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Additional details on automated systems that use various solid phases are found in hooks by Chan: and Price and Newman." ample Introduction and Internal Transport The method used to introduce the sample into the analyzer and its subsequent transport within the analyzer is the major difference between continuous-flow and discrete systems. In
this form, mutation of one UROD gene leads to half-normal UROD activity in all tissue, which is inherited in an autosomal dominant manner. These electrodes, however, suffer from membrane instability and lot-to-lot inconsistency in selectivity to other anions. A working electrode is used in electrolytic cells at which the reaction of interest *The
authors gratefully acknowledge the original contributions of Drs. The sections in this chapter on method evaluation and comparison contain an outline of these concepts and their assessment. This automated pipetting station is used with individual reaction tubes and also with 96- and 384-well microtiter plates. Direct ISE methods are now considered
as the methods of choice for electrolyte analysis. The autosome is the smallest chromosome, making up about 1.7% of the human genome. External Quality Assessment: A quality program in which specimens are submitted to laboratories for analysis and the results of an individual laboratory are compared with the results for the group of participating
laboratories. In clinical analysis, conductometry is frequently used for the measurement of the volume fraction of erythrocytes in whole blood (hematocrit) and as the transduction mechanism for some biosensors. Erythrocytes contain only one tenth of the Na+ present in plasma, so hemolysis does not cause significant errors in serum or plasma Nai
values. The amount of S filtered at the glomerulus = GFR multiplied by plasmas concentration: G F R x PpThe amount ofS excreted equals the urine S concentration (Us) multiplied by the urinary flow rate (V, volume excreted per unit of time). Booth, Ph.D., F.C.A.C.B. Assistant Professor Department of Pathology and Laboratory Medicine University of
Ottawa, Clinical Biochemist Division of Biochemistry The Ottawa Hospital Ottawa, Ontario, Canada Tumor Markers Patrick M.M. Bossuyt, Ph.D. Professor of Clinical Epideiniology Chair of the Department of Clinical Epidemiology, Biostatistics & Bioinformatics Academic Medical Center University of Amsterdam Amsterdam, The Netherlands
Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine James C. The enzyme label then catalyzes the conversion of substrate to product(s), the amount of which is proportional to the quantity of antigen in the sample. Problems with distillation for preparing reagent water include the carryover of volatile impurities and entrapped
water droplets that may contain impurities into the purified water. Pipettes may be categorized as fixed-, variable-, or selectable-volume (see Chapter 2). Encourage frequent hand washing in the laboratory; employees must wash their hands whenever they leave the laboratory. Zona Glomerulosa: The thin outer layer of the adrenal cortex. In principle,
they work similarly to other HDL cholessignificant. Delaney, M.D., F.R.C.P., Christopher P. These disorders must be distinguished from the normal physiological changes of pregnancy (see Table 43-2). A linear response theory approach to timeresolved fluarornecry. In: Kumar P, Clark M, eds. Also, the light-scattering intensity at 90" is much less than
the intensity at the forward (0") angle. Grossly lipemic blood is a source of analytical error withsome methods (see later section on electrolyte exclusion effect). Methadone: A synthetic narcotic, possessing pharmacological actions similar to those of morphine and heroin and almost equal addiction liability; used as an analgesic and as a narcotic
abstinence syndrome suppressant in the treatment of heroin addiction. It therefore involves the identification, measurement, and valuation of both the costs and the consequences. Microscopic or occult malignancy has been detected in patients having a negative radioisotopic scan and normal thyroid glands on physical examination. Such equipment
includes an impervious gown and gloves applied immediately before approaching the patient6 to adhere to standard precautions against potentially infectious material and to limit the spread of infectious disease from one patient to another. Treatment is immediate termination of the pregnancy, at which time rapid recovery usually occurs. A CLSIapproved standard, H-llA4, describes appropriate nmc~itnrer.' , - , u also accept specimens drawn to a complete fill of an evacuated tube containing a dry heparin salt. Alpha Decay. Pain may also be present in the back and thighs and may occasionally be most severe in these regions. Urine Analyzers Many of the same analytical principles are used
for the quantification of serum and urine constituents. The majority of metabolic disorders have autosomal recessive inheritance, and therefore affect boys and girls equally (Figure 44-4). In pinciple, a random dispersion of instrument signal at a given concentration transforms into dispersion on the measurement scale as schematicallyshown (Figure
13-6). Aldosterone secretion is stimulated. For example, serum IgA, IgG, and IgM levels are generally lower in smokers than in nonsmokers, whereas the 1gE concentration is higher. Bias: Difference between the average (strictly the of substance). Prostate-specihc antigen: update 2006. Severe or chronic liver failure (as occurs in fulminant hepatitis
and cirrhosis, respectively) leads to a significant impairment of normal ammonia metabolism. Wayne PA: Clinical and Laboratory Srandarda Institute, 1990. Venipuncture in Children The techniques for venipuncture in children and adults are similar. The biocomponent interaction with the analyte is either a biochemical reaction (e.g., with an enzyme)
or a binding process (e.g., with antibodies) that is sensed by the electrochemical transducer. Among other things, such a search will help to In patients coming to the emergency department with focus the review. Sweat testing is often performed in conjunction with newborn screening programs. Cutaneous Porphyrias: Disorders of heme biosynthesis
where accumulations of porphyrins in the skin cause skin damage on exposure to sunlight. ~ units 3, Distinguish between the different types of water used in the laboratory based on preparation and use. ALT activity is strongly correlated with necroinflammatory activity, but not with fibrosis. Reye syndrome, which is primarily a central nervous
system disorder with minor hepatic dysfunction, is also associated with hyperammonemia. This may cause false incrimination of illicit opiate use as determined by drug testing programs. New methods described in the scientific literature may require "in-house" development. Under regulations of the DOT, chemicals that are transported in the United
States must carry labels based on the UN classi6cation. Representative reference intervals are: Concentrations of 120 to 30 ng/mL (3 in patients with pituitary Cushing syndrome and 30 IU/L) or a single elevation of >40 1U/L. Lumbar punctures should always be performed by a physician. Antiserum against proteins 1 through 6 is present in trough b.
The optical pH sensor is covered by an outer gas-permeable hydrophobic film (e.g., silicone rubber) to prevent proton access, yet allows C02equilibration with the pH-sensing layer. Carbon dioxide gas from the sample or calibration i I matrix diffuses across the outer H -selective PVC membranes of both sensors. For single-use POCT disposable
devices, the above strategy does not completely monitor the quality of the test system. Ferrillo S. Random Error: Error that arises from unpredictable variations of influence quantities. A dry chemistry system also has been described in which a nonemymatic approach was used, based on the reaction with 3,5-dinitrobenzoic acid. Precision is specified
as followsi: Repeatability: closeness of agreement between results of successive measurements carried out under the same conditions (i.e., corresponding to within-rm precision). T h e causes of obstruction leading to portal hypertension are classified by site as (1) presinusoidal, (2) sinusoidal, and (3) postsinusoidal. During a prolonged flight, fluid and
sodium retention occur, but urinary excretion returns to normal after 2 days. Biochem Biophys Res Commun 1972;47:846-51. In such devices. Special care is necessary when dealing with mercury. Considerable effort has been expended to incorporate these informatic processes into POCT devices. Software is available for such calculations ( . H u l q
R, Lewington S, Ciarke R. CH ... The electrode potential is given by where E"= 0 at all temperatures (by convention) fti,= fugacity of hydrogen gas air = activity of hydrogen ions -log air = negative log of the Hi activity (pap,+or pH) When the partial pressure of hydrogen (pH2)in the solution (and hence fHJ is maintained constant by bubbling
hydrogen through the solution, the potential is a linear function of logap that is equivalent to the pH of the solution. It has potent growth and lactogenic properties. ampling and Dispensing Clinical chemistry procedures require accurate volumetric measurements to ensure accurate results. Universal Precautions: An approach to infection control.
Urinary MMA and DMA concentrations normally peak at about 40 to 60 hours 1 As HO- -on Arsenic I11 (amnous acid) C& I HO--As=O HO-/!S=O ha Arsenic V (arsenic acid) CH1 CHI HIC,~~CH~ 0 HIC, Arseiochuline Arsenobetaine LN, Dimethyl m i n e (cacadylic acid) AH Monumolhyl m i n e (mothanearsonic acid) ~3 As' CH, JH2 L \OH o+ Figure
32-3 Stmctures af arsenic species CH 607 and return to baseline 6 to 20 days after ingestion. See Hypoglycemia inborn errors of metabolism, 388 metabolism, 825, 831 Carbohvdrate tumor markers . Fortunately, precautions can usually be taken in the design of an investigation to validate approximately the random sampling assumption. This is a
common problem in flow cytometry and laser-inducedfluorescencewhen attempting to enhance detection sensitivity by increasing the density of the fluorescing label. The resulting HendersonHasselbalch equation becomes pH = pK'+ log pH = PK'+ log [ctCO, - ( a xPCO,)] ( a x PCO,) K' is the apparent, overall (combined) dissociation constant for
carbonic acid. Protect unstable solutions from ambient light by storing them in dark bottles. These tests are primarily assessed on the basis of their ability to correctly classify results m relation to the cut-off value. Because citrate chelates calcium, it is clearly unsuitable as an anticoagulant for specimens for measurement of this element. Typically, 7%
to 10% is due to tubular secretion, but this is increased in the presence of renal insufficiency. The effects of a meal may be long lasting and vary by different food groups.'s Thus, ingestion of a protein-rich meal in the evening may cause increases in the serum urea nitrogen, phosphorus, and urate concentrations that are still apparent 12 hours later.
For ex&ple, many manufacturers'have equipped their labdratory instruments with devices to obtain specimens from conveyor belt systems. 106 capillary, 109 p~l~acrylamide alkaline phosphatase analysis using, 327f description of, 105-106, 278 sodium dodecyl sulfate, 308 sodium dodecyl sulfate polyacrylamide, 308 Gel-filtration column
chromatography, 11 'if ---. During passage through the small intestine, carbohydrates are broken down by amylase and saccharidases into monosaccharides, which then are absorbed actively into the bloodstream. 168 T II Analytical Techniques and Instrumentation immunoassay, a chemiluminescent molecule is used as an indicator label to detect and
quantify immunological reactions. Timed collections of urine, feces, or gastrointestinal fluids are preferred to allow comparison of values with reference intervals and to determine rates of electrolyte loss. Hydromorphone has greater oral bioavailahility than morphine. Thus blood lactate may increase twofold to threefold. Ligase: An enzyme that
covalently joins two DNA strands. T h e liquid scintillator is known as the scintillation cocktail and contains at least two components (the primary solvent and the primary scintillator). Hemolysis causes erroneously high K+ results, and this problem is undetected when analyzing whole blood. 2002. Additives: Comuounds added to bioloeical specimens
to prevent them from clotting or to preserve their constituents. Evidence-based guidelines in laboratarv medicine: .principles and methods. With severe liver injury, liver disease may " lestasis (stoppage or suppression of the flow of bile); the percentage of direct bilirubin is similar in both types of liver disease. Almost half of the infants with L/S ratios
between 1.5 and 2.5, however, will not develop RDS. With fluorometers and spectrofluorometers, the placement of the cuvet and excitation beam relative to the photodetector is critical in establishing the optical geometry for fluorescence measurements. In such an instrument, a beam of light is passed through a monochromator that isolates the
desired region of the spectrum to be used for measurements. Significant analytical inte~ferencescontinue to be a problem. In colon cancer, DCC is thought to act as a tumor suppressor, thus deletion or reduced expression correlates with increasing stage and a poorer prognosis. Two main types of PCT can be identified by measurement of UROD
activity in liver and extrahepatic tissue, or by analysis of the UROD gene. Allelic deletion of p53 occurs only rarely in adenomas (lo%), suggesting that p53 inactivation may be a relatively late event in colon carcinogenesis. The latter should be used when specimens are to be collected for ethanol determinations. Other precipitating causes of
encephalopathy include (1) excess dietary protein, (2) constipation, (3) infections, (4) dn~gs,or (5) electrolyte and acid-base imbalance. Kidneys Toward the end of the first trimester the fetal kidneys begin to produce urine, which is the main component of amniotic fluid. The shipping, or secondary, container used to hold one or more specimen tubes
or bottles must be constructed to prevent breakage. A more economical approach is to transfer the solvents to larger cans or drums in an outside storage facility so that pickup can be less frequent. Ergonomics program. Details of the pathophysiology of blood gases in relation to respiration and acid-base disorders are discussed in detail in Chapter
35. Other antigens of the Rh system-C, c, E, e-may stimulate antibody formation, but are far less potent. A closed-system analyzer requires the reagent to be in a unique container or format provided by the manufacturer. In these procedures, the primary rnonoclonal antibody is incubated with a thin section of tissue mounted on a microscope slide.
Microscopic Anatomy The functional anatomical unit of the liver is the acinus, adjacent to the portal triad, which consists of a branch of the portal vein, hepatic artery, and bile duct. Parallel Analysis: A type of analysis in which all specimens are subjected to a series of analytical processes at the same time and in a parallel fashion. Although in theory
glass syringes are preferred to avoid exchange of gases through the syringe wall, most blood gas syringes are now plastic and the exchange of gas that occurs within 1 hour is trivial. Separate cans should be used for ether and for chlorinated solvents; all other solvents may be combined in a third can. Patients are randomized to receive or not receive
the new therapy. In: Tien textbook of clinical chemistry and molecular diagnostics. The plasma cholesterol and triglyceride concentrations tend to be highest at midcycle, the time of maximum estrogen secretion, although the cyclical variation in cholesterol is not observed with anovulatory cycles. Detection and Measurement of Radioactivity
Autoradiography, gas ionization, and fluorescent scintillation are the basis for techniques used to detect and measure radioactivity in the clinical laboratory. Greater than 80% of individuals with hereditary 1 colorectal cancer have germline mutations in one of the APC alleles, including gross deletions or localized mutations. On a short-term basis,
minor changes in proportionality between calibrators and unknowns are corrected by recalibration approximately every 20 minutes. Liver Disease PTER 36 679 Figure 36-3 Portions of two human liver cells showing the relationship of the organelles and a typical bile canaliculus (BC). Transmittance of sample versus reference = . Proper identification
of the specimen must be maintained at each step of the testing process to prevent errors (see Chapter 11 for discussion on the use of bar codes to identify specimens). Cell death occurs by necrosis or apoptosis or both. Venous Occlusion: Temporary blockage of return blood flow to the heart through the application of pressure, usually using a
tourniquet. Intoxication: A state of impaired mental or physical functioning resulting from ingestion of alcohol or drug. In the event that a winged (butterfly) set was used, the wings are pushed forward to cover the needle, or, with newer equipment available, a button is pressed, releasing a spring that retracts the needle. Urinary porphyrins and PBG
are best analyzed in fresh, early morning ( I 0 to 20 mL) specimens collected without preservative. 9. Hortin, and Carl A. See also specific catecholamine adrenal medullary system production of, 464 alcohol intoxication effects on, 56 alumina extraction of, 474f analysis of, 470-474 biosynthesis of, 461-462 central nervous system production of, 463464 definition of, 460-461 disorders of carcinoid tumors, 469-470 neuroblastoma, 460, 468-469 pheochromocytoma, 460, 466-468 enteric nervous svstem production of, 466 metabolism of, 462-463 metabolites of, 460, 466 physiology of, 463-466 s~ecimensfor. Rcnin (Review). After additional washing to remove the excess unbound labeled antibody,
the bound label is measured, and its concentration or activity is directly proportional to the concentration of antigen. This tissue has the same chromosomal and genetic make-up of the fetus and is used to test for disorders that may be present in the fetus. (See also Microarray.) Arrhythmia: Any variation from the normal rhythm of the heart beat. 16
PART II Analytical Techniques and Instrumentation Immunofixation (IF) has gained widespread acceptance as a n immunochemical method used to identify proteins. Hyperuricemia: An excess of uric acid or urates in the blood; it is a prerequisite for the development of gout and may lead to renal disease. Transfusion and Infusions The protein-rich
fluid lost from the intravascular space after trauma is replaced with protein-poor fluid from the interstitial spaces. Wittwer, and Noriko Kusukawa -- Reference information for the clinical laboratory / Gwendolyn A. Although most populations of interest in analytical work are infinite in size, for the following definitions we shall consider the population to
be of finite size N, where N is very large. OT -~ .. Chan, Ph.D., D.A.B.C.C., F.A.C.B., Ronald A. Newborn screening for CF is becoming more common in the United States and the world as studies demonstrate improved nutrition in screened infants.'," Most newborn screening protocols begin with a serum immunoreactive trypsinogen test (IRT) from a
dried blood spot and are followed either by a second IRT or DNA testing.'' Infants with a positive newborn screening test are referred for a quantitative sweat chloride test, resulting in an increase in the number of sweat tests on individuals less than 2 months of age. Specificity (Clinical): The proportion of subjects without disease who have negative
test results. Clin possible analytical interferences for urea, creatinine, and uric acid Glomerular Filtration Rate (GFR): The rate in milliliters per minute at which small substances, such as creatinine and urea, are filtered through the kidney's glomeruli. Celiac Disease (Gluten-Sensitive Enteropathy): A disease caused by the destructive interaction of
gluten with the intestinal mucosa causing malabsorption. The physiological consequence of increased affinity of hemogiobin for 0, is less efficient dissociation of 0 2 H bat the peripheral tissues and lower tissue PO,. The liver metabolizes both endogenous and exogenous compounds, such as drugs and toxins through biotransformation, allowing their
eliminati~n.'~ The liver performs endocrine functions as it catabolizes thyroid hormone, cortisol, and vitamin D, and synthesizes insulin-like growth factor 1, angiotensinogen, and erythropoietin. If several outlets are necessary in an area, a power strip with its own fuse or circuit breaker may be installed at least 3 inches above bench top level. When a
new test is develowed or an old test is aowlied .. In a time-resolved FIA, a europium chelate label is excited by a pulse of excitation light (0.5 ps), and the longlived fluorescence emission from the label is measured after a delay (400 to 800 ps); by this time any short-lived background signal has decayed. p105 concentrations in breast cancer correlate
with a worse prognosis and a shorter disease-free state. If liver is determined to be the source, administration of all potentially hepatotoxic drugs and alcohol intake (especially if AST is higher than ALT) should be discontinued. 470-471 &rage and release of, 462 Catecholamines (Continued) sympathetic nervous system production of, 464 uptake of,
462-463 urine, 471-472 Catechol-0-methyltransferase,467 Cathepsins, 348 Cations calcium. The symptoms accompanying progressive kidney disease and their correlation with falling GFR will be influenced by this rate of progression. Ectopic Syndrome: Production of a hormone by nonendocrine cancerous tissue that normally does not produce the
hormone (e.g., ADH production by small-cell lung carcinoma). Hyperglycemia: Increased glucose concentrations in the blood. For blood at 37 "C, the normal mean value is pK'(P) = 6.103 and the solubilitv coefficient for CO,- -gas, a. Signs of autonomic neuropathy, such as vomiting, constipation, tachycardia, and hypertension are frequent. In addition,
their total lipid and phospholipid concentrations are reduced, and the concentrations of cholesterol and triglycerides may be only two thirds of those in people on a mixed diet. These sites commonly are the blood vessels of the extremities, but special studies may require access to the chambers of the heart and great blood vessels of the chest. Two or
three items of identification should be used (e.g., name, medical record number, date of birth, address if the patient is an outpatient). It might be considered as providing the "cost per test," an often quoted indicator that is not, however, a true economic evaluation because it does not identify an outcome except the provision of a test result. A
hierarchy of evidence regarding clinical tests begins with assessment of the test's technical performance and proceeds through the study of the test's diagnostic performance to an identification of potential benefits and thus to economic evaluation. Classifying a result as negative (below the cut-off), in case the true value indeed is below the cut-off, is
termed the clinical specificity. Enzyme-Multipliedlmmunoassay Technique. Biochemistry of Na, K-ATPase (Rroirw). Regular review of performance in QC and quality assurance programs will provide a means of overseeing the competence of operators. Micellar Electrokinetic Chromatog. However, 6-acetylmorphine is rapidly eliminated, so its detection
in urine is limited to earlier than 24 hours (perhaps 4 3 hours) after heroin use. When specimens are shipped as drops of blood on filter paper (for example, for neonatal screening), the paper can be placed in a shipping envelope; rapid shipping is rarely required. Different macrocyclics are made with cavities tailored to fit the ionic radii of different
elements. or the equivalent expression . The gene product, p62, is located in the nucleus of transformed cells, and levels of c-myc correlate with the rate of cell division. Pawin CA, Kapian LA, Chapman JF, McManamon TG, Gronowski AM. Richard A. ......... Specimen containers are loaded and retrieved with a robot. Fatemi S. More than 90% of isolated
enzyme elevations of liver origin will be caused by these disorders. Am J Clin Path 1996;106:201-5. Diarrhea: The passage of loose or liquid stools more than 3 times daily and/or a stool weight greater than 200 g/ day. Class A glassware is certified to conform to the specifications outlined in NIST circular (2-602. RCTs have been used to evaluate
therapeutic interventions, including drugs, radiation therapy, and surgical interventions, among others. Under these circumstances the technique of Western blotting is used. The two major acute liver diseases are acute hepatitis and cholestasis. Normally, the high-threshold substances-glucose and, to a great extent, amino acids-are reabsorbed here
by means of specific intracellular active transport systems. Thus it is impossible to test every unit with control material because by definition these are single-test systems, and it is not possible to analyze both control material and a patient sample with the single unit. Using a decision value of 35 kU/L, the sensitivity, specificity, and positive and
negative predictive values for malignant disease were 78%, 95%, 82%, and 91%, respectively. Complement: A functionally related system comprising at least 20 distinct serum proteins that help destroy foreign cells identified by the immune system. Various pathological patterns are described from idiopathic to those associated with systemic diseases.
This has created an ethical dilemma for physicians, patients and their families, and insurance companies and health maintenance organizations as it is now possible to predict with reasonable certainty that an individual who carries a mutation in one of these genes will develop breast and/or ovarian cancer. However, it requires a timed urine
collection, which introduces its own inaccuracies, is inconvenient, and is unpleasant. ...... Nonenzymatic oxidation also occurs in vitro. The laboratory plays an important role in the process of ovulation induction. Because of the strong association between bilirubin concentration and gestational age and severity of the disease, assessment of amniotic
fluid bilirubin is useful (discussed later). See also specific anatomy albumin loss through, 297 anatomv, of.. As a consequence, commercially available creatinine methods may demonstrate a positive bias compared with ID-MS methods, particularly at concentrations within the reference intervals. It is described by the number of control measurements
and the decision criteria (control rules) used to judge the acceptability of the results. ..-. Arsenobetaine and arsenocholine are the two most common forms of organic arsenic that are found in food (see Figure 32-2). The time required to sediment particles depends on the (1) rotor speed, (2) radius of the rotor, and (3) effective path length traveled by
the sedimented particles, that is, the depth of the liquid in the tube. Vanillylmandelic Acid (VMA): The main end product of norepinephrine and epinephrine metabolism excreted in the urine; formed primarily in the liver from oxidation of methoxyhy. (x2, - xl,) = Mean-Bias2 + Random-Bias2, + ( ~ 2-Eli) , We thus have an expression consisting of a
constant term (the mean bias of method 2) and two random terms. Zinc Protoporphyrin (ZPP): A normal but minor by-product of heme biosynthesis found in the red blood cell; when insufficient Fe(I1) is available for heme biosynthesis, increased ZPP is formed. See Respiratory acidosis Acinus, 676, 678f Acrodermatitis enteropathica, 505 Acromegaly,
735, 739 Activation energy, 140, 144 Activator, 140, 145 Active center, 140, 144 Active transport, 657 Acute appendicitis, 330 Acute coronary syndromes atherosclerosis, 617-618 causes of, 617 definition of, 614-615 history-taking, 617 markers for. Only a brief overview oifactors relevant to understanding of liver disease is included here. It is the
major androgen precursor in females. These changes are usually more pronounced in women who retain fluid before menstruation. Rockwood, Thomas M. See also Vitamin C recommended intake of, 477t standard reference materials for, 25t Asparagines, 289f Aspartate aminonansferase in alcoholic hepatitis, 688 analysis of, 212t, 323-324
biochemistry of, 322-323 chemical structure of, 322 clinical significance of, 323 distribution of, 319t liver disease diagnosis using, 684, 694 liver function assessments, 692t macro-AST, 323 in serum, 324 Aspartic acid, 289f Aspirin. A, Reaction of identity, B, Reaction of nonidentity. Current status of hyperammonemia syndromes. Lipemic samples, for
example, are noted for their intense light scattering, and the relative contribution of lipids to the background signal of a fluorescence measurement should be investigated when setting up a new method. Bilirubin Bilirubin is a pigment derived from heme turnover. fficient digestion of food and absorption of nutrients are the result of coordinated
functions that occur in the gastrointestinal (GI) tract. Chan -- Kidney function tests -- creatinine, urea, and uric acid / Edmund J. It is discussed in more detail below in the section on Wilson disease. Thus -93% of plasma volume is actuallywater. Enzyme Induction: Increased synthesis of an enzyme in response to an inducer or other stimulus. Technical
advances in the field of molecular genetics make it possiMe to investigate many porphyrias at the molecular level. A number mav be handwrit- CH 173 ten on the specimen cup, or a coded label may be affuted to the original tube or to a specimen cup. to be sent to various locations, mechanical problems have been known to occur and cause misrouting
of carriers. Metabolic ketoacidosis, often accompanied by hyperammonemia, is a frequent finding in organic acidemias. Nevertheless, if 80% of the specimen containers and handling situations can be standardized and automated, the laboratory will achieve a dramatic reduction in its labor and costs, which should be sufficient to justify the investment
in automation and the planning and evaluation time involved. AFP-L3% appears to be useful in both screening high-risk populations and estimating prognosis. Gronowski -- Pregnancy and prenatal testing / David G. Several terms are used in evaluating treatment effect. Sensors PTER 5 89 (pH, PCO,, POz) that clinically provides the complete picturc of
the oxygenation and acid-base status of blood. This carbohydrate antigen is a glycolipid-specifically, sialylated lacto-N-fucopenteose I1 ganglioside, that is a sialylated derivative of the Lea blood group antigen and is denoted as Le"". A higher relative intensity of staining for .I.. One should also be aware of whether the SD or the CV is specified within
certain limits over the analytical measurement range (see precision profile). Precipitating factors can be identified in about two thirds of patients who have acute attacks. Beads are captured at the electrode surface, and unbound label is washed from the cell by a wash buffer. The evaluation and management ofhirsutism. If total fecal porphyrin is
normal, then VP and HCP are excluded and the patient must have AIP. Analysis of specimens in a defined sequence 4. Analytical Detection Limits The analytical detection limits of competitive imrnunoassays are determined principally by the affinity of the antibody. Various laws and regulations apply to the shipment of biological specimens. Its limit of
detection is restricted by the (1) qualit y of the excitation and/or emission interference filter pair, (2) excitation and/or emission spectral band overlap, and (3) inner filter effect that is discussed below. Alternative strategies gave incremental costeffectiveness ratios of $21,200, $51,200, and $92,900 with the addition of increasingly complex and
frequent screening for fecal occult blood. Measuring GFR in established disease is useful in (1) targeting treatment, (2) monitoring progression, and (3) predicting when renal replacement therapy will be required. The bladder must be emutied at the time the collection is to begin, and this urine discahed. Aliquots of liquid as small as 0.2 pL are
dispensed at three different aspiration or dispense rates. A sense of superhuman strength coupled with the lack of pain perception may lead to excessive physical exertion and accidental or intentional self-induced trauma, which in some cases may lead to rhabdomyolysis and myoglobinuric renal failure. Reye Syndrome: A sudden, sometimes fatal,
disease of the brain (encephalopathy) with degeneration of the liver. Gloves should be discarded in a hazardous waste receptacle if visibly contaminated, or in noncontaminated tsash if not visibly contaminated. Universal Precautions also specify that barrier protection must be used by laboratory workers to prevent skin and mucous membrane
contamination from specimens. Authors of guidelines thus have an ethical responsibility to make very clear the level of evidence that supports each recommendation. It can also lead to variability among studies when the studies differ in the proportions of patients verified with each of the two standards. The mechanism by which enzymes are removed
from circulation is not completely known, although receptor-mediated endocytosis by liver macrophages is likely involved. Vapors from flammable and combustible liquids and solids form a flammable mixture with air. -- 362 ART IV Analytes Deleted in Colorecfal Carcinoma The deleted in colorectal carcinoma (DCC) gene encodes for a membrane
protein of the immunoglobulin supe~family.The exact function of DCC has yet to be elucidated. Peroxisomes catalyze the P.oxidation of medium-chain fatty acids with chain lengths from 7 to 18 and participate in ethanol metabolism. Data from studies of biological variation may be used to (1) assess the importance of changes in test values within an
individual from one occasion to another, (2) determine the appropriateness of reference intervals and, in conjunction with data from analytical variation, (3) establish laboratory analytical goals. Physicians will find vital reference information in each chapter that will assist them in synthesizing a diagnosis and in planning further patient assessment.
Dextrophan is the enantiomer of levorphanol, a potent opioid agonist available in the United States (Levo-Dromoran). It is estimated that as many as 1 in 200 women in the United States may have a germiine mutation in the BRCAl gene. Thus, there is a risk for errors, such as a in cases falsely low Nat concentration (pseud~h~~onatremia), of
extremely elevated protein and lipid concentrations.' In addition to the difference between molality and concentration, measurement of ions by direct potentiometry provides yet another unit of measurement known as activity (a), the concentration of free, unbound ion in solution. Sodium citrate solution (not to be confused with the ACD solution
described above), at a concentration of 34 to 38 g/L in a ratio of I wart to 9 Darts of blood, is widelv used for coagulation studies because the effect is easily reversible by addition of Ca". CLSINCCLS Document EP18.A. Wayne, PA: Clinical and Laboratory Standards Institute, 2002. For 2-hour specimens, a prelabeled 1-L bottle is generally adequate.
Chemistry, 374 Biochemistry and Physiology, 376 Clinical Significance, 380 Analytical Methodology, 389 CONTENTS 23. It is a common ingredient in antifreeze and is very toxic if ingested. Measurement of clear- 638 ART V Pathophysiology ance may require accurate measurements of both plasma and urinary concentrations of the marker used plus a
reliable urine collection. The movement of the red cells in the blood results in the refraction of the light to poduce an interference or "speckle" pattem that is recorded by the photodetector. Other resources include electronic failure as assessed by the rate of subsequent readmission for databases, such as PubMed and Embase, and recent clinical heart
failure? Using ROC analysis, CA 549 is better than CEA at identifying active breast cancer (see Figure 20-2). ....~ .... Any of a large number of erythrocyte surface antigens-Rh(CDE), A, B, Kell, Duffy, Kidd, and others-may be responsible for isoimmune hemolysis. Benzodiazepines: Any of a group of minor tranquilizers having a common molecular
structure and similar pharmacological activity, including antianxiety, sedative, hypnotic, amnestic, anticonvulsant, and muscle relaxing effects. A t present, Lp(a) values are most commonly expressed in terms of total Lpia) mass. A n example of a y-emitter is "'I. Bruns . Electrophoresis, 102 Raymond E. Figure 31-27 Metabolism of oxycodone aud
oxymorphone. Lipoiysis and hepatic ketogenesis are stimulated. Monoclonal antibody-based assays have antibodies that are immunochemically characterized and preselected on the basis of their specificity to single epitopes. Diagram an autosomai recessive inheritance pattern pedigree and State the significance of this inheritance pattern in inborn
errors of metabolism and other neonatal screening disorders. Nevertheless, these changes may be less than the typical intraindividual variability. Coulometry is considered the gold standard for determination of chloride in serum or plasma. State the three classes of metabolic disorders; give examples and general clinical presentation of each class.
This approach has been implemented on various automated instruments, and kinetic assays are now widely used to measure creatinine concentrations in body fluids. However, because of the large number of pregnancies screened, and the interest in other fetal conditions and their possible association with abnormal maternal serum analyte
concentrations, a wealth of associations between rarer conditions and screening results has been published. drum . Values in parentheses ate percent of oxycadone dose excreted in urine. Total laboratory automation in Japan: past, prescnr, and the future. The principles involved in such measurements are considered in this chapter. The severity of
the symptoms depends on both the dose Toxic Metals and route of administration. Hair Since the 1970s, hair has been analyzed for trace metals for purposes of assessing nutritional status. Surplus Cl- is excreted in the urine and is also lost in the sweat. All of the audit activities are found in the oractice of evidence-based laboratory medicine.
Apolipoprotein E Homozygosity for apo E2 is characteristic of type 111 familial poproteinemia. Describe Universal Precautions and the OSHA Hazard Exposure Plan. The ordinate axis of the frequency distribution gives the number of values falling within each cell. It uses colloidal selenium particles (160 nm diameter) labeled with monoclonal anti-aCG
antibody, which is red in color and easily visible. Reproducibility: closeness of agreement between results of measurements performed under changed conditions of measurements (e.g., time, operators, calibrators, and reagent lots). Fever appears to reduce the secretion of T4,as do acute illnesses even without fever. In practice, they are primarily
used in preparing solutions of known concentration, and they are available in various grades. 7 < 1111, >I I , I I ill., . The higher the urinary PBG excretion, the greater the likelihood that porphyria is responsible for symptoms; however, the final diagnosis must always be made on clinical grounds. Knight, Ph.D. Human Pregnancy, 802 Maternal and
Fetal Health Assessment, 806 Complications of Pregnancy, 807 Maternal Serum Screening for Fetal Defects, 81 1 Laboratory Tests, 81 7 . Serum: The clear liquid that separates from blood on clotting. Most of these assays, except the enzyme immunoassays (ELISA), are based on the use of polyclonal antibodies from various animal species. Whitley,
Ph.D., F.A.C.B., D.A.B.C.C Chemistry, Biosynthesis, Release, and Metabolism, 461 Physiology of Catecholamine and Serotonin Systems, 463 Clinical Applications, 466 Analytical Methodology, 470 27. leural, Pericardial, and Ascitic Fluids The pleural, pericardial, and peritoneal cavities normally contain a small amount of serous fluid that lubricates the
opposing parietal and visceral membrane surfaces. Electrolytic Electrochemical Cell: A type of electrochemical cell in which chemical reactions occur by the application of an external potential difference. Chromatography, 112 M. 288f cistic fibrosis definition of, 431, 436, 696 diagnosis of, 437 newborn screening, 436, 832-833 prevalence of, 706
sweat chloride test for, 436-438 Cystic fibrosis transmembrane conductance regulator protein, 436, 833 Cytochrome P4,, 531, 539, 544 Cytokeratin 19 fragments, 352 Cvtokeratins. In addition, the organization may wish to undertake some form of safety check, give the device some form of local code, and enter the code into the local equipment
register. As particles become even larger, this dissymmetry increases even further. Batch Analysis: A type of analysis in which many specimens are processed in the same analytical session, or "run." Carry-Over: The transport of a quantity of analyte or reagent from one specimen reaction into and contaminating a subsequent one. National Cholesterol
Education Program (NCEP) Expert panel on detection, evaluation, and treatmrnt of high blood cholesterol in adults 430 PART IV Analytes (Adult Trearmrnt Panel 111). Consider a calibrator gas certified to contain 15% 0, (L/L or moumol) and5% C02,the remainderbeingN2.Thismixture, after saturation with water vapor at 37 "C (to mimic a patient's
blood or alveolar air), is introduced into a blood gas insttument's measuring chamber (held at 37 "C to mimic a patient's body temperature) for the purpose of calibrating the instrument for subsequent measurements of gases in patients' samples. With appropriate dilutions, the relative intensity of light scattering from a lipemic sample is less than that
of the antiserum blank. This area is most susceptible to injury, although zone 1 appears to be involved with protecting the liver from external injury and providing a base for hepatic regeneration. Total antibody to HAV develops after natural exposure or following immunization, and appears to persist for life with natural infection and for at least 20
years following vaccination. They are designed either (1) to contain (TC) a specific volume of liquid or (2) to deliver (TD) a specified volume. Fluorescence Polarization Light is composed of electrical and magnetic waves at right angles to each other. Improved transcutaneous bilirubinometrv: comuarison of S w t h BiliCl~eckand Minolta laundice
Meter JM-102 for estimating total serum bilimbin in a normal newborn population. Piaruelo 1M. Olynjik JK, Cullen DJ, Aquilia S, Rossi E, Summcrville L, Powell LW. A typical diet in the United States contributes approximately 300 pg of lead per day, ofwhich 1%to 10% is absorbed; children may absorb as much as 50% of the dietary intake. In this
device, the blood sample is added and first flows through a glass fiber fleece, which separates the plasma from whole blood. Lucas W, Chuttani R. Blood should never be transferred onto filter paper after it has been collected in capillary tubes because partial clotting may have occurred, compromising the quality of the specimen. detection of HER2/neu gene amplification. Diphenhydramine may produce a false-positive response with at least one immunoassay. Corticotronin-Releasine Hormone (cRH):-A neuropeptide released by the hypothalamus that stimulates the release of corticotropin by the anterior pituitary gland. Jaffe Reaction: The reaction of creatinine with alkaline picrate to form a
colored compound; used to measure creatinine. Automated or semiautomated ion-selective electrodes, which measure ion activity in whole blood rather than ion concentration, have been incorporated into automated systems to provide certain test Pneumatic tube systems provide rapid specimen transportation and are reliable when installed as
pointeta-point services. (5) the presence of minor hemoglobins, such as COHb and MetHB. They finally reach the trace concentrations found in normal adults 18 months after birth. Collection tubes should be sterile, especially if microbiological tests are required. Approximately 25% of affected fetuses have spina bifida or omphalocele. These include
paiients wi;h symptoms of acute pobhyria and typical cutaneous lesions, as well as relatives of patients known to have porphyria. Liver Transd Surg 2003;9:331-8. Heparin is the most widely used anticoagulant for chemistry and hematology testing, but is unacceptable for most tests performed u~ingpol~merase chain reaction (PCR) because this
Large protein inhibits the polymerase enzyme. HMB is unstable and in those porphyrias in which excess HMB accumulates, cyclization occurs nonenzymatically with the formation of the type.1 isomer. Prostaglandins and Thromboxanes Prostaglandins and thromboxanes are synthesized from arachidonic acid by the cyclooxygenase enzyme system (see
Chapter 23). Physiological Variables Controllable personal variables that affect analytical results include (1) posture, (2) prolonged bed rest, (3) exercise, (4) physical training, (5) circadian variation, and (6) menstrual cycle. Gretch DR. Endocrine System: The system ofglands that release their secretions (hormones) directly into the circulatory system.
Stray Light: Any light from outside a photometer or spectrophotometer or from scattering within the instrument that is detected and causes errors in the measured transmittance or absorbance. Blood 2002;100:4236-8. The tube is filled until the vacuum is exhausted. Also called the analytical measurement rance. Stray Light: Any light from outside a
photometer or spectrophotometer, or from scattering within the instrument, that is detected and causes errors in the measured transmittance or absorbance. The change in values between successive measurements in a hospitalized patient is generally higher than in the values reported in the literature derived from studies of healthy individuals
because of the change in the patient's medical condition and response to treatment. The equations used to calculate x,,, SD, and CV, respectively, are as follows: where x, is an individual measurement, and N is the numbet of sample measurements. The Glass Electrode Glass membrane electrodes are used to measure pH and Nat, and as an internal
transducer for PC02sensors. Life-style Smoking and alcohol ingestion are 1ife.style factors that affect the concentration of commonly measured analytes. Blood is collected into capillary blood tubes by capillary action. Interpolation methods join successive points by straight lines (linear interpolation) or curved lines (curvilinear interpolation). For
anionic haptens and anionic salts, the order of inhibition of binding is C N S > NO; > 1- > B r > Cl- > F, again in the order of decreasing ionic radius and increasing radius of hydration. Some other non-SI units are still accepted, although they are rarely used by most individuals in their daily lives, but have been very important in some specialized
fields. VLDL cholesterol usually is calculated from equation (12) rather than measured directly in the ultracentrifugal supernate. The measured value is likely to deviate from the target value by some small "random" amount (E). The compositionof the electrolyte solution should be selected to avoid contamination with the sweat sample. The activity of
the enzyme is better correlated with skeletal growth and sexual maturity than with chronological age; it is peatest at the time of maximum osteoblastic activity occurring with bone growth. Pediatrics 1$$9;103:6-14. This is the zone of equivalence and is the optimal combining ratio for cross.linking in the particular system under examination. Ketoacids
and fatty acids become the principal sources of energy for muscle. Porphyrinogens are unstable in vitro and are spontaneously oxidized to the corresponding por~hyrins.Under the lower oxygen tension oi the cell, porphyrinogens are stable and form intermediates of the heme biosynthetic pathway; aromatization to protoporphyrin at the penultimate
step requires an enzyme. Immunoassay Enzyme-Multiplied Technique (EMIT): A nonseparation immunoassay based on an enzyme label. (Reprinted with permission from Apple FS, Koch DD, Graves S, Ladenson ]H. The concentrations above and below the cut-off point at which repeated results are 95% positive or 95% negative, respectively, have
been called the "95% interval" for the cut-off point for that method (notice that this is not a CI; see Figure 13-10)! Thus in an evaluation of a qualitative test, it is important to specify the composition of the samples in detail. Clinical Applications The serum AFP concentration is normally less than 10 pg/L in healthy adults. Use of these passive elements
enhances the reliability of a system because no moving parts are required for spectral isolation (Figure 11-2). Secretin is released by gastric acid in the duodenum and (1) augments the effect of CCK on gallbladder contraction and pancreatic secretions, (2) stimulates pepsinogen secretion by the stomach, (3) inhibits gastrin and gastric acid secretion,
and (4) reduces gastric and duodenal motility. aha Although measurements of concentrations of certain analytes in saliva have been advocated, the clinical application of methods using saliva has been limited. Significance of Chronic Hepatitis3 Fibrosis and necroinflammatory activity are the two major components of chronic hepatitis. It is mainly
composed of thyroglobulin (Tg) and small quantities of iodinated thyroalbumin. the 12. Optode: An optode is an optical sensor that optically measures spec.ific substances, such as pH, blood gases, and electrolytes. The coefficient of solubility for 0 2 in blood at 37 "C (aO,), is 0.00140 (mol/L)/mm Hg. Therefore when arterial PO2 is normal (100 mm
Hg), the concentration of dissolved O2 in arterial blood, cd02, is 0.140 mmol/L, which is a very small proportion of the ctO, content in blood (-9 mmom), the bulk of which is 0, bound by hemoglobin. An alternating potential with a frequency between 100 and 3000 Hz is used to prevent polarization of the electrodes. T h e difference between the
maximum wavelength of the excitation light and measure of the energy lost during the lifetime of the excited state (radiationless vibrational deactivation) before return to the ground singlet level (fluorescence emission). Translating Evidence into a Guideline and Grading the Strength of Recommendations development of guidelines in laboratory
medicine, teams ideally include relevant medical specialists, laboratory experts, methodologists (for expertise in statistics, literature search, critical appraisal, and guideline development), and those who deliver services (such as nurse practitioners and patients for guidelines on home monitoring of glucose; laboratory technicians and managers for a
guideline that addresses turnaround times for cardiac markers). Patients With Bullae, Fragility, and Scarring There are four main porphyrias in which clinically indistinguishable skin lesions of fragile skin and bullae occur (see Table 29-2). See Blood gases Arthrocentesis, 50 Ascending loop of Henle, 635 Ascites albumin levels and, 298 definition of,
675, 682 Ascitic fluid, 50 Ascorbate oxidase, 364 Ascorbic acid. They include (1) urine analyzers, (2) cell counters, (3) nucleic acid analyzers, (4) microtiter plate systems, ( 5 ) automated pipetting stations, and (6) pointof-care testing analyzers. T h e commonly used approaches are (1) a difference (bias) plot, which shows the differences as a function
of the average concentration of the measurements (Bland-Altman plot); and (2) a regression analysis. Typically, the workstation (1) serves as the point of interaction with the instrument operator, (2) accepts test orders, (3) monitors the testing process, (4) assists with analysis of process quality, and (5) provides facilities for review and verification of
test results. The excess Ag+ is sensed amperometrically at a second Ag electrode, polarized at negative potential. In Table 29-2, the porphyrias are divided into the acute potphyrias,in which acute neurovisceral attacks occur, and the nonacute porphyrias. Specific gene mutations either affect development of the thyroid gland or diminish production of
thyroid hormones without changing the gland itself. Lesions on sun-exposed skin, particularly the backs of the hands, forearm, and face, are present in all patients. Both are elevated in embryonal carcinoma. It is rarely necessary to leave a tourniquet in place for longer than 1 minute. Errors caused by expansion or contraction of liquids o n mixing are
thereby minimized. Flasks may also be calibrated by the spectrophotometric technique described below. Take-out stations: Temporary storage areas for specimens before or after analysis. Rockwood, Ph,D., and Nicholas E. Immunostrip: A porous matrix that contains one region in which a labeled antibody reagent is dried in the matrix and another in
which an antibody is chemically bound. Fire blankets for smothering fire o n clothing should be available in an easily accessible wall-mounted case. The lack of expression in normal tissue and its expression in cancer tissue make it an excellent candidate for routine histological use as a cancer marker. Controllable variables relate to standardization of
collection, transport, and processing of specimens. LeGrys and Emily I. Silo budgeting forces decisions to save expense in the laboratory with insufficient attention to the needs of patients, their caregivers, and the payers. The speed of these reactions depends on electrolyte concentration, pH, and temperature, as well as on antigen and antibody types
and the binding affinity of the antibody. Jaffe, M.D. Anatomy and Physiology of the Heart, 615 Cardiac Disease, 615 Biochemistry of Cardiac Biomarkers, 619 Assays and Reference Intervals for Cardiac Marker Proteins, 621 Clinical Logic Underlying Use of Markers of Cardiac Injury, 624 General Clinical Observations About Biomarkers, 625 Markers
of Cardiac Injury in General Clinical Practice, 627 34. RDS A N D DEFINITI Acid-Base Measurement: The measurement of whole blood pH and blood gases. Heterozygosity for some rare apo E mutants may also be associated with type 111 hyperlipoproteinemia. Bermes, Jr., Ph.D. Professor Emeritus Department of Pathology Loyola University Medical
Center Maywood, Illinois Introduction to Principles of Laboratory Analyses and Safety; Specimen Collection and Other Preanalytical Variables Ernest Beutler, M.D. Chairman Department of Molecular and Experimental Medicine The Scripps Research Institute La Jolla, California Hemoglobin, Iron, and Bilirubin Ronald A. Comprehensive listings of the
effects of drugs on laboratory tests have been published.'6 It is important to understand the differences between the (1) act of receiving a medication, (2) physiological effect of the medication, and (3) analytical interference with the specific test method used. egression Analysis Regression analysis is commonly applied in comparing the results of
analytical method comparisons. In many situations, this will bc facilitated by computer-generated collection recommendations and should be designed to collect the minimum amount necessary for testing. T h e model does not give dominance to either the LIS or the LAS, but rather allows for essential information flows in either direction to make the
most efficient use of the strengths of each system. This technique is analogous to Southern blotting (electrophoresed DNA blotted onto a membrane) and Northern blotting (electrophoresed RNA blotted onto a membrane). Hypertrichosis of the face and patchy pigmentation are also common. This report reinforced the necessity to improve the
reporting of studies of diagnostic accuracy for all types of tests, not only those in clinical chemistry. 38. The operational mode of a ratio fluorometer is similar to that of the spectrofluorometer; however, only discrete excitation and emission wavelengths are available, and the use of this type of instrument is precluded from scanning fluorophores to
obtain emission and excitation spectra. Minimize spills and spatters. Cortisol: The major adrenal glucocorticoid synthesized in the zona fasciculata of the adrenal cortex. alin Three types of outside examiners can evaluate the guideline2': Experts in the clinical content area-to assess completeness of literature review and the reasonableness of
reco~nmendations Experts o n systematic reviewing and guideline development-to review the process of guideline development Potential users of the guidelines In addition, journals, sponsoring organizations, and other potential endorsers of the guidelines may undertake formal reviews. The most desirable characteristics of the polymer are a high (1)
molecular weight, (2) degree of linearity (minimum branching), and (3) aqueous solubility. tissues. Elder, M.D. Emeritus Professor Department of Medical Biochemistry and Immunology University of Wales College of Medicine Cardiff, United Kingdom Porphyrlns and Disorders of Porphyrin Metabolism Michael P. Gronowski, Ph.D. Associate Professor
of Pathology and Immunology and Obstetrics and Gynecology Washington University School of Medicine, Associate Director of Chemistry, Serology and Immunology Barnes-Jewish Hospital St. Louis, Missouri Reproductive Disorders James H. Drugs, when deposited in hair, are generally present in relatively low concentrations (pglmg-ng/mg); thus
sensitive analytical techniques are required for detection. Electrode: A conductor through which an electrical current enters or leaves a nonmetallic portion of a circuit. CgA is as specific for detection of both foregut and midgut carcinoid tumors as the serotonin metabolite 5-hydroxyindoleaceticacid ( 5 - H I M ) , and is the preferred marker in hindgut
tumors, which commonly are nonfunctional. The critical anti-RhD titer depends on the laboratory, usually 1 : 8 to 1 : 32, although studies of critical titer are quite disparate. Bottles of chemicals and solutions should also be handled carefully, and a cart should be used to transport heavy or multiple numbers of containers from one area to another. In
practice, the logistics of high-volume processing and automated analysis of specimens almost ensures that most COz measurements are done on specimens that have lost some dissolved, gaseous COz simply because preservation of anaerobic conditions is not practical between the time plasma is placed on an instrument and the time it is sampled. In:
Larsen PR, Kronenberg HM, Melmed S, Polonsky KS, eds. Ne~hrotic Syndrome: General name for a group of diseases involving defective kidney glomemli, charac- 900 Glossary Northern Blot: A method for detecting terized by massive proteinuria and specific RNA sequences with labeled lipiduria with varying degrees of edema, hypoalbuminemia,
and hyprobes after they have been separated by electrophoresis. One important consideration in measurement of albumin is the inaccuracy of dye-binding methods in patients with liver disease. Depending upon the degree of clinical suspicion, enzyme and DNA studies may be pursued but are often unrewarding. Gas Chromatography-Mass
Spectrometry A positive screening result for propoxyphene obtained by immunoassay is confirmed by GC-MS analysis of the urine specimen for norpropoxyphene. So~nematerial was previously published "Customer Support" and thcn "Obtaining Permissions." Notice Knowledge and best practice in this field arc constautly changing As new research
and experience broaden our knowledge, changes in practice, treatment and drug therapy may become nccrssary or appropriate. Enhancements to electronic interfaces for laboratory instruments are necessary to allow remote computer control of front-panel functions, notification of instrument status information, and coordination of the distribution of
specimens between instruments. It is significantly involved in ( I ) maintenance of water distribution, (2) osmotic pressure, and (3) anion-cation balance in the ECF. Matrix: All components of a material system, except the analyte. Dextrophan also lacks analgesic activity, but it does retain antitussive action. 621-622 Cardioactive drugs amiodarone,
549, 550t digoxin, 550t, 550-551 lidocaine, 550t, 551 procainamide, 550t, 551-552 quinidine, 550t, 552 Cardiolipins, 408 Cardiovascular disease acute coronaty syndromes. Angiotensin Converting Enzyme (ACE): An enzyme that cleaves the decapeptide angiotensin I to form active angiotensin 11. T h e amplification refractory @ @ 5'- NH2- 5' NH,112 TGC cys - 158 TGC CY~ -TGC -CGC -3' Cys - Arg COOH TGC -- CGC ------3' Arg - Arg COOH a DNAam~lificationbv PCR Single-strand conformation polymorphism (SSCP) H$FiTI60 130-160 430 LDL Cholesterol, rngidL Figure 23-23 Algorithm for assessment of CHD risk employing CRP and LDL cholestetol. Diminished renal function leads to the
accumulation of urea and other end products of protein metabolism in the circulation. Evaporation or simply: [salt] pH = pK, +log[acid] Euaporation is a process used to convert a liquid or a volatile solid into vapor. The decreased serum calcium results from calcium 600 ART IV Analytes Analytical Metho y Ethylene glycol intoxication is relatively rare,
but when it does occur, it is important for the laboratory to provide rapid (100 ng1mL PTH < 5 prnol/mL Figure 32-2 Aluminum's effect on bone physiology. Annesley, Ph.D., Alan L. The manufacturing process includes steps that are taken to ensure that the devices are reproducible and remain stable during transit and storage for the stated period of
time. Hill -- Disorders of bone and mineral metabolism / Juha Risteli [and others] -- Disorders of the pituitary / Ishwarlal Jialal, William E. 11. Site of Collection Blood obtained from different sites differs in composition. Internal Validity: The degree to which the results of a study can be trusted for the sample of people being studied. T h e principal types
of scintillation detectors found in the clinical chemistry laboratory are the sodium iodide crystal scintillation detecwr and the organic liquid scintillation detector. Specific applications are described in Chapters 10, 18, and 23. In discrete analysis, the sample is aspirated into the sample probe and then delivered, often with reagent, through the same
orifice 176 ART II Analytical Techniques and Instrumentation into a reaction cup or other container. The addition of new technology often increases both cost and benefit. Burritt, Ph.D., and John A. Decrease in absorbance of reduced nicotinamide adenine dinucleotide (NADH) at 340 nm is .orooortional to the total . Two tests are commonly used to
evaluate for exposure to HAV. Amplification in lung carcinomas and gliomas correlates with clinical aggressiveness. In the chronic replicative form, viral DNA is released into the circulation, usually with (1) high viral load (>lo5copies/mL), (2) positive HBeAg, and (3) elevated aminotransferase activity. Drug testing laboratories that use conventional
GC techniques should not report a finding of levorphanol only, but should instead report dextrophan/levorphanol with a comment on their isomeric relationship and on the origin of dextrophan. When sample is added to the first region, the analyte of interest binds to the antibody now in solution and moves along the strip binding to the second
antibody. By mostly solid tumors. Informatics: The structure, creation, management, storage, retrieval, dissemination, and transfer of information. Clin L a i Med 1$93;13:117-29. Stimulates pancreatic, pepsin, and bile secretion; inhibits gastric acid secretion. The secretion of estrogens and progesterone throughout pregnancy ensures (1) appropriate
development of the endometrium, (2) uterine growth, (3) adequate uterine blood supply, and (4) preparation of the uterus for labor. For this reason, most micropipettes are calibrated to contain ( T C ) the stated volume rather than to deliver it. the most common specimen types tested. Laboratory Information System (LIS): A system of computerized
functions for the management of laboratory operations and communication of laboratory test results. When an atom of tritium decays, one of the neutrons is converted to a proton, one b-particle and one neutrino are released, and a helium isotope (3He) remains. Crohn Disease: A chronic idammatory disease affecting any part of the intestine from the
mouth to the anus. Instrumeno; for measuring this type of light emission are known generically as luminometers. Immunostrip: A porous matrix which contains one region in which a labeled antibody reagent is dried in the matrix and another in which a n antibody is chemically bound. The released heat of fusion initially warms the solution and then
the temperature plateaus and remains stationary, indicating the equilibrium temperature at which both freezing and thawing of the solution are occurring. In those analyzers in which more than one reagent is acquired and dispensed by the same syringe, washing or flushing of the probe is essential to prevent reagent carryover. Lipoproteins: Any of
the lipid-protein complexes in which Lipids are transported in the blood. Most patients with these benign diseases (95%) have AFP concentrations lower than 200 pg/L. If the calibration function is linear, and the imprecision of the signal response is the same over the analytical measurement range, the analytical standard deviation (SDJ of the method
tends to be constant over the analytical measurement range (Figure 13-6). 833 Congenital lactase deficiency, 704-705 Congestive heart failure 8-type natriuretic peptide uses. In this contemporary version of the most-used clinical chemistry textbook in the world, the contributing authors of the Tietz Fundamentals reexamine all facets of clinical
chemistry laboratory practice. Temperature The rate of Jaffe complex formation and the absorptivity of the complex are temperature dependent, measurable differences being observed even between 25 "C and 37 "C. The amount of bicarbonate reabsorption is related to the glomerular filtration rate (GFR) and the hydrogen ion secretory rate.
Increased mean cell volume (MCV) has also been used as a marker of habitual alcohol use and may be related to folic acid deficiency or a direct toxic effect of alcohol on red blood cell precursors. The blood glucose concentration decreases by as much as 18 mg/dL (1 mmol/L) within the first 3 days of the start of a fast in spite of the body's attempts to
maintain glucose production. Most computer spreadsheet programs can calculate probabilities for all values o f t , given the degrees of freedom for SD. Bound conjugate is detected using chemiluminescence or fluorescein using a scanning device. For an individual sample, we have ,,,,, = XTmCi + Mean-Bias+ Random-Bias, X For example, the
chromogenic creatinine method may on average determine creatinine values 15% too high, which then constitutes the mean bias. Electrophoresis now is carried out at 9W relative to the first dimension run. A t present only the radian (for plane angles) and the steradian (for solid angles) are classified this way. This finding complicates early detection

of HCC based on total AFP. Frldman SA, Eiden LE. Insufficient sweat samples result from several factors, such as (1)age, (2) weight, (3) race, (4) sldn condition, and (5) collection system. Because activated macrophages convert 25(OH)D to 1,25(OH)2D,serum con- T V 726 Pathophysiology centrations of 1,25(OH)2Dare often increased in sarcoidosis,
tuberculosis, and other granulomatous diseases. SDSwas derived from the distribution of sample values (actually as a pooled estimate of sets of 10 measurements that ate here merged together). ,, 229., 237 Clinical toxicology, 562 Clomipramine, 572f Clonazepam, 582t, 585f Cloned enzyme donor immunoassay, 167, 167f Clorazepate, 582t Closedsystem analyzers, 177 Clozapine, 555t c-myc, 359 Coagulation proteins, 679-680 Cobalt, 609 Cocaine, 562, 587-588, 588f Cochrane Collaboration, 10 Codeine, 591-593, 592f Coding systems, 244-245 Codon, 264-265 Coenzymes, 140, 149,476 Cofactor, 476 Collagen cross-links, 711 College of American Pathologists, 260 Colligative properties, 438 ~ o
l l ~ i766 d, Colon/colorectal cancer, 343t, 348 Column chromatography columns. In their primary endocrine function, the kidneys produce (1) erythropoietin (EPO), (2) prostaglandinsand thromboxanes,(3) renin, and (4) 1,25(OH2) vitamin D3. Another reason for the importance of the gaussian probability distribution is that many statistical
procedures are based on the assumption of a gaussian distribution of values; this approach is commonly referred to as parametric. Competitive Immunoassays. Membranes of silicone rubber, Teflon, and other polymeric materials are suitable for this purpose. Mayo Clinic Rochester, Minnesota Therapeutic Drugs; Toxic Metals Mauro Panteghini, M.D.
Professor School of Medicine University of Milan, Director, Laboratom of Clinical Chemistm ~zienda'0sDedalier;"Luiri - Sacco" Milan, 1talYPrinciples of Clinical Enzymology; Enzymes Jason Y. In one method, the patient is provided with a small amount of mouthwash and instructed to thoroughly rinse and then return the mouthwash to a collection
tube. Mean values for selected tests expressed as a percentage of control means are presented in Table 43-2. Each MSDS also provides information on spill and disposal procedures and protective personal gear and equipment requirements. HELLP Syndrome The HELLP syndrome occurs in 0.1% of pregnancies. If the finger is used, it should be held
in such a way that gravity assists the collection of blood on the finger tip and the lancet held to make the incision as close to perpendicular to the finger nail as possible." Massage of the finger to stimulate blood flow should be avoided because it causes the outflow of debris and of tissue fluid that does not have the same composition as plasma. The
chapter concludes with a discussion of use of laboratory test results in recognizing and characterizing patterns of liver injury. Intelligent automation also has been introduced into some individual instruments or systems to allow them to self-monitor and respond appropriately to changing conditions. Lean Production: A quality process that is focused
on creating more value by eliminating activities that are considered waste. When changing methods, all patients being monitored should be tested in parallel using both the old and new methods. In laboratory practice, solutes are typically measured "The authors gratefully acknowledge the original contributions of Drs. To estimate both the within-run
imprecision and the total imprecision, a common approach is to measure duplicate contsol samples in a series of runs. Spectral Interferences Spectral interferences include (1) absorption by other closely absorbing atomic species, (2) absorption by molecular species, (3) scattering by nonvolatile salt particles or oxides, and (4) background emission
(which can be electronically filtered). However, there is little difference in the concentration of protein or of activities of enzymes in the serum of long-standing vegetarians and individuals on a mixed diet." Malnutrition In malnutrition, total serum protein, albumin, and P-globulin concentrations are reduced. Uncertainty: A parameter associated with
the result of a measurement that characterizes the dispersion of the values that could reasonably be attributed to the measurand, or more briefly: uncertainty is a paralneter characterizing the range of values within which the value of the quantity being measured is expected to lie. When estimating SDs, the concept degrees of freedom (8) is used.
Hemodilution: Increase in the fluid content of the blood that results in a decrease in the concentration of the blood constituents. eter or needle into the placenta and removing some of the chorionic villi, which are vascular projections from the chorion. Such is the case with aluminum, which normally forms nonvolatile oxides but in the presence of
hydrofluoric acid forms more volatile aluminum fluoride. Lysosomes contain hydrolytic enzymes that act as scavengers; deposition of iron, lipofuscin (an iron-negative lipid pigment), bile pigments, and copper occurs in the lysosomes. TO OC THE ANALYTICAL The following individual steps required to complete an analysis often are referred to
collectively as unit operations (Box 11-1). Isoluminol and acridinium esters are examples of chemiluminescent labels. They are especially useful in quickly transporting specimens between floors or between laboratory locations that are some distance from each other, by making use of the space in the ceiling plenum above the laboratory. 902 Glossary
Planar Chromatography: A separation technique in which the stationary phase is either paper (Paper Chromatography [PC]) or a layer of solid particles spread on a support (Thin Layer Chromatography [TLCI). We appreciate the opportunity provided us by Elsevier to prepare the sixth edition of Tietz Fundamentals of Clinical Chemistry. Tubal rupture
and hemorrhage are common serious complications of ectopic pregnancy. Blood samples containing cUt2 salicylate or thioqanate, for example, will produce positive interference for the measurement of Cl-. The yolk sac produces three embryonic hemoglobins: Portland (c2yz), Gower-1 (&), and Gower-2 ( a 2 ~ JThese . The presence of the first
antibody held at this second site indicates that the antigen, against which the antibodies have been raised, is present in the sample. b pyruvate kinase ADP + phosphoenolpyruvate pyruvate + ATP lactate dehydrogenase pyruvate + NADH + Hi lactate + NADt crea tininase B creatinine + H,O C creatine creatinase creatine + H,O b sarcosine + urea
sarcosine oxidase sarcosine + 0, + H,O formaldehyde+ glycine + H,O, C peroxidase indicator (reduced)+ H202 indicator (oxidized)+ 2H20 or - C D formaldehyde + NAD+ + H,O creatinine + H,O formaldehyde dehydrogenase --------, HCOOH + NADH + H+ creatinine deaminase r N-methylhydantoin + NH, L-methylhydantoinase carbamoylsarcosine +
ADP + Pi N-methyihydantoin + ATP + H,O L-carbamoyisarcosine aminohydrolase b sarcosine + CO, + NH, carbamoylsarcosine + H,O sarcosine oxidase sarcosine + 0, + H 2 0 b peroxidase indicator (reduced)+ H20, ---------c Figure 21-1 see text. This equilibration imparts the PCO, and PO, of the equilibrating gas to the blood to which it is exposed
within the tonometer. In the adult human, the small intestine is approximately 2 to 3 m long and decreases in crosssection as it proceeds distally. differences disappear after menopause. No more than 60 gallons of type I and I1 solvents may be stored in a single cabinet. This scan of E,,, is linear (linear sweep voltammetry) or it can have more complex
shapes that enable greatly enhanced sensitivity to be achieved for monitoring the concentration of a given electroactive species (e.g., normal pulsed voltammetry, differential pulse voltammetty, square wave voltammetry, etc.). Since their introduction, there has been a steady stream of innovation in the development of glucose meters with the goal of
making the devices smaller and easier to use with less risk of error and reducing inte~ferencefrom other compounds and effects. HDL cholesterol, however, is increased. Water Homeostasis Approximately 70% of the water content of the tubular fluid is reabsorbed in the proximal tubule, 5% in the loop of Henle, 10% in the distal tubule, and the
remainder in the collecting ducts. Thus immunoassays will tend to underestimate apo(a) concentration in samples with apo(a) of smaller size than the apo(a) present in the assay calibrator, and overestimate the apo(a) concentration i n samples with larger apo(a). In addition, ratio-referencing fluorometers also are well suited for nephelometric
measurements. 78 T II Analytical Techniques and Instrumentation Sample I Filter Fluorescencellight scatter , . Neonatal Graves Disease The fetal thyroid-pituitary axis functions independently from the mother's axis in most cases. ' ~ are easily adapted to carry various central l a b ~ r a t o r ~They sizes and shapes of specimen containcrs, and are
reprogrammable with changes in laboratory geometry. Finally, ethical aspects (e.g., informed consent from patients whose samples will be used or the use of deidentified specimens remaining from prior clinical testing) should be considered in relation to existing legislation. T h e membrane then is exposed to a labeled antibody specific for the test
antigen contained in the dotted protein mixture. 8 ~ Operationally, flow cytometry combines laser-induced thorornetry and particle light-scattering analysis that allows different populations of molecules, cells, or particles to be differentiated by size and shape using low-light and right-angle light scattering. If a syringe is used, the needle is placed
firmly over the nozzle of the syringe and the cover of the needle is removed. There are several HPLC methods, of varying complexity, for separating the bilirubinfractions. Anatomy, 697 The Digestive Process, 698 GI Reeulatorv . It is discussed in more detail below in the section on a,-antitrypsin deficiency. Measurement of 25(OH)D has limited value
in hypercalcemia. This heterogeneous material contains many bile pigments and therefore stains the amniotic fluid green. Yet the plasma parathyroid hormone concentration does decrease with age. 61 . Severe psychoses may require a neuroleptic drug, such as haloperidol. CA 125 may be useful in the evaluation of the disease status in patients with
advanced endometriosis, but is not useful in screening for ovarian cancer in asymptomatic populations because it has low specificity for ovarian cancer. Primary Measurement Standard: Standard that is designated or widely acknowledged as having the highest metrological qualities and whose value is accepted without reference to other standards of
the same quantity. Intoxicating amounts of alcohol stimulate the release of cortisol, although the effect is more related to the intoxication than to the alcohol per se. Antibody against a,-antimypsin was present in the second dimension gel. S m Diego: Academic Press, 1986:1,649. Heterophile antibody, including human antimouse antibody (HAMA),can
cause false positives as explained in Chapter 10. Denaturation: The partial or total alteration of the structure of a protein, without change in covalent structure, by the action of certain physical procedures (heating, agitation) or chemical agents. However, because screening methods, including MS/MS, are not uniformly available in all states, a major
issue with following the ACMG's recommendations is that there is not a model that could be applied to all states to upgrade their screening programs. 2. It should be noted that measurements taken at the time of production may differ from those at the time and place of use. It may be ingested accidentally or for the purpose of inebriation or suicide.
bcl-2 The product of the bcl-2 oncogene is a novel 239-amino acid, 25-kDa integral membrane protein that localizes primarily to the mitochondria1 membranes and to other cellular membranes. The justifications for an evidence-based approach to medicine are founded on the constant requirement for information; the constant addition of new
information; the poor quality of access to good information; the decline in up-to-date knowledge and/or expertise with advancing years of an individual clinician's practice; the limited time available to read the literature; and the variability in individual patients' values and preferences. See Enzyme-linked immunosorbent assay Embryo, 802-803 ?
Emitter, 31 Emulsification of cholesterol, 403 definition of, 403 Enantiomers, 562 Encephalocele, 810 End point, 153 Endocrine system, 450 Endocrinology, 450 Endonucleases definition of, 264, 273 restriction, 265, 273 P-Endorphin, 743 Endosmosis, 102, 110 End-stage renal disease definition of, 631 description of, 366, 636 diabetic nephropathy as
cause of, 648 parathyroid hormone measurements in, 723 troponins for risk stratification in, 629 Enteral, 476 Enteric nervous system, 466 Enterprise servers, 241 Enzymeis). The 17-hydroxycorticosteroid excretion is greatly increased, although the excretion of 17-ketosteroids and metabolites of adrenal androgens may be unaffected.
Chemiluminescent acridinium ester label. concentration. Inherited Liver Diseases Presenting as Chronic Hepatitis Inherited liver diseases that present as chronic hepatitis include hemochromatosis (discussed in Chapter 28), alphal-antitrypsin (AAT) deficiency (discussed in Chapter 18), and Wilson disease (discussed in Chapters 18 and 32). AST <
3XURL ALP > Z X U R L \ Cholestatic disease z;/ Decreased albumin Acute Chronic hepatitis cholestasis Chronic cholestasis / \ uitraiohd or percutaneous cholangiography / \ Figure 36-10 Algorithm for using abnormal liver function tests to classify and diagnose various types of liver diseasc. In practice, external quality assurance or proficiency testing
is used in POCT to determine and document long-term performance and the concordance of results between the POCT service and an organization's central laboratory. An online database containing a catalog of human genetic disorders can be found at www.ncbi.nlm.nih.gov/entrez/, "Online Mendelian Inheritance in Man" (OMIM). However, a sample
can be used to study the characteristics of population only if it has been properly selected. Hydrocodone, oxycodone, and dihydrocodeine are 3 to 10 times more potent than codeine, and like codeine they have relatively good oral bioavailability. The classes of inbom errors, including those of amino acids, fats, and carbohydrates, are discussed first.
Whenever possible, manufacturers use single reagents for test procedures, although two or more reagents may be required for some tests. It therefore lies at the heart of the process of policy making and service management. In the convoluted portion of the proximal tubule ( I ) , salts and water are reabsorbed at high rates in isotonic proportions.
Ingestion of monounsaturated fat instead of saturated fat reduces cholesterol and LDL cholesterol concentrations. In the context of clinically significant findings, a sweatchloride concentration greater than 60 mmol/L is consistent with CF; concentrations between 40 and 60 mmol/L are considered borderline, and values less than 40 mmol/L in general
are considered normal. Alkaline phosphatase (ALP), horseradish peroxidase (HRP), glucose-6-dehydrogenase (G6D), and $-galactosidase are the enzymes most commonly used as labels in EIA. Tumour Bid 1990:11:287-8. Later a method was devised where these ingredients were cast into a plasticized poly(viny1 chloride) (PVC) membrane that was
more n i g g ~ d2nd convenient to use than its wet Liquid predecessor. State the clinical significance of the following analytes for the assessment of maternal and fetai health: chorionic gonadotropin, placental iactogen, alpha-fetoprotein, unconjugated estriol, dimeric inhibin A. All of the systems are of modular design, allowing the customer to choose
what modules/features should be included. The basic version of the difference plot consists of plotting the differences against the average of the measurements. Washington: AACC Press, 2003:187-208. With moderate exercise, the provoked stress response causes an increase in the blood glucose, which stimulates insulin secretion. This protein is
known to inhibit apoptosis and contribute to survival of cancer cells, especially lymphoma and leukemic cells. Once the proteins are fixed to the ilectroendosmosis Zone of precipitin formation Sample (antigen) ilectrophoretic mioration 0 Figure 10-8 Counter immunoclectropharesis showing positive .. A later single-slide method used the creatininasecreatinase reaction sequence. Ou CN, Rognerud CL. Evenson and Dr. Thomas 0. The magnitude of fluorescence intensity of a fluorophore is determined by (1) its concentration, (2) the path length, and (3) the intensity of the light source. The curie (Ci) is the older, conventional unit; it is defined as 3.7 x 10" dps. Key parameters, such as desired
turnaround time, and necessary clinical utility for an assay can often be derived by discussions between laboratorians and clinicians. intensity of the emitted fluorescence light i n the vertical plane (I,), and then the polarization analyzer is rotated 90" to measure the emitted fluorescence light intensity in the horizontal plane (I,,). zi = charge of primary
ion zj = charge of interfering ion All other terms are identical to those in the Nernst equation (equation 4). Lichtman MA, Coller BS, Kipps TI, Seligsohn U, eda. RC is the mdiationless crossover from the first excited singlet state to the first excited triplet state. Consumption of seafood before collection of a urine sample for arsenic testing is likely to
result in a n elevation of the concentration of arsenic reported to be found in the urine; this can be clinically misleading. Joining successive points in a calibration curve is usually achieved by means of an appropriate mathematical equation. If all of these related tests are normal, it is reasonable to measure creatine kinase (CK) activity to assure that
muscle injury is not the cause. Gas Chromatography (GC): A form of column chromatography in which the mobile phase is a gas. Timing The time at which a specimen is obtained is important for those blood constituents that undergo marked diurnal variation (e.g., corticosteroids and iron) and for those used to monitor drug therapy (see Chapters 28,
30, and 40). The magnitude of the modulation is proportional to the concentration of the antigen or antibody being measured. Outline critical issues in the performance of sweat testing. Not infrequently, the SD is relatively constant in the low range so that the CV increases in the area approaching the detection limit. Negatively charged P-particles are
smaller in mass and interact less with matter than P-particles, easily penetrate paper and cardboard, but are absorbed by metal sheets. Pseudogene: A genetic element that does not result in a functional gene product, usually because of accumulated mutations. Twenty-one dispensing programs are stored in memory and retrieved. Distribution of
measurements of the same sample Blunders or Clerical Errors Distribution of target value deviations from the true value for a population of patient samples Mean bias b Figure 13-11 Outline of basic error model for measurements by a field method. This produces (1) glycine, (2) formaldehyde, and (3) hydrogen peroxide (see Figure 21-1, B) with the
latter being detected and measured with a variety of methods. Sequencing: Any method to determine the identity and exact order of bases in a DNA or RNA molecule or portion of it (nucleic acid sequencing) or the order of amino acids in a protein (protein sequencing). Strips of tantalum or platinum metal also are used as sample cups. The first step
in urine formation is filtration of plasma water at the glomeruli. Fluoroimmunoassay Fluoroimmunoassay (FIA) uses a fluorescent molecule as an indicator label to detect and quantify immunological reactions. CA 27.29 is measured by solid-phase competitive immunoassay. Wayne PA: Clinical and Laboratory Standaids Institute, 2006. Many fetal
organs begin to mature. Each tube contains an inert, thixotropic, gel material with a specific gravity of approximately 1.04 PART I Laboratory Principles Order of Draw for Multiple Specimens In a few patients, backflow from blood tubes into veins occurs owing to a decrease in venous pressure. Pregnant women with PKU who are not o n a low
phenylalanine/low protein diet and have high concentrations of phenylalanine have an increased risk of spontaneous abortions or of PTER 44 Newborn Screening 829 NH2 Hz-& 'COOH L-Pheaylalanine Tetrahydrohiopterin Quinonoiddihydrohiopte~n Tyrosine Tmmumimtion NAD& NAD(P)H Tourmxeri~llio,r Pheoylpyruvic acid 7,s-Dihyd~ohiopterin
[email protected] NADPH Dihydrofollre reducrose v Phenyllacticacid OH o-Hydroxyphenylacetic acid Phenylacetic acid Figure 44-5 Metabolic pathway of phcnylalanine. Powsner ER, Widnun JC. Photometer/Spectrophotometer: Device used to measure intensity of light emitted by, passed through, or reflected by a substance. Wayne, PA: Clinical and
Laboratory Standards Institute, 2006. Virilization: The induction or development of male secondary sex characteristics; especially the induction of such changes in the female, including enlargement of the clitoris, growth of facial and body hair, development of a typical male hairline, stimulation of secretion and proliferation of the sebaceous glands
(often causing acne), and deepening of the voice. One g of hemoglobin is capable of binding 1.39 mL (0.062 mmol) of 0,.This value is referred to as the specific 0, binding capacity of hemoglobin A (HbA, the normal adult gene product), which reversibly binds 0, at its heme moiety. The toxic form of chromium is Crhi (Cr[VII), which is quite rare; a
strong oxidizing environment is required to convert the common form Cr3+(Cr[lII]) to Crh, as might be found when Cr3+is exposed to high temperatures in the presence of oxygen or during high-voltage electroplating. Because of their attamole-to-zeptomole detection limits, chemiluminescence and bioluminescence reactions have been used widely as
direct and indicator labels in the development of immunoassays. Documented policies and effective use of mandated plans and/or programs in the areas of chemical hygiene, control of exposure to bloodbome pathogens, tuberculosis contrpl, and ergonomics 3. Beta-Adrenergic Agonists: Drugs that bind to and activate P-adrenergic receptors. Such an
analyzer is operated in either a multiple specimenlsingle chemistry or single specimen/multiple chemistv mode. Urinary As +and Asi+ concentrations peak at approximately 10 hours and return to normal 20 to 30 hours after ingestion. This assumption requires special concern for thermal stability of the instrument and in instances where the patient's
temperature is not 37 O C such as imposed hypothermia.'9 It recognizes that the partial pressures of measured gases in the blood coexist with a constant and standard saturated vapor pressure (SVP), which is identical for both the calibration conditions of the instrument and measurement conditions of the blood sample. S a m ~ l ecollection and
deliverv b. Figure 13-2 shows a frequency distribution displaying the results of serum yglutamyltransferase (GGT) measurements of 100 apparently healthy 20- to 29-year-old men. For all test constituents that are thermally labile, serum and plasma should be separated from cells in a refrigerated centrifuge. Some large institutions have their own inhouse @ disposal facilities. Harrison, Jr., M.D., Ph.D. Computing Fundamentals, 239 Laboratory Information Systems, 243 Information System Security, 247 16. Postgastrectomy Syndrome: A syndrome following surgery for peptic ulcer disease that includes the dumping syndrome, diarrhea, maldigestion, weight loss, anemia, bone disease, and gastric
cancer. The labels should be color coded or an additional label added to designate specific storage instructions, such as the requirement for refrigeration or special storage related to a potential Introduction to Principles of Laboratory Analyses and Safety hazard. Vegetarianism In individuals who have been vegetarians for a long period of time, their
concentrations of LDL and VLDL cholesterol are reduced typically by 37% and 12%, respectively. The management of the attack is the same regardless of the type of porphyria, so further investigation is not a matter of urgency. Heparin has the disadvantage of high cost and it produces a blue baclcground in blood smears that are stained with
Wright's stain. Amplification assays detect lower amounts of vims and are now more widely used. C, Antigen excess. Glossary Urea: The major nitrogen-containing metabolic product of protein catabolism in humans. It may also be used for certain qualitative procedures, such as those used in general urinalysis. Patients are occasionally seen with
isolated elevations in bilirubin concentration. The normal half-life of CA 125 is 4.8 days. The variability arising from reconstitution of dry reagents has been overcome by the use of predispensed liquid reagents or through the provision of premeasured liquids. Quality Management, 249 George G. B, Equivalence zone. For certain medical conditions,
more than 10 drugs may be administered at one time. Lungs and Pulmonary Surfactant In normal air-breathing lungs, a substance called pulmonary &actant coats the alveolar epithelium and responds to alveolar volume changes by reducing the surface tension in the alveolar wall during expiration. Marcovim SM, Koschindq ML, Albers JJ, Skarlatos S.
Clinically significant preanalytical errors occur in Ki determinations if blood samples are not processed expediently. Pharmacokinetics: The activity or fate of drugs in the body over a period of time, including the processes of absorption, distribution, localization in tissue, biotransformation, and excretion. The liver is involved in a number of excretory,
synthetic, and metabolic functions. During a flight, serum glucose and miglyceride concentrations increase, while glucocorticoid secretion is stimulated. Calcitonin does not increase predictably during pregnancy, whereas 1,25dihydroxyvitamin D is increased during pregnancy and promotes increased intestinal calcium absorption. Glass tubes may
release trace elements and special tubes are available for such collections. Nonacute Porphyria With Acute Photosensitivity Erythropoietic protopo~phyria(EPP) is characterized by lifelong acute photosensitivity caused by accumulation of protoporphyrin-lX in the skin.14The absence of fragile skin, subepidermal bullae, and hypertrichosis distinguish it
clinically from all other cutaneous porphyrias. Indeed, virtually all concentrations measured in the clinical chemistry laboratory are related to the total sample volume rather than to the water volume. Getting better but still not good. Therefore the number of possible isomeric forms increases, and conventionally the numbering system changes so that
the 111 isomer becomes the IX isomer. N Engl J Med 1999;341:718-24. The committee should then designate members who will take the responsibilityfor overseeing the training and accreditation of all POCT operators and also for QC and quality assurance. Subsequently, multiple-channel analysis versions were developed in which analysis of each
specimen was performed on every channel in parallel. These include (1) paternal serum and blood; (2) maternal serum, blood, and urine; (3) amniotic fluid obtained by amniocentesis or from pools of fluid in the vagina after rupture of the fetal membranes; (4) chorionic villi; (5) fetal blood obtained by percutaneous umbilical blood sampling; and (6)
fetal tissue obtained by biopsy. Confirmation of immunoassay-positive specimens using an alternate technique (e.g., GC-MS) is therefore necessary. As a practicing laboratorian, I see the d e b ing use of this book within the clinical laboratory, where it is constantly consulted to search for an answer to provocative questions posed by students, fellow
practitioners, physicians, or laboratory administrators.The sixth edition of TietzFundamentals of Clinical Chemistry fully addresses the changes and challenges that are faced in laboratory science. Hawker CD, Roberts WL, G a r SB, Hamilton LT, Penrose JR, et al. As a result of the change in vapor pressure, the boiling point of the solution is raised
above that of the pure solvent and the freezing point of the solution is lowered below that of the pure solvent. This is the background for the fact that outliers should be carefully considered and not just discarded from the data analysis procedure. Oxymorphone has limited IV use for postsurgical analgesia. 0.~1 v 209 Distribution of blank values LOB
Distribution of sarnole values Limit of Detection* T h e limit of detection (LoD) is medically important for many analytes, especially hormones. Folic acid supplementation should be recommended to reduce the risk of neural tube defects. Volumetric flasks should be thoroughly cleaned and dried before calibration. Alternatively, determination of the
concentra- substitution for the prescribed drugs. The chapter begins with a discussion of the anatomy and biochemical functions of the liver. Various principles may be applied here. Examples of biologically important selective membranes are those enclosing the glomerular and capillary vessels that are permeable to water and to essentially all small
molecules and ions, but not to large protein molecules. The accuracy of lamellar body count and lecithidsphingornyelin ratio in the prediction of neonatal respiratory disrress syndrome: a metaanalysis Br J Obstet Gynaecol 2001;108:583-8. Thus the release of even small amounts of troponin from heart increases circulating troponin concentrations
above those expected in health. I n the clinical laboratory, centrifugation is used to: 1. 765 Fluidics, 188 Flunitrazepam, 583f, 584 Fluorescein isothiocyanate, 1671 Fluorescence background, 79 concentration and, relationship between, 73-74, 77 definition of, 63, 179, 264 excitation/emission geometries used to measure, 75, 76f intensity of, 73-74, 79
measurements, factors that affect concentration quenching, 78 cuvet material, 79 inner filter effect, 77 light scattering, 78-79 overview of, 77 photodecomposition, 79 sample matrix effects, 79 temperature, 79 mechanism of, 72 time relationships of, 72 Fluorescence excitation transfer immunoassay, 165b Fluorescence polarization description of, 74
fetal lung maturity tests, 823 nucleic acid detection using, 277 Fluorescence polarization analyzer, 74f Fluorescence resonance energy transfer, 277 .. In nonpregnant women, the ovaries secrete 100 to 600 pglday of estradiol, of which about 10% is metabolized to estrone. Most point mutations are localized in four regions of the protein (amino acid
residues 117142, 171-181, 134-158, and 270-286); three "hot spots" affect residues 175, 248, and 273. For plasma, frequently cited intervals are 3.5 to 4.5 and 3.4 to 4.8 mmol/L for adults. When polyunsaturated fat is substituted for saturated fat, the concentrations of triglycerides and HDL cholesterol are reduced. Discuss the physioiogicai
functionsgnd regulation of sodium, 4. - , Clinical Laboratorv , lm~rovements [CLIA 'MI), or professional bodies (e.g., the bias goal of 3% for serum cholesterol [originally 5%1) set by The National Cholesterol Education Program. Amino Acids and Proteins, 286 A. These studies are called case-control studies. C, Courtesy Rainin Instrument LLC.) Figure
2-2 plates is built into the pipetting stations to minimize the necessity for operator intervention. With the sixth edition of the Tietz Fundamentals, the inclusion of a new product, the Elsevier Evolve website, offers educators suggestions and ideas to enhance their instructional repertoire. Ulcerative Colitis: Inflammatory bowel disease of the large bowel
and rectum that causes sores (ulcers). PCT results from a decrease in activity of UROD in the liver, which leads to overproduction of uroporphyrinogen and other carboxymethyl-substituted porphyrinogens. Both assays use the same monoclonal antibodies recognizing different epitopes of the ECD, which does not cross-react with any other member of
the EGF family. The 95th percentile corresponds to the 95.5 ordered observation (=I00 x [95/100] 0.5). Electrolytes and Blood Gases, 431 Mitchell G. The tests include built-in controls and provide results comparable with those provided by conventional microbiological assays but much more rapidly. The ratio of VLDL cholesterol to plasma
triglyceride, expressed in terms of mass, is usually 0.2 or even lower with patients with other forms of hyperlipidemia. This protein denaturation occurs at the site of highest concentration-in the alveoli if exposure is caused by dust inhalation and in the proximal tubule of the kidney because this is a major route of excretion. Will it save money for the
patients' employers by reducing employees' time away from work to go to repeated physician appointments? - where Is = intensity of scattered light 10= intensity of the excitation light a = polari~abilit~ of the small particle 0 = angle of observation h = wavelength of the incident light r = distance from light scattering to the detector As indicated, the
intensity of light scattering increases by the fourth power of the wavelength as the wavelength of the incident light is decreased. In black men, serum IgG is often 40% higher and serum IgA may be as much as 20% higher than in white men. The major application for minimally invasive devices is primarily glucose, such as the Gluco Watch Biographer
device, but devices for transcutaneous measurement of bilirubin are also now available, although they are only suitable for screening purposes. Nonradioactive compounds used to measure GFR include inulin and iohexol. The nomenclature of spectrophotometry is summarized in Table 4-3. Poison: Any substance that, when relatively small amounts
are ingested, inhaled, or absorbed, or applied to, injected into, or developed within the body, has chemical action that may cause damage to structure or disturb function, producing symptoms, illness, or death. In this instance, a false-negative opiate immunoassay test may lead to an accusation of oxycodone diversion. These laboratories, which provide
all high-volume and emergency testing in many hospitals, depend on automation, informatics, computers, quality control, and quality management. DCA 2000 is a registered trademark of Siemens Medical Solutions Diagnostics.) this is detected by an infrared sensor, and the time taken to reach this state is an indication of the clotting time. Mixing of
Reactants Various techniques are used to mix reactants. In a conductometric cell, potential is applied between two inert metal electrodes. Deletions may be as small as one nucleotide. Neural tube formation is normally complete 4 weeks after fertilization. ,I $I, 111. Nephron: The anatomical and functional unit of the kidney, consisting of the renal
corpuscle, the proximal convoluted tubule, the descending and ascending limbs of Henle's loop, the distal convoluted tubule, and the collecting tubule. Specimens for bilirubin or carotene and some drugs, such as methotrexate, must be protected from both daylight and fluorescent light to prevent photodegradation. Gallstone: A solid formation in the
gallbladder most often composed of cholesterol and bile salts. Heterogeneous Assays. Any comparison of costs with the laboratory service will only be emphasizing the cost per test, which will not give an accurate assessment of the cost utility of the system. The net effect is (1) systemic vasoconstriction, (2) intrarenal vasoconstriction, and (3)
increased aldosterone release. Illegal Drug: A controlled substance, as specified in Schedules I through V of the Controlled Substances Act, 21 U.S.C. 811, 812. Venipuncture: The process involved in obtaining a blood specimen from a patient's vein. It is also used to describe the study of the application of information within organizations. Although
total LD activity is similar in men and women, the activities of the LD-I and LD-3 isoenzymes are higher, and LD-2 is less in young women than in men. In adults the intraindividual day-to-day coefficient of variation (CV) for repeated measures of creatinine clearance exceeds 25%. The first dimension was carried out from left to right and the second
dimension from bottom to top. Creatine Kinase (CK): A dimeric enzyme that catalyzes the formation of ATP from ADP and creatine phosphate in muscle. Dextromethorphan cross-reacts with most immunoassays for opioids. Adverse effects are complex and unpredictable. urease enzyme. Early detection and intervention has caused the disappearance of
mental retardation caused by PKU. Estrogen secretion in women begins to decrease before menopause and continues to decrease at a greater rate after menopause, whereas gonadotropins show a feedback-mediated reciprocal rise. Conversely, the plasma triglyceride concentration is reduced when sucrose intake is decreased. Some nephMeasurement of Scattered Light 82 PART II Analytical Techniques and Instrumentation elometers are designed to measure scattered light at an angle other than 90" to take advantage of the increased fonvardscatter intensity caused by light scattering from larger particles (e.g., immune complexes). Only a buffer is required as a diluent and wash
solution, and thus the lnembrane has an extended life of approximately several months. Hair is advantageous as a biological specimen, because it is easily obtained without loss of privacy or dignity (unless pubic hair is obtained), and it is not easily altered or manipulated to avoid drug detection. This electrode was based on the Ca"-selective
ionexchange/complexation properties of 2-ethylhexyl phosphoric acid dissolved in dioctyl phenyl phosphonate (charged associated carrier). Direct coupling of adenosine triphosphate (ATP) hydrolysis is an example of an active transport process. Another approach involves either manual or automated application of whole blood to dry reagent films and
visual or instrumental observation of a quantitative change (see Chapter 12). The changes in laboratory test results are generally attributahle to altered pituitary and adrenal function. It binds to DNA and is involved in transcription regulation. Recommended site w d dcpth of newborn heel punctures based on anatomical measurements and
histapathology. Thus sweat drug testing offers the possibility to monitor drug use over extended periods of time without the need for frequent collection of urine. T h e second random term is a difference between two random measurement errors that are independent and, commonly, gaussian distributed. Glutarylcarnitine (C5DC) is present in excess.
CA 125 CA 125 is a high molecular mass (>ZOO kDa) glycoprotein recognized by the monoclonal antibody OC 125. / Technical swecifications of material and methods involved. T h e mathematical relationship between plasma creatinine and GFR is improved by correcting for the confounding variables that make that relationship nonlinear. Fluorescent
polarization immunoassay is a type of homogeneous FIA that is used widely (Figure 10-16). Quantification of urinary cobalt is an effective means of identifying individuals with excessive exposure. Ordinary industrial conveyor belts have been used successfully when only transportation is required. Only a single application per circle should be made.
Catalyst: A substance that increases the rate of a chemical reaction, but is not consumed or changed by it. Next, the antigen from the sample is allowed to react and is captured by the solid-phase antibody. Although formerly thought to be a rapidly progressing, terminal event in a person with end-stage liver disease, it is now recognized that HRS falls
into two major groups. Endres, Ph.D. Professor of Clinical Pathology Keck School of Medicine University of Southern California Los Angeles, California Disorders of Bone Ann M. The copper concentration increases because of increased production of ceruloplasmin by the liver. By contrast, CVs for the Friedewald calculation have been esrimated to
approximate 4% in expert laboratories and to be as high as 12% in routine clinical laboratories, as estimated from proficiency test surveys. Osmometry is a technique for measuring the concentration of solute particles that contribute to the osmotic pressure of a solution. 655., 663 respiratory responses to, 666-667 in salicylate overdosage, 571 Acidbase status, 663 Acidemia, 655, 663, 825,827, 829-830 Acidosis lactic, 670-671 metabolic. Light waves produced by standard excitation sources have their electrical vectors oriented randomly. As with all tumor markers, raising the decision limit increases specificity for pancreatic cancer, but decreases the sensitivity. hCG is also a useful marker for
tumors of the placenta (trophoblastic tumors) and some tumors of the testes. The frequency distribution is constructed by dividing the measurement scale into cells of equal width, counting the number, n,, of values that fall within each cell, and drawing a rectangle above each cell whose area (and height, because the cell widths are all equal) is
proportional ton,. Second, achievement of a favorable outcome (e.g., a reduction in length of stay or a decrease of admissions to the coronary care unit) is of use from a management standpoint only if that outcome can be turned into real money. Review of These are all important as both the "patient setting" and the the references cited here, such as
Horvath et al," is recomnature of the question affect the diagnostic performance of a mended before embarking on a systematic review. The only requirement is that there should be a monotonic relationship between signal and analyte concentration over the analytical measurement range. David Ullman, Ph.D. Health Science Specialist Office of
Research Oversight, Northeast Region Edith Nourse Rogers Memorial Veterans Hospital Bedford, Massachusetts Chromatography Mary Lee Vance, M.D. Professor of Medicine and Neurosurgery University of Virginia School of Medicine, Associate Director, General Clinical Research Center University of Virginia Health System Charlottesville,
Virginia Pituitary Disorders G. Serial measurements of plasma albumin also are used to assess the severity of liver disease. CLSliNCCLS Documenr 102-A2. Figure 4-18, a is the straight-through arrangement for turbidimetry, whereas Figure 4-18, b and c are arrangements frequently found in nephelometers. A second generation assay (CA 12511)
uses a monoclonal antibody, M11, as the capture antibody and OC 125 as the conjugate. Those that use filters for this purpose are referred to as filter photometers, whereas those that use prisms or gratings are called spectrophotometers. Marijuana: A crude preparation of the leaves and flowering tops of (male or female plants) Cannabis sativa,
usually employed in cigarettes and inhaled as smoke for its euphoric properties. and lattice formation is inhibited. These features include (1) ratio referencing, (2) computer-controlled excitation and 76 T II Analytical Techniques and Instrumentation directed to the reference PMT ( D l ) for ratio-referencing purposes. One curie equals 37
gigabecquerels (GBq). If monoclonal antibodies with specificity for distinct epitopes are used, simultaneous incubation of the sample and conjugate with the capture antibody are possible, thus simplifying the assay protocol. Immunoturbidimetric and immunonephelometric assays have also been shown to be affected by the background turbidity of
specimens, such as those with high triglyceride concentrations. Ideally, such patients after therapy should have an LDL cholesterol below 100 mg/dL (2.59 mmol/L), which for many of these patients will likely involve some type of drug treatment. Consequently, it is only necessaty to incubate the sample containing the analyte antigen with the labeled
antigen and antibody and then directly measure the activity of the label "in place," making these assays technically easier and faster. r < A I , I I L X A IC,.I> ~ ~ , I111 V t x c > ~ ~ vu ol , \: . Ketamine has about one tenth the potency of PCP, a shorter duration of action, and less prominent emergence reactions, especially in children.
Heterochromatin: Genomic regions that are gene-poor or span transcrip- 896 Glossaty tionally silent genes and are more densely packed during interphase than is euchromatin. After incubation of serum in the microtiter plate well, the well is washed to remove unbound antigen, and a second antibody with conjugated indicator enzyme is added. Hair
arsenic greater than 1 bg/g dry weight indicates excessive exposure. Response rates are lower in those of African ancestry and in those at increased risk of developing fibrosis. Coordination and regulation of these functions depend on hormones that stimulate or inhibit secretion of fluids containing hydrochloric acid ( X I ) , bile acids, bicarbonate, and
digestive enzymes. Finally, found with the loss of t h e ~ 5 gene metastasis occurs with other chromosome losses. Parametric: Inreference intervalstudies, a statistical approach to reference value analysis that requires specific assumptions about the distribution of the data; nonparametric approaches, on the other hand, make no assumptions about the
distribution. Practice euidelines for tumor marker use in the clinic. 759t Dextromethorphan, 588, 595f, 595-596 Dextrorotary rotation, 562, 577 Dextrose, 25t D-Glucose, 25t Diabetes Control and Complications Trial, 384-385, 396 Diabetes insipidus characteristics of, 650-651 definition of, 631, 735 hypothalamic, 746 nephrogenic, 746 Diabetes
mellitus classification of, 380, 380t complications of, 385-386 definition of, 373,380 diagnosis of description of, 382-383 impaired fasting tolerance, 381, 383t impaired glucose tolerance, 381, 383toral glucose tolerance test, 383, 38313 environmental factors associated with, 381-382 gestational, 380-381, 384-385 hyperglycemia and, 382, 458
hypoglycemia in, 388 laboratory tests, 386t long-term monitoring of, 383-384 preclinical screening, 385-386 prevalence of, 380 type 1 (insulin-dependent) antibodies associated with, 381 complications of, 385 definition of, 380 description of, 458 genetics of, 381 pathogenesis of, 381 prenatal screening tests affected by, 815 type 2 (non-insulindependent) (3-cells, 381-382 chromium for, 498 complications of, 385 definition of, 380 description of, 458 environmental factors, 382 insulin resistance as cause of, 382 obesity and, 380, 382 pathogenesis of, 381-382 Diabetic ketoacidosis, 386, 670 Diabetic nephropathy, 648 Diabetogenes, 373, 382 Diagnostic accuracy definition of, 1 reporting of
studies of, 6 STARD, 2 , 6 Diagnostic tests, 3. hepatocellular carcinoma.' In AIP the primary defect is a deficiency of HMBS, which results in accumi~lationof its substrate PBG (and to a lesser extent ALA). Only the potential differencesbetween two electrodes (half-cells) are measured. A n example might be a cluster of chemistry and hematology
analyzers. Although the exact mechanism of action of the protein is not known, it appears likely that loss or inactivation of neurofibrominfunction leads to alterations in sig~nalGallsduction pathways regulated by small ras-like G proteins resulting in continuous "on" signals for cell activation. Diffusion of Kiout of the cell into the plasma exceeds
pumpmediated K+ uptake whenever pump activity is decreased. Although some clinicians order serum bile acids under this condition, this test is rarely necessary for diagnosis. OSHA: Occupational Safety and Health Administration. Some of the systems use an open design, which permits interfaces to analyzers from a variety of vendors, whereas
other systems are of a closed design and are only interfaced to the vendor's own or a limited number of analyzers. In each the mechanism of activation of RET is through unregulated dimerization and transphosphorylationof the RET receptor. One type of interference in clinical samples is certain anesthesia gases, such as nitrous oxide, halothane, and
isoflurane. Bandpass: The range of wavelengths passed by a filter or monochromator; also called bandwidth; expressed as the range of wavelengths transmitted at a point equal to onehalf the peak intensity transmitted. List the main enzymes involved in the digestion of carbohydrates, fats, and proteins. However, parametric estimation is more
efficient and should be used when possible. Most of the plasma oncotic pressure is attributable to albumin because of its high concentration, so that protein malnutrition-with its associated reduction of plasma albumin concentrationreduces the retention of the fluid within the capillaries. Examples in life include a piezoelectric crystal, a microphone,
and a photoelectric cell. Systematic reviewing of studies of diagnostic accuracy or outcomes of tests to answer a specific medical question 4. Voltage is applied across the gel causing the antigen and antibody to move toward each other at a faster rate. The plasma urea nitrogen concentration decreases after birth as the infant synthesizes new protein,
and the concentration does not begin to rise until tissue catabolism becomes prominent. Concentration and Molecular Weight Factors in Light Scattering interaction of light with particles in solution. A comparison of results 22 T I Laboratory Principles of some of the commonly measured serum constituents, at a concentration found in healthy
individuals, is shown in Table 2-4. Chapter 19). Most commonly, this is accomplished by measurement of plasma activities of enzymes found within liver cells released in somewhat specific patterns with different forms of injury. Ridker P, Rifai N, eds. Hemoconcentration: Decrease in the fluid content of the blood that results in an increase in the
concentration of the blood constituents. Sfafisfical methods E On page # 14 When study was done, including beginning and ending dates of recruitment. Gosling JP. Applications Optical sensors suitable for the determination of PC02 employ optical pH transducers (with immobilized indicators) as inner transducers in an arrangement quite similar to
the classic Severinghaus style electrochemical sensor design (see Figure 5-3). Currently, most hCG assays use an immunometric ("sandwich") format. The unit identifies the dimension-mass, volume, or concentration-of a measured property. The MSDS contains important information for the benefit of laboratory employees. SnydrrIA, I-laymond S,
Parvin CA, Gronowski AM, Grenachr DG. Cells in all three zones of the stomach produce pepsinogens, the precursors of the enzyme pepsin which degrades proteins in the food. Dotted lines indicate the site of pathway activation (+) or (From Flanncry OB, Hsia YE, Wolf B. BRCA 1 and BRCA2 A subset of breast cancer patients have been shown to have
an inherited predisposition to developing breast and ovarian cancer that is inherited as an autosomal-dominant trait. For example, germander has been reported to cause liver cell necrosis, and bishop's weed infrequently causes cholestatic jaundice. Although industrial automation schemes have been developed to solve many of these problems, there
is as yet insufficient experience with these approaches in the very different operating environment of a clinical laboratory. ~hysiol&cal electrol$es include Na+, K+, Ca2+, Mg2+,Cl-, HCO;, H2PO:, HIPO:-, SO:-, and some organic anions, such as lactate. Responsibility: [edited by] Carl A. For those analyzers in which a working inventory is maintained
in the system, the volumes of reagents stored depend on the number of tests to be performed without operator intervention. All are involved in cell proliferation, differentiation, and survival. This system design includes modules for pieanalytical processing and analyzers. ~ ~ ~ --.- ~ ~ Setting goals for analytical quality can be based on various
principles. Clin Chem 1992;38:1523-9.Permission granted from Clin Chem.) Qualitative tests for CG in blood or urine are primarily used for the confirmation of pregnancy. The set off beads are mixed with the sample and fluorescent detection reagents and fluorescent measurements identify the different beads (via their fluorescence signature) and the
signal due to capture analyte. T o increase the variety of types of specimen containers that are carried o n a conveyor belt system, specimens are placed into spkcially designed carriers that fit on the conveyor belt line. They are now widely used in automated immunoassay and DNA probe assay systems (e.g., acridinium ester and acridinium
sulfonamide labels and 1,2-dioxetane substrates for alkaline phosphatase labels and the enhanced-luminol reaction for horseradish peroxidase labels [see Chapter 101). Calcitonin elevation has been reported in other nonmaiignant conditions, such as pulmonary disease, pancreatitis, hyperparathyroidism,pernicious anemia, Paget disease of bone, and
pregnancy. See Western blotting Blunders, 214 Body water extracellular compartment, 655-657 homeostasis of, 636, 7461 intracellular compartment, 655-657 renal homeostasis of, 636 total, 655-657 Bonded phase packings, 122 Bone alkaline phosphatase in, 326-327, 733 formation, biomarkers of, 733-734 functions of, 712 metabolism, hormones
that regulate calcitonin, 726-727 parathyroid hormone. Lines represent the Znd, 50th, and 97th percentiles. The elevated amniotic fluid AFP concentration leads to increased amounts in the maternal circulation. Surrogate measures with clear relationships to rnorbidity and mortality have also been used (e.g., change in blood pressure). ~..~ ....... The
total P-hCG assay measures both the intact hCG and free R-subunits. With venous stasis, water and small molecules are absorbed back into the cells, concentrating the nondissolved materials, such as proteins and protein-bound constituents. This is an impetus for systematic reviews. Changes in the concentrations of blood components reflect the
physiological response to these hormonal changes. Somatostatin is secreted to inhibit most GI secretory and motor functions, thus preventing excessive reactions. For such purposes, measurement of EDDP was more effective than methadone in a large study. Acid-base disorders. In dyshetalip~~roteinemia, this ratio is 0.3 or higher because of the
presence of B-VLDL, and the increased ratio persists even after treatment is initiated. Metabolic AIkalosis: A pathological process that leads to the accumulation of base, which raises the bicarbonate concentration and increases the pH; also known as primary bicarbonate excess. T h e concentration of secondary reference materials is usually
determined by analysis of an aliquot of the solution by an acceptable primary reference material to calireference method, using .a. This two-step procedure prevents the danger of a patient's splashing himself or herself with a preservative, such as acid. Albumin is the most commonly measured serum protein and is synthesized exclusively by the liver.
Universal Precautions: A n approach to infection control. The concentrations of (1) complement C3, (2) retinal-binding globulin, (3) transferrin, and (4) prealbumin decrease rapidly with the onset of malnutrition and are measured to define the severity of the condition. The latter includes other (1)reducing substances, (2) 193 low sample oxygen
tension, and (3) extremes of hematocrit. An assay for free and bound prostate-specific antigen and for myoglobin and carbonic anhydrase 111 are two examples of clinically useful tesv; combined in this simultaneous assay format. In liquid chromatography with electrochemical detection (LC-EC), eluting solutes are detected by flowthrough electrodes
(usually carbon or mercury) designed to have extremely low dead volumes (Figure 5-8). Burnetc D. Efficiency of follow-up system c. Sacks -- Lipids, lipoproteins, apolipoproteins and other cardiac risk factors / Alan T. Proper use requires rinsing the pipette with the final solution after delivering the contents into the diluent. Extremes in antigen or
antibody concentration inhibit aggregation. Acute exposure to heat causes the plasma volume to expand by an influx of interstitial fluid into the intravascular space, and by reduction of glomerular filtration. T h e fraction of lead absorbed is enhanced by nutritional deficiency. he porphyrias are a group of diseases in which there is deficiency in one of
the enzymes of heme biosynthesis leading to the overproduction of intermediates of the pathway.' These intermediates are excreted in excessive amounts in urine, feces, or both. With the object to be weighed on one pan and weights of equal mass o n the other pan, the pointer comes to rest at an equilibrium or balance point between the extremes of
the path of excursion. The jejunum and ileum make up the remainder of the small intestine. While other viruses, such as the mononucleosis (Epstein-Barr) virus and cytomegalovirus, also cause hepatitis, the liver is not their primary target. Ambient air contains much less COz than does plasma and gaseous dissolved COz. Therefore, COi will escape
from the specimen into the air, with a consequent decrease in C02value of up to 6 mmol/L after 1 hour of standing. Porphyria Summarize the biosynthetic pathway of heme and state the physiological functions of heme. Little, if any, is cleared by other tissue. Tbis antibody response may be useful in this subset of patients for monitoring for relapse. It
may be necessary as part of this exercise to review some of the patient's notes to ensure that incorrect results have not been reported and inappropriate clinical actions taken. Anal Biachern 1965;10:358,61. A random sample is one in which each member of the sample can be considered to be a random selection from the population of interest.
Activity and Half-life T h e rate of decay of a radioactive source is called its activity and is simply the rate at which radioactive parent atoms decay to more stable daughter atoms. Reinforcement of radiation occurs in some directions, and destructive interference occurs in others. Gastrinomas may also occur in the stomach, duodenum, spleen, and
regional lymph nodes. Tissue Specificity The five enzymes that are commonly measured and used in the diagnosis of liver disease include (1) aspartate aminotransferase (AST; EC 2.6.1.1); (2) alanine aminotransferase (ALT; EC 2.6.1.2); (3) alkaline phosphatase (ALP; 3.1.3.1); and (4) yglutamyl transferase (GGT; EC 2.3.2.2), which are commonly used
to detect liver injury; and (5) lactate dehydrogenase (LD; EC 1.1.1.27) is occasionally used. Elastase-1: A serine protease from pancreas. A parameter very useful in describing this dispersion of a population of N values is the population variance (r2 (sigma squared): The population standard deviation 0,the positive square root of the population
variance, is a parameter frequently used to describe the population dispersion in the same units (e.g., mg/dL) as the population values. Difference (Bland-Altman) Plot With Specified Limits In many situations where a field method is being considered for implementation, it may be desired primarily to verify whether the differences in relation to the
existing method are located within given specified limits rather than estimating the distribution of differences. Spinal fluid is normally obtained from the lumbar region, although a physician may occasionally request analysis of fluid obtained during surgery from the cervical region or from a cistern or ventricle of the brain. However, the method
gradually is being replaced by immunofixation electrophoresis, particularly in the study of protein antigens and their split products and the evaluation of myeloma. Array (microarray, D N A chip, gene chip): In nucleic acid studies, glass or plastic slides or beads to which DNA probes have been attached for the purpose of studying DNA or RNA in a
sample; in other types of arrays, DNA probes are replaced by antibodies or antigens. Timing of Reactions The time allowed for a reaction to occur depends on a variety of factors. Interpretation errors are caused by (1) inadequate technical knowledge, (2) failure to repeat borderline and positive results, (3) failure to repeat negative test results when
they are inconsistent with the clinical setting, and (4) failure to repeat testing in patients diagnosed with CF who do not follow the expected clinical course. Because of the decreased likelihood of breakage and hence exposure to infectious materials, many institutions have converted from glass tubes to plastic tubes. Accreditation and ooinr-of-caie
trstine. The fructose polymer inulin (molecular mass approximately 5 kDa) satisfies the criteria as an ideal marker of GFR. or the accumulation of high concentrations of amino acids, supplementation with vitamins specific for each disorder, carnitine supplements, and sometimes fasting avoidance. The composition of reagents and reference materials,
the quantities provided, and their storage requirements (e.g., space, temperature, light, and humidity restrictions) applicable both before and after opening the original containers 4. See also specgc enzyme abbreviations of, 141t activation of, 149 as analytical reagents, 152-153 as catalysts, 144-146 concentration of, 145 concepts of, 317-318 INDEX
Enzyme(s) (Continued) definition of, 140 equilibrium methods, 153 erythrocyte, 142 immobilized, 140, 153 isoenzymes. Determination of the value of testing (outcomes) for people who are tested 3. Creatinine and certain low molecular weight proteins such as cystatin C have been used as endogenous markers of GFR. With proper operation of a
centrifuge, few tubes break. Vitamins and Trace Elements, 476 Alan Shenkin, Ph.D., F.R.C.P., F.R.C.Path., and Malcolm Baines, F.R.S.C., F.R.C.Path. This effect is, however, biphasic. When the dimensions of the are much smaller than the wavelength of the incident light, eac.h particle is subjected to the sane electrical field strength at the same time.
Equation 15 shows that a decrease in the activity coefficient occurs with an increase in ionic strength. The sixth edition of Tietr Fundamentals of Clinical Chemistry responds to these needs by providing a comprehensive, stimulating textbook filled with revised and updated information. Thus it is not affected by the electrolyte exclusion effects, as
other nondirect measurements of HCO; may be. The two forms, Ox and Red, represent a redox couple (conjugate redox pair). Lead is also found in soil near abandoned industrial sites where lead may have been used. For example, the plasma albumin concentration is decreased in chronic liver disease. Other strategies to lower the analytical detection
limits of immuneassays include the use of streptavidinthyroglobulin conjugates and macromolecular tomplexes of multiple-labeled thyroglobulin and streptavidin-thyruglubulin. In 2005 the FDA approved a new test, AFP-L3%, for detection of HCC based on the ability of AFP to bind the lectin Lens culinaris agglutinin (LCA). Also lmown in Europe as
Basedow disease. The segments may preferably be divided in relation to important decision concentrations (e:g., in relation to reference interval limits or treatment decision concentrations or both). Creatinine is produced endogenously and released into body fluids at a constant rate and its plasma concentration is maintained within narrow limits
predominantly by glomerular filtration. In women, serum calcium increases with increasing body weight. In obese men, the serum testosterone concentration is reduced. Bioanalysis in microfluidic devices. Globular Protein: A protein with a compact morphology that is soluble in water or salt solutions. Boyd IC, Hawker CD. Other motivations include
the massive amount of new technology, the poor quality of narrative reviews, and the necessity to provide an accurate digest for practicing clinicians. The latter have to he linked to a variety of information systems via the observation reporting interface or electronic data interface, for transmission of ordering information and patient results. The
common acquired causes of hperamrnonemia are advanced liver disease and renal failure. The blood erythrocyte count is increased in smokers. 909 910 INDEX Adrenal cortex disorders congenital adrenal hyperplasia, 760761, 793 Cushing syndrome. McMillin -- Clinical toxicology / Loralie Langman, Laura K. Hawker, Ph.D., M.B.A., F.A.C.B. Adjunct
Associate Professor of Pathology University of Utah School of Medicine, Scientific Director, Automation and Special Projects ARUP Laboratories Salt Lake City, Utah Automation in the Clinical Laboratory Trefor Higgins, F.C.A.C.B. Associate Clinical Professor Faculty of Medicine University of Alberta, Director of Clinical Chemistry Dynacare Kasper
Medical Laboratories Edmonton, Alberta, Canada Hemoglobin, Iron, and Bilirubin Peter G. Fortunately the drawbacks of silo budgeting are being recognized, and a broader view of health economics seems to be developing in some healthcare settings. Once the laboratory's work flow has been mapped and its requirements have been identified,
alternative solutions are then considered. A new oxycodone-specific immunoassay is available for the initial detection of oxycodone at cutoff concentration of 100 ng/mL. Robotic lnboratoq automation. Anal Chem 1990;62:1149A-57A. Such information may specify that linearity of a reaction has been exceeded, a reaction is nonlinear, substrate
exhaustion has occurred, absorbance of a reagent is too high or too low, or baseline drift is excessive. See Valproic acid Depakote. A turbidimeter is used to measure the intensity of light scattering. Women who experience cholestasis while taking oral contraceptives will usually develop cholestasis of pregnancy. Thus a concentration of Nat
determined by flame photometry or indirect ISE to be 145 mmol/L is the concentration in the total plasma volume, not in the plasma water volume. Many of the significant changes that have been made are the results of her recommendations. Hydrogen ion secretion is inhibited until new ATPase is synthesized-a process that requires at least 24 hours.
fluorometer is the elimination of background light scattering as a result of Rayleigh and Raman signals and short-lived fluorescence background. Bias can result from systematic flaws in study design, measurement, data collection, or the analysis or interpretation of results. It should be able to (1) calculate the number of aliquots and the proper
volume for each depending or, the tests requested, (2) route the specimens to analyzers, (3) recap the specimens, and (4) retain the specimens for automatic recall. Ectopic Pregnancy: An embryo deveioping in thefallopian tube or abdomen or other site outside the uterus. This device dispenses programmed volumes from 0.5 pL to 1000 pL in serial
dilutions from 4 to 16 channels employing an autoloaded system with barcodes for positive identification. In addition, single-use cartridge technology is being developed that will have the capability to offer full white cell differentiation. Clin Biochem 2000;33:311-13. Figure 24-2 illustrates the effect of plasma pH on the O2dissociation curve (the Bohr
effect). State the uses of the following tests: Serum gastrin Fecal elastase Urea breath test igA antibodies against tissue transgiutaminase RDS AND DE Acute Pancreatitis: An acute episode of enzymatic destruction of the pancreatic substance due to the escape of active pancreatic enzymes into the pancreatic tissue. Acute exposure is rare, usually
caused by an industrial accident or explosion, and typically results in chemical pneumonitis. Students will find studylreview questions with each chapter to assist them in preparing for didactic or applied practice examinations and to promote selfmotivated study. Although the reabsorption of Nai in the loop of Henle is complex and incompletely
understood, at least one mecha- 635 Figure 34-4 Countercurrent multiplication mechanism: schematic representation of the principal processes of transport in the ncphmn. Unlike fluorescence emission, the wavelength of the scattered light is the same as that of the incident light. Assessment of a transcutaneous device in the evaluation of neonatal
hyperbilirubinemia in a primarily Hispanic population. Computers enable communication interactions between the analyzer and operator. Tumor Markers Other Ovarian Cancer A number of other potential ovarian cancer biomarkers have been discovered by using microarray technologies and other methods. Q is quenching of the excited singlet or
triplet state. Although tests in the clinical chemistry laboratory are not usually affected by lack of sterile collection procedures, the patient's genitalia should be cleaned before each voiding to minimize the transfer of surface bacteria to the urine. Meyerhoff -- Electrophoresis / Lindsay A.L. Bazydlo and James P. When a truly better therapy becomes
available, the test may prove to be valuable, so it is important to not discount the test's potential based on a study with a new therapy that offers no advantage over the old therapy. These may then be used to characterize other materials. o o A H . The principles provide the logic on which all of the elements of practice are founded. Haverstick, Ph.D.
Associate Professor of Pathology University of Virginia Charlottesville, Virginia Specimen Collection and Other Preanalytical Va&ks Charles D. If latex gloves are to be used, they should be powder-free, low.allergen latex. Remaley, M.D., Ph.D. Basic Lipids, 403 Lipoproteins, 411 Apolipoproteins, 413 Metabolism of Lipoproteins, 413 Clinical
Significance, 415 Analysis of Lipids, Lipoproteins, and Apolipoproteins, 422 Other Cardiac Risk Factors, 427 24. Otherwise the detection of low concentrations of hydromo~phonewith high concentrations of prescribed morphine (see Figure 31-24) or of hydromorphone and dihydrocodeine in addition to prescribed hydrocodone (see Figure 31-25) may
be falsely interpreted as substitution. Lipoprotein particles consist of a spherical hydrophobic core of trigiycerides or cholesterol esters surrounded by a monolayer of phospholipids, cholesterol, and apolipoproteins. Isoform: An enzyme molecule that has been posttranslationally modified. ~ . Holoenzyme: The functional (i.e., catalytically active)
compound formed by the combination of an apoenzyme and its appropriate coenzyme. The rate of urea excretion in urine is lower than in healthy individuals. Thus PCPrelated deaths most often are secondary to these adverse behavioral drug effects. Serum cholesterol, phosphate, uric acid, and ammonia concentrations are also increased. For
example, '151 decays exclusively by electron capture to tellurium-125. Therefore blood from patients breathing room air that is exposed to atmospheric air gains 02." In contrast, blood with PO2 exceeding 150 mm Hg, as will occur in patients undergoing 0, therapy, loses 0, on exposure to air. It is sometimes used illicitly by humans in cases of drug
abuse, leading to serious psychological disturbances. List and descnbe the symptoms of the seven porphyrias and state the major elevated intermediates involved in each. -.... H 2 0 ) ,at a concentration of approximately 1 to 2 g/L of blood, is the most widely used oxalate. By using such probes, the limits of detection are 10 to 100 times lower than
those values obtained through direct immunoprecipitation and staining of proteins. OSHA has since updated their requirements for the exposure control plan to provide new examples of engineering controls and to place significantly greater responsibilities on employers to minimize and manage employee occupational exposure to bloodborne
pathogen^.'^ The CAP and othcr groups require that an accredited laboratory must have a documented tuber" that the workplace setting of a clinical laboratory exposes PTER 2 35 employees to the occupational risk of having various musculoskeletal disorders. Tech. Biosensor: A special type of sensor in which a biological/ biochemical component,
capable of interacting with the analyte and producing a signal proportional to the analyte concentration, is immobilized at, or in proximity to, the electrode surface. This detector measures radioactivity by recording scintillations occuning within a transparent vial that contains the unknown sample and liquid scintillator. Allostery: A phenomenon
whereby the conformation of an enzyme or other protein is altered by combination-at a site other than the substrate-binding site-with a small molecule, referred to as a n effector, which results in either increased or decreased activity by the enzyme. Vignali DA. POCT devices are classified as in vitro, in vivo, ex vivo, or minimally invasive. Addition of
fluoride or specific S-adenosylhomocysteine hydrolase inhibitors will prevent this problem. Garbcr CC, Wrsteard 10,Weisberg HF. Reference Intervals Reference intervals for C I in serum or plasma vary from 98 to 107 mmol/L to 100 to 108 mmol/L. The label on the smaller container must be placed on the container itself, not the lid or cap. Thus, as
the fluorophore becomes more concentrated, the absorbance of the excitation intensity increases, and the loss of the excitation light as it travels through the cuvet increases. Conductance is considered the inverse of resistance and may be expressed in units of ohm-' (siemens). Photodiode Array: A two-dimensional matrix of lightsensitive
semiconductors that is used to record the complete absorption spectrum in milliseconds. Establishment and Use of Reference Values, 229 Helge Erik Solberg, M.D., Ph.D. Establishment and Use of Reference Values, 229 Use of Reference Values, 235 15. Lower part: The distance from zero to the mean of the target value deviations from the tme values
represents the mean bias of the method. In overdose, methadone causes (1) CNS and respiratory depression, (2) miosis, (3) bradycardia, (4) hypotension, (5) circulatory collapse, (6) hypothermia, (7) coma, (8) seizures, and (9) pulmonary edema (although less frequently than morphine). For disposal, a rule of thumb is that a decay time of seven halflives reduces the activity to less than 1% of its original value (2.' = 11128 = 0.78%), and that after 10 half-lives, to less than 0.1%. Parathyroid Hormone-Related Protein (PTHrP): A protein that mimics many actions of PTH, but is a product of a different gene which is expressed in many normal tissues and overexpressed by tumors in most cases of

humoral hvpercalcemia of .. If the Type I1 error level P is set to 5%, 95% of the measurements should exceed LOB (see Figure 13-8, B). See Isoenzymes kinetics of, 144-149 liver diseases detected using, 694 mass concentration, 152 metabolites of, 152-153 multiple forms of, 142, 144 nomenclature associated with, 141 nucleic acid, 273 optimization
of, 151-152 pancreatic digestive, 698 pH, 147 plasma clearance of, 684 in progressive muscular dystrophy patients, 143 as proteins, 141-144 quality assurance of, 152 standardization of, 152 structure of, 141-142 temperature effects,147-148 triglyceride levels measured using, 423 as tumor markers, 342, 344-348 units for expressing activity of,
150151 urea cycle, 366, 367f variants of, 142 Enzyme induction, 539 Enzyme-based biosensors with amperometric detection, 97-98, 98f commercialization of, 97 conductometric biosensors and, 9899 electron acceptors, 98, 98f interferences, 98 operating principles of, 97, 971 with optical detection, 99-100 oxygen limitations, 97-98 Enzyme-catalyzed
reactions description of, 144 inhibitors antibodies, 149 definition of, 140, 144 description of, 148 irreversible, 149 reversible, 148-149 rates, measurement of, 149-150 substrates description of, 145-146 measurement of, 151 Enzyme-linked imrnunosorbent assay definition of, 155 description of, 153 microtiter plates for, 186 principles of, 166, 166f
Enzyme-multiple immunoassay technique, 155, 166 A - A Ephedrine, 578f 579 Epidermal growth factor receptor, 358 Epigenetics, 264, 271 Epinephrine adrenal gland secretion of, 464 characteristics of, 453t chemical structure of, 461f definition of, 460 glycogenolysis promoted by, 379 smoking,effects on, 55 Epoetin, 64813 Ergonomics definition of,
19 plan for, 36 Error analytical, 257-258 control rule violations and, 258 potential types of, 252t random causes of, 257 definition of, 201 description of, 220 proportional, 220 Error detection, 249, 256 Erythroblastosis fetalis, 809 Erythrocyte, 95 Ervthrocvte count. Substantially larger antigenic exposures may result from fetomatemal hemorrhage
caused by (1) spontaneous or induced abortion, (2) ectopic pregnancy, or (3) delivery of an infant. Consequently a number of factors must be considered (Box 12-4). LineweaverYBurk Plot: A plot of the reciprocal of velocity of an enzymecatalyzed reaction (ordinate; y-axis) versus the reciprocal of substrate concentration (abscissa; x-axis). Intron: The
non-coding region of a gene that will not be translated into protein as it is spliced out during mRNA processing. Atomic absotprin specrroscopy: The present and iuture. Infusions of glucose solutions usually result in a reduction of both the plasma phosphate and potassium concentrations because these compounds are taken up by the erythrocytes. An
alternating potential is applied between two electrodes in a cell of defined dimensions. Lamb -- Physiology and disorders of water, electrolyte, and acid-base metabolism / Emily I. The complex is then visualized as a purple band by the gold particles attached to one of the antibodies. Ion-Selective Electrodes (ISE): A type of special-purpose,
potentiometric electrode consisting of a membrane selectively permeable to a single ionic species. When convulsions occur, they are often caused by hyponatremia. ~...~ . The recognition of this triad has led to the definition of an appmp'ate test request as one in which there is a clear clinical question for which the result will provide an answer,
enabling the clinician to make a decision and initiate some form of action leading to a health benefit for the patient. Additionally, it is proposed that a vendor of an analytical test system should have made a comparison study based on at least 100 samples measured in duplicate by each method. Hereditary hemochomatosisa new look at an old disease.
In some instances, an extension cord may have to be used temporarily. If it is for spectrophotometric analysis, the specimen should be transferred to a brown tube or bottle to prevent photodegradation of bilitubin. Such an open approach should be supported with audit and performance review meetings where problems are aired and developments
discussed. , whenomenon resultine" from the The direct relationship of light scattering to the concentration of the particles and to the molecular weight of the particles is derived from equation (11)showing that and turbidimetry are analytical techniques used to measure scattered light. Glucose-dependent Insulinotropic Peptide (GIP, Gastric
Inhibitory Polypeptide): A peptide hormone (42 amino acids) that stimulates insulin release and inhibits the release of gastric acid and pepsin. The parietal cell is transfotmed morphologically when acid secretion is stimulated. Alternative approaches now being incorporated into analyzers include reflectance photometers, fluorometers, and
luminometers. A false-negative result is thought to be caused by HAMA reacting with one of the assay reagents (immobilized antibody or the conjugate) and preventing formation of the sandwich with specific analyte. Lead expresses its toxicity by severalmechanisms (Figures 32-4 and 32-5). Complete adaptation to a high altitude takes many weeks,
whereas adjustment to lower altitudes takes less time. A presentation of the precision as a function of analyte concentration is the precision profile, which is usually plotted in terms of the SD or the CV as a function of analyte concentration (Figure 13-7, A-C). Examples of such standards available from the NIST and IRMM are listed in Table 2-6 and
Table 2-7. The sensitivity and specificity of protein concentrations for diagnosis of liver disease are far from ideal. T h e NIST recognizes five classes of analytical weights. Hyperuricemia: An increased concentration of uric acid or urates in the blood; it is a prerequisite for the development of gout and may lead to renal disease. List the five
components of a systematic review of a diagnostic test. Total Testing Process: A broad definition of the laboratory testing process that includes the preanalytical, analytical, and postanalytical steps. Inpractice, "Cr-EDTAispreferred tog9"Tc-DTPA and '"I-iothalamate since its clearance is considered to be closest to that of inulin. (CourtesyCornpurer
Transceiver Systems, Inc.) and converts that light into an electrical signal that then is digitized. Eye washers or face washers should be available in every chemistry are available. Fasting and Starvation As a consequence of fasting for more than 24 hours or starvation, the body attempts to conserve protein at the expense of other sources of energy,
such as fat. Molar Absorptivity (E): The absorbance of a one molar solution of a given compound at a given wavelength and with a 1-cm pathlength under prescribed conditions of solvent, temperature, pH, etc; expressed in units of L/(mol x cm). In the past, this type of error usually arose in relation to manual transfer of results. All bottles containing
reagents must be properly labeled. The protein is normally expressed on cells that have a long life span (e.g., neurons) and on the proliferative cells in rapidly renewing cell lineages, such as basal epithelial cells. This would allow the values to be expressed in nanomoles per liter. Consequently ALA accumulates and excess amounts are excreted in
urine. (Courtesy Beckman Coulter Inc; www.beckmancoulter.com.) Automation in the Clinical Laboratory analyte, mathematical algorithms commonly are used to linearize the relation of reflectance to concentration." Fluorometry Fluorescence is the emission of electromagnetic radiation by a species that has absorbed exciting radiation from an
outside source. Figure 24-2 Oxygen dissociation curves for human blood with different plasma pH, but constant PCOi of 40 mm Hg, a 2,3diphosphoglycerol concentration in erythrocytes of 5.0 mmol/L, and temperature at 37'C. Porter, Ph.D. Agents That Cause Cellular Hypoxia, 563 Alcohols, 565 Analgesics (Nonprescription), 569 Anticholinergic
Drugs, 572 Drugs of Abuse, 574 Ethylene Glycol, 599 Iron, 600 Organophosphate and Carbamate Insecticides, 601 Toxic Metals, 603 Thomas P. This resulted in a uniform representation of chemical structures and facilitated the integration of figures with the text while reducing errors. Laboratory related measures of patient outcomes: an
introduction. Consequently, this approach is not widely used. Since 1970 the Occupational Safety and Health Administration (OSHA) and the Centers for Disease Control and Prevention (CDC) have published numerous safety standards that apply to clinical laboratories. Desiccator: A container, filled with a desiccant, used to store substances in a
water-free environment. 676 PART V Pathophysiology Portal Hypertension: Any increase in the portal vein (in the liver) pressure due to anatomical or functional obstruction (for example, alcoholic cirrhosis) to blood flow in the portal venous system. Angiography: Visualization of the coronary arteries, usually using
radiographicequipmerltfollowinginjection of a radiographically opaque dye. In addition the acute porphyrias, VP and HCP, may have identical skin lesions. Serum cholinesterase activity is reduced, whereas alkaline phosphatase activity in serum triples, mainly because of an increase in very heat-stable alkaline phosphatase of placental origin. Little
advice has been available on how to prepare such guidelines, but a start in this direction has appeared recently.'9 u hat Is a Clinical ractice Guideline? or nutrients containing glycerol, (4) contamination of blood (10) - -~ 424 ART IV Analytes Instead, HDL cholesterol is selectively measured by effectively masking the cholesterol from the non-HDL
fractions so that they do not react with the enzymes used to measure cholesterol on HDL, This is achieved by a variety of methods, depending on the type of assay. uality Issues With Creatinine Methods As discussed above, different methods for assaying plasma creatinine have varying degrees of accuracy and imprecision. When one is providing a
saliva specimen, the individual is asked to rinse out his or her mouth with water and then chew a n inert material, such as a piece of rubber or paraffin wax from 30 seconds to several minutes. A constant current is applied between a silver wire (anode) and a platinum wire (cathode). Viral hepatitis occurs with the same frequency in pregnancy as
would be expected in a comparable age group. Additional reflectance properties have been achieved through the inclusion of substances such as titanium oxide, barium sulfate, and zinc oxide. Sweat Drugs may be excreted in sweat and, as for hair, the parent drug is generally present in a greater amount than metabolites. Schema M. Since most of
the ions have one positive charge, their mass to charge ratio corresponds to the mass of the molecules ionized in this process. Plasma potassium concentration may decrease by as much as 10% as potassium is taken up by the cells. Thereafter all urine must be collected until the end of the scheduled time. Once absorbed, PCP is extensively
metabolized by the liver (-90% of a dose); only 10% to 15% is excreted unchanged in the urine. T h e vast majority of cases of portal hypertension represent sinusoidal h y pertension, most commonly caused by cirrhosis. Because of their physiological and clinical interrelationship, this chapter discusses determination of electrolytes, osmolality, acidbase status, and blood oxygenation. Reference intervals for fasting Hcy concentrations have been reported to be 13 to 18 pmol/L for serum and 10 to 15 pmol/L for plasma. The differences in their polarities because of the number of hydroxyl groups have been used to separate vitamin D and its metabolites. This technique is also commonly used when
the sample is to be applied directly to a testing device in a point-of-care testing situation or to filter paper. Ultrafiltration is a technique for removing dissolved particles using an extremely fine filter. The minimum I eninformation on a label should include a patient's name, 'd eparation and Plasma or serum should be separated from cells as soon as
possible and optimally within 2 hours. Non-Pregnancy-Related Liver Disease in Pregnancy Pregnancy does not preclude the acquisition or aggravation of non-pregnancy-related liver disease. Cellular necrosis occurs as the result of an injurious environment and has been referred to as "murder."Toxic injury from compounds such as carbon
tetrachloride, aspirin, and acetaminophen9 occurs for the most part by necrosis. The federal shipping and packaging guidelines divide potentially infectious specimens or substances into four risk groups that vary from low to high risk. State the Henderson-Hasseibaich equation. T h e internal Q C program is a relatively short-term view and typically
compares the current pevformance with that of the last time the analysis was made. 64 PART II Analytical Techniques and Instrumentation Luminescence: Luminescence is the emission of light or radiant energy when an electron returns from an excited or higher energy level to a lower energy level. Excess (unbound) antibody then is washed away,
and enzyme substrate is added. The plasma clearance of CA 72-4 was studied by measuring serial CA 72-4 values in patients with primary carcinoma of breast and with gastric, colorectal, and ovarian cancer. Storage and ret~evalsystem. Affected patients can have brain atrophy and macrocephaly (often head circumference increases dramatically
following birth) and with acute dystonia secondary to striatal (a component of the motor system in the brain) degeneration (in most cases triggered by an infection with fever) between 6 and 18 months of age. Park -- Electrochemistry and chemical sensors / Paul D'Orazio and Mark E. The initial increase is likely due to the 3% to 6% cytoplasmic
fraction of troponin (CK-MB is 100% cytoplasmic). Of the more survival in 70% of studies. S-IOOA4 is normally expressed in selected immune cells, with faint expression in keratinocytes, melanocytes, and Langerhans' cells. Acids, caustic materials, and strong oxidizing agents should be mixed in the sink. It Automation in the Clinical Laboratory BOX
11-4 I Clinical Laboratory Steps for Work-Flow Mapping Laboratory Automation System 4' 4'4' Process Instrument Laboratory Information System Transpolt Instrument , ! Analytical Figure 11-9 Functional control model of CLSl/NCCLS AUT003-A standard.The solid lines and arrows dcpict logical information flows supported by the standard. All are
interfaced to the laboratory's L1S. When a timed collection is complete, the specimen should be delivered without delay to the clinical laboratory, where the volume should be measured. Elevated concentrations of AFP-L3% (>lo% of total AFP) suggest the presence of HCC. It is a common cause of liver disease in the developed world, but the incidence
of acute alcoholic hepatitis seems to be declining in North America and Europe. BNP concentrations differ among assays. Although a variety of systems are used for sweat testing, several of the methods have documented problems, making them inappropriate for clinical use. In a typical noncompetitive assay, the "capture" antibody is first passively
adsorbed or covalently bound to the surface of a solid phase. This time relationship is shown in Figure 4-10. Reference Material: A material or substance, one or more physical or chemical properties of which are sufficiently well established to he used for the calibration of an apparatus, the verification of a measurement method, or for assigning values
to materials. The interference from hyperlipemia, hemolysis, and bilirubin is generally concentration dependent, and can be quantitated as a function of the concentration of interfering compound. Liquid Scintillation Detector. Thus slight hemolysis (-50 mg Hb/dL) will raise K+ values -3%, marked hemolysis (-200 mg Hb/dL) 12%, and gross hemolysis
(>500 mg Hb/dL) as much as 30%. Before centrifuging tubes, inspect them for cracks. Calcitonin concentrations appear to correlate with such indicators of extent of disease as tumor volume and tumor involvement in local and distant metastases. This in turn may influence the clearance rate and thus the time of contact between the immune cells and
beryllium. A, When the tNe sample concentratian equals LOB,50% of the measurements exceed LOB.B, At a true sample concentration equal to LoD, (100% - 6) (here 95%) of the sample measuremenm exceed LOB. An early "two-slide" approach employed creatinine deaminase, with the ammonia diffusing through a semipermeable and optically
opaque layer to react with bromophenol blue to give an increase in absorbance at 600 nm. List the different available pipettes, based on their use, type, and capability, and describe how to calibrate them. In a patient with a chronic disease, the test result may be used to select the type of intervention and assess the effectiveness of an intervention. In
the case of AST and ALT, there are both mitochondrial and cytosolic isoenzymes in hepatocytes and other cells containing these enzymes. (Note: The symbol M, to denote molarity, is no longer acceptable and has been replaced by mol/L.) A molal solution contains 1 mol of solute in 1 kg of solvent. The major tumor suppressor gene, p53, functions to
repair damaged DNA and can initiate apoptosis (programmed cell death). Guder WG, Ceriotti F, Bonini P. The PCO, of dry air is approximately 0.25 mm Hg, which is less than that of blood (-40 mm Hg). Coulometric-AmperometricTitration The coulometric-amperometric determinations of C I depend on the generation of Ag+from a silver electrode at a
constant rate and on the reaction of Ag+with C I in the sample to form insoluble silver chloride: Agt + C 1 + AgCl After the stoichiometric point is reached, excess Ag+ in the mixture triggers shutdown of the Ag+ generation system. ~ and a unit. A number in the quadrant indicates the degree of the hazard. It is present in a number of cough
medications, often in combination with antihistamines, nasal decongestants, aspirin, and acetaminophen. In chronic intoxication, adverse health effects include (1) cardiac arrhythmias, (2) upper respiratory and ocular irritation, (3) spontaneous abortions, (4) premature births, and (5) dermatitis. The activity of ALAS is rate limiting as long as the
catalytic capacities of other enzymes in the pathway are normal. Kahn, Ph.D., D.A.B.C.C., F.A.C.B. Professor of Pathology, Cell Biolom, - . Dialysis, column chromatography, and filtration have been used for this purpose." Separations in lmmunoassay Systems Automation of immunoassay procedures requires the separation of free and bound fractions
of heterogeneous immunoassays. To minimize problems if backflow should occur and to optimize the quality of specimens-especially to prevent cross contamination with anticoagulants-blood should be collected into tubes in the order outlined in Table 3-2.7This table also provides the recommended number of inversions for each tube type as it is
critical that complete mixing of any additive with the blood collected be accomplished as quickly as possible. Amenorrhea: The absence of menstruation. The concentration of C-reactive protein rises at the same time. This important fact is known as the central limit effect for distributions of errors: if a measurement enor E is the sum of many
independent sources of error, E,, E ~. Anxiety and stress increase the excretion of catecholamines. Hepatocyte: An epithelial cell of liver. If a liquid, it may be distributed on a solid support. For example, pure I4Chas a specific activity of 62 Cilmol or 4400 Ci/lcg. Each time a cell passes through the orifice, the resistance increases; this causes a spike in
the electrical potential difference between the electrodes. One particular laboratory function, pipetting and related pipette design, has received considerable attention. HER-2/neu is normally expressed on the epithelia of numerous organs, including lung, bladder, pancreas, breast, and prostate, and has been found to be elevated in cancer cells. In one
study of non-small cell lung cancer patients, CYFRA 21-1 was shown to independently correlate with decreased survival, nodal status, and tumor stage, confirming its utility as a lung tumor marker. Normally, only minimum amounts of uroporphyrinogen-I are formed. Most nutrients, including vitamins and miner- Gastrointestinal Diseases Brle salts
Absorption synthesized hn llver D~etatyfat (mainly trlglycendes) 699 Malabsorption (Steatorrhea) ,, Liver disease Cholestatic jaundice Emulsificationin stomach Pancreatic disease Drugs - erlistat Hydroiysis by pancreatic lipase Small bowel disease Mwosal lesion e.g.,Celiac disease, tropical sprue Bacterial overgrowth (deconjugationof bile salts)
Parasites e.g., Giardia Intestinal resection Ileal disease - Crohn Abetalipoproteinemia Drugs Formation of mixed micelles reabsorbed Figure 37-3 Sumrnmy af the processes involved in fat absorption and malabsoqxion. The complex captures unreacted selenium-labeled anti-a-CG to form a minus sign visible in the viewing window. Age does not affect
the serum creatinine concentration in men, but the concentration increases in women. In addition, these devices are often small enough to be portable, further enhancing the possibility of "bringing tests to the patient.'' Topics to be discussed in this section include (1)instrument requirements, (2) instrument and operator interface design, (3) examples
of POCT devices, and (4) the role of informatics. Decarboxylation commences on ring D and proceeds stepwise through rings A, B, and C with formation of heptacarboxylate, hexacarboxylate, and pentacarboxylate intermediates at a single active site. C,, --CH2COOH; Me, -CH3; Vn, -CH=CH, Coenzyme A (&A) and glycine (see Figure 29-2).' The
pathway is present in all nucleated cells and it has been estimated that daily synthesis of heme in humans is 5 to 8 mmollkg body weight. Although this is the least toxic of the halons, NFPA regulations require a warning sign at the entrance to the room and availability of self-contained breathing equipment. Other terms used to describe POCT have
included (1) "bed side," (2) "near patient," (3) "physician's office," (4) "extralaboratory," (5) "decentralized,"(b) "off site," (7) "ancillary," (8) "altemative site" and (9) "unit-use" testing. If a woman has had a mastectomy, arm veins on that side of the body should not be used because the surgery may have caused lymphostasis (stoppage of flow of normal
blood and lymph drainage through that site), affecting the blood composition. Monitoring compliance in methadone maintenance programs with urine drug testing may be complicated by the declining dose over time and the pH-dependent urinary excretion of methadone. Core Laboratorv and Near Patient Testing Loyola University Health System ~ &
o o d , ~llinois Introduction to Principles of Laboratory Analyses and Safety Raymond E. The plasma concentrations of total T3,T,, and thyroid-stimulating hormone (TSH) are considerably reduced, with the thyroxine concentration being most affected. Endres, Ph.D., and Robert K. Klee, and James O. The El12values are indicative of a given species
undergoing an electrochemical reaction under specified conditions; hence, the Eil1 values enable one to distinguish one electroactive species from another in the same sample. As usually available, 14Cis a tracer for compounds in which it represents only a small fraction of the total carbon, most of which is the naturally occurring mixture of stable I2C
and stable "C. However, children are likely to make unexpected Specimen Collection and Other Preanalytical Variables movements, and assistance in holding them still is often desirable. It is unclear whether these findings represent a difference in fetal cocaine metabolism or are the result of placental transfer of these metabolites. Each pyrrole ring
of HMB contains a methylcarboxylate and an ethylcarboxylate substituent, which are in the same orientation. Porphyria can be excluded when no porphyrin fluorescence is detectable on fluorescence emission spectroscopy of plasma. Recently the measurement of serum concentrations of S-lOOP has been investigated for monitoring disease
recurrence. Wear protective clothing, which serves as an effective barrier against potentially infective materials. The precision of the analytical method depends on the stability of the instrument response for a given amount of analyte. Blood Gases: P C 0 2and PO2(the partial pressures of carbon dioxide and oxygen) usually in whole blood. The dotted
line represenrs the diagonal X2 =XI. Such procedures include trace metal, enzyme, and electrolyte measurements, and preparation of all calibrators and solutions of reference materials. In pain management programs, urine dmg testing is often employed to monitor (1) compliance, (2) diversion, or (3) Clinical Toxicology prescribed codeine, but
positive for hydromorphone or hydrocodone, would clearly indicate substitution. CLSI/NCCLS Approved standsd AUT00l-A. A cavity called the amnion forms and enlarges with the accumulation of amniotic fluid. Remove dissolved oxygen from the solution. Control Rules: A decision criterion used to interpret quality control (QC) control data and make
a judgment on the control status (e.g., 13, representing a control rule where a run is judged out of control if a measurement exceeds the mean plus or minus 3 standard deviations). Lactose Intolerance: A condition due to lactase deficiency leading to malabsorption of lactose and causing symptoms Gastrointestinal Diseases of flatulence, abdominal
discomfort, bloating, or diarrhea after drinking milk or foods containing lactose. Often simulates hypothyroidism in euth~roid patients that suffer another illness such as diabetes mellitus or liver cirrhosis. When exposed to light in the 400-nm region, porphyrins display a characteristic orange-red fluorescence in the range of 550 to 650 nm. A rate
nephelometer for measuring specific proteins by immunopiecipitin reactions. Incomplete demographic information b. See also specific vitamin Background fluorescence, 79 Bacterial peritonitis, spontaneous, 682 Bacteriophages, 155, 157 Balance definition of, 19 types of, 32 Bandpass, 63 Bandwidth normal, 69 spectral, 68 Bar coding point-of-care
testing device use of, 190 reagent identification using, 176 specimen identification using, 173174, 174f Barbiturates analysis of, 581-582 characteristics of, 580 definition of, 562 intermediate-acting, 581t long-acting, 581t pharmacological response of, 580 short-acting, 581t toxicity of, 580-581 ultrashort-acting, 581t Barttcr syndrome, 763 Basal acid
output, 703 914 INDEX Basal body temperature during menstrual cycle, 787f ovulation evaluations, 800 Basal metabolic rate, 767 Base. The amplitude of circadian variation of plasma cortisol is reduced b j ~prolonged immobilization, and the urinary excretion of catecholamines may be reduced to one third of the concentration in an active individual.
In addition, some mutations of the CF gene are associated with borderline or normal sweat chloride concentration^."^'^ j - -- - 438 ART IV Analytes Quality Assurance Laboratories that provide high-qualitysweat testing should (1) select appropriate methods, (2) have sufficient testing volumes to ensure familiarity with the test, and (3) limit the testing
personnel to a small number of well-trained individuals. In addition, proteins of closely related or identical electrophoretic mobilities are distinguished better by CRIE because in IF they appear as a single band. The distention caused by food entry into the stomach initiates the gastric phase of digestion. Internal Validity: The degree to which the
results of a study can be trusted; for the sample of people being studied. Only if the true concentration of the sample is higher than the significance limit can one be sure that ameasured value will exceed the limit with a probability higher than 50% (Figure 13-8, B). Typically, it is based on the review of randomly selected cases from a clinical team
with the review undertaken by a n independent clinician. A disadvantage of some of these collection devices is that blood tends to pool in the mouth of the tube and must be flicked down the tube creating a risk of hemolysis. A volumnetric transfer pipette (Figure 2-1, A) is calibrated to deliver accurately a fixed volume of a dilute aqueous solution.
Protein Microarrays Arrays of hundreds or thousands of micrometer-sized dots of antigens or antibodies immobilized om the surface of a glass or plastic chip are emerging as an important tool in genomic studies and in assessing protein-protein interactions? A patient with a n initial hCG of greater than 400,000 IU/L is considered at high risk for
treatment failure. In addition, ferricyanide-O'Leary method-has been added that oxidizes bilirubin to biliverdin, hence reducing its interference. Laboratorians must understand the influences of both controllahle and uncontrollable variables on the composition of body fluids to he able to interpret test results. Higher values are infrequently seen in
older, nonpregnant women and are thought to be caused by CG secreted by the pituitary." Concentrations in approximately half of pregnant women reach 25 IUIL on the first day of their missed period. The biocornponent interaction with the analyte is either a biochemical reaction (e.g., enzymes) or a binding process (e.g., antibodies) that is sensed
by the electrochemical transducer. Dissociation interferences affect the degree of dissociation of the analyte. Physiology and Disorders of Water, Electrolyte, and Acid-Base Metabolism, 655 J. The upper cardiac zone, which includes the fundus, contains mucus-secreting surface epithelial cells and several types of endocrine secreting The large
intestine is approximately 1.5 m long and includes the cecum, appendix, colon, rectum, and anal canal. A liver biopsy is often needed to make a more specific diagnosis, as well as to determine extent of damage. In amperometry (see below), a fixed voltage is applied, and the resulting current is monitored. CCK is rapidly cleared from endocrine system
and gut peptides, and of the importance of plasma (half-life > vitamin D. Under the Superfund program, abandoned, accidentally spilled, or illegally dumped hazardous wastes that pose a current or future threat to human health or the environment are cleaned up. A radioactive label, such as "'I, has low specific activity (7.5 million labels necessary for
detection of 1 disintegrationlsecond),compared with enzyme labels and chemiluminescent and fluorescent labels. Heme supply is maintained at normal or near normal amounts by upregulation of ALAS with a consequent increase in the substrate concentration of the defective enzyme. Vitamins, 476 Trace Elements, 496 28. A number of different
mutations of p53 have been found in human cancers. With this technology, a flow cytometer is combined with microspheres that are used as the solid support for conventional immunoassay, affinity assay, or DNA hybridization assay.'+The resultant system is very flexible and has led to the development of multiplexed assays that simultaneously
measure many different analytes in a small sample volume. Harris EK. In this latter situation, it may be necessary to create specific arrangements for individuals to undertake tests on Q C material. The sensors have been incorporated with reagents and calibrators into a single cartridge or pack, which is placed in the body of a small- to mediumsized,portable critical care analyzer. Urinary catecholamine excretion increases at midcycle and remains high throughout the luted phase. Then the E,,l is scanned more positive, and the reduced metals deposited in and/or on the surface of the working electrode are reoxidized, giving a large anodic current peak proportional to the concentration of
metal ions in the original sample. Beer's Law: A mathematical equation that stipulates that the absorbance of monochromatic light by a solution is proportional to the absorptivity (a), the length of the light-path (b), and the concentration (c) A = abc presence of an enzyme (luciferases); exists in bacteria, fungi, protozoa, and species belonging to 40
different orders of animals. Powsner and John C. A,The SD is constant so that the CV varies inversely with the analyte concentration. Never perform mouth pipetting and never blow out pipettes that contain potentially infectious material. Process control and on-line optimization. Liver Disease There are a number of liver disorders unique to
pregnancy. See Adrenal insufficiency Additives, 42, 44, 45t Adenohypophysis description of, 450, 735-736, 736t hormones produced by, 737-745 Adenomatous oolwosis coli. < . Urobilinogen: A colorless compound formed in the intestines by the reduction of bilirubin. , trauma of birth, and (3) ., changes related to the infant's adaptation to an
independent existence. Techniques such as flame photometry and other photometric methods requiring sample dilution are affected by the presence of protein and lipids. More work is necessary to determine the exact role of DCC in both colon cancer and other gastric cancers. Lipotropin (LPH): A 91-amino acid polypeptide hormone synthesized by
the anterior pituitary that exerts a mild peripheral lipolytic action and promotes darkening of the skin by the stimulation of melanocytes. Note: although the Occupational Safety and Health Administration (OSHA) does not list sweat as potentially infectious, laboratory personnel should practice the same universal precautions they would use with any
other body fluid. Specimens Chloride is most often measured in (1) serum or (2) plasma, (3) urine, and (4) sweat. the antibody populations determines K, and the magnitude of kl in comparison to kl determines the ultimate limit of detection attainable with a given antibody population. Selection and Analytical Evaluation of Methods-With Statistical
Techniques 211 CH the reference interval, which is determined by the combined within- and between-subject biological variation in addition to the analytical variation. Urine collection for Naf, Kt, or Cl- assay should be made without addition of preservatives. Tumor Markers, 337 Daniel W. Increased tHcy combined with low vitamin B concentrations
should be handled as a potential vitamin Physiologically, Hcy exists in (1) reduced, (2) oxidized, and (3) protein-bound forms. Protein miaoarrays. A reference standard can be any method for obtaining additional information on a patient's health status. T h e concentration of a particular apolipoprotein usually determines the method. Discuss the
usefulness of clinical practice guidelines and clinical audits. Dispose of all sharps appropriately. Remove cellular elements from blood to provide cell-free plasma or serum for analysis (see Chapter 3). A careful diet history is warranted. Practical aspects related to storage and treatment of samples (container, etc.) and possible artifacts induced by
storage (e.g., freezing of samples), and addition of anticoagulants PTEW 13 215 should be considered. It should be noted that the sizes of some of the single-use, cartridge-based systems are comparable with certain of the bench top systems. The physiological jaundice of the newborn rarely produces serum bilirubin values greater than 5 mg/dL (85
pmol/L). A sterile Dacron or rayon swab with a plastic shaft is preferred because calcium alginate swabs or swabs with wooden sticks may contain substances that inhibit PCR-based testing. The first blood drop to appear should be wiped away, and subsequent free-forming drops taken up in a capillary collection tube containing lyophilized heparin.
Appearance of nonmalignant monoclonal immunoglobulins increases with age, reaching 5% in patients older than 75 years. B, Courtesy VistaLab Technologies, Inc. chapter and only some highlights will be discussed. Diabetogenes: Genes that contribute to the development of diabetes; fewer than 5% of individuals with type 2 diabetes have an
identified genetic defect. Only SCC antigen (SCCA) is available in the United States. Protoporphyrin: A porphyrin with four methyl, two vinyl, and two propionic acid side chains attached to the tetrapynole backbone; the protoporphyrin-IX-iron complex, heme, is the prosthetic group of hemoglobin, cytochromes, and other hemoproteins. Ingestion of
either of these sources produces (1) severe gastrointestinal upset with severe irritation of the epithelial layer of the gastrointestinal tract, (2) hemolytic anemia, (3) centrilobular hepatitis with jaundice, and (4) renal damage. In the United States, the important Joint Commission on Accreditation of Healthcare Organizations (JCAHO) defines quality as
increasedprobabilityof desired outcomes and decreased probability of undesired outcomes. Approved Guideline. Ic = intensity IR of incident light; Is = intensity of transmitted light for compound in solution; In= intensity of transmitted light through reference cell. 6 mean, 213-214 random, 213-214 spectrum, 6 verification, 6 Bicarbonate acid-base
balance, 664 alterations of, 662 analytical goals for, 212t description of, 438 filtered, reclamation of, 668 metabolic acidosis treated with, 667 pH, 664f reabsorption of, 635 s~ecimensof, 438 Bile, 675 Bile acids, 405, 406f Bile salt malabso~ption,705 Biliary atresia, 523-524 Biliary cirrhosis, 675 Bilirubin amniotic fluid, 821-822 analytical methods and
goals for, 212t, 524-525 background fluorescence caused by, 79 biochemistry of, 520-521 chemistry of, 520 conjugated, 57, 509, 523 definition of, 520, 678 direct, 509; 524-525 direct spectrophotometry measurements of, 525 disorders involving, 685 enzymatic methods for measuring, -57.5 -. ~~ ~... In addition, because the reactions often do not
proceed to completion, it is necessary to time the period between placing the sample o n the pad and comparing the resulting color to a color chart. In Caucasians, patients with Lp(a) values above the 80th percentile are considered at an increased risk for coronary T IV 426 Analytes atherosclerosis; however, because Lp(a) values will vary among
ethnic groups, reference values should be population based. The measurement of this decrease in intensity is called turhidimetry. Four days after the change from a normal diet to a highprotein diet, a doubling of the plasma urea concentration occurs with an increase in its urinary excretion. Highly sensitive immunoassay of free prostate-specific
antigen in serum using europium(Ill) nanoparticle label technology. Atlanta, GA: Centers for Disease Conrrol, Iuly, 1997. , I ... See Somatostatin Growth hormone-releasing hormone, 452t Guanosine triphosphate, 455 Guthrie test, 293-294, 825, 832 Gynecomastia, 780, 786 H Hair analysis arsenic poisoning detected by, 607608 --- drug abuse detected
using, 599 specimens, 51 Halcion. The intestinal phase begins when the 892 Glossary --- partly digested food enters the duodenum from the stomach. They are hydrolyzed by lipase (aided by colipase) to individual fatty acids, monoacylglycerols (m~nogl~cerides), and glycerol and then are absorbed in the remainder of the small intestine. This is often
carried out for immunoassays, in which case it is investigated to find out whether the measured concentration declines as expected according to the dilution factor. 361 ,. Epinephrine (Adrenaline): A catecholamine hormone secreted by the adrenal medulla. Changes in these analytes reflect hepatobiliary disease. Red and infrared light is then directed
through the tissue and absorbance of the transmitted light measured. Because arsenic has a high affinity for keratin, which has high cysteine content, the arsenic concentration in hair or nails is higher than in other tissue. Clinical chemistry is a key component of the clinical laboratory, and advances in diagnostic philosophy, technique, practice
standards, and interpretation in this field are the most multifaceted and complex of those in all laboratory divisions. Proper alignment of cuvets with the light path(s) is important in both automated and manual analyzers. Carnitine and the carnitine cycle are required to transfer long-chain fatty acids into mitochondria for subsequent beta-oxidation
(see Figure 23-8). Point-of-Care Testing (POCT): A mode of testing in which the analysis is performed at the site where healthcare is provided; also known as bedside, near-patient, decentralized,and of-site testing. Bench top devices are also available to perform complete blood counts (CBCs) using analytical principles similar to Point-of-Care Testing
those used in laboratory-based devices. Additionally, the effect of hormones on other analytes make the time of sample collection extremely important. Pumping of the fist before venipuncture should be avoided because it causes an increase in plasma potassium, phosphate, and lactate concentrations. The enzyme is specific for the type-111 isomer, so
that metabolism of the I-series of porphyrins does not occur beyond coproporphyrinogen-I. These reactions occur in the presence of catalysts, such as enzymes (e.g., alkaline phosphatase, horseradish peroxidase, and microperoxidase), metal ions or metal complexes (e.g., Cu" and Fe'+ phthalocyanine complex), and hemin."" Bioluminescence is a
special form of chemiluminescence found in biological systems. Usually, the total read time for a reaction in these systems is constrained to a maximum value defined by the manufacturer, but may be programmed to be shorter. ment or hos~itall). Feces from children may be screened for tryptic activity to detect cystic fibrosis. On the diagnostic side
of medicine, most patients have little interest in knowing their serum cholesterol concentration unless that knowledge will lead to actions that improve their quality or quantity of life. The diamond-shaped labels described previously are used o n all large cylinders and on any boxes containing small cylinders. When the size of the sample and the
degrees of freedom for SD are infinite, there is no uncertainty in SD, and so the t distribution is identical to the standard gaussian distribution. Automated Soding into Racks Some sorters are designed to sort the specimens into racks for transfer to prticular laboratory sections or analyzers as described above. 4131 cord blood levels'of, 422 deficiency
of, 417 definition of, 402, 413 E, 426,426f measurement of, 425-426 reference materials for, 25t Apoptosis, 675, 684 Aponansferrin, 517 Aprobarbital, 581t-582t Aqueous fluid control materials, 448 Arachidic acid, 407t Arachidonic acid, 407t, 636 Arginase, 502 Arginine vasopressin, 289f, 745-746 Array, 263 Arrhythmia, 614 Arsenazo 111, 715
Arsenic, 603, 607-608 Arterial blood gases. Boundaries between and among the parts of the clinical laboratory have blurred with the increasing emphasis on use of chemical and "molecular" testing in all areas of the laboratory. Transfusions to replace blood lost because of injury reduce sodium, chloride, and water retention precipitated by the injury.
Pregnancy and benign breast disease show minimum elevation, and some patients with benign liver disease show a slight elevation. frequency APPER 13 213 The latter is the average result we would obtain if the given sample was measured an infinite number of times. Some patients with AIP have very high rates of PBG excretion in the absence of
symptoms and there is poor correlation between urinary PBG and symptoms, with no "threshold" above which symptoms appear. Methodologies for Health economics is concerned with the cost and consequences of decisions made about the care of patients. Residual bound antigen-rhodamine conjugate in the signal layer is measured ~. With
flameless AA, a novel approach called the Zeeman correction has been used to correct for background absorption.'' In Zeeman background correction, the analyte is placed in a strong magnetic field. With some individuals. In addition, many liver proteins have relatively long half-lives, such as albumin at approximately 3 weeks. HAMAs often are
present in the blood of patients who have received mouse monoclonal antibody imaging or therapeutic agents. IMA and RIA are the two principal methods used for the measurement of Tg. The IMA assays have the advantage of having a shorter incubation time and are automatable; however, they suffer from greater interferences. Reference
Measurement Procedure: Thoroughly investigated measurement procedure shown to yield values having an uncertainty of measurement commensuratewith its intended use, especially in assessing the trueness of other measurement procedures for the same quantity and in characterizing reference materials. The concentration of
1,25(OH)2Dcirculates at approximately '/lwo that of 25(OH)D and at significantly lower concentrations than other dihydroxylated metabolites, greatly complicating its determination in serum. Inappropriate activation of RET has been extensively studied in (1) papillary thyroid cancer, (2) MEN-2, and (3) FMTC. Aliquoter: Aspirates appropriately sized
aliquots from each original specimen container and places them into bar coded secondary specimen containers for sorting and transport to multiple analytical workstations. Approximately one third of women with metastatic breast carcinoma obtain an objective remission following various types of endocrine therapy directed at lowering their estrogen
concentrations. A disorder of amino acid metabolism in which the parent amino acid is elevated in blood or urine. informatics and Benefits of POCT Connectivity Most analytical devices used in clinical laboratories are directly linked or connected via a n electronic interface to a laboratory information system (LIS). These pathogens include, but are not
limited to, hcpatitis B virus (HBV) and human immunodeficiency virus (HIV). However, these mental disturbances disappear with remission. However, a reversal in the codeine:morphine ratio may occur in the late elimination period (>24 hours) subsequent to codeine administration. Rapid fetal growth occurs during the 13 to 26 weeks of the second
trimester. See Immunoassays limit of detection estimations, 210 913 Automation (Cuntinued) modular analyzers, 172t of nucleic acid analyzers, 186 of photometry, 178-179 of pipetting stations, 186 practical considerations for, 184-185 of process control, 179-180 of reagent processes, 176-177 of signal processing, 179-180 of specimen processes
aspiration, 175 delivery, 174-175 identification, 172-174 loading, 175 174 processing, 175-176, 182-183 sorting, 183-184, 1845 storage, 184 transport, 181 of spectrophotometry, 178-179 of urine analyzers, 186 Autoradiography, 19, 31 Autosomal recessive inheritance, 825, 827 Autosomes, 263, 267 Avidity, 155-156 Avitaminosis, 476 Avogadro's
hypothesis, 441,441t Azotemia, 631. There are inherited disorders of specific tubular transporters and a well-known generalized disorder affecting all of the transport processes, causing Fanconi syndrome. The precipitate is removed by centrifuging for at least 45,000 g-minutes or the equivalent of 1500 x gfor 30 minutes. Prolonged bed rest is
associated with increased urinary nitrogen excretion As is excretion of calcium, sodium, potassium, phosphate, and sulfate. The excess Ag+ is reduced to Ag, producing a current. Vertical line at age 35 is the cutoffused for selecting women at increased risk based an maternal age. In addition, highly intense laser light sources with an energy output
greater than 5 to 10 mW that are used for flow cytometry, fluorescence microscopy, and laser-induced fluorescence measurements will rapidly photodecompose some fluorescence analytes. results from p r e v i o i tests, or the fact that the participants had received ihe'index tests or the reference standard? Occasionally, ingestion exceeds the needed
daily requirement, resulting in iron toxicity. Fluorometry is used widely for automated immunoassay. The prefened sites of arterial puncture are the (1) radial artery at the wrist, (2) brachial artery i n the elbow, and (3) femoral artery in the groin. In galactosemia, intervention early in life provides the best prognosis although some long-lasting effects
may continue to be observed, particularly in girls who for unknown reasons develop ovarian failure. Gender, 58 Gene, 264. This movement of solute and permeable ions exerts what is known as osmotic pressure. Hypervolemia: Abnormal increase in the volume of circulating fluid (plasma) in the body. Engineering and work practice controls are
particularly important in laboratory areas, such as surgical pathology and microbiology. Thus adequate grading of the quality of studies must go beyond the categorization of study design. It may be a regularly occurring additional random error component (e.g., as observed for the Jaffi creatinine measurement principle), which can be quantified in the
form of an SD ot CV. For volumes of blood from 30 to 50 mL, an 18-gauge needle may be required to ensure adequate blood flow. Volumetric flasks (Figure 2-4) are used to measure exact volumes; they are commonly found in sizes varying from 1 to 4000 mL. 609 Lead Lead (Pb) is a metal commonly found in the environment. That concept defined
here might be better called the "lowest concentration reliably detected," but we doubt that that the acronym LCRD will replace LoD in the near future-the editors. Hypothalamic Hormones: Hormones of the hypothalamus that exert control over other organs, primarily the pituitary gland. The limiting percentile of the blank distribution, which cuts off
the ~ ~~ *Students should be aware that the definition of LoD is evolving. Wayne, PA: National Clinical and Laboratory Standards Institute, 2005. Is the staffing of the laboratory sufficient or is training required? Sweat-electrolyte concentration is related to sweat rate. Diagnatic importance of a n increased serum anion gap. Most physicians
arbitrarily decide when there is a clinically significant difference between repeated measurements of the same anal~te.However, it is possible to address the issue more systematically and logically. ALP is typically two to four times the upper reference limit. ConjugatedProtein: A protein that contains one or more prosthetic groups. If the control
group consists of healthy individuals only, diagnostic accuracy of the test will tend to be overestimated. Maintenance and Inventory Control The implementation and maintenance of a POCT service require that a supply of devices be maintained at all times and a formal program for doing so employed. The applicability of the higher cutoff has been
challenged by the finding of 6acetylmorphine in a high percentage of specimens with morphine concentrations less than 2000 ng1mL in cases of heroin-associated death. The pylorus plays a role in emptying food into the duodenum by virtue of its strong musculature. New agents, including protease inhibitors, have shown promise in early clinical
trials. Those patients with primary hyperparathyroidismwho have high concentrations of 1,25(OH)2Dappear to be more prone to developing hypercalciuria and renal stones. There is also evidence of an increased risk of bladder, skin, and lung cancers following consumption of water with high arsenic contaminationz and lung cancer from smoking. In
this case, the coagulation abnormality is corrected within a few days by parenteral injection of 10 mg of vitamin K. Wayne PA: Clinical and Laboratory Standards Institute, 2002. When several gases are dissolved at the same time in a single solvent, the solubility of each gas is proportional to its partial pressure in the mixture. The cells on the exterior
wall of the blastocyst, trophoblasts, synergistically invade the uterine endometrium and develop into chorionic villi, creating the placenta. Traditional Methods Early newborn screening tests detected ahnormal substances in urine. In the mature infant, most of the hemoglobin is the adult form, hemoglobin A, whereas in the immature infant, much of
the hemoglobin may be the fetal form, hemoglobinF. For example, basal plasma insulin is higher in the morning than later in the day, and its response to glucose is also greatest in the morning and least about mid. Testing in laboratory medicine may be directed at (1) cmfiming a clinical suspicion (which could include making a diagnosis), (2)
excluding a diagnosis, (3) assisting in the selection, optimization, and monitoring of treatment, (4) providing a prognosis, or ( 5 ) screening for disease in the absence of clinical s i p s or symptoms. If a critical titer antiD is detected, then ultrasound Doppler measurements are used to determine the peak velocity of blood flow in the fetal middle
cerebral artery. increasing random error with the concentration level. The preferred anticoagulant for lipoprotein apolipoproteins. Oxygen in the sample permeates across the membrane and is reduced in accordance with the above electrochemical reaction. In addition, the development of automatic balancing centrifuges has enabled centrifugation to
be incorporated as an integral step in the total automation of laboratory testing. Audit to Monitor the lntro An audit can be used to ensure (1) that the change in practice that should accompany the introduction of a new test has occurred, and (2) that the outcomes originally predicted are being delivered. The atomized element then absorbs energy
from the corresponding hollow-cathode lamp. In general, neutral buffered formalin that contains no heavy metals is preferred. Hawker CD, G a r SB, Hamilton LT, Penrose JR, Ashwood ER, Weiss RL. Two different strategies have been developed based on either discrete reaction zones (planar arrays or sets of microbeads) or combinations of different
labels.9 For example, in the Triage panel for drugs of abuse POCT device (BioSite Diagnostics, San Diego, Calif.), seven drugs are analyzed simultaneously through the use of discrete test zones on a small piece of nylon membrane. RET, like other tyrosine kinase receptors, activates downstream growth pathways, and with uncontrolled signaling
cancer can result. Audit to Monitor Adherence to This is the scenario that probably best reflects the way in which the "clinical audit" was first envisaged and practiced. government formerly known as the National Bureau of Standards (NBS). Patients With Acute Photosensitivity For suspected EPP, the essential investigation is measurement of whole
blood (or erythrocyte) porphyrin using a sensitive fluorometric method. Disorders of Fatty Acid Oxidation: A group of disorders caused by deficiency of an enzyme in the oxidation pathway of fatty acids, leading to inability to use fat as an energy source. BNP concentrations in CHF patients reflect severity of CHF (Figure 33-7). On the unbuffered side,
COz diffusion produces a potential shift at the internal interface of the pH-responsive membrane proportional to sample PCOZconcentration. Thus an anesthetic dose produces profound analgesia, but the individuals are in an amnestic and cataleptic 598 T IV Analytes state with eyes open, are able to move limbs involuntarily, and have minimal
respiratory or cardiovascular depression. The recognition of the epitope is also affected by glycation. The bore of the delivery orifice should be sufficiently narrow so that rapid outflow of liquid and incomplete drainage cannot cause measurement errors beyond tolerances specified. This type of device, available as a dilutor or dispenser, is obtainable
as a manual, electronic, and computercontrolled device. In instruments with reusable cuvets or flow cells, carryover may arise at each point through which samples pass sequentially. HUMAN PREGNANCY 7'. The time-resolved fluorometer' is similar to the ratio-referencinggfluorometer with the exception that the light source is pulsed and that the
detector monitors, in a fast photon-counting mode, the exponential decay of the fluorescence signal after the excitation. Often the design of the sampling cup is unique for a particular analyzer. Errors on test order forms or errors related to handling of order forms appear to occur relatively frequently (1% to 5% of recorded cases have been revealed in
systematic studies). Electrochemical cells employed to carry out voltammetric or amperometric measurements typically involve either a two or three electrode configuration. Normally, calcitonin is secreted in response to increased serum calcium. See B-type natriuretic peptide Branched-chain signal amplification, 278 BRCAI, 339,361 BRCA2,
339,361 Breast cancer C A 27.29 applications, 354 estrogens and, 794 tumor markers for C A 15-3,353 guidelines for, 343t plasminogen activator inhibitors, 347-348 urokinase-plasminogen activator, 347 urokinase-plasminogen activation svstem for detection of, 3'47-348 Breast milk hyperbilirubinemia, 509 Breast tissue specimen, 51 Breath ethanol,
568 Breath tests. The word relative is used because the intensity measured is not an absolute quantity. Markers Used A variety of exogenous and endogenous markers have been used to estimate clearance (Table 34-1). The concentration of AFP is a prognostic indicator of survival. F Directly based on at least one cantroled s t ~ d ywlhour
randoniizar~onor at least one other type of qua% experimental sady, or extrapolated from RCTs Directly based on nonexper mental srddies or extrapolated from RCTs or nunrandomized stbdies D recrly baseo on expen reports or uplnlon or experience of aulhorities, or extrapolated from RCTs, nonrandoniized studies, or nonexperitnentdl stddies --..
Plasma 11-hydroxycorticosteroidsmay be increased by 75% with heavy smoking. In radioactive studies, it is the time period required for a radionuclide to decay to one half the amount originally present. Both LOINC and RELMA are available at no cost from . The factor [triglyceride]/5 is an estimate of the VLDL cholesterol concentration and is based
on the average ratio of triglyceride to cholesterol in VLDL. ~ In addition to the automated devices described above. For example, the National I 674 T V Pathophysiology I descr~bedfor rnetabol~calkalos~s(decreased reclamatmn of b~ca~bonate) Please see the review questions in the Appendix for questions related to this chapter. Until recently,
methodologists interested in systematic The Clinical Question and Criteria for reviews have focused on studies of the effects of interventions, of Studies especially drugs, on patient outcomes. Tiffany TO. HIPAA: The federal Health Insurance Portability and Accountability Act, with its associated regulations regarding health information security and
privacy. The single-strand conformation polymorphism (SSCP) method has also been used for apo E genotyping. Lott IA, Nolte FS. lmmunochemistry has been expanded rapidly by immunoenzymatic methods, such as HRP-labeled (immunoperoxidase) assays. This effect is most often encountered with a right angle fluorescence instrument, in which the
emission slits are set to monitor the center of the sample cell where the absorbance of excitation light is greater than at the front surface of the cuvet. The ratio-referencing spectrofluorometer in Figure 4-15 provides two advantages over single-beam spectrofluorometers. In one typical method, a urine specimen is treated with acid to hydrolyze the
glucuronides and with hydroxylamine to form oxime derivatives of the keto opiates (oxycodone, oxymorphone, hydrocodone, hydromorphone).The opiates and opiate oximes are then extracted with the aid of a solid-phase exrraction column, converted to TMS derivatives, and then analyzed along with deuterated internal standards by GC-MS in the
selected ion-monitoring mode. For any given method, the lower limit of the analytical measurement range for sweat chloride should be less than or equal to 10 mmol/L. What are the appropriate choices of quality control procedures and proficiency testing! What is the estimated cost of performing an assay using the proposed method, including the
cost of calibrators, quality control specimens, and technologists' time! ~ In this section, fundamental statistical concepts and techniques are introduced in the context of typical analytical GGT (WL) Figure 13-2 Frequency distribution of 100 y-gl~tam~ltransferase (GGT) values. See also Tricyclic antidepressants Antidiuretic hormone characteristics of,
745 definition of, 631, 735 description of, 452t, 634 syndrome of inappropriate antidiuretic hormone, 658-659 Antienzymes, 149 Antiepileptics definition of, 539, 545 felbamate, 545, 546t gabapentin, 545-546, 546t lamotrigine, 546, 546t levetiracetam, 546t, 546-547 oxcarbazepine, 546t, 547 pharmacokinetics of, 546t phenobarbital, 546t, 547
phenytoin, 546t, 547-548 standard reference materials for, 25t tiagabine, 546t, 548 topiramate, 546t, 548-549 valproic acid, 546t, 549 zonisamide, 546t, 549 Antigen blood group, 353,355 definition of. The fume hood is the only safe place to (1) open any container of a material that gives off harmful vapors, (2) prepare reagents that produce fumes,
and (3) heat flammable solvents. At high substrate concentrations, decarboxylation occurs by a random mechanism. Vaporization is the major problem in the ignition and spread of fires. Tvoe , those involving powdered metal materials (e.g., magnesium). Immunoassays specific for EDDP are available. In pulse fluotometry the sample is illuminated
with an intense brief pulse of light and the intensity of the resulting fluorescence emission is measured as a function of time with a fast detector system. Congenital disorders that are not considered inborn enors of metabolism but are screened for by most states include congenital hypothyroidism (CH) (Chapter 41), sickle cell disease and other
hemoglobinopathies (Chapter 281, congenital adrenal hperplasia (CAH) (Chapter 40), and cystic fibrosis (CF) (Chapter 37). Ashwood David E. A voltammogram is simply the plot of observed current, i, versus EnmI(Figure 5-5). The peristaltic pump still is used in some analyzers with ion-selective electrodes. The role, if any, of sponsors (commercial or
nonprofit) in the guideline development process must be agreed upon and reported. Thus a definition of evidence-based laboratory medicine could be "the conscientious, judicious, and explicit use of best evidence in the we of laboratory medicine investigationsfor assisting in decision making about the care of individual patients." It might also be
expressed more directly in terms of health outcomes as "ensuring that the best evidence on testing is made available and the clinician is assisted in using the best evidence to ensure that the best decisions are made about the care of individual patients and lead to increased probability of improved health outcomes." As discussed later, outcomes can
be clinical, operational, and/or economic. Coproporphyrin, with four carboxylate groups, has intermediate solubility. Chorionic villi specimens have been used to (1) identify the fetal chromosomes (the karyotype), (2) determine enzyme activities, or (3) detect specific gene mutations. Postoperative C A 125 concentrations and the rate of decline are
also predictors of survival. However, if the mother has preexisting Graves disease (see Chapter 41), it is possible for her autoantibodies to cross the placenta and stimulate the fetal thyroid gland. With resolution of liver disease, conjugated. h e r Filter Effect The linear relationship between concentration and fluorescence emission (equation [91) is
valid when solutions are used that absorb less than 2% of the exciting light. Several approaches to automatically sort specimens have been used, including (1) a conveyor belt, (2) automated sorter using racks, and (3) stand-alone sorters. See Potassium pregnancyrelated changes in, 805 renal homeostasis of, 635-636 sodium. Increasingly, additional
and complementary diagnostic tests, such as cytogenetic testing, will be simultaneously requested. The leading cause of neonatal morbidity and mortality in the United States is preterm delivery, with 300,000 to 500,000 cases each year. Hexanoyl (C6)-, Octanoyl (C8)-, and decenoyl (C10:l)cunitine are the characteristic acylcamitine species increased
in this fatty acid oxidation disorder. Nevertheless, creatinine clearance usually equals or exceeds inulin GFR in adults by a factor of 10% to 40% at clearances above 80 mL/min. - . See also specific amino acid acid-based properties of, 287 analysis of, 291-294 basic types of, 289f biochemistry of, 287, 290-291 capillary electrophoresis of, 294 definition
of, 286 dicarboxylic,289f dissociation constants, 287 essential, 286-287 gas chromatography analysis of, 294 high-performance liquid chromatography analysis of, 394 -- , hormones associated with, 451 hydrophilic, 288f-289f hydrophobic, 288f ion-exchange liquid chromatography analysis of, 294 mass spectrometry analysis of, 315316 metabolism of
description of, 287, 290-291, 291f disorders, 825 peptide bond, 286-287 plasma concentration variations, 291 quantitative tests for, 294 R groups of, 287 screening tests for, 293-294 specimens, 292-293 thin-layer chromatography of, 293 urine excretion of, 291, 292f Amino acid decarboxylase, 466 Aminoacidopathies, 825, 827 Aminoacidurias, 291
Aminoglycosides, 552-553 P-Aminoisobutyric acid, 290f 5.Aminolevulinate synthase, 529 5.Aminolevulinic acid, 527, 536 Aminolevulinic acid dehydratase, 529530, 609-610 Aminonaphtholsulfonic acid, 719 Aminotransferases in acetaminophen-induced hepatic injury, 323 Aminotransferases (Continued) alanine in alcoholic hepatitis, 688 analysis of,
212t, 323-324 biochemistry of, 322,323 chemical structure of, 322 clinical significance of, 323 distribution of, 319t in liver disease, 323, 694 h e r function assessments, 692t reference materials for, 25t analysis of, 323-324 aspartate in alcoholic hepatitis, 688 analysis of, 212t, 323-324 biochemistry of, 322-323 chemical structure of, 322 clinical
significance of, 323 distribution of, 319t liver disease diagnosis using, 684, 694 liver function assessments, 692t macro-AST, 323 in serum, 324 chemical structures of, 322 definition of, 317, 322 Amiodarone, 549, 550t Amitriptyline, 555t, 572f, 573 Ammonia hepatic metabolism of, 680, 681f renal poduction of, 667 Ammonium ions, 667 Amniocentesis,
50, 807 Amniotic fluid acetylcholinesterase,819 alpha-fetoprotein, 813, 819 bilirubin in, 821-822 composition of, 804t definition of, 802-803 fetal lung maturity tests, 822 functions of, 804 particulate matter in, 804-805 proteins in, 310 specimen of, 50, 823 volume of, 804 Amobarbital, 581t-582t Amperometty applications of, 93-94 Clark style
amperometric oxygen sensor, 93,93f concepts of, 91-93 definition of, 84 voltammetry vs., 92-93 Amphetamine chemical structure of, 578f definition of, 562, 577 designer, 577, 579 physiologic effects of, 577 Ampholyte, 102 Amplicon, 263, 276, 279f 911 Amplification definition of, 272 polymerase chain reaction. Drift is caused by instrument or reagent
instability over time, so that calibration becomes biased. Absorbed arsenic is rapidly circulated and distributed into tissue storage sites. Osteoporosis: A condition characterized by reduction in bone mass, leading to fractures with minimal trauma; postmenopausal osteoporosis occurs in women after menopause; senile osteoporosis occurs in both men
and women later in life. Lymphocytosis, eosinophilia, and a reduction in leukocyte and platelet counts are also seen and indicate damage to the liver and spleen. The following equations define the expressions of concentrations: ~ efinitions A solution is a homogeneous mixture of one or more solutes dispersed molecularly in a sufficient quantity of a
dissolving solvent. When the skin is dry, it is quickly punctured by a sharp stab with a lancet. In special cases, such as in a patient undergoing chemotherapy whose cells are fragile, samples should be centrifuged before being placed in the pneumatic tube system or identified as "messenger delivery only." For specimens that are collected in a remote
facility with infrequent transportation by courier to a central laboratory, proper specimen processing must be done in the remote facility so that appropriately separated and preserved components are delivered to the laboratory. The laboratory must then label each individual container. Many claim that the appearance of PG in the amniotic fluid
indicates the final biochemical maturation of surfactant, but PG also is found in measurable quantities in amniotic fluid as early as 32 weeks, and its presence in small quantities does not necessarily imply that the fetal lungs are mature. ~ ~ ~ ~ In healthcare, the term "audit" refers to the review of case the benchmark of the current best histories of
oatients aeainst u practice. Trisomy I 8 Trisomy 18 (Edwards syndrome) is caused by a nondisjunction event during meiosis that results in a fetus having an extra copy of chromosome 18. As for codeine, oxycodone is frequently formulated in combination with aspirin (Percodan) or acetaminophen (Percocet and Tylox). In practice, using disposable
plastic tips, they allow simultaneous aspiration and delivery of solutions to multiple sample micro wells. Grundv SM. The label should bear the (1) name and concentration of the reagent, (2) initials of the person who made up the reagent, and (3) date on which the reagent was prepared. Many of these techniques have been miniaturized using .~~'~
chipbased approaches hold chip t e c h n ~ l o g ~Microfluidic promise for reducing analysis time and reagent consumption, and reducing the costs associated with robotics and laboratory apparatus needed for the macroscale approaches. Hemolysis: Disruption of the red cell membrane causing release of heinoglobin and other components of red
blood cells. Operating System (0s): A master comNonsense, Nonsense Mutation: A puter program that controls the basic sequence alteration that converts an functions of the computer, including amino-acid-specifying codon into a display terminal images, keyboard termination ("stop") codon, premaand mouse response, file manageturely terminating
the protein. Boyd -- Clinical evaluation of methods / Edward R. As mentioned earlier, a particular analytical value x will not usually be equal to the true value w of the specimen being measured. It causes, however, a slight dilution of about 3% when compared with lipoprotein measurements on serum, upon which current cutpoints are based.
Concentrations of 2,3-DPG tend to be increased in chronic alkalemia, anemia, and chronic hypoxemia. Bloodborne Pathogens: Pathogenic microorganisms that are present in human blood. St Laurent, Canada: MediEdition, 2006. To obtain an amniotic specimen, the skin is first cleaned and anesthetized and 10 mL of fluid is aspirated into a syringe
connected to a spinal needle. Substances such as ethanol, methanol, and isopropanol are volatile, and thus escape from the solution and increase the vapor pressure instead of lowering the vapor pressure of the solvent (water). However, it is important to encourage an open approach to the assessment of competence so that operators themselves seek
help if they believe that problems are occurring. The term is sometimes used to refer to chronic interstitial inflammation of any organ. Fotentiometry: An electrochemical process where the potential difference is measured between an indicator electrode and a reference electrode (or second indicator electrode) when no current is allowed to flow in the
electrochemical cell. Hapten: A chemically defined detenninant that, when conjugated to an immunogenic carrier, stimulates the synthesis of antibody specific for the hapten. Continuous cultures of fused cells secreting antibody of predefined sprcificiw. As a GFR marker, it is convenient and inexpensive to measure but its measured concentration is
affected by (1) age, (2) sex, (3) exercise, (4) certain drugs (e.g., cimetidine and trimethoprim), (5) muscle mass, (6) nutritional status, and (7) meat intake. Also, every laboratory must have a complete chemical inventory that is updated annually. When polyanions are added to an aliquot of plasma or serum, a precipitate of the non-HDL lipoproteins is
formed within 10 to 15 minutes at room temperature. 894 Glossary Fetus: A developing infant that has finished organ development (usually after 10 weeks gestation). ~ Valid test results require a representative, properly collected, and properly preserved specimen. Although these general guidelines on sample size are useful, further aspects are
important. Gastrin then stimulates the stomach parietal cells to produce hydrochloric acid. 6. Sbapiro HM. Detection of mutations in RB is useful in determining the susceptibility of an individual to development of RB in the familial form, but it is not used as a tumor marker. Thus LOB is estimated nonparametrically as the 95th percentile of the
measurement distribution. Burtis, Edward R. Noncompetitive immunoassays are performed in either simultaneous or sequential modes. In indirect electrode-based methods, the released gaseous COi after acidification is determined by a PCOz electrode (see Chapter 5). Hb F ( ~ 2 ~ 2 ) consisrs of two a- and two y-chains. T h e end effect o n nuclear
structure is the same; a proton appears to have changed into a neutron, the atomic number decreases by one, and the atomic mass remains the same. The constant K for the hydration reaction is 2.29 x lo-' (pK = 2.64 at 37 "C). Fluorescence intensity measurements are more sensitive than absorbance measurements. They also occur because of
exposure to mouse antigens (e.g., as a result of handling mice). This assay has been refined and is offered as the beryllium lymphocyte proliferation test (BeLPT) and is the current "gold standard" diagnosis for CBD. However, (1) lack of standardized procedures (collection, preparation, and analysis), (2) lack of reference limits, and (3) problems due to
environ- GH 599 Moreover, sweat excretion may be an important mechanism by which drugs enter hair. The subject should be (1) physiologically and nutritionally stable, (2) thoroughly hydrated, and (3) free of acute illness. Tritium is called a "soft" bemitter because its P-particles have relatively low velocities. Evidence-based Medicine: The
conscientious, judicious, and explicit use of the best evidence in making decisions about the care of individual patients. Vasopressin: A peptide hormone-also known as antidiuretic hormone (ADH)-that is synthesized in the hypothalamus but released from the posterior pituitary lobe. Thirdly, a set of review questions was included for each chapter as

was a Glossary that contains the definitions listed at the front of each chapter. These factors are eliminated by using a reference cell identical to the sample cell, except that the compound of interest is omitted from the solvent in the reference cell. PR assay is a useful adjunct to the assay of ERs. Because PR synthesis appears to be dependent on
estrogen action, measurement of PR activity provides confirmation that all the steps of estrogen action are intact. Differential production of the subunits has been observed in cancer patients; however, the number of patients who produce only the free subunit is relatively small. An additional individual cell type collection is chorionic Villus Sampling
(CVS). They are the predominant class of potentiometric electrodes used in modern clinical analysis instruments. Rapid measurement of R-type natriuretic peptide in the emergency diagnosis of heart failure. In healthy individuals, endogenous glycerol represents the Direct HDL cholesterol assays, also known as homogeneous equivalent of less than
10 mg/dL (0.11 mmol/L) of t~igl~ceride, assays, are now widely used to routinely measure HDL cholesand therefore the error due to glycerol is not usually clinically terol. Romero MA. Methemoglobin (MetHb), carboxyhemoglobin (COHb), sulfhemoglobin (SulfHb), and cyanmethemoglobin are forms of hemoglobin that are not capable of reversible
binding of 0, because of chemical alterations of the heme moiety (see Chapter 28). Multiple-Channel Analysis: A type of analysis in which each specimen is subjected to multiple analytical processes so that a set of test results is obtained on a single specimen; also known as multitest analysis. This method separates serum bilirubin into (1) &-bilirubin,
(2) diconjugated bilirubin (?bilirubin), (3) monoconjugated bilirubin (p-bilirubin), the (4) E,Z or Z,E photoisomer, and (5) unconjugated bilirubin. Recognition that there are additional important and relevant safety areas of concern. Phosphorescence shows a larger shift in emitted light wavelength than does fluorescence. The practice of using a wooden
applicator to release a clot stuck to the top of the tube or to the tube. Young DS, Bermes EW, Haventick DM. Elevated serum HER-21 neu antigen concentrations have been shown to correlate with decreased response to hormone therapy ofbreast cancer. tive Measures As noted earlier, the clinical chemist usually has at hand only a sample of
observations from the population of interest. In such a system, the avidity of the antibody for both the labeled and the unlabeled antigen must be the same. If sweating is extensive, hemoconcentration rather than hernodilution may occur. Singet G. Conductivity-based hematocrit measurements have limitations. Electrolyte Exclusion Effect: Electrolytes
are excluded from the fraction of total olasma volume that is occu~ied by solids, which leads to underestimation of electrolyte concentration by some methods. all U S . Conversely, loss of DCC expression in gastric cancer was ?sociated with a better prognosis and higher tumor cell differentiation. Compare and contrast internal and external validity in
relation to a diagnostic accuracy study. The basic concepts of populations, samples, parameters, statistics, and probability distributions are defined and illustrated. Some of the newly discovered biomarkers include kallikreins, rnesothelin, HE4 protein, prostasin, osteopontin, and other carbohydrate antigens that were found to be elevated in a small
proportion of ovarian cancers (e.g., CA 19-9, CA 15-3, etc.). In addition, the collection of urine may require some invasion of privacy and loss of dignity, and urine specimens are subject to adulteration or manipulation to evade detection. See Benzodiazepines cannabinoids. Identification of significant occupational hazards, such as biological, chemical,
fire, and e h r i c a l hazards and clearly identifying and documenting policies for employees to deal with each type of hazard (e.g., packaging and shipping of diagnostic specimens and infectious substances) 4. Laboratory investigation of hemorlobino~athiesand thalassemias: review and update. The detailed protocol for performing the test 3.
Furthermore, some bacteria are capable of de novo synthesis of potphyrins. Certified reference materials of clinical relevance are also available from the Institute for Reference Materials and Measurements (IRMM) in Geel, Belgium ( . Solid-phase adsorption is a widely used separation technique. imit Pee Spectral and nonspectral inte~ferencesare
limitations of AA spectroscopy. The net effect is a reduction in plasma bicarbonate and restoration of normal plasma pH. iliary Drainage Biliary drainage originates at the bile canaliculi, grooves between adjaccnt hepatocytes, which form ductules that merge to form the intrahepatic bile ducts. Mobile robots from several vendors have been installed in
clinical laboratories. One may accept percentages that do not deviate significantly from the supposed percentage at the given sample size derived from the binomial distribution (Table 13-5). Single-distilled water fails to meet the specifications for Clinical Laboratory Reagent Water (CLRW) established by the CLSI/NCCLS.8 Because the term
"deionized water" and the term "distilled water" describe preparation techniques, they should be replaced by reagent grade water, followed by designation of CLRW, which better defines the specifications of the water and is independent of the method of preparation (Table 2-5). However, it is helpful at this point to have a good assessment of the
relative staff costs associated with different systems because these are likely to be key features in the decision-making process. In addition, overexpression of the bcl-2 gene is associated with development of resistance to cytotoxic cancer chemotherapy in a variety of tumors, including epithelial tumors and lymphomas. Chemical Hygiene Plan: A set of
written instructions describing the procedures required to protect employees from health hazards related to hazardous chemicals contained in the laboratory. Read more... Repair is mediated by activation of the production of p21, which blocks the cell cycle in late G I to allow repair to take place. Antosome: A nonsex chromosome; there are 22 pairs
of autosomes in the human genome. The probability of classifyi~lga result as positive (exceeding the cut-off), in case the true value indeed exceeds the cut-off, is called the clinical sensitivity. Williams liematology. The clinical sensitivity and specificity may be given as a fraction or as a percentage after multiplication by 100. Thus the fetal serum
proteins normally present in amniotic fluid at low concentrations gain access in large quantities to the amniotic fluid. Ashwood ER. Hypovolemia: Abnormally decreased volume of circulating fluid (plasma) in the body. when b is 1 cm and c is expressed in moles per liter, the symbol E (epsilon) is substituted for the constant a. These processes end
ultimately in the formation of feces. A n exception is a patient who has acutc encephalopathy of unknown cause. Define luminescence, fluorescence, fluorescence polarization, nephelometly, and turbidimetry. In some systems the racks are specific to certain analyzers for convenience. Point-of-Care Testing: Clinical testing that occurs next to the
patient usually with a hand-held device and an unprocessed specimen collected immediately before testing. Under these assumptions, the differences between the random measurement errors are also random and gaussian. ,, 313 Direct-reading potentiometer, 85 Disaccharidase deficiencies, 704-705 Disaccharides, 374-375, 375f Disaster recovery
plans, 248 Disc electrophoresis, 106-107 Discontinuities, 106, 111 Discrete analysis, 171, 175 Disseminated intravascular coagulation, 683 Dissociated anion exchanger-based electrodes, 87-88 Dissociation constant, 33 Dissociation constants, 287 Dissociation interference, 72 Dissolved carbon dioxide, 664 Distillation, 23 Distribution, of drugs, 542543 Diuresis, 562 Diuretics, 650 Divalent metal transporter, 517 D-Mannitol, 251 DNA bacterial, 273 biosensor configurations, 100, 1OOf branched-chain, 277 complementary strands, 266 definition of, 264 mitochondrial, 264, 269 DNA (Continued) molecular composition of, 266-267 nuclear, 267 replication of, 269-270, 270f structure of. Sweat should
be collected for only 30 minutes. Also called the analytical measurement range. Thyroid stimulating hormone (TSH) is a good example. Decrease the duration of excitation of the sample by measuring the fluorescence intensity immediately after excitarion. Determination of and adherence to a minimum sweat weight or volume are critical to obtain
valid sweat-testing results. Blood properly collected from a central venous catheter and compared with blood drawn from a peripheral vein at the same time shows notable differences in concentration of some components as illustrated in Table 3-3. Seventy to eighty percent of the filtered Na+ load is then actively reabsorbed in the proximal tubules
with Cl-, and water passively following in an iso-osmotic and electrically neutral manner (see Chapter 34). LDL cholesterol is then measured indirectly by use of either the Friedewald equation or by P-quantification. Rapid metabolizers excrete more hydromarphone conjugates (5.9%) compared with slow mctabolizers (1.0%).Hydrocodoi and
hydromorphol exist as 6-a and Pstereoisomers,6-a-hydrocodol is dihydrocodeine; 6-a-hydromorphol is dihydramorphine. The mechanisms by which drugs are deposited in hair are not well understood, but may include (1) transfer from blood to the growing hair shaft, (2) transfer from sweat and sebum (some sweat glands empty into hair follicles), and
(3) environmental contamination. Atom, 30 Atomic absorption, 71 Atomic absorption spectrophotometry clinical uses of, 71 components of, 72f concepts of, 71-72 definition of, 63 instrumentation for, 71-72 limitations of, 72 nonspectral interferences, 72 spectral interferences, 72 trace element analysis using, 497 Zeeman correction method, 72 Atomic
number, 30 Atrial natriuretic peptide, 634 ATSDR. S t Louis: Ekevier, 2006:449,73. Genotype: The genetic constitution of an individual, including DNA sequences that may not affect outward "genotype" is appearance (pheno~pe); usually used to refer to the particular pair of alleles that an individual possesses at a certain location in the genome.
Clinical Toxicology: A subdivision of toxicology involving the analysis of drugs, heavy metals, and other chemical agents in body fluids and tissues for the purpose of patient care. Describe the interrelationship between informatics and point-of-care testing: Description of the connectivity standard Benefits of point-of-care testing connectivity 5. Actions
that may follow from the answers to these questions include (1)feedback of results to the usen, (2) reeducation of users, (3) identification of unmet needs and research to satisfy, for example, a need for advice on an alternative test, (4) creation of an algorithm or guideline on use of the test, and (5) reaudit in 6 months to review for change in practice.
Neurofibromatosis Type 1 Neurofibromatosis type 1 (NFl), or von Recklinghausen disease, is a dominantly inherited syndrome manifested mainly by proliferation of cells from the neural crest resulting in multiple neurofibromas,cafe au lait spots, and Lisch nodules of the iris. This negative "error" in plasma electrolyte analysis has been recognized for
many years. Robertson GL. Although the process is inadequate for producing reagent grade water for the laboratory, it may be used as a preliminary purification method. These components are also important in audit (see below) of the use of investigations from the viewpoints of both clinical and financial governance. Laboratories with low testing
volumes for sweat analysis should consider discontinuing the test and referring patients to accredited CF care centers for testing and evaluation. Analytical Methodology The initial screening test for propoxyphene is typically immunoassay. Butz, 111, B.A. Basic Concepts, 603 Specific Metals, 605 33. In the late 1950s,Dr. Robert Guthrie developed an
effective system, still in use today, to collect blood from infants using filter paper.' Blood from an infant heelstick is applied to a card of thick filter paper and allowed to dry. The extent of this decrease depends on leukocyte count, temperature, and glucose concentrations, but has been reported to be as much as 0.7 mmol/L at 37 "C. In addition,
amniocentesis is performed to assess the bilirubin concentration in amniotic fluid. T h e clinical audit can improve clinical practice, although the effects are modest. Activation of proto-oncogenes is found to be assopression of EGFR had prognostic value in a number of cancers. The cdO, is calculated in the same way: a C 0 2at 37 "C in plasma =
0.0306 mmom/mm Hg. Thus at a PCO, of 40 mmHg, the cdO, = 40 x 0.0306 = 1.224 mmol/L. Miciafluidic devices for DNA sequencing: sample preparation and electrophoretic analysn. The electrode potential (reduction for a redox couple is defined as the couple's potential measured with respect to the standard hydrogen electrode, which is set equal
to zero (see hydrogen electrode later). Examples of EIA include enzyme-linked immunosorbent assay (ELISA), enzyme-multiplied immunoassay technique (EMIT), and cloned enzyme donor immunoassay (CEDIA). Uvoporphyrinogen, with eight carboxylate groups, is readily water soluble and is also excreted via the kidney. The reference interval for
plasma osmolality is 275 to 300 mOsm/kg. The rate of decay is unaffected by temperature, pressure, concentration, or any other chemical or physical condition, but is characteristic of each individual radionuclide. These robotic modules store specimens refrigerated in specific locations that are logged into a database maintained by the specimen
delivery system. The control group should include patients in whom the disease is suspected but is excluded." In the ideal study, the results of all patients tested with the test under evaluation are contrasted with the results of a single reference standard. Optical sensors monitor the speed at which the sample moves and, as the clot forms, the speed
decreases and when a predetermined level is reached, the instrument indicates the time. Clin C h m 2001;47:308-15. Autoimmune Hepatifis. Annesley, Ph.D. Professor of Clinical Chemistry University of Michigan Medical School Ann Arbor, Michigan; Associate Editor, Clinical Chemistry Washington, D.C. Mass Spectrometry Fred S. Criteria for
evaluating an economic study of a diagnostic test include: Clear definition of economic question including perspective of the evaluation (e.g., perspective of a patient, society, employer, health insurance company, or a hospital administrator; long-term versus short-term perspective) * Description of competing alternatives Evidence of effectiveness of
intervention Clear identification and quantification of costs and consequences including incremental analysis Appropriate consideration of effects of differential timing of costs and benefits Performance of sensitivity analysis (How sensitive are results to changes in assu~nptionsor in input (e.g., changes in cost of drugs or benefit in life years]?) *
Inclusion of summary measure of efficiency, ensuring that all issues are addressed Many economic evaluations of diagnostic tests do not meet these criteria. The venous drainage from the liver converges into the hepatic veins, which join the inferior vena cava near its entry into the right atrium. Secretin: A peptide hormone of the gastrointestinal tract
(27 amino acid residues) found in the mucosal cells of the duodenum. Furthermore, the study showed a trend toward improved outcome with aromatase inhibitors for patients with elevated serum HER-2lneu. This background interference is controlled by filtering all buffers and diluted antisera before analysis is attempted. They include naturally
occurring compounds, drugs, environmental agents, carcinogens, insecticides, etc. Nevertheless, these instruments still require a mechanism to maintain a stable temperature and provide accurate positioning of the reaction unit for optical measurements. Lyophilized heparin is preferable to liquid heparin. Decapper station: A n area or device in the
automated system in which specimen caps or stoppers are automatically removed and discarded into a waste container. Levinc ML. But there is clearly a risk of exposure from specimens of patients with suspected or confirmed tuberculosis in every section of the laboratory, including chemistry. After separation, the DNA is transferred (by "blotting")
from the electrophoretic gel to a solid support (like paper) and the fragments of interest are identified by hybridization with a labeled probe that hybridizes to (and thus labels) the sequence of interest. The plasma potassium concenttation may be as high as 7 mmol/L at birth, but it falls rapidly thereafter. Filtration Filtration is defined as the passage
of a liquid through a'filter and is accomplished by gravity, pressure, or vacuum. The sweat chloride test is described in Chapter 37. Chole~~stokinin: A 33-amino acid peptide secreted by the upper intestinal mucosa and also found in the central nervous system. 796 Female infertility, 79'9-801 Female pseudohermaphroditism, 793 Female reproductive
system abnormalities of amenorrhea. Following birth, half of the infants die within the first 5 days and 90% die within 100 days. CLSIjNCCLS Document M29-A3. Most of the changes are gradual and there are rarely abrupt changes to adult concentrations. Trueness in itself is a qualitative term that can be expressed as, for example, low, medium, or
high. Blood lipid concentrations are low, but reach 80% of the adult values after 2 weeks. Svmbols. However, the method is subject to interference from anions in the sample with affinity for Ag+greater than chloride, such as bromide. RDS AND DEFINITI Amperometry: An electrochemical process where current is measured at a fixed (controlled)
potential difference between the working and reference electrodes in an electrochemical cell. Wayne, PA: National Clinical and Laboratory Standards Institute, 1994. Indicator, working, and reference electrodes are used for electroanalytical purposes. Amylase activity in West Indian immigrants to the United Kingdom is typically higher than in native
Britons. .....................................0 The neurogenic, gastric, and int digestive process. This order corresponds to the decreasing ionic radius and increasing radius of hydration. Level detection and evaluation of specimen adequacy (specimen integrity): A n area in which sensors are used to evaluate the volume of specimen in each specimen container
and to look for the presence of hemolysis, lipemia, or icterus. The Mohr pipette is calibrated between two marks on the stem, whereas the serological pipette has graduated marks down to the tip. The serum creatinine concentration increases steadily from infancy to puberty parallel with development of skeletal muscle; until puberty, there is little
difference in the concentration 5 T I Laboratory Principles between sexes. Bound conjugate converts this to an insoluble indigo dye, which appears as a discrete blue spot. As it erroneously affects the analytical results from the subsequent reaction, carty-over should be minimized. We have here ignored the possibility of random matrix-related
inte~ferences. In ovarian cancer, elevated p105 correlates with increased aggressiveness of the tumor, more advanced clinical stage, and poor clinical outcome. Assays for analytes for which the normal pathological concentration range is very wide. Other advantages of using reagent bar codes include (1) facilitation of inventory management, (2)
ability to insert reagent containers in random sequence, and (3) ability to automatically dispense a particular volume of liquid reagent. Nontoxic forms of arsenic are present in many foods. Corpus Luteum: A yellow glandular mass in the ovary formed by an ovarian follicle that has matured and discharged its ovum; secretes progesterone. A decrease
in expression of c-myc after initiation of chemotherapy suggests a favorable response. An aliquot of plasma (density [dl = 1.006 g/mL) is ultracentrifuged at 105,000 x g for 18 hours at 10°C. PART I Laboratory Principles Cost-benefit analysis determines whether the value of the benefit exceeds the cost of the intervention and therefore whether the
intervention is worthwhile. In contrast to a volumetric pipette, an Ostwald-Folin pipette has an etched ring near the mouthpiece, indicating that it is a blow-out pipette. Gaithemburg, MD: National Institute of Standards and Technology ( ), 1994. This title includes accurate chemical structures to explain the key chemical features of relevant molecules.
There is a high cesarean section rate for undiagnosed cases. (Courtesy Bio-Rad Laboratories Diagnostics Group, Hercules, Calif.) Ele~troimmunoassa~ (known as the "rocket" technique) is a type of immunoassay where a single concentration gradient is established for the antigen, and an applied voltage is used to drive the antigen from the
application well into a homogeneous suspension of antibody in the gel (Figure 10-11). The complete procedure for collecting blood from infants using skin puncture is described in the CLSI standard H4-A5? About half of published guidelines are outdated in 5 to 7 years and no more than 90% of conclusions are still valid after 3 to 5 years. A t the end
of the third trimester, the fetus weighs approximately 3200 g and is about 50 cm long. After addition of deuterated internal standards, a urine specimen is extracted (Liquid-liquid), and the organic extract is evaporated. Vasoactive Intestinal Peptide (VIP): A peptide of 28 amino acids found in the central and peripheral nervous system where it acts as
a neurotransmitter. The dry reagent systems, which use slides of multilayer 61ms or impregnated fiber strips, eliminate the need for dispensing and mixing of liquid reagents. dfcctiveness of an automation system, To achieve rnaximu~r~ process control software should be able to read the specimen's identification (ID) bar code and obtain information
from the laboratory's LIS about specimen type and ordered tests. As a result of such changes, many of the laboratory reference intervals for nonpregnant patients are not appropriate for pregnant patients. Russell Warnick -- Electrolytes and blood gases / Mitchell G. In some analyzers, specimens may be added continuously by the operator as they
become available. However, collection procedures have been poorly standardized, and quantitative measurements are better obtained on blood or urine. These operations are described individually in this section, with examples that demonstrate how they have been automated in terms of operational and analytical performance.* In most automated
systems, these steps usually are performed sequentially, but in some instruments they may occur in parallel. Modem instruments, however, isolate a narrow wavelength range of the spectrum for measurements. Relationship between direct.yotentiometri and flame-photometric measurement of sodium in blood. ~ CHARAC ACCURA ~ ~~ ~~ ~ ~. BNP
was an independent predictor of CHF. Finally, the magnitude of the uncertainty associated with sample statistics can be ascertained based o n the fact that many sample statistics computed from large samples have a gaussian probability distribution. Operationally, the optical components used in turbidimeters and nephelometers are similar to those
used in fluorometers or photometers. Chorionic Gonadotropin: A placental glycoprotein hormone that stimulates the ovary to produce progesterone. In the absence of free hapten, bound hapten-albumin reacts with available antihapten-antibody sites to form cross-linked immune complexes with high light-scattering abilities. Glycogenolysis and a
negative nitrogen balance occur with the onset offever. CA 15-3 is not useful in screening because it is elevated in a number of benign conditions, including benign ovarian tumors, benign breast diseases, chronic hepatitis, liver cirrhosis, sarcoidosis, tuberculosis, systemic lupus erythematosus, and hypothyroidism. The currently accepted accuracy
target, the Reference Method used at CDC for LDL cholesterol includes IDL and Lp(a) with LDL in a so-called "broad-cut" LDL fraction. For oxymorphone dose, 1.9% is excreted as the parent drug, 44% as conjugates, and 3% as oxymorphol. Linear interpolation between these observations yields a LOBestimate of 0.0544 UIL (=0.0539 0.5 x 10.0548 0.05391). The action of buffers and their role in maintaining the pH of a solution are explained with the aid of the Henderson-Hasselbalch equation, which is derived as follows. Ergonomics: The study of capabilities in relationship to work demands by defining postures that minimize unnecessary static work and reduce the forces working on the body.
It is not diffi. Department of Trans- Figure 2-5 A, Department of Transportation label for corrosives. Example shown is for sensing film that changes luminescence (fluorescenceor phosphorescence). Transducer: A substance or device that converts input energy in one form into output energy of another form. The half-life of GGT has been reported as
4.1 days. It is also used as a guide to dosage of renally excreted drugs to prevent potential drug toxicity. Pihiiadeiphia: JB Lippincott, 1999. All of this information should then be recorded in a logbook associated with the equipment. detector. Jaklevic JM, Gamer HR, Millei GA. Thus competition between antigen and the enzyme donor-antigen conjugate
for a fixed amount of antibody in the presence of the enzyme acceptor modulates the measured enzyme activity. Evidence-based laboratory medicine: from principles to outcomes. The PO, of atmospheric air (-150 mm Hg) is approximately 60 mm Hg higher than that of arterial blood and approximately 120 mm Hg higher than that of venous blood.
Adult values are usually taken as the reference interval for comparisons with those of the young and elderly. Others include physiological variables" and those associated with ( I ) diet, ( I ) life-style, (3) stimulants, (4) drugs, (5) herbal preparations, and (6) reueational drug ingestion. When significant nonlinearity is found, it may be useful to explore
nonlinear alternatives to the linear regression line (i.e., polynomials of higher degrees).' Another commonly applied approach for detecting nonlinearity is to assess the residuals of an estimated regression line and test for whether positive and negative deviations are randomly distributed. Dehydroepiandrosterone (DHEA): A steroid secreted by the
adrenal cortex. Increasing the 0, fraction of inspired air to 100% or increasing the pressure of inspired air, as in a hyperbaric chamber, forces more O2 into solution. These systems will (1) receive incoming specimens, (2) sort, (3) decap, (4) aliquot, and (5) label aliquot specimen containers with bar codes. Winter -- Thyroid disorders / William E. Clin
Lab Med 2003;23:531-51. Zinc Protoporphyrin (ZPP): A normal but minor by. ion-Selective Electrodes Membrane potentials are caused by the permeability of certain types of membranes to selected anions or cations. Porphyrias: A group of mainly inherited metabolic disorders that result from partial deficiencies of the enzymes of heme biosynthesis,
which cause increased formation and excretion of porphyrins, their precursors, or both. For example, if 50 paired measurements have been performed in a method comparison study, and it is observed that 46 of the results (92%) are within the specified limits (e.g., f15%), the study supports that the achieved goal has been reached because the lower
boundary for acceptance is 90%. The higher plasma glucose occurs in spite of a greater insulin response, which is nevertheless delayed and less effective. The use of AFP for detecting fetuses with neural tube defects is discussed in Chapter 43. Immunologically a second, "precipitating" antibody is added. In the liver, but not most other tissue, ALASl is
induced by a wide range of drugs and chemicals that induce microsomal cytochroine P-4504ependent oxidases (CYPs). T o collect a blood specimen by a skin puncture, the phlebotomist first thoroughly cleans the skin with a gauze pad saturated with an approved cleaning solution as outlined above for venipuncture. Thus premature infants often have
dangerously high serum bilirubin concentrations and metabolize drugs poorly. When Hi must be conserved to maintain plasma pH, distal tubule cells reduce the secretion of H+, reduce NH; generation, reduce Nai-H+ exchange, and increase bicarbonate excretion. When used prognostically, a preoperative CA 125 of less than 65 kU/L is associated
with a significantly greater 5-year survival rate (42% versus 5%). In addition, many of the figures, especially those that included chemical structure were drawn or revised by one of us using ChemWindows software ( ). Skin puncture blood is more like arterial blood than venous blood. This includes not only laboratory tests, imaging tests, and function
tests but also data from the history and physical examination, and genetic data. Lipoprotein(aJ8 Repeated antigenic determinants are present in variable numbers in different Lp(a) particles. Phase I1 shows the emission and decay of a short-lived (b) and a longer-lived (a) fluorophore. ,. Alcohol Ingestion A single moderate dose of alcohol has few
effects on laboratory tests. In the future this technology may have the ability to provide a more global picture of the abnormalities present in the patient. ~~ ~ Choiestasis 3. Endocrinol Metab Clin North Am 1995;24:549-72. , secretin: A peptide hormoke of hastrointestinal tract (27 amino acid residues) found in the mucosal cells of duodenum.
Inserting pK' and a for normal plasma at 37"C, the Henderson-Hasselbalch equation takes the following form: pH = 6.103 +log Application of the Hendersonas Measurements Carbon dioxide and water react to form carbonic acid, which in turn dissociates to hydrogen and HCO; ions: pH =6.103+log Thus the total concentration of (1) C 0 2 (ctCO,), (2)
bicarbonate cHCO;, (3) dissolved CO, (cdCOz), and (4) Hi ion (cHi) are interrelated. The most 17 Signal and Data Processing Functions Performed by Computers of Automated Analyzers T II 180 Analytical Techniques and Instrumentation - are performed uniformly, in a repeatable manner, and in the correct sequence. The complex tetmpymle ring
structure of heme is built up in a stepwise fashion from the very simple precurson: succinyl- Porphyrins and Disorders of Porphyrm Metabolism CHAPTER 29 529 cct Crn Porphobllinogen (PBG) &NI' N . method uses a precipitant that is complexed to magnetic particles. For coilfirmation of a presumptive positive test, a quantitative drug measurement
is performed using GC-MS. Fluorescencegrade solvents and cuvets with minimum fluorescence emission, which minimize these types of fluorescence background problems, are commercially available. A number of methods are used to measure the GFR; most involve the kidneys' ability to clear either an exogenous or endogenous marker. Failure of
neural tube fusion leads to permanent developmental defects of the brain or spinal cord or both. Screening tests using solvent extraction of blood or fluorescence microscopy of erythrocytes are unreliable and should not be used. To this one might add, specifically in relation to laboratory medicine, (1) the limited number and poor quality of studies
linking test results to patient benefits, (2) the poor appreciation of the value of diagnostic tests, (3) the everincreasing demand for tests, and (4) the disconnected approach to resource allocation (reimbursement) in laboratory medicine, "silo budgeting," which addresses only laboratory costs without consideration of benefit outside the laboratory.
Plasma renin activity is increased, as are the secretions of growth hormone, glucagon, and insulin. Phlebotomy: The puncture of a blood vessel to collect blood. Thus the absolute number of silver ions produced at the anode may he calculated from the amount of time current passes through it. Specimen Throughput Rate: The rate at which an
analytical system processes specimens. Indirect Bilirubin: Free bilirubin that has not been conjugated with glucuronic acid. There are several potential threats to the internal and external validity of a study of diagnostic accuracy, of which only the major ones will be addressed in this section. Furthermore, they are useful in determining whether in a
jaundiced infant it is necessary to draw blood to guide treatment, such as phototherapy or exchange transfusion. Habokcn, NJ: John Wiley &Sons, 2003576 pp. Philadelphia: WB Saundcrs, 199620.) Albumin. Three commonly used materials are a (1) prepackaged alcohol swab, (2) gauze pad saturated with 70% isopropanol, and (3) benzalkonium
chloride solution (Zephiran chloride solution, 1 : 750). 681 Budget, 13 Buffers agarose as, 104 bicarbonate, 665 carbonic acid, 665 definition of, 19, 33, 664 electrophoresis, 104, 110 hemoglobin, 665 pH regulation by, 664-665 phosphate, 665 plasma proteins, 665 BUN. IgM anti-HAV develops rapidly with acute exposure, and generally remains
detectable for 3 to 6 months. For pseudoequilibrium assays, waiting 30 to 60 minutes is necessary so that the dl,/dt is small relative to the time required to make the necessary measurements. Hepatitis B viral DNA is a direct measure of circulating virus. The residue is dissolved in ethyl acetatc and analyzed for methadone and EDDP with the GC-MS
operated in the selected ion-monitoring mode. The gold standard may be an independent test that measures the same analyte, but it may also be a clinical diagnosis determined by definitive clinical methods (e.g., radiographic testing, follow-up, or outcomes analysis). Local fire department regulations (which vary considerably from place to place)
govern the disposal of exhausted cylinders. The initial concentration of antigen and antibody is critical. Yet these are different definitions of disease because not all patients who have positive test results by the reference standard would have experienced an event during follow-up if they had been left untreated. This second mode is used more
commonly in clinical laboratories, where the major necessity is to weigh a fixed quantity of chemical so that a calibrator or reagent solution of known concentration may be prepared. The production and activity of these biologically active compounds have an important role in regulating the physiological action of other hormones on renal vascular
tone, mesangial contractility, and tubular processing of salt and water. Furthermore, ER and PR status correlate with both prognosis and treatment response, therefore measuring the concentrations of ERs and PRs is clinically useful. Chromatography: A physical method of separation in which the components to be separated are distributed between
two phases, one of which is stationary (stationary phase) whereas the other (the mobile phase) moves in a definite direction. Light waves, passed through certain crystalline materials (polarizers), have their electrical vectors oriented in a single plane and are said to be plane-polarized. Other uses include fire-resistant chemicals, pigments, and dyes.
Cost-effectiveness analysis looks at the most efficient way of spending a fixed budget. Glass Membrane Electrode: An electrode containing a thin glass membrane (usually in the form of a bulb at the end of a glass tubing) sensing element. Core Laboratory: A type of centralized laboratoty to which samples are transported for analysis. Canada.
However, it may also serve as a holding area (stockyard) for specimens awaiting autoverification of results in case a repeat test is required. Before collection of a specimen, a phlebotomist should be properly dressed in personal protective equipment. Radionuclides of clinical interest are listed in Table 2-8. If these tests are normal, then porphyria is
excluded as the cause of any active skin lesions. "Patient outcomes" are results that are perceptible to the patient.2 Outcomes that have been studiedcommonly includemortality, complication rates, length of stay in the hospital, waiting times in a clinic, cost of care, and patients' satisfaction with care. In these reagents the thyroglobulin acts as a
carrier for multiple labels (e.g., ELI^^, and amplification factors of several thousand are achieved. Other conditions that elevate ACTH concentrations have been reported, including pancreatic, breast, gastric, and 349 colon cancer, and benign conditions, such as chronic obstructive pulmonaty disease, mental depression, obesity, hypertension,
diabetes mellitus, and stress. Yen and Jaffe's reproductive endocrinology: physiology, pathophysiology, and clinical management, 5th ed. Measurement of tHcy in the general population to screen for CHD risk is not recommended. Plasma sodium and chloride concentrations increase up to the onset of menstruation, but may fall by 2 mmol/L with the
postmenstrual diuresis. Bhutani VK, Johnson L, Sivieri EM. Numerical values are brought to convenient size when the unit is appropriately modified by official prefixes (Table 2-3). These species also (1) diffuse through the outer membrane of the sensor, (2) are electrochemically reduced at the platinum electrode, and (3) yield a false-positive value for
the measurement of POz. However, optimized gas-permeable membrane materials and appropriate control of the applied potential to the cathode of the sensor have greatly reduced this problem in modern instruments. Significant changes normally seen in pregnancy include a dilutional decrease in serum albumin and elevation of placental alkaline
phosphatase (ALP). Browning MF, Levy HL, Wilkins-Haug LE, Larson C, Shih VE. Currently a laboratory that meets federal or state OSHA requirements is likely to satisfi the standards of any other inspecting agency. Gravimetry: The process of measuring the mass (weight) of a substance. However, the characterization of monoclonal antibodies is a
rather complex procedure, and not all monoclonal antibodies currently used in commercially available assays have been well characterized in terms of epitope specificity. However, the freezing point depression is most commonly used in clinical laboratories because of its simplicity. PKU is diagnosed by measuring plasma amino acids that indicate
elevated plasma phenylalanine and phenylalaninel tyrosine ratio. nih.gov/). Obstet Gynecol 2003;101:995-1007. It is supposed that the manufacturer has 10 samples available from patients lacking the hormone because of disease or pharmacological suppression. With AST, the mitochondrial isoenzyme represents a significant fraction of total AST
within hepatocytes. Bleeding Esophageal Varices T h e most life-threatening consequence of portosystemic shunting is the development of varices (enlarged and tortuous veins), which occur throughout the GI tract but are most common in the esophagus and stomach. With the advent of automated kinetic analysis, withinlaboratory, between-day
imprecision of approximately 3.0% is expected at pathological concentrations, with decreased performance within the reference interval. Acetoacetate is an example of this type of inteferant. Front surface fluorometry has been widely applied to heterogeneous solid-phase fluorescence immunoassay systems. Conversely, some manufacturers have
manipulated their assays to adjust the analyzer output for noncreatinine chromogen interference (so-called compensated assap). Such an evaluation should document the concordance between the results generated with the device and those provided by the laboratory. In the case of curved calibration functions, nonlinear regression analysis is applied
to estimate the relationship, or a logit transformation is performed to produce a linear form. Washington, DC: National Academies Press, 2005: pp262. Nevertheless, the operator needs to attend periodically to (1) instrument operation, (2) replenishing reagents, (3) evaluating instrument diagnostic messages, and (4) introducing new specimens into
the specimen input tray. also known as minisatellites. These changes usually subside within a few hours so that by the time the child reaches the doctor there is nothing to be seen and the episode may be dismissed as severe sunburn. Biological variability in patients with kidney disease using this technique is approximately 6%. Chicago: AMA Press,
2002;736 pp. or electrochemicai change). Flow cytometers are able to measure multiple parameters, including (1) cell size (forward scatter), (2) granularity (90" scatter), (3) DNA and RNA content, (4) DNA (AT)/(GC) nucleotide ratios, (5) chromatin structure, (6) antigens, (7) total protein content, (8) cell receptors, (9) membrane potential, and (10)
calcium ion concentration as a function of pH. As well, elevated or increasing concentrations can indicate recurrence 1 to 7 months before detected by radiographs or clinical findings. In thin-film sensors, electrodes are wafer structures constructed with thin metal oxide films using microfabrication techniques. It is also still found in some insecticides.
Pre-eclampsia: Pregnancy-induced hypertension with increased urine protein. C-Reactive protein and cardiovascular disease. Frequently, the workstation in the modem laboratory is defined in terms of the automated analyzer that is being used. New York: Marcel Dekker, 1997:307-16. -. Electrical equipment and connections should not be handled
with wet hands, nor should electrical equipment be used after liquid has been spilled on it. Folic acid deficiency is associated with increased frequency of neural tube closure defects. Please see the review questions in the Appendix for questions related to this chapter. Thus in all autosomal dominant acute porphyrias, some individuals show no
evidence of overproduction of heme precursors, whereas others have biochemically manifest disease with or without clinical symptoms. For example, as stated in the above discussion relevant to the Clark oxygen sensor, in the absence of the gas-permeable membrane, other species that are reduced at or near the same E,,,, as oxygen would cause
significant interference. Transport of solutes and water occurs both across and between the epithelial cells that line the renal tubules. Clinical Toxicology Gas Chromatography-Mass Spectrometry A positive screening result for methadone obtained by immunoassay is confirmed by GC-MS analysisof the urine specimen. See Menstrual cycle physiology
of, 786-787 progesterone, 752f, 789-790 Fentanvl, 591f Ferritin characteristics of, 509, 512, 516-517, 519-520 iron deficiency and, 648 Ferrochelatase. Regression Analysis section). l 2 Answering them will help identify the test itself, but should also explain T II 196 Analytical Techniques and Instrumentation 2 Interfaces - 3 Specifications Device
Devices, docking stations Observation reviewer Observant recioient POC data managers, access points, concentrators LIS, CDR, other CIS DML = Device messaging layer DAP = Device and access point OR1 = Observation reporting interface Figure 12-7 Schematic diagram af the interfaces between POCT devices and information systems (Modified
from Clinical and Laboratory Standards In~titute/NCCLS.Point-of-care connectivity: approved Standard CLSl (formerly NCLLS, 2006) Approved standard POCT1-A2. passes through a square cell containing a solution of a compound that absorbs Optical Techniques 65 I \ Concentration Monochromatic light I I g I Absorbance units , ,0 0.5 Figure 4-2
Absorbance and %T relationship Figure 4-1 Transmittance of light through sample and reference 1s cells. The inspection may be regular or as a result of a complaint. The first random term is a difference between two random-bias components that may or may not be independent. The computer and resident software then process the digital data into
useful and meaningful output. Clin Chem 1996;42:190110.) systems. The exact PO, and PCO, values for the calibration of the instruments are PO, =700~0.15=105mmHg PCO, = 700 x 0.05 = 35 mmHg 442 PART IV Analytes The law of partial pressure is also applied in defining gas mixtures used to determine PO, (0.5) or Plo, and other derived
quantities and to control instrumentation with tonometered samples. See Comprehensive Environmental Response, Compensation, and Liability Act Cerebrospinal fluid blood-CSF barrier, 309 glucose in, measurement of, 390 lactate in, 388, 671 lumbar, 309 Cerebrospinal fluid proteins description of, 309-310 determination of, 315 electrophoretic
separation of, 312, 314f Certified reference materials, 19, 2324, 201, 227 Ceruloplasmin characteristics of, 296t-297t, 300301,499, 501 in Wilson disease, 679 Charge-coupled devices, 106, 192 Charles's law, 441, 441t Chemical(s) analytic reagent grade, 24 grades of, 22-23 highly purified, 24 Chemical fume hood, 35 Chemical hazards, 38-39
Chemical hygiene plan, 19, 34-35 Chemical ionization atmospheric pressure, 131 description of, 130 Chemiluminescence description of, 63, 79-80, 179 immunoassay, 167-168 Children. A primary disadvantage is the cost of moving the track and loading/unloading stations if the laboratory is expanding or moving; in addition, the stations may be larger
than the pneumatic tube stations. Clinical and Laboratory Standards Institute/NCCLS. Vasoactive intestinal polypeptide (VIP), present throughout the gut and in nerve fibers, is a potent vasodilator and aids in the relaxation of smooth muscle. This technique has been used extensively for the study of antigen mixtures and the evaluation of human
gammopathies. 0 I I 10 100 1000 Log concentration (limited reagent assays) and noncompetitive (excess reagent, two-site, or sandwich assays). ,-.. Creatinine Clearance. When reviewing performance data, particular attention should be paid to the precision and accuracy of measurement, including the concordance between the results produced by
the POCT device and by a routine laboratory method because patients are likely to be managed using both analytical systems. Because sodium and potassium are routinely assayed together, methods for their analysis are described together later in this chapter. The work of Knudson on the familial-specificincidence of RB led to the two-hit hypothesis.
Instead, monitoring the air a t Toxic Metals the manufacturing site for Cr6+ is the usual way to test for CPt exposure. The relationship between pressure and solubility varies with the nature of the gas. Congenital Hypothyroidism Thyroid hormone is essential for cellular function and normal brain growth. Onset during adult life is very rare; most cases
have been associated with myelodysplasia and are caused by acquired somatic mutations of the FECH gene in hematopoietic cells. Comparatively, fluorescence measurements are 100 to 1000 times more sensitive than absorbance measurements. Hemoglobin-Oxygen Dissociation Clinical Significance The degree of association or dissociation of 0 2
with hemoglobin is determined by PO2 and the affinity of hemoglobin for 02.When the SO2 of blood is determined over a range of PO, and plotted against PO,, a sigmoidal curve called the oxygen dissociation curve is obtained. The Cystic Fibrosis Foundation has approved the Wescor Macroduct Sweat-Chek for screening at clinical sites, such as
community hospitals, using the criteria that an individual having a sweat conductivity 50 mmol/L or greater should be referred to a n accredited C F care center for a quantitative sweat-chloride test. Clinical Practice Guidelines: Systematically developed statements to assist practitioner and patient decisions about appropriate healthcare for specific
clinical circumstances; in the laboratory, this includes goals for accuracy, precision, and tumaround time of tests. The medical consequences of inborn errors of metabolism are variable, ranging from failure to thrive to acute illness leading in some cases to brain damage, coma, and death. The constant 1.86 reflects the contributions of both Nai and
CIF. In patients with current symptoms caused by potphiria, it is always possible to demonstrate excessive production of heme precursors. Carboxyhemoglobin concentrations are higher in areas where there is much heavier automobile traffic than in rural areas (as was true for blood lead in the 1970s in the United States). With many systems,
however, the plasma hemoglobin concentration may be increased and the amount of hemolysis may contribute to interference with spectrophotometric-based chemical tests. CH 83 6. Photodetector: A device used to measure or indicate the presence of light. (GRADE Working Group). This concordance may be difficult to assess, and it may be
necessary to seek endorsements from current users of the systems and possibly conduct some form of internal trial. The body requires only 1 to 2 mmoll day, and the excess is excreted by the kidneys, which are the ultimate regulators of the amount of Nai (and thus water) in the body. Volumes are expressed in microliters (pL); the older term lambda
is no longer recommended. Statistical power may be considered as a basis for comidering the appropriate sample size as presented under regression analysis." Additionally the probability of detecting rarely occurring interferences showing up as outliers should be taken into account when considering the necessary sample size. Newborn Screening
There are three major classes of disorders of metabolism: disorders of metabolism of amino acids, fats, and carbohydrates. Williarns hematology. Bossuyt PM. Towmds complete and accuiatc rcporring of studies of diagnostic accuracy: thc STAKD initiative. CA 72-4 is measured using an immunoradiometric assay (IRMA) provided by Fujirebio
Diagnostics. The LOINC database currently carries records for greater than 30,000 observation^.'^ For each observation, there is a code, a long formal name, a short 30-character name, and synonyms. ........................... OX 11-1 1 Unit Operations in an Analytical Process I Automation in the Clinical Laboratory Technologies Used for Automatic
Identification and Data Collection nance of this connection throughout (1) transport of the specimen to the lahoratoly, (2) subsequent specimen analysis, and (3) preparation of a report is essential. Chronic liver injury generally takes the clinical form of chronic hepatitis; its long-term complications include cirrhosis and HCC. maturitv of the infant at
birth., (2) . There are several causes, both inherited and acquired, of hyperammonemia. See Cardiac biomarkers Biometric authentication, 248 Biorhythm, 450 Biosensors affinity, 100-101 conductometric, 98-99 definition of, 84, 96 description of, 96-97 enzyme-based with amperometric detection, 9798, 98f commercialization of, 97 conductometric
biosensors and, 98-99 electron acceptors, 98, 98f interferences, 98 operating principles of, 97, 97f Biosensors (Continued) with optical detection, 99-100 oxygen limitations, 97-98 Biotin, 4771-478t, 491-492 Biotransformation, 675 Biuret method, 312-313 Bland-Altman plot, 215-216, 216f Blank, 63, 67, 210 Blindness, 60 Blood. Electrocardiogram
(ECG): A graphic recording of the electrical activity produced by the heart muscle. Ampholyte: A molecule that contains both acidic and basic groups (also called a zwitterion). The major operational difference between the fluorometer and the nephelometer is that the excitation and detection wavelengths of a nephelometer will be set to the same
value. The built-in diagnostics supplied in most modern analyzers provide sufficient "intelligence" in the analyzer that the operator is able to "walk away" from the instrument for short periods, confident of its reliable operation. Whitley -- Vitamins, trace elements and nutritional assessment / Alan Shenkin and Norman B. Crossed
immunoelectrophoresis (CRIE, also known as twodimensional immunoelectrophoresis) is a variation of IEP wherein electrophoresis also is used in the second dimension to drive the antigen into a gel containing antibodies specific for the antigens of interest (Figure 10-6).' In practice, CRIE is more sensitive and produces higher resolution than that
possible with IEP. Hormone concentrations are also affected by aging. Failure of transthyretin to increase is a n indicator of fulminant hepatic failure in acute hepatitis and is associated with a poor prognosis. The normal daily diet contains 8 to 15 g (130 to 260 mmol) of NaCl, which is nearly completely absorbed from the gastrointestinal tract. T h e
robotic system is then responsible for introducing specimens into the appropriate analyzer, allowing the technologist to assume a primarily monitoring role. ........ The relationship between absorption, fluorescence, and phosphorescence is shown in Figure 4-9. Peptide Bond: The amide bond formed between the carboxyl group of one amino acid and
the amino group of another. The first step is to quantify urinary PBG: screening tests are too insensitive for this purpose. High pretreatment SCCA values appear to be associated with a poor prognosis. In addition to possessing wavelength characteristics, light also behaves as if it is composed of discrete energy packets called photons whose energy is
inversely proportional to the wavelength. Reverse Osmosis Distillation, ion exchange, reverse osmosis, and ultraviolet oxidation are processes used to prepare reagent grade water. T h e probability that x is within 2 a of w [i.e., Pr(lx - < 20) =I is 0.9544. Reperfusion: The restoration of blood flow to a tissue; in discussions of acute coronary syndromes,
it refers to return of blood flow to an area of the heart supplied by a coronary artery. Stand-Alone Specimen Processing Systems A n example of a stand-alone specimen processing system is shown in Figure 11-4. 691t Antinuclear antibody, 691t a,-Antiplasmin, 298t Antipsychotic drugs, 554-556 Antismooth muscle antigen, 691t Antisoluble liver
antigen/liver pancreas, 691t Anti-Tg antibodies, 773 Antithrombin 111, 298t Antithyroglobulin antibodies, 356 Antithyroid antibodies, 773, 774 Antithyroid peroxidase antibodies, 773-774 al-Antitrypsin, 296te297t, 298-299, 679, 691 Apoenzyme, 140, 149,476,484 INDEX Apolipoproteins Assays (Continued) lipoprotein subfraction assays, 426-427 ,lowdensity lipoprotein measurements using, 424-425 vitamin D, 725 Assisted reproduction, 801 Atherogenesis, 428 Atherosclerosis, 402, 614, 617-618 Ativan. The chemical manufacturer's information as supplied on the MSDS is used to ascertain whether a certain chemical is hazardous. The drug is rapidly absorbed from the GI tract. Scintillation
Counting. This results in failure of tubular reabsorption of water in the kidney. Outcomes: Results related to the quality or quantity of life of patients; examples include mortalitv, functional status, quality of life, and well-being. The relationships between these two fields of endeavor are discussed. What risks are associated with not receiving the result?
- Analgesics: Agents that relieve pain without causing loss of consciousness. This decreases the stability of the cells that then become more rapidly destroyed, leading to jaundice, anemia, and decreased blood flow predisposing to infections and pulmonary hypertension.' Congenital Adrenal Hyperplasia (Adrenogenital Syndrome) Approximately 1 in
12,000 infants are affected with CAH. These chemicals must be stable substances of definite composition that can be dried, preferably at 104 "C to 110"C, without a change in composition. In other systems the specimen is labeled at the patient's bedside, along with the patient identification and collection information, and enters the laboratory with a
requisition form. Under certain conditions of collection and specimen handling, total carbon dioxide values determined in this manner are comparable with values for the calculated concentration of total carbon dioxide obtained in blood gas analysis (see later section in this chapter on blood gas methods). Closed-container sarnpling is used widely in
hematology analyzers. 1. Serum iron is low during a woman's fertile years, and her plasma ferritin may be only one third the concentration in men. The most important aspects of pregnancy management are detection of pregnancy and establishing accurate estimates of fetal age. instead of adding 90 mL of waier to 10 mLnLofconcentrated solution,
the 10 mL of concentrated solution should be pipetted into a 100-mL volumetric flask. It is used to concentrate macromolecules, such as proteins, because smaller dissolved molecules pass through the filter. EDTA is used as the disodium, dipotassium, or tripotassium salt, the last two being more soluble. See Prostate-specific antigen Antigen-antibody
binding, 157-158 Antigen-antibody reactions, 83 Antihistamines, 562, 574, 575f Antiliver kidnev microsome. Prediction of concentrations of cdO, in these therapies is useful because tissue oxygenation by dissolved 0, becomes increasingly important when hemoglobinmediated 0, delivery is impaired. 4. 458 menstrual cycle, 791-792 metabolic pathways
controlled by, 451,454 pituitary. Multivariate Analysis: Consideration of more than one test simultaneously. Operator Interface: The part of a device that the operator is required to use in order for the device to work (e.g., switch on a reader, enter a patient or sample identification, or calibrate the device). T h e blanket is unrolled from the case and
rolled around the body hy taking hold of the rope that is attached to the blanket and turning the body around. Now that this is possible, we must develop a policy of how to Although detection of the mutadeal with the inf~rmation.~ tion is not useful as a tumor marker per se, with further understanding of how the mutated gene products act, it may be
possible to understand the molecular events that lead to development of some breast and ovarian cancers. The presence of twins approximately doubles CG concentrations. In: Wehry EL, cd. It is, however, not present in many individuals with liver disease (especially chronic liver disease), and also may occur with bilirubin overproduction (hemolysis)
or congenital disorders of bilirubin metabolism. Describe the function and composition of amniotic fluid. Codon: A three-nucleotide sequence that "codes" for an amino acid during translation or codes for the end of a peptide chain ("stop codon"); there are 64 possible codons of three nucleotides in nuclear DNA. These assays selectively measure
cholesterol on LDL after masking cholesterol associated with the other non-LDL fractions or by selectively solubilizing LDL. Family investigation has a more limited role in the clinical management of other porphyrias. Hepatic Encephalopathy: A term used to describe the deleterious effects of liver failure on the central nervous system. Because
glycerol is measured enzymatically. The objective is to ensure that the properly collected and identified specimen arrives at the testing facility in time and under the correct storage conditions so that the next phase (analytical) then proceeds. In their normal, quiescent state, stellate cells store vitamin A, and synthesize nitric oxide, which helps to
regulate intrahepatic blood flow. Alternating current in the radiofrequency range short-circuits the bipolar lipid layer of the cell membrane, allowing energy to penetrate the cell. In certain settings, such as ketoacidosis with severe hyperlipidemia8 or multiple myeloma with severe hyperproteinemia, the negative exclusion effect may be so large that
laboratoryresults lead clinicians to believe that electrolyte concentrations are normal or low when, in fact, the concentration in the water phase may be high or normal, respectively.' In direct ISE methods, there is no dilution and measured electrolyte activity is directly proportional to the concentration in the water phase, not the concentration in the
total volume. The affinity of hemoglobin for 0, depends on (1) temperature, (2) pH, (3) PCO,, (4) concentration of 2,3-DPG, and Increased values for PSoindicate displacement of the 0, dissociation cunre to the right indicating a decreased affinity of The chief causes are (1) hyperthermia, the hemoglobin for 02. T h e solubiliq of most gases in liquids
decreases with an increase in temperature and indeed boiling a liquid frequently drives out all dissolved gases. 10. Provocative testing with intravenous administration of calcium and pentagastrin also produces increased calcitonin concentrations. portation (DOT) released a revised rule with standards for infectious substance hazardous material
handling. Each specimen passing through a specimen processing area has to undergo a series of operations, beginning with (1) receiving the specimen, (2) inspecting it for appropriateness (labeling, container type, temperature, and quantity of specimen), (3) logging onto the LIS, (4) labeling with an accession number, and (5) separating urgent and
stat specimens from routine specimens. Now, the recommended unit for expressing the concentration of a n electrolyte in Introduction to Principles of Laboratory Analyses and Safety plasma is the millimoles per liter (mmol/L). ~ 1 12 Methods for calculating or comparing measures of diagnostic accuracy, and the statistical methods used to quantify
uncertainty (e.g., 95% confidence intervals). T h e fractional weights of a set of class S standards are usually made of platinum or aluminum. The more encompassing term nonalcoholic fatty liver disease (NAFLD) has been introduced to include this latter form and NASH. No specifications for storage systems for type I water are given because it is not
possible to maintain the high resistivity while drawing off water and storing it. Detection Methods: Techniques to identify nucleic acid sequences, usually after purification and amplification. The mutated N-ras gene is found in neuroblaschemical markers in establishing cancer risk and screening for tomas and acute myeloid leukemia. Dipstick: A
simple-to-use device comprising a surface or pad containing reagents onto which a sample is spotted (or the device dipped in the sample [e.g., urine]), and which then enables the reaction of the sample with the reagents to be monitored (e.g., by color change . Early methods concentrated on the detection of ammonia using either glutamate
dehydrogenase or the Berthelot reaction. Tandem Mass Spectrometry (MSjMS): A spectrometric method of analysis that involves separation and identification of substances and chemicals based on their mass-to-charge (mh) ratio. See Calcium description of, 432 magnesium. The centrifuge timer should be checked weekly against a reference timer
(such as a stopwatch) and should not be more than 10% in error. Smoking affects both the adrenal cortex and the medulla. When substances move from maternal circulation to fetal circulation, they cross through the trophoblasts and several menlhanes. T h e regukatory function of the kidneys has a major role in homeostasis. They may also provide
facilities to assist with the review of completed test results. This requirement, together with the relatively low demand for urine tests compared with that for serum tests, has restricted the development of analyzers designed specitically for urine constituents. In the distal tubules, interaction of the adrenal hormone aldosterone with the coupled Na+Kt and Nai-H+ exchange systems directly results in the reabsorption of Na', and indirectly of C1-, from the remaining 5% to 10% of the filtered load. St Louis: Saunders, 2005:79.) Syringes are customarily used for patients with veins from which it is difficult to collect blood and for blood gas analysis. For example, one may measure a control in
duplicate for more than 20 runs, in which case 20 observations are present with respect to both components. The increase may be even higher in diabetics. With liver disease, hypoalbuminemia is noted primarily in cirrhosis, autoimmune hepatitis, and alcoholic hepatitis. ALA is sometimes referred to as arninolevulinate (to emphasize its ionic nature
at physiological pH). Philadelphia: W.B. Saunders, 2006:3-40. Values in ~arenthesesarc pcrcent of dose excreted in urine. Table 36-4 summarizes laboratory tests used to evaluate and monitor treatment for HCV. This decomposition introduces nonlinear response curves and loss of the majority of the sample fluorescence. ground interference from
lipemic samples becomes greater. Calculation of a predictive index termed Fibrotest using a combination of 5 markers (a2macroglobulin, ap~lipo~rotein A,, total bilirubin, GGT, and haptoglobin) was highly effective in predicting persons with several causes of chronic hepatitis who did not have significant fibrosis. T h e availability of techniques based
on the polymerase chain reaction (PCR) permits an analysis of the variation in the nucleotide sequence of the apo Egene (Figure 23-22). From a practical point of view, the "ruggedness" of the method in routine use is of importance. Basic Concepts A n atom is the smallest unit of an element having the properties of that element. Thus we have the
relation XT, ,,,= X,,; ~ Comparison of measurements by two methods is a frequent task in the laboratory. Error will be minimal if the resulting bubble is ejected immediately upon removing the needle from the puncture site. For example, pipetting bulbs should always be used, and pipettes must be held in a vertical position when adjusting the liquid
level to the calibration line and during delivery. The diagnosis is confirmed biochemically by urine organic acid, urine acylglycine, and plasma acylcarnitine analyses and by DNA analy~is.'~,'~ Two common mutations have been identified in patients with MCAD deficiency. Nevertheless, the term "dialysis porphyrian has been coined for these patients
even though it is unlikely that raised porphyrins are responsible for the skin lesions. Pneumatic Tube Identification Errors Many opportunities arise for the mismatch of specimens and results. Carryover is a potential problem with both types of systems. In parts of the world with high rates of chronic infection, much of the transmission is vertical. The
acute phase may be accompanied by mental confusion with abrupt changes in mood, hallucinations, and other psychotic features. This approach works only if clinicians actually consider the D-dimer results and stop ordering the expensive imaging tests when the D-dimer result and the clinical findings indicate that they are not needed. 8,Labeling
identification system of thc National Fire Protection Associat~on.(Courtesy Lab Safety Supply Inc., Janesvilie, Wis.) Introduction to Principles of Laboratory Analyses and Safety the contents of the container appropriately is contained on the shipping label and should be noted. The Ag/AAgCl electrode is used both as an internal reference element in
potentiometric ion-specific electrodes (ISEs), and as an external reference electrode half-cell of constant potential, required to complete a potentiometric cell (see Figure 5-1). These include SRM 936a (quinine sulfate dihydrate) for calibrating such instruments and SRM 1932 (fluorescein) for establishing a reference scale for fluorescence
measurements (see http:/l www.nist.gov). The transmittance (T) through this reference cell is IR divided by Io; the transmittance for the compound in solution then is defined as In practice the direct proportionality between absorbance and tionship exists up to a certain concentration or absorbance. The plasma uric acid concentration is high at birth,
but high clearance soon reduces the plasma concentration to below the adult value. The use of disposable cuvets has simplified automation and eliminated carryover in the cuvets and the maintenance of flow cells. In flameless AA techniques (carbon rod or "graphite furnace"), the sample is placed in a depression on a carbon rod in an enclosed
chamber. 354 T IV Analytes Analytical Methodology Two antibodies are used in immunoassays: MAb 115D8 is attached to a solid support and functions as the capture antibody, whereas MAb DF3 is the labeled detection antibody. Gamma-Hydroxybutyrate (GHB): A potent sedative, hypnotic, euphorigenic agent that is illicitly ingested for its
pleasurable effects. In these devices, a mixture of antibodies is immobilized at the origin, and complementary antibodies for the various analytes are immobilized at varying positions along the porous strip. Chemiluminescence: The emission of light by molecules in excited states produced by a chemical reaction, as in fireflies. In this section the
practical considerations that influence a ~ laboratory's decision to automate part or all of its operations are discussed. Limit of Quantitation The relative uncertainty of measurements at or just exceeding the LoD may be large, and often a quantitative result is not reported. Thus, the decrease in total cholesterol concentration is mostly due to a
reduction in low-density lipoprotein (LDL) cholesterol. For collection from the finger of a child or adult or from an infant's heel, warming may be accomplished by immersing the arm or leg in water warmed to 45 "C. Philadelphia: WB Saunders, 1996:721.) patients with cirrhosis. Ionization interference occurs when the presence of an easily ionized
element, such as K, affects the degree of ionization of the analyte, which leads to changes in the analyte signal. After electrophoresis, an antiserum against the protein of interest is placed in a trough parallel and adjacent to the electrophoresed sample. Use of the STARD initiative is recommended for all reports of studies of diagnostic accuracy.
However, the response of these enzymes to exercise is less in athletes than in other individuals. Identifying these three components proves to be critical in designing studies of utility or outcomes of testing (see later in this chapter). Most cases occur between the 27th and 36th weeks of pregnancy, but it also may occur postpartum.Women typically
have (1)epigastric or right upper quadrantpain, (2) malaise, (3) nausea, (4) vomiting, and (5) headache. In contrast, if PT is prolonged because of hepatocellular disease, factor synthesis is decreased and administration of vitamin K does not typically correct the problem. 90 Glossary Chromaffin Cell: Neuroendocrine cells derived from the embryonic
neural crest found in the medulla of the adrenal gland and in other ganglia of the sympathetic nervous system; sonamed because of the presence of cytoplasmic granules that give a brownish reaction with chromium salts. Sweat Chloride: The concentration of chloride in sweat; increased sweat chloride is characteristic of cystic fibrosis. The presence
of hCG in seminoma may indicate the presence of choriocarcinoma. In each of these examples, three components are present: a question, a decision, and an action. In a related variation of this technique, known as hemagglutination inhibition, the ability of antigens, haptens, or other substances to inhibit specifically hemagglutination of sensitized
(coated) cells by antibody is determined. Therefore, from equation 9, the halfto unity (aAgcl cell potential is controlled by the activity of chloride ion in solution (acr) contacting the electrode. ~.~ This section defines the basic concepts used in this chapter: calibration, trueness (accuracy), precision, linearity, limit of detection, and others. The drive to
automate these mega-laboratories has led to new avenues in laboratory automation. Initially, these analyzers were used in a single-channel analysis configuration and carried out a sequential analysis of each specimen. The partial pressure of a gas in a gas mixture is defined as the substance fraction of gas (mole fraction) times the total pressure. It is
the major source of glucocorticoids. Gastric inhibitory polypeptide (GIP) is secreted hy the duodenum and jejunum. Auto repair mechanics represent a work group that has significant opportunity for exposure to cadmium. Clinically, the measurement of tHcy is considered important (1) to diagnose hornocystinuria, (2) to identify individuals with or at a
risk of developing cobalamin or folate deficiency, and (3) to assess tHcy as a risk factor for CHD. A n exception to the general expression of analyte concentrations in terms of volume of solution is the measurement of osmolality, in which concentrations are expressed in terms of mass of solvent (mOsmol/kg or mmo&g). Chemiluminescence assays are
ultrasensitive (attomole to zeptomole detection limits) and have wide dynamic ranges. Klee, M.D., Ph.D., and James 0. Use of broader-band light sources usually leads to some decrease in absorbance. APC One of the first evenrs in the putative steps of progression of precursor lesions to colon cancer is loss of the adenomatous polyposis coli (APC) gene
in premalignant polyps. The primary biochemical abnormality in EPP is decreased FECH activity. Professor of Clinical Chemistry University of Liverpool, Honorary Consultant Chemical Pathologist Royal Liverpool University Hospital Liverpool, United Kingdom; European Editor, Nutrition New York, New York Vitamins and Trace Elements Alan L.
Initially, such workstations were configured with clusters of or identical instruments, such as chemistry, immun~chemistr~, hematology analyzers. ~ l r l ~ . K-ras mutations appear to correlate with poor prognosis and shorter disease-free survival in patients with adenothat function at some stage of activation of cells for proliferation, and their
activation leads to cell division. Once in the gut, porphyrins are susceptible to modification by gut flora. In practice, competition between radiolabeled and unlabeled antigen or antibody in an antigenantibody reaction analytically is used to determine thc concentration of the udaLeLeil antigen or antibody. A classic design is to randomize patients to
receive or not receive a test, and then to modify therapy from conventional therapy to a different therapy based on the test result in the tested patients. Measurements of individual patient samples with the specified concentrations are preferable to get a true impression of possible matrix effects. The reference standard is the best available method for
establishing the presence or absence of the target condition (the suspected condition or disease for which the test is to be applied). Third Report of the National Cholesterol Education Program (NCEP) Enperr Panel on Detrction, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel 111) final report. Proper specimen

collection and handling are critical for accurate determinations. List and describe the three phases of digestion. Light source Entrance slit Monochromator Exit slit Cuvet Light souice Detector Meter Sample C--L-k-J Reference I I Figure 4-4 Double-beam-in-space spectrophatometer. At least two or preferably more calibrators should be included in the
generation of a calibration curve. List five major hormones synthesized in the gastrointestinal tract and their main functions. In the intestinal tract, bilirubin glucuronides are hydrolyzed and reduced by bacteria to urobilinogens, which undergo an enterohepatic circulation, and then to stool pigments stercobilin, mesobilin, and urobilin. These
techniques are discussed in detail in Chapters 4-10. Solid carbon dioxide (dry ice) is a convenient refrigerant material that helps maintain frozen specimens, and temperatures as low as -70 "C are achievable. Disorders of Pregnancy, 802 Edward R. Persistent psychiatric illness is not a feature of the acute porphyrias, though mild anxiety or depression
may be present in some patients. Transcription: The process of transferring sequence information from the gene regions of DNA to a n RNA message; making an RNA "copy" of the DNA. Absorptivity: A measure of the absorption of radiant energy at a given wavelength and/or frequency as it passes through a solution of a substance at a concentration
of 1 molL, expressed as the absorbance divided by the *The authors gratefully acknowledge the original contributions by Dr. Merle A. A more general role for audit, however, is that it can be used as part of the wider management exercise of benchmarking of petformance with the use of relevant performance indicators against the performance of
peers. These errors necessitate periodic changes of the membrane as part of routine maintenance. AFP is synthesized in large quantities during embryonic development by the fetal yolk sac and liver. An example of the former group is PKU, a disorder of phenylalanine metabolism caused in the majority of cases by deficiency of phenylalanine
hydroxylase, the enzyme responsible for the conversion of phenylalanine to tyrosine. A, Cade 39. This breadth of technology encompasses a large range of analytes, and many of the devices use the same analytical principles as those found in conventional laboratory BOX 12-1 I Environments Where Point-of-Care Testing Might Be Employed BOX 12-2
BOX 12-3 patient ...... The decay time of emission of phosphorescence light is longer (lo4 to 10-5) than the decay time of fluorescence emission. Persistent pain and vomiting may lead to weight loss and malnutrition. they reappear in some forms of cancer Neurological Porphyrias: Inherited disdue to gene reactivation in the transorders of heme
biosynthesis, characterized by acuteattacksofneurovisceral formed malignant cells. Hepatitis A Virus Hepatitis A virus (HAV) is the most common cause of acute viral hepatitis in North America, although its incidence has been declining with the use of vaccination. It is simple, rapid, and nonisotopic. Improvement Amendments of 1988. cal,
electrophoretic, mass spectrometric, enzymatic, and immunoassay techniques. In simple diffusion, a concentration gradient is established for only a single reactant. Jackson, M.D., MS. Disposable cuvets became possible through the development of improved plastics (notably acrylic and p o l y v ~ nchloride) ~l and manufacturing technology. Early
virological response (EVR) refers to at least a 21og decrease in viral load after 12 weeks of treatment. In tissue cells, its average concentration is 150 mmol/L, and in erythrocytes, the concentration is 105 mmol/L (-23 times its concentration in plasma). Hepatitis, Chronic: A collective term for a clinical and pathological syndrome that has several
causes and is characterized by varying degrees of hepatocellular necrosis and inflammation for at least 6 months. Oosterhuis WP, Bruns DE, Watine J, Sandberg S, Horvath AR. Additional disorders that may be part of a newborn screening program include biotinidase deficiency, Duchenne muscular dystrophy, neuroblastoma, and toxoplasmosis among
others. IFCCIIUPAC System T h e IFCC/IUPAC system recommends that the following items be included with each test result: 1. Note that sweat-conductivity methods produce results that are approximately 15 mmol/L higher than sweat-chloride concentration. The double-voided specimen is the urine excreted during a timed period after a complete
emptying of the bladder; it is used, for example, to assess glucose excretion during a glucose tolerance test. Maternal Adaptation During pregnancy a woman undergoes dramatic physiological and hormonal changes. P is then calculated manually or automatically by use of equation (10). Portal hypertension is a common factor in all cases of HRS
developing in chronic liver d i ~ e a s eHRS, . In many cases a standard does not exist, and maybe not even a specification. C , Articulating (polar) or jointed. "Homogeneous" enzyme immunoassay: new immunochemical technique. Absorption of a quantum of light energy by a molecule causes the transition of an electron from the singlet ground state
to one of a number of ~ossiblevibrational levels of its first singlet state. Also called lower limit of detection, minimum detectable concentration (or dose or value). robability and robabiiity Distributions Consider again the frequency distribution in Figure 13-2. Enzyme-Linked lmmunosorbent Assay. Early in gestation, the composition of the amniotic
fluid resembles a complex dialysateof the maternal serum. Because of this concern over the clinical significance of the causal relationship between tHcy and CHD, Refsum and colleagues developed the following recommendations": 1. ATSDR: Agency for Toxic Substances and Disease Registry. Hill G , Leavelie D, et al. In reality, analytical sensitivity
depends on the precision of the method. These include (1) radiationless vibrational equilibration, (2) the fluorescence process, (3) quenching of the excited singlet state, (4) radiationless crossover to a triplet state, (5) quenching of the first triplet state, and (6) the phosphorescence process. Sodium Sodium is the major cation of extracellular fluid.
investigations. Solid bars indicate the sites of primary enzyme defects in various metabolic disorders associated with hypetammonemia: (1) carbamyl phosphate synthetase 1, (2) amithine transcarbamylase, (3) argininosuccinatc synthctase, (4) atgininosuccinate lyase, (5) arginase, (6) mitochondrial amithine transport, (7) propionyl CoA carboxylase,
(8) methyimalonyl CoA mutase, (9) ~=lysinedehydmgenase, and (10) N-acetyl glutamine synthetase. Spectrophotometric methods are used to determine OZHb and reduced hemoglobin (HHb) with SO2 calculated according to where cOZHbis the concentration of oxyhemoglobin, cHHb the concentration of de~x~hemoglobin, and the sum of
oxyhemoglobin and deoxyhemoglobin represents all hemoglobin capable of reversibly binding 01. Parents of offspring with one of these metabolic conditions are carriers of the condition in that they carry one normal allele and one mutant allele 827 and they do not show clinical signs of the condition. Many commonly prescribed pain medications have
migrated from pharmaceutical use to "drug of abuse" status (see Chapter 31). Results are produced in less than 20 minutes, and the assay menu includes C-reactive protein (CRP), human chorionic gonadotropin (hCG), and cardiac marker^.^' In Vivo, Ex Vivo, or Minimally lnvasive Devices 195 manually into an LIS with a major risk of transcription
crror. Clin Chem 2002;48:1751-60. Define optode and provide examples of optodes as used in a clinical setting. Menstrual Cycle The plasma concentrations of many female sex hormones and other hormones are affected by the menstrual cycle (see also Chapters 42 and 43). Glutaric Acidemia Type I Glutaric acidemia type I (GAI, OMIM #231670) is an
autosoma1 recessive disorder of lysine, hydroxylysine, and tryptophan metabolism caused by deficiency of glutaryl-CoA dehydrogenase. Ashwood, David E. In general, drugs are present in saliva fore indicates recent drug use. Antigen: Any material capable of reacting with an antibody, without necessarily being capable of inducing antibody formation.
(Modifiedfrom Journal of the International Federation of Clinical Chemistry, 1992;4:175.) 1 82 PART I I Analytical Techniques and Instrumentation Although the manual operations carried out in a specimen processing area look simple, considerable complexity underlies them. Alkaline Phosphatase: An enzyme of the hydrolase class that catalyzes the
cleavage of orthophosphate from orthophosphoric monoesters under alkaline conditions. Two mass spectrometers are used in tandem to separate and analyze mixtures of compounds, such as amino acids and acylcamitines. Koch, Theodore Peters, and Robert 0. See Ethanol isopropanol, 567 laboratory tests affected by, 56 methanol, 567 Alcoholic
hepatitis, 675, 684, 688 Alcoholic liver disease, 675, 691 Alcohol-related neurodeveloomental disorders, 566 Aldolase isoenzymes, 143 Aldoses, 374 Aldosterone characteristics of, 453t chemical structure of, 751f definition of, 749 description of, 635, 751 hypoaldosteronism, 757-758 menstrual cycle effects, 53 production of, 657 secretion of, 755
Aldosterone-producing adrenal adenoma. The estimated LOB (=95 percentile of the distribution of blank values) and the estimated LoD are indicated. Unconjugated Bilirubin: Free bilirubin that has not been conjugated with glucuronic acid. Slits are used to isolate a narrow beam of the light and improve its chromatic purity. Pancreatitis: Acute or
chronic inflammation of the pancreas, which may be asymptomatic or symptomatic and which is due to autodigestion of a pancreatic tissue by its own enzymes. Picarddo M, Huglies KT. Deve opmcnl ul consens~s-naseo rec'mmendal8ons 6. Controlling Hydrogen Ion Concentration In the laboratory, hydrogen ion concentration is controlled with
buffers. Morphine increases the activity of amylase, lipase, ALT, AST, ALP, and the serum bilirubin concentration. Electronic Health Record (EHR): A computer-based medical record. Skin Puncture: Collection of capillary blood usually from a pediatric patient by making a thin cut in the skin, usually the heel of the foot. At a cutoff of 2000 ng/mL, the
detection period following single-dose heroin decreased from 24 to 48 hours (300 ng/mL cutoff) to 12 to 24 hours but rest specificity increased. C u r Opin Biatechnol 2003;14:42-50. I t is a small part of the total fluorescence emission, and its magnitude is defined by the (1) instrument slit width, (2) detector sensitivity, (3) monochromator efficiency,
and (4) excitation intensity. Seventy-five to eiehtv vercent of colon carcinomas show deletion in one 053 allele and a point mutation in the other allele; thus no wild type of p53 protein is expressed in these tumors. Heparin. With the cutoff of 37 kUL, 67% of patients with resectable and 87% of those with unresectable pancreatic cancer have elevated
values. The plasma albumin concentration is also decreased. Ideally, treatment should start before 2 weeks of age. In these studies, patients are randomized to receive either the intervention to be tested (such as a new drug or a test) or a n alternative (typically either a placebo or a conventional drug or test), and an outcome is measured. mall
Intestine Stomach Food is converted in the stomach into a hoinogeneous, gruellike material (chyme) that passes through the pyloric sphincter into the small intestine, which consists of three parts: the duodenum, jejunum, and ileum. In: Stiaoss J, Barberi R, eds. A variety of neurotransmitter systems are dysfunctional in hepatic encephalopathy, but
the exact cause for the changes is not known. In contrast to its high ECF concentrations, the concentration of C1- in the intracellular fluid of erythrocytes is 45 to 54 mmol/L, and in intracelMar fluid of most other tissue cells it is only -1 mmol/L. Ascites: Serous fluid that accumulates in the abdominal cavity. Crnters for Disraar Control (NIOSH)
Publication No. 97-141. During late pregnancy, the placenta produces 50 to 150 mg/day of estriol and 15 to 20 mglday of estradiol and estrone. However, the detection of the 6-acetylmorphine metabolite of heroin or of the 6-acetylcodeine heroin contaminant provides evidence for heroin use. This results in an accumulation of organic acids that leads
to a metabolic acidosis with reduction of the blood pH, PCO,, and plasma bicarbonate concentrations. The composition of the blood drawn first, the blood closest LO the tourniquet, is most representative of the composition of circulating blood. New Yoik: McGraw-Hill, 2001:295-304. State the principles of atomic absorption spectrophotometry and list
the substances analyzed by it. 5-Aminolevulinic Acid (ALA): Immediate precursor of porphobilinoeen: two molecules of ALA combine to form one molecule of porphobilinogen. An alternative approach involves the enzyme N-methylhydantoin amidohydrolase (see Figure 21-1, D). Specialized alveolar cells called type 11 granular bneumocytcs synthesize
pulmonary surfactant and package it into laminated storage granules called lamellar bodies. (From Zakim 0,Boyer TD. The loss of function of this gene caused by loss or mutation may result in the inability of the DNA repair process and lead to the development of tumorigenesis. Maternal immunoglobulin G (IgG) crosses the placenta via receptormediated endocytosis. Differs from serum in that it contains fibrinogen and related compounds that are removed from serum when blood clots roper collection, processing, and storage of common sample types associated with requests for diagnostic testing are critical to the provision of quality test results and many errors can occur during these
steps. Liquid Chromatography-Mass Spectrometry (LC-MS): An analytical process that uses a liquid chromatograph coupled to a mass spectrometer. In neonates, jaundice is also called icterus neonatorum. A pooled estimate of the SDs was ~omputed'~ (in this case the square root of the average of the variances) and is equal to 0.0299 U/L. They are
classified as dissociative anesthetics because they cause functional dissociation of (1) pain perception, (2) consciousness, (3) movement, and (4) memory. Collection. Sequential Analysis: A type of analysis in which each sample in a batch of samples enters the analytical process one after another, and each result or set of results emerges in the same
order as the specimens are entered. The diagram highlights the key stcps of method selection, method evaluation, and quality control. Pricc CP, St John A. In all cases, the color produced in the tilm is quantitied by reflectance spectrophotometry. Hair specimens have also been analyzed for their drug content. Rockwood, W.D. Associate Professor
(Clinical) Department of Pathology University of Utah School of Medicine, Scientific Director for Mass Spectrometry ARUP Laboratories Salt Lake City, Utah Mass Spectrometry Nicholas E. An optical interferant is not present. Since filtered S = excreted S, then where GFR = clearance in units of milliliters of plasma cleared of a substance per minute
637 Us = urinary concentration of the substance V = volumetric flow rate of urine in milliliters per minute Ps = plasma concentration of the substance The term (Us x V)/PS is defined as the clearance of substance S and is an accurate estimate of GFR providing the aforementioned criteria are satisfied. Most existing LIS interfaces with laboratory
analyzers provide only the ability to download accession numbers and the tests requested o n each specimen, and to upload the results generated by the analyzer. pecimen Identification Typically the identifiing link (identifier) between patient and specimen is made at the patient's bedside, and the mainte- "The addresses and web addresses of the
companies that offer automated analyzers and equipment are available on this book's accompanying Evolve site, found at Tietz/fundamentals/. a functional unit of the CDC, has prkpared and widely distiLbuted a document entitled Universal Precautions that specifies how U.S. clinical laboratories should handle infectious agents." In general it
mandates that clinical laboratories treat all human blood and other potentially infectious materials as if they were known to contain infectious agents, such as HBV, HIV, and other bloodborne pathogens. The buffer has its greatest buffer capacity at its pK,, that is, that pH at which the [A-] = W ] . by the vagus nerve to secrete gastrin, which in turn
causes HCL release from parietal cells; and (3) release of gastrin, stimulated by the near neutralization (pH 5 to 7) ofgastric HCI by ingested food entering the pyloric zone. These electrodes have replaced flame photometry in the determination of sodium and potassium. A CLSI publication5 covers hazardous waste disposal; however, many
municipalities and states have their own regulations. This is especially so if the mother is HBeAg positive. Neurohypophysis: The posterior lobe of amino acids (3 to 5 residues). Both turbidimetric and nephelometric immunochemical methods using rate and pseudoequilibriumprotocols have been described for proteins, antigens, and haptens. Validity:
(in research) the degree to which a test or study measures what it purports to measure. This necessitates that the remote facility has ready access to all commonly used preservatives, freezers, and wet ice. After the membrane is washed, bound-labeled antibody is detected with a photometric or chemiluminescent detection system. prepare register
....... Loop diuretics, such as furosemide and ethacrynic acid, inhibit the chloride pump. The parameter measured may be quantity of protein precipitated, light scattering, or another measurable parameter. Combinations of distinguishable labels, such as europium (613 nm, emission lifetime of 730 ps) and samarium (643 nm, emission lifetime of 50 ps)
chelates also provide the basis of quantitative simultaneous immunoassays. A more formal evaluation may be carried out on the basis of statistical tests. Serum shows visual evidence of hemolysis when the hemoglobin concentration exceeds 200 mg/L. For electrolytic cells that form the basis of voltammetric and amperometric methods: + where E,,I,
is the thermodynamic potentialbetween the working and reference electrode in the absence of an applied external voltage. Further amplificationis achieved by a biotin:avidin: biotin linkage because the binding ratio of biotin: avidin is 4: 1 (e.g., Ag:Ab-biotin: avidin:[3 biotin labels]). In later stages the placenta directly produces enough progesterone to
maintain the pregnancy. Photodiode Array: A two-dimensional matrix of light-sensitive semiconductors that is used to record complete absorption spectrum in milliseconds. Bruns, Francois A. One of the electrolyte solutions is the sample containing the analyte(s) to be measured. Addition of a second labeled antibody forms a sandwich and traps the
label at the position of the first antibody.l01fthe label is gold sol particles or colored latex, the label is directly visualized or quantified by in a separate reader. product of heme biosynthesis found in the red blood cell; when insufficient Fe(I1) is available for heme bio~~nthesis, increased ZPP is formed. The major electrolytes (Nat, Kt, C1-, HCO:) occur
primarily as free ions, whereas significant amounts (>40%) of CaZi, Mg2t, and trace elements are bound by proteins such as albumin. Lamb, Ph.D., F.R.C.Path. The parallel component is at the resonance line of the source, whereas the two perpendicular components are shifted to different wavelengths. The partial pressure of a gas dissolved in blood
is by definition equal to the partial pressure of the gas in an imaginary ideal gas phase in equilibrium with the blood. T h e meniscus mark is set at the graduation line by removing excess water, and the flask is reweighed. Beryllium inhibits a variety of enzyme systems, including (1) alkaline phosphatase, (2) acid phosphatase, (3) phosphoglycerate
mutase, (4) hexokinase, and (5) lactate dehydrogenase. The quality of reporting in that journal increased after introduction of this checklist," though not to an ideal leveL6 In 1999, Lijmer et all6 showed that poor study design and poor reporting are associated with overestimates of the diag nostic accuracy of evaluated tests. The normal function of
the APC gene product is not known, but it interacts with proteins, such as a-and pcatenin, involved in cell-cell interactions in epithelial cells. Simultaneous Multianalyte lmmunoassays Types of simultaneous multianalyte immunoassays in which two or more analytes are detected in a single assay are becoming increasingly popular for both routine
immunoassays and in proteomic research. Randomisrd comparisons of mcdical tests: sometimes invalid, not alwaysefficient. Because the radionuclide is intimately mixed with, or actually dissolved in, the liquid scintillator, the technique is ideal for the pure @-emitters,such as 'H, I4C,and "P. The absorbance or fluorescence of the protonated or
deprotonated form of the dye is used for sensing purposes. HPLC and LC-MSIMS . Quinine and quinidine have been observed to cause thromb~c~topenia. Therapeutic Drugs, 539 Thomas P. Impaired glomerular function reduces the clearance of those water-soluble porphyrins normally excreted in the urine. ~ Modern instruments isolate a narrow
wavelength range of the spectrum for measurements. A nearly even distribution of values over the analytical measurement range is also preferable. They by mixtures of polypeptides and amino acids (especially trypregulate bile flow and secretion of pancreatic hormones and tophan and phenylalanine), but not by undigested protein. The vacuum in
such evacuated tubes is lost over time, however, and careful attention should be paid to expiration dates printed on the individual tube. Luteinizing Hormone (LH): A glycoprotein gonadotropic hormone secreted by the anterior pituitary, which acts with FSH to promote ovulation and androgen and progesterone production. fibrosis and nodular
regeneration. Electrochemiluminescence lmmunoassay In an electrochemiluminescence immunoassay, an electrochemiluminescence molecule, such as ruthenium, is used as an indicator label in competitive and sandwich immunoassays. However, delayed analysis of up to 1 hour will have minimal effect on reported values from most samples. ...
Multiple protein-tyrosine kinase receptors and are required for growthgenetic alterations may be necessary for the transformation of factor-induced proliferation or differentiation of a number of cell types. Inhaled beryllium compounds are cleared very slowly from the lungs. Ketamine may be determined by GC-MS or LC-MS. Total Effective Dose
Equivalent (TEDE): Total radiation dose from both internal and external sources corrected for type of radiation. This cell arrangement uses two PVC-type pHselective electrodes in a differentialmode. Connectivity: The property (e.g., software and hard wire or wireless connection) of a device that enables it to be space, as in the case of a narrow tube
or a porous matrix. Measurement o f Sweat Chloride (Sweat Testing) The analysis of sweat for increased electrolyte concentration is used to confirm the diagnosis of cystic fibrosis (CF). Triplets (2 antigen + 1 antibody) are maximum size attained by particles. The cuvet is rinsed several times with deionized water and dried by vacuum or pressurized
air. Reagent Grade Water: Water purified and classified for specific analytical uses. The sum of the two concentrations is used to determine whether a patient is deficient in vitamin D (or, also, whether a patient has a vitamin D overdose). The use of two reference standards, one pathological and the other based on clinical prognosis, can affect the
assessment of diagnostic accuracy. Marker concentrations change with necroinflammatory activity and may reflect disease activity at the time of sampling, rather than cumulative fibrosis. 40 PART i Laboratory Principles Use of extension cords is prohibited. Blood hemoglobin concentrations are lower in women; thus, the serum bilirubin
concentrations are also slightly lower. Ectopic Pregnancy: An embryo developing in the fallopian tube or abdomen instead of the uterus. 5-Aminolevulinic Acid Dehydratase (EC 4.2.1.24), ALAD ALAD (also known as porphobilinogen synthase) is a cytoplasmic enzyme that catalyzes the formation of the monopyrrole PBG from two molecules of ALA with
elimination of two molecules of water. Ulcerative colitis, like Crohn disease, is a form of inflammatory bowel disease. free conjugate does not by front surface f l u ~ r o m e tDisplaced contribute to the signal because it is shielded from the fluorescence excitation light by the iron oxide layer. This effort would include, but not he limited to, attention to
such items as (1) proper labeling of chemicals, (2) types and location of fire extinguishers, (3) hoods that are in good working order, (4) proper grounding of electrical equipment, (5) ergonomic issues (which include equipment, such as pipetting devices, laboratory furniture, and prevention of musculoskeletal disorders)" and (6) providing means for
the proper handling and disposal of biohazardous materials, including all patient specimens.' OSHA requires that institutions provide employees with all necessary personal protective equipment (PPE). In: Burtis CA, Ashwood ER, eds. Preconception evaluation should include (1) a medical, reproductive, and family history; (2) a physical examination;
and (3) laboratory tests. Clin Chim Acta 2004;342:23-39. Norpropoxyphene may contribute to the analgesic and cardiotoxic effects of propoxyphene. Congress to approve dialysis treatment for end-stage renal failure, a treatment with approximately this cost per QALY. Iselin.) nism consists of an active ClF pump with subsequent reabsorption of Nai
along an electrochemical gradient. denum and by fatty acids with chains of nine or more carbons, There is a growing understanding of the role of the neuroespecially in the form of micelles. The bcl-2 oncogene is highly expressed in a variety of hematological malignancies, including lymphomas, myelomas, and chronic 360 T IV Analytes leulcemias
(malignancies characterized by prolonged cell survival). There may be a slight decrease in the serum calcium concentration in both sexes. For a bench top and/or multitest analyzer, at least one QC sample should be run a minimum of once per shift-three times a day. For clinical practice guidelines, the process may involve balancing of costs and
benefits after values are assigned and the strength of evidence is weighed. Enzyme cascade reactions also have been applied to the detection of euzyme labels in EIA; the principle of a cascade assay for ALP is illustrated in Figure 10-14. In addition, other components added to the liquid scintillator include (1) a secondary solvent to improve the
solubility of aqueous samples, (2) a surfactant to stabilize or emulsify the sample, (3) a secondary scintillator, sometimes referred to as a wavelength shifter, to absorb the ultraviolet photons of the primary scintillator and reemit the energy at a 32 T I Laboratory Principles longer wavelength, which facilitates the response of some photomultiplier
tubes, and (4) one or more adjuvants, such as suspension agcnts, solubilizers for biological tissue, and antifreezes, to prevent freezing and separation of water at low temperatures. CLSI Approved standard AUT003-A. Coulometry: An electrochemical process where the total quantity of electricity (i.e., charge = current x time) required to electrolyze a
specific electroactive species is measured in stirred solutions under controlled-potential or constant-current conditions. Hypertext: An information system user interface that links related information across documents and supports easy document browsing . See also hnmunoglobulins antigen binding with, 157-158 antithvroelobulin. Porphyrins may
also come directly from the diet. Doumas, Ph.D. Professor Emeritus Department of Pathology Medical College of Wisconsin Milwaukee, Wisconsin Hemoglobin, Iron, and Bilirubin D. Also called iron overload disease. Karcher, Ph.D., and James P. In actual practice, a is often unknown, so we cannot calculate z. Bandpass: The range of wavelengths
passed by a filter or monochromator; also called bandwidth; expressed as the range of wavelengths transmitted at a point equal to one half the peak intensity transmitted. Approxi~nately5% of individuals transform annually to the nonreplicating form, characterized by (1) low or undetectable HBV DNA, (2) loss of HBeAg and development of anti-HBe,
and (3) normal aminotransferases. For the collection of blood specimens o n filter paper for neonatal screening and, increasingly, molecular genetics testing, the filter paper is gently touched against a large drop of blood, which is allowed to soak into the paper to fill the marked circle. A candidate reference PART IV 366 Analytes method for creatinine
linked to this definitive method uses 9.1 mmol/day) with advancing age from 30 to 80 years. Meconium is a heterogeneous, gelatinous material from which drugs must be extracted before analysis by immunoassay and confirmation by GC-MS. Twodimensional (X-Y) movement of probes and tubes or microtiter Introduction to Principles of Laboratory
Analyses and Safety 27 A, Adjustable volume micropipetting device with ergonomic design. The minimum epitope to which B27.29 reacts is the 8 amino acid sequence (SAPDTRPA) within the 20 amino acid tandem repeating sequence of the mucin core. Thus the reference values will depend on the instrument used. Burtis CA, Ashwood ER, B r a DE,
eds. bod~esmclide cytochem~caland agglutmat~onassays. Photodetector: Adevice used to measure or indicate the presence of light. The activity of CK and LD is usually much higher in both black men and women than in whites. However, 30 minutes is required for such a change to occur when one goes from standing to lying. Twenty replicate
measurements are then carried out at each concentration, and the percentages of positive and negative results are recorded. Each MSDS must give the product's identity as it appears on the container label and the chemical and common names of its hazardous components. Because details of these are discussed in other chapters (see Chapters 18,
22, and 23), discussion in this section is limited to tests useful for evaluation of liver function. Burtis and David E. 330 clinical significance of, 330-331 definition of, 330 description of, 317 distribution of, 319t isoenzymes, 332 macroamylases, 331 pancreatic, 330, 332 reference materials for, 25t salivary, 330, 332 substrates, 331 Amyloid disease, 307
Amyloid plaque, 310 Amyloid protein, 310 Amyloidosis, 310 Amylose, 375 Anabolic steroids, 785 Analbuminemia, 297 Analgesics acetaminophen, 569-570 definition of, 562, 549 nephropathy caused by, 651 salicylate, 570-572 Analysis batch, 171 continuous-flow, 171 definition of, 19 discrete, 171, 175 multiple-channel, 171-172 parallel, 171-172
random-access, 171 sequential, 171-172 single-channel, 171-172 Analytes chromatography applications, 126 definition of, 19, 188, 201-202 fluorescence polarization for quantitation of, 74 quantitation of, 74 Analytic reagent grade chemicals, 24 Analytical errors, 257-258 Analytical methods analytical performance criteria, 202203 calibration, 206
comparisons of data model, 214-215 description of, 213 . The quantum yield (e.g., total photons emitted per total molecules reacting) is approximately 0.1% to 10% for chemiluminescence and 10% to 30% for bioluminescence. Exon: The coding region of a gene that can be expressed as protein following translation. Cerebrospinal fluid concentrations
are -70% of Urinary excretion of Kt varies with dietary intake, but a typical range observed for an average diet is 25 to 125 mmol/day. Variation in the distribution of the same substituents around the peripheral positions of the tetrapyrrole ring gives rise to porphyrin isomers, which are usually depicted by Roman numerals (i.e., I, 11, Ill, etc.). Also,
specimens have to be sorted for centrifugation, aliquoted, or otherwise prepared for the appropriate laboratory station. Follow-up of a. Plasma insulin concentration shows a delayed response to the increased blood glucose, rising about 1 hour after a cigarette is smoked. Am J Obstet Gynrcol 2005;192:199-207. etermination of P The instruments used
for determination of PCOz, PO,, and pH are highly automated. Ashwood and David E. Test: In the clinical laboratory, a test is a qualitative, semiqualitative, quantitative, or semiquantitative procedure for detecting the presence, or measuring the quantity of an analyte in a specimen. (Improved outcomes may be difficult to establish if no successful
treatment exists for the diagnosed condition or if the condition and conditions with which it is confused are treated in the same way.) Some tests are used as surrogate outcome markers in intervention studies when a strong relationship has been documented between the test result and morbidity or mortality; examples include the use of HbA,, and the
urine albumin: creatinine ratio in studies on the management of diabetes mellitus. Malware: A generic term for malicious software, including but not limited to computer viruses. Chronic beryllium exposure in the workplace has led to occupational health concerns because of its potential to cause a progressive and potentially fatal respiratory condition
called chronic beryllium disease (CBU) characterized by the formation of granulomas resulting from an immune reaction to beryllium particles in the lung. In practice, the upper limit is often set by the linearity limit of the instrument response and the lower limit corresponds to the lower limit of quantitation (LoQ-see below). In general, concentrations
of freely diffusible constituents with molecular weights of less than 5000 Da are unaffected by postural changes. Basically, after the non-HDL lipoproteins are first physically removed or are effectively masked, total cholesterol is then measured. T h e most straightforward procedure is to carry out a method comparison study based o n a set of patient
samples, where one of the methods is a reference method as outlined later. T h e differing solubilities of individual porphyrins are of importance not only in the design of analytical methods for their extraction and fractionation but in determining the route of excretion from the body. Second, the more frequently occurring situation-the comparison of
two field methods-is considered. The cells of the pyloric zone secrete mucus, pepsinogens, serotonin, gastrin, and several other hormones but no HCI. Clin Chem 2003;49:7,18. The total O2 content ct02 of a blood sample is the sum of concentrations of hemoglobin-bound 0, and of dissolved 0,. Absorbed beryllium accumulates in the skeleton. McMillin,
Ph.D., Carl A. Any substance that accepts electrons is an oxidant (Ox), and any substance that donates electrons is a reductant (Red). O n the basis of these measurements, it can be judged whether the "95% interval" for the cut-off point is within or outside this interval. Cystic Fibrosis (CF): An inherited disease caused by genetic alteration of a
transmembrane conductance regulator protein (CFTR) that leads to chronic pancreatic and obstructive pulmonary disease. Secondary labels such as biotin also are used to introduce amplification into an immunoassay. Should clinical information be provided to those performing or reading the index test for the study of its diagnostic accuracy! For
example, should the radiologist reading the new type of x-ray image know the results of prior tests on the patient? PTER 36 3. According to the ACMG report, newborn screening programs in each state should include at least five fatty acid oxidation disorders, nine organic acidemias, six aminoacidopathies (e.g., phenylketonuria [PKU] and maple syrup
urine disease), three hemoglobinopathies, and six other disorders (Table 44-1). A rotating paddle 5. This value is acceptable only under the carefully controlled conditions previously described and should not be used unless these conditions are met. Other forms of user interface include (1) keypads, (2) bar code readers, and (3) possibly a printer.
REFERENCES 1. Low clinical penetrance is a prominent feature of all the autosomal dominant acute porphyrias. J Clin Endocrinol Mrtab 200489:534-43. Jaffe -- Kidney Disease / Michael P. Pyrimidine: A base containing one carbon-nitrogen ring; cytosine, thymine, and uracil are pyrimidines. AST is found in liver, muscle (cardiac and skeletal), and to
a limited extent in red cells. Reference Standard: The best available method for establishing the presence or absence of the target disease or condition; this could be a single test or a combination of methods and techniques. IUPAC has established criteria for "primary standards." The National Institute of Standards and Technology (NIST; has a
number of Standard Reference Materials (SRMs) available Introduction to Principles of Laboratory Analyses and Safety for the clinical chemistry laboratory. Indicator, working, and reference electrodes are used for ele~troanal~tical purposes. Hydroxide Concentration The initial rate of reaction is pseudo first order with respect to hydroxide
concentrations above 0.5 mmol/L. Southern blots can detect small changes in DNA that affect the sites that the restriction enzymes cut and also can detect large insertions and deletions and some rearrangements of DNA sequences. Whereas meconium is more easily collected from newborns than urine, it is considerably more difficult to analyze.
Hormone: A chemical substance that has a specific regulatory effect on the activity of a certain organ or organs or cell types. 379, 394 I 1-Hydroxycorticosteroids,56 5-Hydroxyindoleaceticacid description of, 460, 463, 470 measurement of, 474 Ilp-Hydroxylase, 750 21-Hydroxylase deficiency of, 760, 796 description of, 750 17-~Hydroxylasedeficiency,
796 Hydroxymethylbilane synthase, 530 17-Hydroxypregnenolone,760 17-Hydroxyprogesterone, 453t Hydroxyproline, 289f, 293, 733 INDEX 3p-Hydroxysteroid dehydrogenaseisomerase deficiency, 760 5-Hydroxytryptophan 461f Hyperaldosteronism, 761t, 761-763 Hyperammonemia, 680 Hyperapobetalipoproteinemia,417 Hyperbilirubinemia breast
milk, 509 definition of, 509 familial, 695f unconjugated, 509,678 Hypercalcemia, 711, 714-715, 722 Hypercalcemia-associated malignancy, 722-723, 728 Hyperchloremia, 662 Hypercholesterolemia, familial, 418419 Hyperemesis gravidarum, 808 Hyperglycemia definition of, 373 diabetes mellitus and, 382, 458 Hypergonadotropic hypogonadism
causes of, 786b infertility caused by, 799-800 in males, 785-786 Hyperkalemia, 655, 660-661, 662f Hyperkalemic normal anion gap acidosis, 671 Hyperlipidemia,418t Hypermagnesem~a,720, 720b Hypernatremia, 655, 659-660 Hyperosmotic hyponatremia, 659 Hyperphosphatemia, 718-719, 719b Hyperprolactinemia, 740 Hyperreninemic
hypoaldosteronism, 75% Hypersplenism, 683 Hypertension aldosteronism causing, 762f renovascular, 763 Hypertensive nephropathy, 648 Hypertext, 239 Hyperthyroidism, 766, 776-778, 777f Hyperuricemia causes of, 368f definition of, 363,368 gout caused by, 370 Hyperventilation, in lactic acidosis, 671 Hypervitaminosis, 476, 480 Hypervolemia,
655, 659 Hypervolemic hypematremia, 660 Hypoalbuminemia, 706 Hypoaldosteronism, 757-758, 758t Hypoalphalipoproteinemia, 419 Hypocalcemia, 711, 713-714 Hypochloremia, 662 Hypoglycemia definition of, 373, 386 in diabetes mellitus, 388 diagnosis of, 387 ethanol and, 387 Hypoglycemia (Continued) fasting, 387-388, 400 in infants, 386 in
neonates, 386 postprandial, 387-388 reactive, 387 symptoms of, 386 unawareness of, 388 Hypogonadotropic hypogonadism causes of, 786b infertility caused by, 798-800 in males, 785 Hypokalemia characteristics of, 655, 660, 661f in primary aldosteronism, 762 Hypomagnesemia, 711, 719-720 Hyponatremia clinical manifestations of, 657, 747
definition of, 655, 657 differential diagnosis, 65% hyperosmotic, 659 hyposmotic, 657-659 isosmotic, 659 syndrome of inappropriate antidiuretic hormone as cause of. Wamick GR, Nauck M, Rifai N. Drug metabolic tests also are used as markers of function in liver transplants and in advanced liver disease. It occurs in children (most cases 4 to 12
years of age) following chickenpox (varicella) or an influenza-type illness, associated with aspirin ingestion. In the presence of CT, Ag+ions formed are precipitated as AgCl,,,,,d, and the amount of free Agi in solution is low. Antithyroglobulin antibodies either can be measured directly in all patients or, if both IMA and RIA are used to measure Tg, a
discordant result suggests the presence of antithyroglobulin antibodies. By stimulating osteoblasts, it also increases the circulating concentration of bone ALP and the noncollagenous hone protein osteocalcin (also called hone Gla protein, or BGP, because it contains ycarboxyglutamic acid or Gla). Am J Physiol Regulatory Integrative Comp Physiol
2002;282:R937-9. Bulk reabsorption of most of the filtrate (65% to 70%) and virtually complete reabsorption of glucose, amino acids, and bicarbonate take place in this segment. A slightly different potentiometric cell for PCOz is shown in Figure 5-4. Methods for calculating test reproducibility, if done. See also Acid-base balance; Acidbase
disturbances definition of, 663 DNA, 263 Base pair, 263, 266 Base peak, 128 Batch analysis, 171 bcl-2, 359-360 BCR-ABL, 360 Beam-type mass spectrometers, 132134 Becquerel, 31 Beer-Lambert law, 73 Beer's law, 63, 65-66 Bence-Jones protein, 286, 306, 338, 631. In the absence of melanoma, serum S-100P concentrations are normally
undetectable; however, with recurrent disease, S-100P rises. Lactate and acetate together decrease the plasma bicarbonate, leading to metabolic acidosis. Published values for molar absorptivities and absorption coefficients should be used only as guidelines until they are verified by readings on pure reference materials for a given instrument. The
dispersion in signal response (0")is projected onto the x axis giving rise to assay imprecision (ox). Price, and Andrew St. John -- Amino acids, peptides and proteins / Glen L. Seventy percent to 80% of heme synthesis occurs in the bone marrow and approximately a further 15% in the liver. The value of the consequence or benefit is assessed in monetary
terms; this can be quite challenging because it may require the analyst to equate a year of life to a monetary amount. Sawyer, Ph.D., M.T.(A.S.C.P.), C.L.S.(N.C.A.), C.L.Sp(M.B.) to join our editorial team as an educational 'Because the area of nucleic acid testing has grown rapidly since the fifth edition of this book, we have expanded Chapter 17
"Nucleic Acids" and added new expert authors. Nonimmune mouse serum usually is included in mouse monoclonal antibody-based immunoassays to complex HAMA. Two assays are usually employed: IgM and total anti-HBc. The total antibody assay measures both IgM and IgG antibodies, and is usually positive for life after exposure. The effect of
ketones and ketoacids is probably of the greatest significance clinically,although the effect is very method dependent. In Figure 4-12, these components are shown as they would be configured in a 90" optical system. In this case, the LoQ is the lowest assay value at which this specification is fulfilled. K m m RA, Lmk 1, r t al Electrochemiluminescence
development of immunoassays and DNA probe assays for clinical diagnostics. It can also be used to describe the study of the application of information within organizations. Outline the tasks involved in a methods evaluation, including statistical measures that must be performed. The decrease in light scattering is related to the concentration of free
hapten. In the scintillation process, the absorption of radiation produces a flash of light. In addition, the action of gastrin is potentiated by the secretion of cholecystokinin (CCK). mei id men& pecificity and intefierence The analytical specificity is the ability of an assay procedure to determine specifically the concentration of the target analyte in the
presence of potentially interfering substances or factors in the sample matrix (e.g., hyperlipemia, hemolysis, bilirubin, anticoagulants, antibodies, and degradation products). ISEs integrated into chemical analyzers usually contain Nai electrodes with glass membranes and Kt electrodes with liquid ion-exchange membranes that incorporate
valinomycin. A checklist of items to extract from primary studies in preparing a systematic review on test accuracy is available online.14 The STARD checklist4 can also be used as an additional guide in designing the template. 207 The total standard deviation (aT) may be split into withinrun and between-run components using the principle of analysis
of variance components (variance is the squared SD): In laboratory studies of analytical variation, it is estimates of imprecision that are obtained. Other tubes may he filled using the same technique with the holder Collection with Evacuated Blood Tubes Evacuated blood tubes are usually considered to be (1) less expensive, (2) more convenient, and
(3) easier to use than Figure 3-1 Assembled venipuncture set. This enzyme inserts ferrous iron into protoporphyrin to form heme. Autosomal Recessive Inheritance: A mendelian inheritance pattern in which traits appear horizontally in the pedigree, affected individuals with two abnormal alleles have healthy heterozygous parents, and heterozygous
parents have a 25% chance of having an affected offspring; autosomes have the mutation. Price CP. The muscle damage associated with the trauma of surgery will increase the serum activity of enzymes originating in skeletal muscle, and this increased activity may persist for several days.'' Increased tissue catabolism requires increased oxygen
consumption and also leads to the production of acid metabolites. Although bromcresol green measurements tend to overestimate albumin concentration at low concentrations, bromcresol purple methods give falsely low values in patients with jaundice because of interference of bilirubin at the site of binding. For example, a randomized study of a
rapid chest pain evaluation protocol that shows that normal results for cardiac markers ruled out myocardial infarction does not address the question of whether testing leads to fewer admissions to the coronary care unit, with decreased morbidity and mortality. Because hair grows at a relatively constant rate (0.3 to 0.4 mmlday), the potential exists
for segmental hair analysis to provide a "chronicle" of prior drug use. See B-type natriuretic peptide description of, 615, 618-619 renal disease and, 626 risk stratification, 626 Conjugated bilirubin, 509 Conjugated hyperbilirubinemias, 509 Conjugated proteins, 286, 295 Connectivity, 188, 195 CONSORT, 9 Continuous ambulatory peritoneal dialysis,
653 Continuous monitoring, 140, 150 Continuous-flow analysis, 171 Continuous-flow analyzers, 176 Control charts Levey-Jennings, 249, 255, 256f principles of, 255-256 Control group, 6 Control limits, 249 Control procedures, 249, 251 Control rules definition of, 249, 255 error type and, 258 Conveyor belts, for specimen transport, 181 Cooley anemia,
511 Coomassie brilliant blue stain, 312 Copper absoiption of, 499 chemistry of, 499 deficiency of, 500-501 dietary sources of, 499 functions of, 499-500 laboratory assessment of, 501, 609 metabolism of, 499, 500f recommended intake of, 477t, 500 reference intervals, 501 toxicity, 501 Coproporphyrin characteristics of, 69, 69f, 527, 528t excretion of,
530-531 Coproporphyrinogen oxidase, 530 Cordarone. Glossary Menarche: The establishment or beginning of menstrual function. The detailed statistical aspects of calibration are rather complex, but some approximate relations are reviewed here. Antigen-antibody uosscd electrophoresis. Search Strategy Searching of the pri~nayliterature is usually
carried out in three ways: (1) an electronic search of literature databases, (2) hand searching of key journals, and (3) review of the references of key review articles. Elder, M.D. Porphyrin and Heme Chemistry, 527 Primary Porphyrin Disorders, 531 Abnormalities of Porphyrin Metabolism Not Caused by Porphyria, 533 Laboratory Diagnosis of
Porphyria, 534 Analytical Methods, 536 30. Facts and recammendations about total homocysteine determinations: an expert opinion. Measurement of total serum rcstosterone in adult men: comparison of current laboratory methods versus liquid chrornarography-tandem mass spectrometry. List the sources of preanalyticai error in biood gas analysis.
Although the latter may vary widely, as long as the activity of the specific ion is constant, the concentration of the ion in the water phase becomes independent of the relative proportions of water and total solids if the ion is not bound by proteins, as is the case for CaZt. Therefore direct ISE methods are free of the electrolyte exclusion effects, and the
values determined by direct ISE methods, even in the flame mode, are directly proportional to activity in the water phase and define electrolyte concentrations in a more physiological and physicochernical sense. T h e most accurate are certified to meet standards set forth by the NIST. CERCLA Priority List of Hazardous Substances. Commercial
coulometric titrators have been developed for determination of chloride in blood, plasma or serum. A liquid scintillation detector is used to measure pure @-emitters,such as tritium or I4C. The high concentrations of TBG raise the concentration of total thyroxine (Tq)and triiodothyonine (T3),but a slight decrease in free Tqconcentration occurs during
the second and third trimesters. Because only protein-h-ee fluid passes through the capillaries to the tissue, this change in posture results in the reduction of the plasma volume of the blood and an increase (-8% to 10%) in the plasma protein concentration. ~ ~~ ~ ~ ~.~~ Abnormalities of porphyrin metabolism or excretion or both may occur in the
absence of porphyria. Three properties of arterial blood are essential to ensure adequate 0, delivery to the tissues: 1. Clinical Applications Measurement of ER in breast tumor tissue is useful as both a prognostic indicator and in determining the probability of hormonal therapy. Park, M.D., Ph.D. Resident of Anatomic and Clinical Pathology
Department of Pathology and Laboratory Medicine Hospital of the University of Pennsylvania Philadelphia, Pennsylvania Optical Techniques Marzia Pasquali, Ph.D., F.A.C.M.G. Associate Professor of Pathology University of Utah School of Medicine Medical Director Biochemical Genetics and Supplemental Newborn Screening ARUP Laboratories Salt
Lake City, Utah Newborn Screening William H. Very small (1 mm) fingerlike projections (villi) cover the entire mucous surface of the small intestine, giving it a "velvetyn appearance. Flatter glucose tolerance curves are observed with a bread diet than when a high-sucrose diet is ingested. All blood from the intestinal tract initially passes through the
liver, where products derived from digestion of food are processed, transformed, and stored. When there is food in the stomach, these cells secrete gastrin. or its affiliates SAUNDERS ELsFmER 11830 Westline Industrial Drive St. Louis, Missouri 63146 TIETZ FUNDAMENTALS OF CLINICAL CHEMISTRY Copyright O 2008 by Saunders, an imprint of
Elsevier Lnc. Before weighing a sample of the chemical, the weight of the container must be determined to subsequently allow for deducting the weight of the container from the gross weight of the container plus sample to obtain the net weight of the sample. To address the problem of a lack of connectivity in POCT instruments, a group of more than
30 companies involved in the POCT industry created a Connectivity Industry Consortium (CIC) that developed a set of seamless-"plug and Although the majority of POCT devices are used for in vitro applications, there is a smaller group that is classified as in vivo, ex vivo, or minimally invasive (Table 12-3). The time before reusable cuvet/reaction
vessels must be replaced depends on their composition (e.g., 1 month for plastic and 2 years for standard glass vessels). Lactate: An intermediary product in carbohydrate metabolism that accumulates in the blood predominantly when tissue oxygenation is decreased; increased blood lactate concentrations result in lactic acidosis. Whatley, Ph.D.
Clinical Biochemist Department of Medical Biochemistry and Immunology University Hospital of Wales Cardiff, United Kingdom Porphyrins and Disorders of Porphyrin Metabolism Donald S. List the enzymes synthesized in the liver, as well as their clinical significance,and describe the mechanisms of enzyme release. Cancer Staging: The process of
determining the anatomic extent of the tumor and the presence or absence of its spread to lymph nodes and distant organs; useful for prognosis and guiding therapy. For example, a study of test result turnaround times might collect data o n phlebotomy waiting time, quality of patient identification, transport time, sample registration time, quality of
sample identification, sample preparation time, analysis time, test result validation time, and result delivery time. Estrogen and progesterone receptors are used in breast cancer as indicators for hormonal therapy.' Patients with positive estrogen and progesterone receptors tend to respond to hormonal treatment. Disorders of iron metabolism. SingleUse Qualitative Strip or Cartridge and/or Strip Devices Many devices fall into this category, including (1) singlepad urine tests (dipsticks) that are read visually; (2) more complex strips that use light reflectance for measurement; and (3) fabricated cassettes or cartridges that incorporate techniques such as immunochromatography and are used as
immunosensors. Often, slow kinetics of electron transfer for the redox reaction on a given inert working electrode (Pt, carbon, gold, etc.) mandates use of a much more negative (for reductions) or positive (for oxidations) E,,I than predicted based merely on the Eo for a given redox reaction. It is a conjugated protein containing four heme groups and
globin, having the property of reversible oxygenation. These enzymatic methods are used by about half of all laboratories reporting total COzvalues with indirect ISEs used by the other half. Linoleic, linolenic, and arachidonic acids are examples. Hemoglobins with genetically determined changes in their amino acid sequence that alter the 0, binding
are collectively referred to as hemoglobin variants or hemoglobinopathies. LOOD GASES AND pH ~ acid-base imbalance and in monitoring therapy. h eu., skin. In traditional chromatographic analysis (e.g., high-performance liquid chromatography [HPLC]), on the other hand, it is customary to calibrate each analytical series (run), which means that
calibration is carried out daily. In obstructive jaundice, cholestatic jaundice, hepatitis, and cirrhosis there is an increased urinary excretion of predominantly coproporphyrin-I because liver disease causes a diversion of the secretion of coproporphyrin-I from the biliary to the renal route. Anticoagulant: Any substance that prevents blood clotting.
Potential conflicts of interest of all members must be noted. Network: A mechanism for connectNucleosome: A unit of chromatin coning computers for data sharing. Dowell Designer: Margaret Reid Working together to grow libraries in developing countries Printcd in the United Statcs or America Last digit is the print number: 9 8 7 6 5 4 3 2 1
Thomas M. The change in renin activity is almost as great. Normal blood cadmium concentration is less than 5 ng/mL, with most concentrations being in the interval of 0.5 to 2 ng/ mL. Prrnatai screening for major fetal disorders, Vol. Target Amplification: Any method for increasing the amount of target nucleic acid, that is, the nucleic acid of interest.
In practice, however, measurements of partial pressure are always made at body temperature (usually 37 "C), at P(Amb),and in the presence of saturated water vapor (PHzO = 47 mm Hg). The process is complex and is an "inexact science." The approaches to economic evaluation include (1) cost minimization, (2) cost benefit, (3) cost effectiveness,
and (4) cost utility analysis (Table 1-2). Most vitamin supplements contain the 400 pg of folic acid recommended daily by authorities. PTER 5 5 ence arises between two different phases in contact with each other. For example, erythrocytes in blood of normal hematocrit are estimated to produce approximately 1.8 mmol/L positive error in the
measurement of sodium by ISEs when an open, unrestricted liquid-liquid junction is used.' *A solution is equitransferent if the ions have the same motilitv. ANATOMY ...................................... Propane cylinders and cylinders of calibrating gases for blood gas equipment are examples of disposable cylinders. The sample mean x, is the arithmetical
average of a sample which is an estimate of p. DBP concentrations are increased in pregnancy and with estrogen therapy and are decreased in nephrotic syndrome. Report of the National Hemt, Lung, and Blood Institute Workshop on Lipoprotein(a) and Cardiovascular Disease: Rccent Advances and Future Directions. However, studies have suggested
a role in axonal development as a cornponent of the Netrin-1 receptor, and others have suggested a role in promoting apoptosis. Safety goggles, glasses, and visors, including some that will fit conveniently over regular eyeglasses, are available in many sizes and shapes. Biotin is attached to the antibody in relatively high proportion without loss of
immunoreactivity of the antibody. Gabow PA, Kaehny WD, Fennessev PV, Goodman SI, Gross PA, Schiier RW. It therefore has a central function in maintaining the normal distribution of water and the osmotic pressure in the extracellular fluid (ECF) compartment. The clearance of these xenobiotics by the liver is normally very rapid, and it is believed
that uptake by hepatocytes is a carrier-mediated, active-transport process. Molecular Diagnostics: A field of laboratory medicine in which principles and techniques of molecular biology are applied to the study of disease. The value of ACTH in the monitoring of therapy is still unknown. Elevated ammonia concentrations in that situation suggest acute
hepatic failure or Reye syndrome. A summary of the most common autoantibodies, their associations, and their molecular targets (when known) is given in Table 36-5. Measurement takes place when the cartridge is placed into a temperature-controlled reader, and the analytical performance is sufficient for quantitative monitoring of glycemic control.
An important clinical difference between the vapor pressure technique and the freezing point depression osmometer is the failure of the former to include in its measurement of total osmolality any volatile solutes present in the serum. A... Key elements for safety in the clinical laboratory include: 1. In the 1930s, practical application of this
phenomenon for measurement of acidity in lemon juice was made possible by the invention of the pH meter by Arnold Beckman? These random effects value. The immnu, noperoxidase methods also are applicable in electron microsCOPY. The method also has been adapted is a product of normal metabolic processes, it is present in for use in an
automated clinical chemistry analyzer, allowing the supernatant to be analyzed without the necessity for removserum. The presence of random matrix-related interferences increases the width of the distribution. Erratum in: Am J Obstet Gynecol2005;192: 1354. Once formed, erythrocyte ZPP remains elevated for the life of the red cell. Other metals in
the divalent state will also act as substrate, yielding rhe corresponding chelate (e.g., incorporation of Zn2+into protoporphyrin to yield zinc protoporphyrin [ZPPI).In iron-deficient states Zn2+successfully competes with Fez+in developing red cells so that the concentration of zinc protoporphyrin in erythrocytes increases. Reference Intervals
Reference intervals for vitamin D metabolites are method dependent, and the lower limit of 25(OH)D that is optimal for health is controversial. Several GI hormones, including gastrin, are released by both neural and local stimulation and act on various regions of the GI tract to regulate digestion and absorption. For example, there is one for sodium
that is closed by amiloride and modulated by hormones such as atrial natriuretic peptide (ANP). Mcasuremmt of steroid sex hormoncs in serum: a comparison of radioimmunuassav and mass snectromerrv Steroids 200i;67:151-8. Clin Chem 2004;50:806-18.) systematic review. Angina: Chest pain often associated with a decrease in oxygen (ischemia)
to the heart. Figure 31-29 Metabolism of methadone. It is conventional therefore to adjust clearance estimates to a standard body surface area (BSA) of 1.73 m2. The concentrations of plasma porphyrin found in dialysis patients are often much higher than normal but rarely approach those found in patients with the active skin lesions caused by PCT. ,
Antimitochondrial antibody, 691t Antimony, 606-607 Antineutro~hilcvto~lasmic antibodies, , . F is the fluorescence process from the first excited singlet state. For a given sample measured by two analytical methods, 1 and 2, we have xl, = Xl, ,,,! +&l! = X!, +Mean-Biaslf Random-Bia~l~ +&l, From this general model, we may study some typical
situations. When this relationship occurs, the solution is said to obey Beer's law up to this point. Studies can address not only the test availability, relative to nonavailability, but also such attributes as the methodology used for a measurement, the analytical quality of test performance, the turnaround time (as for POCT in the emergency department),
and the method of reporting of test results (e.g., with or without extensive interpretation of the result). When pl05-RB is hypophosphorylated, it complexes with transcription factors, such as E2F and blocks transcription of genes in S-phase cells. This approach is the most likely to identify when a test has not been performed and to identify
unnecessAry testing. Aldosterone controls salt and water balance in the kidney. Total Quality Management (TQM): A managementphilo~oph~and approach that focuses on processes and their improvement as the means to satisFy customer needs and requirements. Still others rely entirely on electrodes to react with specimens. These two fragmenrs
spontaneously reassemble to form active enzyme even if the enzyme donor is attached to an antigen. In: Burtis CA, Ashwood ER, Bruns DE, eds. This occurs when a macromolecule, such as an antibody, is heavily labeled with a fluorophore, such as fluorescein isothiocyanate. The secretion and metabolic clearance of aldosterone are decreased, with a
reduction of 50% in the plasma concentration. Additional Anticoagulants. The metabolite transformations for dihydrocodeine and oxycodone are presented in Figures 31-26 and 31-27, respectively. Portal Hypertension: Any increase in the portal vein (in the liver) pressure due to anatomical or functional obstruction (e.g., alcoholic cirrhosis) to blood
flow in the portal venous system. Fibrosis in the liver involves (1) collagen, (2) laminin, (3) elastin, and (4) fibronectin. Ischemia: Deficiency of blood flow caused by functional constriction or actual obstruction of an artery; in heart disease, the artery referred to is a coronary artery. Simple and double diffusion are the two basic approaches used for the
qualitative applications of passive diffusion. These particles are counted directly using the platelet channel of most whole blood cell counters! This technique is termed lamellar body count (LBC).A metaanalysis reported that at a fixed clinical sensitivity of 95%, the LBC clinical specificity was 80%, whereas the L/S ratio clinical specificity was 70%.16
Because of different platelet identification algorithm, counts will be lower or higher on different instruments. Consequently, interest has focused more on identifying individuals with minimal fibrosis, who have little risk of progression to cirrhosis. of the cervix.. O n centrifugation of a filled tube, this gel rises from the bottom of the tube and becomes
layered between the liquid and cellular components of the sample. Although the term "osmolarity" is often used in medical literature, osmolality is what the clinical laboratory measures and is a more informative term. Ion channels enable much faster rates of transport than ATPases, but are relatively fewer in number-approximately 100 sodium and
chloride channels as against lo7 Na+,Ki-ATPase molecules per cell. TPS appears to correlate with the proliferative activity of lung tumors, irrespective of histology and tumor volume, with increasing TPS seen with increasing stage. Most laboratories, however, now use ISE methods. As mentioned earlier, arsenic is listed as the No. 1 toxicant on the U
S . 1 "C.In general, fluorescence intensity decreases with increasing temperature by approximately 1% to 5% per degree Celsius. Reye (Reye's) Syndrome: A sudden, sometimes fatal, disease that affects multiple organs, but most notably the brain (encephalopathy) and liver. The outstanding assembly of contributing authors have made the sixth
edition the most comprehensive source of information in the field of clinical chemistry, and enhanced it with excellent illustrations. If the surgery was done within 6 months on both sides, a vein on the back of the hand or at the ankle should be used. Expressing Concentrations of In the United States, analytical results typically are reported in terms of
mass of solute per unit volume of solution, usually the deciliter. Term is the interval from 37 to 42 weeks. It has also been reported to affect the binding of triiodothyronine (T?) and thyroxine (TJ to their carrier proteins, thus producing higher free concentrations of these hormones. On the other hand, a chromogenic and an enzymatic creatinine
method are subject to different types of interfering compounds, and the random bias terms may term, the same relabe relatively independent. intensity of the reflected light from the reagent carrier is compared with the intensity of light reflected from a reference Instrumentation The components of an AA spectrophotometer are shown in surface.
These changes pennit the transfer of large amounts of calcium to the developing fetus. This disorder is characterized by increased concentration in biological fluids of phenylalanine and phenylketones. Two important probability distributions, the gaussian and Student's t, are introduced and discussed. Continuous-Flow Analyzers Technicon
Instruments Corp. Studies have shown that risk of complication increases with viral loads between 1000 and 10,000 copies/ mL.1° With treatment, the first evidence of response is a fall in HBV DNA. This controlling effect of p53 protein may be lost by deletion of the gene or production of a competing mutant protein. One may distinguish between
solutions of pure chemical standards and samples with known a~nountsof analyte present in the typical matrix that is to be measured (e.g., human serum). Deuterated internal standards (d3C3, d3C4, d9C5, d3C8, d9C14, d3C16) are added to the extraction solvent to allow the quantitation af the different acylcarnitinespecies. The lower lin~itfor
reporting quantitative results, the LoQ, relates to the total error being considered acceptable for an assay. Immunostrips are biological sensors in which the recognition agent is an antibody that binds to the analyte. Induction: In enzymology, induction is a biological process that results in a n increased biosynthesis of an enzyme thereby increasing its
apparent activity. Front Ncurorndocrinol 1994;15:157-96. Metric System: A system of weights and measures based on the meter as a standard unit of length. Slight changes in the composition of blood occur within 1 minute; marked changes have been observed after 3 minutes. Computer workstations are used to monitor and integrate the functions of
one or more analyzers. q Rewort LESULTS ~ Participants 1 Test results Estimates IISCUSSION I II I I The number, training, and expertise of the persons executing and reading the index tests lo and the reference standard. A sufficient quantity should be added to adjust the pH to between 8 and .9.. Selectivity/Specificity: The degree to which a
method responds uniquely to the required analyte. group must agree on the scope of the review. The clinical course of chronic beryllium disease is variable and the prognosis is unpredictable. Malonr FD, Canick ]A, Ball RH, Nyberg DA, Comstock CH, Bukowski R, et al. In relation to trueness, the concepts recovery, drift, and carryover may also be
considered. However, medications that color the urine red or that give a red color in an acid medium, such as phenaz~p~ridine, have been known to produce a false-positive reading. Clinical medicine, 5th ed. O n average in the collection process, the percentage of insufficient samples should not exceed 5% for patients over 3 months of age. The
location of the curve relative to the PO2 required to achieve a particular concentration of SO, in the blood is a function of the affinity of the hemoglobin for 0,. - ~ ~~ ~ AFP is a marker for hepatocellular and germ cell (nonseminoma) carcinoma. The hazard is identified more specifically in printed words placed along the horizontal axis of the diamond.
This is called an overpotential (11). PPER 12 Dipsticks. In the normal colon, bcl-?-positive cells are restricted to basal epithelial cells, whereas in dysplastic polyps and carcinomas, many positive cells may be found in parabasal and superficial regions. O n the opposite side of the membrane is a thin electrolyte layer consisting of a weak bicarbonate salt
(about 5 mmol/L) and a chloride salt. Before use, the tube should be gently tapped to dislodge any additive from the stopper before the needle is inserted into a vein; this prevents aspiration of the additive into the patient's vein. The plasma sodium concentration in an infant at birth is slightly higher than in the adult; at 12 hours, it decreases to below
the adult value before rising to a value slightly greater than in the adult. In liquid-phase adsorption, the free antigen is adsorbed onto particles of activated charcoal or dextran-coated charcoal that are added directly to the reaction mixture. In both the mature and immature infant, the arterial blood oxygen saturation is very low initially. Cuvet
Material and Certain quartz glass and plastic materials that contain ultraviolet absorbers will fluoresce. To completely eliminate changes in reference electrode half-cell potentials, a three electrode potentiostat is often employed. It is composed of large collections of fetal vessels called villi, which are surrounded by intervillous spaces in which
maternal blood flows. The hepatic duct is joined by the cystic duct from the gallbladder, creating the common bile duct (see Figure 36-I), which enters the duodenum (usually with the pancreatic duct) at the ampulla of Vater. See Phenytoin Dilution, 19, 33 Dilutional hvoonatremia. Observed concentration Figure 13-8 Outline of the distribution of blank
values, which is truncated at zero, and the distribution af sample values. Analytical Methodology The initial screening test for PCP is typically immunoassay. It has been suggested that the analytical CV for a method should not exceed one fourth of CLIA limits so as to include the possibility of unstable method performance and the use of cost-effective
quality control procedures. Water migrates across the membrane toward the side containing more concentrated solute. cenorm.be). Many qualitative and quantitative immunochemical methods are performed in semisolid mediums, such as agar or agarose. Reagents are commonly supplied as ready-made analytical kits, perhaps implemented on a
dedicated analytical instrument (open or closed system). Sample wells are punched in the agarlaparose, sample is applied, and electrophoresis is carried out to separate the proteins in the sample. In the lateral-flow, or (3) i~nmunochromatograph~ flow-through format, a heterogeneous immunoassay takes place in a porous matrix cell that acts as the
solid phase. The perspective may he long term or short term. This attachment is either nonspecific adsorption or chemical or immunochemical bonding and facilitates separation of bound and free labeled reactants. ' ~chromatographic device has also been developed for the quantitative measurement of cholesterol, which does not require the use of
any instru~nentation.'~Table 12-2 lists some of the tests performed by single or multipad dipsticks and the chemistry used for analysis. Electrolyte Exclusion Effect: Electrolytes are excluded from the fraction of total plasma volume that is occupied by solids, which leads to underestimation of electrolyte concentration by some methods. However,
under the oxygen tension in the cell, PPOX is essential for the oxidation to occur. The catechoiamines and their metabolites are discussed in Chapter 26. Also the amount of RCR-ABL transcript per pg of RNA correlated with risk of relapse; less than 1% of patients with a decreasinglevel of BCR-ABL mRNA or less than 50 transcripts per pg of RNA
relapsed, and 72% of patients with greater than 50 transcripts per pg of RNA relapsed. These -~-... ~ ................ The difference between the set points of different individuals is called interindividual variation. This instrument measured fluorescence decay of lanthanide chelates as a means of eliminating background interferences from light scatter and
short decay time fluorescence compounds. Of particular note has been the development and use of particle-based flow cytometric assays. It is the source of aldosterone. Kahn, Ph.D., D.A.B.C.C., F.A.C.B., and Donald S. In liver cirrhosis, the liver cells are replaced by fibrous scar tissue. patients, and that each sample is assayed 10 times (see Figure 139). A Carl A. Trueness and Accuracy Trueness of measurements is defined as closeness of agreement between the average value obtained from a large series of results of measurements and a true value.5 The difference between the average value (strictly, the mathematical expectation) and the true value is the bias, which is expressed numerically

and so is inversely related to the trueness. It is the technique of inserting a cath. This approach is termed single immunodiffuion and usually depends on diffusion of an antigen into Principles of lmmunochemical Techniques agar impregmted with antibody. This is often referred to as "silo budgeting." The budget for testing is established independently
of the budgets for services h a t might achieve benefit if a new diagnostic test is introduced. The chmmogranins: their roles in secretion from neuioendauine cells and as markers for neuroendacrine neoplasia. Restriction Endonucleases: Endonucleases, usually from bacteria, each of which will cut only a specific nucleic acid sequence. PRlNCl OF ORY
ED LAB MEDICINE IN ROUTINE PRACTICE The principles of evidence-based laboratory medicine can underpin the way in which laboratory medicine is practiced, from the discovery of a new diagnostic test through to its application in routine patient care. Hypovitaminosis: An unhealthy condition resulting from too little of a vitamin, interchangeable
with avitaminosis. In May of 1988, OSHA expanded the Hazard Communication Standard to apply to hospital workers. It was initially thought that plasma concentrations of these substances would correlate with extent of liver fibrosis. Although screening programs typically are not designed to provide a definitive diagnosis of disease, they identify a
subpopulation of high-risk individuals for whom follow-up, confirmatory testing, diagnosis, and treatment are advantageous. T h e meniscus then appears as a clearly defined, thin black line. Paracellular (between cell) movement is driven predominantly by concentration, osmotic, or electrical gradients. Other problems with sweat testing include
errors of evaporation and contamination and those in dilution, instrument calibration, sample identification, and result reporting. In practice, it permits direct comparison of two or more test materials and provides a simple and direct method used to determine whether the antigens in the test specimens are identical, cross-reactive, or nonidentical.
Deuterated internal standards (d3C3, d3C4, d9C5, d3C8, d9C14, d3C16) are added to the extiaction solvent to allow the suantitation of the different acylcarnitinespecies. Haverstick and Amy R. Except with interferon, viremia commonly recurs once treatment is discontinued. Thus newborns without kidneys die of pulmonary failure. T h e immune
precipitate is trapped within the gel matrix, and all other nonprecipitated proteins are then removed by washing of the gel. Glass containers with chemicals should be transported in rubber or plastic containers that protect them from breakage and, in the event of breakage, contain the spill. Catalytic Activity: The property of a catalyst that is
measured by the catalyzed rate of conversion of a specified chemical reaction produced in a specified assay system. Glass membrane and polymer membrane electrodes are two types of ISEs that are commonly used in clinical chemistry applications. Analytes that form oxides or hydroxides are especially susceptible to dissociation interferences.
Antiarrhythmic agents are often classed into four main groups according to their mechanism of action: sodium channel blockade, beta-adrenergic blockade, repolarization prolongation, or calcium channel blockade. Consequently, advanced analytical systems are now available from multiple vendors for automated (1) chemistry, (2) hematology, (3)
immunoassay, (4) coagulation, (5) microbiology, and (6) nucleic acid testing, which provide efficient and cost-effective operation with a minimum of operator input. 22 HOW indeterminate results, missing responses, and outliers of the index tests were handled. Large particles, such as suspended dust, also cause significant background interference.
Specimen Loading and Aspiration In most situations the specimen for automatic analysis is serum. Chronic Pancreatitis: An inflammatory disease characterized by persistent and progressive destruction of the pancreas. Allele: A copy of a gene; alleles may demonstrate sequence variations that determine variations in the functional characteristics of a
translated protein. Turnour Biol 2005;26:281-93. Similarly, in some metabolic disorders, urine must be collected during or immediately after symptoms of the disease appear. When the material to be centrifuged has a labile temperature, a refrigerated centrifuge should be used. Molecular Diagnosis 1996;1:183-200. Acute attacks almost always start
with abdominal pain that rapidly becomes very severe but is not accompanied by peritonism or other signs of an acute surgical condition. Because of their greater skeletal development, black children usually have higher serum ALP activity at puberty than do white children. Several methods that are used for the direct measurement of LDL cholesterol
are based on selective precipitation, with polyvinyl sulfate or heparin at low pH. In an open system, the operator modifies the assay parameters and prchases reagents from a variety of sources. For this purpose, PCP-specific immu- noassays are rapid and generally are more sensitive than TLC. The clinically useful members of this family are tissue
polypeptide antigen (TPA), tissue polypeptide-specific antigen (TPS), cytokeratin 19 fragments (CYFRA 21-I), and SCC antigen. The card is placed 1 cm behind the apparatus with the white half uppermost and the top of the black area about 1 mm below the meniscus. These include (1) obesity, (2) blindness, (3) fever, (4) shock and trauma, and (5)
transfusions and infusions. Product: The substance produced by the enzyme-catalyzed conversion of a substrate. Once the skin has been cleaned, it should not be touched until after the venipuncture has been completed. Using an immunoassay (LIA-mat Sangtec 100; Byk-Sangtec Diagnostics, Germany), a cutoff of 0.12 pg/L has been suggested that
gives a sensitivity and specificity of 0.29 and 0.93, respectively. Suppose an imprecision corresponding to a CVAof 5% is allowed for the new method, and a bias of up to +3% in relation to the comparison method is reasonable. P(Amb)- PH,O = PO, + PCO, + PN, =747-47=700mmHg The P(Amb) corrected for PH20 represents the sum of partial
pressures for the dry gases whose mole fractions are known. The activity coefficient is primarily dependent on ionic strength of the sample as described by the Debye-Huckel equation: where A and B are temperature-dependent constants (A = 0.5213 and B = 3.305 in water at 37 ' C ) , a is the ion size parameter for a specific ion, and I is the ionic
strength (I = 0.5Zm x zz,where 2: is the charged number of the ions). A metabolic acidosis develops in newborns from the accumulation of organic acids, especially lactic acid. Several conditions other than CF are associated with elevations in sweat electrolytes; however, these conditions usually are distinguishable from CF based on the patient's
clinical presentation as described in CLSI document C34-A2.' The first step in the measurement of C02 is acidification or alkalinization of the sample. © 1996-2014, Amazon.com, Inc. The preparation of many reagents and solutions used in the clinical laboratory requires "pure" water. The 95th and 96th observations have the values 0.0539 and 0.0548
UL, respectively. No alcohol or cleanser should remain on the skin because traces may cause hemolysis and invalidate test results. FISH is less analyst dependent, bur only detects increases in gene copy number. 696 ~reath-hydrogentesting, 704, 705b 4-Bromo-2,sdimetho~yphen~leth~lamine, -578f . No tourniquet is used, and no pull or only a very
gentle pull is applied to the plunger of the syringe as the arterial blood pressure pushes blood into the syringe. This fraction may also contain any IDL and Lp(a) that may be present. Consequently, one half of the sensor responds to pH alone, while the other half responds to both pH and PCOz.The signal difference between the two electrodes cancels
any contribution of sample pH to the overall measured cell potential. Since all of these factors are synthesized 680 T V Pathophysiology in the liver, a prolonged PT often indicates the presence of significant liver disease. An arm with an inserted intravenous line should be avoided, as should an arm with extensive scarring or a hematoma at the
intended collection site. Removal of Protein and Other infederants The removal of proteins and other interferants from specimens is sometimes necessary to assure specificity of an analytical method. Tiffany, upon which portions of this chapter are based. The principle of the assay, with original references 2. a varietv of other inst~umentsand
processes have been automated and used in the clinical laboratory. Continuous-Flow Analysis: A type of analysis in which each specimen in a batch passes through the same continuous stream at the same rate and is subjected to the same analytical reactions. Fluorescence: The emission of electromagnetic radiation by a substance after the absorption
of energy in some form (e.g., the emission of light of one color typically of a longer wavelength when a substance is excited by irradiation with light of a different wavelength); distinguished from phosphorescence in that its lifetime is less than 10 milliseconds after the excitation ceases. In general, the affinity is still sufficient to allow the hemoglobin to
bind adequate amounts of O2 in the lungs. Gamma-Gl~tam~ltransferase: An enzyme that catalyzes reversibly the transfer of a glutamyl group from a glutamyl-peptide and an amino acid to a peptide and a glutamyl-amino acid. In the loops of Henle, chloride and more sodium without water are reabsorbed, generating dilute urine. In voltammetric
methods, the E,,,, is varied via some waveform to alter the working electrode potential as a function of time, and the resulting current is measured. J Chromatagr A 2002;943:159-83. Biochemistry AFP is a glycoprotein with a molecular mass of 70 kDa. It consists of a single polypeptide chain and is approximately 5% carbohydrate. T h e strong binding
of iron alters the character ofprotoporphyrin to theextent that hemelackssignificant fluorescence. Visible Light: The 390- to 780-nm region of the electromagnetic spectrum that is visible to the human eye. Ergonomics: The study of capabilities in relationship to work demands by defining postures which minimize unnecessary static work and reduce
the forces working- on the body. See Liquid chromatography micellar electrokinetic, 102, 109 mobile phase of, 112, 125-126 paper, 113, 117 partition classification of, 115 definition of, 112 separation mechanisms, 114f, 115 planar analyte identification using, 126 definition of, 112 description of, 113 paper chromatography, 113, 117 principles of,
117-118 stationary phase of, 113 thin-layer chromatography. Unit-Dose Reagents: Reagents packaged such that only one package is used per assay. Phospholipid: Any lipid that contains phosphorus, including those with a glycerol backbone (phosphoglycerides) and sphingosine or related substances (sphingomyelins). Although a few laboratories with
daily workloads as low as 600 to 800 specimen tubes have justified these systems because of a shortage of technical help, typically these systems are designed for laboratories with workloads of 1000 to 10,000 specimens per day. Dextromethorphan is structurally related to the opioids, but it does not bind to opioid receprors at normal dose and is thus
1 Conjugate (-15%) Figure 31-28 Metabolism of dextromethorphan. Operationally, fluorescence intensity is therefore enhanced by either increasing reaction viscosity or lowering solvent temperature. The Thin film applicationlreaction Figure 12-4 Schematic diagram of the principles of an optical immunoassay (OW) using thin film detection. Real-time
PCR: Methods to observe the progress of nucleic acid production ("amplification") at least once each cycle. Both inadequate 636 PART V Pathophysiology perfusion and a low concentration of plasma sodium stimulate renin secretion. A n equal sign 7. Commutability: The ability of a reference or control material to demonstrate interassay properties
comparable to the properties demonstrated by authentic clinical samples when measured by more than one analytical method. In the nonpolyposis types, very few polyps are seen, but the elevated risk of cancer is essentially similar. The review group The questions that arise are similar in structure, but require may: different approaches. Some newer
co-oximeters use a diode array. Because it is impractical to have several types of fire extinguishers present in every area, dry chemical fire extinguishers are among the best all-purpose extinguishers for laboratory areas. Reprinted with permission of Wiley-Liss, Inc., a subsidiary ofJohn Wilcy & Sons, Inc.) (6). The hapten-bound albumin then competes
with free hapten (drug introduced in sample) for antihapten-antibody. Fluorescein, 8-hydroxy-1,2,6-pyrene trisulfonate (HPTS), and phenol red have been used as indicators. 697-698 hormones produced by, 453t laboratory tests for assessing, 710; regulatory peptides of, 699-701 Gaucher disease, 335 Gaussian probability distribution, 205, 205f GayLussac's law, 441t Gel electrophoresis agarose description of, 104-105 of oroteins. New York: John Wiley &Sans, 1996:515-40. IM ~~ Examples of biological specimens that are analyzed in clinical laboratories include (1) whole blood; (2) serum; (3) plasma; (4) urine; (5) feces; (6) saliva; (7) spinal, synovial, amniotic, pleural, pericardial, and ascitic
fluids; and (8) various types of solid tissue, including specific cell types. When connected in series, mixed-bed deionizers usually produce water with a specific resistance that exceeds 10 MQ/cm. Potassium chloride at a concentration 22 mol/L is preferred. Clim Chem 1983;29: 25-30. Improvement . Disposable sample-probe tips eliminate both the
contamina- tion of one sample by another inside the probe and the carry over of one specimen into the specimen in the next cup. As a preservative, together with another anticoagulant, such as potassium oxalate, it is effective at a concentration of approximately 2 g/L blood; when used alone for anticoagulation, a three to five times greater
concentrations are required. Barrier protection, such as gloves, masks, and protective eye wear and gowns, must be available and used when drawing blood from a patient and when handling all patient specimens. Apparently healthy children who have these disorders become acutely sick, lose consciousness, become comatose, and can die. Bertholf -Disorders of the adrenal cortex / Roger L. It is located beneath the diaphragm in the right upper quadrant of the abdomen and is protected by the ribs and held in place by ligamentous attachments (Figure 36-1). However, it depends on prior identification of a disease-specific mutation in the family under investigation. The xli and r2ZOO ng/L) is
suggestive of an ectopic origin. with, 812-813 during 818-819 pregnancy, 350-351, 815, ~ -- reference materials for, 25t specimen, 819 in twin pregnancy, 815 Alpha,-fetoprotein, 296t-297t, 299 INDEX Alprazolam, 582t Alteration, nucleic acid, 263, 272 Altitude. affect tonicity of vascular walls, blood pressure, and cardiac Secretion is also stimulated
by gastric acid entering the duooutput. See Selegiline 922 INDEX Elderly, 58 Electric track vehicles, for specimen delivery, 174 Electrical hazards, 39-40 Electroblotting, 160 Electrocardiogram acute myocardial infarction recording, 6l6f definition of, 614-615 Electrochemical cells, 84-85 Electrochemical detectors, 125 Electrochemiluminescence
description of, 79-80 immunoassay, 168 Electrode(s) Ag/AgCl, 86 calomel, 87 definition of, 84 dissociated anion exchanger-based, 87-88 glass membrane, 84 hydrogen, 86 inert metal, 86 ion-selective definition of, 84 direct potentiometry by, 90-91 glass membrane electrode, 87 mechanism of response for, 87 PCOI, 89-90 polymer membrane
electrodes, 87. Disorders of Amino Acid Metabolism: A group of disorders caused by loss of an enzyme in the metabolic pathway of an amino acid, leading to increased concentrations of amino acids in blood and urine. A t present, Lp(a) measurements are not well standardized, and most of the Lp(a) assays have not been evaluated for their apo(a) size
sensitivity. Analysis of LDL cholesterol by direct methods does not involve the measurement of triglycerides and therefore it is possible to use nonfasting samples. Critical care POCT instruments are also available for measuring various hemoglobin species and performing CO- blood is measured at up to 60 or more wavelengths to determine the
concentration of the five hemoglobin species. 281 e~edtrophoresisand, 107-108 Northern, 108, 161, 264, 280 Southern. Disorders of Amino Acid Metabolism: A group of disorders caused by loss of an enzyme in the metabolic pathway of an amino acid, leading to elevated amino acids in blood and urine. Falsepositive responses for some immunoassays
have resulted from (1) dextromethorphan, (2) diphenhydramine, (3) ephedrine1 pseudoephedrine, (4) doxylamine, (5) chlorpheniramine, (6) brompheniramine. Biorhythm: The cyclic occurrence of physiological events such as a circadian rhythm. Slight hemolysis has little effect on most test values. PT is also one of the parameters used in calculating
the MELD score, which is used to predict need for transplantation in cirrhosis. The RB gene has been localized to chromosome 13q by loss of a chromosomal banding region in peripheral blood lymphocytes of patients with the familial form and by loss of heterozygosity studies in both RBs and some osteosarcomas. 457t description of, 455 Graphical
user interfaces, 241 Gratings, 69 Graves disease definition of, 766 neonatal, 809 thyroglobulin in, 773 thyroid peroxidase antibodies in, 773 thyroid-stimulating immunoglobulins in, 774 Gravimetry, 19, 32 Growth hormone biochemistry of, 737 blood glucose levels affected by, 738 clinical significance of, 738-739 deficiency of, 739-740 excess of, 739
glucose metabolism affected by, 379 hypothalamic influences on, 737 insensitivity to, 739 measurement of, 740 physiological actions of, 738 pituitary tumors that secrete, 739 secretion of, 737-738 smoking effects on, 55-56 synthesis of, 737 Growth hormone-inhibiting hormone. The same procedure may be used to obtain and prepare solid tissue for
toxicological analysis; however, when trace element determinations are requested, all materials used in the collection and handling of the tissue should be made of plastic or materials known to be free of contaminating trace elements. ~ ! . Adjunct Assistant Professor of Pathology University of Utah School of Medicine Medical Director of Informatics
ARUP Laboratories Salt Lake City, Utah Clinical Laboratory Informatics Allan S. This may occur because of a blockage of the bile ducts resulting in an elevation of bilirubin in the bloodstream (jaundice). L . Some patients (10% to 20%) with pancreatitis and other benign gastrointestinal diseases have elevated concentrations up to 120 kU/L.
Sphingomyelin is present in very small amounu (-2%). A frequent occurrence in those of African ancestry is an RhD pseudogene; the patient is RhD-negative by serology, but RhD-positive on genotype. Polymerase Chain Reaction (PCR): An in oicro method for exponentially amplifying DNA. Use of Whole Blood for Analysis When whole blood is used in
an assay system, specimen preparation time essentially is eliminated. End-Stage Renal Disease (ESRD): A condition where renal function is inadequate to support life. First, comparison of a field method with a reference method will be treated. Collagen Cross-Links, Pyridinium: Amino acid derivatives formed by the intermolecular condensation of two
hydroxylysylor one lysine (deoxypyridinoline) and three hydroxylysine (pyridinoline) side chains during collagen maturation, which add tensile strength and stability to bone. Type 1 HRS Liver Disease C Z 683 Veins of Sappey Esophageal varices Para-umbilical Subcutaneous abdominal vein Inferior hemorrhoidal vein Vein of Retzius Figure 36-6 The
sites of the portosystemic collateral circulation in cirrhosis of the liver. As shown in curve 3, the light scatter intensity for forward scatter and back scatter (Io at 0" and 180') from small particles excited by nonpolarized light is equal. Delta checks may involve the absolute difference or the percent change between the consecutive numbers. - -5 values
for, 22t Calcium carbonate, 25t Calcium sensing receptor, 454 Calcium-channel blockers, 539, 547 Calibration immunoassay, 164 principles of, 206 Calibrators, 226 Calomel electrode, 87 CAMP-dependent protein kinases, 455-456 Cancer. Monoclonal antibodies to mutated p53 proteins have been developed. Pietrangelo A. Triglyceridel2.22 is used
when LDL cholestcroi is expressed in millimoles per liter. For therapeutic interventions, patients are interested, for example, not only if a drug decreases serum cholesterol or blood pressure (risk factors), but more importantly whether it decreases the risk of heart attack, stroke, and cardiovascular death. Zollinger-Ellison (Z-E) Syndrome: A condition
resulting from a gastrin-producing tumor (gastrinoma) of the pancreatic islet cells that results in an overproduction of gastric acid, leading to ulceration of the esophagus, stomach, duodenum, and jejunum and causing hypergastrinemia, diarrhea, and steatorrhea. A porous membrane was impregnated with this solution and mounted at the end of an
electrode body. See Acute myocardial infarction Cardiovascular risk factors C-reactive protein, 427-428 homocysteine, 428-429 P-Carotene, 479 Carotenoids, 25t, 478-479 Carrier gases, 118-1 19 Carry-over, 171, 176 Catalysts definition of, 140, 144 enzyme as, 144-146 Catalytic activity, 140 Catecholamines. For example, the N E T SRM 934 is a
mercuryin-glass thermometer with calibration points at 0 "C, 25 'C, 30 "C, and 37 "C. Ralph Henderson and of Alan D. Individuals working primarily in the area of clinical chemistry have developed tools and methods that have become part of the fabric of laboratory medicine. Sizes larger than 12 to 15 persons can inhibit the airing of each person's
views. Ferritin: The iron.apofetritin complex, which is one of the chief forms in which iron is stored in the body; it occurs in the gastrointestinal mucosa, liver, spleen, bone marrow, and reticuloendothelial cells. CH Pb I Cytosol I Porphobilinogen-UroporphyrinogenIll-Coproporphyrinogen Ill t Uroporphyrinogen I i Coproporphyrinogen I Figure 32-4
Etythropoietic cffecrs of lead 610 PART IV Analytes Death Encephaiopathy Nephropathy Frank anemia Decreased longevity colic Hemoglobin synthesist Peripheral neuropathies Hemoglobin synthesis t ystolic blood pressure t Vitamin D metabolism t rythrocyte protoporphyrin i 90%) up to 4 to 7 days after AMI. For example, one early approach took
advantage of the fact that apo B-100 is essentially the only apolipoprotein in LDL. request ......... Disorders of Amino Aci Disorders of amino acid metabolism are individually rare, but collectively they affect perhaps 1 in 8000 newborns. Courier Service Historically, couriers have been used to transport specimens from collection sites to the laboratory
and between laboratories. For further details, formaldehyde in the presence of formaldehyde dehydrogenase (see Figure 21-1, C ) . It has little effect on most clinical tests. Sometimes known as "pucks" or "racks" (depending on whether they carry individual specimens or groups of specimens), the carriers have receptacles for variously sized tubes,
generally ranging from 13 Y. Infusions of solutions of albumin may increase plasma ALP activity if the albumin has been prepared from placentas. When a clot is formed, the movement of the particles is restricted; - Pull tab (pull to release buffer from tray) Figure 12-6 A schematic diagram of the Siemens Medical Solutions Diagnostics DCA 20008
HbAlc immunoassay cartridge. These units are typically refrigerated and hold many more specimens (3 to 15,000) than the typical take-out station or stockyard. Noncontrollable Variables Examples of noncontrollable preanalytical variables include those related to (1) biological, (2) environmental, (3) longterm cyclical influences, and (4) those related
to underlying medical conditions." Biological Influences Age, sex, and race of the patient influence the results of individual laboratory tests. HO , + glycine + HCHO indicator (oxidized)+ 2H,O Determination of creatinine using a variety of enzymatic methods. Hermaphroditism: A physical state characterized by the presence of both male and female
sex organs. Now there is a more homogeneous dispersion of values agreeing with the estimated limits for the dispersion (i.e., the relative mean difference *t0.025,(~I) S D R ~ F ) . > . T o carry out a formal, objective analysis of the data, a statistical procedure with graphics display should be applied. In immunoassay systems, a bar code on a reagent
container contains key information about (multiple) calibrators, such as Automation in the Clinical Laboratory the definition of a calibration curve algorithm and values of curve constants defined at the time of reagent manufacture. A. Far hydromorpbane administration, 6% of the dose is excreted as the frcc parent drug and 30% as conjugates. The
HER-2/neu gene codes for a 185-kDa transmembrane protein expressed on epithelial cells, and belongs to the EGF family of tyrosine kinase receptors. Adequate anticoagulation (-0.05 mg heparin/mL blood) is achieved by drawing enough liquid heparin solution into the syringe in a manner that (1) wets the interior of the barrel over the maximum
inner surface area of the syringe and (2) ejects air and excess heparin that leaves the dead space of the syringe filled with heparin. Basal insulin concentration is unaffected by aging, but its response to glucose is reduced. The questions below illustrate the importance of .. Wittwer and Noriko Kusukawa -- Genomes and nucleic acid variations / Carl T.
Smoking affects the body's immune response. Indirect and direct are the two types of ISEs. With an indirect ISE, sample is introduced into the measurement chamber after mixing with a large volume of diluent. In the sensing zone of the aperture, the volume of electrolyte displaced by the particle (cell) is measured as a change in voltage that is
proportional to the volume of the particle. Clinical m d Laboratory Standards InstirutejNCCLS. Polycystic Ovary Syndrome (PCOS): A female condition that is characterized by multiple ovarian follicles and increased androgen production. Menon K, Gores G, Shah V. Hypomagnesemia: Low concentration of magnesium in plasma; manifested chiefly as
neuromuscular hyperexcitability; common in hospitalized patients. Berrnstcin LH, Kneifati-Hayek J, Ricciali A. The activity of many of these molecules is regulated by phosphorylation facilitated by protein kinase C or A. Single-use devices for blood gas and other critical care measurements are also available through optical sensors or optodes (see
Chapters 4 and 5). PKU Screening As shown in Figure 44-5, loss of substrate conversion from phenylalanine to tyrosine results in formation of phenylpyruvate and metabolites as well as elevated phenylalanine in blood; the phenylketones are excreted into urine. Dilutions of a sample usually are reanalyzed to check for this type of analytical
interference. Why Outcomes Outcomes studies have taken on considerable importance i n medicine. AFP-L2 has an intermediate affinity and is largely derived from the yolk sac tumors and metastatic liver cancer. This has significantly improved the overall performance of these assays. Pr(t > to) = Pr(t > 1.5) = 0.08, approximately, from a t
distribution with 19 degrees of freedom 3. The bcl-2 proto-oncogene was identified in follicular lymphomas wherein a 14: 18 translocation results in formation of a bcl-2-immunoglobulinheavy-chain fusion gene. T h e scope must not exceed the capabilities (in time, funding, and expertise) of the group, the topic must not be without evidence (or the
guideline will lack credibility), and the area must be one requiring attention (or the guideline will have little value). manaecment. Thus a plot of the relative differences against the average concentration is of relevance (Figure 13-13). Similar findings for NTproBNP showed that using age-related cutoffs (>I50 ng/L for diagnostic sensitivities 900 ng/L
for >50 ~ T V 626 Pathophysiology first 5 days after AM1 is strongly associated with both shortand long-term risk of cardiac death. These acid metabolites are responsible for much of the toxicity of ethylene glycol, the clinical manifestations of which include (1) neurological abnormalities, (2) severe metabolic acidosis, (3) acute renal failure, and (4)
cardiopulmonary failure. Synthetic hurnan antibodies and a strategy far proteh engineering. In a typical case, some patients with negative test results (testnegatives) are not verified by an expensive or invasive reference standard, and these patients are excluded from the analysis. Many methods are used to achieve secondary labeling when bar coded
labels are not available. Also, they are available for volumes as low as 0.2 pL, Semiautomatic and Automatic Pipettes and Dispensers Figure 2-1 Pipettes. The procedure was originally called AODeo, but &so is now the preferred term. Washington, DC: Department of Health a n d Human Services, Centers for Disease Control and Prevention and the
National Institutes of Healch. Presinusoidal portal hypertension is most commonly caused by portal vein thrombosis or schistosomiasis. During my 15-year tenure as an instructor of clinical chemistry (and before that as a student using the third edition), the Tietz Fundamentals textbooks have been and continue to be primary sources of information for
education, instruction, and reference in the classroom and laboratory, while mainraining a user-friendly style. These and other devices include communication protocols that allow data to be transferred to other data management systems? The Angular Dependence of Light Scattering The angular dependence of light scattering from small particles
(less than 1/10) is represented by Figure 4-17, A. A dash (two hyphens) 3. Directions for use of these materials are contained in the kit. Acceptable single bolus plasma clearance approaches have also been evaluated. The degree of cross-reactivity with morphine-3-glucuronide and with other opiates varies among the immunoassays. It is very stable in
serum and plasma. Unfortunately, early detection of relapse may not he useful because of the lack of effective therapy for pancreatic cancer. Ultraviolet oxidation is another method that works well as part of a total system. See also Chorionic gonadotropin alpha fetoprotein and, 351 analytical methods for, 350, 817-818 assays for, 817-818
biochemistry of, 817 characteristics of, 453t chemistry of, 817 concentration of, 807f corpus hteum stimulation by, 800 description of, 163, 802-804, 807f in ectopic pregnancy, 808 expression levels, 338t in maternal serum, 817 physiology of, 817 point-of-care testing for, 817 stimulation test, 799 trophoblastic disease treatment and progression
monitored with, 350 tumor marker uses of, 349-350 in urine, 817 Human growth hormone, 735 Human placental lactogen, 804 Humoral hypercalcemia of malignancy, 714 Hybrid mass spectrometers, 136 Hybridization definition of, 264 nucleic acid discrimination through, 280-282 probes used in, 283 in situ, 282 solid-phase, 280 solution-phase, 280,
282 Hydramnios, 804 Hydrocodone, 591f, 593f Hydrogen excretion of, 667 ion concentrations, 33 Hydrogen electrodes, 86 Hydromorphone, 591f, 593 12-L-Hydroperoxy-5,8,10,14 eicosatetraenoic acid, 411 P-Hydro~ybut~rate. A robotic system is used to carry out various specimen preparation steps, such as checks of specimen adequacy, and will
centrifuge, aliquot, label, transport, and store specimens. State the effects oi lead toxicity on the heme biosynthetic pathway. Williams C, Giannopoulos T, Sheriff EA. They are supplied with a certificate of analysis for each lot. Two kinds are available. McMillin -- Principles of molecular biology / Y.M. Dennis Lo and Rossa W.K. Chiu -- Nucleic acid
techniques and applications / Carl T. Bermes, Jr., Ph.D., Stephen E. Furthermore, these procedures are usually not seriously invalidated by departures from this assumption. An enzyme is used as a sensor connected to a transducer in the construction of a biosensor. * genesis, and circulating cancer cells themselves. See Signal amplification target,
274 transcription-based methods, 276, 277 Amplification refractory mutation system, 426 a-~rr&se analysis methods for, 331-332 analytical goals for, 2121 biochemistrv of.. Eui J Endocrinol 2004151: --- 1 IR7.1188 Couples with a multitude of infertility problems, including unidentified causes and persistent infertility despite standard treatments, may
benefit from assisted reproductive techniques. 363 Hypoxia cellular, 563-565 tissue, lactic acidosis caused by, 670671 n L 929 ICD-9,244 ICD-10, 244 ICON immunoassay, 168f, 168-169 Identification reagent, 176-177 specimen automation of, 172-174 bar coding, 173-174, 174f description of, 51 errors in, 174 labeling, 173 IgA nephropathy, 649 Illicit
drugs, 25t. 576 rug-iiduced cholestasis, 693 Drug-induced hepatitis, 687t, 689 Drugs of abuse alcohols, 566-569 amphetamine. Malabsorption: A n abnormality in the absorption of nutrients. Factors that are important in this phase include (1) vessel in which the reaction occurs, (2) cuvet in which the reaction is monitored, (3) timing of the reaction(s),
(4) mixing and transport of reactants, and (5) thermal conditioning of fluids. In practice, it is often convenient to describe the rate of decay in terms of half-life (tlI2), the time required for a nuclide's e activity to decrease to half its initial value: where h is the decay constant characteristic of a given nuclide. Turbidity: The cloudiness of a solution
caused by suspended particles that scatter light; the amount of light scattered being related in a complex way to the concentration and sizes and shapes of the particles. For transportation of frozen or reh-igerated specimens, an insulated container is used. The physiological function is unknown. These include (1) identifying the test package to the
system, (2) incorporating factory calibration data, and in some cases (3) programming the instrument to process a particular test or group of tests. The Guthrie test is sensitive to serum phenylalanine concentrations >4 mg/dL. The nucleus is composed of positively charged protons and neutral neutrons. (These systems will be described in later
sections of this chapter.) Specimen Delivery Figure 11-1 Examples af bar codes used in chemistry analyzers containing the same infarmation. In the case of cation ionophores (e.g., valinomycin for sensing potassium), when cations from the sample are extracted by the ionophore into the thin film, the pH indicator (RH) loses a proton to the sample
phase to maintain charge neutrality within the organic film (yielding R-). Analytical Methodology , . Method evaluation in the clinical laboratory is influenced strongly by guidelines, (e.g., see the Clinical and Laboratory Standard Institute [CLSI; formerlvNCCLS, www.clsi.orr1)and the International Organization for Standardization (ISO; www. CEDIA is
a second type of homogeneous EIA (see Figure 10-15). Certified, primary, and secondary are types of reference materials. Koff RS. *The author gratefully acknowledges the original contributions by Drs. Another application is predicting those babies that would require follow-up according to the "hourspecific" serum bilirubin n~mograrn.~ Urine
Bilirubin Because only conjugated bilirubin is excreted in urine, its presence indicates conjugated hyperbilirubinemia.The most commonly used method for detecting bilirubin in urine involves the use of a dipstick impregnated with a diazo reagent. The first scenario is the type of evaluation made when making a deal and is a simple procurement
exercise. For example, the use of a plastic surrogate reflectance pad as a QC sample will only test the performance of the reflectance meter and does not test the process of sample addition, etc. Direct methods have had problems withspecificity. DNA (Deoxyribonucleic Acid): A biological substance that carries genetic information and is a doublestranded polymer of nucleotides. Transport is both active (energy requiring) and passive, but many of the so-called passive transport processes are dependent upon or secondary to active transport processes, particularly those involving sodium transport. Collection of buccal cells from the oral cavity has been identified as providing an excellent source
of genomic DNA. studies in these sources and studies that are being CH 11 Mefa-Analysis A meta-analysis is a statistical way of analyzing data from multiple studies. With it, absorbance is measured at 6 to 128 fixed wavelengths between 535 and 670 nm. Design a randomized controlled trial given subjects and treatments or interventions; determine
what outcomes are to be assessed and how these would impact heaithcare. ed. Screening may be carried out by metabolite measurement, enzyme assay, DNA analysis, or a combination of these approaches. In PCT, the autosomal dominant familial form can be identified by erythrocyte UROD assay or mutational analysis, but there is as yet no evidence
that family studies are necessary unless requested by anxious relatives. Spectrophotometers are classified as being either single- or double-beam. Some solvents, such as ethanol, are also known to cause appreciable fluorescence. For example, abnormal protein concentratiqns will change plasma conductivity and interfere with the measurement. More
than 25 different forrnulas have been derived that estimate GFR using plasma creatinine corrected for some or all of sex, body size, race, and age! These may produce a better estimate of GFR than serum creatinine alone. ~ ~ ..............-. Amperometry is usually more sensitive than common voltammetric methods because background charging
currents that arise from changing the E,, as a function of time in voltammetry, do not exist. Antiserum is loaded into the troughs and the gel incubated in a moist chamber at 4 "C for 24 to 72 hours. 801 3. EDTA prevents coagulation by binding calcium, which is essential for the clotting mechanism. Premature separation of serum, however, may
permit continued formation of fibrin and lead to obstruction of sample probes in testing equipment. Fluorescence polarization, P, is defined by the following equation: where I, = intensity of the emitted fluorescence light in the vertical lane I,, = intensity of the emitted fluorescence light in the horizontal plane As indicated, P is the difference between
the two observed intensities divided by their sum. Under these conditions, VLDL, chylomicrons, and p-VLDL all accumulate in a floating layer, whereas the infranatant with a density greater than 1.006 g/mL will contain mostly LDL and HDL. 1 I I Repeat question - - Intervention Figure 1-1 Schematic representation of four common decision making
steps in which the result of an investigation is involved. There are four possible findings from cost-utility analyses and corresponding possible decisions: Test more costly but providing greater benefit-possibly introduce depending on overall gain Test more costly but providing less b e n e f i t d o not introduce test Test less costly but providing greater
benefit-introduce test Test less costly but providing less benefit-possibly introduce test depending on the size of the loss in the benefit and the magnitude of savings (which may be able to produce a demonstrably greater benefit if spent on a different intervention or test) Perspectives of The perspective from which an economic evaluation is performed
affects the design, conduct, and results of the evaluation. Other small analyzers are used at point-of-care, but require preliminary centrifugation of the sample. In the clinical laboratory, labeling with a bar code has become the technology of choice for purposes of automatic identification.Their use has resulted in a decrease in identification errors. The
early nephrons cannot produce concentrated urine, and pH regulation is also limited. By contrast, traditional reviews are subjective, are rarely well focused on a clinical question, lack explicit criteria for selection of studies to be reviewed, do not indicate criteria to assess the quality of included studies, and rarely can use meta-analysis. In contrast to
traditional "narrative" reviews, these reviews aim to answer a precisely defined clinical question and to do so in a way that is transparent and designed to minimize bias. However, it is possible to also measure it in the infranatant after the precipitation of the remaining apo B-100-containing lipoproteins [IDL, LDL, and Lp(a)l. As a tumor marker, a total
P-hCG assay may be preferred because cancer patients produce notable amounts of the free P-subunit. They can develop seizures and they have a characteristic truncal hypotonia with hypertonia of the extremities. Unfortunately, however, there is little correlation in an individual patient between plasma ammonia concentrations and degree of
encephalopathy. The PO2 at the venous end of the capillaries should be approximately 38 mm Hg, and thus the normal arteriovenous difference in PO, is 50 to 60 mm Hg. - Hemoglobin Oxygen Saturation Before discussing the factors that affect Hb affinity for O,, it is important to define the concept of hemoglobin oxygen saturation (SO,): SO, =
Oxygen content Oxygen capacity This is the fraction (percentage) of the functional hemoglobin that is saturated with oxygen and is essentially an indirect means of estimating the PO,. For studies of diagnostic accuracy, studies of consecutive series of patients will rank above studies using historical controls. The P-subunit is unique to hCG, and the 28
to 30 amino acids composing the carboxyl terminal are antigenically distinct. Embryo: A developing infant that has not yet finished organ development (before 10 weeks gestation). Up to 75% of SCCs appear to overexpress a mutant (missense mutation) protein. The increase of enzyme activity tends to be greater in unfit than fit individuals. Heatresistant (nonasbestos) gloves should be available for handling hot glassware and dry ice. Urinary Albumin Excretion (UAE): A rate of excretion of albumin in the urine (20 to 200 pg/min) that is between normal and overt proteinuria; increased UAE precedes and is highly predictive of diabetic nephropa h y ; also known as microalbumin- uria. Other
systems use enzymes immobilized on membranes coupled to sensing electrodes. These types of methods are not routinely used as the reagents are expensive and few problems exist with ISE methods. 356 detinitkTof, 155' human antimouse, 169 insulin, 381 islet cell cytoplasmic, 381 monoclonal, 156-157 radiolabeled, 339 thyroid peroxidase, 773
thyrotropin-receptor, 774 type 1 diabetes mellitus, 381 Anti~holiner~ics antihistamines, 574,575f ohenothiazines. The level of expression in tissue appears to correlate with the stage or grade of the tumor, but p21-ras may also be seen in some normal tissue, and other studies show no significant difference between benign and malignant tumors.
Typically, with ELISA, an aliquot of sample or calibrator containing the antigen to be measured is added to and allowed to bind with a solid-phase antibody. Porphohilinogen (PBG): Immediate precursor of the porphyrins, a pyrrole ring with acetyl, propionyl, and aminomethyl side chains; four molecules' of PBG condense to form one molecule of lhydroxymethylbilane, which is then converted successively to uroporphyrinogen-111, coproporphyrinogen-111, protoporphyrinogen-IX, protoporphyrin-IX, and heme. In the Rotor syndrome, urinary excretion of coproporphyrin-I is increased with normal coproporphyrin-111 excretion and in Gilbert disease there is increased urinary excretion of both
isomers. Westgard, Ph.D. Fundamentals of Total Quality Management, 249 Implementing TQM, 251 The Total Testing Process, 252 Control of Preanalytical Variables, 252 Control of Analytical Variables, 253 External Quality Assessment and Proficiency Testing Programs, 258 New Quality Initiatives, 260 ART IV. Coproporphyrinogen-I is taken up
andexcreted by the liver in preference to the 111 isomer so that copropor- ~ ~ ~ ~ Porphyrins and Disorders of Porphyrin Metabolism plyrinogen-I predominates in feces and coproporphyrinogen I11 in urine. Test results themselves are not widelv considered to be outcomes. It is the most specific clinical manifestation of hepatic dysfunction.
However, it is expected that results from direct methods will continue to be converted to total plasma volume concentrations by use of the flame mode, which is the recommendation of the Clinical and Laboratory Standards Institute (CLSI).4Tables 24-1 and 24-2 summarize methods that measure concentration and activity of electrolytes, respectively.
Dalton's law of partial pressures remains important, however, for calibration and control of the measuring devices. Eclampsia: Convulsions and coma occurring in a pregnant or puerperal woman. Modem fluorescence spectroscopy, vol 4. Clinical and Laboratory Standards InstitutejNCCLS. Synthetic thyroxine is the typical drug treatment for
congenital hypothyroidism, while hydr~x~cortisone is often prescribed for CAH. Finally the operator should be observed through the whole procedure involved in the POCT on a minimum of three occasions. During pregnancy, maternal AFP concentrations increase from 12 weeks of gestation to a peak of about Tumor Markers 500 pg/L during the
third trimester. I n Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine ~rectlybaseo on rneta-analysis of RCTs or on ar least one . A t present, it is not clear which approach would be better with respect to estimating the risk for CHD or stroke because the pathogenic mechanisms involved have not yet been elucidated. Impre,
cision of measurements is solely related to the random error of measurements and has no relation to the trueness of measurements. LD has wide tissue distribution, and is thus relatively nonspecific. ER-positive tumors are 7 to 8 times more likely to respond to endocrine therapy, such as tamoxifen, toremifene, and droloxifene. During collection, the
analyst must (1) avoid evaporation and contamination of the sample, (2) collect a sufficient amount of sample, and (3) minimize skin reactions. characteristics of, 353t definition of, 337, 353 Carbon dioxide diffusion of, 665 dissolved, 664 in plasma, 662 Carbon monoxide, 510, 563-564 Carbonic acid, 665 Carbonic anhydrase, 668 Carbonic anhydrase
inhibitors, 671 Carbo~~hemoglobin, 564t Carcinoembryonic antigen analytical methods for, 352 biochemistry of, 351 clinical applications of, 352 definition of, 351 expression levels, 338t radiolabeled antibodies attached to, 339 Carcinogen, 338 Carcinoid syndrome, 460, 470, 495 Carcinoid tumors, 460, 469-470 Carcinoma adrenal, 761
adrenocortical, 763 hepatocellular, 693 hepatocellular carcinoma, 693 medullary thyroid, 349, 727 squamous cell, 348 Cardiac biomarkers acute myocardial infarction detection using, 618, 618b B-type natriuretic peptide, 619-620, 67 ---7 choline, 620 C-reactive protein, 620 creatine kinase isoenzymes and isofonns, 620, 623-624 definition of, 614, 618
general clinical uses of, 627-630 ideal characteristics of, 624 ischemia modified albumin. A number of anticoagulants are available including heparin, ethylenediaminetetra-acetic acid (EDTA), acid citrate dextrose (ACD), sodium fluoride, citrate, oxalate, and iodoacetate. As more studies are published on the diagnostic accuracy of tests and on the
relationship of tests to outcomes, the dependence of guidelines on "opinion" should decrease. The inhalation of dust during machining of cobalt alloyed metals has been observed to lead to interstitial lung disease. Ultrasound-guided umbilical blood sampling is performed to determine (1) fetal blood type, (2) hematocrit, (3) antibody screen, (4)
reticulocyte count, and (5) total bilirubin. Clinical and Laboratory Standards InrtinaeiNCCLS. s . The half-life of the liver isoenzyme of ALP has been variously reported as from 1 to 10 days; the former figure appears to correspond better to the changes seen with removal of gallstones. Some manufacturers have developed stand-alone "frontend"
automation systems, which (1) sort, (2) centrifuge, (3) decap, (4) aliquot, and (5) label tubes. In situations with constant SDs of random errors, unweighted regression procedures are used (i.e., ordinary leastsquares [OLR] and Deming regression analysis). The biotin in the antibody troponin complex binds to the streptavidin and immobilizes the
complex. Some laboratory information systems include delta checks in the reporting of test results but usually in the simplgt way, as in delta difference or delta percent change. Normal fetuses do not defecate during pregnancy. International Unit: The amount of enzyme that catalyzes the conversion of one micromole of substrate per minute under the
specified conditions of the assay method. It is located in the enteric nerves in the gut. Fraser and colleagues have shown that systematically calculated critical differences for many analytes tend to be less than physicians' assumptions of clinically significant differences.'' An RCV takes into account both analytical and withinindividual variations.To
enhance the utility of the RCV, intraindividual variability should also be minimized with standardization of patient preparation and specimen collection and processing practices. Therefore the evaluation of chromosomal some 1. See Chapters 30 and 31 for a discussion of measurements of drugs in saliva. centrifuge should be measured monthly under
reproducible conditions and should be within 2 "C of the expected temperature. Thus if this relation holds true, analytical imprecision only adds limited random noise in a monitoring situation. Although a significant fraction of the absorbed lead is rapidly incorporated into bone and erythrocytes, lead is ultimately distributed among all tissue.
Identification is an active process. Estimation of GFR based upon plasma creatinine concentration will clearly vary depending on the accuracy and bias of the creatinine mea~urement.~ The more a method overestimates "true" creatinine, the greater will be the underestimation of GFR, and vice versa. .ourifica" stem: (1) , , de~roteinization tion, and
(3) quantification. Always transport cylinders using a hand truck to which the cylinder is secured. Although it is not reabsorbed to any great extent by the renal tubules, there is a small but significant tubular secretion. The reaction describing this initial binding and the kinetic constant for the overall reaction are shown in equations (3a) and (3b),
respectively. Bermes, Jr., Ph.D., and Doris M. T h e filter papers should be air dried (generally 2 to 3 hours to avoid mold or bacterial overgrowth) before storage in a properly labeled paper envelope. Diagnostics, Mannheim, Germany.) A typical immunoassay format is a flow-through device that has an antibody covalently coupled to the surface of a
porous matrix. It is the oldest method of water purification. By convention, the first trimester, 0 to 13 weeks, begins on the &st day of the last menses. Automated pipetting stations have a cartesian robot with a pipette fixed to the end of a probe that moves about a rectangular space. Six Sigma Process Control: Quality performance goal which
requires 6 sigmas or 6 standard deviations of Glossary process variation to fit within the tolerance limits for the process. Information Technology (IT): A broad subject concerned with technology and other aspects of managing and processing information. unctional Development o f t The fetal organs mature during the third trimester but not at the
same rate. As they flow through the flow cell, simultaneous fluorescence and light-scattering measurements are automatically performed by the flow cytometer. where $ = osmotic coefficient n = number of particles into which each molecule in the solution potentially dissociates C = molality in mol/kg H 2 0 Glucose and ethanol have osmotic
coefficients of 1.00, whereas the $ for sodium chloride is 0.93 at the concentrations found in serum-thus the derivation of 1.86 x Nai (mmol) in the formula to calculate plasma osmolality. Centromere: A primary constriction in a chromosome; centromeres play an important role in directing the movement of chromosoines between daughter cells during
cell division. Bar code reading stations: Multiple bar code readers are placed at critical locations in the processing system to track specimens and provide information for their proper routing to various stations in the processing system. It usually presents in a n individual with known cirrhosis who develops abdominal pain, fever, or leukocytosis. LOD
Characteristics of Blank and Sample The blank sample(s) should be as similar as possible to the natural patient samples (e.g., for a drug assay it might be a serum or plasma sample free of drug and not just a buffer solution). Centrifugation: The process of separating molecules by size or density using centrifugal forces generated by a spinningrotor.
Cambridge: Cambridge Universiq Press, 1999. Distillation Ultraviolet Oxidation Distillation isthe process of vaporizing and condensing a liquid to purify or concentrate a substance or to separate a volatile substance from less volatile substances. Buffer: A solution or reagent that resists a change in pH upon addition of either an acid or a base. These
patients require therapy with BH4 and appropriate neurotransmitters. arbohydrate Meta Enzyme deficiency in the metabolic pathways for carbohydrates results in an excess of a monosaccharide that appears elevated in blood and urine. Analflical Methodology Plasma creatinine is commonly measured using either chemical or enzymatic methods.
Discuss the STARD initiative including its uses, its components, and its application in the clinical laboratory. The kit serves both as a mechanical barrier to hold the concentrated electrolyte within the electrode and as a diffusional barrier to prevent proteins and other species in the sample from coming into contact with the internal Ag/AAgCl element,
which could poison and alter its potential. Obviously, a sample collected under anaerobic conditions should have minimal exposure to atmospheric air. Many of the changes are related to the great increase in blood volume that occurs during pregnancy, from about 2600 mL early in pregnancy to 3500 mL at about 35 weeks. These highly purified
chemicals may bc weighed out directly for the preparation of solutions of selected concentration or for the calibration of solutions of unknown strength. Nonspecific interference~affect the nebulization by altering the viscosity, surface tension, or density of the analyte solution, and consequently the sample flow rate. (Courtesy OPTI Medical, Roswell,
GA.) Adapter for syringe samples (removable ior capillary samples) 194 PART II Analytical Techniques and Instrumentation - A number of single-use, quantitative POCT devices are available that employ a cassette or cartridge design rather than lateral-flow strips. Chromogranins have been suggested to play a role in the reeulation of secretorv,
ugranules. The placenta grows throughout pregnancy and is normally delivered through the birth canal immediately after birth of the infant. By counting, it may be determined whether the expected proportion of results is within the limits (i.e., 95%). For example, the D-dime test has been used to exclude diagnoses of thrombocmbolic disease and
thus avoid the need for expensive radiological procedures. Alternatively the nucleic acid fragments are transferred to a nylon membrane and the photographic film applied to the membrane (see Chapter 6). Uremia: An excess in the blood of urea, creatinine, and other nitrogenous end products of protein and amino acid metabolism; more correctly
referred to as azotemia. The I S 0 has introduced the trueness expression as a replacement for the term "accuracy," which now has gained a slightly different meaning. Thus when applying a regression procedure, the explicit assumptions to take into account should be considered. Perry BW, et al. The outside of the sample probe is wiped in some
instruments to prevent transfer of a portion of the previous specimen into the next specimen cup. During the midlife years, serum topal protein and albumin concentrations decrease slightly. Selected Ion Monitoring (SIM): A technique in mass spectrometry in which only the ions of interest are monitored. reservation of Specimens in Transit Although
delays of a specimen in transit from a patient in a hospital to the laboratory are usually of a short duration, the time elapsing from the separation of the component of the sample to be analyzed until analysis may be considerable. The most widely used endogenous marker of GFR is creatinine, expressed either as its plasma concentration or its renal
clearance (see Chapter 21). Gestational Diabetes Mellitus (GDM): Carbohydrate intolerance that arises during pregnancy. Such a balance may be coupled directly to a computer or recording device. Patients characteristically seek relief by plunging their hands into water or covering their skin with wet towels. The clinician must use this information
along with other findings and clinical judgment to make decisions or recommendations about care. Flow cytometry is a process in which such measurements are made while the cells or particles pass, preferably in single file, through the measuring apparatus in a fluid stream. The laser beam is used specifically in some nephelometers because of its
high intensity; in addition, the coherent nature of laser light makes it ideally suited for nephelometric applications. As the assay methods improved, lowering the LoD, low TSH results could be distinguished from the lower limit of the reference interval, making the test useful for the diagnosis of hyperthyroidism. Will it save time for the physician and
thus money for the clinic! Will it improve care of diabetes (perhaps by facilitating counseling at the time of the clinic visit) for the patient as indicated by independent measures of glycemic control! Will it save money for the health system by improving glycemic control and thus decreasing hospitalizations related to poor glycemic control! Will it
provide benefit for society by decreasing society's healthcare costs (for hospitalizations) and increasing patients' functioning and contributions to societv? The granin family consists of three main protein groups, chromogranin A (CgA), B (CgB), and secretogranin 11,111, IV, and V.' Chromogranins are found in neuroendocrine cells throughout the
body, including the neuronal cells of the central and peripheral Tumor Markers nervous systems. The tubular maximum capacity for glucose is reduced. However, charged coupled detector (CCD), x-ray fil111, or photogiaphic film have been used to image bioluminescence or chemiluminescence reactions on a membrane or in the wells of a microplate.
In: Srrauas 1, Barberi R, eds. Color coding and a pictorial art description of the hazard supplement the identification of hazardous material on the label; the artwork appears in the top comer of the diamond (Figure 2-5, A). Kidney size and GFR are roughly proportional to body size. Photometric systems with electro-optical noise in the range of
&0.0002 absorbance unit or less are useful for turbidity measurements. Sasaki M, Kageoka T, Ogura K, Kataoka H, Ueta T, et al. In In an electronic balance, an electromagnetic force is applied to return the balance beam to its null position. When specimens are not identified automatically, they must be presented to the sampling device in the correct
sequence, as specified by a loading list. The length of time for vibrational equilibration to occur to the lowest excited state is of the order of lo-" to lo-'' s. The outcome in the infant varies from fulminant hepatitis (rare and usually in anti-HBe-positive mothers) to mild hepatitis to chronic hepatitis (the usualoutcome in 90% of chronically infected
women). ', Automation in the Clinical Laboratory Mobile Robots Mobile robots have been used successfully to transport laboratory specimens both within the laboratory and outside the . A histological section is examined to confirm that the specimen is indeed malignant tissue. The frequency of NAFLD is high in North America and Europe; it has been
estimated that NAFLD occurs in 20% of the population and NASH in 2% to 3%. 373 description df, 375 Glycogen storage disease, 388-389 Glycogenesis, 376 Gly~ogenol~sis, 60, 376, 379 Glycol aldehyde, 374f Glycolysis,376, 389, 446 Glycoproteins, 375-376 Glycosyl transferases, 502 Goiter, 766 Go-live, 239, 246 Gonadotropin(s) description of, 743745 growth and development functions of, 451 Gonadotropin-releasing hormone characteristics of, 452t, 736, 780 menstrual cycle functions of, 792 stimulation test, 797 Gonads, 780, 785 Gout classification of, 370 definition of, 363 nonsteroidal anti-inflammatory drugs for, 370 primary, 370 secondary, 370 Gout (Continued) urinary uric acid stones
associated with, 370 Gouty arthritis, 370 G-protein-coupled receptors classification of. Catecholamine Metabolites: Products of catecholamine metabolism, such as dihydroxyphenylacetic acid, methoxytyramine,homovanillic acid, dihydroxyphenylglycol, methoxyhydroxyphenylglycol,normetanephrine, metanephrine, and vanillylmandelic acid. Most
commercial spechofluorometers and fluorometers use the right angle detector approach because it minimizes the background signal that limits analytical detection. In this progression, many different informatic functions are used, including the electronic transfer of data from the analyzers to the LIS and ultimately into a patient's electronic medical
record. GFR measuremenrs may be based on either the urinary or plasma clearance of the marker. Sweat patch collection devices that resemble an adhesive bandage may be worn for several days to several weeks, during which drug, if present, accumulates in the absorbent pad in the patch while water vapor escapes through the semipermeable
covering. This protein binds to a product of a DNA tumor virus, including the E1A protein of murine tumor v i m and the E7 protein of human papillomavirus. Oxygen is required as the oxidant. 1,25(0HJ vitamin D, The kidneys are primarily responsible for producing 1,25(OH2) vitamin D3 from 25-hydroxycholecalciferol as a result of the action of the
enzyme 25-hydroxycholecalciferol lahydroxylase found in proximal tubular epithelial cells. Immunosensors usually use solid phase technologies in conjunction with (1) flow-through, (2) processes. These situations pose a particular risk of mixing the arterialized capillary blood with blood from the venules, resulting in erroneously low PO2 values. The
intestinal phase of digestion begins when the weakly acidic digestive products of proteins and lipids (Figure 37-3) enter the duodenum. Comparison of plasma and urine osmolalities determines the appropriateness and status of water regulation by the kidneys in settings of severe electrolyte disturbances, as might occur in diabetes insipidus or the
syndrome of inappropriate secretion of antidiuretic hormone (SIADH) (see Chapters 35 and 39). Base Peak: The ion with the highest abundance in the mass spectrum; it is assigned a relative value of 100%. Selectivity and/or Specificity (Analytical): In analytical chemistry, the degree to which a method responds uniquely to the required analyte. Make
a habit of keeping your hands away from your mouth, nose, eyes, and any other mucous membranes. Peiiiatr Nephral 1995;9:375-81. Spectral interference by hemoglobin in chemistry test systems should be assessed at the time of new method implementation. As pregnancy continues to progress, scalp hair and lanugo (tine hair on the body of the
fetus) are also shed into the fluid and contribute to its turbidity. Thus a working definition of a population is the complete set of all observations that might occur as a result of performing a particular procedure according to specified conditions. Although PL was used in the past to evaluate fetal well-being, currently no apparent clinical reason exists
to measure PL. The regular assessment of competence should be built into a formal program for recertification that will be a requirement of most accreditation programs.12 uality Assurance, and Audit QC and quality assurance programs provide a formal means of monitoring the quality of a service (see Chapter 16). Somatomedin: Insulin-like growth
factor I. In addition to the endocrine glands, included are the chromaffin system and the neurosecretory systems. To make the reagent, the drug of interest is attached to a carrier molecule, such as bovine serum albumin. For a given sample measured by an analytical method, we have If the method is a reference method without bias and
nonspecificity, the target value equals the true value: Cul off Figure 13-10 Cumulative frequency distribution of positive results. Statistical QC: Those aspects of quality control in which statistics are applied, in contrast to the broader scope of quality assurance that includes many other procedures, such as preventive maintenance, instrument function
checks, and performance validation tests. Inspections may also be made on a regular basis by state or local health departments or by local fire departments to determine conformance to their particular safety requirements. Abuse of cocaine or its salts leads to dependence. Consequently, this new edition covers many new topics and updates
information on older ones." With these changes, the sixth edition now contains 45 chapters that are grouped into sections entitled (I) Laboratory Principles, (11) Analytical Techniques and Instrumentation, (111) Laboratory Operations, (IV) Analytes, (V) Pathophysiology,and (VI) Reference Information. 20 Any adverse events from performing the index
tests or the reference standard. Propoxyphene overdose may result in (1) nausea, (2) vomiting, and (3) drowsiness or in more severe cases, (4) CNS depression, (5) convulsion, (6) respiratory depression, and (7) cardiovascular collapse. Wayne, PA: National Clinical and Laboratory Standards Institute, 2000. Although the antiserum also recognizes
24,25(0H)2D, 25,26(OH)2D, and 25(OH)D-26,23lactone, results are comparable with HPLC because of the much lower concentration of these metabolites. Bovle's and Charles's laws and Avoeadro's hmothesis are ,. Thus the same general statistical principles apply. Symptoms include increased basal metabolic rate, enlargement of the thyroid gland,
rapid heart rate, high blood pressure, and a number of secondaty symptoms. One or both of the markers are elevated in about 90% of patients with nonseminomatous testicular tumor. Clinical management 5 . Safety showers, strategically located in the laboratory, must be available and should be tested o n a regular schedule. Shrkelle PG, Waalf SH,
Eccles M, Grirnshaw J. The differences are plotted against the average concentration. See Vitamin D remineralization of, 713 remodeliug of, 712 resorption of. The binding constant of the biotin-avidin complex is extremely high ( l O I 5 mol/L). The electrodes are operated in amperometric or voltammetric modes (with high scan speeds), and several
electrodes can be operated simultaneously in series or in parallel flow arrangements to gain additional selectivity. CLSl/NCCLS Approved standard AUT003-A. Beurlei E. Therefore the choice of matrix and how it interacts with the sample is of particular importance, and advances in the understanding of solid phase and surface chemistry technology
have made a major contribution to the development of immunosen~ors.'~ An example of this technology is shown in Figure 12-3. P-Lipotropin (P-LPH): A 91-amino acid polypeptide homone synthesized by the anterior pituitary that exerts a mild peripheral lipolytic action and promotes darkening of the skin by the stimulation of melanocytes.
Individuals who eat many small meals throughout the day tend to have concentrations of total LDL and HDL cholesterol that are lower than when the same type and amount of food is eaten in three meals. In the latter case, a dilution series of a sample may be studied. In general, urine specimens test positive for 1 to 3 days following morphine (or
heroin) or codeine use when assayed at a cutoff of 300 ng/mL. Bruns, M.D. ! I 2. Short Tandem Repeats (STRs): Short segments of DNA (1-13 bases long) that are repeated end-to-end; also known as microsatellites. Such compounds are also called polycyclic ethers, crown ethers, or cryptan&. One- and two-dimensional bar coding systems are
available. Level 1B in Table 1-4 refers primarily to the concepts of within-person and amongperson biological variation. The reference interval of the method, including information on how it was derived, typical values obtained in health and disease, and the necessity of determining a reference interval for one's own institution (see Chapter 14 for
details on how to generate a reference interval) 10. Handhook of dinical laboratory testing during pregnancy. See Barbiturates benzodiazepines. T h e circulating DF3-reactive antigen is a heterogeneous molecule with a molecular mass of 300 to 450 1cDa. cDNA cloning indicates that the DF3 peptide core consists of GH 353 a highly conserved 60nucleotde base pair tandem repeat sequence. In a sequential competitive assay, unlabeled antigen is mixed with excess antibody and binding allowed to reach equilibrium (see Figure 10-12, step 1). The documentation should extend from the standard operating procedure(s)for the POCTsystems to records of training and certification of operators and
internal QC and quality assurance, together with error logs and any corrective action taken. " Ann Clin Biochem 2000;37:241-3. collected for examination, study, or analysis. Treatment of HCV is often successful in permanently eradicating circulating virus. Other tumor markers-including catecholamines, polyamines, lipid-associated sialic acid, and
receptors-have been used clinically with various degrees of success. Standards of laboratory practice: evaluation of fetal lung maturicq. Light emitted from the thermally excited ions is directed through separate interference filters to corresponding photodetectors. Hormones, 450 Michael Kleerekoper, M.D., F.A.C.B., M.A.C.E. Classification, 450 The
Action of Hormones, 451 Hormone Receptors, 454 Postreceptor Actions of Hormones, 455 Clinical Disorders of Hormones, 458 Measurements of Hormones and Related Analytes, 458 26. Postpartum thyroid dysfunction is common and is frequently unrecognized. Other, less selective polymer-based ISEs (e.g., fcrr the measurement of Mg2+and Lit),
are subject to interference from Ca2+/Na+,and Nai, respectively, requiring simultaneous determination and correction for the presence of significant concenrrations of interfering ions. The screening test must be acceptable to the public, reliable, valid, ~~ ~ ~ ~ 826 T V Pathophysiology LA27-A); a companion guide to Blood Collection on Filter
Paper for Newborn Screening Programs; Approved Standard (LA4A4),6 which describes the basic principles, scope, and range of activities within a newborn screening program. CCK is released in the duodenum in response to the presence of fat, protein, and HCI. Suppose we have estimated the imprecision to a SD of 5.0 on the basis of N = 20
observations. Prim Care 2005;32:963-76. Nature 1975;256:495-7. Depending on the assay, polyclonal or monoclonal antibodies are used. The c-myc protein is essential for DNA replication and enhances mRNA transcription. Ladenson JH. Fire Hazards NFPA and OSHA publish standards covering subjects from emergency exits (including means of
egress) to safety and firefighting equipment. For example, a statistically significant increase in the serum concentrations of cholesterol, triglycerides, and magnesium has been observed in people living in areas with hard water. The floating layer is removed with the aid of a tube slicer. 7, Jolley ME, Snoupe SD, Schwenier KS, ct al. Box 11-4 lists
potential work-flow steps that should be mapped. The urinary and 17excretion of free cortisol, 17-hydr~x~corticosteroids, ketosteroids is increased. Carry-Over: The transport of a quantity of analyte or reagent from one specimen reaction into and contaminating a subsequent one. Universal screening for those older than 16 years of age has been
suggested on the basis of a finding that I BOX 23-1 Major Risk Factors (Exclusive of LDL Cholesterol) up to 66% of adolescents with increased LDL cholescerol are missed in a more selective screening protocol. Antihistamines: Antagonists of the H, or H2 histamine receptors that are used to treat allergic reactions or gastric hyperacidity. In addition,
specimen breakage or loss often occurs when specimens are handled manually. where t = turbidity b = path length of the incident light through the solution of light-scattering particles I = intensity of transmitted light I. Less commonly, comparison of a field method with a reference method is undertaken. Future studies may determine its usefulness
for predicting resistance to chemotherapy. Biotransformation: The series of chemical alterations of a compound (for example, a drug) that occurs within the body, as by enzymatic activity. In early pregnancy, the free P-subunit is produced together with intact (whole molecule) hCG. Labelin In many laboratory information systems, electronic entry of a
test order either in the laboratory or at a nursing station for a uniquely identified patient generates a specimen label bearing a unique laboratory accession number. k, asic Concepts Potentiometry is the measurement of an electrical potential difference between two electrodes (half-cells) in an electrochemical cell (Figure 5-1). Procedures for the
Handling and Processing a l Blood Specimens: Approved Guideline. Bile: A greenish-yellow fluid secreted by the liver and stored in the gallbladder. Anencephaly: A birth defect characterized by a brain that does not develop normally. ~ ~ ~ ~ -~ -...... .warticiwants faiied to receive either test (a flow diagram is strongly recommended). In: Price CP,

Christenson RH, eds. Ion-Selective Electrodes An ISE is a special-purpose, potentiometric electrode consisting of a membrane selectively permeable to a single ionic species. The serum uric acid concentration is also correlated with body weight, especially in individuals weighing more than 80 kg. It implies choosing a complement of optimal products
from multiple vendors rather than purchasing an entire portfolio from one vendor. McMillin, Ph.D. Basic Concepts, 540 Analytical Methodology, 544 Specific Drug Groups, 545 31. The top level of the hierarchy specifies goals on the basis of the clinical outcome in specific clinical settings, which is a logical principle. Centralized Testing: A mode of
testing in which specimens are transported to a central, or "core," facility for analysis. Steatorrhea: A condition of excessive fat in feces (sometimes defined as >5 g/day or >18 mmol/day). Automation in the Clinical Laboratory, 171 James C. In women, the concentration of pituitary gonadotropins, especially folliclestimulating hormone (FSH), is
increased in the blood and urine. The technique of amniocentesis is described in Chapter 3. of the plasma membrane. If HBeAg was positive before treatment, HBeAg and anti-HBe will be checked periodically if HBV DNA becomes undetectable. Because it represents approximately 90% of the -154 mmol of inorganic cations per liter of plasma, Nai is
responsible for almost one half the osmotic strength of plasma. Gut flora can also metabolize heme (whether of dietary origin, as components from cells sloughed offkom the lining of the gut, or from gastrointestinal bleeding) to produce a variety of dicarboxylic potphyrins. . Primary or secondary (due to a deficiency of the cofactor) impairment of
phenylalanine hydroxylase results in accumulation of phenylalanine, phenyIketones, and phenylamines and in deficiency of tyrosine. Sickle Cell Anemia: An autosomal dominant type of hemolytic anemia that is caused by the presence of hemoglobin S with abnormal sickleshaped etythrocytes (sickle cells). One of the advantages of using dried sample
spots is that filter paper cards are easily transported and can be saved for additional testing. Before auditing the introduction of a new test, it is obviously important to have ensured that a full program of education of users has been completed and that any other changes 17 in practice have been accomnmdated in the clinic andlor ward routines.
These are obtained from blood collected by venipuncture into an evacuated tube (see Chapter 3). Ashwood, M.D., and George J. Prostaglandin: Any of a group of compounds derived from unsaturated 20-carbon fatty acids (primarily arachidonic acid) via the cyclooxy. The frequency of individual diseases is rare, ranging from 1 : 10,000 (PKU, mediumchain acyl-CoA dehydrogenase [MCAD]) to 1 : 200,000 or even rarer, but their cumulative frequency is substantial, approaching 1 :3000 newborns. A third patient outcomes (called a phase 4 evaluation of a test): resource is the Bayes Library of Diagnostic Studies and In patients admitted to the hospital for treatment of heart Reviews, which is
associated with the Cochrane Collaborafailure, how well does use of BNP or N-terminal pro-BNP help tion" ( e~ayes~library.htm, as a guide to therapy, or improve the ability to treat heart accessed January 4, 2007). Early efforts were directed toward pregnancy and fertility testing and were based on agglutination and inhibition of agglutination using
labeled red blood cells or latex particles in a slide format. It may either be benign or cause disease. In a typical sandwich assay, the array on the surface of the slide is incubated with sample and then with conjugate. Some automated analyzers sample directly from the original collection tube while simultaneously reading the accession number from
the bar code label on the tube. The analytical components of these specialties are delivered from central laboratories or In this chapter, we review the new influences on clinical chemistry and laboratory medicine from the fields of clinical epidemiology and evidence-based medicine (EBM). Although numerous studies have demonstrated a causal
relationship between tHcy and CHD, there is still controversy about the clinical significance of this relationship as (I) the MTHFR 677CAT polymorphism, a key enzyme in Hcy metabolism, is a strong risk factor for increased tHcy but not for CHD; (2) there is an apparent discrepancy between prospective and retrospective case-control studies; and (3)
a prospective controlled study failed to show a benefit of folate supplementation in preventing CHD events. Performance Verification As with spectrophotometers, N E T provides a number of SRMs for use in the calibration or verification of the performance of fluorometers or fl~oros~ectrophotometers. Because these are instrument-related variables,
establishing an absolute intensity unit for a given concentration of a fluorophore that is valid from instrument to instrument is difficult, if not impossible. Competitive Versus Noncompetitive Reaction Formats As shown in Figure 10-12, the two major types of reaction formats used in i~nmunochemicalassays are termed competitive Principles of
lmmunochemical Techniques 163 Competitive (limited reagent) Simultaneous Ab + Ag + Ag-L (free) -=7 Ab:Ag + Ab:Ag-1 (bound) Sequential Step 1 Ab + Ag k1 + Ab:Ag + Ab k, Step 2 Ab:Ag + Ab + Ag-L %Ab:Ag + Ab:Ag-L + Ag-L Noncompetitive (excess reagent, two-site, sandwich) Figure 10-12 Immunoassay designs. For example, CLSI standard
H18-A33 proposes an RCF of 1000 to 1200 xg for 10 f 5 minutes. Nucleic Acids, 263 Yuk Ming Dennis Lo, M.A. (Cantab), D.M. (Oxon), D.Phi1. The plasma fibrinogen concentration responds dramatically to trauma and may double in 2 to 8 days after surgery. An economic assessment of the equipment, including the cost of consumables and servicing,
should also be made. Solving a problem relating to a process may first involve collecting data o n aspects of the process that are considered to have an influence o n the outcome with the goal of identifying rate-lirniting steps. In addition to recognized fetomaternal hemorrhage, undetected transplacental fetomaternal bleeding during an apparently
normal pregnancy can lead to sensitization. Cholesterol, coronary heart disease and stroke: a review of published evidcncr from observational studies and randomized controlled trials. In such assays, at least 0.5 to 1 g of tissue is removed during surgery and trimmed of fat and nontumor material. Elevated HER-2lneu concentrations also correlate
with larger tumor size, lymph node positivity, and high grading score. Airuda IAL. Automation of Specimen Preparation Several manufacturers have developed fully automated specimen preparation systems. Traditionally, Lp(a) concentrations have been reported in mass, or alternatively in terms of terms of total Lp(a) Lp(a) protein. I Entrance
Monochromators slits Exit slits Cuvets Detectors Meter Sample Mirrors - p I 0 Light source I- I I I Entrance slit Monochromator 11~111 ~ l ~ I I ~ m i ~ Ir rc,i:11.>11 i m ~ sensitive than flame emission methods. These compounds Glossary are potent mediators of a diverse group of physiological processes. Clinical Applications Studies have shown
that both CgA and CgB are useful in detecting various neuroendocrine tumors, including carcinoid tumors, pheochromocytoma,and neuroblastoma. Evidence-based pidelines in laboratory medicine: principles and methods. Arsenic circulating in the blood will bind to protein by formation of a covalent complex with sulfhydryl groups of the amino acid
cysteine. Methodological Principles To capitalize on the exquisite specificity and enhanced sensitivity of immunochemical assays, various methodological principles have been applied in their development. Bioluminescence, chemiluminescence, and electrochemiluminescence assays have a wide linear range, usually several orders of magnitude, but
very high-intensity light emission has lead to pulse pileup in photomultiplier tubes and this leads to a serious underestimate of the true light emission intensity. Figure 1-2 STARD checklist. Tumor-Suppressor Gene: A gene involved in the regulation of cellular growth; loss of a tumor-suppressor gene has the potential to allow autonomous growth.
Insertion: An extra DNA sequence that is present in one sample co~nparedto a reference sequence. Autoradiography: Use of aphotographic emulsion (x-ray film) to visualize radioactively labeled molecules. All reagents found in unlabeled bottles should be disposed of using the appropriate procedures and precautions. Such an evaluation may be
carried out by parallel measurements of a set of patient samples or by measurements of reference materials (see traceability and nncertainty). Usually, it is presumed that the specifications of the method apply throughout the analytical measurement range. Robertson A, Kazmierciak S, Vos P. Beutler E, Felitti VJ, Koiiol JA, Ho NJ, Gemart T. As well, it
cannot he used to differentiate ovarian cancer from other malignancies. malignancy. The values are reported in terms of lipoprotein cholesterol concentrations based o n assumptions about the average cholesterol cornpositions of the different and then subjected to electrophoresis on polyacrylamide gels. Used to measure creatinine. Recent Results
Cancer Res 2005;166:245-56. Several methods are used to deliver specimens to the laboratory, including ( I )courier service, (2) pneumatic tube systems, (3) electric track vehicles, and (4) mobile robots. Diminished glomerular filtration rate and the consequent decrease in distal tubular flow rate is an important factor in the retention of Kt seen in
chronic renal failure. CPBAs that do not chromatographically separate 25(OH)D from other metabolites overestimate 25(OH)D by about 10% in normal individuals. Overall, approximately 170 to 200 L of ultrafiltrate pass through the glomeruli in 24 hours. Czaja A, Frcese D. AFP is closely related both genetically and structurally to albumin, having
extensive homologies in amino acid sequence. Acute ingestion of more than 0.5 g of iron has been observed to produce severe irritation of the epithelial lining of the gastrointestinal tract and result in hemosiderosis, which may develop into hepatic cirrhosis. The volume at any given moment is a function of several interrelated fluid movements,
including fetal (1) swallowing, (2) urination, (3) intramembranous transport, and (4) pulmonary excretion. Smoking Smoking, through the action of nicotine, may affect several laboratorv tests. Diagnosis of hemoglobinopathies: electrophoresis w. Specimen Collection and Other Preanalytical Variables, 42 Donald S. Fetal fatty acid oxidation defects and
maremal liver disease in pregnancy. BCRaBL Chronic myelogenous leukemia (CML) is a myeloproliferative disorder resulting from the clonal expansion of a transformed multipotent hematopoietic stem cell. 8. A critical evaluation of simple rnethoda for the estimation of free tesrosterone in serum. A, Chemilurninescent assay for horseradish
peroxidase label using lurninol. in VP and HCP inherited deficiencies of enzymes further down the pathway leads to the accumulation of porpbyrinogens,which are potent allosteric inhibitors of HMBSI3 and lead to secondary accumulation of PBG (and ALA). A decrease in the CA 125 concentration by a factor of 10 after the first cycle therapy indicates
a poor prognosis. Hospital Information System (HIS): functions A system of co~n~uterized for the manageme~ntof patient care within a hospital. Clinical and Laboratory Standards InstituteiNCCL.5 Procedures for the collection of arterial specimens: CLSIINCCLS Approved Standard Hll-A4. ~ The quality of the analytical results produced by the
laboratory is a direct indication of the purity of the chemicals used as analytical reagents. Magnetic stirring 3. Because specimens and calibrators usually flow past a group of elcctrades, results for all analytes are reported for most systems. If used at all, this value should be clearly referred to as an estimated SO2, but it is frequently reported as and
referred to as "O&t." Calculated values such as "O2SatUshould be interpreted with reservation because these algorithmic approaches assume (1) normal 0, aftinity of the hemoglobin, (2) normal 2,3-diphosphoglycerol (2,3-DPG) concentrations, and (3) the absence of dyshemoglobins. It uses two monoclonal antibodies that were developed at the
National Cancer Institute. These weights are typically made from brass or stainless steel and are lacquered or plated for protection. See also Tumor-suppressor genes Gene sensor arrays, 100f, 101 General gas equation, 441 Generic drug, 539 Genetic code definition of, 264-265 illustration of, 271t Genetic markers description of, 358 oncogenes. l I. In
newborns, it may be appropriate to adjust the reference interval to less than 30 mmol/L. E~ectrochemistryand Chemical Sensors, 84 Paul D'Orazio, Ph.D., and Mark E. t = x b)/SD = (105 - 90)/10 = 1.5 2. After the specimen probe is withdrawn, the outer hollow needle also is withdrawn so that the stopper reseals and no specimen escapes. lndirect
ISEs are most common in large, high-throughput automated analyzers. Anion Gap (AG): The difference between the serum sodium concentration and the sum of the serum chloride and bicarbonate concentra- 7 tions; the AG is high in some forms of metabolic acidosis. For detection of pheochr~moc~tomas, may be as sensitive and specific as plasma
catecholamines or urinary metanephrines. Many porphyrin compounds are known, but only a limited number are of clinical interest. This reflects a decision by the U S . Carbon dioxide gas from the sample or calibration matrix diffuses through the membrane and dissolves in the internal electrolyte layer. Neurobiology and Anatomy Stritch School of
Medicine, Interim Chair, Pathology and Vice Chair, Laboratory Medicine, Director of Laboratories. Necrosis: The sum of the morphological changes indicative of cell death and caused by the progressive degradative action of enzymes; it may affect groups of cells or part of a structure or an organ. The mcrabolic and molecular bases of inhriited
diseases, 8th ed. used maenets to detect the decrease ,. Thus a result less than LOBshould be reported as "less than LoD" and not as "less than L O B or "zero." A result exceeding LOB (i.e., "detected") means that the true concentration exceeds zero with 100 - a percent assurance (where a is the Typc I errol levei), and the reporting could be "greater
than zero" or "detected." Results at or exceeding the LoQ (see below) are reported as quantitative results. The toxicity of arsenic is due to three different mechanisms, two of which are related to energy transfer. Withdrawal symptoms include (1) weakness, (2) anxiety, (3) imomnia, (4) abdominal discomfort, (5) sweating, and (6) hot and cold flashes.
Avoidance of possible tube mix-up when serum must be transferred into a secondary container Examples of bar codes that are used in chemistry analyzers are illustrated in Figure - 11-1. The parameter most commonly used to describe the central location of a population of N values is the population mean (w): An alternative parameter that indicates
the central tendency of a population is the median, which is defined as the 50th percentile, Percro. ART II 186 OT Analytical Techniques and Instrumentation ~ ..... Ascites itself is usually not life threatening, but is uncomfortable and may compromise respiration. The ratio of flush to specimen may be as much as 4:1 to limit carryover to less than 1%
although recent advances in materials and dispenser velocity control have permitted lower ratios. Describe the development of fetai renal, hepatic, and pulmonary systems with regard to function and maturity. Acceptable delta values may be calculated within a population of healthy individuals and then averaged, with the average used as a guide to
determine whether a difference of ~ossibleclinical significance had occurred between serial measurements in patients. Electrospray Ionization: A technique in which a sample is ionized at atmospheric pressure before introduction into the mass analyzer. Vitamin D metabolites in serum do not appear to be sensitive to light and do not require special
handling in the laboratory. Although increasing knowledge is of great consequence, education must also provide direction, encourage self-motivated learning, and promote curiosity. At concentrations above 6 mmol/L, the rate of color development becomes nonlinear, so a two-point fixed internal rather than a multiple data point approach is required.
Abnormal byproducts can also be produced when alternative pathways are used to dispose of the excess metabolites (Figure 44-3). Part c pant sarnp nrj Was ine stuuy pup^ at an a consccmvc ser es of pan c pants dcf~ti~ DY dtne select on cr ter a n .terns 3 aou 47 if not,. Potassium oxalate (Kf2204. Frarier AL, Colditi GA, Fuchs CS, Kuntz KM.
Friedewald Equation. B, An upper gel containing antibody is added. The typical cleaning sequence of a reusable cuvet/reaction vessel involves aspiration of the reaction mixture from the cuvet at an in situ wash station. A classic example, for example, is galactosemia. Photon: A quantum of radiant energy. A morecomplex scheme is shown in Box 1-2.
Sawyer. San Diem - Elsevier, 2005. One may notice that the general form of the expressed differences is the same in the two situations. Certified Reference Material (CRM): In clinical chemistry, a material for which a property (usually the concentration or purity of an analyte) has been determined by a special type of procedure; the certificate
provides the result (such as concentration) and the uncertainty of the result. Cost-utility analysis has been used to assess the utility of some screening programs. Immun~c~tochemical assays are not influenced by the presence of aberrantly expressed in cancer, and the role of mutations or rearrangements of these genes in the development and
proestrogens, antiesttogens, or steroid-binding proteins. Its activity is regulated by two distinct mechanisms. Meyerhoff, Ph.D. Philip J. Under no circumstances is mouth pipetting permitted. Chronic Hepatitis C There are approximately 170 million individuals with chronic IHCV infection worldwide, with most cases found in North America, Northern
Europe, and Japan.'+In addition, chronic infection follows acute infection much more commonly (in those exposed after age 5) among those infected with HCV than HBV. These disparities have increased with new advances in testing technology and the use of tandem mass spectrometry (MSIMS) that has greatly increased the number of disorders
amenable to newborn screening! The advantage of MS/MS is that multiple metabolites can be detected simultaneously in the same blood spot (multiplex analysis), allowing the identification of several disorders at once, while traditional screening techniques are based on one test for one disorder. Washington, DC: AACC Press, 2002:107-29. The report
will identify the range of results obtained for the complete group of participants and may be classified according to the different methods used by participants in the scheme. The rest have familial (type-11) PCT. Opioid is a general lite; measurements of the free and conjugated metabolites provide term applied to all substances with morphinelike
properties, regardless of useful tests for diagnosis of pheochroorigin or chemical structure. Descriptions of these tests can be found in statistics textbooks and in Tietz textbook of clinical chemistry, 3rd edition, pages 274-87. An example is the verification of suspected appendicitis, with histopathologyof the appendix versus follow-up as the two forms
of the reference standard. Glucose concentration may be increased by 10 mg/dL (0.56 mmol/L) within 10 minutes of smokng a cigarette. 298t C A 125,354 C A 242,353t, 355 C A 549,354 Cadmium. 9 What decision will be aided by the results of the test! What action will be taken following the decision? Nernst Equation: An equation named after
Walther H. Arterial Puncture Arterial punctures require considerable skill and are usually performed only by physicians or specially trained technicians or nurses. The sperm count of male smokers is often reduced compared with that in nonsmokers: the number of abnormal forms is greater and sperm motility is less. A constant mean bias over the
analytical measurement range changes the average concentration away from zero. Even though it is the electrolyte concentration in plasma water that is physiological, it was assumed that the volume fraction of water in plasma is sufficiently constant that this difference could be ignored. Depending on demographic risks, genetic testing for disorders
such as Tay-Sachs disease, thalassemia, and sickle cell disease may be offered. However, lack of availability of simple laboratory methods of measurement of inulin remains an impediment to universal usage. Serum iron and transferrin concentrations are reduced immediately after an injury, but extensive blood transfusions can lead to siderosis and an
increased serum iron concentration. Construct a difference plot, given the results of a comparison of methods experiment. (From Price CP. opulation and The purpose of analytical work is to obtain information and draw conclusions about characteristics of one or more populations of values. The diurnal rhythm of cortisol, higher in the morning and
lower in the evening, is maintained. Aldosterone is a potent modulator of Na+ reabsorption in the distal tubule, particularly when the need arises to conserve Nai. Centrifuges that automatically balance their rotors are now available. In some devices, the display is the only means to show the result, and in others it may incorporate a touch screen that
is used to control the device. In a discrete system, these include: 1. A slow or fast heart beat, by contrast, may have rhythmic beating and thus the term dysrhythmia is sometimes used for these abnormalities.) 888 Glossary Ascites: Serous fluid that accumulates in the abdominal cavity. The number of coulombs transferred in this process is related to
the absolute amount of electroactive substance by Faraday's Law: . Differences in measured blood gas values between arterial and venous are most pronounced for PO,. Clin Chem 1991;37:1534-9. In those achieving SVR, long-term control of HCV RNA replication occurs in 99% of patients, and histologic and clinical resolution of chronic hepatitis
occurs in most. Ultratrace Elements: Inorganic molecules found in human and animal tissue in microgram per kilogram amounts or less. The electrochemiluminescence process has been used in both immunoassays and nucleic acid assays. DeLuca M, McElroy WD. Mild hyperbilirubinemia may occur. Analysis: The procedural steps performed to
determine the kind or amount of an analyte in a specimen. Spectral Properties Potphyrins were named from the Greek root for "purple" (porphyra) and owe their color to the conjugated double-bond structure of the tetrapyrrole ring. Laboratory testing 2. However, because the serum concentration of A F P correlates with the size of the tumor,
detection of HCC is more useful at the earlier stages, when the tumor is small enough to be resectable (less than 5 cm), than when the tumor is large. For example, in a microtiter plate format, ELISA assays have been used extensively for detection of antibodies to viruses and parasites in serum or whole blood. These genes code for products that are
The EGFR was found to be a strong prognostic indicator in involved in normal cellular processes, such as growth factor head and neck, ovarian, cervical, bladder, and esophageal signaling pathways. If the decrease is enough to impair circulation, glomerular filtration is diminished. Fetal Anomalies Fetal anomalies that are partially detectable by
matemal serum screening include ( 1 ) open neural tube defects, (2) Down s)mdrome, and (3) trisomy 18. Operating Practice Cleanliness of a centrifuge is important in minimizing the possible spread of infectious agents, such as hepatitis viruses. In neonates, jaundice is also called icterus neonatorurn. Typical efficiencies for liquid scintillation
counting in the absence of significant auenchinz- are 60% for tritium and 90% for 14CC. Therefore concentrations of hormones derived from the placenta, such as PL, increase in maternal peripheral blood as the placenta increases in size. 657-658 Diode arrays:'124t, 125 ' Dioxin, 25t Diphenhydramine, 575f Dipstick tests description of, 188, 191 urine
testing using bilirubin, 525 glucose, 393 protein, 315 Direct bilirubin, 509, 524-525 Direct equilibrium dialysis, 770 Direct nhotometrv. On the surface of this support, the capture antibody is attached either by physical adsorption or covalent bonding. Creatinine, 363 Urea, 366 Uric Acid, 368 22. A type "E" fire is one that cannot be put out or is liable
to result in a detonation (such as an arsenal fire). DHSS (NIOSH) Publication Nu. 89-107. Because the intensity of reflected light is nonlinear in Figure 4-8. Various automated immunoassays are available. Originally, any peptide produced in the liver and released in response to growth hormone (somatotropin) that mediated growth hormone-induced
stimulation of growth. For example, sweat testing never should be performed over an area of eczema. Others use reagent-impregnated slides or strips. Peristaltic pumps trap a "slug" of fluid between two rollers that occlude the tubing. In cholestasis, vitamin K deficiency may also cause an increase in PT. Treatment is typically monitored by periodic
measurement of HBV DNA, which should use an amplified assay. T V Pathophysiology Conditions arising primarily in the mother include (1) ectopic pregnancy, (2) hyperemesis gravidarum, (3) preeclampsia, (4) HELLP syndrome (hemolysis, elevated liver enzymes, and low platelet counts in association with preeclampsia), (5) liver diseases, (6) Graves
disease, and (7) hemolytic disease of the newborn. However, because of incomplete electrolyte dissociation, and associations between solute and solvent molecules, many solutions do not behave in the ideal case, and a 1 molal solution may give an osmotic pressure lower than theoretically expected. Stereoisomers: Molecules with the same
constitution, but which differ in the spatial arrangement of certain atoms or groups. Polymerases: Enzymes involved in DNA replication and transcription. latex allergy is a problem when using latex gloves for barrier protection. CA 549 is useful in detecting recurrence of breast cancer in patients after initial therapy followed by adjuvant therapy.
Bcutler E. Because the electrochemical reactions are heterogeneous, occurring only at the surface of the working electrode, the amount of current obselved is also highly dependent on the surface area (A) of the working electrode. where: dQ = Amount of diffusing substance that passes through the area A during time dt = Change in time dC/& =
Concentration gradient D = Diffusion coefficient The diffusion coefficient, D, is a direct function of temperature; it also is inversely proportional to the hydrated molecular volume of the diffusing species. Furthermore, the U S . Whether or not PCP is included in a general urine drug screen depends o n applicable regulations and on the prevalence of
PCP use i n the local community. This loading zone may be a (1)revolving tray or turntable, (2) mechanical belt, or (3) rack or set of racks by which specimens are delivered in a predetermined order to the sample aspiration station of the analyzer. Continuous-flow analyzers historically were the first automated analyzers used in clinical laboratories.
The dissociation constant for a weak acid (K,) may be calculated from the following equation: Thus [HA1 log [Hi] = log K, +log ---[A-I where brackets indicate the concentration of the compound contained within. Most patients have one or a few attacks followed by complete recovery and prolonged remission. Evolution of methods for measurement of
HDL-cholesterol: from ultracentrifugation to homogeneous assays. Relative centrifugal force (RCF) must be at least 1100 x g for gel release and barrier formation. ~~. Immunodeficiency: A deficiency or inability of certain parts of the immune system to function, which makes an individual susceptible to certain diseases that he or she ordinarily would
not develop. .... Boyd, M.D. Associate Professor of Pathology University of Virginia Medical School, Director of SystemsEngineering and Core Lab Automation, Associate Director of Clinical Chemistry and Toxicology University of Virginia Health System Charlottesville, Virginia; Deputv Editor, Clinical Chemistry washington, D.C. Automation in the
Clinical Laboratory; Selection and Analytical Evaluation of Methods-With Statistical Techniques David E. Kakhlon 0, Cabantchik ZI. Uric acid is also reabsorbed in the proximal tubule by a passive sodium-dependent mechanism, but there is also an active secretory mechanism. The porphyrin compounds of relevance to the porphyrias (Table 29-1) differ
in the substituents occupying the peripheral positions 1 through 528 T IV Analytes 8. The analysis is very fast ( 7.45. SARA: Superfund Amendments and Reauthorization Act. In contrast to most clinical situations, when treating an expectant mother, a physician must simultaneously care for more than one patient. Two prospective, multicenter trials
have evaluated the utility of plasinaBNP andNT-proBNP in the initial acute evaluation of patients with shortness of The early release kinetics of cTnI and cTnT are similar to those of CK-MB after AMI, with increases above the upper reference limit seen at 2 to 6 hours (Figure 33-6). C,,, -CHICHICOOH; . Hot beakers should be handled with tongs.
Hemolysis: Disruption of the red cell membrane causing release of hemoglobin and other components of red blood cells. ent in the three phases-antibod excess, equivalence, and antigen excess-that computer algorithms have been developed to flag antigen excess automatically." Matrix Effects Particles, solvent, and all serum macromolecules scatter
light. There is no uniform designation for these chemicals and organic solvents. The main interferences in both assays are antithyroglobulin antibodies, which cause an underestimation of Tg in the IMA. The perspective may, for example, be that of a patient, a payer (government health agency or health insurance company), or society. Compare
quantitative and qualitative sweat testing. With the ras gene mutation and the loss of the DCC gene on chromosome 18, adenoma advances to the late stage. 14. To monitor the accuracy and precision of the analytical process, two concentrations of controls should be pelformed every day when patient samples are analyzed. Demers, Ph.D., D.A.B.C.C.,
F.A.C.B. Thyroid Hormones, 766 Analytical Methodology, 769 Thyroid Dysfunction, 774 Diagnosis of Thyroid Dysfunction, 778 42. Low values indicate good selectivity for the analyte "i" over the interfering ion "j". The collecting duct (8) allows equilibration of water with the hyperosmotic intentitium when ADH is present. Commonly used synonyms for
this disorder are (1) isoimmunization disease, (2) Rh isoimmune disease, (3) Rh disease, or (4) D isoimmunization. testing for. Selecting the correct one of these approaches is an extremely important determinant of the overall scheme of automation in any particular laboratory. Prefixes. However, arterialized capillary blood is not acceptable (I) when
systolic blood pressure is less than 95 mm Hg, (2) in cases of vasoconstriction, (3) from patients on O2therapy, (4) from newborns during the first few hours after birth, or (5) fromnewborns with respiratory distress syndrome. Air baths, water baths, and contact with warm plates have been used for thermal regulation in commercial analyzers.
Typically an experiment is carried out in which a series of paired values is collected when comparing a new method with an established method. The xli and ~2~values are gaussian distributed around Xl'T,,ti and X2'T.,4.1;, respectively, as schematically shown. Patients With Cutaneous Symptoms The skin lesions of the cutaneous porphyrias are
always accompanied by overproduction of porphyrins. The term cHCO; then represents ctCO, minus cdC02,which includes carbonic acid. Autoradiography. The application of the CT ion-exchange electrode is therefore limited to samples without significant concentrations of anions more lipophilic than C t . Immunoassays for ketamine are not
available. Thalassemia: A heterogeneous group of hereditary hemolytic anemias having a decreased rate of svnthesis of one or more hemoglobin pdlypeptide chains; thalassemias are classified according to the chain involved (a, f3, 6); the two major categories are a- and f3-thalassemia. ................. Plasma pyruvate and lactate are increased by the
increased metabolic activity of skeletal muscle. New trends in lipid and lipoproteins analysis. Note that equation 17 indicates a linear relationship for limiting current and concentration. Hematological Changes Maternal blood volume increases during pregnancy by an average of 45%. A simple, but subjective, approach is to visually assess whether the
relationship between measured and expected concentration is linear or not. Figure 2-2, C illustrates an electronically operated, positivedisplacement multichannel pipettor. Ar very high dose, dextromethorphan may cause (1) lethargy or somnolence, (2) agitation, (3) ataxia, (4) nystagmus, (5) diaphoresis, and (6) hypertension. Spill kits for acids,
caustic materials, or flammable solvents come in various sizes. Always use the longest feasible wavelength for excitation that does not introduce light-scattering effects. ematological Disorders In iron deficiency anemia, zinc acts as an alternative substrate for FECH leading to increased ZPP. A, and A1 are excitation signal and emission signal
amplifiers, respectively. Their measurement has proved useful for the quantitation of serum proteins (see Chapters 10 and 18). Increases in water-soluble conjugated bilirubin lead to Liver Disease CH glutarnine arginine urea k $ n e CYTOSOL \ \ MITOCHONDRION Figure 36-4 The major metabolic pathways for the use of ammonia by the hepatocytc.
The latter component can be assessed from repeated measurements of the given sample by the method in question and can be expressed as an SD (i.e., the analytical SD as previously described [either within or between runs]). lmmunoassay Quantification of PCP in serum is not helpful in the diagnosis or management of PCP toxicity because there is
low correlation between drug concentration and drug effects. In immunoassays,samples and calibrators are deproteinized with acetonitrile and analyzed after chromatography or directly without chromatography. ~~~ ~~.~~ Potentiometric sensors are widelv used clinicallv for the measurement of pH, PCOi and eledtro~~tes (Nai, Cl-, Ca2+, Mgz+,
Lit) in whole blood, serum, plasma, and urine, and as transducers for developing biosensors for metabolites of clinical interest. Discuss the clinical laboratory investigation of disorders of porphyrin metabolism, including screening tests, methods of analysis, and possible interferences in each. First, they permit the use of fixed tissues (unembedded or
embedded in paraffin), which provides excellent preservation of cell morphology and eliminates the problem of autofluorescence from tissue. The addition of buffering ions, such as borate and phosphate, together withsutfactant, has been used to minimize the effects of this interference. Ultimately, these two blood supplies merge and flow into the
sinusoids that course between individual hepatoqtes. This hemodilution reduces the concentration of the plasma proteins. 38 PART I Laboratory Principles Organization (ICAO), developing revised and strict requirements for the shipping and handling of hazardous material^.^ With the continued awareness of the necessity for Universal Precautions,
the risk of bloodbome pathogens and the potentially adverse consequences of serious infection, the shipping and handling of class 6 toxic materials-biological materials-is a critical safety issue. The measurement of concentration of unknowns is accomplished in a similar manner as with a single-beam fluorometer. lnulin clearance using a constant
infusion urinary clearance approach has long been regarded as the gold standard measure of GFR. Placenta: A fetomatemal organ that is characteristic of true mammals during pregnancy. CA 19-9 is a marker for both colorectal and pancreatic carcinoma. In the standard hydrogen ekcwode (SHE), the electrolyte consists of an aqueous solution of
hydrogen chloride with a~~~equal to 1.000 (or cHc,= 1.2 mol/L) in equilibrium with a gas phase and with fHi equal to 1.000 (or PH2= 101.3 kPa= 1 atm). Indwelling catheters with heparin locks for intravenous therapies are used as a port for specimen collection if it is thoroughly nushed with blood (usually 5 times the catheter volume) before the
specimen is drawn. Landers, Ph.D. Professor of Chemistry University of Virginia, Associate Professor of Pathology University of Virginia Health System Charlottesville, Virginia Electrophoresis Vicky A. It is conceivable that even statistical modeling of specific clinical decisions 16 ART I Laboratory Principles could be considered as a subtype of
evidence related to medical needs. Calibration functions may be linear or curved, and in the case of immunoassays often of a special form (e.g., modeled by the four-parameter logistic curve). Risk factors for developing alcoholic liver disease include (1) duration and magnitude of alcohol abuse (rare if intake 3XURL ALP < ZXURL Hepatocellular
disease % /;, Acute hepatitis \::? Operationally, these problems are prevented by selecting proper reaction vessels, adding wetting agents, and minimizing the length of time a sample is exposed to the excitation light. Circulating DNA and RNA have been proposed as a marker for certain types of cancer. It has been approached in various ways using
both integrated and modular approaches, which are discussed below. In indirect or passive hemagglutination, the erythrocytes are used as particulate carriers of foreign antigen (and in some tests, of antibody); this technique has wide applications. Clinical laboratories have many exceptional tests, specimen containers, and handling situations. Terms
such as "spectrograde," "nanograde," and "HPLC pure" have been used. Balance: An instrument used for wcighing. Dextromethorphan is metabolized to dextrophan (Figure 31-28) by CYP2D6. The skin should be free of cuts, rashes, and inflammation to avoid contamination of the sweat sample with serous fluid. (For more detail and examples, see
Chapter 13.) Poor internal validity (problems in the design of the study) will produce bias, or systematic error, because the estimates of diagnostic accuracy differ from those one would have obtained using an optimal design for the study. .~..~ .. These patients are hypoestrogenic (estradiol 20 IU/L. Typical methodology involves a n enzyme-linked
immunosorbent assay (ELISA) in which dried blood spots punched from i Newborn Screening PTER 44 33 the filter paper are placed directly in the wells of a microtiter plate onto which monoclonal antibodies have been bound. Results of most other tests are normal. No precipitate is formed. Serum CA19-9 concentrations carry independent predictive
value for the determination of resectability of pancreatic cancer and of overall patient survival. Thus it is not always possible to distinguish between legitimate codeine use (e.g., from a cough preparation) and heroin or morphine abuse based on the codeine:morphineratio in urine. In certain conditions, such as (1) diabetes mellitus, terol assays in that
they also rely on the enzymatic measurement (2) emotional stress, (3) intravenous administration of drugs of cholesterol on HDL, but unlike the other assays there is no physical separation of HDL from the non-HDL fractions. The risks begin at the bedside and are compounded with each processing step a specimen undergoes between collection from
the patient and anaiysis by the instrument. The activity of AST within hepatocytes is about twice that of ALT, although plasma activities are similar. The 0,-binding capacity of the blood must be normal. Photometric Detectors Photodiodes are used as detectors in many automated systems, either as individual components or in multiples as an array. The
two editors of the previous edition found that his wealth of knowledge and experience and his superb editing skills were invaluable in producing this new edition. Chromatography-mass spectrometry [GCMS] is typically the confirmation technique of choice. Such membranes are used to fabricate ion-selective electrodes (ISEs) that selectively interact
with a single ionic species. Every specimen container must be adequately labeled even if the specimen must be placed in ice or if the container is so small that a label cannot be placed along the tube, as might happen with a capillary blood tube. 5-1008 is a more sensitive and specific marker for recurrent melanoma and is able to detect recurrence
earlier than either LD or ALP (traditional markers of melanoma recurrence). Fever is often associated with a respiratory alkalosis caused by hyperventilation. 71 potassium analysis using, 434 sodium analysis using, 434 Flame ionization detector, 119, 120t, 121f Flame photometric detector, 120t Flammable solvents, 39 Flasks, volumetric, 27, 28f
Flavin adenine dinucleotide, 484 Flavin mononucleotide, 484 Flow cytometer, 77, 78f Flow cytometry, 186 Fludrocortisone. (One lambda [XI = 1 pL = 0.001 mL.) Micropipettes are generally available in small sizes, ranging from 1 to 500pL. For instance, 96% (96'of 100) of the determinations are less than 55 UIL, and 91% (91 of 100) are greater than
or equal to 10 but less than 50 UIL. Extract solutes in biological fluids from aqueous to organic solvents. Lactate Dehydrogenase: An enzyme of the oxidoreductase class that catalyzes the reduction of pyruvate to lactate, using NADH as an electron donor. Mass Spectrum: A plot in which the relative abundances of ions are plotted as a function of their
mass-to-charge (mlz) ratios. Lidocaine metabolites have been reported to interfere with this method. Test: In the clinical laboratory, a test is a qualitative, semiqualitative, quantitative, or semiquantitative procedure for detecting the presence or measuring the quantity of an analyte in a specimen. Cups must be made of inert material so that they do
not interact with the analytes being measured. Although direct mutational analysis is available, it is not informative in all cases, and a quantitative sweat chloride test remains the standard for diagnostic testing. Measurement Errors With most photometers, the response of the detector to a signal of transmitted light is such that any uncertainty in %T
is constant over the entire %Tscale. CCK secretion is stimulated motility, secretion, digestion, and absorption in the gut. Alternatively, allele-specific oligonucleotide (ASO) primers have been used to specifically amplify EZ,E,, and E4 polymorphic sequences of the apo E gene. Scott, Vicky A. The mechanism of release of membrane-bound enzymes such
as GGT and ALP into the circulation is less well understood, but there appears to be (1) increased synthesis, (2) membrane fragmentation by bile acids, and (3) solubilization of membrane-bound enzymes by the action of bile acids. If the CVAof the comparison method is 4%, the limits for the differences become: *[3% + 2(5' + 42)05](i.e,, &15.8%
[supposing a 95% interval]). Solutions diluted in volumetric flasks should be repeatedly mixed during dilution so that the contents are homogeneous before the solution is made up to final volume. The D/6 term is often denoted as m,, the mass transfer coefficient of the Ox species to the surface of the working electrode. Calcitonin is most useful in the
detection of familial medullary carcinoma of the thyroid (FMTC), an autosomal dominant disorder. List four types of radioactive decay, the type of particle produced by each, and the manner in which each type of particle interacts with matter. Together, sodium and chloride represent the majority of the osmotically active constituents of plasma. It is
known by a variety of names, including "near-patient," "decentralized," and "off-site" testing and is discussed in detail in Chapter 12. Lumbreras-LacarraB, Ramms-Rincirn JM, Hernindei-Agaado I. Probable factors are dietary changes as different foods come into season and altered physical activity as more or different forms of exercise become
feasible. In practice, the terms mass and weight are used synonymously. In larger systems, sections of the reagent storage compartments are maintained at 4 "C to 10 "C. If one set of the measurements is without random measurement error, one may plot the differences against this value. Arthrocentesis should be performed by a physician using
sterile procedures, and the technique must be modified from joint to joint depending on the anatomical location and size of the joint. with its intended use, especially in assessing the trueness - 202 PART Ill Laboratory Operations of other measurement procedures for the same quantity and in characterizing reference materials. Batch Analysis: A type
of analysis in which many specimens are processed in the same analytical session or "run." Beer's Law: A mathematical equation that stipulates that the absorbance of monochromatic light by a solution is proportional to the absorptivity (a), the length of the light-path (b), and the concentration (c): Absorbance = axbxc. burnine. To appreciate this, one
need only recall the enormous interest in controversies about the value of mammography and the effectiveness of measuring prostate-specificantigen in serum. Renin: An enzyme of the hydrolase class that catalvzes cleavage " of the leucineleucine bond in angiotensinogen to generate angiotensin I. However, as GFR falls, plasma creatinine rises
disproportionately and the creatinine clearance has been observed to be nearly twice that of inulin. Desiccator guards should be used with vacuum desiccators. For analytes with a wide analytical measurement range (e.g., some Selection and Analytical Evaluation of Methods-With Statistical Techniques hormones), both the random matrix-related
interferences and the analytical SDs are likely to depend on the measurement concentration, often in a roughly proportional manner. The elimination of the marker is described by a twocompartment model. Overall, we have LoD = LOB+1.65 SD, 210 T Ill Laboratory Operations In case the sample distribution is not gaussian, the 5th percentile of the
sample distribution can be estimated nonparametrically in the same way as the LoB. Preparation of Reagent Grade Water uality, Use, and Storage of Reagent Grade Water Type 111 water may be used for glassware washing. Similarly, if thc two trcatments are equally effective, the outcomes will be the same with or without testing; this scenario will
lead to the conclusion that the test is not good, no matter how diagnostically accurate it is. Many analytical techniques require reagents whose purity exceeds the specifications of those described previously. Either a syringe or evacuated blood tube system may be used to collect specimens. Shatte~proofsafety shields should be used in front of
systemsposingapotentialdanger because of implosion (vacuum collapse) or pressure explosions. Commercial assays for CgB are not yet available. In some locations, the prevalence of PCP use may be too low to warrant routine screening for PCP. The CLSI has also published a similar set of recommendation~,"several ~ of which are specified as
requirements in the OSHA exposure control plan. -100 Proteins The S-100 proteins are a group of at least 19 related calciumbindingproteins. Information about intracellular structure, including chemical composition and nuclcar volume, is collected with this technique. STARD: Standards for Reporting of Diagnostic Accuracy; a project designed to
improve the quality of reporting the results of diagnostic accuracy studies. This suggests that the primary mechanism of action of arsenic's toxicity is related to sulfhydrylbinding. Immunoglobulins: A class of proteins also known as antibodies made by the B cells of the immune system in Glossary response to a specific antigen and containing a region
that binds to this antigen (antigen-binding site); there are five classes of immunoglobulins (IgA, IgD, IgE, IgG, and IgM). The benefit of this approach is work simplification because all of 169 the tests are performed simultaneously on the same array or in the same tube in the case of the microbead-hased assays. These are prompted by the typically
decreased food intake and wasting of skeletal muscle that accompany fever. Specimen integrity checking should be automatic; rules-based decisions should monitor specimen quality and make these decisions. Young DS. Specimens for some tests should not have any preservatives added because of the possibility of interference with analytical
methods. Tolerance to the effects of methadone develops with repeated doses, but more slowly than with morphine. 7 The reference standard and its rationale. An effective method for minimizing this background interference Incident light 7 Excitation optics Sample Detector filter / +Detector (a)= 0" Turbidimeter (b) = 30" Forward-scattering
nephelometer (c) = 90' Nephelometer Figure 4-18 Schematic diagram of light-scattering instrumentation showing a, the optics position for a turbidimeter; b, the optics position for a forwardscattering nephelometer; and c, the optics position for a right angle nephelometer. This enzymatic transporter accounts for much of renal oxygen consumption
and drives more than 99% of renal sodium reabsorption. Clin Chem 1997;43:1-4. Blindness The normal stimulation of the hypothalamic-pituitary axis is reduced with blindness. Nourished by the placenta and protected by the amniotic fluid, an embryo undergoes rapid cell division, differentiation, and growth. In an analysis of more than 200 studies
completed Proto-oncogenes are normal cellular genes related to tumor between 1985 and 2000, it was determined that the overexvirus genes. There is no consistent agreement on the correct approach, and one probably has to be guided by the reproducibility and overall analytical performance of the system. Individuals who primarily work indoors
typically have lower concentrations of 25-hydroxy vitamin D than those who work outdoors, leading to higher serum calcium concentrations and greater urinary excretion of calcium. It should be vented to prevent buildup of carbon dioxide under pressure and possible explosion. Hepatology: A textbook of liver disease, 3rd ed. The protein product of
the RB gene is a nuclear phosphoprotein with a molecular mass of about 105 kDa (plO5-RB). Chloride concentration is determined either by coulometric titration with a chloridometer or manual titration with mercuric nitrate. Dextrophan may be Conjugate (30%) Dextrophan 1 Gas Chromatography-Mass Spectrometry A positive screening result for
opiates obtained by immunoassay is confirmed by GC-MS analysis of the urine specimen. See Venipuncture steroid hormone measurement, 756 testosterone transport in, 781 thyroid-stimulating hormone levels in, 769 tonometered, 448 volume of, postural effects on, 52-53 Blood gases analytical goals for, 212t behavior of, 440-442 blood-gas
difference, 447 continuous monitoring of, 448-449 definition of, 431 description of, 440 measurements of hemoglobin oxygen saturation, 443-444 Henderson-Hasselbalch equation application to, 442, 448 instrumentation for, 446, 446f oxygen dissociation curve, 444 Pso, 444-445 quality assurance, 447-449 temperature control and correction for, 448
tonometry, 445 noninvasive monitoring of, 448-449 Blood gases (Continued) partial pressure of carbon dioxide, 445-446 partial pressure of oxygen, 445-446 Blood glucose conccntrations of description of, 57, 376 hormonal regulation of, 377f regulation of, 376-377 glycated hemoglobin and, 383-384 growth hormone effects on, 738 hormonal
regulation of, 451 monitoring of, 391-392 self-monitoring of, 391 Blood group antigens, 353t, 355 Blood tubes capillary, 47 evacuated, 44-46,46f Blood urea nitrogen analytical goals for, 2l2t analyzers, 99 biosensor for, 98-99 Bloodborne pathogens, 19 Blood-CSF barrier, 309 Blotting dot. Electrochemistry and Chemical Sensors This bias may be
minimized if a restrictive membrane or frit is used to modify the liquid-liquid junction. Important motivations for development of guidelines have been to decrease variability in practice (and improve the use of best practices) and to decrease the (often prolonged) time required for new information to be used for the benefit of patients or for prevention
of disease. They can identify the number, scope, and quality of primary studies; provide a summary of the diagnostic accuracy of a test; compare the diagnostic accuracies of tests; determine the dependence 10 ART I Laboratory Principles of reported diagnostic accuracies on quality of study design; identify dependence of diagnostic accuracy on
characteristics of the uatients studied or the method used for the test; and identify areas that require further research and recognize questions that are well answered and for which further studies may not be necessary. ~ - - Fluorescence occurs when a molecule absorbs lieht at one wavelength and reemits light at a longer wavelength. Guidance that
is tailored to searching for studies of diagnostic accuracy in the published literature is available in Irwig and Glasziou (www.cochrane.org/docs/sadtdocl.htm.Accessed Jantlary 4, 2007).14 Additional studies may be found in the "gray" literature of -uncover . (Note: Such assays are termed pseudoequilibrium rather than equilibrium because true
equilibrium is not reached within the time allowed for these assays.) Nephelometric methods in general are more sensitive than turbidimetric assays and have a lower limit of detection of approximately 1 to 10 mg/L for a serum protein. An SRM meets NET-specific certification criteria in addition to those for a CRM; it is issued with a certificate or
certificate of analysis that reports the results of its characterizations and provides information regarding the appropriate use(s) of the material. 1ss;es o f concern t h a t need t o be addressed w h e n conducting such an assessment are listed in B o x 12-6. Routine urinal~~sis and collection, transportation, and preservation of urine specimens:
CLSliNCCLS A~proved Guideline GP16-A2. Discuss how the principles of evidence-based laboratory medicine can be applied to routine laboratory practice. No warning labels are to be used on patient specimens since all should be treated as potentially hazardous. The Elderly Adult. Meyerhoff, Ph.D. Potentiometrv. Because very little C1- is protein
bound, changes in posture, stasis, or use of tourniquets also have little effect on its plasma concentration. If the father is RhD-negative, then no follow-up studies are required. Bossuvt PM, Lijmer JG, Mol BW. Table 13-4 provides an overview of analytical goals for some important analytes. Typical interference filters have peak transmissions of 30% to
80% and bandwidths of 5 to 15 nm (see Chapter 4). Hypouricemia: Decreased uric acid concentration in the blood, sornetimes due to deficiency of xanthine oxidase, the enzyme required for conversion of hypoxanthine to xanthine and xanthine to uric acid. Figure 12-1 A schematic representation of the key steps in requesting, delivering, and using a
diagnostic t a t result. Chemiluminescence and Bioluminescence Chemiluminescence and bioluminescence differ from fluorometry in that the excitation event is caused by a chemical or electrochemical reaction and not by photoluminescence (see Chapter 4). When portal pressure increases, the portal venous system becomes dilated and forms
collateral connections to the systemic venous flow (Figure 36-6), leading to portosystemic shunting. They are manufactured from thick films of paste and inks using screen printing techniques to produce individual or multiple sensors. Selected individual disorders of each class are then reviewed in more detail to serve as examples of disorders
discovered during newborn screening. Each acinus is a diamondshaped mass of liver parenchyma that is supplied by a terminal branch of the portal vein and of the hepatic artery and drained by a terminal branch of the bile duct. The circulating episialin antigen is a heterogeneous molecule. emission monochromators, (3) pulsed xenon light sources,
(4) photon counting, (5) rhodamine cell for corrected spectra, (6) polarizers, (7) flow cells, (8) front-surface viewing adapters, (9) multiple cell holders, and (10) computer-based data reduction systems. In: Burtis CA, Ashwood ER, Bmns DE, eds. The absorptive surface area of the small intestine is about 250 m2, comparable to the area of a doubles
tennis court. l'hl\ I.? A net filtration pressure of about 17 mm Hg in the capillary bed of the tuft drives the filtrate through the glomerular membrane. and affordable. Inexpensive models follow a line on the floor, whereas others have more sophisticated guidance systems. It is therefore quickly replacing other methods particularly because it has the
additional advantage of enabling asymptomatic disease to be excluded with certainty. The reagent strip (Chemstrip, Roche Diagnostics, Basel, Switzerland; Multistix, Siemens Diagnostics, Tarrytown, NY) is briefly immersed into the urine specimen and the color is read 60 seconds later. Gravimrtry is' the process used to measure the mass of a
substance. Traditionally the unit used to describe the concentration of gases in liquids has been percent by volume (vol/vol). In well-differentiated tumors, a tenfold increase in Tg concentrations is seen after TSH stimulation. The increased activities may persist for several days after a single injection, and consistently high values may be observed
during a course of treatment. T h e device is microprocessor controlled and is easily programmed. Most oncogenes code for proteins in cancers. Even minor gastrointestinal hemorrhage, particularly if occurring high in the gut, which may not give rise to a positive occult blood test, can greatly increase the concentration of dicarboxylic porphyrins in
feces. Availability of BNP results reduced the proportion of patients in whom the clinician was uncertain of the diagnosis from 43% to 11%. In addition, selective guanine to thymine mutations are found at codon 249 in human HCCs taken from patients in high-incidence areas of Africa and Asia associated with aflatoxin exposure. Now, many areas
require routine vaccination of children. A meaninpful measurement is exmessed with both a number G 21 or derived. The osmotic pressure of thesamesolutionis increasedfromzero to 17,000 mm Hg (22.4 atmospheres). The ERs and PRs are found in tissues, such as the uterus, pituitary gland, hypothalamus, and breast, and appear to be involved in
tumor development and progression. In addition to tubes, an appropriate needle must also be selected. Galvanic and electrolytic are classes of electrochemical cells. night. As with all immunochemical reactions in which aggregation is the measured end point, the ratio of antigen to antibody is critical. This is largely attributable to a much higher
yglobulin, although usually the concentrations of ai-and $-globulins are also increased. At the cathode, H+ is reduced to hydrogen gas. All amino acids instead lose a neutral fragment of m/z 102 after fragmentation (Figure 44-9). Thus determination of the concentrations of electrolytes is one of the most important functions of the clinical laboratory.
Manufacturers offer selected chemicals that have been especially purified to meet specific requirements. prepared for publication. The body of the stomach contains cells of many different types, including mucus-secretingcells and parietal (oxyntic) cells, which secrete HC1 and intrinsic factor. Immediately after an injury, there is loss of fluid to
extravascular tissue with a resulting decrease in plasma volume. The TLV is the exposure allowable for an employee during one 8-hour day. CH 25 TransferPipettes. A t the outset it provides the comparative measure against which to judge the performance data collected. Mohr pipettes require a controlled deliverv of the solution between the
calibration marks. This code describes the performance of the hatch, including the calibrating relationship between the photometric or electrochemical signal and the concentratim of glucose. Serum LD activity, primarily LD-1 and LD-2 isoenzymes and bilirubin, are increased by the breakdown of transfused erythrocytes. Clarke GM, Higgins TN.
Erythrocyte 2,3-dipho~~hoglycerateis also increased, and the oxygen dissociation curve is shifted to the right. Subsequent water reabsorption is regulated by ADH. Wald NJ, Radeck C, Hackshaw AK, Chitty L, Mackinson AM. Comparison of measured osmolality to calculated osmolality helps identify the presence of an "osmolal gap," which is
considered important in determining the presence of exogenous osmotic substances. What is the cost of the test result produced on analyzer A compared with analyzer B? In the acute porphyrias, excess porphyrin precursol-s (5aminolevulinic acid [ALA] and porphobilinogen [PBG]) are associated with potentially fatal acute neurovisceral attacks,
which are often provoked by a range of commonly prescribed drugs, hormonal factors, alcohol, starvation, stress, or infection. Colantonio DA, Chan DW. Am J cardid 1992;70:271-321. Because the growth hormone concentration is reduced in obese individuals, it responds poorly to the normal challenges. This model is generally useful when the
systematic difference between X1'Ta,,ti and X2'T,,ti depends o n the measured concentration The systematic difference is thus composed of a fixed part and a proportional part. - .. The classic presentation of copper toxicosis is represented by the genetic disease of copper accumulation known as Wilson disease. (From Flynn JC: Procedures in
phlebotomy. More commonly, inhibition of gluconeogenesis occurs and becomes apparent as hypoglycemia and ketonernia as ethanol is metabolized to acetaldehyde and to acetate. Antibody to the hepatitis B surface antigen (anti-HBs) is considered evidence of immunity to hepatitis B and is the only marker found in those receiving the hepatitis B
vaccine; with "recovery" from natural infection, most individuals develop both anti-HBs and anti-HBc. HBeAg and anti-HBe are typically used only in the setting of chronic HBV infection. US Department of Health and Human Services. The plasma lactate may be increased tenfold. Fluorescent in situ hybridization, 282 Fluorescent labels, 1671 Fluoride,
501 Fluoroimmunoassay, 167, 167f Fluorometers components of, 74-75 cuvet in, 75 description of, 74 features of, 75 hematofluorometer, 77 liquid chromatography uses of, 125 nephelometric measurements using, 82 standard reference materials for, 75 time-resolved, 76 Fluorometry automation of, 179 concepts of, 72-74 description of, 72, 179
Fluorophores absorption of, to cuvet walls, 79 description of, 74 europium, 76 samarium, 76 time-resolved fluorometer use of, 76 Fluoxetine, 555, 555t Fluphenazine, 574f Flurazepam, 582t, 585f Focal atelectasis, 811 Folic acidlfolate absorption of, 492 characteristics of, 478t chemistry of, 492, 492f INDEX Folic acidlfolate (Continued) deficiency of,
493, 810 dietary sources of, 492 functions of, 492-493 homocysteine and, 492-493 intake of, 493 metabolisnl of, 492 recommended intake of, 477t reference intervals, 494 toxicity, 493-494 Folin-Ciocalteu method, 314 Follicle, 780, 786 Follicle-stimulating hormone biochemistry of, 744 characteristics of, 743-745 definition of, 735 description of, 451,
452t, 735 menstrual cycle functions of, 792 ovarian reserve assessments, 801 physiological action of, 744 Follitropin, 743 Forensic drug testing, 562 Formalin fixed and embedded in paraffin, 51 Fo~phen~toin, 548 Fourier transform, 135 Fourier transform infrared detector, 120t Fractional oxyhemoglobin, 443 Fractures, 729 Free calcium, 716-717
Free prostate-specific antigen, 345-346 Freezing point depression osmometer, 440 Frequency distribution definition of, 203, 203f probability, 204 Friedewald equation, 424 Fmctosamine, 397-398 Fructose, 374f Functional proteinuria, 308 Furan, 375f Furanose, 375f Furosemide stimulation test, 765 C Gabapentin, 545-546, 546t Gabitril. Clin Chem
2003;49:1-6. Amino acids become elevated in certain aminoacidopathies (e.g., PKU, tyrosinemia, and maple syrup urine disease), while the study of the acylcarnitine profile can identify defects of fatty acid oxidation (e.g., MCAD deficiency and VLCHAD deficiency) and organic acidemias (e.g., propionic acidemia, methylmalonic acidemia, and glutaric
acidemia type I). Norepinephrine (Noradrenaline): A ment, and program control. Westgard Multirule: In quality control, a control procedure that uses a series of control rules to test the control measurements: a 12,rule is used as a warning, followed by use of I,,, 2?,, R+, 41,,and 10, rules as rejection rules. Plasma lipoproteins: apolipoprotcin stmctuie
and function, J Lipid Kes 1984;25:1277-94. 5-mm path length Lens In reflectance photometry diffuse reflected light is measured. In addition, plasma concentrations of urea precursors ammonia (see below) and amino acids are increased in end-stage liver disease. Consultant Clinical Scientist Clinical Biochemistry Department Bedford Hospital
Bedfordshire, United Kingdom Porphynns and Disorders of Porphyrin Metabolism Paul D'Orazio, Ph.D. Director, Critical Care Analytical Instrumentation Laboratory Lexington, Massachusetts Electrochemistry and Chemical Sensors Basil T. Cvstic Fibrosis (CF): . The plasma amino acid concentrations and the concentrations of creatinine, urea, and
uric acid are higher in men than in women." Race Differentiation of the effects of race from those of socioeconomic conditions is often difficult as mav be the determination Specimen Collection and Other Preanalytical Variables of race of the patient. Membrane filters are used (1) under vacuum, (2) with positive pressure, or (3) with gravity. Mutations
ofras oncogenes have been detected in the DNA in the stools of 9 of 15 patients with curable colorectal tumors. Dumping Syndrome: Following gastric surgery, hyperosmolar chyme is "dumped" into the small intestine causing rapid hypovolemia and hemoconcentration. Cholesterol and LDL cholesterol concentrations are typically higher in men than
women, whereas the a-lipoprotein, apolipoprotein A-1, and HDL cholesterol concentrations are less. Blood gas analyzers determine ct02 by the following calculation: ctO,(mL/dL) = [FO,Hb x b 0 2 x ctHb(g/dLJ]+(aO, x PO,) where bO, equals 1.39 mL/g and a02,the solubility coefficient of O2 at 37 "C, equals 0.0031 (mL/dL)/mm Hg. This calculation is
based on F02Hband ctHb. If SO, is used, it is necessary to use the effective hemoglobin concentration by subtracting the concentration of any dyshemoglobins present from the concentration of ctHb. Thus on initial patient presentation, determination of any dyshemoglobins may be necessary to obtain an accurate value for ct02 for its use in
subsequent calculations. Lead time varies from 1 to 11 months; however, the clinical impact of the lead time is unknown. Although the true probability distribution is never exactly known in practice, it can be approximated with a large sample of observations. Referring to equation 14, activity and concentration will differ greatly in samples of
physiologicalionic strength, especially for divalent ions. A light-emitting diode (LED) display that indicates the time course of the freezing curve and the final result. To ensure proportionality between calibrators, controls, and specimens, the pump must act uniformly on the sample tube, and the roller speed must remain constant. The development of
any new test should lead to evidence that identifies the way in which the test is going to be used, including: * Identification of the clinical question(s), patient cohort, and clinical setting * ldentification of preanalytical and analytical requirements for the test Identification of any algorithm into which the test might have to be inserted (e.g., use in
conjunction with other tests, signs, or symptoms) Identification of the decision(s) likely to be made on receipt of the result Identification of the action(s) likely to be taken on receipt of the result Identification of the likely outcome(s) 0 ldentification of any risks associated with introduction of a new test * The evidence (and strength of that evidence)
that supports the use of the test and the outcomes to be expected * Identification of any changes in practice (e.g., deletion of another test from the repertoire, move to POCT, and reduction in laboratory workload) This "summary of use" and portfolio of evidence forms the basis of the "standard operating procedure" for the clinical use of the test, the
core of the educational material for users of the service, and the basis for conducting the audit. Systematic Error: A component of error which, in the course of a number of analyses of the same measurand, remains constant or varies in a predictable way. Ashwood ER, Palmer SE, Taylor JS, Pingrre SS. Detection of the binding event or signal
transducer is usually via an optical mechanism, either reflectance or fluorescence spectrophotometry. Function of Heme Heme functions as a prosthetic group in various proteins in which, depending on the function of the protein, the ironshifts freely between the 2' and 3+valency states. There are also automatic photometric pipette calibration
systems available that reduce the time Introduction to Principles of Laboratory Analyses and Safety to periodically check pipettes and potentially provide more efficient use of personnel. T h e equipment must be tumed off immediately and dried thoroughly. BRCAI encodes for a n 1863-amino acid protein that may act as a transcription factor.
Although requiring manual transport of the tubes to the analytical areas, these systems have automated steps in specimen processing. Stokes Shift: The phenomenon by which luminescent or fluorescent substances emit light at longer wavelengths than the exciting wavelength at which the light is absorbed; the difference in wavelength between the
absorbed and emitted quanta. Several curve-fitting methods are in use (see Chapter 13). Whatley, Ph.D., and George H. REFERENCES 1 Bladibum GF, Shah HP, Kenten JH, Leland 1. T h e probe is capable of moving in the X, Y, and Z axes. Absorbance (A) . List the components of a basic fluorometer. The two most popular types of thermometers in the
chemistry laboratory are liquid-in-glass thermometers and thermistor probes. Insulin-like Growth Factor (IGF): Insulin-like growth factors 1 and 11 are polypeptides with considerable sequence similarity to insulin that elicit the same biological responses. Substantial hormonal changes occur during pregnancy, including several not normally associated
with reproduction. This concept strengthens the credibility of systematic reviews, and workers in the field of EBM generally consider well-conducted systematic reviews of high-quality primary studies to constitute the highest level of evidence on a medical question. Documentation The documentation of all aspects of a POCT service continues to be a
major issue and is compounded by the fact that often the storage of data in laboratory and hospital information systems has been limited and often inconsistent. There is evidence supporting an increased risk for the development of lung cancer in Sb smelter workers, but the effect may be multifactorial due, for example, to the presence of arsenic in
the work environment. The three classifications are as follows: @oup I: A job classification in which all employees have occupational exposure to blood or other potentially infectious materials. Deeks]]. Clin Chem 1977;25:1456-64. having a child with microcephaly, congenital heart defects, cleft lip and plate, and developmental delay due to the
teratogenic effects of phenylalanine. O n the calculation of a "Reference Chanee" - for comparing two consecutive measurements. Time-resolved fluorometry requires the use of longlived fluorophores, such as the lantha3 nide (rare earth) metal ions europium (Eu +) and samarium (Sm!+). Serum concentrations of c-myc have been used to detect
recurrence but not to differentiate cancer and benign conditions. Thus, based on tissue distribution, ALT and GGT are considered specific markers for liver injury. Sensitivity (Clinical): The proportion of subjects with disease who have positive test results. Describe Participants 1 3 1 1 The study population: The inclusion and exclusion criteria, setting,
and locations where the data were collecied. A population-based study of the clinical expression of the hemochromatosis gene. Urine organic acid analysis indicates the presence of excess 3-OH-GA and urine acylcamitine profile shows glutarylcarnitine as the major peak. When an avidin-conjugated label is added, a complex of Ag:Abbiotin: avidin-label
is formed. Another type of cartridge design uses a light-scattering immunoassay to measure glycated hemoglobin, together with a photometric assay for total hemoglobin. Leave the valve cap o n a cylinder until the cylinder is ready for use, at which time the cylinder should have been secured by a support around the upper one third of its body. For
example, the concentrations of chorionic gonadotropin vary from 1 to 10%Some systems use extra steps, such as additional washes, or an additional washing device to reduce carryover to acceptable limits. Demers, Ph.D., D.A.B.C.C., F.A.C.B. Distinguished Professor of Pathology and Medicine Penn State University College of Medicine, Director, Core
Endocrine Laboratory and GCRC Core Laboratory University IHospital Hershey, Pennsylvania Pituitary Disorders; Adrenal Cortical Disorders; Thyroid Disorders Eleftherios P. afety Inspections It is good laboratory practice to organize a safety inspection team from the laboratory staff. DHEA-S, Dehydroepiandrostcronesulfate; CG, chorianic

gonadotropin; PL, placental lactagen; ACTH, adrcnocorticutropichormone; TRH, thyrotropin-releasinghamone; CT, chorionic thyron-opin; GnRH, gonadotropin-releasing honnone; CRH, corticotropin-releasing honnone; PAPP-A, pregnancy-associated protein-A. The label numbers may require correlation with a manual or computer-generated work or
load list. Serum iron and transferrin concentrations are low. Peptic Ulcer Disease: The collective name given to duodenal rmd gastric ulceration. Acidifying the sample with an acid buffer converts the various forms of COz in plasma to gaseous COz. Alkalinizing the sample converts all C02 and carbonic acid to HCO;. Preanalytical Variables: Factors
that affect specimens before tests are performed; they are classified as either controllable or noncontrollable. Blood drawn later shows a greater effect from lack of blood flow (venous stasis) and the recommended order of draw (see below) has been developed with these changes in mind. The gastric phase is initiated by the distention of the stomach
by the entry of food. More advanced automation systems provide options such as (1) conveyors to transport specimens, (2) direct sampling interfaces to the laboratory's higher volume analyzers, and (3) refrigerated storage and retrieval systems. Such processes include surface tension, diffusion, and the use of pumps. It is probable that the chosen
system will be operated by staff already performing a wide range of other duties involving the care of patients, and therefore the amount of time required to operate the device may be critical. In rate assays, measurements usually are made within the first few minutes of the reaction because the largest change (dIJdt) in intensity of scattered light (I,)
with respect to time is obtained during this time interval. Although the blood hemoglobin concentration is reduced, the serum iron concentration is initially little 'affected by malnutrition. These processes are achieved by what is called the separating layer that contains various components, including glass fibers, fleeces, membranes, and special latex
formulations. Zones 1 , 2, and 3 indicate corresponding volumes in a portion of an adjacent acinar unit. The placental secretion near term is 1 to 2 g/day, the largest of any known human hormone. Luminescence: Luminescence is the emission of light or radiant energy when an electron returns from an excited or higher energy level to a lower energy
level. Tietz tmtbaok of clinical chemistry and molecular diagnostics, 4th ed. Urinary excretion of C 1 varies with dietary intake, but an interval of l l 0 to 250 mmollday is typical. Finally, in relation to evaluation of automated methods, special consideration should be given to the sample sequence to evaluate drift, carryover, and nonlinearity. Initiating
the reaction with creatininase allows for the removal of endogenous creatine and pyruvate in a preincubation reaction. First, Professor David Bruns was added as a co-editor to our editorial team. Thus, the technologist loads specimens onto each instrument in the cluster and then monitors subsequent instrument operation and reviews the results at
the central workstation. In situations without random bias components of any significance, the relationships simplify to 21 T Ill Laboratory Operations Figure 13-16 Outline of the relation between xl and x2 values mcasurcd by two methods subject to proportional random errors. Different pathologicalkidney conditions have been known to progress to
end-stage renal disease (ESRD) and dialysis dependency at rates varying from weeks to several decades. This process permits machine operation and human actions to proceed in parallel for optimal efficiency. Electrophoretic Mobility: The rate of migration (cm/s) of a charged solute in an electric field, expressed per unit field strength (voltslcm).
With systems that measure reflectance, the relationship between reflectance and the glucose concentration is described by the Kubelka-Munk equation: where C is the analyte concentration, K is the absorption coefficient, S is the scattering coefficient, and R is the percent of reflectance. For most study questions, however, masking is preferable
because knowledge of the results will tend to increase agreement of the result of the studied (index) test with the reference standard (test). In certain types of cells, a counter or auxiliary electrode is used to carry the current that passes through the working electrode. The half-life of inorganic arsenic in blood is 4 to 6 hours with a half-life of the
methylated metabolites of 20 to 30 hours. A 2002 CLSI guideline reports quality management procedures for unit-use testing from both a manufacturer's and a user's perspective: In the case of the user, some may wish to continue with a QC testing strategy that is similar to that for multiuse devices, namely analyze a minimum of one Q C sample per
run during each shift. clinical significance of, 305 D, 305,307t deficiency of, 305-306 definition of, 286, 304 E, 305, 3071 G characteristics of, 155, 156f, 296t297t, 305-306,3071,315, 641t, 803 maternal, 803, 809 heavy chains, 304 hepatic synthesis of, 679 light chains, 304-305 M, 296t-2971,305,307~,679 monoclonal, 306-307 thyroid-stimulating, 774
thyrotropin-binding inhibitory, 774 .. For smooth operation of the centrifuge, the rotor must be properly balanced. normal embryonic hemoglobins are of little importance in clinical chemistry because they are present in fetal blood only in the first trimester. This is accomplished by incorporating a high resistance within the voltmeter (input impedance
> loL2Q). After the ions 2 ~ = ~ ~ - ~ ~ - ~ m/z = 85 Figure 44-8 Analysis of acylcarnitines alter derivatizatian with butanolic HCl by MSIMS. Photomultiplier tubes are required in many immunoassay systems to provide a high signal to noise ratio and fast detector response times for fluorescent and chemiluminescent measurements. From a precision
profile for the assay and a n evaluation of the bias in the low range, LoQ may be determined in relation to specifications of the method. Superfund: A program of the U.S. government to clew up the nation's uncontrolled hazardous waste sites. In the ~ 2-, ~1~ tionships as described above are likely to apply. In an ordinary laboratory, comparison of two
field methods will be the most frequently occurring situation. 5-Hydroxyindoleacetic Acid (5HIAA): A metabolite of serotonin that is (5-hydroxytryptamine) excreted in large amounts by patients with carcinoid tumors. Diagnosis depends on demonstrating specific patterns of overproduction of heme precursors (see Table 29-3) and is usually
straightforward provided appropriate specimens are examined for the relevant intermediates using adequately . The lowest part of the meniscus, when it is sighted at eye level, should be level with the calibration line o n the pipette. Immunoglobulins are commonly increased in (1) cirrhosis, (2) autoimmune hepatitis, and (3) primary biliary cirrhosis
but are normal in most other types of liver disease. Osmotic pressure governs the movement of solvent (water in biological systems) across membranes that separate two solutions. Gastrin also stimulates (1) antral motility, (2) the secretion of pepsinogens and pancreatic fluid rich in enzymes, and (3) the release of GI hormones, such as secretin,
insulin, acetylcholine, somatostatin, and pancreatic polypeptide (PP). Water reabsorption in the proximal convoluted tubule is termed "obligatory" because its volume is related to the heavy load of solutes being returned to the blood in the efferent arteriole. However, a significant increase in potassium (-0.2 to 0.3 mmol/L) occurs after an individual
stands for 30 minutes. Refractive Index (Index of Refraction): The ratio of the velocity of light in one media relative to its velocity in a second media. However, we remind the reader that the SD for analytical methods often depends o n the concentration level as mentioned earlier. In relation to immunoassays, interference from proteins (usually
heterophilic antibodies) should be recognized. This results in increased urinary and increased creatinine clearexcretion of hvdroxvwoline .. Sample is added to the upper (10-pm) layer and diffuses rhrough the iron oxide (10-pm) layer to the thin (I-pm) signal layer, which contains antibody :antigen-rhodamine complexes. Hawker, Ph.D., M.B.A.,
F.A.C.B. Bas~cConcepts, 172 Automatlon of the Analytical Processes, 172 Integrated Automatlon for the Cllnlcal Laboratory, 180 xvii xviii CONTENTS Practical Considerations, 184 Other Areas of Automation, 186 12. Miuisequencing: A technique to identify the base sequence next to an oligonucleotide primer; examples are single-base primer
extension or single nucleotide extension (SNE). Although it occurs in only 1 in 8000 births, APTER 43 Disorders of Pregnancy 811 Second Open Splna Bifida 15 20 25 30 35 40 45 Maternal Age (years) Figure 43-3 The relationship of maternal age and the risk of having a pregnancy affected with Down syndrome. All specimens are cataloged after
analysis and stored in a central storage facility, available for automated retrieval if necessary. In burned patients, serum total protein concentration falls by as much as 0.8 g/dL because of both loss to extravascular spaces and catabolism of protein. Control Limits: Lines on a control chart that are used to assess the control status of a method;
commonly calculated as the mean of the control material plus and minus a certain multiple of the standard deviation observed for that control material. If the elevation persists, ultrasound (looking for nonalcoholic fatty liver) and hepatitis B and C serology should be performed. Henderson-Hasselbalch Equation: An equation that defines the
relationship between pH, bicarbonate, and the partial pressure of dissolved carbon dioxide gas. It also acts directly on the to inhibit the synthesis and secretion of PTH and exerts its actions by associating with a specific nuclear vitamin D receptor, analogous to the steroid receptors for androgens, estrogens, and corticosteroids. For example, some
assays involve the use of antibodies or various polymers or complexing agents, such as cyclodextrin, that shield the cholesterol in the non-HDL fractionsfrom reacting with the cholesterol-measuringenzymes. This is achieved in practice by making sure that the area of the working electrode in the electrochemical cell is much smaller than the surface
area of the reference electrode; consequently the total current flow will be limited by this much smaller area, and J values for the reference will be very small, as desired, to prevent concentration polarization. Serotonin (5-Hydroxytryptamine): A monoamine vasoconstrictor synthesized in the intestinal enterochromaffin cells or in central or peripheral
neurons; found in high concentrations in many body tissues, including the intestinal mucosa, pineal body, and central nervous system. Renal function may be slightly impaired, as evidenced by slight increases in semm creatinine and urea nitrogen. This point is approximately 1.7 pH units to either side of the pK, of the acid because Procedures for
Processing Solutions Several procedures are routinely used to process solutions in the clinical laboratory, including those for diluting, concentrating, and filtering solutions. Normally, the serum concentration of arsenic is less 'than 35 ng/mL. Many drugs, when administered intramuscularly, cause sufficient muscle irritation to increase amounts of
enzymereleased, such as CK and LD, into the serum. The focus of modern clinical practice guidelines, such as recent ones on laboratory testing in diabetes and liver disease, is the patient in the "specific clinical circumstances" referred to in the definition of clinical practice guidelines. See Metabolic acidosis renal tubular, 649-650, 671 respiratory.
provided; also known as bedside, near-patient, decentralized, and off-site testing. The development of cirrhosis is directly related to the duration and quantity of alcohol consumption. A.. At equilibrium, the partial pressure (tension) of a gas is the same in erythrocytes and plasma, so that the partial pressure of a gas is the same in whole blood and
plasma. Ceruloplasmin. This protein has a high degree of similarity to GTPase-activating proteins. Engle WD, Jackson GL, Sendelbach D, Manning D, Fawley WH. Haddow JE, Palomaki GE, Knight GI, Canick ]A. State the principle of the ion-selective electrode method specifically for sodium, potassium, and chioride analysis. The weight of racks, tubes,
and their contents on opposite sides of a rotor should not differ by more than 1% or by an acceptable limit established by the manufacturer. Alloys of Sb, however, are used in a number of fields of technology. See Flurazepam Dalton's law, 441, 441t Data handling of, automation of, 179180 retention of, 248 security for, 247-248 Database management
systems, 239, 243 De novo sequencing, in mass spectrometry, 138 Decisionmaking economic evaluations used in, 13 in laboratory medicine, 3 Deethylisocoproporphyrin, 528t Deferoxamine, 601 Degassing, 125 Dehydroascorbic acid, 489 Dehydroepiandrostenedione sulfate characteristics of, 453t, 753-754 chemical structure of, 781f in Cushing
syndrome differential diagnosis, 760 Dehydroepiandrostenedione sulfate (Continued) fetal, 819 hirsutism evaluations, 795 measurement of, 784-785 virilization evaluations, 795 Dehydroepiandrosterone chemical structure of, 781f definition of, 749 description of, 453t, 753 measurement of, 784-785 Dehydroisocoproporphyrin, 528t Deionized water,
23 Deleted in colorectal carcinoma gene, 362 Deletions, 264.272 Delta check, 42, 61 Delta-osmolality, 569 Deming regression analysis, 218-219 Denaturation, 140-141 Denial-of-service attacks, 247 Densitometer, 106 Densitometry, 102, 105 Deoxycorticosterone, 751, 75 1f 11-Deoxycortisol, 751f Deoxypyridinoline, 732 Deo~~ribonucleotide
triphosphates, 264, 274 Depakene. Conversely the impact of postural changes is less in individuals with abnormally high concentrations of protein, such as those with a monoclonal gammopathy (multiple myeloma). When reviewing prospective methods, attention should be given to the following: 1. 4th ed. Gestation: Length of pregnancy measured in
weeks from the first day of the last menstrual period. Initially, vaccination was targeted toward high-risk individuals, such as (1) babies of infected mothers, (2) individuals with promiscuous sexual practices, (3) healthcare workers, and (4) those having sexual contacts with infected individuals. Abnormal concentrations of electrolytes may be either the
cause or the consequence of a variety of disorders. Safety glasses should be used by instrument operators when acids are pumped under pressure. Brat D, Briss PA, Eccles M, Falck-Ytter Y, Flotrorp S, r t al. The ring diameter continues to increase until equilibrium is reached. The upper reference limit in men and nonpregnant women is 5.0 IU/L.
Screening a. In the latter, a cubic + polynomial (y = a bx + cx2 + dxJ links the response (y) to the calibrator concentration (x), and the best fit is obtained through a series of recalculations (iterations) that smooth the joins between the curves linking successive points on the curve. Figure 44-3 A block in a metabolic pathway results in accumulation of
substrate A, deficiency of poduct B, and accumulation of byproducts F. Of patients with carcinoma of the breast, 60% have tumors that are ER positive. The Lii or Cs' emission signal is used as an intemal standard (usually 15 mmol/L) against which the Na+ and Kt signals are compared. Measurement of Vitamin D Metabolites Specific and sensitive
assays have been developed for 25 (OH)D and 1,25(OH)2D.The assays for 25(OH)D and 1,25(OHLD should measure Dl and D3 metabolites equally (with "equimolar" reactivity), since both D2 and Dl are metabolized to produce biologically active 1,25(OH)2D.Separate measurement of the D2 and D3 forms does not distinguish dietary and endogenous
sources of vitamin D, as food is supplemented with - D2and D3. Individuals having positive or borderline results should have quantitative sweat testing. Glutamate Dehydrogenase: A mitochondrial enzyme that catalyzes the removal of hydrogen from L-glutamate to form the corresponding ketimino-acid thatundergoesspontaneous hydrolysis to 2oxoglutarate. In cancer patients, these proteins reappear. Abnormal screening results 3. Small amounts of adult hemoglobin, Hb A (azp2),are also produced, but Hb F predominates during the remainder of fetal life. The HDL cholesterol is then measured enzymatically in the supernatant. Severe exercise increases the concentra- PTER 3 53 tion of
plasma proteins owing to an influx of protein from interstitial spaces, which occurs after an initial loss of both fluid and protein through the capillaries.li Physical training minimizes many of the short-term effects noted above. The internal surface of the upper small intestine contains valvelike circular folds projecting 3 to 10 mm into the lumen of the
intestine. The size of the device allows it to be used in diabetic clinics where it is also used for measurement of urinary albumin and creatinine. Use of plasma or whole blood has the advantage of shortening turnaround time because it is not necessary to wait for the blood to clot. To cover the topic thoroughly, however, we have produced a companion
book to the Tietz Fundamentals of Clinical Chemistry entitled Fundamentals of Molecular Diagnostics. Transferrin: A betaglobulin that carries iron in the blood. ~ ~.~.~.~ Ethylene glycol (ethane-1,2-dial) is present in antifreeze products. In addition, the other lipid and lipoprotein assays that are used for calculating the LDL cholesterol by the
Friedewald equation are often still needed, particularly i n the initial evaluation of a patient. Price and Edmund J. Androgens: A class of sex hormones that produce masculinization. A single dose of the marker (e.g., inulin, 70 mglkg; iohexol, 5 mL; Omnipaque 300 mg iodine/mL [Nycomed AS, Oslo, Norway]; or "Cr-EDTA, 50 to 100 pCi) is injected and
venous blood samples are then collected at timed intervals (e.g., typically 120, 180, and 240 minutes after the start of the injection of the marker). In addition. The key points in this process are to (1) adhere to the recommended storage conditions, (2) be aware of the stated shelf life of the consumables, and (3) ensure that stocks are released in time
for any preanalytical preparation to be accommodated (e.g., thawing). Prosthetic Group: A nonpolypeptide structure that is bound tightly to a protein and required for the activity of a n enzyme or other protein. Activation of the c-myc gene is associated with B- and T-cell lymphoma, sarcomas, and endotheliomas. These will be discussed first, followed
by a discussion of MS/MS. The difference in liquid-liquid junction potential between calibrator and sample (residual liquid junction potential) is responsible for this error, but is minimized and usually neglected in practice if the compositions of the calibrating solutions are matched as closely as possible to the sample with respect to ionic content and
ionic strength. Translation: The process whereby an mRNA sequence directs the formation of a peptide with the desired amino acid sequence; translation also involves transfer RNAs (tRNAs) that recoguize the triplet codons in the mRNA and carry the corresponding amino acid; translation occurs on ribosomes and requires enzylnes and other factors.
A nonlinear calibration curve may be used if a sufficient number of calibrators of varying concen- .. Specimen input area: A holding area where bar codelabeled specimens are introduced into the system. Serum concentrations of arsenic are elevated for only a short time after administration, after which arsenic rapidly disappears into the large body
phosphate pool. However, a notable effect may be observed on those constituents that are present at a higher concentration in erythrocytes than in plasma, such as Specimen Collection and Other Preanalytical Variables lactate dehydrogenase (LD), potassium, magnesium, and phosphate. Nonalcoholic steatohepatiris: summarv of an AASLD sin& tmic
conference. T h e porphyrinogens have no conjugated double bonds and are therefore colorless. To date, the major treatment has been weight loss, which is often associated with decreased ALT values. Fraser CG, Cummings ST, Wilkinson SP, Neville RG, Knon JDE, et al. In the ascending loop of Henle, 20% to 25% of filtered sodium is reabsorbed
without concomitant reabsorption of water. Dextrorotary or (+) Rotation: A clockwise rotation of plane polarized light by a stereoisomer (e.g., D- or [+Imethamphetamine). Principles and practice of immunoassay, 2nd ed. Even gross hemolysis does not significantly alter serum or or Indirect potentiometty Figure 24-1 Predicted influence af water
content on sodium measurements for a 100 mmol/L NaCl solution by direct ionselective electrode (ISE) versus flame emission photometry or indirect ISE. Speckle detectioti technology has also been used to measure (1) prothrombin time (PT), (2) activated partial thromboplastin time ( A P T ) , and (3) activated clotting time (ACT). Codeine Clinical
Toxicology is frequently combined with nonopiate analgesic agents (e.g., aspirin and acetaminophen); it is also an effective antitussive agent in some cough medicines. Neither marker is elevated in teratoma. T o minimize the possibility of infection, a different site should be selected for each puncture. A random selection of patients for colonoscopy
might achieve results similar to the results for the group tested for fecal occult blood.) This problem will lead to the erroneous conclusion that the test itself is useful. The APC gene encodes a 300-kDa protein that may be truncated in cancer cells. Fatty Liver of Pregnancy Fatty liver of pregnancy occurs in 1 in 7000 pregnancies. Malnutrition,
dehydration, eczema, and rash increase sweat electrolytes, whereas edema and the administration of mineralocorticoids decrease sweat electrolytes. Delta Check: Use of the difference between two consecutive measurements of the same analyte on the same patient as a quality assurance measure. A L . The electrolyte exclusion effect also will affect
the measurement of Nai and Kt. production of o-nitrophenol (the chromophore) is measured at 420 nm. In such cases, the cord should (1) be less than 12 feet in length, (2) have at least 16 American Wire Gauge (AWG) wire, (3) be approved by the Underwriters Laboratory (UL), and (4) have only one outlet at the end. Performance characteristics of
laboratory tests Clin Chrm 2000;46:2027-49. Used for calibration of definitive methods; in the development, evaluation, and calibration of reference methods; and for assigning - values to secondary reference material. Units of Measure Analytical methods, such as flame photometry, measure the total concentration ( c ) of a given ion in the sample,
usually expressed in units of millimoles of ion per liter of sample (mmolL). 15, lrwig L, Tostcson ANA, Gatsonis C, Lau J, Colditi G , Chalmers TC, Mosteiler F. Creatinine is present in all body fluids and secretions, and is freely filtered by the glomerulus. After a second incubation period, the well is washed to remove the unbound conjugate.
Oraanization and lm~lementationof a ~ o i r d i n a t i ncommittee ~ \ V I 1n.1 I ~ ~ A Y ~ I ~ I :~t I1 L' 0 'c ' ~ l ' CIKL., lr I. The fragmentation in the collision cell gives origin to a fragment with mass/charge (m/z) = 85. Exposure Control Plan: A set of written instructions describing the procedures necessary to protect laboratory workers against
potential exposure to blood-home pathogens. 0steoclar;ts: Large, multinuclear cells responsible for resorption of bone. I2 INDEX Analytical methods (Continued) difference plot, 215-216, 2161 mean bias, 213-214 regression analysis. The principle involves administration of gonadotropins to stimulate follicular growth followed by CG to stimulate
ovulation. An E,, of -0.650 or -0.700 V versus Ag/AgCI (within the limiting CH 93 current regime) to the Pt working electrode will result in an observed current that is proportional to the PO2present in the sample (including whole blood). Most assays for 25(OH)D and 1,25(OH)2D require the followine or extraction.. Sodium fluoride is a weak
anticoagulant, but is often added as a preservative for glucose in blood. integration With a Conveyor System Three types of conveyor sorting systems have been used. The calomel electrode consists of mercury covered by a layer of calomel (HgZClz), which is in contact with an electrolyte solution containing CT. Microalbuminuria: A rate of excretion of
albumin in the urine (20 to 200 pg/ min) that is betweennormal and overt proteinuria; increased urinary excretion of albumin precedes and is highly predictive of diabetic nephropathy. Mitochondria are the site of oxidative phos, phorylation and energy production. When a fixed volume of total plasma, for example 10 pL, is pipetted for dilution before
flame photometry or indirect ISE analysis, only 9.3 pL of plasma water containing the electrolytes is actually added to the diluent. Peptic Ulcer Disease: The collective name given to duodenal and gastric ulceration. The first is the portal vein, which carries blood from the spleen and nutrient-enriched blood from the gastrointestinal (GI) tract. When
working with acid or alkali solutions, safety glasses should be worn. Failure to flush the lock properly has unpredictable effects on measured quantities and is frequently indicated by bizarre, nonphysiological results. \ ? Screeningfamily members to identify asymptomatic individuals who have inherited AIP, VP, or HCP, and are therefore at risk for
acute attacks, is an essential part of management of families with these disorders. Oncogenes are derived tumors. This feature allows for the timely analysis of a specimen with a high medical priority when it is received in the clinical laboratory. Since the current must also pass through the reference electrode, such current flow will alter the surface
concenttation of electroactive species that poises the actual half-cell potential of the reference electrode, changing its value by a concentration polarization process. In 2002 the U S . In addition, individuals or firms who will be responsible for configuration of the automation to the geometry and production schedule of the laboratory must be recruited
and trained. Curve 3 is the resultant intensity diagram when curves 1 and 2 are summed and is the scattering angular intensity diagram obtained when light scatters from small particles excited with nonpolarized light. Flow Cytometer Cytometry refers to the measurement of physical and/or chemical characteristics of cells, or by extension of other
biological particles. Within a few minutes of an infant's birth, fluid passes from the blood vessels into the extravascular spaces. In a simple situation, the number of degrees of freedom equals N - 1. Principles of Centrifugation The correct term to describe the force required to separate two phases in a centrifuge is relative centrifugal force (RCF), also
Introduction to Principles of Laboratory Analyses and Safety called relative centrifugal jeld. Partition Chromatography: A mode of the solubil~tiesof the sample components m the statlonary phase (gas chromatography) or on d~fferences between the solubilities of the components in the mobile and stationary phases (liquid chromatography).
Diamandis, M.D., Ph.D., F.R.C.P.(C.) Cancer, 338 Past, Present, and Future of Tumor Markers, 338 Clinical Applications, 339 Evaluating Clinical Utility, 339 Clinical Guidelines, 342 Analytical Methodology, 342 Enzymes, 342 Hormones, 348 Oncofetal Antigens, 350 Cytokeratins, 352 Carbohydrate Markers, 353 Blood Group Antigens, 355 Proteins,
355 Receptors and Other Tumor Markers, 357 Genetic Markers, 358 Miscellaneous Markers, 362 21. Solid Tissue Malignant tissue from the breast is a solid tissue that is analyzed for estrogen and progesterone receptors. CA 125 correlates with disease progression or regression in 80% to 90% of cases. According to the Institute of Medicine, "Clinical
practice guidelines are systematically developed statements to assist practitioner and patient decisions about appropriate healthcare for specific cliiical circumstances." Guidelines of various sorts have long addressed issues of concern to laboratorians, such as requirements or goals for accuracy, precision, and turnaround time of tests and
considerations about the frequency of repeat tests in the monitoring of patients. This leads to an overestimation of plasma concentration. Kramer L, Hod W. During treatment, the serum concentration of urinary Bence Jones protein or the measurement of serum free light chains reflects the success of therapy. The latter (OxyContin) is a very effective
oral analgesic for patients with chronic pain (e.g., cancer patients). Random matrix-related inteiference may take several forms. Because of the measurement of charge, all molecules are first ionized, typically by electrospray. ~ .............. The mechanism is likely the ongoing release of troponin from the 94% to 97% myofibril-bound fraction of troponin.
Usually a team is required, and the team should include at least one person experienced in the science and art of systematic reviewing. Total and LDL cholesterol concentrations increase during the rapid growth spurt also. Pediatrics 2002;110:61-7. Current only flows if E,,) is greater than a certain voltage (decomposition voltage), determined by the
thermodynamics for a given redox reaction of interest (Ox ne- t,Red; defined by the E" value for that reaction [standard reduction potential]), and the kinetics for heterogeneous electron transfer at the interface of the working electrode. By the rotation of none, one, or two alternate or two adjacent pyrroie rings, it is possible to arrive at four different
isomers. Antibiotics aminoglycosides,552-553 chloramuhenicol. The infranatant is remixed, reconstituted to a known volume, and its cholesterol content measured. Misclassification has occurred because of posttranslational modifications or nonenzymatic glycation of apo E. Uroporphyrin: A porphyrin with four acetic acid and four propionic acid side
chains attached to the tetrapyrrole backbone. Using enzyme labels provides several advantages over fluorescentlabels. pioneered the use of peristaltic pumps and plastic tubing to advance the sample and reagents in continuous-flow analysis. However, most tumors do not have gross deletions but point mutations or small insertions and deletions that
result in premature truncation of the protein product. Likewise the sample standard deviation (SD) is an estimate of o; and the coefficient of variation (CV) is the ratio of the SD to the mean multiplied by 100%. Conjugated Bilirubin: Bilirubin that has been taken un bv, the liver cells and conjugated to form the watersoluble bilirubin diglucuronide.
Furthermore, elevated concentrations of TPS correlate with a poorer outcome. Sterilization, disinfection, and decontamination are discussed in detail in CLSI publication M29-A3.' 14. Immunoassay: An assay based on the reaction of an antigen with an antibody specific for the antigen. Disordered Hemostasis in Liver Numerous coagulation factors are
manufactured by the liver. The Cochrane Collaboration provides a n shortness of breath, how well does B-type natriuretic peptide excellent resource of reviews, but unfortunatelyfew are reviews (BNP) or N-terminal pro-BNP predict (identify the presence of diagnostic tests. The most important are drugs, alcohol, especially binge drinking, the
menstrual cycle, pregnancy, calorie restriction, infection, and stress. ~ LI .........- The liver has a limited number of ways of responding to injury. Nomocvsteinc: I & and imvlications in atherosclerosis. Normal ammonia concentrations, however, are helpful in excluding hepatic encephalopathy as a cause of cerebral dysfunction. As an educator from the
School of Allied Health at Texas Tech University, Professor Sawyer has used previous editions of Tietz Fundamentals of Clinical Chemistry in teaching Medical Technology and Medical Laboratory Assistant students. Clinical Laboratory Waste Management: Approved Guideline. The phrase "monoclonal gammopathy of undetermined significance"
(MGUS) is often used to refer to these immunoglobulins. The application and limitations of these tests are discussed in Chapter 34. Amniotic Flui The collection of amniotic fluid (amniocentesis) is performed by a physician for (1) prenatal diagnosis of congenital disorders, (2) to assess fetal maturity, or (3) to look for Rh isoimmunization or intrauterine
infection. Balance: An instrument used for weighing. Figure reproduced with permission of CLSL) controls the automation system, not the actual automation hardware. Application of Beer's Law Some of the incident light, however, may be reflected by the surface of the cell or absorbed by the cell wall or solvent. ~~~ Creatinine (MW 113 Da) is the
cyclic anhydride of creatine that is produced as the final product of decomposition of phosphocreatine. In pharmacology, the amount of time required for one half of an administered drug to be lost through biological processes, such as metabolism and elimination. Turbidimetric, nephelometric, radiometric, and enzymatic methods are all currently
used for Lp(a) measurement. Renal Clearance: The volume of plasma from which a given substance is completelv cleared bv the kidnevs . Bast and associates developed the MAb OC 125 using a cell line (OVCA 433) from a patient with a serous papillary cystadenocarcinoma of the ovary. Describe the five major goals involved in evidence-based
laboratory medicine studies. It is used as a marker of persistence of infectious virus; its clearance and the appearance of anti-HBe have been used as indicators of conversion to the nonreplicating state and as goals of antiviral treatment. In the very rare recessive disorder, ALADP, an inherited deficiency of ALAAD leads to accumulation of ALA and
coproporphyrin-111 but not PBG. 179-180 definition of, 171 disease transmission concerns, 175 of electrochemical methods, 179 of immunoassays, 175 integrated, for clinical laboratory device integration, 184-185 instrument clusters, 181 overview of, 180 problems associated with, 185 requirements-based evaluation, 184-185 robotic svstems., 181.,
181f work cells, 181 workstations, 180 of measurement approaches, 178-179 of microtiter plate systems, 186 ~ description of, 413t, 418 familial defective, 419 measurement of, 425 C, 413t characteristics of. Photometers or spectrophotometers are often used as turhidimeters as turbidimetric measurements are easily performed on them and require
little optimization. A second multilayer film lacking the enzyme was used to quantitate endogenous ammonia, enabling blank correction. As the partial pressure of P C 0 2in the sample increases, the pH of the bicarbonate layer decreases, and the corresponding decrease in the concentration of the deprotonated form of the indicator (or increase in the
concentration of protonated form) is sensed optically. Avoid using syringes whenever possible and dispose of needles in rigid containers (Figure 2-6, A) without handling them (Figure 2-6, B). T h e distal tubule is functionally the most active region of the nephron for the homeostatic regulation of plasma electrolytes and plasma acid-base
concentrations. Thus, although an elevated plasma creatinine concentration does generally equate with impaired kidney function, a normal plasma creatinine does not necessarily equate with normal kidney function. When chromogenic properties are imparted to these ionophores, spectral shifts occur when the cation is bound. For example, infants
weighing less than 2000 grams, or younger than 38 weeks postconceptional age at testing, or of African-American race have an increased likelihood of producing an insufficient samp1e.l' Results from a newborn screening program showed a 17% insufficient rate PTEW 24 437 with 2-week-old infants, falling to between 3% and 11% for infants aged 3
to 8 weeks." Bums to the patient's skin after iontophoresis are extremely rare, but have occurred at either electrode. The team must agree on the clinical problem to be tackled and on the scope of the review. For this reason the ideal time for identify ing patients with metabolic disorders is at birth. Methadone is rapidly absorbed from the GI tract with
an onset of action within 30 to 60 minutes. Essential Fatty Acid: A fatty acid that is not synthesized by the human body. The plasma fibrinogen and serum phosphate concentrations decrease greatly at menstruation. Wavelength Dependence of Light Scattering In 1871 Lord Rayleigh derived the following equation that demonstrates the relationship of
the intensity (Is) of scattered of the incident light: light to the intensity (lo) Limitations of chemiluminescence, ence Measure Light leaks, light piping, and high background luminescence from assay reagents and reaction vessels (e.g., plastic tubes exposed to light) are common factors that degrade the analytical performance of luminescence
measurements. Wayne, PA: Clinical and Laboratory Standards Institute, 2003. Induction of ALAS1 is prevented by heme, which acts by destabilizing messenger ribonucleic acid (mRNA) for ALAS1, by blocking mitochondrial import of pre-ALAS1, and possibly by inhibiting transcription. Inert Metal Electrodes Platinum and goid are examples of inert
metals used to record the redox potential of a redox couple dissolved in an electrolyte solution. Musculoskeletal disorders and workplace hctois: a critical review of epidemiologic cvidrnce for workmlarrd musa~ioskeletaldisorders of the neck, upper extremities, and low back. With its use, detection limits of 200 fmoll L and a dynamic range extending
over six orders of magnitude have been obtained. PR-A lacks the first 165 amino acids of PR-B. Sweat chloride concentrations greater than 160 mmol/L are not physiologically possible and represent specimen contamination or analytical error. The device consists of two aearose lavers separated bv an opaque layer of iron oxide. The establishment of a
new method may also involve an evaluation of the features of the automated analyzer on which the method will be implemented. Markers of fetal lung maturiq. Most of these enzymes are pyridoxyl phosphate proteins. The natural ligands for surveillance, chemoprevention, and nutritional and lifestyle the EGFR are epidermal growth factor (EGF) and
transforming modification. Typically, the full panel of genetic tests for possible CFTR alterations is reserved for carrier testing of individuals planning pregnancy or who are pregnant. Kohler G, Milstein C. These questions, which can be asked by questionnaire, include: What clinical question is being asked? A, Macro. 595 devoid of analgesic activity.
Subsequently, this is replaced by a fluid similar in composition to plasma. Decreased FOzHb also occurs as a result of poisonings that convert part of the hemoglobin into the species COHb, MetHb, SulfHb, or cyanmethemoglobin, that will not properly bind or exchange Oz. Clinically, it is important to distinguish between (1) arterial hypoxemia
(decreased arterialP02and decreased SO2orF02Hb because of decreased availability of 0 2 ) and (2) cyanosis (decreased FOIHb because of abnormally high concentrations of reduced hemoglobin or chemically altered hemoglobin incapable of carrying 0,).Note that in the cyanosis setting, measurement of SO2or an estimated SO, ("02Sat")could be
normal if the cyanosis is due to the presence of MetHb or COHb. The oxygen concentration of blood (ct02)is the sum of O2 bound to hemoglobin and cdO,. CEA and CA 72-4 values may be complementary. If the analyzer has a bidirectional interface with an LIS (see Chapter 15) and bar code reading capabilities, information regarding what assays to
run o n each specimen is downloaded from the LIS, and the instrument operator simply loads bar code-labeled specimens into the specimen input area. Hazards from Compressed Gases T h e D O T regulations cover the labeling of cylinders of compressed gases that are transported by interstate carriers. These topics are discussed in chapters 34 and
35. The International System of Unio ( 3 ) . Any light not absorbed is Optical Techniques CH 67 U Figure 4-3 Majat components of a single-beam spectrophotometer. Hyperuricemia, presumably from tissue destruction and renal failure, is characteristic. Azotemia: An excess of urea or other nitrogenous compounds in the blood. HbSS is the most
common inherited autosomal recessive blood disorder in the United States, with approximately 1 in 500 African-American newborns being affected. Computers command and phase the electromechanical operation of the analyzer, thus ensuring that all functions Turbidimetry and Nephelometry Turbidimetry and nephelometryare optical techniques
that are applicable particularly to methods measuring the precipitate formation in antigen-antibody reactions (see Chapter 10). Saliva (Oral Fluid) c~~ mercury in hair is an es&blished and accepted method of assessing prior toxic exposure to these metals (see Chapter 7 - , JL]. With this label, various assays have been developed in a flow cell, with
magnetic beads as the solid phase. Ion-Exchange Chromatography: A mode of chromatography where separation is based mainly on differences in the ion exchange affinities of the sample components. See Acute coronary syndromes acute myocardial infarction. In the following, a general error model is presented, and the statistical approaches are
demonstrated. The usual specimen is venous blood drawn into an evacuated tube, although capillary blood taken in microtubes or capillary tubes may also be analyzed. A rapid stir mechanism to initiate ("seed") freezing of the sample. 907 WHO: World Health Organization. Those patients at the highest risk for CHD (10-year risk >20%) or who already
have clinical evidence of CHD or a CHD risk equivalent, have the lowest LDL cholesterol treatment threshold and the lowest LDL cholesterol target goal. List the four coiiigative properties of a solution. Uses a laboratory perspective to provide you with the chemistry fundamentals you need to work in a real-world, clinical lab. With the development of
automated pipetting stations, the liquid handling steps required for microtiter plate assays have been fully automated to make microtiter plate assays a viable technology for carrying out large numbers of immunoassays. METHOD SELECT10 Opt~malmethod select~onmvolves consderatlon of med~cal usefulness, analyt~calperformance, and
pract~calcntena. Similar graphs can be made for variations of K O 2 , 2,3-DPG, and temperature. T h e continuing education program of the laboratory should include periodic talks o n safety. These two chelates have different fluorescence emission maxima and different fluorescence decay times and thus are distinguished easily from measurements
at 613 nm, delay time 0.4 ms (europium), and 643 nm, delay time 0.05 ps (samarium). Inactivation or loss of pl05-RB deregulates DNA syntheses and increases cellular proliferation. high pressure receptors (Review). Worn wires o n all electrical equipment should be replaced immediately; and all equipment should he grounded using three-prong
plugs. Some of the defining features of systematic reviews are (1) a clear definition of the clinical question to be addressed; (2) a n extensive and explicit strategy to find all studies (published or unpublished) that may he eligible for inclusion in the review; (3) criteria by which studies are included and excluded; (4) a mechanism to assess the quality of
each study; and, in some cases, (5) synthesis of results by use of statistical techniques of meta-analysis. A mixture of polyclonal antibodies to apo A-I and apo E was used to bind and mask Lipids, Lipoproteins, Apolipoproteins, and Other Cardiovascular Risk Factors cholesterol o n VLDL, IDL, and HDL, and then LDL cholesterol is measured
enzymatically. There are several types of evacuated tubes used for venipuncture c~llection.~ They vary by the type of additive present and volume. Environmental Protection Agency (EPA)-registeredhospital disinfectants. This derivation demonstrates that the pH of the system is determined by the pK, of the acid and the ratio of [A-I to [ H A .
Phlebotomist: One who oractices ~ h l e botomy; the individual withdrawing a specimen of blood. Noncompetitive Immunoassays. Advantages of the use of coded labels include the following: 1. The major osmotic substances in normal plasma are Nat, C1-, glucose, and urea; thus expected plasma osmolality is calculated from the following empirical
equation: + glucose [mmol/ L] + urea [mmoll L] +9 43 on the concentration of the solute in the bulk solution. Instrumentation for the genome project. In the simultaneous mode, however, a high concentration of analyte saturates both the capture and labeled antibodies. Using the SI, gas concentrations are expressed in moles per cubic meter
(mol/m3). REFERENCES I. See Gas chromatography gel-filtration, 115f stationary phase of, 113, 118 Columns gas chromatography, 118 liquid chromatography, 12 1-122 Commission on Inspection and Accreditation, 35 Commutability, 201 Competitive immunoassays, 163, 163f Competitive inhibition, 148 Competitive protein binding, 489
Complement biochemistry and function of, 304 classification of, 303 clinical significance of, 304 definition of, 286, 303 Complement cascades, 303f Complete blood counts bench top point-of-care testing devices for measuring, 194-195 hemoglobin evaluations, 515 Comprehensive Environmental Response, Compensation, and Liability Act, 605
Compressed gases, 39 Computers data processing by, 179b, 179-180 digital data representation by, 240 gas chromatography use of, 120, i.7.l.f hardware, 240-241 history of, 240b input/output, 241 interfaces with, 241 liquid chromatography use of, 125 mainframe, 241 mass spectrometry uses of, 136 networking, 241-243, 242f parallel processing
computing clusters, 241 portable memory, 241 programming languages, 241 security of, 247-248 with spectrophotometers, 70-71 statistical analyses using, 228 types of, 241 Concentration quenching, 78 Conception, 802-803 Conductance, 94-95 Conductometric biosensors, 98-99 Conductometry definition of, 84, 94 erythrocytes, 95 principles of, 9495 Confidence intervals, 207t Confirmatory testing, 562-563 Conflict of interest, 15 Congenital adrenal hyperplasia description of, 760-761, 793 newborn screening for, 832-833 Congenital erythropoietic porphyria, 531t-532t, 533 Congenital hypothyroidism, 775, 831. There is no reliable test other than a liver biopsy to detect fibrosis, although there is
promise that laboratory tests may at least help to exclude serious fibrosis. From evidencc to guidelines. Scott -- Liver disease / D. Serum uric acid concentrations peak in men in their twenties and in women during middle age. Hemosiderin: An intracellular storage form of iron; the granules consist of an ill-defined complex of ferric hydroxides,
polysaccharides, and proteins having an iron content of about 33% by weight. The serum median IgC and IgM concentrations are reduced in the elderly although serum IgA concentrations in men increase slightly in the elderly. T o achieve stable configurations, heavy elements, particularly those with atomic numbers above 70, may shed some of their
nuclear mass by emitting a two-proton, two-neutron fragment identifiable after emission as a helium nucleus. Secondary reference materials are solutions whose concentrations cannot be prepared by weighing the solute and dissolving a known amount into a volume of solution. Indication for cholestrrol testing in children Pedhtrics 1989;83:141-2. Yet
another strategy uses combinations of distinguishable microbeads (e.g., each with a unique fluorescence signature) in which each type of bead is coated with a different capture antibody or antigen. In general, plasma and serum values are 22 to 32 mmol/L. Regulation of Heme Biosynthesis Heme supply in all tissue is controlled by the activity of
mitochondrial ALAS, the first enzyme of the pathway. eagent Handling and Storage Many automated systems use liquid reagents stored in plastic or glass containers. 0 4 8 807 I2 16 20 24 28 32 36 40 Weeks of Gestation Figure 43-2 Concentration af chorianic gonadotropin (CG) in mateinal serum as a function of gestational age. Primary Reference
Material: A thoroughly characterized, stable, homogeneous material of which one or more physical or chemical properties have been experimentally determined within stated measurement uncertainties. It is unclear how many copies of HBV DNA represents clinically important viremia. It was concluded that normal cells normal chromosomes.
Hypogonadotropic Hypogonadism In hypogonadotropic hypogonadism, serum estradiol concentrations are 75 to 80 pg/n~Lare associated with poor outcome. What are the expected outcomes! * Is there evidence to support the use of the test in this setting? Some cell counters classify white cells using the Coulter principle, cell conductivity, and light
scattering of unstained cells to differentiate cell types, whereas other cell counters use multiple flow cytometry channels or a combination of flow cytometry, cell conductivity, and light scattering. These concerns and others regarding specimen collection and handling are addressed in the following pages with respect to individual analytes. T h e most
rapid of these methods is nuclear magnetic resonance spectroscopy. The introduction of electrochemical technology has facilitated the production of smaller meters, non-wipe strips, less need to clean the instrument optics, and more rapid results. Dufour DR. This is an example of a common singleuse device that incorporates a cover that is safely
placed over the needle when sample collection is complete, thereby reducing the risk of a puncture of the phlebotomist by the nowcontaminated needle. test. Once the molecule is in an excited state, it returns to its original energy state by different mechanisms. The ingestion of very different amounts of cholesterol has little effect on the serum
cholesterol concentration. In case of a noninteger value, interpolation is carried out between neighbor values (see example). Serum paraproteinsare discussed in Chapter 18. Hemolytic anemia with splenomegaly is common in CEP. In Table 13-2 factors corresponding to the 95%-confidence intervals (CIS)are given as a function of sample size for
sirnple SD estimation according 208 PART Ill Laboratory Operations to the x'-distribution. Strong acids, caustic materials, and strong oxidizing agents should be dispensed by a commercially available automatic dispensing device. When dietary carbohydrates consist mainly of starch or sucrose rather than other sugars, the serum activities of alkaline
phosphatase (ALP) and LD are increased. Whenever hemolysis is suspected, a portion of the specimen should be centrifuged and visually inspected. Economic evaluation provides a means of evaluating the comparative costs of alternative care strategies. Types of Centrifuges Figure 2-3 A, PC-controlled diluting and/or dispensing apparatus that
aspirates and dispenses preset volumes of either one or two differentliquids, such as a diluent and samplc by means af motor- driven syringes. Measurements of plasma or serum concentrations of these metabolites are commonly used as indicators of kidney function and other conditions. Liter is the name of the submultiple (cubic decimeter) of the SI
unit of volume, the cubic meter. Elements include general awareness and familiarization, function-specific, and safety training. It is estimated to infect approximately 170 million individuals worldwide. Androstenedione is converted metabolically to testosterone and other androgens. Arsenic is also a known carcinogen, but the mechanism of this effect
is not definitively known. In ail these different formats, uniform and predictable flow of the sample through or along the solid phase matrix is a major determinant of the reproducibility of the technique. ~ lood Supply The liver has a dual blood supply. The sweat test is performed in three phases: (1) sweat stimulation by pilocarpine iontophoresis, (2)
collection of the sweat, and (3) qualitative or quantitative analysis of sweat chloride, sodium, conductivity, or osmolality. Sources of Error in Sweat Testing Analytical Methodology Unreliable methodology, technical errors, and errors in interpretation all lead to erroneous sweat-test results. Robotics and the changing face af the clinical laboratory. T h
e antibody is dispersed uniformly in the gel matrix. To prevent errors that arise when two liquids of very different com~ositionare mixed. Chemical secretions of the stomach then partially degrade the food into a mucuscontaining mixture called chyme, which then is moved through the pylorus into the duodenum. Table 10-2 illustrates the detection
limits for noncompetitive immunoassays using isotopic and nonisotopic labels. Because small molecules have rotational relaxation times that are much shorter than their fluorescence decay time, their emitted fluorescence light is depolarized. The treatment of PKU includes low protein/phenylalanine diet, supplementation with tyrosine, and
supplementation with minerals, vitamins, and all regions of the United States. MLO 2002;34:10-16. Increased urinary PBG requires careful evaluation; although the patient clearly has an acute porphyria, the disease may not be the cause of current symptoms. Laboratory Principles ART I Lyophilization Lyophilization (also known as "freeze drying") is
used in laboratory medicine for the preparation of (1) calibrators, (2) control materials, (3) reagents, and (4) individual specimens for analysis. For example, corticotropin secretion is stimulated to produce a threefold to fivefold increase in the sernm cortisol concentration. Two electrodes are placed on either side of the orifice, and a constant current
is established between the electrodes. By convention, the cell notation is shown so that the left electrode (ML)is the reference electrode; the right electrode (MR) is the indicator (measuring) electrode (see later equation 3): The electromotive force (E or EMF) is defined as the maximum difference in potential between the two electrodes (right minus
left) obtained when the cell current is zero. A nuclide is an atomic species with a given atomic number and a given mass number. Suppose the diagnoses in test-positive patients are verified by use of further testing but the diagnoses in test-negative patients are verified by clinical follow-up. However, it is not useful in patients with known liver disease.
T h e water can be tested by HPLC using a gradient program and monitoring with an ultraviolet (UV) detector. Another reflectance spectroph~tometr~ important feature of this type of technology is the incorporation of a built-in quality monitor that indicates positive if all the reagents have been stored and the device operated correctly. The
complexity in the maintenance of reusable devices will vary from system to system, but clear guidelines will be available from the manufacturer and should be adhered to rigorously. State the considerations that must be examined in the selection of a new analytical method. This section reviews the development of the fetal lungs, liver, kidneys, and
blood. birth include sickle cell diease (fib%), hemoglobin S/beta thalassemia, and hemoglobin SC disease. These all stimulate the cerebral cortex and subsequently the vagal nuclei and result in secretion of pepsinogen, HCI, and gastrin. ~.~ 1. Components Basic components of fluorometers and spectrofluorometers include (1) an excitation source, (2)
an excitation monochromator, (3) a cuvet, (4) an emission monochromator, and ( 5 ) a Optical Techniques CH 75 End-on geometry lo ExM Right-angle geometry display Figure 4-12 Block diagram o i a typical spectrofluorometer:XS is the xenon source; PS is the power supply; Mi is the excitation monochromator; C is the sample cell; Mi is the emission
monochromator. Enzymatic Methods Enzymes from a number of metabolic pathways have been investigated for the enzymatic measurement of creatinine. Use of methodoioaical standards in diagnostic test research. We have enjoyed working with the team of dedicated authors that have spent many hours preparing comprehensive chapters that are
authoritative and timely. Insulin secretion is greatly reduced, whereas glucagon secretion may double in an attempt to maintain normal glucose concentration. However, if liquid heparin is used, the (1) size of the syringe, (2) concentration and volume of liquid heparin, and (3) volume of blood drawn into the syringe are important. Used for calibration
of definitive methods; in the development, evaluation, and calibration of reference methods; and for assigning values to secondary reference material. One study of 719 breast cancer patients showed that elevated concentrations of HER-Zlneu in patients with ERpositive cancers showed significantly less clinical benefit from hormonal therapies. B,
Cylindrical. Some laboratorians use 80% as a "rule of thumb" in guiding decisions about automation. A classification of jaundice, based on the sitc of altered bilirubin metabolism, is shown in Box 28-3. Analytical Methodology for the Determination of Sodium and Potassium AAS, FES, or spectrophotometric methods all have been used for Na+ and Kt
analysis. A single bottle allows adequate mixing of the specimen and prevents possible loss of some of the specimen if a second container does not reach the laboratorv. The intense magnetic field splits the degenerate (i.e., of equal energy) atomic energy levels into two components that are polarized parallel and perpendicular to the magnetic field,
respectively. One may distinguish between extraction recovery, which often is interpreted as the fraction of compound that is carried through an extraction process, and the recovery measured by the entire analytical procedure, in which the addition of an internal standard compensates for losses in the extraction procedure. Decay times are
expressed in a time range of several orders of magnitude and vary with the molecule and its solution environment. Hydrogen ion secretion takes place against a 1 million-fold concentration gradient, an energy-dependent process catalyzed by H+,K1-ATPase;it is mediated by acetylcholine, histamine, and gastrin acting through their respective
neurocrine, paracrine, and endocrine pathways to stimulate the parietal cells. In MEN-ZB, a point mutation in the kinase domain appears to alter the substrate specificity of the tyrosine kinase and presumably leads to inappropriate activation of downstream growth pathways. Increased synthesis of protein occurs in the liver, and the plasma
concentrations of acute-phase reactants and glycoproteins are increased. All results are standardized using the international sensitivity index for the particular thromboplastin reagent and instrument combination utilized to perform the test. This plate then rolls up, and its edges fuse into a hollow neural tube that drops into the embryo to develop just
underneath what will become the skin of the back. ". Varices are present at the time of diagnosis of cirrhosis in about 40% of patients and develop in an additional 6% per year Ascites Ascites is the effusion and accumulation of fluid in the abdominal cavity. "The author of this chapter and the editors of this book gratefully acknowledge the original
contributions of our late hiend and colleague Ilr A. Boyd I. There is a clinical question for which the test result should provide an answer, and the answer will lead to a decision being made and an action taken, leading to an improved health outcome. Another biomedical example of modem voltammetry is a rapid scan cyclic voltammetric technique that
has been used to quantify dopamine in brain tissue of freely moving animals." In this application, oxidation of dopamine to a quinone species at an implanted microcarbon electrode (at approximately t0.600 V versus Ag/AgCl) yields peak currents proportional to dopamine concentrations. Cholesterol: A steroid alcohol, C27H450H, that is a key
component of lipid metabolism. m n r ~ . Most pipetting robots are (1) relatively easy to program, (2) rarely malfunction, and (3) capable of delivering aliquots of liquids with extreme precision and accuracy. Eaton CB. Sensor: A device that receives and responds to a signal or stimulus. San Dirgo: Academic Press, 1996. Factors that may affect the
deposition of drugs in hair also are not well established, but may include (1) the rate of hair growth, (2) anatomical location of hair, (3) type of hair, (4) hair color (melanin content), (5) effects of various hair treatments, and (6) environmental contamination, especially for drugs that are smoked (marijuana, cocaine, heroin, and PCP). (Courtesy Tecan
Trading AG, Switzerland, www.tecan.com.) Some systems even include automated centrifugation. Cylinders in floor-standing base supports require the additional security of a chain or strap attached to a wall or fixed piece of furniture. Price, Ph.D., F.R.C.Path., and Edmund J. The size of the dust particles of Sb trioxide significantly increases the
occurrence of pneumoconiosis, with the smaller particles being more dangerous. ~ however, also may develop in acute liver failure. Cholinesterase: An enzyme of the hydrolase class that catalyzes the cleavage of the acyl group from various esters of choline, including acetylcholine, and some related compounds. This study design can produce
differential verification bias. Propoxyphene: A widely prescribed, synthetic opioid. T h e utility of IF, which now is used widely for the evaluation of myeloma proteins, is illustrated in Figure 10-9. By contrast, if the new therapy is always worse than the conventional treatment, patients in the tested group will do worse and the test will be judged worse
than useless, no matter CHAPTER 1 9 how diagnostically accurate it is. Management of primary biliaiy cirrhosis. Renal concenhating ability is reduced in the elderly adult, so that creatinine clearance may decline by as much as 50% between the third and ninth decades. Details of the verification of the calibration of a thermometer have been
described.' The N E T also supplies several materials that melt Introduction to Principles of Laboratory Analyses and Safety at a known temperature, including gallium (SRM 1968), which melts at 29.7723'C, and rubidium (SRM 1969), which melts at 39.3 "C. Clin Chem 2000;46:205068. The erythroid isoform, ALAS2, is encoded by a gene on
chromosome Xq21-22 and is expressed only in erythroid cells. With either, the film is developed with the resulting image reflecting the radioactivity of the target nucleic acid fragments. The same equation applies for detecting reduced species by an oxidation reaction at the working electrode. In some systems, liquid sensine - is incornorated into the s
a m. When the external voltage is greater or less than this equilibrium potential, plus or minus any overpotential (q), then current will flow because of either an oxidation or reduction reaction at the working electrode. See Immunoassay immunoelectrophoresis, 159-161, lhlf nephelo~netr~, 162 passive gel diffusion, 158-159 qualitative methods, 158161 quantitative methods description of, 161-169 protein analysis using, 310 turbidimetric assay, 162 Immunocytochemistry, 170 Immunodeficiency, 286,305-306 Immunodiffusion, 158-159, 159f Immunoelectrophoresis, 159-160, 161f Immunofixation, 160 Immunofixation electrophoresis, 312 Immunogen, 155-156 Immunogenicity, 156
Immunoglobulins. Analytical Methodology An immunoradiometric assay for CA 125 was first developed and manufactured by Centocor, Inc., now Fujirebio Diagnostics, Malvern, PA, using a single antibody. Secondary Reference Material: Solutions whose concentrations cannot be prepared by weighing the solute and dissolving a known amount into a
volume of solution. Goiter: An enlargement of the thyroid gland that causes a swelling in the front part of the neck. Specimen: A sample or part of a body fluid or tissue collected for examination, study, or analysis. ribonucleic acid (RNA). However, some local fire department rules are more stringent. The value for E is a constant for a given compound
at a given wavelength under prescribed conditions of solvent, temperature, pH, etc., and is called the molar absorptivity (E). Thus the calibration curve of the assay exhibits a "hook-effect," in which the assay response drops off at high analyte concentrations. Bruns DE, Oosterhuis WP. Wash hands whenever gloves are changed. This "speckle" pattem
changes when the capillary flow slows as the sample clots. In both cases, the AglAgCI electrode must be in equilibrium with a solution of constant chloride ion activity. Many state and local agencies have adopted these codes (some of which are more stringent than OSHA requirements) and thus make them legally enforceable. The measured outcomes
vary from hard evidence, such as mortality and morbidity, to softer evidence, such as patient-reported satisfaction and surrogate end points typified by markers of disease activity (e.g., HbA,, and urine a1bumin:creatinine ratio as mentioned earlier). Smokers excrete more 5-hydsoxyindoleacetic acid than do nonsmokers. Various corrections are used
to adjust for this. T o perform an analysis, an aliquot of urine is added to the surface of the membrane; C G is removed as liquid is drawn through it, resulting in the removal of C G in the sample by its binding to the capture antibody on the membrane. Sodium iodoacetate at a concentration of 2 g/L is an effective antiglyc~l~tic agent and a substitute
for sodium fluoride. lie CONSORT statement: revised recommendations for improving the quality of rcpoits of parallel group randomized trials 2001. Thus as the pressure of a gas is doubled, its solubility is also doubled. These disorders are usually silent and become evident only when the body needs energy fiom fat during times of fasting, infections,
or fever. Thyrotropin-Releasing Hormone (TRH): A tripeptide produced in the hypothalamus that stimulates the synthesis and release of TSH from the anterior pituitary. The syringe and needle should be aligned with the vein to be entered and the needle pushed into the vein at an angle to the skin of approximately 15". Tumor Marker: A substance
produced by a tumor found in blood, body fluids, or tissue that may be used to predict the tumor's presence,size, and response to therapy. Reduced concentrations of 1,25(OH)2Dare observed in patients with (1) renal failure, (2) hypercalcemia of malignancy, (3) hyperphosphaternia, (4) hypoparathyroidism, (5) pseudohypoparathyroidism, (6) type I
vitamin D-dependent rickets, (7) hypomagnesemia, (8) nephrotic syndrome, and (9) severe hepatocellular disease. Thus the measured quantity of triglyceride in serum is overestimated slightly, if not corrected for endogenous glycing it from the sedimented complex. This method is described later in this chapter in the section entitled Laboratory Tests.
An im~nobilizedanti-ALP zone acts as a procedural control; it binds the ALP conjugate and also appears as a blue spot. It has been found to be transmitted from mother to child, usually at or after delivery (termed vertical transmission). Alternatively, retention of tissue structure without permanent fixation is achieved by freezing specimens in optimal
cutting compound (OCT). Commercially available, direct-binding, sandwichtype ELISAs are usually based on the use of a combination of antibodies. Bechtel, and Christopher P. Sturgeon C. Characterization of the diagnostic accuracy of tests by studying groups of patients 2. For u example, the United States spent $1.68 trillion on healthcare in 2003,
or 15.3% of its gross domestic product. Skeletal muscle activity causes Ki efflux from muscle cells into plasma that results in a notable elevation in plasma Ki values. signals from growth factors to the nucleus via signal transducCancerous growth is an inheritable characteristic of cells and tion pathways. All weak acids or bases, in the presence of their
salts, form buffer systems. Sterile plain tubes should be used for molecular diagnostics, culture, and for glucose and protein measurements; an EDTA tube is necessary for a total leukocyte, differential, and erythrocyte count. Signal Amplification: A method that increases the signal resulting from a molecular interaction that does not involve
amplification of the target DNA. Sample Delivery Sample access and delivery of the sample to the actual sensing component of the strip, cassette, or cartridge are also key interactions of the user with the device and, in some cases, removal of the sample may also require user intervention. Having a reliable screening tool to identify patients at highest
risk might allow tailored follow-up,designed to reduce future morbidity and mortality. and oarticimtion in cellular orocesses. The assay specificity improved by using an antibody to the P-subunit of hCG that had little cross-reactivity with other glycoprotein hormones, LH, FSH, and TSH. Assay carryover also must be close to zero to ensure unbiased
results. No specific labeling should be attached to specimens from patients with infectious diseases to suggest that these specimens should be handled with special care. ,)I' L u care, it is necessary to understand fundamental topics, such as (1)conception, embryo development, and fetal growth; (2) the role of the placenta; (3) the importance and
composition of amniotic fluid; (4) maternal adaptation to pregnancy; and (5) functional maturation of the fetus. The first situation applies typically to a reference measurement procedure, which is not influenced by matrix effects, and the second case corresponds typically to a field method that often is influenced by matrix components and so
preferably is calibrated using the relevant matrix. Hypernatremia: A concentration of serum or plasma sodium above its reference limit of 150 mrnol/L. - 3. Ideally, specimens should never be stored before analysis. The fasting, basal concentration of growth hormone is high in individuals living at a high altitude, but the concentrations of renin and
aldosterone are decreased in healthy individuals. 11: Down syndrome. Biosensors: fundamentals and applications. Base, derived, and supplemental units are the three classes of SI units." The eight fundamental base units are listed in Table 2-1. State the principle of nephelometry and the principle of turbidimetry and the factors that intetfere with
light-scattering measurements. The collection of specimens from older children is done as in adults, using assistance from a parent when this is necessary. Specimens are either sampled directly by the analytical instrument while on the conveyor, or a robot attached to the workstation removes selected specimens from the conveyor for analysis (Figure
116). pecimen [email protected] Different approaches have been developed to transport and manipulate specimens within the laboratory. In discrete systems each specimen in a batch has its own physical and chemical space, separate from every other specimen. As a result of these detoxification steps, As3+ and As5+are found in the urine shortly
after ingestion, whereas MMA and DMA are the species that predomi3 nate more than 24 hours after ingestion. It is expressed as cdC0, = a x PCO,, where a is the solubility coefficient for CO,. The phosphate interference is eliminated by adding a cation, usually lanthanum or strontium that competes with calcium for the phosphate. Sometimes the
laboratory is asked to make a retrospective diagnosis of porphyria after the patient has fully recovered from an attack or as the cause of a chronic neuropsychiitric disorder some time after the onset of the illness. Following ingestion, arsenobetaine and arsenocholine undergo rapid renal clearance to become concentrated in the urine. Lyophilization
first entails freezing a material at -40 "C or less and then subjecting it to a high vacuum. T h e gaussian probability distribution is completely characterized by it5 mPan w and variance a'. .h I I ' \ ..- ..... The level of evidence supporting each conclusion in the review will affect the recommendations made in the guidelines. Science. Reflectance
Photometry: A spectrophotometric technique in which light is reflected from the surface of a reaction and is used to measure the amount of the analyte. The relationship between activity and concentration using, again, sodium ion as an example, is expressed as: where y is a dimensionless quantity known as the activity coefficient. B is the offset
positioning of the cuvet to minimize the inner filter effect. Figure 4-14 shows the sample cell and slit arrangement for a conventional fluorescence spectrophotometer with the excitation and emission slits oriented a t a right angle. As fluorescence light is emitted in all directions from a molecule, several excitation/emission geometries are used to
measure fluorescence (Figure 4-13). Principles and practice of point-of,carc tcsting. Drug Half-Life: In endocrinology, the time required for a hormone to fall to half its original concentration in the specified fluid or blood. In some discrete systems reaction vessels are reused; in others they are discarded after each use. Regardless of the size of the
clinical laboratory, a specific individual should be designated as the "Safety Officer" or "Chair of the Safety Committee and given the responsibility to implement and maintain a safety program Safety is each employee's responsibility, but responsibility for the entire program begins with the laboratory leadership (directors, administrative directors,
supervisors, managers, etc.) and is delegated through the leadership to the safety officer or safety committee. The scattering patterns from these large particles are characteristic of the size and shape of the particle. ~ ~ Preanalytical variables are classified as either controllable or un~ontrollable.~~~" ontrollable Variables Many of the preanalytical
variables related to specimen collection discussed above are examples of controllahle variables. Pyelonephritis: An inflammation of the kidney and renal pelvis as a result of infection. Glycated Hemoglobin: Hemoglobin that has a sugar residue attached; Hb A,, is the major fraction (-80%) of glycated hemoglobin; also known as glycohemoglobin.

Further, this leakage of analyte ions, coupled with an ionexchange process at the membrane sample interface when assessing the selectivity of the membrane over other ions, often yields a measured potentiometric selectivity coefficient that underestimates the true selectivity of the membrane. Whatever the mechanism, this further devalues the use
of creatinine clearance. In the case of carcinoid tumors, the foregut and midgut tumors are normally functional tumors producing serotonin. Lo KC, Lamb Dl. The tratis and male accessory organs. Lamellar body counrs for rapid fetal lung maturity testing. The stability of reagents and reference materials (e.g., their shelf life) 5. Patients with
hemoglobin Kansas have a PIO of approximately 80 mmHg and a low ctHb, but are otherwise unaffected. The use of biochemical markers as panels in ovarian cancer screening is still under investigation. The reference standard can be a single test, or a combination of methods and techniques, including clinical follow-up of tested patients. The
underlving error model outlined above applies also to the difference plot. The treatment is effective if begun early before symptoms occur because damage that has already occurred is usually irreversible. Under these circumstances, there is greater dependence placed on the manufacturing reproducibility of the devices to ensure a good quality
service. (From Rifai N, Ridker PM. The Ag/AAgCl element of the external reference electrode half-cell is in contact with a high-concentration solution of a soluble chloride salt. Because of its long half-life, maternally produced IgG protects a newborn for the first 6 months of life. atr rick'^.^. Moyer, Ph.D., Mary F. Spencer CA, Takeuch'i M, Kazarosyan
M, Wang CC, Guttler RB, Singer PA, et al. Each year as theJoint Commission on Accreditation of Healthcare Organizations (JCAHO) and the College of American Pathologists (CAP) revise their guidelines, more attention is devoted to safety. In the Dubin-Johnson syndrwnr, there is increased urinary excretion of coproporphyrin-I and a reduced
excretion of coproporphyrin-111. Because it is tedious to perform, B-quantification is usuallv reserved for samules in which the Friedeis the specimen of choice, aid the method involves a cohbination of preparative ultracentrifugation and polvanion precipitation. NACB Laboratory medicine practice guidelines: Evidence-based practice for point,of,care
resting. Down Syndrome: A birth defect characterized by having three copies of chromosome 21 (trisomy 21) rather than the normal two copies. Urea Synthesis Patients with end-stage liver disease may have low concentrations of urea in plasma. Alternatively, a more specific but tedious pretreatment method uses a mixture of polyclonal antibodies to
apo A-I and apo E linked to a resin to bind and remove VLDL, IDL, and HDL. Each test zone is composed of antibodies to a specific drug immobilized onto the membrane surface. As mentioned previously, the smaller the random variation of the instrument response and the steeper the slope, the higher the ability to distinguish small differences of
analyte concentrations. Ashwood, M.D. Professor of Pathology University of Utah School of Medicine Chief Medical Officer and Laboratory Director ARUP Laboratories Salt Lake City, Utah Disorders of Pregnancy Malcolm Baines, F.R.S.C., F.R.C.Path. Calibrators were placed at opposite ends of the plate. An "optode"is an optical sensor used in
analytical imtruments to measure pH, blood gases, and electrolytes. RCF is derived from the distance from the rotor center to the bottom of the tube, whether the tube is horizontal to, or at an angle to, the rotor center. The rate of formation of the glomerular filtrate depends upon the balance between hydrostatic and oncotic forces along the afferent
arteriole and across the glomerular filter. Catecholamines and Serotonin, 460 Graeme Eisenhofer, Ph.D., Thomas G. After accessioning. Those patients at an intermediate risk category (lO-year risk ATP + pyruvate (9) + Pyruvate + NADH H* L?C,aw d'h""g'""" Gti 423 collection devices by glycerol, and (5) prolonged storage of whole blood under
nonrefrigerated conditions, endogenous glycerol concentrations introduce a significant error. Radiopharmaceuticals that have been used include (1) 51Cr-ethylenediaminetetraaceticacid (EDTA), (2) '9mTcdiethylenetriaminepentaacetic acid (DTPA), and (3) Iz51iothalamate. They are characterized by their flash point, where the flash point is defined as
the GH 39 lowest temperature at which a solvent gives off flammable vapors in the close vicinity of its surface. Patrick CW. Analytical Methodology The initial screening test for opiates is most often immunoassag. Hemochromatosis: A rare genetic disorder due to deposition of hemosiderin in the parenchymal cells and body tissues, causing tissue
damage and dysfunctionof the liver, pancreas, heart, and pituitary. Hepatic Encephalopathy: A condition used to describe the deleterious effects of liver failure on the central nenrous system. having a n uncertainty of measurement commensurate Kringle, on which portions of this chapter are based. Automation in the Clinical Laboratory 6. A urine
pregnancy test which measures CG is used to verify the pregnancy. Am Fam Physician 1995;52:584,90. of Continuous-Flow Analvsis: A tvne , analysis in which each specimen in a batch passes through the same continuous stream at the same rate and is subjected to the same analytical reactions. The stress of surgery has been shown to reduce the
serum T3 by 50% in patients without thyroid disease. Controlled slow drainage is required PART I Laboratory Principles Micropipettes Micropipettes are pipettes used for the measurement of microliter volumes. The holding area may be a circular tray, a rack or series of racks built into a cassette, or a serpentine chain of containers into which
individual tubes are inserted. 1 Advantages of Point-of-Care Testing I CharacteristicslRequirementsof a Point-ofCare Testing Analyzer 190 PART I1 Analytical Techniques and Instrumentation analyzers. In MEN-2A and FMTC, point mutations of the extracellular domain induce disulfide linkages between receptors, thus inducing dimerization. Cirrhosis:
Liver disease characterized pathologically by loss of the normal microscopic lobular architecture, with fibrosis and nodular regeneration. In the second method, a swab is used for collection of specimens for microbiological testing; however, swabs are sometimes used to collect buccal cells. J Clin Endouinol Metah 199Y;84:1666-72. Anatomy, 632
Kidney Function, 634 Kidney Physiology, 636 Pathophysiology of Kidney Disease, 642 Diseases of the Kidney, 645 Renal Replacement Therapy, 652 35. It is a reguiatory mandate that all of the above laboratory employees at a minimum at least be given the option to receive free hepatitis B vaccine. Unfortunately for tion of the clinical question for
which the test result is required systematic reviews of diagnostic tests, it is unusual at present to give an answer and thus formulation of the question that to find more than one study on any combination of a test and forms the basis of the review. Under these conditions, the probability of the antibody binding the labeled antigen is inversely
proportional to the concentration of unlabeled antigen; hence bound label is inversely proportional to the concentration of the unlabeled antigen. cord, or both (e.g., anencephaly and spina bifidaj. Transfer and Measuring Pipettes A transfer pipette is designed to transfer a known volume of liquid. Periodically, clean out freezer and dry-ice chests to
remove broken ampoules and tubes of biological specimens. 3,4-Dihydroxyphenylglycol (DHPG): The metabolite produced within peripheral sympathetic or central nervous system noradrenergic nerves by deamination of norepinephrine (can also be formed from epinephrine); is 0-methylated to methoxyhydroxvphenvlrlvcol in extraneuronal .. Zein C,
Lindor K. An early step in preparation for performing a systematic Examples: review is to identify whether a similar review has been underType 1 question regarding diagnostic accuracy of a test: taken recently. Because of this, masks should be worn by laboratory personnel when analyzing SCCA. Initially, plasma Ki decreases as a result of glycolysis,
but after the glucose substrate is exhausted Ki will leak from cells. Many reagent containers now carry bar codes that contain some or all of this information, and the manufacturer is able to retrieve any pertinent information when necessary. The detection limit of the assay is important because any residual hCG activity may indicate the presence of a
tumor. mocytoma. Applications Molecular oxygen is capable of undergoing several reduction reactions, all with signifcant overpotentials at solid electrodes, such as Pt, Au, or Ag. For example, the following reaction: exhibits an Eli2of approximately -0.500 V on a Pt electrode (versus Ag/AgCI), with a limiting current plateau beginning at approximately
-0.600V. methods measure 25(OH)D2 and 25(OH)D3 separately. For example, if the analvte is elucose, the measurand is the concentration of glucose. In the past, milliequivalent (mEq) was used to express the concentration of electrolytes in plasma. perlipidemia. Synovial fluid is withdrawn from joints to aid characterization of the type of arthritis and
to differentiate noninflammatory effusions from inflammatory fluids. The El12 is determined by the thermodynamics (E")of the given redox reaction, the solution conditions (e.g., if protons are involved in reaction, then the pH will influence the El, value), along with any overpotential caused by slow electron transfer, etc., at a particular working
electrode surface. In practice, the ultimate detection limits of polymer membrane type 1SEs partially are controlled by the leakage of analyte ions, from the internal solution to the outer surface of the membrane, and into the sample phase in close contact with the membrane?3 Hence, much lower limits of detection are achieved by decreasing the
concentration of the primary analyte ion within the internal solution of the electrode. 286-287 Essential fatty acids, 402 Essential nutrient, 476 Estazolam, 582t Esterification, of cholesterol, 404-405, 405f Estradiol 17P-, 789 chemical structure of, 752f, 788f menstrual cycle functions of, 792 metabolism of, 790f ovarian reserve assessments, 801 in
polycystic ovary syndrome, 795796 Estrane, 787, 788f Estriol characteristics of, 788f, 789, 804 in maternal serum, 820f unconjugated, 819-820 Estrogen biosynthesis of, 787, 789, 789f in blood measurement of, 793 transport, 789 breast cancer and, 794 calcium homeostasis affected by, 787 chemistry of, 787, 788f definition of, 787 haptoglobins
affected by, 301 measurement of, 793 923 Estrogen (Contiwed) menopausal changes in, 58 metabolism of, 789, 790f placental production of, 804 during pregnancy, 806 Estrogen receptors analytical methods for, 357-358 biochemistry of, 357 clinical applications of, 357 Estrone. Automation in the clinical laboratory. T o make results from direct ISEs
equivalent to flame photometry and indirect ISEs, most direct ISE methods operate in what is commonly referred to as the "flame mode." In this mode, the directly measured concentration in plasma water is multiplied by the average water volume fraction of plasma (0.93). p53 Gene Of particular interest is the p53 gene that lies on chromosome 17q.
been associated with waterborne and food-borne contamination. Thyroglobulin and Antibodies Thyroglobulin (Tg) is produced by the thyroid gland as the precursor to thyroid hormone (see Chapter 41). is the initial excitation energy; ExM is the excitation monachromator; C is the sample cuvet; If is the fluorescence intensity; EmM is the emission
monachromator; and D is the detector. Clinical chernistiy of pregnancy. Rule-based expert system software (1) assists with the review of laboratory results by automatically releasing results that have no associated problems and (2) identifies any problematic results to bring to the attention of trained medical technologists. The production of these
proteins demonstrates that certain genes are reactivated as the result of the malignant transformation of cells. These markers have been found to be clinically useful as tumor markers and tend to be more specific than naturally secreted markers, such as enzymes and hormones. Turner APE hl: Karube 1, Wilson GS, eds. Nephelometry: A technique
that uses a nephelometer to measure the number and size of particles in a suspension; a detector is placed at an angle to the incident light beam to measure the intensity of the light that is scattered by the particles. Thus the selectivity order for C1- ISE based on an anion exchanger is fixed as R- > C10: > I > NO: > B r > C1- > F,where R- represents
anions more lipophilic than C10i. PART II Analytical Techniques and Instrumentation +Detection zone --4 lcApplication zone4 150 FL of blood Goldlabeled antibody Biotinylated antibody EEEEEz C I -Y Immunoreaction: formation of sandwich complexes \ Binding of sandwich complexes Binding of gold-labeled antibodies of a lateral flow immunoassay
for troponin T. Jaundice: A syndrome characterized by hyperbilirubinemia and deposition of bile pigment in the skin, mucous membranes, and sclera with resulting yellow appearance of the skin and sclera of eyes; called also icterus. If it is impossible to centrifuge a blood specimen within 2 hours, the specimen should be held at room temperature
rather than at 4°C to decrease hemolysis. Distinguishing this naturally occurring phenomenon from other conditions that produce neonatal hyperbilirubinemia may be difficult, and the chronological course of the hyperbilirubinemia is important. The blood vessels radiate toward the periphery, forming sinusoids, which perfuse the liver and ultimately
drain into the central (terminal) hepatic vein (see Figure 36-11, The sinusoids are lined by fenestrated endothelial cells (allowing free filtration of blood) and phagocytic Kupffer cells (see Figure 36-1). Increased plasma bilirubin is typically classified as primarily indirect (an approximation of unconjugated bilirubin) or direct (an approximation of the
sum of conjugated bilirubin and biliprotein). Radioactivity: Spontaneous decay of atoms (radionuclides) that produces detectable radiation. C n D 10 through a more distributed type of service (point-of-care testing IPOClT or both. See Cardiac biomarkers myocardial infarction. ,with guidelines). ~ ~ identify the question "\ audit 1 \ mO 4 search
forevidence practice practice applyto critically appraise evidence Figure 1-5 The audit cycle. There is no chronic formofhepatitis A, but cholestasis (manifested by several weeks of jaundice andpruritus) may occur in some adults. In lateral flow the separation stage takes place as the sample passes along the porous matrix. Therefore when only IgG
antibodies are involved, the use of chemical enhancement or an antiglobulin-agglutination method may be necessary. If the mother develops convulsions, the condition is called eclampsia. The polarization analyzer is positioned first to measure the Figure 4-11 Schematic diagram of a fluorescence polarization analyzer. This value is not dependent on
analyte concentration. During chemotherapy, weekly hCG measurement is recommended. See Polymerase chain reaction real-time monitoring during, 282f signal. When performing a dilution, the following equation is used to determine the volume (V,) necessary to dilute a given volume (Vl) of solution of a known concentration (CI) to the desired
lesser concentration (C2): This equation is known as the Henderson-Hasselbalch equation. Patients with elevated EGFR showed reduced overall to abnormal cell growth, resulting in malignancy. The skin is less com~nonly affected in HCP; skin lesions without an acute attack are uncommon and are usually provoked by intercurrent cholestasis.
Theoretically, any of the four colligative properties (vapor pressure, boiling point, freezing point, or osmotic pressure) could be used as a basis for the measurement of osmolality. 1 Perinatol 2002;22:12,14. Disorders of fibrinogen, such as dysfibrinogenemia may also be seen in both acute and chronic liver disease, leading to prolongation of the partial
thromboplastin time. Bertholf, Ishwarlal Jialal, and William E. For instance, if the sum of gas tensions is significantly higher than the pressure of the solution, bubbles may form, as they do in the blood of divers surfacing from the deep (giving rise to a condition known as "the bends") or in a cold blood sample being warmed for analysis. Transport and
analysis of specimens should be prompt. Urinary excretion of creatinine is also increased. Use of SI units does have a practical advantage in that 1 atm alnlost equals 100 kPa (1atm = 101.325 kPa). svstems . Given a n asymmetrical distribution of blank values and applying a significance level (alpha, ci) of 5% (see Figure 13-8, A), the most
straightforward procedure for estimation of the significance limit is to apply a nonparametric principle based on the ordered values for estimation of the 95th percentile." Having ranked N values according to size, the 95th percentile is determined; Percg5 is the value of the (N[95/100] + 0.5) ordered observation. OSHA regulations stipulate that the
requirements for grounding of electrical equipment of the National Electrical Code (published by NFPA) be met. Reflectance Photomefy Spectral Isolation In automated systems, spectral isolation commonly is achieved with intelference filters. Estimated GFR. Measurement of fecal protoporphyrin has no place in the diagnosis of EPP because increases
may be caused by the action of gut flora on heme from the diet or from gastrointestinal bleeding. Glossary tored continuously and the data presented in either an analog or digital mode. 25 Discuss the clinical applicability of the study findings. The hereditary forms of colorectal cancer are relatively uncommon, but somatic mutations appear to be of
great importance in the development of nonhereditary colorectal cancers. The elevated estrogen concentration stimulates increased hepatic production of CBG. The immunoreactivity of the antibodies directed to these repeated epitopes has been shown to vary as a function of apo(a) size. In general, pipettes with selectable volumes are used in
systems that allow many different applications, whereas fixed-volume pipettes usually are used for samples and reagents in instruments dedicated to the performance of only a small variety of tests. A given dilution is expressed as the amount, either volume or weight, of a solute (analyte) in a specified volume. Several audiovisual resources are
available from a variety of sources to support the continuing educational part of the safety program!," Another important part of the laboratory safety program relates to ensuring that the laboratory environment meets accepted safety standards. This provides healthcare professionals with quick, accurate, and appropriate access to the
~atient'smedical history and information. However, to simplify the user interface, it is often necessary to design complexity into the reaction chamber. Scientific convention reduces measurements of gas volumes made at P(Amb) to standard temperature (0°C or 273.16 K) and pressure (760 mm Hg or 101.325 kPa) for dry gas (STPD) to make
experimental data transferable. polyacrylamide-gelelectrophoresis of, 327f reference intervals for, 327t reference materials for, 25t in rickets, 730 tumor marker uses of, 344 Alkalosis metabolic characteristics of, 668t chloride-resistant, 672 chloride-responsive, 672 compensatory mechanisms in, 672-673 conditions that cause, 672t definition of, 655
respiratory characteristics of, 668t, 673-674 definition of. Anal Chem 1982;54:685A-94A. The goal of treatment is suppression of viral replication, detected first by a decrease in ALT activity and copies of HBV DNA (preferably to undetectable), followed less commonly (in those who are HBeAg positive) by clearance of HBeAg and development of antiHBe; approximately 20% to 30% of individuals treated will attain all of these goals. Forceful dispensing 2. Moreover, once deposited in hair, drugs are very stable; therefore prior drug use may be detected for several months. The efficacy of a newborn screening program is a function of the integration and collaboration among its different
components: 1. LoQ constitutes the lowest limit of the reportable range for quantitative results of an assay. For some disorders of fatty acid oxidation (e.g., very long chain hydroxy acyl-CoA dehydrogenase [VLCAD] and LCHAD) supplementation with medium chain triglycerides (MCT oil), that enter mitochondria independently from carnitine and
bypass the metabolic block, is indicated. It also has a central role in protein, carbohydrate, and lipid metabolism and synthesizes bile acids from cholesterol to facilitate dietary fat and vitamin absorption. Pregnancy triggers many physiological stress reactions and is associated with increased concentrations of acute-phase reactant proteins. Light
Scattering: Light scattering occurs when radiant energy passing through a solution strikes a particle and is scattered in all directions. The rate of Macrocyclic ionophores are molecules whose atoms are organized to form a cavity into which metal ions fit and bind with high affinity. ............... Bruns -- Establishment and use of reference values / Gary L.
The reference interval for FOZHb is 0.90 to 0.95. As listed in Box 10-2, many other types of homogeneous FIAs have been developed. A recovery close to 100% is a prerequisite for a high degree of trueness, but it does not ensure unbiased results because possible nonspecificity against matrix components is not detected in a recovery experiment. The
quality of studies must be assessed as part of the systematic review. Most of these total lipoprotein methods are only performed by specialty laboratories, and the clinical significance and utility of the different lipoprotein subfractions are still not completely established. This team is then responsible for conducting periodic and scheduled safety
inspections of the lab~ratory.~ In the United States there are several regulatory, private accreditation, state, and federal organizations that may conduct a safety inspection of the laboratory. Bence Jones protein is a free monoclonal immunoglobulin light chain in the urine. Patients With Acute Neurwvisceral Symptoms The one essential investigation
in patients with suspected acute porphyria is an adequately sensitive test for excess urinary PBG.',' Failure to correctly diagnose an attack of acute porphyria not only delays appropriate life-saving treatment, but may lead to unnecessary surgery or the administration of porphyrinogenic drugs. where: kl =Rate constant for the forward reaction k,=
Rate constant for the reverse reaction K = Equilibrium constant for the overall reaction As predicted from the law of mass action, the concentrations of Ab, Ag, and Ab:Ag are dependent on the magnitude For polyclonal antiserum, the average avidity of of kl and k,. Serum iron and zinc concentrations decline with accumulation of both elements in the
liver. Plasma lactate is incrcased, and because the pyruvate concentration is reduced, the lactatepyruvate ratio is increased. The absorbance of reduced nicotinamide adenine dinucleotide (NADH) at 340 nm, for example, frequently is used as a reference for the determination of enzyme activity, based on a molar absorptivity of 6.22 x lo3 (se? This
immunoassays format facilitates simultaneous u~ukianal~te using, for example, enzyme or fluorophore-labeled conjugates. Stokes Shift: The phenomenon by which luminescent or fluorescent substances emit light at longer wavelengths than the exciting wavelength at which the light is absorbed. Atkins D. Prescribed Medications Typically,
hospitalized patients receive medication. Some of these are about the size of a large automated analyzer and others may be a little larger. Graves Disease: A disorder of the thyroid of autoimmune etiology. The half-life of ALT is 47 hours, of cytosolic AST, 17 hours; thus although more AST is released from liver, the much longer half-life of ALT leads to
higher activities of ALT than AST in most forms of hepatocellular injury. Purine: A base containing two carbonnitrogen rings; adenine and guanine are purines. A different form of verification bias can happen if more than one reference standard is used, and the two reference standards correspond to different manifestations of disease. The allowable
bias can be related to the width of ~ L ualitative Methods Qualitative methods, which currently are gaining increasing use in the form of point-of-care testing (POCT), are designed to distinguish between results below or above a predefined cutoff value. The concentrations of albumin, calcium, and magnesium are higher in men than women, but the
concentration of y globulin is less. Death can occur if galactosemia is left untreated. Enzyme lrnrnunoassay Enzyme immunoassay (EIA) uses the catalytic properties of enzymes to detect and quantify immunological reactions. Isoelectric Focusing (IEF) Electrophoresis: An electrophoretic method that separates amphoteric compounds in a medium that
contains a stable pH gradient. Although the serum T+ 60 T I Laboratory Principles concentration is unaffected by obesity, the serum T, correlates significantly with body weight and increases further with overeating. An early charged associated ion-exchanger type ISE for Ca2+ was developed and commercialized for clinical application in the 1960s.
lomerular Filtration The glomerular filtration rate (GFR) is considered to be a reliable measure of the functional capacity of the kidneys and is often thought of as indicative of the number of functioning nephrons. At 25 years of age, the risk at birth is about 1 in 1000. In random-access analyzers, additional modules may provide a wider menu of
available tests. T h e second genera- Sample, conjugate, wash solution substrate 1 Substrate '../ Insoluble colored product B - Fiaure 10..17 Luminescent labels. Restriction Fragment Length Polymorphism (RFLP): A change in DNA sequence that changes the size of DNA fragments produced by restriction enzyme digestion of the DNA. Because it has
no effect on urease, it is used when glucose and urea tests are performed on a single specimen. Ion-Selective Electrodes (ISEs): A type of special-pu~pose, potentiometric electrode consisting of a membrane selectively permeable to a single ionic species. (m/z): The Mass-to-Charge-Ratio dimensionless auantitv formed bv dividing - the mass nuiber of
an ion by its charge. Rinker, on which a portion of this chapter is based. Hyperkalemia: An increased concentration of serum or plasma potassium above the upper limit of the appropriate reference interval. The serum concentrations of C-reactive protein, transferrin, and PI-globulin are notably increased with transition to a high altitude. This textbook
will meet and exceed everyone's educational needs and will provide direction, encourage motivation, and inspire curiosity in all readers. Oxygen Dissociation Curve: The sigmoidal curve obtained when SO, of blood is lotted aeainst PO7. Analyte: The substance that is to be analyzed or measured. Reference Material (RM): A material or substance, one
or more properties of which are sufficiently well established to be used for the calibration of a n apparatus, the verification of a 903 measurement method, or for assigning values to materials. However, in this chapter the term light is used to describe radiant energy from visible light and the ultraviolet portions of the spectrum (290 to 800 nm). An
alternative approach uses light reflection and thin film amplification in what are termed optical immunoassays. Most electronic balances have a built-in provision for taring so that the mass of the container is subtracted easily from the total mass measured. These devices are biosensors because they all use an enzyme as the recognition agent, either
glucose oxidase (GO), hexokinase (HK), or glucose dehydrogenase (GDH), with photometric (reflectance) or electrochemical detection. The difference between fetal and adult hemoglobin is very significant. Even with maximal braking, deceleration may take as long as 3 minutes in some centrifuges. Soukka T, Antonen K, H a m a H, Pelkkikangas AM,
Huhtinen P, Lovgren T. First, the laboratory budget is usually "controlled" independently of the other costs of healthcare. Now multiplying throughout by -1: By definition, pH = -log[Ht1, and pK, = -log& therefore Dilution Dilution is the process by which the concentration or activity of a given solution is decreased by the addition of solvent. (2)
acidemia, (3) hypercapnia, (4) high concentrations of 2,3DPG, or (5) presence of a hemoglobin variant with decreased O2 affinity. T o accommodate these different geometries, the sample cell is oriented at different angles in relation to the excitation source and the detector. Mutations in p53 poduce proteins that inactivate the wild type of p53 protein
and allow cells to move through the cell cycle and contribute to the autonomous growth of cancer. Although normal pregnancy is a euthyroid state, many changes occur in thyroid function. Wright - T. It is a characteristic protein found in the urine of most patients with multiple myeloma. It is measured as an indicator of cystic fibrosis. Hemolytic
Disease of the Newborn: A disease of the fetus and newborn 5 maternal-antibodycaused by mediated destruction of fetal erythrocytes. There are a number of methods, including the "human capital approach," which assesses the individual's productivity (in terms of earnings), and the "willingness to pay approach," which assesses how much individuals
are prepared to pay. Typically, those healthcare professionals involved in POCT will not have received training in the use of analytical devices as part of their core professional training, but may be called upon to operate a number of complex pieces of equipment. Comparison of a Field Method With a Reference Method We may start by supposing that
method 1 is a reference method. In addition, it is possible to directly observe BVLDL by agarose gel electrophoresis of the supernatant produced during the p-quantification procedure. includina"~ how and when I meas~remc?nts w r e taden a w or cite references for liloe'x tests anrl reference stanoara ~~ -. The availability of technical support,
supplies, and service Other questions should be taken into account. It may increase tenfold within 30 minutes after an individual has smoked a cigarette. The lymphocyte count is increased as a proportion of the total leukocyte count. The segment of the gel denoted by the dashed lines is cut out and placed an a second plate. The plasma protein
concentration may decrease by up to 10%. Mahley RW, Innemicy TL, Rall SC, Jr., Weisgraber KM. Most of these enzymes are pyridoxal phosphate proteins. Boyd, M.D., and Charles D. List the noninvasive procedures used to assess pancreatic exocrine function and then describe the principies of the procedures. Various types of fire extinguishers are
available. Wayne, PA: .. Equilibration by tonometry uses gases of known fractional composition, humidified at 37°C to give a saturated water vapor pressure of 47 mm Hg. The PCO, or PO, of such gases is calculated according to Dalton's law (see previous section, Behavior of Gases). 1'l1111~..1 15 Medical decision maktng: Use of rest in spec1l;c
clmical Meofca~oecision nlakmg: Use of test in meolcine gelierally G~~delines-'expens" Published oata on stare of the an -... many of them (such as secretin and gastrin) fulfill the classic criteria for a hormone by acting on distant cells (see Chapter CCK is found in the cells of the upper small intestinal 25), others function as neurotransmitters or have
local (paramucosa. Clin Chem 2004;50:1736-47. Automated transport and sorting system in a large reierence laboratory: Part 2: Implementation of the system and performance measures over three yean. Most manufacturers of discrete systems reduce the carry-over by setting an adequate flush-to-specimen ratio and incolporating wash stations for
the sample probe. The method of transmission by equipment is primarily through splatter of serum or blood during the acquisition of samples from rapidly moving specimen probes. The hemogiobinopathies are treated with a focus on appropriate oxygenation of tissue, which involves bone marrow stimulation, adequate hydration, or possible blood
transfusions. Creatinine production also decreases as the circulating level of creatinine increases; several mechanisms for this have been proposed, including (1) feedback inhibition of production of creatine, (2) reconversion of creatinine to creatine, and (3) co~wersion to other metabolites. Secretion of antidiuretic hormone also contributes to the
retention of water by the kidneys. where K = cJAc. The value of the constant K is obtained through measurement of the absorbance (Ac) of a calibrator of known concentration (cc). Luciferase and aequorin are two examples of these biological catalysts. T o improve circulation of the blood, the finger (or the heel in the case of heelsticks) may be
warmed by application of a warm, wet washcloth or a specialized device such as a heel warmer for 3 minutes before applying the lancet. Studies have suggested that the size of the beryllium particles affects not only the site of deposition but also the amount deposited. The precautions cited for large refillable gas cylinders also apply to small cylinders
that are not refillable. These include competitive and noncompetitive reaction formats and different processing schemes to perform assays. expectation) of the test results and an accepted reference Random Error: error that arises from unpredictable variations of influence quantities. In: Price CP, Chrisrcnson RH, eds. Scott, Ph.D., Vicky A. Therefore,
if a suspected attack is Porphyrins and Disorders of Porphyrin Metabolism entering remission, or clinical suspicion of acute porphyria persists, analysis of fecal and plasma porphyrins, with measurement of ALA if these are normal, is advisable even if PBG excretion is normal. Washington, DC: AACC Press, 2000; 194pp. For example, ultraviolet (UV)
radiation at 200 nm possesses greater energy than infrared (IR) radiation at 750 nm. Numerous studies have suggested an association between elevated concentrations of circulating Hcy and various vascular and cardiovascular disorders: In addition, tHcy concentrations also are related to (1) birth defects, (2) pregnancy complications, (3) psychiatric
disorders, and (4) mental impairment in the elderly. This protein, a normal component of fetal blood, falls to adult concentrations by 1 year of age. The plasma concentrations of lipoproteins are reduced, and serum cholesterol and triglycerides may be only 50% of the concentrations in healthy individuals. Elevated AFP concentrations after surgery
may indicate incomplete removal of the tumor or the presence of metastasis. Diagnostic computer messages to the user describing the site and type of problem enable quick identification of problems and prompt correction. Sodium, potassium,ammonium, and lithium oxalates inhibit blood coagulation by forming rather insoluble complexes with
calcium ions. In noncompetitive assays, either polyclonal or monoclonal, antibodies are used as capture and labeled antibodies. It is also recommended that the committee report to the medical director. Principles of lmmunochemical Techniques, 155 4. An EHR might include hospital data, ambulatory care data, and even patient-entered data. If he is
D-positive, then his Rh phenotypic zj~gosiryis estimated (genotyping will most likely be used in the future). Several forms exist with a freof hype~phenylalaninemia/phen~lketonuria quency of 1:10,000 to 1:20,000 live births. growth factor (TGF)-a. Dufoui DR. In practice the dipsticks, which test for a variety of urinary substances, are read by
photometric devices (e.g., Clinitek, Siemens Diagnostics, Tarrytown, NY), which also print the results. For example, these designs may include a centrifuge and aliquotcr, interfaced ART II 184 Analytical Techniques and Instrumentation 7 4=W Chemistry line Hematolow I;] processor I Nonautomated orocedures Figure 11-6 Direct sampling from a
conveyor track in a loop configuration eliminates the need far separate equipment to sort specimens, but may limit the rate of specimen movement on the track to the sampling speed of the slowest workstation. Carbohydrate Tumor Marker: Antigens containing a major carbohydrate component usually found on the surface of cells or secreted by cells
(e.g., mucins or blood group antigens). Patients with hereditary tyrosinemia suffer neurological crises very similar to attacks of acute porphyria. We have also benefited from and enjoyed working with the Elsevier staff, especially Loren Wilson, Executive Editor; Ellen Wurm, Senior Developmental Editor; and Rachel E. Unstable angina: Angina that is
increasing in severity, duration, or frequency. A clean, early morning, fasting specimen is usually the most concentrated specimen and thus is preferred for microscopic examinations and for the detection of abnormal amounts of constituents, such as proteins, or of unusual compounds, such as chorionic gonadotropin. Chronic exposure to cadmium
causes accumulated renal damage.'' Cadmium toxicity is expressed via formation of protein-cadmium adducts that change the conformational structure of the protein, causing it to denature. Drop-by-drop collection should be avoided because it increases hemolysis. Figure 10-7 Crossed immunoelectrophoresis (CRIE) pattern obtained with two
different concentrations of trypsin added to normal scrun. These markers correlate with tumor volume and the prognosis of disease. The sample is extracted with methanol containing deuterated internal standards. Some problems exist with this conventional approach.'' First, the distribution of blank values is often asymmetrical, making the
application of parametric statistics inappropriate (Figure 13-8, A). Durst and Ole Siggard-Andersen,on which portions of this chapter are hased. They also inhibit adrenocorticotropin secretion, possess pronounced antiinflammatoty activity, and play a role in a variety of homeostatic processes. + Comparison of Two Field Methods In the comparison of
two field methods, the paired differences become (x2,- xlj)= (Mean-Bias2- Mean-Biasl) (Random-Bias2,- Random-Biasl,) + ( ~ 2-E&) ; + The expression again consists of a constant term, the difference between the two mean biases, and two random terms. The conclusion that the testing was valuable would thus be wrong. Type I water should be used
in test methods requiring minimal inte~ferenceand maximal precision and accuracy. The previously discussed techniques use a direct examination of the immunoprecipitation of the protein(s) in the gel. This use of a larger volume is advantageous because it adequately covers the surface of a large electrode and minimizes the concentration of protein
at the electrode surface. The inability of the blood to clot is seen when a lethal dose of Sb is received. Pain may resolve within a few days, but in severe cases a predominant motor neuropathy develops that may progress to flaccid quadriparesis. Cholesterol, the first SRM developed by the N E T , was issued in 1967. In the sporadic form, both
mutations occur somatically in the same developing retinoblast, a relatively rare event. In this type of assay, one of the reaction components is attached to the surface of a solid phase, such as that of a microtiter well. Procedures for the handling and transport af domestic diagnostic specimens and etiologic agents: Approved Standard H5-A3.
Instrumental requirements and limitations 11. The solid nonsublimable material remains behind in a dried state. Voltammetry carried out in the presence of convection (either by stirring the solution, rotating the electrode, flowing solution by electrode, etc.) is called steady-state voltammetry. Analytical sensitivity is the ability of an analytical method
to assess small variations of the concentration of analyte. Audit: The examination of a process to check its accuracy, which in this case could be the use of point-of-care testing to ensure that the covrect result is being produced and/or that the expected patient outcome is being delivered. A comma 5. These safety items should be used in areas where
they are appropriate. Time-Resolved Fluorometers Figure 4-14 Two right-angle fluorescence sample cuvet positions A is the standard 90" configuration. True Value and Target Value Taking into account that an analytical method measures analyte concentrations with some uncertainty, one has to distinguish between the measured value (xi) and the
target value (XTaryeti) of a sample subjected to analysis by a given method. Knight GI. Exposure Control Plan OSHA regulations require that each laboratory develop, implement, and adhere to a plan that ensures the protection of laboratory workers against potential exposure to bloodborne pathogen^^,^ and to ensure that the medical wastes
produced by the laboratoty are managed and handled in a safe and effective manner.i,QSHA regulations also place responsibility on employers to implement new developments in exposure control technology; to solicit the input of employees directly involved in patient care in the identification, evaluation, and selection of these work practice controls;
and in certain instances to maintain a log for employee percutaneous injuries from sharp devices, such as syringe needlesL4Organizationally the plan should include sections on (1) purpose, (2) scope, (3) applicable references, (4) applicable definitions, (5) definition of responsibilities, and (6) detailed procedural steps. In our opinion, the word "limit"
is a poor choice for " L o D that is defined above. These CEDIA CH 167 techniques are based on the fact that the fluorescent emissions from lanthanide chelates (for example, europium, terbium, and samarium) have long lives (>I w), compared with the typical background fluorescence encountered in biological specimens. Thus the resulting
fluorescence is much lower than expected for the concentration of the label. State the principle of fiuorometry and the factors that interfere with fluorescence measurements. An optical source 2. " . Even with care in sample handling, blood often is exposed to air simply from the air in the needle and syringe hub dead space. Curves I and 2 represent
intensity diagrams from vertically and horizontally polarized light components that are considered to be comprising nonpolarized light. cult to distinguish hemolysis severe enough to cause hyperbilimbinemia because the patient with hemolysis will have anemia and may have other disease manifestations. Thus RB is a tumor-suppressor gene, as it
Tumor Markers suppresses DNA synthesis. admium Cadmium (Cd) is a byproduct of zinc and lead smelting. T h e general population is exposed to beryllium through food and drinking water, although the concentrations are low and of no clinical consequence. When blood begins to flow into the tube, the tourniquet should be released without moving
the needle. Hepatitis, Autoimmune: An unresolving hepatitis, usually with hypergammaglobulinemia and serum autoantibodies. he introduction of new or revised methods is common in the clinical laboratory (Figure 13-1). This leads either to the buildup of the parent amino acid or its byproducts or of the catabolic products depending on the location
of the enzyme block. Consequently, modem methods require pretreatment of plasma or serum specimens with a reducing agent, such as (1) dithioerythritol, (2) dithiothreitol, (3) mercaptoethanol, (4) tributyl phosphine, or (5) tris(2-carboxyl-ethyl) phosphine, which convert all Hcy species into the reduced form, HcyH. Its collection must be timed in
relation to the ingestion of glucose. Likewise, withdrawal develops more slowly and is generally less intense but more prolonged than morphine withdrawal. Outcomes: Results related to the quality or quantity of life of patients; examples include mortality, functional status, quality of life, wellbeing. 552t-553t. The study of apo E variants has assumed
greater importance in the last few years because of the association between the apo E4 allele and Alzheimer disease and dementia, but how apo E4 is related to these disorders is unknown. Explain the need for outcomes studies in medical practice. This is likely to be a comparative exercise between the various point-of-care systems under
consideration. Elevations were found in fewer than 20% of patients with stage I disease, 50% to 80% with stage I1 disease, and 90% to 100% with stage 111 disease. l6 1 The number of participants satisfying the criteria for inclusion that did or did not undergo the index tests and/or the reference standard; describe whv . However, because of low
sensitivity and numerous interfering substances, the test was only used to assess infants of families that had a history of the disorder. Sr. Lwis: CV Mosby Co, 1980: 149.92. This approach is likely to identify unnecessary use of tests, misunderstandings about the use of tests, and instances of use of the wrong test. Stationary Phase: The stationary
phase is one of the two phases forming a chromatographic system. See Parathyroid hormone parathyroid hormone-related protein, 454t, 711, 727-728 vitamin D. Chromaffin System: Cells of the body that stain with chromium.salts. These compensatory changes vary between tissue, being most prominent in the liver and undetectable in most other
organs, and between individuals. The reference interval for SO, from healthy adults is 94% to 98%. The technique of obtaining synovial fluid for examination is called arthrocentesis. Figure 13-3 Population frequency distribution of y-glutamyltransferase(GGT) values. O n a typical instrument, the instrument operator follows a manufacturerrecornmended sequence of calibration, quality control, and daily maintenance activities, and uses the instrument's front-panel functions to introduce specimens for analysis. The relationship of these biochemical changes to the neuronal dysfunction that underlies all the clinical features of the acute attack is uncertain. bilirubin is rapidly cleared, and
biliprotein may become the only form present; urine bilimbin is typically absent in such circumstances. Diagnostic Tests for Hepatitis B HBsAg is produced in excess by the virus, and is used as a laboratory test to detect current HBV infection. The width of the bars and spaces, as well as the number of each, are determined by a specification for that
symbology. WI-10. Higher velocity is a strong indicator of fetal anemia. For example, the functional expression of the complex, integrated organelle structure includes the metabolism of drugs (activation and detoxification) and the disposal of exogenous and endogenous substances, such as ammonia. Alternative designs have been described to address
the question of test use in a RCT? In CML patients after bone marrow transplantation, positive RT-PCR results at 6 to 12 months were associated with a twenty-sixfold elevated risk of relapse, and a positive result at 3 months was not predictive of risk. The criteria for introducing a screening test have been established for many years; importantly one
of the key criteria is that there must be valid treatment available. New York: Stockton Press, 1997. Quality assurance a. Sodium, potassium, lithium, and cesium ions, when excited, emit spectra with sharp, bright lines at 589, 768, 671, and 852 nm, respectively. Sawyer, Ph.D., M.T.(A.S.C.P.), C.L.S.(N.C.A.), C.L.Sp(M.B.) Basic Principles, 825
Screening Recommendations, 826 Inborn Errors of Metabolism, 826 Newborn Screening Methods, 832 Interpretation of Results, 833 45. The Coulter principle is based on changes in electrical impedance produced by nonconductive particles suspended in an electrolyte as they pass through a small aperture between electrodes. Microchip
Electrophoresis: A type of electrophoresis where separation is conducted in channels on a microchip. In more sophisticated centrifuges, refrigeration coils around the chamber make it possible to maintain a preset The temperature of a refrigerated temperature within f 1 "C. An atom or molecule that fluoresces is termed a fluorophore. Wayne, PA:
National Clinical and Laboratory Standards Institute, 2003. It is one of the major proteins in the fetal circulation, but its maximum concentration is about 10% that of albumin. Single-Channel Analysis: A type of analysis in which each specimen is subjected to a single process so that only results for a single analyte are produced; also known as singktest analysis. Price -- Carbohydrates / David B. Therefore BH4 deficiency affects the synthesis of several neurotransmitters (dopamine and serotonin). Developments in improved design of pipetting systems include robotic automation, the capability to provide electronic and personal computer (PC) control of pipetting devices, and careful attention to
advanced ergonomic design features. In a second approach, some automated processing conveyor systems sort specimens into groups according to their destination in the laboratory, such as for hematology or chemistry tests. Doumas, Ph.D. Hemoglobin, 510 Iron, 516 Bilirubin, 520 xix 29. If their rotational relaxation (Brownian movement) is slower
than their fluorescence decay time, as is the case for large fluorescent-labeled molecules, the emitted fluorescence light will be polarized. potassium, and chioride in the body and list the healthy reference interval for each. Increased mechanical fragility of the skin, with trivial trauma leading to erosions, and subepidermal bullae, are present in
virtually all patients. Alternatively, a patient is classified as a falsenegative if an event compatible with appendicitis is observed during follow-up after a negative test result. Limitations of Fluorescence Measurements Factors that influence fluorescence measurements include (1) concentration effects (e.g., inner filter effect and concentration
quenching), (2) background effects (due to Rayleigh and Rainan scattering), (3) solvent effects (e.g., interfering nonspecific fluorescence and quenching from the solvent), (4) sample effects (e.g., light scattering, interfering fluorescence, and sample adsorption), (5) temperature effects, and (6) photodecomposition (bleaching) of the sample. The
sampling mechanism determines the exact volume of sample removed from the specimen. Measuring Interval: Closed interval of possible values allowed bv a measurement orocedure and delimited bv the lower limit of determination and the higher limit of determination. Disposal may be accomplished by adding the acid dropwise (using a splatter
shield) to at least 100 volumes of cold water and pouring the diluted acid down the drain with large amounts of additional cold water. Electrical Hazards Electrical wires or connections are potential shock or fire hazards. The light scattering of proteins and other macromolecules in the sample matrix has been known to cause unwanted background
fluorescence. Xenobiotic Metabolism and Excretion Xenobiotics are foreign substances that are cleared and metabolized by the liver and some have been used as tests of liver function. Cobalt exposure alone may not lead to toxicity and should be considered within the context of exposure to multiple metals. Molality is properly expressed as mollkg. In
addition, up to 70% of breast cancers also have deleted p53. Chelation of Metals The arrangement of four nitrogen atoms in the center of the porphyrin ring enables porphyrins to chelate various metal ions. They are thought to be more reliable than the measurement of the concentration of albumin because fewer conditions (other than warfarin
administration) affect PT than affect albumin. In contrast, hepatocyte activities of LD are much lower (relative to plasma) than those of the other two enzymes, and plasma activities of LD are several times higher than those of AST and ALT. Critical Issues Associated With Sweat Stiniulation and Collection. Consequently, analytical data often were not
captured in a patient's medical record or had to be entered Currently, one of the most important benefits of connectivity is that it facilitates the transfer and capture of patient POCT and quality-related data into permanent medical records. Low arterial PO2 (hypoxemia) results in tissue hypoxia (0,starvation). the ;nits for a are the reciprocal of those
for b and c. A syringe should be either the tuberculin type or a 3-mL capacity syringe, except when a large volume of blood is required for analysis. Helicobacter pylori: A bacterium found in the mucous layer of the stomach. Sex Until puberty, there are few differences in laboratory data between young female and male humans. For example, assays for
chorionic gonadotropin (CG) and alpha fetoprotein (AFP) are particularly prone to this problem. Selection a n d Analytical Evaluation of Methods-With Statistical Techniques 205 Figure 13-5 The t probability distribution for v = 1, 10, and a. A n additional disadvantage of monoclonal antibodies is that they are not easily uscd i n immunoassays that
require the precipitation of the antigen-antibody complex. Probability statements about a variable x that follows an N(p, a 2) distribution are usually made by considering the variable z: which is called the standard gawsian variable. T h e functional control model, which is depicted in Figure 11-9, supports analytical instruments that may be physically
attached to the automation system and analyzers that may not be attached, but are still interfaced to the LIS. pH is generally only 0.02 to 0.05 pH units lower in a venous sample. Radial lmmunodiffusion and lectroimmunoassay RID and electroimmunoassay are commonly used for quantitative immunochemical measurements. The actual number of
molecules in the excited state under typical reaction conditions and excited with a typical 150-W light source is very small and is estimated to be about 10-'3 mole per mole of fluorophore. Follicle Stimulating Hormone (FSH): A glycopeptide secreted by the anterior pituitary gland. Tumor markers in breast cancer-European Group on Tumor Markers
recommendations. In spite of severe malnutrition, glucose concentration is maintained close to that in healthy individuals. Establishing drugs as the cause of chronic hepatitis is often difficult as temporal relationships to drug ingestion are not as definitive as with acute hepatitis. Finally, circulating antibodies to mutant p53 proteins have been found in
sera from patients with breast and lung cancer and B-cell lymphomas. Profiles or groups of tests are defined for a specimen at the time the tests to be performed are entered into the analyzer (1) via a keyboard (in most systems), (2) by instruction from a laboratory information system in conjunction with bar coding on the specimen tube, or (3) by
operator selection of appropriate reagent packs. genase pathway. The two vinyl groups of prot~porph~rin are reduced to ethyl groups, hydrated to hydroxyethyl groups, or removed, giving rise to a variety of secondary poiphyrins. Boyd JC, Decks JJ. Propoxyphene is rapidly absorbed and undergoes extensive hepatic first-pass metabolism to
norpropoxyphene (Figure 3130). istics, confirmation analysis by GC-MS is directed at the determination of norpropoxyphene after its conversion to norpropoxyphene amide (see Figure 31-30). State the principles of autoradiography and scintillation counting. the test beine used (BNP or N-terminal pro-BNP), (3) the reference standaUrdfor the
diagnosis (ejecA protocol should include: tion fraction as measured by echo) or for the clinical outcome A title (rate of subsequent readmission), and (4) an outcome (ability Background information to detect the presence of heart failure or ability to treat heart * Composition of the review group failure). Hemochromatosis should be considered in those
families shown to have a C282Y homozygous member (see Chapter 28). In men, the serum phosphate decreases greatly after age 20 years; in women, rhe phosphate also decreases until menopause, when a sharp increase takes place. Consequently, process control software is needed to coordinate the overall activities of the laboratory. In mammals,
the maintenance of osmotic pressure and water distribution in the various body fluid compartments is primarily a function of the four major electrolytes: sodium (Nat), potassium (K+), chloride (Cl-), and bicarbonate (HCOj). The lipoprotein (a) concentration in blacks may be twice as high as in whites. London: Oxford University Press, 2000:l-368.
Gloves must be disposable, nonsterile latex, or of other material to provide adequate barrier protection. 6th ed., ©2008. As a fetus grows, the amniotic fluid changes in several ways (Table 43-1). T h e amount of phosphate reabsorption is controlled in part by plasma calcium concentration and i n part by the effect of parathyroid hormone on the
tubular cells. BH4 is a cofactor not only of phenylalanine hydroxylase, but also of tyrosine hydroxylase, tryptophan hydroxylase, and nitric oxide synthase. Biotransformation: The series of chemical alterations of a compound (for example, a drug) that occur within the body, as by enzymatic activity. A n interface between the central control module and
the robot controller (or combining these functions on a single computer) allows the activities of the robotic cluster to be fully coordinated. Myoglobin: A heme-containing protein found in red skeletal muscle. Accumulation of porphyrin in bone is visible as erythrodontia; brownish-red teeth that fluoresce red in ultraviolet A (UVA) light. Biolaeical
variabilitv of 26 clinical chemistrv analvtes in elderlv, oeoole. No peaks exceeding the analytical noise of the system should be found. Predicting respiratory disrress syndrome using gestational age and fetal lung maturity by fluorescent polarization. These errors occur more frequently in institutions performing relatively few tests. Ambient
Temperature Ambient temperature affects the composition of body fluids. .The adult liver weighs approximately 1.2 to 1.5 kg. Although there is usually an increase in the blood volume with fever, the serum concentrations of creatinine and uric acid are usually increased. Mobile Phase: In chromatography, a gas or liquid that percolates through or
along the stationary bed in a definite direction. The ratioereferencing spectrofluorometer is operated at either fixed excitation and emission wavelength settings for concentration measurements or used to measure the excitation or emission spectrum of a given compound. The flow diagram (Figure 1-3) can communicate vital information about the
design of a study-including the method of recruitment and the order of test execution-and about the flow of participants. Babies bom to hepatitis Gpositive mothers usually have the passively transmitted antibody for several months, but transmission of active hepatitis is unusual. At physiological pH, the solubility of a given porphyrin is determined by
the number of substituent carboxyl groups. Renin Renin is produced within juxtaglomerular cells after processing and cleavage of prorenin, which is produced in the liver. New York: Elsevier Science, 1996. A recommended tool is the use of subgroups to focus on specific questions, with a steering committee responsible for coordination and the
production of the final guideline. Professor of Pathology and Laboratory Medicine, Director of General Chemistrv Department of Pathology & Laboratory Medicine University of Pennsylvania Medical Center Philadelphia, Pennsylvania Optical Techniques; Princi~lesof Immunochemical Techniques Noriko Kusukawa, Ph.D. Adjunct Associate Professor of
Pathology University of Utah School of Medicine, Assistant Vice President ARUP Laboratories Salt Lake City, Utah Nucleic Acids Edmund J. For this reason, samples for molecular diagnostics are often collected into ACD anticoagulant so as to preserve both the form and function of the cellular components. After puberty the characteristic changes in
the concentrations of the sex hormones, including prolactin, become apparent. Russell Waroick, MS., M.B.A. Chief Scientific Officer, Sr. Vice President for Laboratory Operations Berkeley HeartLab, Inc. An alternative is to partition the total analytical measurement range into segments (e.g., three parts), and consider mean bias, random bias, and
analytical error separately for these segments. It should be appreciated that a source of error in all curvefitting methods is the uncertainty of the shape of the curve between successive calibrators and the imprecision in the measurement of each calibrator. Commonly the number 20 is given as a reasonable number of observations (e.g., suggested in
the CLSI guideline on the topic). Phenomenal amounts of estrogens are produced at term. T h e IUPAC has proposed a degree of 99.98% purity for primary reference materials. New York: McGrawHill, 2001 :489-502. A linear relationship between the target values is assumed. However, the initial binding of the antibody and antigen has been used
with antigens and antibodies that have labels to develop many sensitive and specific immunochemical assays. It was the first EIA desiped and developed through the use of genetic engineering techniques.' With this technique, inactive fragments (the enzyme donor and acceptor) of P-galactosidase are prepared by manipulation of the Z gene of the lac
operon of Escherichia coli. This diffusion layer is termed the Nemst layer and has a finite thickness (6) after a relatively short time period (see Figure 5-6) when the solution is moving (convection). Localization and visualization of receptor material of tumor-suppressor genes. In contrast, pregnancy creates a relative deficiency of iron and fersitin.
These can then be summarized in plots that provide an indication of the variation among studies. This type of antibody causes positive or negative interferences in two-site antibodybased sandwich assays that use mouse monoclonal capture antibody reagents. Consequently the plasma protein concentration increases. T h e use of ultraviolet radiation
at the biocidal wavelength of 254 nanometers eliminates many bacteria and cleaves many ionizing organics that are then removed by deionization. Heparin is a mucoitin polysulfuric acid and is available as sodium, potassium, lithium, and ammonium salts, all of which adequately 48 PART I Laboratory Principles prevent coagulation. Surfactant is
necessary because the surface tension is an inverse function of the radius of the airway. Exposure to lead from any of these sources by ingestion, inhalation, or dermal contact has been observed to cause significant toxicity. Hypervitaminosis: An unhealthy condition resulting from excess of a vitamin. Glycogen: A polysaccharide having a formula of
(C6Hlo05)nused by muscle and liver for carbohydrate storage. Fed Reg 2001;66:5318-25. The following steps help to minimize photodecomposition effects: 1. Electrolytes: Charged low molecular mass molecules present in plasma and cytosol, usually ions of sodium, potassium, calcium, magnesium, chloride, bicarbonate, phosphate, sulfate, and
lactate. Design an experiment that compares a reference test to an index test and assess the results for diagnostic studies. To quote educator and author Edith Hamilton, "To be able to be caught up into the world of thought-that is educated." Best of luck in this endeavor! Barbara G. Sample Matrix Effects A serum or urine sample contains many
compounds that fluoresce. Uncontrollable variables are those associated with the physiology of the particular patient (age, sex, underlying disease, etc.). Label: Any substance with a measurable property attached to an antigen, antibody, or binding substance (such as 898 Glossary avidin, biotin, or protein A ) that can be associated with an analyte to
render it easier to observe. Measurement of 1,25(OH)2Dis useful in detecting inadequate or excessive hormone production in the evaluation of (1) hypercalcemia, (2) hypercalciuria, (3) hypocalcemia, and (4) bone and mineral disorders (Box 38-10). Washington, DC: AACC Press, 2006;1:187. it is probably the most common chromosome defect at the
time of conception. a s k Concepts Energy is transmitted via electromagnetic waves that are characterized by their frequency and wavelength. This can be carried out by a runs test (see I I \ \ cv Figure 13-7 Relations between a n a l p concentration and SD/ CV. It may then be more useful to evaluate the relatiue differences(x2: - xli)/[(x2, xli)/2]-and
accordingly express mean and random bias and analytical error as proportions. In the early studies, Apo E phenotypes were assessed after IEF by immunoblotting with specific antibodies to apo E. The workers at greatest danger are those in underground facilities and metal production. New York: McGraw-Hill, 2001:2705-16. SNPs may be benign or
cause disease. San Diego: Academic Press, 1995. Several different types of solid support are used, including the inner surface of plastic tubes or wells of microtiter plates and the outer surface of insoluble materials, such as cellulose or magnetic latex beads or particles. Harper PS. Philadelphia: WB Saunders, 1999:113-32. Philadelphia: Saunders,
2003:709-70. Profcssionai practice in clinical chemistry a review. Stimulation. A n example of a clinical application of CRIE is shown in Figure 10-7. Alternatively the specimen container may be wrapped in aluminum foil. Chronic alcohol ingestion affects the activity of many serum enzymes. Crowther MA. The ubiquitous isoform, ALASI, is encoded by
a gene on chromosome 3p21 and expressed in all tissue. Preservatives have different roles, but are usually added to reduce bacterial action or chemical decomposition or to solubilize constituents that might otherwise precipitate out of solution. ~- - Electrolytes and Blood Gases BOX 24-1 CH 441 Conversion Factors. 573-574. CG, which peaks at the
end of the first trimester, is an exception. The performance of both types of assays has been improved significantly through increases in the reaction rate by the addition of water-soluble linear polymers. Should ammonia values in healthy subjects be much higher than expected, consideration should be given to the existence and correction of sources
of preanalytical error. Xenobiotics: Chemical substances that are foreign to the biological system. Fluorescence polarization irnmunoassay. The serum cholesterol is frequently increased, and bilirubin concentration may also exceed the upper limit of normal. This electrolyte exclusion effect becomes problematic when pathophysiological conditions are
present that alter the plasma water Electrolytes and Blood Gases volume, such as hyperlipidemia or hype~proteinemia.In these settings, falsely low electrolyte values are obtained whenever samples are diluted before analysis, as in flame photometry or indirect ISEL (Figure 24-1). Usually the information necessary to classify There are several areas
of occupational risk for development of musculoskeletal disorders in the clinical laboratory. 140, 150 Fixed-wavelength - UV photometers, 124-125 FK506. In 1991 OSHA mandated that all clinical laboratories in the United States must have a CHP and an exposure control plan. In practice the reference cell is inserted and the instrument adjusted to an
arbitrary scale reading of 100 (corresponding to 100% transmittance), after which the percent transmittance reading is made on the sample. Gamma Ray: High-energy photon emitted as a result of radioactive decay. aintenance of water homeostasis is paramount to life for all organisms. Examples o f Labeled lmmunoassays Specific cxamples of
different types of labeled immunoassay are discussed in the following section. Storage of organic solvents is regulated by rules set down by OSHA. (Direct Bilirubin): The fraction of bilirubin that reacts with the diazo reagent in the absence of alcohol. Proficiency Testing (PT): The process whereby simulated patlent specimens made from a common
pool are analyzed by laboratories, the results of this procedure being evaluated to determine the "quality" of the laboratories' performance. Conversely, with a surplus of O2 in blood traversing the kidneys, as in some forms of polycythemia, the release of erythropoietin into blood is diminished. Rai and Daniel W. ALP is found in a number of tissues, but
in normal individuals primarily reflects bone and liver sources. Such calculated estimates have been found to vary as much as 6% from measured values. These may include formal presentation to groups or on a one-to-one basis, self-directed learning using agreed documentation, or computer-aided 19 PART II Analytical Techniques and
Instrumentation The Main Elements of a Point-of-Care Testing Training Program learning. Traditionally, the determination of apo E isoforms has been assessed by isoelectric focusing (IEF) techniques thar permit identification of charge variations of the different isoforms. With these devices, a critical operator factor is the need to cover the whole pad
with the sample. Stacey Klutts, M.D., Ph.D. Electrolytes, 432 Plasma and Urine Osmolality, 438 Blood Gases and pH, 440 25. measured value of PSodiffers from the standard value of Psoby some amount determined by the extent to which (1) pH differs from 7.40, (2) P C 0 2differs from 40 mm Hg, (3) T differs from 3 7 T , and (4) the concentration of
2,3-DPG differs from 5.0 mmol/L. A record is established that remains incomplete until a result (or set of results) is entered into the computer against the accession number. From the physiological point of view, PL has many biological activities, including (1) lactogenic, (2) metabolic, (3) somatotropic, (4) luteotropic, (5) erythropoietic, and (6)
aldosterone-stimulating effects. With established analytes, a common scenario is the replacement of an older, labor-intensive method with a new, automated assay that is more economical in daily use. As indicated, each molecule contains a series of closelyspaced energy levels. The second question might appear to be the same, but it is not and will
undoubtedly have to take into account other issues, namely the logistical issues associated with sample transport or the level of communication support provided by the laboratories. Creatine is synthesized in the (1)kidneys, (2) liver, and (3) pancreas by two enzymatically mediated reactions. ~ ~~ OL . The diagnosis is established by examination of
the ascitic fluid; >250 neutrophils per microliter, or >500 in the absence of a positive blood culture, is considered diagnostic. Such a sorter typically sorts into 30 to 100 different sort groups in racks or carriers. Systematic reviews in laboratory medicine: potentials, principles and pitfalls. Coulometry is used in clinical applications for the
determination of chloride in serum or plasma and as the mode of transduction in certain types of biosensors. Low-birth-weight babies are common, especially for women who develop malnutrition. When a blood pressure cuff is used as a tourniquet, it is usually inflated to approximately 60 mm Hg (8.0 kPa). Usually a subgroup of observations is taken
from the population as a basis to form conclusions about the population characteristics. The various modes of transport of specimens influence the shipping time and cost and each laboratoty will need to make its own assessment as to adequate service. j the ultraviolet, infrared, and visible 2. Biosafety level 2 procedures should be used whenever
appropriate. Cholangitis, Sclerosing: A chronic, nonbacterial inflammatory narrowing of the bile ducts, often associated with ulcerative colitis. Thus cholestasis during pregnancy may reflect the presence of (1) drug-induced hepatotoxicity, (2) primary biliary cirrhosis, (3) Dubin-Johnson syndrome, or (4) cholelithiasis (see Chapter 36). Removal of
aliquots is not permissible even when the volume removed is Collection of Urine from Children To collect an untimed urine specimen from a child, the penis and scrota1or perineal area is first cleaned and dried, to remove any natural or applied skin oils. Comfrey has been associated with one death from liver failure. State how economic evaluations
are perceived by differentgroups including patients, laboratory practitioners, clinicians, insurance companies, and society. T h e three classes of fires and the type of fire extinguisher to be used for each are listed in Table 2-9. In discrete systems with disposable reaction vessels and measuring cuvets, carryover is caused by the pipetting system. When
6 kU/L is used as a decision limit, the following percentages of elevation are observed: healthy subjects, 3.5%; benign gastrointestinal diseases, 6.7%; gastrointestinalcarcinoma, 40%;lung cancer, 36%; and ovarian cancer, 24%. The risks are particularly great when hand transcription is invoked for accessioning, labeling and relabeling, and creation of
load lists. Developmental retardation, seizures, alterations in sensorium, or behavioral disturbances occur in more than half the disorders. As the rollers navel over the tubing, the trapped fluid is pushed forward and, as the leading roller lifts from the tubing, is added to the fluid beyond it. Obieiu CV, Diamandis EP. The creatinine deaminase system
described above has also been used and adapted for use as a point-of-care testing device (see Figure 21-1, D). An average figure for the United States is 1 open neural tube defect per 1000 pregnancies (about 1 in 2000 for each individual defect). The gut is the largest endocrine organ in the bodv and also a majo; target for &any hormones,;eleased
localiy and from holecystokinin other sites. So is the ground level singlet state; S, is the first excited singlet state; A is the absorption process; TI is the first excited triplet state; and RVD is the mdiationless vibrational deactivation. Most maternal deaths are caused by central nervous system complications, but the liver may also be the target of injury.
Some instruments are designed to measure Nai and Kiin whole blood, particularly point+of-care testing devices and newer blood gas analyzers. Enzymatic confirmation of phenylalanine hydroxylase deficiency is not usually performed (the enzyme is expressed only in the liver), but mutational analysis of the gene is increasingly used because there is a

correlation between severity of the mutation and phenylalanine tolerance. The denominator of reference must be specified. An initiative on Standards for Reporting of Diagnostic Accuracy (STARD) was begun in 1999 and aimed to improve the quality of reporting of diagnostic accuracy studies. - , Clinical question Diagnostic test result I I . T h e
reader is referred to the CLSI standard AUT003-A, which is described in the following section and in particular to the Functional Control Model (Section 4.2), which describes the relationships between the LIS, LAS, and various devices.' In this model, and throughout the series of CLSI automation standards, the term LAS represents the computer
system that One objective in developing an integrated laboratory is to link laboratory instruments and devices into an automated system to maximize the number of functions automated. One advantage of such a calculated value is that it essentially reflects the activity of HCOi in the water phase of plasma. Toxidrome: A syndrome caused by a
dangerous level of toxins in the body. A t this stage, the product of conception is referred to as an embryo. In: Burtis 3. It is also possible to operate an external quality assurance scheme within a hospital or organizational setting; such a scheme would typically be run by qualified laboratory personnel. Galvanic Electrochemical Cell: A type of
electrochemical cell that operates spontaneously and produces a potential difference (electromotive force) by the conversion of chemical into electrical energy. (From Clatk ML. Smoking may also contribute to the respiratory problems. After specimens are processed, automated specimen conveyor devices transport the sorted specimens to the
appropriate workstations in the laboratory, where they are analyzed without human intervention. The larger the gauge, the smaller the bore. Two types of questions can be an outcome. Arsenic exists in a number of toxic and nontoxic forms 3 (Figure 32-3). This will gain the benefit from bulk purchasing and ensure that individual systems are not
supplied unknowingly with different batches of consumables. False Rejections: A performance characteristic of a QC procedure that describes how often an analytical run is rejected when no errors occur, except for the inherent imprecision of the method. The usual choice for an adult with normal veins is gauge 20; if veins tend to collapse easily, a
size 21 is preferred. The newborn screening program requires the availability of expedient diagnosis and treatment of the disease and effective communication of results. This change in binding of the fluorophore-labeled analyte causes a change in fluorescence polarization that is inversely proportional to the amount of analyte contained in a given
sample. dNTPs: Deoxyribonucleotide triphosphates (usually dATP, dCTP, dGTP, and dTTP), the building blocks of DNA. T h e second principal type of pipette is the gradwted or measuring pipette (Figure 2-1, C ) .This is a piece of glass tubing that is drawn out to a tip and graduated uniformly along its length. ION ~ ~ ~ ~..~.~ .... I I Establish ne,ed
evaluation Figure 13-1 development A flow diagram that illustrates the process of introducing a new ~ncthodinto routine use. If a collection is to be made over several hours, urine should be passed into a separate container at each voiding and then emptied into a larger container for the complete specimen. Concentration of the analyte is calculated
from a calibration curve prepared by analysis of calibrators that contain known quantities of analyte. Pilocarpine Iontophoresis: The process of using electricity to force the drug pilocarpine into the skin for the purpose of inducing sweating at the site. Women who acquire hepatitis B late in pregnancy or who are chronic carriers are likely to transmit
the disease to their babies. A positive result is followed by a second IRT test, sweat chloride test, or both. Oxygen Saturation: The fraction (percentage) of the functional hemoglobin that is saturated with oxygen, abbreviated SO2. Lancet 1999;353:571-80. Placental Hormones The placenta produces several protein and steroid hormones (Figure 43-1).
Increased indirect bilirubin indicates either overproduction of bilirubin, usually caused by hemolysis, or decreased metabolism by the liver (primarily because of congenital defects involving uridine 5'-phosphate [UDPI-glucuronyl transferase). The sured in tissue by immunocytochemical and fluorescence inproteins coded for by the ras genes are
located at the inner face situ hybridization (FISH) assays. Scott, Ph.D. Professor Washington University School of Medicine, Co-Medical Director, Clinical Chemistry Barnes-lewish Hospital St. ~ o u l s ,iss sour; Electrolytes and Blood Gases; Physiolo~and Disorders of Water, Electrolyte, and Acid-Base Metabolism William L. This differentiation is
important because surgical intervention for malignant ovarian masses is far more extensive than that for the benign masses. In the healthy population, the upper limit of CEA is about 3 pg/L for nonsmokers and 5 pgiL for smokers. However, partial pressures of each of the gases present in these spaces must add up to the value of P(Amb), which will
vary with altitude and barometric pressure. Acids must be diluted by slowly adding them to water while mixing; water should never be added to concentrated acid. In addition to background interferences, dilute solutions of mol/L some fluorophores in the concentration range of and below will absorb to the walls of glass cuvets and other reaction
vessels. If the station is not located directly in the central laboratory (centralized testing; core laboratory), additional staff may be necessary to unload the carts and kansport the specimens to their final destination, and the electric track system may not achieve its desired goal of rapid specimen transport. They must not be hygroscopic, so that water
is not absorbed during weighing. Hepatology 2007;45:507-29. The differential signal is proportional only to PCOz. Unlike the traditional Severinghaus style electrode, this differential potentiometric cell PC02sensor has been commercialized in aplanar format and is more easily adaptable to mass production in sensor arrays. Coagulation Proteins
Because of the large functional resenre of the liver, failure of hemostasis usually does not occur except in severe or l o n g standing liver disease. Standardization is more readily achieved in hospital practice, where uniform timing of T I 62 Laboratory Principles 1 I ? This involves &st identifying candidate POCT equipment having the prerequisite
analytical and operational capabilities to meet the clinical requirements of a POCT service. The major functioning cells in the liver are the hepatocytes, responsible for most of the metabolic and synthetic functions. A 15CA 15-3 is detected by a murine monoclonal antibody (MAb) DF3 produced against a membrane-enriched extract of a human breast
cancer metastatic to liver. Yet another approach also uses magnetism in the form of paramagnetic iron oxide particles that are included with the sample and induced to move by an oscillating magnetic field. Price CP, St John A, Hicks JM, eds. Diagnosis and monitoring of hepatic injuly. T h e transfer of any substance depends largely on the (1)
concentration gradient between the maternal and fetal circulatory systems, (2) presence or absence of circulating binding proteins, (3) lipid solubility of the substance, and (4) presence of facilitated transport, such as ion pumps or receptor-mediated endocytosis (Box 43-1). Both ELISA-based and automated assays are available. Intensity of emitted
(fluorescent) light is directly proportional to concentration of the excited species (see Chapter 4). It is also this region that secretes hydrogen ions and reabsorbs sodium and bicarbonate to aid in acidbase regulation. Glucose-dependent Insulinotropic Peptide (GIP, Gastric In bitory Polypeptide): A peptide hormone (42 amino acids) that stimulates
Glossary insulin release and inhibits the release of gastric acid and pepsin. The total package will give each reader something to satisfy his or her interests and curiosity and encourage these individuals to reflect on their roles in the world of laboratory science. Arsenic avidly binds to dihydrolipoic acid, a necessary cofactor for pyruvate
dehydrogenase. Database Management System (DBMS): A computer program designed to create and maintain large collections of information. Imprecision may not be constant over the concentration range represented by the calibrators and in this case the response variable is termed heteroscedastic. In the first, transamidation of arginine and
glycine forms guanidinoacetic acid. It is considered both an acute and chronic toxin. Regarding gases in solution, Henry's law states that the solubility of a gas in a liquid is directly proportional to the pressure of the gas above the liquid at equilibrium. Intrauterine growth retardation and abnormalities of the fetal urinary tract, such as bilateral renal
agenesis or obstruction of the urethra, are associated with oligohydramnios,an abnormally low amniotic fluid volume. Optical Techniques, 63 L.J. Kricka, D.Phil., F.A.C.B., C.Chem., F.R.S.C., F.R.C.Path., and Jason Y. Thrombolysis: Destroying ("dissolving") a thrombus (clot), often after injection of a drug- such as streptokinase or tissue plaslninogen
activator (TPA). It has a large number of physiological actions, some of which are shared with secretin and GIP. The discussion of liver disease will focus mainly on these patterns, and a few diseases that differ from this general pattern. L EDDP Methadone Methadone is an opioid with similar structure to propoxyphene (see Figure 31-23). Zona
Fasciculata: The thick middle laver of the adrenal cortex that contains large lipid-laden cells. Exonnclease: An enzymatic activity that removes terminal nucleotides from a polynucleotide. Several polyanion-divalent cation combinations have been used, including (1) heparin sulfate-MnC12,(2) dextran sulfate-MgCI2,and (3) phosphotungstate-MgCl,.
Secondary Hyperparathyroidism: Excessive secretion of parathyroid hormone in response to low plasma calcium that, in turn, is caused by another condition; seen in patients with chronic renal failure and in people with inadequate vitamin D, for example. Others are described in Box 10-2. Doumas BT, Poon PKC. Replication: The reproduction of the
DNA of the parent cells for the 904 Glossary daughter cells during cell division; copying of DNA sequences. With the falling incidence of acute HAV infection, most positive IgM anti-HAV results represent false positives; the Centers for Disease Control and Prevention (CDC) recommends the test be used only in the setting of acute hepatitis. The
pathway is compartmentalized, with some steps occurring in the mitochondrion and others in the cytoplasm. An example of the calculation to obtain osmolality is: if the observed freezing point is -0.53 "C, then where 1 . Technologist time and required skills 6. Also, copper is one of the active agents in marine antifouling paints and as a wood
preservative is used with green "treated" wood containing high concentrations of copper and arsenic. In addition, in many modern balances, a built-in computer compensates for changes in temperature and provides both automatic zero tracking and calibration. Others have proposed the rate of increase of CA 125 as an effective screening tool. The
production of the a- and P-subunits of hCG are under separate genetic control. They are filtered from plasma at the glomeruli and passively reabsorbed, along with Na+, in the proximal tubules (see Chapter 34). Cardiac Marker: A test useful in cardiac disease. The adult treatment guidelines for hypercholesterolemia are illustrated in Table 23-9. A
safety shower should have a pull chain either attached to the wall at a convenient height or hanging down from the shower head; the chain should have a large ring attached so that thc shower may be easily activated, even with eyes closed. MP, Alkaline phosphatase; AST, aspartate aminotransferase; URL, upper reference limit. A reference electrode
is an electrode at which no appreciable current is allowed to flow and which is used to observe or control the potential of the indicator or working electrodes, respectively. Reference Material (RM): A material or substance, one or technically valid procedure, accompanied by or traceable more properties of which are suficiently well established to be
used for the calibration of a method, or for assigning values to materials. Effects of drugs a n clinical laboratory tests, 5th ed. Lithotripsy: The crushing of a calculus (stone) within the urinary system or gallbladder, followed at once by the washing out of the fragments; it may be done either surgically or by several different noninvasive methods.
Because of the possible influence of infused components on the concentration of circulating constituents, it is inadvisable to collect blood for analysis less than 8 hours after infusion of a fat emulsion or 1 hour after infusion of carbohydrates, amino acids, and protein hydrolysates or electrolytes. If there is no stable element present, the radionuclide is
said to be carrier free. Note: A n electronic version of this book is also available with subscription infomation available at www.fxol.org. Dopamine: A catecholamine formed in the body by the decarboxylation of dopa; an intermediate product in the synthesis of norepinephrine, acts as a neurotransmitter in the central nervous system, produced
peripherally and acts on peripheral receptors. HPLC has been helpful in detecting and separating the various bilirubin fractions and photoisomers produced during phototherapy in newborns and thus in elucidating the mechanism by which phototherapy lowers the concentration of bilirubin in the newborn blood. For drug detection, hair offers
potential advantages compared with urine. Because Raman light scattering appears at longer wavelengths than the exciting radiation, it is a difficult interference to eliminate when working at very low fluorophore concentrations. For example, in a person with diabetes, hemoglobin (Hb) Al, measurements are used to assess glycemic control and thus
the effectiveness of therapy. Differentiation between the acute porphyrias is essential for the selection of appropriate tests for family studies; the absence of skin lesions does not exclude VP or HCP (see Table 29-2). An alternative detection system involves measurement of the reduction of nicotirdmide adenine dinucleotide (NAD) by Creatinine, Urea,
and Uric Acid A creatininase creatinine + H,O creatine b creatine kinase creatine + ATP - creatine phosphate + ADP . Philadelphia: WB Saunders Co, 1999:94,112. ' 7. I t may occur (1) as an acute syndrome in patients with acute hepatic failure from viral or drug-induced hepatitis or (2) as a chronic syndrome associated with liver failure and cirrhosis.
It stimulates the ovary to produce progesterone which, in turn, prevents menstruation thereby protecting the pregnancy. Their limitations include a need to batch specimens (batch analysis) for greater efficiency, and, in most cases, require laboratory personnel to place specimens onto or remove specimens from the mobile robot at each stopping
place. Erythropoietin EPO is a glycoprotein hormone secreted chiefly by the kidney in the adult and by the liver in the fetus that acts on the bone marrow cells to stimulate erythropoiesis. Uncertainty: A parameter associated with the result of a measurement that characterizes the dispersion of the values that could reasonably be attributed to the
measurand; or more briefly: uncertainty is a parameter characterizing the range of values within which the value of the quantity being measured is expected to lie. L - Large Intestine T V 69 Pathophysiology ancreas The pancreas is 12 to 15 cm in length and lies across the posterior wall of the abdominal cavity. Joutovsky A, Hadzi-Nesic J, Nardi MA.
cyclic intermediate Figure 31-30 1, N-Demethylatinn of propoxyphene;2, Basecatalyzed conversion of norpropoxyphcne to n?rpropoxyphene amide. In: Buitis CA. 530 Ferroportin, 519 Fetal alcohol spectrum disorders, 566 Fetal fibronectin, 821 Fetal hemoglobin, 564, 806 Fetus adrenal cortex of, 819 assessments of, 806-807 blood development in,
806 definition of, 802-803 disorders of Down syndrome. Such ASV techniques have been used to detect the total concentration of Pb in whole blood samples, providing a rapid screening method for lead exposure and poisoning? Some assays also depend on modifications of cholesteryl esterase and cholesterol oxidase, which makes them more selective
for HDL cholesterol. Heparinized whole blood arterial or venous specimens obtained for blood gas and pH determinations may also be used with direct ion-selective electrodes (ISEs). This same approach is still used today to formulate PVC-based ISEs for clinical use. T P A increases throughout pregnancy and returns to normal 5 days postpartum.
Location The median cubital vein in the antecubital fossa, or crook of the elbow, is the preferred site in adults because the vein is both large and close to the surface of the skin.li Veins on the back of the hand or at the ankle may be used, although these are less desirable and should be avoided in diabetics and other individuals with poor circulation. A
protein sample to be analyzed is applied to a membrane su~faceas a small "dot" and dried. Lancet 2000;356:1844-7. The typical features of cholestasis, including pale stools and dark urine, are present and last until delivery. Postoperatively the most sensitive method to detect residual tumor or metastasis is after TSH stimulation. Wittwer, M.D., Ph.D.
The Essentials, 265 Nucleic Acid Structure and Organization, 266 20. Oxygen tension and the nutrient conccntration in the hlood in sinusaids decrease from zone 1 through zone 3. Bar Code Identification Systems Many POCT devices incorporate bar code reading systems for a number of purposes. Introduction to Clinical Chemistry and EvidenceBased Medicine. T h e variable z has a gaussian roba ability distribution with p = 0 and d = 1, that is, z is N(0, 1). 1 Aminalcvulinic acid (ALA) J I Crn Cm cot , cct cet Me Cet cct Prolopolphyrinogen IX Figure 29-2 Biosynthetic pathway of .porphyrins and heme. B, Equivalence. B, Ncedie sheathing devices for prevcntion of body contact with needle.
Most flow cytometers incorporate two or more fluorescence emission detection systems so that multiple fluorescent labels can be used. Increasing estrogen concentrations throughout pregnancy increase the secretion of prolactin up to tenfold. Being part of an ongoing endeavor to convey the most current information in the highest quality form to
readers around the world is remarkably fulfilling. PTER 3 61 elta Check When a patient's clinical condition is generally stable and differences between repeated test results are small, the difference between successive results may be used as a form of quality assurance (see Chapter 16). Base Pair: A purine and a pyrimidine nucleotide bound by
hydrogen bonds; in DNA base pairing, adenine binds to thymine and guanine pairs with cytosine and in RNA base pairing adenine binds to uracil. CLINICAL AUDIT . The data of studies of diagnostic accuracy should include sensitivities, specificities, and likelihood ratios wherever possible. At birth, fetal blood contains 75% Hb F and 25% Hb A. T h e t
distribution is really a family of distributions depending o n the degrees of freedom V, for the sample standard deviation. T h e exposition above defines the total error in somewhat broader terms than often is seen. The interface between two dissimilar electrolytes (concentrated KC11 calibrator or sample) occurs within the frit and develops the liquidliquid junction potential (E,), a source of error in potentiometric measurements. Wayne, PA: Clinical and Laboratory Standards I n s t i t u t e , 2001.) Factors That Need to Be Considered in the Implementation, Management, and Maintenance of a POCT Service w h y the current service is n o t meeting the needs of the patient or the clinician. Obstet
Gynecol 2006;107:115-20. T h e Resource Conservation and Recovery Act uf 1976 (RCRA) states that disposal of materials classiiiable within any of the nine UN hazardous materials classes is enforced in such a way that health and safety pmfessionals involved i n the disposal of such materials are personally liable for each individual violation.
Polycystic ovary syndrome: a diagnostic challrnge. Subsequently, antiserum spread directly o n the gel causes the protein(s) of interest to precipitate. When severe, the disorder is known as erythroblastosis fetalis and is life threatening to fetus and newborn. For the most serious cases, continuous nasogastric suction to help remove PCP may be
beneficial. The second approach to establishing delta check values relies on a laboratorian's or clinician's best estimate of an appropriate delta to yield a manageable number of flagged results for follow-up. Inheritance Pattern of Metabolic Disorders Metabolic disorders are caused by mutations in genes that code for specific enzymes involved in
metabolic pathways. Although such regulations theoretically apply only to etiological agents (known infectious agents), all specimens should he transported as if the same regulations applied? Washington, DC: AACC Press, 1995:604-35. An RCT is not always feasible. with all viscous solutions so that no residual film is left o n the walls of the pipette.
Assay of red cell HMBS activity is not essential and may mislead. (Modified from Blunienfeld TA, Turi GK, Blanc WA. Water is added to bring the volume to the 100-mL mark on the neck of the flask. For an enzyme, the measurand may be the enzyme activity or the mass concentration of enzyme. National Cholesterol Education Program, Bethesda, MD:
NIHNHLBI NIH Publication, 1995: 95-3044. Output data is flagged by comparison with preset criteria and displayed for the operator's evaluation and assessment. With this method, the binding and competition of the labeled and unlabeled antigens for the binding sites of the antibody occur on the surface of a solid support. Group and Establishment
of a Multidisciplinary Guideline Development Team The intended audience must be identified: Is it nurses, general practice physicians, clinical specialty physicians, laboratory specialists, or patients! T h e team should include representatives of all key groups involved in the management of the target condition. In random-access analysis, analyses are
performed on a collection of specimens sequentially, with each specimen analyzed for a different selection of tests. These include CA 19-9 (sialylated L C ) , C A 50 (sialylated Lex-', afucosyl forms), CA 72-4 (sialyl Tn), and CA 242 (sialylated carbohydrate co-expressed with CA 50). Such pipettes (1) avoid the risk of cross contamination among samples,
(2) eliminate the necessity for washing between samples, and (3) improve the precision of measurements. Plasma concentrations of (1) albumin, (2) cholesterol, (3) fibrinogen, (4) glucose, (5) insulin, and (6) lactate also increase. Wald NJ, Cudde H, Brock JH, Peto R, Polani PE, Woodford FP. L, A - ~ Tumor Markers p21-ras may discrinlinate malignant
from normal tissues or benign lesions in breast, pancreas, stomach, lung, uterus, or thyroid tissues. he liver has a central and critical biochemical role in (1) metabolism, (2) digestion, (3) detoxification, and (4) the elimination of substances from the body. Organizations such as the March of Dimes are conducting vigorous campaigns to educate women
of the need for folic acid supplementation before becoming pregnant, as recommended by the Centers for Disease Control and Prevention. This shortcoming has been overcome by a kinetic approach but with a further reduction in the method's ability to detect creatinine. Day-to-day variability in Environmental Factors Environmental factors that affect
laboratory results include (1) altitude, (2) ambient temperature, (3) geographical location of residence, and (4) seasonal influences. r n l y r 1 1 1 1 d 1 r h ~lhy ~ J,111 III.II~C< I ~IIII~~.III.II>CI..IXIIt is expected that the knowledge of the sequence of the . M. Detection of residual and recurrent differentiated thyroid rminorna by senm thyroglobulin
mneasurernent. 162 T II Analytical Techniques and Instrumentation - linear only over a narrow concentration span, and consequently, samples may have to be diluted or concentrated as necessary. Facial barrier protection should be used if there is a significant potential for the spattering of blood or body fluids. Report of U.K. collabovativr study on
alpha-fetopiotein in relation to neural-cube defects. Ashwood ER, eds. Both systems use a plastic or glass syringe with a plunger, the tip of which usually is made of Teflon. T h e difference most likely is caused by the presence of unmeasured anions, such as lactate and bicarbonate.li Because of this difference, laboratories should not report
conductivity results as if they were chloride results. A t pH 7, the carboxyl groups are ionized, and the molecule has a net negative charge. 55 Plasma cortisol concentration is increased because of decreased metabolic clearance. Wcight = mass x gravity Electronic Balance Two substances of equal weight and subject to the same gravitational force
have equal masses. ., . Sokoll, Alex J. pH is defined as the Thus by measuring any two of the four parameters, PCO, or cdC02, pH, ctC02, or cHCOj and using the HendersonHasselbalch equation with the above values for pK' and a, the other two parameters may be calculated. Broken glass embedded in cushions of tube holders may be a continuing
cause of breakage if cushions are not inspected and replaced in the cleanup procedure. Clin Chirn Acta 2005;357:151-8. Ras proteins are activated in association with is thought to be the outcome of genetic changes. This venous occlusion obstructs the return of venous blood to the heart and distends the veins. Centrifugation is the process of using
centrifugal force to separate the lighter portions of a solution, mixture, or suspension from the heavier portions. PEG 6000 has these characteristics and is particularly useful in immunochemical methods at concentrations of 3 to 5 g/dL. Go-live: The time at which a software or hardware system is fully installed and tested, and is beginning routine use.
Drug Administration The effects of drugs on laboratory tests are complicated by the known and unknown ingestion of prescribed medications, recreational drug use, and herbal preparations. These cells, molecules, or particles are labeled with different specific fluorescent labels, such as p-phycoerythrin, fluorescein isothiocyanate,rhodamine-6G, and
dye-labeled antibodies. Mass Spectrometry (MS): An analytical technique that uses the mass spectrometcr to ideutify and quantify substances in a sample by their massfragment spectrum. An effective tuberculosis control plan will include determination of exposure at regular intervals for all employees who are at occupational risk. Burtis, Ph.D., and
David E. The anticipated date of an infant's birth is commonly referred to as the expected date of confinement (EDC). Immunohistochemistry is a relatively simple procedure and can be done in most laboratories, but suffers from interanalyst variation. The newborn lung contains 100 times more surfactant per cm3 than the adult lung. Gastrointestinal
Diseases, 696 Peter G. 515 theory of, 102-103 two-dimensional, 107 urinary proteins separated using, 312 zone, 106, 1061 Electrophoretic mobility, 102-103 Electrospray ionization, 128, 130-131, 131f Electraspray mass spectroscopy, 515 ELISA. See Congestive heart failure Heavy metals, 603-604 Heavy-chain disease, 307 Helicobacter pylon, 696,
701-702, 702b HELLP syndrome, 808 Hemagglutination, 170 Hemagglutination inhibition, 170 Hematocrit, 95 Hematofluorometer, 77 Hematuria, 631, 644 Heme bilirubin catabolism, 521f biosynthesis of, 528-530, 529f, 531 definition of, 509 function of, 530 precursors, excretion of, 530-531 Hemochromatosis, 509, 518-519, 675 Hemoconcentration,
42 Hemodiafiltration, 653 Hemodialysis, 631, 652, 6531 Hemodilution, 42 Hemoglobin A, 806 altitude-related changes, 59 Bart, 511, 512f biochemistry of, 511 buffer functions of, 665 chemistry of, 510-511 clinical significance of, 511-514 definition of, 431, 509 electrophoresis of, 513f embryonic, 806 fetal, 564, 806 formation of, 376f glycated. N D
DEFINITI Analvte: A substance or constituent for which the laboratop conducts testing. See Steroid hormones as tumor markers, 348-350, 3491 Hormone receptors, 454-455 Horseradish peroxidase, 1661 Hospital information system, 239 H-ras, 358 Human antimouse antibodies, 169 Human chorionic gonadotropin. I ~ ~ ~Laboratow ~, ~~~~ .
Function The placenta (1) keeps the maternal and fetal circulation systems separate, (2) nourishes the fetus, (3) eliminates fetal wastes, and (4) produces hormones vital to pregnancy. The determination of mass is made using a balance to compare the mass of an unknown with that of a known mass. Some general rules for handling large cylinders of
compressed gas are: 1. Thermometry In the clinical chemistry laboratory, measurements of temperature are made primarily to verlfy that devices measure within their prescribed temperature limits. See also Steroid hormones stimulation tests of, 757, 760, 763764 suppression tests of, 764 . Chemiluminescence is the light emission produced during a
chemical reaction (see Chapter 4). ~ L ~ Chemiluminescence, bioluminescence, and ekctrochemilumi nescence are types of luminescence in which the excitation event is caused by a chemical, biochemical, or electrochemical reaction and not by photo illumination. esktop Analyzer Methods Portable analyzers, also called (1) "desktop analyzers," (2)
"physician's office analyzers,"or (3) "point-of-care (POC) analyzers," have been developed for use in nonlaboratoty settings (see Chapters 5 and 12). Addressing the questions listed in Box 12-5 is useful for establishing the requirement for a POCT service. The following is a useful formula for calculating speed required of a rotor whose radius differs
from the radius with which a prescribed RCF was originally defined: rpm (alternate rotor) = 1000 x 11.18 x r (cm), alternate rotor The length of time for centrifugation is calculated so that running with an alternate rotor of a different size is equivalent to running with the original rotor: time (alternate rotor) = time x RCF (original rotor) RCF
(alternate rotor) Note, however, that it may not be possible to reproduce conditions exactly when a different centrifuge is used. Monochromators with moveable gratings and slits provide a continuous choice of wavelengths. Glucocorticoids: Any of the group of C21 steroids produced by the adrenal cortex that regulate carbohydrate, fat, and protein
metabolism. Bath pHsensing membranes are prepared with Hi-selective ionophore. This evaluation will help to determine the content of the training routine that will have to be subsequently developed and if troubleshooting of problems is required. This qualitative information is used to identify the antigen and is provided within 1 to 2 hours. It is
extracted and biotransformed in the liver and excreted in bile and urine. The physiological effects of decreased affinity of hemoglobin are minimal. However, analytical goals related to biological variation have attracted considerable interest7 Originally, focus was on imprecision, and it was suggested that the analytical SD (oA) should be less than half
the intraindividual biological variation, owimin.o. The rationale for this relation is the principle of adding variances. Evaluations of the LDL homogeneous assays indicate that CVs are generally around 3% and consistently within the performance target of 14% coefficients of variation (CV) (see Table 23-11). A one-dimensional bar code is an array of
rectangular bars and spaces arranged in a predetermined pattern following unambiguous rules to represent elements of data referred to as characters. The foods that most commonly contain significant concentrations of organic arsenic are shellfish and other predators in the seafood chain, such as cod and haddock. Occasionally, a tumor is defined as
ER negative, but the patient responds to endocrine therapy (false-negative results yielded in an ER assay). The advantage of this approach is that the within-tun estimate is based on several runs, so that an average estimate is obtained rather than only an estimate for one particular tun, if all 20 observations had been obtained in the same run.
nucleotide polymorphisms and other genetic differences between individuals may allow the development of models for pidermal Growth predicting individual predisposition to cancer and the deployThe epidermal growth factor receptor (EGFR) is a prototype ment of effective prevention strategies, such as frequent of a family of tyrosine kinase
receptors. Nernst Equation: Walther H. scriptive Measures Any population of values can be described by measures of its characteristics. .~ -.................. The presence of this second band serves as an important quality indicator because it shows that the sample has flowed along the test strip, and the device has performed correctly. A model to predict
survival in patients with end-srage liver disease. This antigenic challenge is sufficient in some women to provoke an antibody response. When hyperemesis causes dehydration, abnormal liver enzyme values-usually less than four times the upper reference limit-are seen in approximately 50% of patients. Standards for Reporting of Diagnostic Accuracy.
In the electronic single-pan balance, a load o n the pan causes the beam to tilt downward. ...-...~ .~ . The clinician hopes that the tcst result will help to answer the question and assist in making the decision. distribution volume of the ~nolecule(e.g., longer in edematous patients), and (3) GFR of the subject (the lower the GFR, the longer the
distribution phase). Ovulation occurs on approximately the 14th day of the regular menstrual cycle (see Chapter 42). Tieti texrbook of clinical chcmisrry. Decisions must he made concerning which device will be the master controller and which vendor will develop the software that provides overall control of the automation scheme. AFP-L1 has a low
affinity for LCA, and is associated with chronic liver diseases (hepatitis and cirrhosis). Urine should not be collected at the same time for two or more tests requiring different preservatives. Yen and Jaffe's reproductive endocrinology: Physiology, pathophysiology, and clinical management, 5111 ed. Errors observed in the use of ISEs are due to (1) lack
of analytical selectivity, (2) repeated protein coating of the ionsensitive membrane, and (3) contamination of the membrane or salt bridee - bv , ions that comoete or react with the selected ion and thus alter electrode response. Young, M.B., Ch.B., Ph.D., Edward W. BMJ 1996;312:71-2. If a patient has a bowel movement during the collection period,
precautions should be taken to prevent fecal contamination. he term automation has been applied in clinical chemistry to describe the process whereby an analytical instrument performs many tests with only minimal involvement of an analyst. Saturated potassium chloride is commonly used. However, the continuous loop also has some disadvantages
as specimen throughput is often limited by the slowest direct sampling analyzer o n the loop. Because leakage of blood from the femoral artery tends to be greater, especially in the elderly, sites in the arm are most often used. Tonometry Tonometry is the process of exposing a liquid to a gas phase where each gas in the gaseous phase then partitions
to a n equilibrium between the liquid and gas. The correlation coefficients ( R 2 )of CA 242, CA 50, and CA 19-9 values in patients with colorectal, liver, pancreatic, and biliary tract disease ranged from 0.81 to 0.95. Reversed-Phase Chromatography: A type of liquid partition chromatography in which the mobile phase is significantly more polar than
the stationary phase. The potential p d u c e d at the membrane-sample solution interface is proportional to the logarithm of the ionic activity or concentration. Photometrv is the measurement of the luminous intensitv of light or the'amount of luminous light falling on a surface from such a source. If the reference standard is not applied to all patients,
then partial verification exists. lanning a Method Comparison When preparing a method comparison study, the analytical methods to be studied should be established in the laboratory according to written protocols and stable in routine performance. It provides similar information to that of CA 15-3; however, it has not been as widely investigated. St
Louis: Saunders, 2006:299-320. Treatment for methadone overdose includes supportive measures to maintain adequate respiration and blood pressure, and the administration of the opioid antagonist naloxone to reverse the effects of methadone. Another clinical application of conductance is for electronic counting of blood cells in suspension.
Systematic rcviews in health care: systematic reviews of evaluations of diagnosric and screening tests. The periphery of the acinus, zone 3, is enriched with endoplasmic reticulum, is very active metabolically, and has relatively low oxygen tension. It increases water permeability in the cortical cells, but increases both water and urea permeability in
the medullary tubules. Hemoglobinopathy: Any inherited disorder caused by abnormalities of hemoglobin, resulting in conditions such as sickle cell anemia, hemolytic anemia, or thalassemia. Figure 13-15 outlines schematically how the random distribution of x l and x2 values occurs around the regression line. The top of the tube should not protrude
GH 29 so far above the bucket that the swing into a horizontal position is impeded by the rotor. In the beginning of the chapter, we consider the meaning of the term "laboratory medicine" and the relationships among clinical chemistry, laboratory medicine, and evidence-based laboratory medicine. There is little doubt that the sixth edition of Tietz
Fundamentals of Clinical Chemistry will offer something to everyone who has an interest in the field of clinical chemistry. Numbering system and ring designations are based an the Fischer system. Disorders of Carbohydrate Metabolism: A group of disorders caused by loss of an enzyme in the metabolic pathway of a carbohydrate, leading to elevated
concentrations of that carbohydrate in blood and urine. However, at^ 500 mmol/L there is an increased degradation of the Jaffe complex. The severity of disease in the studied patients with the target condition and the range of other conditions in the other patients (controls) can affect the apparent diagnostic accuracy of a test. Cross-reactivity with
norpropoxyphene, present in much greater concentration than the parent drug, is generally weak. See Blood glucose glucose dehydrogenase methods, 391 glucose oxidase methods, 390-391 hexokinase methods, 390 specimen collection and storage, 389 optical biosensor probe for, 99 point-of-care testing devices for measurement of, 193 selfmonitoring of, 391-392 somatostatin effects on, 379 standard reference materials for, 25t thyroxine effects on, 379 transport of, 377-378, 378t in urine, 392-393 values for, 22t Glucose meters, 391-392 Glucose oxidase, 98 Glucose strips, 193 Glucose tolerance factor, 497-498 Glucose transporters, 377, 378t Glucose-dependent insulinotropic peptide,
696, 700t, 701 Glucose-6-phosphate dehydrogenase characteristics of, 335 deficiency of, 335,335b, 831 definition of, 317 hexokinase and, 390 GlucoWatch, 392 Glutamate dehydrogenase, 317, 330 Glutamic acid, 289f Glutamine, 289f, 292f y-Glutamyltransferase analysis of, 324 biochemistry of, 324 chemical structure of, 324f clinical significance of,
324-325 definition of, 317, 324 description of, 56 distribution of, 319t liver disease diagnosis using, 684 y-Glutamyltransferase (Continued) reference materials for, 25t substrates for, 324 Glutaric acidemia type I, 827, 829 Glutathione peroxidase, 504 Gluten-sensitive enteropathy. After sufficient sweat has been collectzd, the sweat is transferred from
the coil into a sealable microsample cup. Fluorescence polarization is measured by placing a mechanically or electrically driven polarizer between the sample cuvet and the detector. Actually, this relationship is anticipated for measurement error arising because of imprecise volume dispensing. Warning labels aid in the identification of chemical
hazards during shipment. Rude, M.D. Professor of Medicine Keck School of Medicine University of Southern California, Professor of Medicine Los Angeles County Hospital Los Angeles, California Disorders of Bone David B. Where lo= fluorescence intensity in the absence of oxygen IF02 = fluorescence intensity at a given partial pressure of PO, k =
quenching constant for the particular fluorophore used As indicated, the relationship between the ratio IO/IP0,and the PO, in the sample phase is linear. However, despite this precaution, reactivity leading to false-positive or false-negative results still is encountered. The application of evidence-based practice is far more complex for laboratory
medicine than for therapeutic interventions but critical for success. The stomach consists of three major zones: the cardiac zone, the body, and the pyloric zone (Figure 37-1). Recognize and interpret various laboratory hazard signage and state the apprapriate course of action when an accident occurs. A falsely decreased Kt value is initially observed
if an unsep arated sample is stored at 37 "C because glycolysis occurs and K+ shifts intracell~larl~. A characteristic of Hashimoto disease, an autoimmune disease that causes autoimmune destruction of the thyroid. Discrete analyzers use individual (disposable or reusable) reaction vessels transported through the system after sample 177 and
reagent havr been dispensed or use a stationary reaction chamber. Dilute urine (creatininc 5000 ng/mL). PTER 3 49 measured and corrected because the excretion of most compounds varies throughout the day, and test results will be affected. The inner working platinum electrode is pressed tightly against the gaspermeable membrane to create a
thin film of internal electroe lyte solution (usually buffer with KC1 added). Candidate reference mrthod for determination of total bilirubin in semm: Development and validation. Commutators and brushes should be checked at least every 3 months. Therefore an assay that recognizes both the intact and processed molecule is desirable. When assessing
an intervention, the number of cases of disease prevented may he used as a measure of benefit. RNA (Ribonucleic Acid): A biological substance similar to DNA with the exceptions of being primarily single stranded, containing ribose as the sugarmoiety, havinganextrahydroxyl group, and containing uracil instead of thymine; there are different
functional types of RNA, including messenger RNA (mRNA), ribosomal RNA (rRNA), and transfer RNA (tRNA). ' (71 Inconclusive Inconclusive (-.: Reference standard [-:: (G$3 = 0 Reference standard Inconclusive (G+i+G3 (-) Target condition (*\ Target condition Figure 1-3 STARD flow diagram improved test will improve outcomes when the outcomes
depend on making the correct diagnosis. See Congenital adrenal hyperplasia Adsorption chromatography, 114f, 115 Advanced glycation end products, 373, 398 Adverse drug interactions, 544 Affinity, 155-156 Affinity chromatography description of, 115-116 glycated hemoglobin measurements using, 396 Affinity sensors, 100-101 African Americans
alpha-fetoprotein levels, 815 carbohydrate metabolism in, 59 Ag/AgCI electrode, 86 Agarose gel electrophoresis description of, 104-105 nucleic acid detection using, 278 of proteins, 106 Age glomerular filtration rate and, 639 maternal, Down syndrome and, 811f reference intervals affected by, 57-58 Agency for Toxic Substances and Disease Registry,
605 Agglutinins, 170 ALA dehydratase deficiency porphyria, 531t-532t Alanine, 2881, 290f, 292f Alanine aminotransferase in alcoholic hepatitis, 688 analysis of, 212t, 323-324 Alanine aminotransferase (Continued) biochemistry of, 322-323 chemical structure of, 322 clinical significance of, 323 distribution of, 319t in liver disease, 323, 694 liver
function assessments, 692t reference materials for, 25t ALAS2,531 Albumin analyticalgoals for, 212t biochemistry of, 297 calcium binding to, 716 clinical significance of, 297-298 concentration of, in serum, 110 definition of, 297 functions of, 297 hepatic synthesis of, 679 ischemia modified, 620-621 laboratory detection of, 298 liver disease diagnosis
using, 694 liver function assessments, 692t plasma, 694 properties of, 296t-297t urinary, 398-400, 641t values for, 22t Alcohol ethanol. Clinical Laboratory Saicty. (From Boyd JC, Felder RA, Savory J. The larger the fetomaternal hemorrhage, the more likely it is that the mother will respond to the challenge by developing an antibody. CLSliNCCLS
Document GP17-A2. A clinically useful protein produced by the liver is alpha-fetoprotein (AFP). earlv . A sample of such observations cannot be considered a sample of random selections from a fixed population. In most cases CgA is produced at higher concentrations than CgB; however, in some cases, CgB is positive when CgA is negative, therefore
measuring both may be advantageous. Potentiometry: An electrochemical process where the potential difference is measured between an indicator electrode and a reference electrode (or second indicator electrode) when no current is allowed to flow in the electrochemical cell. The usefulness of calcitonin as a tumor marker in these malignancies has
not been proven. An algorithm for differentiating the familial causes of hyperbilirubinemia is presented in Figure 36-11. Transfusion of whole blood or plasma raises the plasma protein concentration; the amount of increase depends on the amount of blood administered. Coproporphyrin: A porphyrin with four methyl and four propionic acid side chains
attached to the tetrapyrrole backbone. The clinician must distinguish abnormal changes in laboratory tests from the normal physiological changes induced by pregnancy (see Table 43-2). This wide distribution and co-secretion make it an excellent histochemical and plasma marker of neuroendocrine tumors. (Courtesy Invemess Medical-BioStar Inc.)
presence of an infectious disease antigen, such as Streptococcus A, is detected through binding to an antibody coated on a test surface. Clinical and Laboratory Standards hwitute/NCCLS. In strict vegetarians the LDL concentration may be 37% less, and the HDL cholesterol concentration 12% less, than in nonvegetarians. The term "illegal drugs"
does not apply to the use of a controlled substance in accordance with terms of a valid prescription, or Hypoglycemia: Decreased glucose concentrations in the blood. Acute attacks are associated with increased formation of ALA from induced activity of hepatic ALASl and partial hepatic heme deficiency, often in response to induction of hepatic CYPs
by drugs and other factors. More than 95% of patients with multiple myeloma have such an electrophoretic pattern. Receptor: A molecular structure within a cell or on the surface characterized by (1) selective binding of a specific substance and (2) a specific physiological effect that accompanies the binding; examples are cell-surface receptors (for
peptide hormones, new rotransmitters, antigens, complement fragments, and immunoglobulins) and intracellular receptors for steroid hormones. Travel Travel across several time zones affects the normal circadian rhythm. Amino Acid: An organic compound containing both amino (-NHJ and carboxyl (--COOH) functional groups. Obstetricians measure
the length of pregnancy in terms of weeks, not trimesters. This would make NASH as common as chronic HCV. Mass Analysis: The process by which a mixture of ionic soecies is identified according to the mass-to-charge (m/z) ratios (ions). More recently, somatic gene analysis, such as T-cell receptor rearrangement and clonal expansion, are providing
important information for clinicians. The silver-silver chloride electrode is an example of a metal electrode of the second kind that participates as a member of a redox couple. Other methods, including isotope- 364 PART IV Analytes dilution mass spectrometry,have also been ~ s e d ? Protein loss in the urine has been known to increase to up to 300
mglday. In addition, the parent drug is generally present in greater amount than metabolites. The outcome is the same--the provision of a given test result, to a given standard of accuracy and precision within a given time (the specification). Horvath AR, Pewsnrr D. D N A Methylation: The addition of a methyl group to the fifth carbon position of
cytosine residues in CpG dinucleotides; this epigenetic process is implicated in growth and development of organisms. By varying the glass composition, electrodes with selectivity for H+,Nat, K+, Lit, Rb+, Cst, Ag+, TI+, and NHZ have been produced. T P A is produced by both normal and cancerous cells, and elevated serum TPA concentrations are
related to the proliferative activity and turnover of cells, allowing it to be used as a proliferation marker. The lead time from CA 125 elevation to clinically detectable recurrence is about 3 to 4 months. This standard is more stringent than any other existing regulation. Erythrocytes are not only good passive carriers of antigen, but also are coated
easily with foreign proteins and are easily obtained and stored. When a potential is applied to a working electrode that will oxidize or reduce a species in the solution phase contacting the Anodic - 1 91 1 E,p1= 8112- Potential at which 112 / A n g current occurs Ew- E d Figure 5-5 Illusmtion of the current versus voltage curve
(voltammogram)obtained for oxidized species (Ox) being reduced to Red at the surface of warking electrode, as the E,, is scanned more negative, and the solution is stirred to yield a steady-state response. NASH has progressed to cirrhosis in 15% of cases in the small number of published prospective studies. Actually, there are almost no metabolic
processes that are not dependent on or affected by electrolytes. National Cancer Institute Consensus Statement suggests that all breast cancer patients who have positive ER findings should undergo hormonal treatment regardless of their age, menopausal status, nodal status, or tumor size. S-100P is routinely used as a diagnostic histological marker
of melanoma and melanoma metastases. As discussed later, chronic HBV infection may take several forms, not all of which have the same significance. T h c Confkrence Generales des Poids et Measures (CGPM) recognizes that some units outside the SI continue to be important and useful in particular applications. Clin Chem 2003;49:666-9.) unstable
in aqueous solution and when present in excess, undergoes rapid oxidation to homocystine. Plasma glucose may be reduced in blind people, and insulin tolerance is often less. For example, of the more than 5000 laboratories reporting College of American Pathologists (CAP) proficiency t survey data for Nai and K , >99% were using ISE methods in
2005. Skott 0. In general the agglutination methods are quite sensitive but not as quantitative as other immunochemical methods discussed previously. When symptomatic, patients with fatty acid oxidation disorders will develop hypoglycemia and might show increased serum transaminases indicating liver damage. The direct-reading potentiometer is
a voltmeter that measures the potential across the cell (between the two electrodes); however, to obtain an accurate potential measurement, it is necessary that the current flow through the cell is zero. Carbohydrate and lipid metabolism differ in blacks and whites. Yet closed systems contain a hidden cost advantage because reconstitution or
preparation of the reagents for use does not require a technologist's time. As shown in Figure 5-5, the potential of the working electrode that corresponds to a current that is exactly onc half the limiting current is termed the Eln value. Blood Gases: IJCOi and PO2 (the partial pressures of carbon dioxide and oxygen) usually in whole blood. Laboratory
automation: Specimen containei/specimen carrier. An increasing ratio of heparin to blood will have an increasingly notable effect on measured P C 0 2 and the parameters calculated from it. It should be noted that K' depends not only on the temperature, but also on the ionic strength of the solution. Amniotic Fluid Throughout intrauterine life, the
fetus lives within a fluid-tilled compartment. Random-Access Analysis: A type of analysis in which any specimen, by a command to the processing system, is analyzed by any available process in or out of sequence with other specimens and without regard to their initial order. Can another diagnosis be ruled out? When these changes are observed and
there is no therapeutic intervention, intrauterine demise follows in a relatively short time. JAMA 1995;274:645-51. Point-of-care testing. The clean timed specimen is one obtained at specific times of the day or during certain phases of the act of micturition. High intracellular concentrations are maintained by the Nat, Kt-ATPase pump, which is fueled
by oxidative energy and continually transports Ktinto the cell against the concentration gradient. See Heparin point-of-care testing devices for, 193 Anticoagulants (Continued) sodium citrate solution, 48 sodium fluoride, 48 Anticonvulsants, 25t Antidepressants, 554-556. Neural tube defects are serious abnormalities that occur early in embryonic
development. It is a large gene coding for a p300 protein, called neurofibromin. For example, the Roche Cardiac Reader contains a CCD that quantitates separate lateral-flow immunoassay strips for measurement of Point-of-Care Testing troponin T, myoglobin, and D-Dimer. As with the fifth edition, we have relied on information technology to prepare
and produce the sixth edition. If total fecal porphyrin is elevated, porphyrins should be fractionated by a high-performance liquid chromatography (HPLC) technique capable of resolving coproporphyrin isomers." In HCP, coproporphyrin-I11is grossly elevated and protoporphyrin-IX minimally raised or normal. 170 PART II Analytical Techniques and
Instrumentation Immunoc~ochemistry Labeled antibody reagents are used as specific probes for protein and peptide antigens to examine single cells for synthetic capability and for specific markers for identification of various cell lines. This reaction has been used to monitor the partial pressure of oxygen (PO2) in blood and is the basis of the widely
used Clark style amperometric oxygen sensor (Figure 5-7). Avidity: Overall strength of binding of antibody and antigen; includes the sum of the binding affinities of all individual combining sites on the antibody. When the LED display indicates that sufficient super-cooling has occurred, the sample is raised to a point above the liquid in the cooling
bath, and the wire stirrer is changed from a gentle rate of stir to a momentary vigorous amplitude, which initiates freezing of the super-cooled solution. Normally, only a very small amount of fluid is present in any joint, but this volume is usually veqr much increased in the presence of inflammatory conditions. In the clinical chemistry laboratory, the
Geiger counter is used as a portable radiation monitor. The process of collecting a blood sample is known as phlebotomy and should always be performed by a trained phlebotomist. Care must be taken in choosing an assay since CgA and the other chromogranins are heavily processed after release, which may render them nondetectable by the assay
and produce falsenegative results. Arterial or venous specimens are best collected anaerobically with lyophilized heparin anticoagulant in sterile syringes with capacities of 1 to 5 mL. Descriptions of times of centrifugation include the time for the rotor to reach operating speed (which may vary from instrument to instrument) and do not include
deceleration time, during which sedimentation is still occurring but less efficiently. Hormone receptors also serve as prognostic factors in breast cancer. Refrigerated storage for reagents also is provided in most immunoassay systems. Organic arsenic is completely excreted within 1 to 2 days after ingestion, and there are no residua1 toxic
metabolites. Double-Pan Balance A double-pan balance conforms to the classic design, consisting of a single beam with arms of equal length. Patients who are genotypically Lee'- (about 5%) do not express CA 19-9.The monoclonal antibody against CA 19-9 was developed from a human colon carcinoma cell line, SW-1116. Sacks -- Cardiovascular
disease / Fred S. Reaction vessels are reused in many instruments. Jacobsen,MA, MT(ASCP), CLS & CLPlb(NCA),Mayo Clinic, Rochester, MN.) that is intermediate between plasma or serum and the cellular components of blood. Serial measurement of bilirubin is helpful in measuring the severity of acute and chronic liver disease. The excretion of uric
acid is reduced. Preferentially hydrolyzes Phe, Tyr or Trp peptide, and ester bonds. Most notably, the sodium concentration and osmolality decrease and the concentrations of urea, creatinine, and uric acid increase. EA, enzyme acceptor; ED, enzyme donor; SF, scintillant-filled microparticle; Ab, antibody; Ag,antigen. A, Configurationfor the first
dimension of CRIE. RIAs have been used to determine the concentration of antibodies or any antigen against which a specific antibody is produced. The ratio filter fluorometer is most useful for obtaining concentration measurements at defined excitation and emission wavelengths. Fecal and gastrointestinal fluid specimens require preparation before
assay. After remission is achieved, yearly hCG measurement is recommended to detect relapse. Only free-flowing blood provides a satisfactory sample, and taking up the drops as soon as they form minimizes aerobic exposure. Certain precautions must be observed with the use of such calibration constants. This is typically how concentrations of
ethanol in blood are expressed. When comparing two field methods, the focus is o n the observed differences. It is most often electronically operated and self-balancing. Infants horn before 37 weeks gestation often develop respiratory distress syndrome (RDS) and are usually of low birth weight (2.5 are expected to develop RDS; thus 99% of babies
predicted to be mature will in fact be mature. PO, is generally 60 to 70 mrn Hg lower in venous blood after 0, is released in the capillaries, whereas PCO, is 2 to 8 mm Hg higher in venous blood. Describe the Guthrie test and how it is interpreted. The unique label is &xed to the specimen collection tube when the blood is drawn. Rude, M.D. Overview
of Bone and Mineral, 712 Calcium, 712 Phosphate, 717 Magnesium, 719 Hormones Regulating Mineral Metabolism, 721 Integrated Control of Mineral Metabolism, 728 Metabolic Bone Diseases, 729 Biochemical Markers of Bone Turnover, 731 39. Occupational exposure to bloodborne pathogens: needlesticks and other sharps injuries: hnal rule.
Fibrosis leads to the development of portal hypertension. Figure 11-3 Three basic configurationsof robotic devices that have applications in the clinical laboratory. The enzyme requires sulfhydtyl groups for activity, making it a target for inhibition by metals. Ratio-Referencing Spectrofluorometer A typical ratio-referencing spectrofluorometer is
illustrated in Figure 4-15. This is composed of an AgAgC1 reference electrode and a carbon-based active electrode, both manufactured using screen printing technology with the ferrocene or its derivatives contained in the printing ink. Because it is hygroscopic, the crystal is hermetically sealed in an aluminum can with a transparent quartz window at
one end through which the blue-violet (420 nm) scintillations are detected. Large-scale automation of the laboratory includes an automated specimen processing area where specimens are (1) identified, (2) labeled, (3) scheduled for analysis, (4) centrifuged, and (5) sorted. Analytical Methodology The measurement of serum hCG improved greatly in
the 1970s. Discuss the issue of false-positive results in newborn screening, inciuding tests most commonly misinterpreted and the use and principle of second-tier tests. As Ag/Ab increases (see Figure 10-3, section C), the immune complex size decreases and [Agl, increases (zone of antigen excess). A desirable feature of a n y automated analyzer is the
ability to insert new specimens ahead of specimens already in place in the loading zone. Netsisting of nucleosome core particles works may include wireless and/or (146 base pairs of dsDNA) and linker DNA wound around a set of 8 hard-wired connections, along with (octamer) histone proteins. Biochemistry Estrogen receptors (ERs) and progesterone
receptors (PRs) are members of the nuclear steroid hormone receptor family and are involved in hormone-directed transcriptional activation. As the turbidity increases during addition of antigen to antibodies, the signal increases to a maximum value and then decreases. The spectrum produced includes wavelengths from approximately 300 to 700
nm. Miuochip-based devices for molecular diagnosis of genetic diseases. Porphyrias: A group of mainly inherited metabolic disorders that result from partial deficiencies of the enzymes of heme biosynthesis, which cause increased formation and excretion of porphyrins, their precursors, ' or both.' Porphyrin Precursors: ALA and PBG, the biosynthetic
intermediates that are metabolized to p~rph~rinogens and porphyrins. Blank; Reagent Blank: A solution containing all reagents for an assay hut not containing the anaiyte. (The thermistor is a glass bead attached to a metal stem whose resistance varies rapidly and predictably with temperature.) 4. The intensity of the reflected light from the reagent
carrier is come pared with that reflected from a reference surface. A patient is classified as having a false-positive test result if the additional test does not confirm the presence of disease after a positiveindex test result. Hemolysis is usually less when blood is drawn through a small-bore needle than when a largerbore needle is used. Ingestion of
enough alcohol to produce mild inebriation may increase the blood glucose concentration by 20% to 50%. Bruns, M.D. Professor of Pathology University of Virginia Medical School, Director of Clinical Chemistry and Associate Director of Molecular Diagnostics University of Virginia Health System Charlottesville, Virginia; Editor, Clinical Chemistry
Washington, D.C. Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine; Reference Information for the Clinical Laboratory Mary F. The Committee on Analytical Reagents of the ACS periodically publishes "Reagent Chemicals'' listing specifications ( reagents/index.html). In addition, the plasma cortisol concentration may
increase by as much as 40% within 5 minutes of the start of smoking, although the normal diurnal rhythmicity of cortisol is unaffected. Some of the issues concerning documentation are now being resolved with the advent of the patient electronic record, electronic requesting, and better connectivity of POCT REFERENCES 1. The cytokeratins are a
large group of approximately 20 proteins that make up the cytoskeletal intermediate filaments of epithelial cells and cells of epithelial origin (for further information see reference 3). Note that the clinical complications of poor glycemic control are largely long term and may be beyond the time frame of the financial interests of those performing an
economic analysis. The use of p21 as a tumor marker in tissue or serum is not well established. A serious analytical problem with the Jaffe reaction is its " , ing (1) ascorbic acid, (2) blood-substitute products, (3) cephalosporins, (4) glucose, (5) guanidine, ( 6 ) ketone bodies, (7) protein, and (8) pyruvate. T h e time delay between absorption of quanta of
energy and fluorescence is used in fluorescence instrumentation called time-resolved fluorometers. Einhorn and colleagues studied 100 patients undergoing diagnostic laparotomy for palpable adnexal masses; of these, 23 were found to have a malignancy. For a recent and different approach, see Atkins et al.' The level of evidence does not always
predict the strength of a recommendation because recommendations may require extrapolation from the results of the studies. The International Union of Pure and Applied Chemistry (IUPAC) considers the term "heavy metal" to be both meaningless and misleading, and recommends that it no longer be used. Elving Professor of Chemistry Department
of Chemistry The University of Michigan Ann Arbor, Michigan Electrochemistry and Chemical Sensors Thomas P. ~ I ~ I I W I I >I~.I\,II.c ,I 1111lnc111 .%Ilc.t,r !J1, .II'IIIC Human Genome and the identification of all genes will allow the determination of which genes are differentially or malignant cells are usually considered receptor positive.
Typically, the CA 19-9 antibody is used both as the capture and the signal antibody. The term "laboratory medicine" refers to the discipline involved in the selection, provision, and interpretation of diagnostic testing that uses primarily samples from patients. Spontaneous Bacterial Peritonitis Ascites predisposes to spontaneous bacterial peritonitis,
defined as bacteremia (typically gram negative) in the absence of mechanical disruption of the bowel. Tietz textbook of clinical chemistry and ~nolecuiardiagnostics. The minute, hour, and day have had such long-standing use in everyday life that it is unlikely that new SI units derived from the second could supplant them. Also, dilute solutions of
fluorophores, when excited over long periods of time, are susceptible to photodecomposition by intense excitation light. Ideally, staff support is available for arranging meetings and conference calls and assisting with publication and other forms of dissemination (e.g., audioconferences). It is therefore a technique that is limited to the procurement
process where the specifications of the service are already established and the outcomes clearly dehed. Blood collection tube additives, including anticoagulants,such as citrate and fluoride,areknown to have large osmotic effects that cause water to shift from the cells to the plasma and thus alter lipid results. In severe diarrhea, gastrointestinal loss
may be as much as 60 mmol/day. A CLSl guideline suggests procedure(s) for assessment of linearity.' Analytical Measurement Range The analytical measurement range (measuring interval, reportable range) is the analyte concentration range over which the Selection a n d Analytical Evaluation of Methods-With Statistical Techniques measurements
are within the declared tolerances for imprecision and bias of the method? This disorder is most frequently caused by lack of 21-hydroxylase, an enzyme necessary for the synthesis of aldosterone and cortisol by the adrenal cortex! These steroid hormones are essential for glucose metabolism, salt reabsorption by kidney, and genital development. mI II
I in buffered electrolyte solution 0, 2H,0 4 e - 4 40H- + + I Pt surface Buffered electrolyte solution Platinum working electrode " 0 ring membrane holder Gas-permeable membrane t 4 AgIAgCi cylindrical electrode Figure 5-7 Design of Clark style amperometric oxygen sensor used to monitor PO2concentrations in blood. In both sexes, serum
phosphate decreases with increased body mass. Edward R. The increase of Kt in serum is of the order of 0.2 mmol/L in 1.5 hours at 25 "C, whereas at 4"C, the increase has been reported to be as much as 2 mmol/L after 4 hours at 4 "C. Antibodies in a sample also are quantified through the use of an ELlSA procedure in which antigen instead of
antibody is bound to a solid phase and the second reagent is an enzyme-labeled antibody specific for the analyte antibody. The plasma urea concentration rises with age, as does the urinary excretion of protein. Antigen is allowed to diffuse from a well into the gel until antibody excess exists and immune precipitation occurs; a well-defined ring of
precipitation around the well indicates the presence of antigen. In a competitive immunochemical assay, all reactants are simultaneously or sequentially mixed together. A hierarchy has been suggested on the basis of a consensus conference on the subject1' (Table 13-3). Oxygen Dissociation Curve: The sigmoidal curve obtained when SO2 of blood is
plotted against PO2. Ketones: Compounds that arise from free fatty acid breakdown; insulin deficiency leads to increased serum ketones, which are major contributors to the metabolic acidosis that occurs in individuals with diabetic ketoacidosis. Gas Chromatography-Mass Spectrometry PCP is required to be included in U S . In this case, the bias
components per definition disappear, and we have the following situation: Total error = Bias+2 SD,, T h e paired differences become which often is interpreted as the mean bias plus 2 SDA. Water homeostasis is intrinsically linked to renal urea processes. Stuauss IF, Williarns CJ. The clinical features are similar to those of other causes of chronic
hepatitis. MCAD Deficiency MCAD (OMIM #201450) deficiency is the most common disorder of fatty acid oxidation, with a frequency of 1: 6000 to 1: 10,000 births among C a u c a s i a n ~ .The ~ ~ ~symptoms '~ of the disease are variable, from completely asymptomatic patients to hypoglycemia, lethargy, coma, and sudden death, usually triggered
by prolonged fasting, acute illness, or hoth.19The majority of patients present in the first year of life, but clinical symptoms can occur at any time during life and often the first episode is fatal. The serum T4 concentration of the healthy newbom, like that in the pregnant woman, is considerably higher than in the nonpregnant adult. ALT and GGT are
present in several tissues, but plasma activities primarily reflect liver injury. An example of hemoglobin with decreased 0, affinity is hemoglobin Kansas. CO2content. Untreated PKU will cause mental retardation. Haverstick, Ph.D. Specimen Collection, 42 Handling of Specimens for Analysis, 51 Other Preanalytical Variables, 52 Normal Biological
Variability, 61 5. Figure 13-14 Illustration of the systematic difference A, between two methods at a given level XI, according to the regression line. A centrifige is a device by which centrifugation is effected. The software used by the computers that have been integrated into blood gas instruments will estimate the oxygen - --- 444 T IV Analytes
saturation (SO,) from measured pH, PO2, and hemoglobin with the use of empirical equations. The relative change in enzyme activity is proportional to the analyte concentration in the patient's sample. 17-Ketosteroid excretion in the elderly adult is about half that of the younger adult. Hepatitis, Autoimmune: An unresolving hepatitis, usually with
hypergammaglobulinemia and serum autoantihodies. B72.3 is a mono~lonalantibod~ developed from the membrane-erriched fraction of a breast carcinoma in a patient with liver metastasis. The 0,Hb is defined as erythrocyte hemoglobin with 0,reversibly bound to Fez+ of ---- - Electrolytes and Blood Gases its heme group. Lipid-dense tissue, such as
the central nervous L. iso.org). HPLC. Types of Electrodes Many different types of potentiometric electrodes are used for clinical applications. St Louis: Saunders, 2005:84.) I Specimen Collection and Other Preanalytical Variables in place. HV, Hepatic vein; IVC, inferior vena cam; IMV, inferior mesenteric vein; LGV, left gastric vein; LRV, left renal
vein; PV, portal vein; RRV, right renal vein; SV, splenic vein; SMV, superior mesenteric vein. However, regardless of the technique used, mixing is a difficult process to automate. Diagnosis depends on laboratory investigation to demonstrate the pattern of heme precursor accumulation specific for each type of porphyria and requires examination of
appropriate specimens for the key metabolites using adequately sensitive and specific methods. These methods, however, have now been superseded by a new class of direct homogeneous reagents that are similar to the homogeneous reagents developed to measure HDL cholesterol. A n integral part of the laboratory safety program is the education
and motivation of all laboratory employees in all matters relating to safety. In some instances, all waste materials are not collected in the same container. Given a field method, some bias or nonspecificity may be present, and the target and true values are likely to differ somewhat. Each channel is piston driven to allow the user to pipette with as few
or as many tips as necessary. In relation to the suggested procedure, one should be aware of the limitations associated with repeated measurements of pools. Laurell CB. CLSINCCLS Document POCT1-AZ. T h e Nanoduct system employs an integrated conductivity cell sensor in the single use collection device. J Med Screen 1998;5:115-9. Breath
Tests: Tests that detect products of bacterial metabolism in the gut or products of human metabolism by measuring, most commonly, COi and HI in the breath. The change in probability does not, in itself, make the decision. Reference Intervals The reference interval for serum Na+ is 135 to 145 mmol/L from infancy throughout life. in: Price CP,
Clvistenson RH, eds. Stacey Klutts, M.D., Ph.D., and Mitchell G. 36 T I Laboratory Principles @oup 111: A job classification in which employees do not have any occupational exposure to blood or other potentially infectious materials. In addition to the functions described in the preceding section, these systems typically add (1) conveyor transport, (2)
interfacing to automated analyzers, (3) more sophisticated process control, and in some cases (4) a specimen storage and retrieval system. An automated system for therapeutic drug determination. 44 T I Laboratory Principles Preparation of Site The area around the intended puncture site should be cleaned with whatever cleanser is approved for use
by the institution. Point-of-Care Testing, 188 Christopher P. In practice, water is filtered before any of these processes are used. Sawyer, Ph.D., M.T.(A.S.C.P.), C.L.S.(N.C.A.), C.L.Sp(M.B.) xiii As the discipline of clinical laboratory science and medicine has evolved and expanded, each new edition of Tietz Fundamentals of Clinical Chemistry has been

revised to reflect these changes. See Ethanol gamma-hydroxybutyrate,562, 588589, 589f hair analysis to detect, 599 ketamine, 597-598 lysergic acid diethylamide, 562, 589f-59Of, 589-590 marijuana, 562, 584-587 maternal, 598-599 meconium analysis to detect, 598599 methadone, 562, 591f, 596-597 methylphenidate, 579, 579f opioids/opiates.
Immunoassays for PCP are generally reliable; false positives have been reported because of high concentrations of dextromethorphan, diphenhydramine, and thioridazine. The greater the ER content of the tumor, the higher the response rate to endocrine therapy. T h e element's ability to amalgamate with a number of metals is well lu~own.
Decreases of 2,3-DPG are commonly observed in acidernic states that have for more than a few hours; the initial increase in P50caused by the acidemia is gradually compensated for by a decrease in 2,3-DPG so that P,o then falls to lower thannormalvalues. Long-term use of aloe vera, sandalwood, and cascara sagrada may cause hematuria and
albuminuria. Very low temperatures cause the ice to sublimate to a vapor state. Nephelometry ~~ Lieht scatterine is a uhvsical . It is used in the clinical laboratory to remove liquid from a sample thereby increasing the concentrations of analyte(s) left behind. Predictive ability of predischarge hour-specific serum bilirubin for subsequent significant
hvaerbilirubinrmia in healthy term and near-term newborns. Extending the collection time allows additional opportunity for sweat evaporation, and, practically, does not increase the sweat yield significantly. Thyroid Disorders, 766 Laurence M. They have a 25% risk of having an affected child in each pregnancy, a 50% chance of having children who
are carriers like them, and a 25% chance of having a child with two normal alleles. Acridinium esters are highspecific activity labels (detection limit for the label being 800 zeptomoles) that have been used to label both antibodies and haptens (Figure 10-17, A). Sweat Stimulation and Collection Because of transient increases in sweat electrolytes
shortly after birth, individuals should be at least 48 hours of age before a sweat chloride test is performed. Although kidneys are not required for fetal survival, amniotic fluid is required for proper lung development. Her-2Ineu The HER-2/neu gene (also known as c-erbB-2) is named for its association with neural tumors (neu). Completion of Collection
Figure 3-3 Venipuncture. Thrasher T N Baroreceptor regulation of vasopressin in renin secretion: Low pressure vs. They are linear complex has been formed, it is removed rapidly without cenin the concentration range up to about 700 mg/dL (7.91 mmol/ trifugation by the use of an external magnet. Preanalytical variables and biological variation.
Curve 2 shows a spherically symmetrical intensity diagram as predicted by equation (11). Even today, arsenic is still a dangerous toxicant as evidenced by the Bangladesh incidence where several hundred persons were poisoned by drinking ground water contaminated with arsenic leaching from bedrock. Typical traditional screening methods include
measurement of galactose and galactose-1-phosphate or assay of GALT enzyme activity from a dried blood spot (Beutler test).I6 Congenital Hypothyroidism Screening .~ Although the technique of MSMS is an exciting development in the area of newborn screening, many screening programs continue to use the traditional screening methods.
Homogeneous assays do not require a separation of the bound and free labeled antibody or antigen." In this type of assay, the activity of the label attached to the antigen is modulated directly by antibody binding. Upper part: The distribution af repeated measurements of the same sample, representing a gaussian distribution around the target value
(vertical line) of the sample with a dispersion corresponding to the analyticalstandard deviation, UA. In addition, meeting laboratory accreditation requirements has become an important aspect in the method selection and evaluation process. The mechanisms of differential reabsorption and secretion, located in the tubule of a nephron, are the
effectors of regulation. Separate lipid components such as chylomicrons from other components of plasma or serum, and lipoproteins from one another (see Chapter 23). Thus, when a test is used to rnonitor a patient's condition, analytical variability is not an important concern. Protopo~phyrinhas only two carboxylate groups and is essentially
insoluble in water, but dissolves readily in lipid environments and binds readily to the hydrophobic regions of proteins, such as albumin. If an antibody to an erythrocyte antigen is identified, the titer is determined. In a chemiluminescent Variable amount of Ag Figure 10-16 Hamageneous polarization fluoraimmunoassay. Urine cadmium is a more
specific measure of cadmium exposure than are other markers of renal function, such as p,-microglobulin, retinal-binding protein, or N-acetylglucosaminidase. 373 glycoproteins, 375-376 monosaccharides, 374, 794 polysaccharides, 375 race-based differences in metabolism of, 59 serum composition affected by, 54 starches, 375 Carbohydrate
disorders diabetes mellitus. For example, a 1 molal solution in water boils at a temperature 0.52 "C higher and freezes at a temperature 1.858 "C lower than pure water. This binding of the analyte antibody with the enzyme-analyte conjugate affects the enzyme and alters its activity. I n general, a clinical laboratory workstation is usually dedicated to a
defined task and contains appropriate laboratory instrumentation to carry out that task. Figure 2-2, A and B illustrate two types of adjustable micropipetting devices that also demonstrate unique ergonomic design features. r4 transmit E report 8 validate & :......qualify control ..... Robot Arms Robotic arms are capable of performing highly complex
clinical assays.I6 Three types of robotic devices are available commercially: Cartesian, cylindrical, and articulating (Figure 11-3). Accreditation and The features of the organization and management of POCT described above are the same as those for the accreditation of any diagnostic services.' Accreditation of POCT should be part of the overall
accreditation of laboratory medicine services, or indeed as part of the accreditation of the full clinical service, as has been the case in many countries, including the United States and the United Kingdom for a number of years. Ann Intern Med 1994;120:667-76. T h e hematology line may lead directly to hematology and coagulation analyzers and to an
automated slide preparation machine. Low protein concentrations resulting from dilution of blood with protein-free electrolyte solutions during cardiopulmonary bypasssurgery will result in erroneously low hematocrit values by conductivity. The checklist contains 25 items which are worth reading and understanding (Figure 1-2). The JCAHO and the
CAP conduct their accreditation inspections, which may include a full laboratory or laboratory safety component, unannounced. Because the time interval is proportional to the amount of C1- present in the sample, the concentration of Cl- is calculated as follows: where Craljbru,,,, is the concentration of the calibrator. Wittwer, M.D., Ph.D. Professor of
Pathology University of Utah School of Medicine Salt Lake City, Utah Nucleic Acids Sharon D. Recommendations for use of laboratory tests in screening, diagnosis, and monitoring. complex growth and enhances the precipitation of immune complex, especially with low-avidity antibody. Severe hepatocellular disease has been associated with
inadequate conversion of vitamin D to 25(OH)D. This terminology indicates an amount of solute per mass of solution (e.g., grams per 100 g) and would be appropriate only if reference materials against which the unknowns were compared were also measured in the same terms. The most frequent explanation is heterogeneity of tumor with biopsy of a
site that is not representative of the other tumor deposits. Newborn screening programs must be effectual public health approaches to the diagnosis of treatable disorders early in life. For a sufficiently large sample, the cell interval can be made so small that the frequency distribution can be approximated by a continuous, smooth curve like that
shown in Figure 13-3. T h e front surface approach has a comparable limit of detection to the right angle detectors, but is more susceptible to background light scatter. Reverse Transcriptase: A polymerase that catalyzes synthesis of DNA from an RNA template; the enzyme that makes a DNA "copy" of RNA; contrast with transcription. -,
2003;37~1202-19. 747 ~ G o b h o s ~ h a t e m 7i a11, , 718 Hyporeninemic hypoaldosteronism, 7. Thvroxine .(TA: ,. Boyd and Charles D. In VP, protoporphyrin-IX (and other dicarboxylate porphyrins) are elevated and there is a smaller increase in coproporphyrin (with the type-111 isomer predominating) (see Table 29-3). One particular, but
common, example occurs when an upper arm tourniquet is not released before beginning to draw blood after a patient clenches his fist repeatedly. (Technically, arrhythmia means absence of rhythm. Initially, there is usually a slight reduction of total body water resulting in an increase in protein and protein-bound constituents. Lactate dehY
drogenase (LD) activities may be very high, and ALT and AST activities are usually 2 to 10 times their upper reference limit. Clinical practice guidelines, however, have adopted 100,000 copies/mL (20,000 IUlmL) as a "clinically significant" level of viremia. Urinary excretion of catecholamines is usually increased for 2 days; serum cortisol is reduced.
Some assemblies are recycled for as many as 7500 tests, which lowers the cost of each test. Neuschwander-Tctri B, Caldwell S. YL LYCBL . When an individual becomes active after a period of bed rest, more than 3 weeks are required before calcium excretion reverts to normal, and another 3 weeks before positive calcium balance is achieved. This
protein is the major serine protease inhibitor (serpin) in plasma, and is decreased in homozygous deficiency and cirrhosis and increased by acute inflammation. For example, TJ concentration decreases by up to 40's in persons older than 40 years of age. The chemistry, biochemistry, and methods for CG are discussed later in this chapter. 652f. A
different hierarchy of evidence (Table 1-4) may be useful for grading of such laboratoqvrelated recommendations.The highest level of evidence is evidence related to medical needs. Alternatively, a urine specimen that tests negative for - ~ ~~ - ~ ~ ~ available in immediate and extended release dosage form. The current change occurs at the
decomposition potential range, which is expected to be specific for a given analyte. Immunogen: A substance capable of inducing an immune response. The schematic diagram also shows the different angles from the incident light beam where thc detector, filter, and optics are placed to measure light scattering. All labels should conform to the
laboratory's stated requirements to facilitate proper processing of specimens. Nonetheless, an GH Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine 7 Item # 1 Identify the article as a study of diagnostic accuracy (recommend MeSH heading sensitivity and specificity). Principles of Clinical Enzymology, 140 Renze Bais,
Ph.D., A.A.C.P.A., and Mauro Panteghini, M.D. Basic Principles, 141 Enzyme Kinetics, 144 Analytical Enzymology, 149 10. The skin lesions resemble those of PCT, VP, and HCP but are more severe and persistent throughout life. Bilirubin metabolism is discussed in Chapter 28. Evacuated blood tubes may be made of soda-lime or borosilicate glass or
plastic (polyethylene terephthalate). Modem tHcy methods include enzyme immunoassays and chromatographicbased methods. Young DS, Bermes EW. Units are expressed as number of times greater than gravity (e.g., 500 x g). In this situation, it is not possible to establish that one set of the measurements is the correct one and then consider the
deviation of the other set of measurements from the presumed correct concentrations. The electrode membranes contain a lipophilic amine-type neutral ionophore that exhibits very high selectivity for H+ (see Figure 5-2). Epigenetics: Processes that alter gene function by mechanisms other than those that rely on DNA sequence change; these
processes include DNA methylation, genomic imprinting, histone modification, and chromatin remodeling. We therefore focus on systematic reviews of the addressed in a systematic review in diagnostic medicine: one diagnostic accuracy of tests. The nephron in transport of sadium, amino acids, and glucose. Hematuria: Blood in the urine. A hollowcathode lamp serves as the light source relation to theconcentrationof the analyte,either the KubelkaMunk equation or the Clapper-Williams transformation is for an AA spectrophotometer. If the bum occurs at the site of pilocarpine stimulation, sweat should not be collected. POCT devices for monitoring anticoagulant therapy have also been
developed for use in clinics or by the patient at home. These are available in two forms: (1) lot-analyzed reagents, in which each individual lot is analyzed and the actual amount of impurity reported, and (2) maximum impurities reagents, for which maximum impurities are listed. Ion-selective electrode capability also has been incorporated into
medium- and large-sized automated analyzers as integrated three- and four-parameter modules; this incorporation has increased significantly these systems' throughputs because several results are produced in parallel. During this trimester, the growth rate decelerates. hardware and software for routing data. At the present time, the only way to
accurately detect fibrosis is by a liver biopsy. + + The detection limit of a method should not be confused with the so-called analytical sensitivity. Single bolus plasma clearance of iohexol demonstrates excellent agreement with constant infusion urinary inulin clearance. Define photometry, absorbance, percent transmittance, bandwidth, stray light,
and linearity. Selection and Analytical Evaluation of Methods-With Statistical Techniques Cum. Turbidimetry: The measurement of turbidity; generally performed through use of an instrument (spectrophotometer or photometer) that measures the ratio of the intensity of the light transmitted through dispersion to the intensity of the incident light. It is
important to note, however, that both of these methods may not fully account for cholesterol associated with IDL and Lp(a). 1 Particiwant recruitment: Was recruitment based on wresentino svmotoms. However, when the sample size is small, the uncertainty in SD causes the t distribution to have greater dispersion and heavier tails than the standard
gaussian distribution, as illustrated in Figure 13-5. Elevated CA 19-9 concentrations (>37 kU/L) discriminate between pancreatic cancer and benign pancreatic disease; studies report sensitivities and specificities that range from 69% to 93% and 76% to 99%, respectively. This pH increase causes a reduction of the plasma phosphate concentration,
with an increased excretion of phosphate and other electrolytes. Moyer, Ph.D., and Gwendolyn A. Cleaning of the puncture site should be done with a circular motion and from the site outward. Hb F has a higher affinity for oxygen than does Hb A. Chromatographic assays include a wide variety of methods, such as (1) amino acid analysis; (2)
highpelformance liquid chromatography (HPLC) with ultraviolet, fluorescence, or electrochemical detection; (3) capillary electrophoresis with fluorescence detection; (4) gas chromatogtaphy-mass spectrometry (GC-MS);and (5) liquid chromatography with tandem MS (MS-MS). Gout: A group of disorders of purine and pyrimidine metabolism. Hosp
Pract 1978;13:100.Adapted from a drawing by A. In a population of healthy women, 95% of the population has CA 549 values below 11 kU/L. In the thick ascending limb of the loop of Henle, Cl- is actively reabsorbed by the chloride pump, whose action promotes passive reabsorption of Na+. From an external perspective, OSHA inspectors have the
authority to enter a clinicallaboratoryunannounced and, on presentation ofcredentials, inspect it. For example, if a test that is designed to detect early cancer is evaluated in patients with clinically apparent cancer, the test is likely to perform better than when used for persons who do not yet show signs of the condition. Because y-rays are high-energy
photons their penetrating power is very high and more difficult to shield. For such individuals medical giade nodatex gloves made of materials such as vinyl, nitrile, neoprene, or thermoplastic elastomer are available. Investigation of infertility with the emphasis on laboratory mring and with reierencc to radiological imaging. Both ALT and AST enzyme
activities are mildly elevated. If the two field methods are based on the same measurement principle, the random bias terms are likely to be correlated. Hepatic encephalopathy, in the cirrhotic patient, is often precipitated by GI bleeding that enhances ammonia production. Hypocalcemia: Low concentration of calcium in plasma; commonly presents as
neuromuscular hyperexcitability, such as tetany, paresthesias, and seizures; most commonly caused by chronic renal failure, insulin secretion, administration of insulin, or respiratory alkalosis), lowered renal threshold (hyperparathyroidism), iutestinal loss (vomiting, diarrhea, antacids), decreased absorption (malabsorption), or intracellular loss
(acidosis). Manufacturing of POCT Devices Since many POCT methods are only used once and then discarded, reproducibility of manufacture is a key requirement so that consistent performance extends across a large number of strips or devices. Beta (b-) Particle: High-energy electron emitted as a result of radioactive decay. Chromium Occupational
exposure to chromium (Cr) represents a significant health hazard." Chromium is used extensively in (1) the manufacture of stainless steel, (2) chrome plating, (3) tanning of leather, and as (4) a dye for printing and textile manufacture, (5) a cleaning solution, and (6) an anticorrosive in cooling systems. implications for Therapy o1 8 I II 111 IV (N=18)
(N=152) (N=351) (N=276) New York Heart Association Class Figure 33-7 Relationship of BNP concentrations (Biosite Triage) and NYHA classification of heart failure. In addition some of the multiple-use devices incorporate onboard centrifugarion. Secondary reference materialscuntain one or more analytes in a matrix that reproduces or simulates
the matrix of samnles that are tvoicallv analvzed. Key chapter topics are: How to assess the diagnostic accuracy of tests * How to use clinical outcomes studies Ways to evaluate the economic value of medical tests How to conduct systematic reviews of diagnostic tests How to use clinical practice guidelines When and how to conduct a clinical audit
These principles provide a foundation for the rational and appropriate use of diagnostic tests. The elimination of these compounds from the bloodstream therefore depends on ( I ) hepatic blood flow, (2) patency of the biliary tree, and (3) hepatic parenchymal function. Photodecomposition In conventional fluorometry, excitation of weakly fluorescing or
dilute solutions with intense light sources will cause photochemical decomposition of the analyte (photobleaching). When a bar code scanner is passed over the bar code, the light beam from the scanner is absorbed by the dark bars and not reflected; the beam is reflected by the light spaces. Clin Chem ZOOQ46: 1041-50.) Audit can be used to (1)
solve problems, (2) monitor workload in the context of controlling demand, (3) monitor the introduction of a new test and/or change in practice, and (4) monitor the adherence with best practices ( e . Volatile chemicals and compressed gases pose specific hazards. Serum, plasma, and urine may be stored at 2 "C to 4 "C or frozen. A positive result is
found in about half of pregnant females at the beginning of the missed menses-at about 2 weelcs after conception. Oxford: Oxford University Press, 1987:l-770. Phosphorescence is distinguished from fluorescence in that it continues even after the radiation causing it has ceased. Nicoloff IT. Despite years of experience with centrifuges, there are just a
few specific recommendationsfor RCF or time for centrifugation of blood specimens. The serum bilirubin is usually >6 mg/dL. Traceability: "The property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually national or international standards, through an unbroken chain of comparisons all ,L
A having stated uncertainties." [ISO] This is achieved by establishing a chain of calibrations leading to primary national or international standards, ideally (for long-term consistency) using the Systeme Internationale (SI) units of measurement. Price CP, St John A. The number indicates how many units are contained in the property. Only liquid stools
justify the trouble of analysis because it is only when liquid feces occur that losses of electrolytes are significant. sing the Test The key criterion for a useful test is that the result can lead to a change in the probabilityof the presence of the target condition. The extent of fibrosis (stage) is strongly related to risk of progression to cirrhosis, whereas
necroinflammatory activity (grade) is correlated with progression in some, but not all, studies. Elevated CA 15-3 is also found in other malignancies, including pancreatic (go%), lung (71%), ovarian (64%), colorectal (63%), and liver (28%) cancer. AmpLicon: The product of an amplification reaction, such as PCR. Renal secretion of renin is complex, but
is at least partly regulated by renal perfusion and plasma sodium concentration. Capillary Electrophoresis: A method in which the classic techniques of slab electrophoresis are carried out in a small-bore, fused silica capillary tube. Electrolyte Homeostasis The proximal convoluted tubule is predominantly concerned with reabsorption (Figure 34-4).
See Bone resorption Bone ash, 25t Bone marrow, 806 Bone meal, 25t Bone resorption antiresorptive therapy for, 731 biochemical markers of description of, 731, 731t preanalytical and analytical variables for, 732 Bone resorption (Continued) pyridinium, 732 tartrate-resistant acid phosphatase, 732-733 telopeptides, 732 urinary hydroxyproline, 733
description of, 730 Bootstrap method, 233-234 Bovine serum albumin, 25t Boyle's law, 441, 441t Brain natriuretic peptide. Using the sodium ion as an example, the relationship between concentration and molality is given by: cNa+= m,, x pHzO (13) where pHzO is the mass concentration of water in kg/L. Hepatitis C Virus The hepatitis C virus
(HCV)14is the most common cause of chronic hepatitis in North America, Europe, and Japan. Adrenal Cortical Disorders, 749 Laurence M. Different regions of the tubule have been shown to specialize in certain functions. Osmometry: The technique for measuring the concentration of solute particles in a solution. EMIT is a homogeneous EIA (Figure
10-15): Because it does not require a separation step, an EMIT assay is simple to perform and has been used to develop a wide variety of drug, hormone, and metabolite assays. Indeed, in anemia, low affinity (as aresult of increases in 2,3-DPG) is a desirable compensatory mechanism. In an effort to standardize testing, the CLSl developed the
guidelines document C34-A2.' In addition, the Cystic Fibrosis Foundation has produced a videotape detailing the performance and interpretation of the sweat test. In general, cross-reactivity with oxycodone and oxymorphone is very low. Schindler, and Mitchell G. To avoid some of the issues concerning poppy seed ingestion and the legitimate use of
opiate medications, the U.S. Department of Defense established confirmatory cutoff concentrations of 4000 ng/mL morphine and 2000 ng/mL codeine, and also requires testing for 6-monoacetylmorphine (see Table 31-5). At the end of the equilibrium temperature plateau, the galvanometer again indicates decreasing temperature as the sample freezes
further toward a complete solid. A pregnant patient has about a 1 in 200 chance of dying from a n ectopic pregnancy. ~ ~ .... Lamb Ph.D., F.R.C.Path., and Christopher P. Flame Emission Spectrophotometry Although once the most widely used method for measuring Nai and Kf analysis, FES is no longer a common laboratory method. Second trimester
acrecning for Down's syndrome using maternal serum dimeric inliibin A. In addition, certain other viruses may infect the liver as part of a more generalized infection, among them t to mega lo virus (CMV), Epstein-Barr virus (EBV), and herpes simplex virus (HSV). Calcium Channel Blocker: One of a group of drugs that inhibit the entry of calcium into
cells or inhibit the mobilization of calcium from intracellular stores, resulting in slowing of atrioventricular and sinoatrial conduction and relaxation of arterial smooth and cardiac muscle; used in the treatment of angina, cardiac arrhythmias, and hypertension. Because cholesterol associated with IDL, Lp(a), and LDL are all positively associated with
risk for CHD, their inclusion in the LDL fraction is not considered to be an issue in characterizing CHD risk in patients. The concept introduces a scientific approach to an area where clinicians have largely relied on their intuition and experience. 140 Alpha &cay, 30 Alpha-fetoprotein AFP-L3%, 351 in African-American women, 815 amniotic fluid, 813,
819 analytical methods for, 351 biochemistry of, 350, 818-819 clinical applications of, 350-351 definition of, 802 description of, 163 expression levels, 338t fetal, 351, 811f hepatic disorders and, 679 hepatic production of, 806 hepatocellular disease uses of, 351 human chorionic gonadotropin and, 351 maternal screening for fetal defects, 811f, 811813 neural tube defect screening . joining of nucleotide monomers forms the polymers of DNA and RNA. Such therapy includes oophorectomy,hypophysectomy,and adrenalectomy (ablative therapy), and administration of antiestrogens and androgens (additive therapy). In acute T-cell leukemias, there is an (8:14) (q24:qll) translocation that results in
activation of the gene, and activation of the gene is associated with a poor prognosis. Measurement of carbohydratedeficient transferrin is used to identify habitual alcohol ingestion. In the case of pediatric patients, the parent or guardian should be present and provide active identification of the child. Vigorous lateral displacement 4. It is used in
industry (1) in electroplating, (2) in the production of nickel-based rechargeable batteries, (3) as a common pigment in organic-based paints, and (4) in tobacco products. This water should be used immediately after production. Thermal Regulation Thermal regulation requires the establishment of a controlledtemperature environment in close contact
with the reaction container and effic~entheat transfer from the environment to the reaction mixture. (2) . Human tissue kailikrein gene family: applications in cancer. Ziegler MM, Baldwin TO, eds. RCF is calculated as follows: where 1.118 x 10" = a n empirical factor r = radius in centimeters from the center of rotation to the bottom of the tube in the
rotor cavity or bucket during centrifugation rpm = the speed of rotation of the rotor in revolutions per minute The RCF of a centrifuge may also be determined from a nomogram distributed by manufacturers of centrifuges. (Clinical and Laboratory Standards Institute1 NCCLS. In a few high-throughput automated analyzers, reagents and diluent are
drawn from bulk containers through tubes, and the sample from the specimen cup is drawn through the aspirating probe. When all hemoglobin is saturated with 02, further increase in the PO, of alveolar air simply increases the concentration of cdO: in arterial blood. SO2 is most often determined by pulse oximetry. See Cannabinoids cocaine, 562,
587-588, 588f description of, 574-575 dextromethorphan, 588, 595f, 595596 ephedrine, 578f, 579 ethanol. Typical interfaces in the past have used serial RS-232 connections to permit interactive communication between computer systems in the modem laboratory analyzer and the Laboratory Information System (LIS). Zinc chelation shiits the
fluorescence peak of protoporphyrin to shorter wavelengths and reduces the fluorescence intensity. Detection of the heroin metabolite 6-acetylmorphine (see Figure 31-24) would also eliminate poppy seed ingestion. Some physicians screen patients for preterm labor risk at 24 to 30 weeks. Right-angle fluorescence measurement is one of the common
approaches, with emitted light passing through the emission interference filter to a photomultiplier tube. Modular analyzers were developed by manufacturers to provide scalability and increase operational efficiency (Table 11-1). In studies of diagnostic accuracy, the results of one test (often referred to as the index test, the test of interest) are
compared with those from the reference standard (the best current practice to arrive at a diagnosis). Notice that the cut-off point should not be confused with the detection limit. Otherwise the possibility of errors occurs (e.g., the hook effect in noncompetitive immunoassays) caused by a decreasing signal response at very high concentrations.
However, light scatter intensity at 90" is much less. CA 27.29 has been approved by the FDA for clinical use in the detection of recurrent breast cancer in patients with stage I1 or stage I11 disease. Because of its being highly hazardous, most recommend that no mercury be used in the laboratory. Before a specimen is transferred into small containers
for each of the ordered tests, it must be thoroughly mixed to ensure homogeneity because the composition of the urine will vary throughout the collection period. Bruns. TPA is helpful in the differentiation of cholangiocarcinomas (in which T P A concentration is elevated) from H C C (in which TPA concentration is not elevated). Mole = mass (g) gram
molecular weight (g) Molarity of a solution = Molality of a solution = number of moles of solute number of liters of solution number of moles of solute number of kilograms of solvent Normality of a solution - number of gram equivalents of solute number of liters of solution Gram equivalent weight (as oxidatant or reductant) - formula weight (g)
difference in oxidation state For example, using these equations, a 1 molar solution of HSO4 contains 98.08 g H 2 S 0 4per liter of solution. Most chronic drug reactions resolve when the drug is discontinued. For example, addition of Sb to lead, tin, and copper increases the hardness of these metals when used as electrodes, bullets, type metal for
printing, and ball bearings. Standard Reference Material (SRM): A certified reference material (CRM) that is certified and distributed by the National Institute of Standards and Technology ( N E T ) , an Agency of the U S . Absorption and scattering by molecular species are particularly problematic at lower atomizing temperatures. After a short
interval of exposure, vomiting, diarrhea, and intestinal spasms occur. One kinetic spectrophotometric assay for Na+ is based on activation of the enzyme P-galactosidase by Nat to hydrolyze o-nitrophenyl-b-D-gala~top~ranoside (ONPG). Some of these devices use thick-film sensors or electrodes in strips to measure glucose, lactate, and urea
incorporating the same technology described above, but differ in that the sensors are designed to be reusable. After removal of the needle from the syringe, drawn blood should be quickly transferred by gentle ejection into tubes prepared for its receipt or promptly analyzed in the case of blood gases. The HDLL), and when automated are operated
with coefficients of varicontaining supernatant then is removed, and HDL cholesterol ation in the range of approximately 2% to 3%. A 2005 CAP proficiency testing report indicated that approximately two thirds of the laboratories used indirect ISE proficiency to measure Na+ and Kt. Important differences in direct and indirect methods that cause
significant differences in analytical results are discussed in the later section on the electrolyte exclusion effect. The major advantage of the Zeeman correction method is that the same light source at the same wavelength is used to measure the total and the background absorption. T h e reader should refer to CLSI document C34-A2 for techniques to
minimize the potential for Qualitative Tests A qualitative sweat test represents a screening test for CF. Zollinger-Ellison (Z,E) Syndrome: A condition resulting from a tumor (gastrinoma) of the pancreatic islet cells that results in an overproduction of gastric acid, leading to ulceration of the esophagus, stomach, duodenum, and jejunum and causing
hypergastrinemia, diarrhea, and steatorrhea. Tonka beans have been known to cause reversible liver damage. Increased red cell protoporphyrin (mostly ZPP) may also occur in sideroblastic, megaloblastic, and hemolytic anemias. The acidbase status, however, reverts to normal within 24 hours in the absence of disease. lnterface to automated
analyzer: A direct physical connection to an automated analyzer that permits the analyzer's sampling probe to aspirate directly from an open specimen container while the container is still on the conveyor, or that may robotically lift the container from the conveyor and place it in the analyzer. A notable increase of AFP concentrations in patients
considered free of metastatic tumor may indicate the development of metastasis. Type 1, or classic, HRS represents rapidly declining renal function, usually developing in a person with preexisting type 2 HRS. For any specimen submitted in a screw-cap test tube or cup, the label should be placedon the cup or tube directly, not to the cap. The
proportion of creatine kinase (CK) that is CK-MB is much greater in the trained than untrained individual. Because it has a half-life of only about an hour, changes in its rate of synthesis produce short-term alterations in enzyme concentrationand cellular ALAS activity.Synthesis of ALAS1 is under negative feedback control by heme. In addition to the
conductivity results (in mmol/L), the report should include sweat conductivity reference intervals. Vitamin D: Fat-soluble sterol produced by skin upon exposure to sunlight or absorbed from foods that contain it (fish liver oils, egg yolks, liver) and foods supplemented with vitamin D (such as milk in the United States); deficiency causes rickets in
children and osteomalacia in adults. One benefit of automation is a reduction in the variability of results and errors of analysis through the elimination of tasks that are repetitive and monotonous for most individuals. Use of this type of quality specification for imprecision and bias appears appropriate in guidelines. Determination of P 5 ~ PS0is
defined as the PO, for a given blood sample in which The the hemoglobin of the blood is half saturated with 02. No longer is 172 T II Analyt~calTechniques and Instrumentation automation simply being used to assist the laboratory technologist in test performance, but it now includes (1)processing and transport of specimens, (2) loading of specimens
into automated analyzers, and (3) assessment of the results of the performed tests. Exceptions are the measurement of blood group substances to determine secretor status and genotype and, most recently, to detect the presence of anti-H1V antibodies. Systems developed for expressing the results produced by the clinical laboratory include the
Logical Observation Identiiier Names and Codes (LOINC) system and the International Federation of Clinical Chemistry/Intemational Union of Pure and Applied Chemistry (IFCC/IUPAC) system. In conjunction with network technology, remote control software not only allows monitoring of the performance of the device but also enables those
responsible for the instrument to carry out some service procedures or even shut the instrument down completely if required. Pancreatic digestive enzymes, in a bicarbonate-rich juice, enter the duodenum through the ampulla of Vater and sphincter of Oddi (see Figure 37-2) and mix with the food bolus in the duodenum. Clin Chem 1995;41:343-60.
Phosohorimetrv is the measurement of ohoswhorescence, a type'of lnmin&ence produced by certain substances after absorbing radiant energy or other types of energy. McMalmn RP, Aronson-Fricdman L, Pawcrsiin BH, Greenhut SF. Interpreting the bias as being identical with the mean bias may lead to an underestimation of the total error. List the
methodologies used in screening congenitai hypothyroidism, congenitai adrenal hyperplasia, sickle cell disease, and cystic fibrosis. External Validity: The degree to which the results of a study can be generalized to the population as defined by the inclusion criteria of the study. State the laboratory values obtained with each of the following hepatic
diseases: Acute viral hepatitis Acute alcoholic hepatitis Acute toxic or ischemic hepatitis Choiestasis Chronic hepatitis Cirrhosis Reye syndrome Wilson disease RDS AND DEFlNlTl Alcoholic Liver Disease: Alcoholic cirrhosis is a condition of irreversible liver disease due to the chronic inflammatory and toxic effects of ethanol on the liver. Long-term
outcome Each of these components should have specifically written protocols that deal directly with the performance of the tasks involved. Also, the larger the quenching constant, the greater the degree of quenching for the given fluorophore. Diamandis EP, Chrisrnpoulas TK.Immunoassay. Increased ALA excretion is secondary to inhibition of ALAD
caused by lead displacing zinc at its catalytic center. CA 242 is found in the apical border of ductal cells of the human pancreas and in the epithelial and goblet cells of the colonic mucosa. All thermometers must be verified against a certified thermometer before being placed into use. In the Macroduct system, sweat is collected in a disposable
microbore-tubing coil collector. In some analyzers reaction time depends on the rate of transport of reaction mixture through the system to the measurement station, on timed events of reagent addition (or activation) relative to measurement, or on both. Lipids, Lipoproteins, Apolipoproteins, and Other Cardiovascular Risk Factors, 402 Nader Rifai,
Ph.D., G. Feces, and aspirates and drainages from different portions of the gastrointestinal tract may also be submitted for electrolyte analysis. PCO, is increased but PO2 is decreased. Grading quality of evidence and strength of recommendations. Nevertheless, the urine is likely to be contaminated, to some extent, by such material. Production of
aldosterone in the adrenal cortex is stimulated by the renin-angiotensin system and by high plasma potassium concentration. If the mean bias depends on the concentration or the dispersion varies with the concentration or both, the relations become more complex, and the interval mean +2 SD of the differences may not fit very well as a 95% interval
throughout the analytical measurement range. It takes advantage of the specificity of the antigen-antibody interaction and the ability to measure very low quantities of radioactive elements. Washington DC: AACC Press, 2007. Initiating bar code identification at a patient's bedside ensures greater integrity of the specimen's identity in an analyzer.
When introducing new diagnostic assays, reliable estimates of clinical sensitivity and specificity must be obtained either from the literature or by conducting a clinical outcome study. Cystic fibrosis affects many types of exocrine glands-particularly the sweat glands (the sodium and chloride content of sweat is elevated)-but also glands in the lung and
pancreas causing the secretion of a viscous mucus liable, in the lung, to become infected. For electrochemiluminescence, the reaction vessel incorporates an electrode at which the electrochemiluminescence is generated. 350 T IV Analytes Clinical Applications hCG is elevated in nearly all patients with trophoblastic tumors (>I million IUIL), in 70% of
those with nonseminomatous testicular tumors, and less frequently in those with seminoma. Potassium ions are also secreted in the distal tubule. Clin Chem 1982;28:1931-5.) ---- 436 T IV Analytes plasma C 1 concentration because the erythrocyte concentration of C1- is approximately half of that in plasma. Detectors filled with certain gases or gas
mixtures are designed to capture and measure the ions produced by radiation within the detector. tion, there is increased urinary excretion of the major biochemical components of skeletal muscle. The silver-silver chloride electrode consists of a silver wire or rod coated with AgClc,l,d, that is immersed in a chloride solution of constant activity; this
sets the half-cell potential. It may be possible to undertake a metaanalysis if data are available from a number of similar studies (i.e., asking the same question in the same type of patients and in the same or similar clinical settings). A high-level sorter is often used to separate specimens that require centrifugation, or other processing steps from
specimens that do not, or to route specimens into completely different pathways within the total automation system." 5. The main use of Tg measurement is as a tumor marker for patients with a '~ two diagnosis of differentiated thyroid c a n ~ e r .Approximately thirds of these patients have an elevated preoperative Tg. An elevated preoperative Tg
concentration confirms the tumor's ability to secrete Tg and validates the use of postoperative measurement of Tg to monitor for tumor recurrence. Use of cellular ATP increases cellular permeability causing slight increases in the serum activities of enzymes originating from skeletal muscle. Untreated PKU patients develop microcephaly, eczematous
skin rash, "mousy" odor (due to accumulation of phenylacetate), and severe mental retardation. nccls .erg)-has published several documents that describe and discuss the use of reference materials in clinical laboratory medicine. Although this decrease is present in all tissue, the excess protoporphyrin is formed mainly in erythroid cells. However,
metabolism of ethylene glycol by ADH results in the formation of a number of acid metabolites, including oxalic acid and glycolic acid (Figure 31-31). Reference Standard: In evaluations of diagnostic accuracy of medical tests, the best available method for establishing the presence or absence of the target disease or condition; this could be a single
test or a combination of methods and techniques. Abnormal serum arsenic concentrations are detected for less than 4 hours after ingestion. Specific interferences (chemical interferences) are analyte dependent. In the case of drugs of abuse, devices are designed such that positive responses are only obtained if the concentration is above a
precalibrated cut-off In contrast to the thick-film technology described above, single-use sensors have also been constructed using thin-film technology, the most common commercial example being the LSTAT analyzer. OCT is a mixture of polyvinyl alcohol and polyethylene glycol that surrounds but does not infiltrate the tissue. Mitochondria1 DNA:
The circular DNA within a mitochondria1 organelle that codes for polypeptides involved in the oxidative phosphorylation pathway; this DNA is transmitted across generations by maternal inheritance. Levels of optimum, desirable, and minimum performance for both imprecision and bias have been defined based on these concepts. Factors that
regulate distal tubular secretion of K+are (1) intake of Na+ and K+, (2) plasma concentration of mineralocorticoids, and (3) acid-base balance. Investigation of tragic air accidents in the late 1990s by the U S . Horvath AR, Pewsncr D, Egger M. A schematic diagram of a flow cytometer is shown in Figure 4-16. In: Rurtis CA, Ashwood ER, Brum DE,
eds. 0 0 Soluble comDlexes 0 0 0 0 IInsoluble complexes O Oo =o O o Antigen 157 Several forces act cooperatively to produce antigen-antibody binding. Maintenance of the intracellular-extracellular K+ gradient depends on the activity of the energy-dependent Nat-K+ ATPase. Automatic reading of bar coded labels reduces the error rate from 1 in
300 characters (for human entry) to about 1 in 1 million characters. Spectroph~tometr~: The measurement of the intensity of light at selected wavelengths. Insufficient samples must not be pooled for analysis. O n the preovulatory day, the aldosterone concentration may actually be twice that of the early part of the follicular phase. In
autoradiography a photographic emulsion is used to visualize molecules labeled with a radioactive element. Visible Light: The 390 to 780 nm region of the electromagnetic spectrum that is visible to the human eye. In practice, a bar coded label (often generated by the laboratory information system and bearing the sample accession number) is placed
onto the specimen container and is subsequently "read" by one or more bar code readers placed at key positions in the analytical sequence. Gastrin: A group of peptide hormones secreted by the mucosal gut lining of some mammals in response to mechanical stress or high pH. N-ras is found on the short arm of human chromoa cell from a normal
state to a cancerous one and, finally, for metastatic spread. neck,. Both malignant and nonmalignant squamous cells have been shown to contain the neutral fraction, whereas the acidic fraction is found mainly in malignant cells and is the form released into the circulation. Reverse T, is a biologically inert metabolite of thyroxine (T4) that also has
three iodine molecules attached (L-3,3',5'trii~doth~ronine). Enchromatin: Genomic regions that are rich in genes and are generally less compactly organized during interphase than is heterochromatin. Preterm Delivery: Giving birth to a baby before 37 weeks gestation. Glomerular Filtration Rate (GFR): The rate, usually expressed in milliliters of
blood filtered per minute, at which small substances such as creatinine and urea are filtered through the kidney's glomeruli. < I . Glucose: A six-carbon simple sugar that is the premier fuel for most organisms and an important precursor of other body constituents. Venipuncture should never be performed on a standingpatient. For example,
identifiers, such as (1) serial number, (2) part number, (3) color, (4) manufacturer, (5) patient number, and (6) Social Security number, have been used to identify an object or patient through the use of electronic data processing. The change of laboratory data around a hemostatic set point from one occasion to another within one person is called
within-subject or intraindividual variation. Cheng J, Forrim P, Surrey S, Kricka LJ, Wilding P. 2002 Jan 18;295(5554):51?-8. This time period is represented by the up and down arrows in the diagram. EDTA is a chelating agent, binding divalent cations such as Ca2+ and Mg2+.It is particularly useful for hematological examinations and isolation of
genomic DNA because it preserves the ceilular components of blood. This interference is minimized by (1) careful design of the filters used for spectral isolation, (2) the selection of a fluorophor with an emission spectrum distinct from those of interfering compounds, or (3) the use of rime- or phase-resolved fluorometry (see Chapter 4). Winter and
Roger L. These barriers, also known as PPE, include (1) gloves, (2) gowns, (3) laboratory coats, (4) face shields or mask and eye protection, (5) mouth pieces, (6) resuscitation bags, (7) pocket masks, or (8) other ventilator devices. The maternal IgG produced is actively transported across the placenta into the fetus. The DF3 antibody recognizes an
epitope within this 20 amino acid-repeating sequence of the peptide core. Systematic Review: A methodical and comprehensive review of all published and unpublished information about a specific topic to answer a precisely defined clinical question. Clinical chemistry specialists, who have long been active in these areas, have assumed increasing
responsibility in core laboratories and thus have become more involved in areas such as hematology, coagulation, urinalysis, and even microbiology. Dorgan IF, Fears TR. The resulting pattern shows two distinct a,antitrypsin species, the free protease inhibitor (n~ht)and proteaseantimatcase cam~lex(left). It should also be noted that if specimens are
removed from their carriers on the line for testing, a system of queuing empty carriers is required to return the tubes to the conveyor. The may exceed 10% of the total amount of ~arbox~hemoglobin hemoglobin in heavy smokers, and the increased number of cells compensates for impaired ability of the red cells to transport oxygen. The development
of practice guidelines for the clinical laboratory is a challenging new area. In such systems, light is passed to and from the sensing site either by optical fibers or simply by appropriate positioning of light sources (light emitting diodes, LEDs), filters, and photodetectors to monitor absorbance (byreflectance), fluorescence, or phosphorescence (Figure
5-9). A risk assessment should also be conducted t h a t w i l l focus primarily o n t h e procedures and processes that have t o be p u t in place t o ensure t h e maintenance of a h i g h quaiity of service. T o prevent artificial matrix-induced differences, fresh patient samples are the optimal material. Thus, the first tube may show a 5% increase of
protein, whereas the third tube may show a 10% change. What is this patient's prognosis? Furthermore, plasma or whole blood has a distinct advantage in determining K+ concentrations, which are invariably higher in serum depending on platelet count.16 Specimen tubes should be centrifuged unopened, and the serum or plasma separated
promptly. .~ . Figure 13-13 Bland-Altman plat of relative differences for the drug comparison example. Life-threatening hypoglycemia may occur. , tumor marker uses of, 356 Immunophilin, 539, 560 Irnrnunoreactive trypsinogen test, 436 Immunostrips, 188, 191-192 Immunosuppressants cyclosporine, 5571, 557-558,558f definition of, 539, 557 in
kidney transplantation patients, 654 mycophenolate mofetil, 558-560, 5596 Many changes take place in the composition of body fluids between infancy and puberty. These areas include effective waste management and bioterrorism and - chemical terrorism response plans in the event of potential threats or casualties involving these ypes of agents
Every clinical laboratory must have a comprehensive and effective formal safety program. One such device separates plarrna from red cells after which the plasma reacts with pads of dry reagents for glucose or cholesterol or triglycerides and measurement of the absorbance in a small photometer. Anxiety stimulates increased secretion of (1)
aldosterone, (2) angiotensin, (3) catecholamines, (4) cortisol, (5) prolactin, (6) renin, (7) somatotropin, (8) TSH, and (9) vasopressin. Vigorous withdrawal of blood into a syringe during collection or forceful transfer from the syringe to the receiving vessel may cause hemolysis of blood. Withholding this information is known as blinding or masking.
Instruments that use similar algorithms have high correlation but poor agreement. Studies of the prognostic value of a test ask the question, "Can the test be used to predict an outcome?" By contrast, outcomes studies ask questions such as, "Does use of the test improve outcomes?'' For example, a study of the prognostic ability of a test might ask the
question, "Does the concentration of a cardiac troponin I in serum correlate with the mortality rate after myocardial infarction?"An outcomes study might ask, "Is the mortality rate of patients with suspected myocardial infarction decreased when physicians use troponin testing to guide desicions?" Many test attributes are amenable to studies of
outcomes. Chemically, a protein-precipitating chemical, such as (NHJ2S04, is added. Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine * Restrict the review to studies of high quality directly applicable to the problem of immediate interest, or and Explore the effect of variability in study other characteristics (setting, type of
populxion, disease spectrum, etc.) on estimates of accuracy, using subgroup analysis or modeling. Five daysare required to establish a new stable diurnal rhythm after travel across 10 time zones. Drugs known to provoke acute attacks include barbiturates, sulphonamides, progestogens, and most anticonvulsants, but many others have been implicated
in theprecipitation of acute attacks' (www. Chemiluminescence: The emission of light by ~noleculesin excited states produced by a chemical reaction, as in fireflies. If the emission slit is located near the front edge of the sample cell, as shown in Figure 4-14, B, the inner filter effect is minimized. The reactive sequence of the B27.29 overlaps with the
sequence of DF3 used in the CA 15-3 assay. Azzir R. Recreational Drug Ingestion Recreational drug ingestion refers to the ingestion of compounds for mood altering purposes. The tools of evidence-based laboratory medicine provide the means of delivering the highest quality of service in meeting the needs of patients and the healthcare professionals
who serve them. Red blood cells, white blood cells, and platelets are identified by their sizes. Clin Chcm 2004;50:3-32. An important part of a quality-assurance plan includes the external validation of sweat analysis accuracy through participation in proficiency testing, such as that offered by the CAP. Remove chemically precipitated protein from an
analytical specimen. To use circulating DNA as a cancer marker, there must he a mechanism to differentiate normal DNA from neoplastic DNA. ....................... Peristaltic pumps are used to move the sample into chambers containing fixed sample and reference electrodes. Schindler -- Hormones / Michael Kleerekoper -- Catecholamines and serotonin /
Graeme Eisenhofer, Thomas G. The loss of absorbance as NADH is consumed is measured by A method similar to the IHDL cholesterol precipitation a photometer at 340 nm. Sonnenwirth AC, jarett L, eds. The patient should be comfortable: seated or supine, if sitting is not feasible, and should have been in this position for as long as possible before
the specimen is drawn (see section PTER 3 43 below on postural effects on test values). Plasma sodium and chloride are often low in blind individuals, probably as a result of reduced aldosterone secretion. Fed Reg 2001;666:20403. Cytochrome A generic term for mixed-function, oxidative enzymes important in animal, plant, and bacterial physiology.
The resulting equation is called a spline function. The concentrations of most test constituents remain quite constant between puberty and menopause in women and between puberty and middle age in men. A restoring force is applied mechanically or electronically to the other arm to return the beam to its null position. Consequently, there is a
twofold to fourfold lowering of the detection limit in a sequential immunoassay, compared with that of a simultaneous assay, provided kl >> kl.This improvement in detection limit results from an increase in AgAb binding (and thus in a decrease in Ag* binding), which is favored by the sequential addition of Ag and Ag*. Quality management for unituse testing. E2F dimerizes with a DP protein and regulates the transcription of several genes involved in DNA synthesis. Analogous to absorption spectroscopy, the turbidity is defined as: Nephelometry is defined as the detection of light energy scattered or reflected toward a detector that is not in the direct path of the transmitted light. See
Quazepam Dose-response relationship, 539-540, 541f Dot blotting, 161, 281 Double diffusion, 159, 159f Double-beam-in-space spectrophotometer, 67, 67f Double-beam-in-time spectrophotometer, 67f Double-pan balance, 32 Down syndrome definition of, 802, 807, 810 matemal age and, 811f prenatal screening for description of, 813-814 in first
trimester of pregnancy, 815-816 twin pregnancy and, 815 Doxepin, 555t, 572f 2,3-DPG, 444 Dried-blood spot card, 826f Dronabinol, 586 Drug half-life, 562 Drug interactions, 539, 544 Drug monitoring, 539, 557 Drug testing detection cutoff concentrations for, 576t overview of, 574-575 specimens, 575-576 sports, 576 urine collection for, 575-576
workolace. Whitley, Ph.D., F.A.C.B., D.A.B.C.C Professor, Department of Pathology and Laboratory Medicine University of Kentucky, Director of Clinical Chemistry and Core Laboratory University of Kentucky Medical Center Lexington, Kentucky Catecholamines and Serotonin The world of laboratory science is ever changing and wonderfully
challenging. A linear relationship between the target values (X1'T,,8e,, X 2 ' 4 is presumed. (1864-1941) received the Nobelprize in 1920 for his work in thermochemNucleic Acid: A polymer made of nucleotide monomers (asugarmoiety, istry. proplonlc a c ~ ds ~ d echams attached to the tenapyrrole backbone. World Wide Web: A network of servers
on the Internet that lets computer users navigate among documents using graphical interfaces and hypertext links. Several technologies are available for automatic identification and data collection pulposes (Box 11-2). This comprises an initial equilibration or distribution phase while the marker mixes between the vascular and extravascular space
while also being cleared from the plasma by the kidney. S ~ c n c eCA. Once separated from the clot, metabolites are relatively stable at both room temperature and 4OC; however, specimens should be frozen if the analysis is delayed. Some workstations have rule-based software, which allows the operator to program rules for autoverification of test
results. See Down syndrome maternal serum screening for, 811816 neural tube defects. Analytical Methodology Several companies have produced CA 19-9 immunoassays. The time required to transport a specimen from its time of collection until it reaches the laboratory varies from a few minutes to as long as 72 hours. Preservatives: A substance or
preparation added to a specimen to prevent changes - in the constituents of a specimen. There is now a general trend for combining multiple biomarkers, including CA 125, to increase the sensitivity of detecting ovarian cancer, especially in screening settings. CA 125 is also useful in detecting residual disease in cancer patients following initial
therapy. These findings suggest that the time interval between completion and review of a guideline should be short. State the methods used to assess biood pH, CO, O, and oxygen saturation. These techniques may also be suitable for initial qualitative drug abuse screening and for direct sequential hair analysis without prior immunoassay. As food
enters the stomach, it ismixed by the contractions of the stomach. Federal Register 1992;57:7002,186. Personnel wearing contact lenses should be aware of the danger of irri- Introduction to Principles of Laboratory Analyses and Safety tants getting under a lens, making it difficult to irrigate the eye properly. About 80% of patients have the sporadic
(type-I) form of PCT in which the enzyme defect is restricted to the liver and the UROD gene appears to be normal. Is = intensity of scattered light from small particles excited by polarized light lo= incident intensity dnldc = change in refractive index of the solvent with respect to change in solute concentration M = molecular weight (g/mol) Optical
Techniques 81 Rayieigh scattering c = concentration (g/mL) of the particles 0 = angle of observation 90" N,= Avogadro's number h = wavelength of the incident light r = distance from light scattering to the detector As indicated in equation (12), there is a direct relationship of light scattering to the concentration of the particles and to the molecular
weight of the particles.'3 The Effect of Polarized Light on Light Scattering Equations (11) and (12) are different forms of the Rayleigh expression for light scattering from small particles if excited by polarized light. However, qualitative serum pregnancy tests detect pregnancy earlier, and quantitative serum tests are helpful in discovering problems in
early pregnancy. Chylomicron: A particle of the class lipoproteins responsible for the transport of exogenous cholesterol and triglycerides from the small intestine to tissues after meals. In this design, the new test should be adopted only if there is an improvement in patient outcome caused by switching to the new therapy and if that improvement in
outcome is associated with the test outcome. A few of the integrated systems described above offer specimen storage and retrieval modules as options in their Figure 11-8 Use of the conveyor system to sort specimens dynamically during specimen transport eliminates the requirement for separate equipment to sort specimens, but requires a more
sophisticated conveyor system with numerous bar code reading stations and gates to direct the specimens to the appropriate workstation. Control and Communications Systems In even the smallest device, there is a control subsystem that coordinates all the other systems and ensures that all the required processes for a n analysis take place in the
correct order. Such water is most conveniently prepared using commercial equipment, which ranges in size from small, disposable cartridges to large, resin-containing tanks. Some studies first select patients known to have the target condition, and then contrast the results of these patients with those from a control group. Collection and analysis of
sweat is described later in this chapter. We believe that they have produced a textbook that is reflective of the diverse, technical, and practical nature of the current practice of clinical laboratory science and medicine. Clinically, it offers little, if any, aid to the physician in the differential diagnosis of jaundice because knowing the percentage of the
bilirubin fractions in blood is of no diagnostic value. Filters have been incorporated into certain disposable tips for use with semiautomatic pipettes. Phencyclidine (PCP): A potent analgesic and anesthetic used in veterinary medicine. Breathing is shallow and irregular, and death is almost always due to respiratory paralysis. Haplotype: The association
of specific alleles at multiple loci on one chromosome strand. Methadone may generally be detected in urine for up to 72 hours following ingestion. AU Rights Reserved.) and specificity were 98% and 7696, respectively, with a value 3 L/day or 50 mL/kg body weight/ day). For example, it is possible to detect nitric oxide (NO) with high selectivity using
a similar gas electrode design in which the platinum is polarized at +0.900 versus Ag/AAgCI to oxidizediffusing NO to nitrate at the platinum anode: Such NO sensors have been used for a variety of biomedically important studies to deduce the amount of NO locally at or near the surface of various NO-producing cells. Photometry: The measurement of
light. Vapor Pressure Osmorneter The vapor pressure osmoineter is another type of osmometer. The most commonly used sizes are gauges 19 to 22. The signal at the electrode with the buffered internal layer isunaffectedby COz that diffusesacross the membrane. consultant. Automation in the Clinical Laboratory GH 181 Conveyor Belts T o reduce
labor costs, instrument manufacturers are developing approaches that will allow a single technologist to simultaneously control and monitor the functions of several instruments. See also Antibodies A celiac disease diagnosis using antibodies of, 704 characteristics of, 2961-2971, 305, 307t deficiency of, 704 nephropathy. Diamandis EP, Fritsche HA,
Lilja H, Chan DW, Schwarti MK, eds. Amperometric methods differ from voltammetty in that E,,, is fixed, generally at a potential value that occurs in the limiting current plateau region of the voltammogram and simply monitoring the resulting current, which will be propor- Electrochemistry and Chemical Sensors tional to concentration. The group of
observations that has actually been selected from the population is called a sampk. High-Performance Liquid Chromatography (HPLC): A type of LC that uses an efficient column containing s n d particles of stationary phase. When the leading fronts of antigen and antibody diffusion overlap, the reaction begins but formation of a precipitin line does
not occur until moderate antibody excess is achieved. In most cases, the mucosal damage is reversed by withdrawing all gluten-containing foods from the diet. Katal: The amount of enzyme activity that converts one mole of substrate per second under specified reaction conditions. There are also other Q C approaches, but many do not test the whole
process. The increased turnover of erythrocytes inwomen leads to their having a higher rericulocyte count than in men. Similarly, the goal for bias is to make bias small compared with the variation among individuals. Porter, Ph.D. Professor of Pathology and Laboratory Medicine University of Kentucky, Director of Toxicology and Therapeutic Drug
Monitoring, Formerly Director of Clinical Chemistry, Toxicology and Core Laboratories University of Kentucky Medical Center Lexington, Kentucky Clinical Toxicology Christopher P. Early diagnosis through newborn screening and early initiation of treatment leads to a good prognosis? If specimens are allowed to stand at room temperature, ongoing
glycolysisfrom blood cells can double homocysteine concentrations. Thyroid Follicle: The secretory unit of the thyroid gland consisting of an outer layer of epithelial cells that enclose an amorphous material called colloid. found in asymptomatic newborns identified through MS/MS newborn screening, heterozygous for the common mutation K304E.l
have failure to thrive, jaundice, and liver failure. In: Kost GJ, ed. Turbidimefry Nephelometry Turbidity decreases the intensity of the incident beam of light as it passes through a solution of particles. In the presence of free hapten, immune complex formation is decreased because more antibody sites are saturated; thus light scattering is decreased.
Here a combination of secretion and reabsorption takes place among Nai, Kt, and Hi. Although excess plasma hydrogen ions are secreted all along the tubule, it is in the distal tubule that exchange of H+ for Na+ (which is reabsorbed) fine tunes the balance between Hi loss and retention (see Chapter 35). Optical Techniques is the use of rate
measurements, where the initial sample blank is eliminated. Middk p m t : Schematic outline of the dispersion of target value deviations from the respective true values for a population of patient samples. For class S weights from 1 to 5 g, the tolerance is &0.054 mg, from 100 to 500 mg it is zk0.025 mg, and from 1 to 50 mg it is k0.014 mg. For a
more detailed discussion, see Bruns and Oosterhuiss or Oosterhuis et aLL9 Selection and Refinement of a Topic The critical importance of this first step is analogous to the importance of the corresponding step in development of a ART I 14 Laboratory Principles High-grade evidence for all recommendations ? Concentrate cellular elements and other
components of biological fluids for microscopic examination or chemical analysis. Fixed,Time Reaction: A two-point reaction mode in which measurements are taken at specified (i.e., "fixed") times. Refractive Index (Index of Refraction): The ratio of the velocitv of light in one medium relative to its velocity in a second medium. forms The clinical
question leads to inclusion and exclusion Methodology of study synthesis and summary measures criteria for studies to be included in the review. Because of her experience with using Fundamentals as a teaching text and her perspective as an educator, Professor Sawyer's advice and assistance has once again been invaluable to us as we revised and
produced the sixth edition. Current methods of choice for monitoring fetal well-being include (1) maternal observation and recording of fetal movements, (2) ultrasound examination, and (3) tests that monitor the fetal heart rate during random uterine contractions or fetal movement. A, Antibody excess. Its effect is predominantly on the distal tubular
network, effecting an increase in Sodium reabsorption in exchange for potassium. In addition, only 25% of ER-negative/PR-positive patients respond to endocrine therapy, whereas fewer than 5% of ERnegativelPR-negative patients respond. As a result of reaction with noncreatinine chromogens, end-point Jaffe methods were typically judged to
overestimate true plasma creatinine concentration by approximately 20% at physiological concentrations. (Courtesy Katherine Bayer, Philadelphia.) Principles of lmmunochemical Techniques membrane, they are detected with antibody probes labeled with molecules, such as radioactive isotopes or enzymes. Immunocytochemical assays use
monoclonal antibodies to detect steroid receptor proteins in frozen tissue sections, paraffin-imbedded tissue, fine-needle aspirates, and malignant e f i sions. Thus improvement of specificity in the kinetic assays was achieved by selecting times for rate measurements 20 to 80 s after initiation of the reaction (mixing). This type of cell forms the basis for
amperometric, conductometric, coulometric, techniques. I,c\l :tLllit:\.t.lhy c,l:,hlldlln:: I T .Lj.lr.ll~IIIII:: . Delivery of 0 2 by the blood to the tissues is governed by the large gradient between PO, of the arterial blood and that of the tissue cells, and by the dissociation of 0 2 H bin the erythrocytes at the lower PO2 of the blood-tissue cell interface. A low
Ag/Ab ratio exists in section A of Figure 10-3 (zone of antibody excess). Automation of analytical procedures requires the capability to remove proteins and other interferants from some specimens and to separate free and bound fractions of heterogeneous immunoassays. The lipid concentrations are also less in individuals who eat only a vegetable diet
than in those who consume eggs and milk as well. A t 10 weeks, an embryo has developed most major structures and is now referred to as a fetus. When the SD is constant, the CV varies inversely with the concentration (i.e., it is high in the lower part of the range and low in the high range). Ketamine is a rapid-acting general anesthetic and
anesthesia adjunct, administered intramuscularly and intravenously. Essential Amino Acids: Amino acids that cannot be synthesized by most mammals and therefore are considered essential constituents of the diet for maintenance of health or growth. Because optical sensors measure the concentration of protonated or deprotonated dye as a n
indirect measure of hydrogen ion activity, variations in the ionic strength of the physiological sample has been known to influence the accuracy of the pH measurement. When the patient sample is added to the matrix, the analyte of interest binds to the antibody. Almost all cases of anencephaly and about 95% of meningomyeloceles are open, with no
overlying skin, and therefore are in direct communication with the amniotic fluid. -~ Increased fluid volume is known as hydramnios (also termed polyhydramnios). The cause is unknown, but is thought to be an autoimmune mechanism. Crystal Scintillation Detector. Thus, when a test for acetaminophen reveals a dangerously high concentration of the
d~ug,administration of N-acetylcysteine will reduce the risk of a fatal outcome. Application by clinicians of information on biological variability enhances their ability to precisely identify important changes in test results in their patients. Weight is a function of mass under the influence of gravity, a relationship expressed by the relationship single-pan
balances, the arms are of unequal length. Either directly or in synergism with prolactin, PL has a significant role in preparing the mammary glands for lactation. By altering slightly the formulation of the glass membrane to: 71% SiQ; 11% NazO; 18% A1203 its selectivity order becomes H+7 Na+ > K+and the preference of the glass membrane for
H+over Nai is greatly reduced, resulting in a practical sensor for Na+ at pH values typically found in blood. Titer is customarily expressed as a ratio, for cxample, 1 : 10 or 1 to *n IU. The concentration of serum bilirubin rarely exceeds 5 mg/dL. See Amiodarone Core laboratory, 171 Coronary arteries, 614 Coronary artery disease, 615 Coronary heart
disease assessment for, 419-420 description of, 415-416 Corpus luteum definition of., 780., 786 human chorionic gonadotropin stimulation of, 800 Correlation coefficient, 220-221 Corticosteroids biosynthesis of, 752f chemical structure of, 751f excess of. Based on its affinity to bind LCA, AFP can be divided into three glycoforms (AFP-L1, -L2, -L3).
Because the concentration of CEA measured is method dependent, values should always be compared using the same method. There is increasing recognition that fat accumulation in the liver without inflammation is also commonly found in individuals with obesity and diabetes, and those with other components of the metabolic syndrome. A precipitin
band may form and be dissolved many times by incoming antigen before equilibrium is established and the position of the precipitin band is stabilized. 761 Aliquots definition of, 171-172 distribution of, 253 Alkalemia, 655 Alkaline ohosohatase analysis meihods, 326-327 analytical goals for, 212t biochemistry of, 325 bone, 326-327, 733 cancer
detection using, 344 clinical significance of, 325-326 definition of, 317, 325 distribution of, 319t during embryogenesis, 143 Alkaline phosphatase (Continued) in hepatobiliary disease, 325-326 immunoassays for, 166f isoenzymes, 326-327 isoforms, 325f liver disease diagnosis using, 684 liver function assessments, 692t menopausal changes in, 58 in
osteomalacia, 730 olacental., 344 . Denaturation is either reversible or irreversible. Cutoff values currently proposed by SAMHSA are listed in Table 31-6. T h e time required for the emitted light to reach l/e of its initial intensity, where e is the Naperian base 2.718, is called the average lifetime of the excited state of the molecule, or the fluorescence
decay time. Br Med J 1993;306:1391-3. Although the adverse impact of improper training can be reflected most by potential human morbidity and mortality, identified violations of these regulations also carry large financial fines and penalties for both the infringing individual and the employer or institution. Decontaminate all sulfaces and reusable

devices after use with appropriate U S . If the concentration is high, the increase could be caused by free protoporphyrin, as in EPP, or by ZPP, as in iron deficiency and lead toxicity. Patients with autoimmune hepatitis may have anticardiolipin antibodies and antibodies to platelets. The fact that EGFR is implicated in the progression of various tumor
types The ras genes were first identified as being responsible for the means that it represents a potential point of intervention and tumorigenic properties of the Harvey (H-ras) and Kirsten (Ktreatment for these cancers. ~ ........................... Ammonia Metabolism The major source of circulating ammonia is the action of bacterial proteases, ureases, and
a~nineoxidases acting on GI tract contents. BM] 1999;318:593-6. \ (13.14%) Conjugate t I Ilydrocodone (T C-- NH N-CH3 Nordihydracodeine Dihydmcodeine (16%) (31%) Conjugate Conjugate (7.29%) Conjugale (8.4%) Figure 31-26 Metabolism of dihydrocodeine. Most individuals consult a physician a few days after a missed menses if they suspect
they might be pregnant. Greendale GA, Lrr NP. Specimens that contain thermolabile constituents may undergo degradation of such analytes if held at ambient temperatures. Such analyzers usually have considerable flexibility and adapt readily to new methods and analytes. Cuiu Atherosclei Rep 2006;8:100-6. Selection and Analytical Evaluation of
Methods-With Statistical Techniques, 201 Amino Acids, 286 Plasma Proteins, 294 Analysis of Proteins, 310 Kristian Linnet, M.D., D.M.Sc., and James C. Burtis -- Selection and analytical evaluation of methods -- with statistical techniques / Kristian Linnet, and James C. DC: AACC Prcss. Because laboratory personnel do not always control collection of
arterial or venous specimens, they must work closely and 445 cooperatively with physicians, nurses, respiratory therapists, and other personnel who obtain these samples. Laboratory tests are helpful in distinguishing the ( I ) pattem of injury (hepatocellular versus cholestatic), (2) chronicity of injury (acute versus chronic), and (3) severity of injury
(mild versus severe). The body requirement for K+ is satisfied by a dietary intake of 50 to 150 mmol/day. The reduced iron concentration in women is attributable to menstrual blood loss. The figures in parenthesisare percent of a dose of hydrocadone excreted in urine. Polyanions react with positively charged groups on lipoproteins, and this
interaction is further facilitated in the presence of divalent cations, such as magnesium. Death, usually a result of respiratory depression and cardiac arrhythmia, is more common when propoxyphene is ingested with another CNS depressant, such as alcohol. Only the (+)-isomer (Darvon, others) causes analgesia; the (-)-isomer (Novrad; appropriately
the mirror image spelling of Darvon) is devoid of analgesic activity, but is effective as an antitussive agent. See also Infant; Neonate; Newborn lipoprotein disorders in, 421 low-density lipoprotein cholesterol in, 421 urine specimen collection from, 49 venipuncture in, 46-47 Chiral molecules, 562, 577 Chiral packings, 122 Chloramphenicol, 552t-553t,
554 Chlorcyclizine,575f Chlordiazepoxide, 582t, 584f Chloride analytical goals for, 212t description of, 435 hyperchloremia, 662 hypochloremia, 662 ion-selective electrode analysis of, 436 measurement of, 436 reference intervals for, 436 specimens of, 435-436 2-Chloro-pnitrophenol, 331 Chlorpheniramine, 575f Chlorpromazine, 574f Cholangitis, 675
Cholecalciferol, 723, 724f Cholecystitis, 330 Cholecystokinin, 696, 698-700, 700t Cholestasis definition of, 675 description of, 692 druginduced, 693 neonatal, 299 of pregnancy, 808-809 vitamin K deficiency in, 680 Cholesterol absorption of, 403 Adult Treatment Panel classification of, 419t, 420 analytical goals for, 212t assays for, 422 bile acid
conversion of, 405, 406f biosynthesis of, 403-404, 404f-405f catabolism of, 405 chemical structure of, 7521 definition of, 402-403 dietary amounts of, 403 emulsification of, 403 Cholesterol (Continued) esterification of, 404-405, 405f intracellular, 415 maternal, 804 menstrual cycle-related variations, 54 standard reference materials for, 25t steroid
hormone synthesis from, 750 values for, 22t Cholesterol ester transfer protein, 56, 415 Cholesteryl esters, 404, 422 Choline, 620 Cholinesterase analysis of, 329-330 atypical variants of, 328-329 biochemistry of, 328-329 chemical structure of, 328 clinical significance of, 329 definition of, 317, 328 distribution of, 319t organic phosphorus compounds
that inhibit, 329 Chorionic gonadotropin. These two elements also are coupled with fiber-optic light guides to transfer the passage of light energy through cuvets at locations convenient for mechanization. Decreased Hb concentration may cause so-called anemic hypoxia. Demers, Ph.D., D.A.B.C.C., F.A.C.B., and Mary Lee Vance, M.D. Hypothalamic
Regulation, 736 Hormones of the Adenohypophysis,737 Hormones of the Neur~hypoph~sis, 745 Assessment of Anterior Pituitary Lobe Reserve, 747 Hormonal Regulation-The Hypothalamic-PituitaryAdrenal Cortical Axis, 754 Analytical Methodology, 755 Disorders of the Adrenal Cortex, 756 Testing the Functional Status of the Adrenal Cortex, 763
41. Transcription is enhanced during erythroid differentiation by the action of erythroid-specific transcription factors, and mRNA concentrations are regulated by iron. HAMA causes a false-positive interference by bridging between a mouse immunoglobulin capture antibody and a mouse immunoglobulin conjugate and thus mimicking the specific
analyte. Furthermore, when a bar code reader is coupled with a levelsensing system on the reagent probe, it alerts the operator as to whether a sufficient quantity of reagent exists to complete a workload. They bind to guanine nucleotides and function as molecular switches that regulate mitogenic ... Hemosiderosis: A focal or general increase in
tissue iron stores without associated tissue damage. The influence of endogenous intermediate creatine and urea has been minimized by adding a preincubation step and then initiating the reaction with creatininase. Conductometry An electrochemical process used to measure the ability of an electrolyte solution to carry an electric current by the
migration of ions in a potential field gradient. Limitations of Light-Scattering Measurements Antigen excess and matrix effects are limitations encountered in the use of turbidimeters and nephelometers in measurement of analytes of clinical interest. As the absorbance of the solution increases above this amount, the relationship becomes nonlinear, a
phenomenon known as the "inner filter effect." It is caused by a loss of excitation intensity across the cuvet path length as the excitation light is absorbed by the fluorophore. Chyme: Food which has been acted upon by the churning action of the stomach and by stomach juices, but has not yet been passed on into the intestines. When an alloy is used
to make the cathode, it results in a multielement lamp. Alameda, California Lipids, Lipoproteins, Apolipoproteins, and Other Cardiouascular Risk Facton xii I James 0. This disease is typified by hepatocellular damage (increased transferases) and/or changes in mood and behavior because of accumulation of copper in central neurons. most popular
automatic fire control system used for these rooms is Halon 1301 (bromotrifluoromethane). Lead also leads to the increased excretion of coproporphyrinI11 in urine. Tumor marlcers: Physiology, pathobiology, technology and clinical applications. Polymer Membrane Electrodes Polymer membrane ISEs are employed for monitoring pH and t for
measuring electrolytes, including K , Nai, Cl-, Ca2+,Li+, 2 Mg +, and C O : (for total COz measurements). Clinical and Laboratory Standards InstituteINCCLS. Other key developments for devices include liquid calibration systems that use a combination of aqueous base solutions and conductance measurements to calibrate the pH and PC01
electrodes, with oxygen being calibrated with an oxygen-free solution and room air. Rate of Clearance of Enzyme from Plasma Clearance of liver enzymes from ~ l a s m aoccurs at variable rates. The two-hit hypothesis has served as a model for other tumor-suppressor genes. Initial screening by immunoassay, if positive, is followed by confirmation
using GC-MS. An example of an organic acidemia is glutaric acidemia type I (see later), a disorder of lysine and tryptophan metabolism. These issues (and many others) hinge on demonstration of improved outcomes. In the5% or so of families in which a mutation cannot be identified, gene tracking using intragenic single nucleotide polymorphisms
(SNPs) may be helpful but requires at least two unequivocally affected family members. Glucose Measurement. Hemoglobinopathies The major inherited disorders of hemoglobin include sickle cell disease (HbSS), hemoglobin Slbeta thalassemia, .and hemoglobin SC disease. TPA is also elevated in inflammatory diseases; thus it is not useful for
diagnosis of cancer. This may be done by using graduated cylinders or by weighing the container and urine when 50 ART I Laboratory Principles preweighed or uniform containers are used. Before performing a venipuncture, the phlebotomist should (1) verify the tests requested, (2) estimate the volume of blood to be drawn, and (3) select the
appropriate number and types of tubes for the blood, plasma, or serum required. Renal Osteodystrophy: Bone diseases associated with chronic renal failure, including high turnover bone disease (osteitis fibrosa or secondary hyperparathyroidism) and low turnover (osteomalacia and adynamic) bone diseases. Single-Pan Balance The single-pan balance
is a commonly used balance in the clinical laboratory. See Estrogen hypothalamic-pituitarvgonadal axis .. The last intermediate of the pathway, protoporphyrin (and also protoporphyrinogen), which has only two carboxylate groups, is insoluble in water and is excreted in the feces via the biliary tract. Disorders of fatty acid oxidation, such as MCAD
deficiency, occur when an enzyme is missing in the metabolic pathway and fatty acids fail to undergo oxidation to supply energy. The population frequency distribution allows us to make probability statements about the GGT of a randomly selected member of the population of healthy 20- to 29-year-old men. Tuberculosis Control Plan The purpose of
the tuberculosis control plan is to prevent the transmission of tuberculosis (TB), which occurs when an individual inhales a droplet that contains Mycobacterium tuberculosis. Vemculen A, Verdonck L, K a u f m JM. The success of chemotherapy can be assessed by calculating 351 the decrease of the concentrations of both markers using the half-lives
of AFP (5 days) and hCG (12 to 20 hours). Amplification Methods: Techniques to amplify the amount of target, signal, or probe so that sequence alterations can be readily observed. Electrolvtic Electrochemical Cell: A tvne -~ ,c of electrochem~cal cell in which chemical reactions occur by the application of an external potential difference. Multiplexed
particle-based flow cytometric assays. Creatinine and uric acid concentrations are highest at this time and are lowest toward the end of the intermenstrual period. Normal human pregnancy, i.e., gestation, lasts approximately 40 weeks, as measured from the first day of the last normal menstrual period (LMP or LNMP). Additional protoporphyrin and
other dicarboxylic porphyrins may be formed by the action of gut flora on heme-containing proteins derived from the diet or gastrointestinal hemorrhage. Recognizing and minimizing these errors through careful adherence to the concepts below and any individual institutional policies will result in Inore reliable information for use in quality patient
care by healthcare professionals. Standards have not been established for centrifugation of other specimens, such as serum to which a protein precipitant has been added. In a healthy population, the upper limit of CA 125 is 35 kU/L. An estimated 350 million individuals are 686 T V Pathophysiology chronically infected with HBV, and approximately
one third of the world population has been exposed to HBV. A, Cartesian. Asymptomatic family members of the affected patients benefit from screening with computed tomography because basal concentrations of calcitonin are increased in such people. The protein derived from this fusion is a constitutively active cytoplasmic tyrosine kinase that
activates a number of signaling pathways leading to growth and inhibition of apoptosis. This protein is decreased in Wilson disease, cirrhosis, and many causes of chronic hepatitis, but may be increased by (1) inflammation, (2) cholestasis, (3) hemochromatosis, (4) pregnancy, and (5) estrogen therapy, masking the decrease expected in Wilson disease.
Bioluminescence and Chemiluminescence, Part B. Pulmonary surfactant is a complex mixture of lipids and proteins, and less than 5% is composed of carbohydrates.Most of the lipid is phospholipid, and the majority of that is lecithin (phosphatidylcholine).Unlike lecithin from other organs, pulmonary lecithin has two saturated fatty acids, usually
palmitoyl groups. Spectrophotometric techniqum In. Burtis CA, Ashwood ER, eds. Priman sclerosing cholangitis. Thus the bias may be split into a n average amount, the mean bias, and a random part, random bias. In: Duiour R, Chilstenson RH, eds. There are two ACD additives cornmonly used (see Table 3-I),differing by the concentration of the
additives based on sample volume to be collected. It is the responsibility of the practitioner, relying on their own experience and knowledge of the parieni, LO make diagnoses, to determine dosages mid the best treatment for each individual patient, and to rake all appropriate safety precautions. The distribution phase lasts between 2 and 8 hours,
depending on the (1) size of the subject, (2) Although the clearance of infused exogenous markers is generally considered an accurate assessment of GFR, to date these procedures have been considered too costly and cumbersome for routine use, particularly where the GFR is assessed on a regular basis. The protoporphyrin produced is the only
porphyrin that functions in the heme pathway. A hard p-emitter, such as phosphorus 32 (32P)is more hazardous because its b-particles carry more kinetic energy; however, it is easier to detect. sascochemical.com), should contain specific materials to be used with spills of acid or of caustic or organic materials. National Institute for Occupational
Safety and Health (NIOSH). Hormonal stimuli initiated by food ingestion cause contraction of the muscular wall of the gallbladder, releasing bile salts into the intestine to facilitate digestion of fat. However, increased metabolism maintains the serum concentration unchanged so that urinary excretion of 17-hydroxycorticosteroids and 17-ketosteroids
is increased. New York: Plenum Press, 1981:25-50. In case of breakage, the racks and chamber of the centrifuge must be carefully cleaned. B, Robotic liquid handling workstations. The reflected light results from illumination, with diffused light, of a reaction mixture in a carrier or from the diffusion of light by a reaction mixture in an illuminated
carrier. Axillary or pubic hair is used to document long-term (6 months to 1 year) exposure. Sarda MP. Lack of this enzyme leads to.the inability to metabolize galactose to glucose, resulting in "classic" galactosemia." The main source of galactose is derived from the disaccharide lactose found in milk, and elevated concentrations of galactose-1phosphate in cells are toxic. The DHHS likewise increased the screening and confim~atorycutoff concentrations from 300 ng/rnL to 2000 ng/mL for morphine and codeine and also requires testing for 6 acetylmorphine (cutoff, 10 ng/mL). T h e pad functions as a capillary pump to draw liquid through the membrane. Mutation detection by DNA analysis
is specific and more sensitive than biochemical methods. McDonald C], Huff SM, Suico JG. Is there a perceived necessity for cost reduction! Refinement of the topic ideally involves a multidisciplinary group that includes clinicians, laboratory experts, patients, and likely users of the guidelines. Nevertheless, the total serum protein concentration is
known to be higher in blacks than in whites. DOT placards or labels are diamond shaped with a digit imprinted on the bottom comer that identifies the UN hazard class (1 to 9). Badminton [and others] -- Therapeutic drugs and their management / Christine L.H. Snozek, Gwendolyn A. CLSl/ NCCLS Document EP5-A2. Precipitation of the bound, labeled
antigen (Ag*:Ab) from the reaction mixture are achieved either chemically or 164 BOX 10-1 T II Analytical Techniques and Instrumentation 1 Separation Methods Used in lmmunoassays immunologically. Bleeding from varices is one of the leading causes of morbidity and mortalit y in 682 T V Pathophysiology Stomach Figure 36-5 The portal-venous
system. Pointaf-care testing for managers and policymaken. - -- Porphyr~nsand Disorders of Porphyrin Metabolism Nonacute Porphyrias With Bullous These include PCT and congenital erythropoietic porphyria (CEP). Several types of collection tubes are commercially available, including those that contain different anticoagulants, such as sodium and
ammonium heparin, and some are available in brown glass for collection of light-sensitive analytes, such as bilirubin. he clinical laboratory has an important role in managing pregnancy. The concentration of LDL cholesterol is used both to decide the most appropriate therapy and for monitoring the effectiveness of therapy. The most common causes
of chronic hepatitis are chronic HBV and HCV and NASH, but a variety of other disease processes may cause chronic hepatitis. Serum al-, Specimen Collection and Other Preanalytical Variables a2-, and P-globulin concentrations increase, but not enough to compensate for the reduced albumin concentration. By carefully controlling the quantity of
electrolyte drawn through the aperture, several thousand particles per second are counted and sized individually. In the displayed Bland-Altman plot for the drug assay comparison data, there is a tendency towards increasing scatter with increasing concentration, which is a reflection of the 216 PART Ill Laboratory Operations Figure 13-12 BlandAltman plat of differences far the drug comparison example. Numerous polymer species, such as (1) dextran (a high-molecular-weight polymer of D-glucose), (2) polyvinyl alcohol, and (3) polyethylene glycol 6000 (PEG or Carbowax), have been used in immunochemical methods. Rifai N, Dominiczak M, Warnick GR, eds. AFP-L3 is measured by
determining the percent of AFP-L3 relative to the total .AFP. Gonad: A gamete-producing gland (an ovary or a testis). The weight required to achieve the equilibrium is therefore equal to the weight of the substance being weighed. This hierarchy of evidence can also be seen in the context of the data that are required to make decisions about the
implementation of a test. The processes for reaching recommendations within an expert group are poorly understood. Refrigeration is even more successful when combined with chemical preservation such as urinary preservative tablets or acidification. 267f transcription of, 269-270 translation of, 270-271 DNA looping, 272 DNA methylation, 264,
271f, 271-272 ~. None of the commercially available hCG assays has been approved by the Food and Drug Administration (FDA) for use as a tumor marker assay. Ethylene Glycol: An ethylene compound with two hydroxy groups located on adjacent carbons. Similarly, the probability Pr(x, < x < x b ) that x is greater than x, but less than 34, is equal to
the area under the population frequency distribution between x, and xb. Genome: The complete set of chromosomes; the total complement of hereditary information; the human genome contains two copies, termed alleles, of each autosomal gene. Cleansing is essential if the true concentration of white cells is to be obtained. Point-of-Care Testing ointof-care testing (POCT) is a mode of testing in which the analysis is performed at the site where healthcare is provided close to the patient. These species are doped into very thin hydrophobic polymeric films along with a lipophilic pH indicator. Lane 1 , serum electrophoresisstained for protein; lane 2, anti-IgG, Fc piece-specific; lane 3, anti-IgA,
achain-specific; lane 4, anti-IgM, a-chain-specific; lane 5, anti-K light chain; lane 6, anti-h light chain. Inexpensive polyethylene pumps are available to pump acids from large bottles. Respiratory Acidosis: A pathological process that leads to the accumulation of carbon dioxide, which raises the PC02 and decreases the pH; usually caused by emphysema
or hypoventilation. Renal dysfunction with proteinuria of slow onset (over a period of years) is the typical presentation. A 300 ue u mother potentially exposed to 15 mL or less of RhD-positive fetal erythrocytes following (1) abortion, (2) fetomatemal hemorrhage, (3) amniocentesis, (4) chorionic villi sampling, or (5) delivery. N Engl J Med
1980;303:854-8. A variant of this stratem uses small pieces of glass or plastic onto which are spotted an array of capture antibody or antigen for different tests (e.g., antigen arrays for antinuclear antibody LANA] testing). With the expanding knowledge of genetic disorders and testing technology, the conditions amenable to screening require periodic
revision. -...... In the second reaction, methylation of guanidinoacetic k Creatinine Interconversion of phosphocreatine and creatine is a particular feature of the metabolic processes of muscle contraction. Automation: The process whereby an analytical instrument performs many tests with only minimal involvement of an analyst; also defined as the
controlled operation of an apparatus, process, or system by mechanical or electronic devices without human intervention. Clin Chem 2000;46:1284-90. Ion-Selective Electrodes Chloride selective electrodes are using solvent polymeric membranes that incorporate quaternary ammonium salt anion-exchangers, such as tri-n-octylpropylammonium
chloride decanol. " This report duality is advisable even when parent dextromethorphan is also detected. The SHE is also used as a reference electrode. Bias: Systematic error in collecting or interpreting data, such that there is overestimation or underestimation, or another form of deviation of results or inferences from the truth. Although not
essential for diagnosis of symptomatic cases, these techniques are becoming increasingly valuable for the investigation of families with porphyria. Glossary Blood-borne Pathogens: Pathogenic microorganis~nsthat are present in human blood. The reaction products then are measured by the sensing device. Cole LA, Shaliabi S , Butler SA, Mitchell H,
Ncwlands ES, Behrman HR, et al. Because the light path (b) remains constant in a given method of analysis with a fixed cuvet size, bl = b2, and equation (8) then becomes where c and u represent calibrator and unknown, respectively. For descriptions of meta-analytical techniques in diagnostic research, including the summary ROC curve, see papers
by 9 Irwig et all5 and Deeks and the book chapter by Boyd and Deeks7 Deeks has argued that likelihood ratios provide the most transparent expression of the utility of a test because they enable the clinician to calculate the posttest probability if the pretest probability is known? In: Ward-Cook KM, Lchmann CA, Schoeff LE, Wiiliams RH, eds. PTER 37
697 Body of Stomach mucus, and intrinsic factor Sphincter Pyloric Zone\ Secretion of m u c u s . Measurement then is made of the change in the degree of polarized light emitted by a fluorescent molecule (see Chapters 4 and 10). Water transported through lead or leadsoldered pipe contains some lead, with higher concentrations found in water that
is weakly acidic. Define biosensorand provide examples of biosensors as used in a clinical setting. Voltammetry: An electrochemical process where the cell current is measured as a function of the potential when the potential of the working electrode versus the reference electrode is varied as a function of time. Bunfrer JMG. Description of other
components of a scintillation counter and discussion of relevant topics is found in an earlier edition of this textbook.15 ravimetry Mass is an invariant property of matter. The cartridge is a relatively complex structure that contains antigen-coated latex particles, antibodies to HbA1, and lysing reagents that are mixed following addition of the sample
(Figure 12-6). ExM is the excitation manachromator, EmM is the emission monochromator, D is the detector, and C is the reaction cell or cuvet. Chemiluminescence and Bioluminescence Chemiluminescence is the emission of light when a n electron returns from a n excited or higher energy level to a lower energy level. The glomerular filtration rate
increases by 50% during the third trimester. These activities play a vital role in early diagnosis and intervention for newborns possibly afflicted by genetic or congenital conditions. See Amphetamine barbiturates. Hazards in the Laboratory Various types of hazards are encountered in the operation of a clinical laboratory. 15 Clinical and demographic
characteristics of the study population (e.g., age, sex, spectrum of presenting symptoms, comorbidity, current treatments, recruitment centers). The presence of excessive amounts of iron in serum and urine defines this diagnosis. 5-Aminolevuliflate Synthase (EC 2.3.1.37), A AL.4S is the initial enzyme of the pathway and catalyzes the formation of
ALA from succinyl-CoAand glycine. Graphical displays provide detailed and interactive troubleshooting guidance to instrument operators and visual display of the status of each specimen and associated quality control data. Thus, reference intervals (formerly called "normal ranges") for a test in a given reference group will be unaffected by the small
amount of analytical error or bias. The aim of newborn screening is early identification and treatment of conditions that would not otherwise be detected before irreversible damage or death occurs. In patients who clear circulating virus, HBsAg rarely becomes undetectable. Description: 1 online resource (xxii, 1075 pages) : illustrations, portrait
Contents: Clinical chemistry, molecular diagnostics, and laboratory medicine / David E. Used primarily for internal and external quality assurance purposes. The elements of a training program are listed in Box 12-8. Deletion or monosomy may lead to the loss to be premalignant. Labeled internal standards (amino acids and acylcarnitines with the
same chemical and physical properties of the natural analogues bur with higher masslcharge ratio due to the presence of stable isotopes such as deuterium or I3C) are added to the extraction mixtures to quantify the different species. As albumin synthesis increases during later fetal development, AFP concentrations in fetal serum begin to decline. Chemiluminescent lmmunoassay EMIT Ag~Enzyme+ Ab 1 + Ag 4 Ab:Ag + Ag-Enzyme Active enzyme Ab:Ag-Enzy,ne No engnne ocriviry Figure 10-15 Cloned enzyme donor immunoassay and enzymemultiplied immunoassay technique homageneaus immunoassays. Penetiance of the 8 4 5 G i A (C282Y) HFE hereditary haernod~romatosiimutation in
the USA. Although a small institution may have one individual who deals with all safety-related matters for all departments including the laboratory, OSHA mandates that the laboratory specifically have a chemical hygiene officer who is designated based on training or experience to provide technical guidance in the development of the chemical
hygiene plan (CHP) discussed later. 695 2. Burtis, Ph.D. Basic Concepts, 112 Separation Mechanisms, 114 Resolution, 116 Planar Chromatography, 117 Column Chromatography, 11 7 Qualitative and Quantitative Analyses, 126 ectrometry, 128 Thomas M. Rousseau, and Carl A. Tg monitoring is generally not useful in patients that do not have elevated
preoperative Tg. Antithyroglobulin antibodies can also be used to monitor residual disease or recurrence or both."Serial anti-Tg measurements have been proposed as an independent prognostic indicator of therapy because an increase in anti-Tg antibodies may suggest recurrence of the tumor. Rifai N, Ballantyne CM, Cushman M, Levy D, Myers GL.
Buffers are defined as substances that resist changes in the pH of a system. A second gene defect or condition appears to be required to cause the characteristic hyperlipidemia. The skin may appear normal throughout although there is often erythema, which may be followed by edematous swelling with ctusting. This process produces a unidirectional
migration of antigen and results in a lowered limit of detection. Index Test: In diagnostic accuracy studies, the "new" test or the test of interest. A chemical reaction does not occur between the molecule of interest and another solute or solvent molecule. percentage ci in the upper tail of the distribution, will in the following be called the limit of blank
(LOB): T o address the Type I1 error level, one has to consider the minimum sample concentration that provides measured concentration values exceeding LOB with a specified probability. For a reliable plasma measurement, the substance must have reached a steady-state concentration and not be rapidly changing. Mechanisms of Release Several
mechanisms appear to be involved in release of enzymes from hepatoc~tes.Cell injury is the simplest mechanism and appears to allow leakage of cytoplasmic enzymes, but minimal release of other types of enzymes. Testing meconium may therefore provide historical evidence of 'maternal drug use anytime during the last two trimesters. As with most
laboratory procedures, the Clinical and Laboratory Standards Institute (formerly NCCLS) has published Newborn Screening Follow-up; Approved Guideline (I/ varies in each state of the United States, creating disparities even within the same geographical region. When repeated measurements are available at each concentration, the random variation
between measurements and the variation around an estimated regression line may he evaluated statistically (by an F-test). As total antigen increases, the size of the immune complexes increases up to equivalence (see Figure 10-3, section B) where little or no [Abli or [AgI5exists. Promoter: A regulatory region of DNA; promoters are involved in the
control of the rate and timing of transcription. Proper alignment of the label on the collection tube is critical for subsequent specimen processing when bar coded labels are used. Many herbal preparations affect liver function. rocurement and After establishing the requirement, coordination committee, and policy, the next stage in the process is
equipment procurement. Design There is a great diversity of devices being used for POCT (Table 12-1). Cobalt Cobalt (Co) is found in metal alloys that (1) are very hard, (2) have high melting points, and (3) are resistant to oxidation. Clinical Application Similar to CA 15-3, CA 549 is not useful in detecting early breast carcinoma because the
proportion of patients with elevated CA 549 concentrations is low. 28 ART I Laboratory Principles Figure 2-4 Volumetric flasks. However, in practical terms, separation within 1 hour when samples are maintained at room temperature is unlikely to introduce great error in the majority of instances. The arrays are made by printing or spotting 1-nL
drops of protein solutions onto a flat surface, such as a glass microscope slide. ACP best practice No. 170. Light-scattering measurements have been applied to immunoassays of specific proteins and haptens. In modern, automated clinical chemistry instruments, the relation between analyte concentration and signal is often very stable so that
calibration is necessary infrequently (e.g., at intervals of several months). The most widely used method requires deproteinization with acetonitrile, oxidation with sodium metaperiodate to eliminate interference from more abundant dihydoxylated metabolites, and purification using a single Cl8.OH cartridge followed by quantification by RIA using a
radioiodinated analogue of 1,25(OH)2D. 5. Treatment is to relieve the obstruction by balloon dilation or surgery. ~.~ . Plasma ammonia concentrations are rarely helpful, either for diagnosis or for monitoring the patient's disorder. Economic eualwtion of tests to determine which tests to use 5. 696 types of exocrine glands-particular1 the sweat glands
(the sodium and chloride content of sweat is elevated)hut also glands in the lung and pancreas, causing the secretion of a viscous mucus liable, in the lung, to become infected. Tlie physiology and pathology of the female reproductive axis. From a theoretical point of view, the exact true value is not available, and instead an "accepted reference value"
is considered, which is the "true" vahe that can be determined in Trueness can be evaluated by comparison of measurements by a given (field) method and a reference method. Mayo Clin Proc 2001;76:1021-9. The chemosensor shown in the second column is a much more common design and is used in many POCT devices. HBeAg is produced along
with replicating viral particles, but is not part of the viral particle. Historically, clinicians' impressions of clinically significant differences have varied considerably. The key components of the STARD document' are a checklist of items to be included in reports of studies of diagnostic accuracy and a diagram to document the flow of participants in the
study. Russell Warnick, M.S., M.B.A., and Alan T. A needle or winged (buttexfly) set is screwed into the collection tube holder (Figure 3-2), and the tube is then gently inserted into this holder. As shown in Figure 4-18, the basic components of a nephelometer include (1) a light source, (2) collimating optics, (3) a sample cell, and (4) collection optics,
which include light-scattering optics, detector optical filter, and a detector. Philadelphia: Saunden 2004195-212. Complete and accurate reporting of studies of diagnostic accuracy should allow the reader to detect the potential for bias in the study and to assess the ability to generalize the results and their applicability to an individual patient or
group. In infants, even in the absence of disease, the concentration of bilirubin rises due to enhanced erythrocyte destruction and peaks about the third to fifth day of life. Liver Disease GH 677 ight and left leaves of falciform ligament Lesser omentum Visceral Surface Hepatic Lobule Gallbladder Figure 36-1 Structure of the liver. Direct labeling of a
capillary blood tube by folding the label like a flag around the tube is preferred. (From Burg MB. The containers hold dry ice or refrigerated gel packs with the specimens if desired. 574f tricyclic antidepressants. Recreational use of PCP has declined since the 1980s but continues to be a problem in some large metropolitan cities. Guthikonda S,
Havnes WG. Likewise a urine specimen that contains prescribed codeine plus its morphine metabolite or very low concentrations (-100ng/mL) of the minor hydrocodone metabolite (detected when codeine is >5000 ng/mL) should not be interpreted as heroin and/or morphine or hydrocodone use. Thus the limit has been estimated o n the basis of
repeated measurements of a blank sample and reported as the mean plus 2 or 3 SDs of the blank measurements. The main causes are (1) hypothermia, (2) acute alkalemia, (3) hypocapnia, (4) low concentration of 2,3-DPG, (5) increased COHb and MetHb, or (6) a hemoglobin variant. Phenylalanine is an essential amino acid, constituting 4% to 6% of
all dietary protein. 3 . The documented ergonomics plan should include elements of employeetraining regarding the areas of risk, engineering controls to minimize or eliminate risks, and an assessment process to identify problematic issues for documentation and remediation. For example, a type I * The clinical question(s) to be addressed in the
review question may involve comparing the diagnostic accuracies of Search strategy * Inclusion and exclusion criteria for selection of studies two or more tests, or it may address the improvement in diagnostic accuracy from adding results of a new test to results of Methodology of and checklists for critical appraisal of an existing test or tests. These
include the knowledge of (1) the concept of solute and solvent; (2) units of measurement; (3) chemicals and reference materials; (4) basic techniques, such as volumetric sampling and dispensing, centrifugation, measurement of radioactivity, gravimetry, thermometry, buffer solution, and processing of solutions; and (5) safety."' ...... To stimulate
sweat, localized sweating is produced by pilocarpine iontophoresis of a cholinergic drug, pilocarpine nitrate, into an area of the skin. When considering appropriate limits for a comparison study, one should also be aware of the error components of the comparison method. Two forms of PR, PR-A and PR-B, also exist and are both transcribed from the
same gene. Recurrence in subsequent pregnancies is very rare. L-Dopa: An amino acid, 3,4-dihydroxyphenylalanine, produced by oxidation of tyrosine by tyrosine hydroxylase; the precursor of dopamine and an intermediate product in the biosynthesis of norepinephrine, epinephrine, and melanin. Hydromorphone and oxymoiphone are semisynthetic
opiates that have about 8 to 10 times the potency of morphine. Factors contributing to such variations include posture, activity, food ingestion, stress, daylight or darkness, and sleep or wakefulness. 89 polyvinyl chloride, 87 in potentiometric biosensors, 9899 in liquid chromatography with electrochemical detection system, 94 metal, 86-87 optodes
vs., 95 redox, 85-86 Electrode potential, 85 Electroendosmotic flow, 110 Electroimmunoa~sa~, 161-162 Electrolyte(s) chloride. Several manufacturers now sell devices to check for high resistance in neutral or ground wiring or excess voltage in the neutral wiring. Radiation Dose: The amount of radiation energy absorbed in matter, conventionally
expressed in rads, defined as 100 ergs absorbed per Pam of matter. Moderately increased blood cadmium (3 to 7 ng/mL) may be associated with tobacco use.12 Acute toxicity is observed when the blood concentration exceeds 50 ng/mL. Urea concentration increases in both sexes in middle age. Although the direct laboratory costs are small in
comparison, the tests have a profound influence on medical decisions and therefore total costs. Baseline concentrations of other pituitary hormones such as thyroid-stimulating hormone (TSH) remain nearly unchanged (see Table 43-2). Plasma Proteins The plasma protelns d~scussedbelow are exam~nedm more detad m Chapter 18. Process
Controllers and Software Process controllers provide computer integration of the many decision-making tasks that occur in the daily activity of a laboratory. and Descriptors Used in ~iscussi'on; of ~ a s e s Measured in Blood and Expired Air Dalton's law (Table 24-3) may be written for room air as P(Amb) = PO, +PCO, +PN, +PH,O+PX where PX is
the pressure of any other gas in the air sample. Reduction of fat intake reduces serum LD activity. Methadone is administered as a racemic mixture (R,S-[*]-methadone),but the analgesic activity is due almost entirely to the R(-)isomer. For cases with SDs that are proportional to the measurement level, the corresponding weighted regression
procedures are optimal. Cazzola M. Modem direct-reading potentiometers are accurate and have been modified to provide direct digital display or printouts. The Na+concentration of cerebrospinal fluid is 136 to 150 mmol/L." Mean fecal Nai excretion is less than 10 mmol/day. In practice it is used in situations where (1) sample volume is limited (e.g.,
pediatric applications), (2) repeated venipunctures have resulted in severe vein damage, or (3) patients have been burned or bandaged and veins are therefore unavailable for venipuncture. They may or may not require low phenylalanine diet once BH4 therapy is initiated. Although commonly attributed to splenic sequestration (hypersplenism), there
is evidence of antibody-mediated platelet destmction. Those with negative receptors will be treated using other therapies. Apoptosis occurs as the result of accelerated programmed death in which the cell participates in its own demise and thus commits "suicide." Regardless of the cause, cell death typically leads to leakage of cytoplasmic enzymes.
Gastrin stimulates the stomach parietal cells to produce hydrochloric acid. Iontophoresis: A noninvasive method of propelling high concenttations of a charged substance transdermally by repulsive electromotive force using a small elcctrical charge applied to an iontophoretic chamber containing a similarly charged active agent and its vehicle.
Generic Drug: A drug not protected by a trademark. Quality assurance of blood analysis for gases and pH is dependent on control of preanalytical errors (see Chapter 3) and on control of the analytical instrument and testing process. This approach is known as the Ouchterlony technique. Rovo MT. LameNar Body Counts Lamellar bodies avidly scatter
light, producing a haziness in mature amniotic fluid. V a n e DE, V a n e JE. Sherman -- Enzyme and rate analyses / Renze Bais and Mauro Panteghini -- Immunochemical techniques / L.J. Kricka and J.Y. Park -- Automation / James C. Meta-analyses can explore sources of variability in the results of clinical studies, increase confidence in the data and
conclusions, and signal when no further studies are necessary. Transmission of TB and exposure to TB is greatly diminished with (1) early identification and isolation of patients at risk, (2) environmental controls, (3) appropriate use of respiratory protection equipment, (4) education of laboratory employees, and 5) early initiation of therapy. value that
has a cumulative probability of 95% (Pr[x < 1.65 SDs]) = 0.95). Calcitonin concentrations are also elevated in some patients with carcinoid and cancer of the lung, breast, kidney, and liver. Although such studies do not demonstrate an effect on ("real") patient outcomes, they may be a distinct advance over anecdotes. Diagnostic Accuracy: The
closeness of agreement between values obtained from a diagnostic test (index test) and those of reference standard (gold standard) for a specific disease or condition; these results are expressed in a number of ways, including sensitivity and specificity, predictive values, likelihood ratios, diagnostic odds ratios, and areas under receiver operating
characteristic (ROC) curves. The closer the cancent~atianis to the cutoff point, the larger error frequencies are to be expected. Avoidance of mistakes made in the placement of tubes in the analyzer or during sampling 3. Electroimmunoassay Strong Weak Figure 10-10 Western blot analysis of serum samples strongly positive and weakly positive for
HIV-1 antibody. Serum potassium has been reported to decline from 5.4 mmol/ L at 0800 to 4.3 mmol/L at 1400. In approximately 90% of CML patients, the transforming event is the formation of the Philadelphia chromosome, a balanced translocation between chromosomes 9 and 22 [t(9;22)(q34;qll)l creating the BCRABL fusion gene. Figure 13-4 The
gaussian probability distribution, A random selection from a population is one in which each member of the population has an equal chance of being selected. One approach for determining the recorded performance of a test in terms of clinical sensitivity and specificity is to determine the true concentration of analyte using an independent reference
method. Biochemistry hCG is a 45 kDa glycoprotein secreted by the syncytiotrophoblastic cells of the normal placenta. Porphytins show a particularly strong absorbance near 400 nm, often Porphyrin Porphyrinogcn Figure 29-1 Rqxesentatians of porphyrinand p~rph~rinogen. Many of these precipitating factors induce hepatic CYPs. Skin lesions
similar to those of PCT and other bullous condition have skin lesions alone. Normalfy the decreased blood volume following the change from lying to standing is complete in 10 minutes, except in the specialized case of prolonged bed rest. Specimens Reference Intervals Either serum or heparinized plasma may be assayed. PA is thc polarizer analyzer,
which is rotated to provide the measurement of parallel and perpendicular polarized fluorescence-emission intensity. Venipuncture Venipuncture is defined as all of the steps involved in obtaining an appropriate and identified blood specimen from a patient's vein. T h e end-on approach allows the adaptation of a fluorescence detector to existing 180"
absorption instruments. This conversion is mediated by CYP2D6, which exhibits genetic polymorphism. Discrepancies of 5% to 20% between the results of phenotyping and genotyping have been reported. The availability and quality of the reference materials used to calibrate assays and to monitor their analytical performance also are important.
PhotometylSpectrophotomety The measurement of absorbance requires the following three basic components (see Chapter 4): 1. A larger sample would allow a smaller cell interval and more refined statements. Because norpropoxyphene is present in urine at considerably greater concentrations than propoxyphene, and because the latter has poor GC
character- hencyclidine and Kelamine Pharmacological Response and Toxicity PCP and ketamine share common structural features and possess similar pharmacological actions. Excessive ingestion of dextromethorphan may result in bromide poisoning and in a negative serum anion gap consequent to the disproportional response to bromide with
common methods for chloride analysis. Figure 36-2 Blaod supply of the simple liver acinus. Bishop DF. RCVs are not constant, and a significant change is likely to be smaller over the short term than over a longer time span. Cortisol production is increased in obese individuals. This improves glucose tolerance, but insulin secretion does not necessarily
reduce the blood glucose concentration because increased secretion of growth hormone and glucagon also occurs. Population distributions of C-reactive protein in apparently healthy men and women in the United States: implication for clinical intelpretation. For a representative set of patient samples, we may describe the biases associated with the
individual samples by the central tendency (mean or median) and the dispersion (Figure 13-11 ). Liver histology shows acute fatty infiltration with little necrosis or inflammation. Nephelometric and turbidimetric assays also have been applied to the measurement of drugs (haptens) with the use of inhibition techniques. A general spill kit, such as the
Sasco Solidifier Spill Response Kit ( . Confirmation of immunoassay results, generally by GC-MS, GC-MS-MS, or LC-MS-MS, remains a requisite for any forensic application of hair drug testing. Porphobilinogen (PBG): Immediate precursor of the porphyrins, a pyrrole ring with acetyl, propionyl, and aminomethyl side chains; four molecules of PBG
condense which is to form one molecule of 1-hydro~ymeth~lbilane, then converted successively to uroporphyrinogen-111, coproporphyrinogen-111,protoporphyri~~ogen-IX, protopo~phyrin-IX,and heme. With the Macroduct system, the electrodes and stimulation area are smaller, and the minimum acceptable sample is 15 pL collected within 30
minutes. Figure 5-3 shows a diagram of a typical Severinghaus style electrode for PCO,. Emission optics are positioned at a right angle to the excitation optics. ldentifjfing and Assessing the Evidence BOX 1-2 1 System to Rate the Strength of a Body of Evidencelg When available, well-performed systematic reviews form the most important part of the
evidence base for guidelines. These proteins are present in high concentration in the sera of fetuses and decrease to low concentrations or disappear after birth. Recapper station: A n area or device in the automated system in which specimen tubes are automatically recapped with new stoppers or covered with an air-tight closure. Consequently, both
plasma creatinine concentration and its renal clearance ("creatinine clearance") have been used as markers of the glomerular filtration rate (GFR). Such a biotin-avidin system uses a biotin-labeled first antibody. Lok A, McMahon B. A diagram of a fluorescence polarization measurement system is shown in Figure 4-11. (Modified from Oosterhuis WP,
Bruns DE, Watine I, Sandbag S, Horvath AR. The potential interference caused by ascorbic acid has been overcome by the inclusion of ascorbate oxidase (Lasc0rbate:oxygen oxidoreductase; EC 1.10.3.3). If a whole-blood specimen is chilled before separation, glycolysis is inhibited and the energy-dependent Nai-Kt ATPase will not maintain the
gradient and increases in plasma K+will occur as K+leaks from erythrocytes and other cells. Antidiuretic Hormone (ADH; Vasopressin): An octapeptide hormone formed by the neuronal cells of the hypothalamic nuclei that is stored and released from the posterior lobe of the pituitary gland (neurohypophysis). Airlines have rigid regulations covering
the transport of specimens. Tryptophan metabolism (by tryptophan oxygenase) Reactions of nitric oxide (NO) are often mediated by the reaction of heme with NO in control enzymes such as guanylate cyclase. HER-2/neu is not useful in combination with CA 125 or alone in distinguishing between benign and malignant ovarian tumors, but it may be
useful in identifying a subset of high-risk patients. BMJ 2001;322:1285-88. The plasma concentrations of many constituents increase in women after menopause (Table 3-7). Other than in the absence of metabolic disease (Chapter 44), the plasma amino acid concentration is low as a result of synthesis of tissue protein, although urinary excretion of
amino acids may be quite high because of immaturity of the tubular reabsorptive mechanisms. eryllium Beryllium (Be) is an alkaline earth metal that is not necessary for human health and is poisonous. J Bialum Chemilum 1989;4:88-98.) B, Electrochemiluminescenr ruthenium (11) tris(bipyridy1) NHS (N-hydroxysuccinimide)ester label. ELISA is a
heterogeneous EIA technique. This is a hand-held blood gas device, which measures (1) electrolytes, (2) glucose, (3) creatinine, (4) certain coagulation parameters, and (5) cardiac markers. Features include confusion ranging to unresponsiveness (coma). First-Pass Effect: Extensive metabolism of a drug with a high hepatic extraction rate by the liver
before it reaches the systemic circulation. ( s/nacb/ LMPG) 9. Another type of nonseparation FIA uses a multilayer device to eliminate the need for separation of bound and free fractions. As these methods are no longer used, coulometric-amperometric titration and ISEs are the methods of choice to measure Cl- in body fluids. Haemamlogica
2005;90:1133-4. As indicated above, the collection of specimens into EDTA may be used for isolation of genomic DNA from the patient. Endogenous markers obviate the necessity for injection and require only a single blood sample, simplifying the procedure for the patient, clinician, and laboratory. Both kinetic and pseudoequilibrium methods have
been described. Practically, however, ionic concentration is the more familiar term in clinical practice, forming the basis of reference intervals and medical decision levels for electrolytes. The adverse effects of drues - and other chemicals on the liver, 2nd ed. Treatment of Carbohydrate Disorders Treatment of Fatty Acid Oxidation Disorders
Treatment of fatty acid oxidation disorders consists of avoidance of fasting, low-fat diet, and carnitine supplementation. ZPP measurement also 534 T IV Analytes has the advantage that there is no interference from lead contamination via the skin when the blood sample is collected, especially if a finger-prick sample is used. Wayne PA:Clinical and
Laboratory Standards Institute, 2004. Such metals are often residual in the environment and exhibit biological accumulation. Cardiovascular Disease, 614 Fred S. Other laboratory findings cornmanly observed with ethylene glycol poisoning include increased serum osmol and anion gaps, decreased serum calcium, and the presence of calcium oxalate
crystals in the urine. Quality Management: Techniques used to ensure that the best quality of performance is maintained. several points require attention, including the number of samples necessary, the distribution of analyte concentrations (preferably uniform over the analytical measurement range), and the rep: resentativeness of the samples. Two
additional types of fires, designated " D and "E," should " D fires include be handled onlv, bv, trained oersonnel. Biochemistry of lipids, lipoproteins, and membranes. The most important antibodies for diagnosis include antinuclear antibody (ANA), antismooth muscle antibody (ASMA), and anti-liver-kidney microsomal antigen type 1 (LKMI). Wild D.
Differs from serum in that it contains fibrinogen and related compounds that are removed from serum when blood clots. A pooled SDs estimate can then be derived from repeated measurements of the set of samples (e.g., 10 measuremenrs of each of 10 samples [see the example presented later in this chapter]). .- Blood g r o u ~carbohydrates
identified by monoclonal antibodies tha;ha;e been used as markers of cancers are listed in Table 20-8. The length of time required for fluorescence emission to occur is of the to s. Immunoassays: A pmtical approach. Biliary Cirrhosis, Primary: A rare form of liver disease that results in the irreversible destruction of the liver and bile ducts. Autocrine: A
mode of hormone action in which a hormone binds to receptors on, and affects the function of, the cell type that produced it. The total serum lipid concentration is reduced by physical conditioning. The most serious contributors to unwanted fluorescence are proteins and bilirubin. LI IS --.~ A number of conditions are indicative of liver disease,
including (1) jaundice, (2) portal hypertension, (3) disordered hemostasis, and (4) the release of enzymes into various body fluids. Consultation, peer review, wnsenws conference, pnot testing . Coenzyme: A diffusible, heat-stable substance or organic molecule (sometimes derived from a vitamin) of low molecular weight that, when coinbined with an
inactive protein called an apoenzyme, forms an active compound or a complete enzyme called a holoenzyme that functions catalytically in an enzyme system. T h e software should be able to monitor analyzers for in-control production status and automatically make decisions if a test is not available. ND DEFINITI Acute Porphyrias: Inherited disorders
of heme biospthesis, characterized by acute attacks of neurovisceral symptoms; potentially life threatening; diagnosed by elevated urine .PRC, 5-Aminolevulinic acid (ALA): Immediate precursor of porphobilinogen; two molecules of ALA combine to form one molecule of porphobilinogen. lnstrumentation The basic components of a luminometer are (1)
the sample cell housed in a light-tight chamber, (2) the injection system to add reagents to the sample cell, and (3) the detector."" The detector is usually a photomultiplier tube. Despite this immune prophylaxis, a small number of sensitized pregnancies continue to occur. Cobalt is not highly toxic, but large enough doses will produce (1) pulmonary
edema, (2) allergy, (3) nausea, (4) vomiting, (5) hemorrhage, and (6) renal failure. The Chemstrip and Multistix strips for bilirubin in urine are highly specific tests and have a low incidence of false.positive results. S m Diego: Academic Press, 2000:l-732. A fresh urine specimen is required because bili~ubinis unstable when exposed to light and room
temperature, and it may be oxidized to biliverdin (which is diazo negative) at the normally acidic pH of the urine. Loss of thyroid function at birth leads to mental r 32 T V Pathophysiology retardation and impaired growth. ~ To determine whether the difference between consecutive results for a single analyte in a patient might have clinical
significance, Harris and Yasaka" developed the concept of reference change values (RCVs). enclature The basic porphyrin structure consists of four monopyrrole rings connected by methylene bridges to form a tetrapyrrole ring (Figure 29-1). The flow of the liquid should be unrestricted when using volumetric pipettes, and the tips should be touched
to the inclined su~faceof the receiving container for 2 seconds after the liquid has ceased to flow. Menopause: Cessation of menstruation in a woman, which usually occurs around the age of 50. The tubes should have a tapered bottom, particularly if a supernatant is to be removed, and should be of a size to fit securely into the rack to be centrifuged.
Cimetidine (Tagamet) and other Hireceptor antagonists (such as ranitidine [Zantac] and famotidine [Pepcid]) block both the morphological transformation of the parietal cell and Hi secretion. Screening for Congenital Adrenal Hyperplasia (Adrenogenital Syndrome) RCOOH N(CHA C4Ha Testing for C A H involves fluorometric or other immunoassays
that measure 17-hydroxyprogesterone, an intermediate in the pathway of cortisol biosynthesis (Chapter 40). The study design is an important consideration. Cell 2005;122:789-801. Solid-phase extraction using octadecyl (C18)-silicawas widely used for partially purifying 1,25(OH)2D. State the principle of the quantitative sweat test for cystic fibrosis.
In practice, it is possible to assess the degree of hemolysis in sensitized pregnancies by measuring the absorbance ofbilirubinoid pigments in amniotic fluid and classifying the results into three zones based on gestational age. The plasma concentrations of vitamins A and E are much reduced. @oup 11: A job classification in which some employees have
occupational exposure to blood or other potentially infectious materials. This system uses diamond-shaped labels (Figure 2-5, B), which are available from most companies that sell laboratory safety equipment. All potphyrinogens in the urine or feces are slowly oxidized to the corresponding porphyrins. Quality: Conformance to the requirements of
users or customers and the satisfaction of their needs and expectations. A carboxyendopeptidase that catalyzes hydrolysis of native elastin with a special affinity for the carboxyl group of Ala, Val, and Leu. Diagnostic conclusions lead to a decision and some form of action, which often involves an intervention designed to improve outcomes. Selectivity
for this type of ISE is controlled by extraction of the ion into the organic membrane phase and is a function of the lipophilic character of the ion (because, unlike the carriers described above, there is no direct binding interaction between the exchanger site and the anion in the membrane phase). Analytical Methodology Immunocytochemical assays
are used to measure steroid hormone receptors. The aldosterone response to sodium restriction is diminished. Fluorophores absorb light most efficiently in the plane of their electronic energy levels. B, Cade I 215. T h e gawsian probability distribution, illustrated in Figure 13-4, is of fundamental importance in statistics for several reasons. Arterial pH
and PCOl are reduced by exercise. Validity: (in research) The degree to which a test or study measures what it is supposed to measure. Digestion: The conversion of food, in the stomach and intestines, into soluble and diffusible products, capable of being absorbed by the blood. Activation of the bcl-2 gene through the immunoglobulin promoter results
in production of high amounts of bcl-2 protein. Enzyme activities are therefore half normal in all tissue in which they are expressed, reflecting the activity of the normal gene trans to 532 ART IV Analytes the mutant allele. The clotting of blood in specimen collection tubes, their subsequent centrifugation, and the transfer of serum to secondary tubes
requires a finite time to complete. Principles of lmmunochemical Techniques ClonedEnzyme Donor lmmunoassay. Practical flow cytornetty, 4th ed. Nonseparation RlAs also have been developed based o n the modulation of a tritium or a '"I label by microparticles loaded These scintillation proximity assays have with a ~cintillant.~ found routine
application in high-throughput screening &says used for drug discovery. Testing for Water Purity A t a minimum, water should be tested for microbiological content, pH, resistivity, and soluble silica,' and the maximum interval in the testing cycle for purity of reagent water should be 1 week. integrated and Modular Automation Systems Several
manufacturers offer integrated or modular automation systems for specimen processing that includes additional functionality. List two types of scintillation counters and their uses in the laboratory. First-trimester or second-trimester screening, or both, for Down's syndrome. In: Lichtrnan MA, Beutler E. LOINC System The LOINC system is a
universal coding system for reporting laboratory and other clinical observations to facilitate electronic transmission of laboratory data within and between institutions ( ).'OThese codes are intended to be used in context with existing standards, such as ASTM El238 (American Society for Testing and Materials), HL7 Version 2.2. (Health Level Seven;
and the Systematized Nomenclature of Medicine, Reference Technology (SNOMED-RT). These cells are of great utility in antenatal diagnosis. In the distal tubule, secretion is the prominent activity; organic ions, potassium ions, and hydrogen ions are transported from the blood in the efferent arteriole into the tubular fluid. Secondly,
immunoperoxidase stains are permanent, and only a standard light microscope is needed to identify labeled features. For endogenous compounds, ideally a set of patient samples with concentrations in the low range might be used. Chemiluminescent and bioluminescent techniques. As with collection into a capillary device milking or squeezing of the
finger or foot should be avoided. Sterile containers, such as polypropylene test tubes or urine cups, are used to transport the fluid to the laboratoly. Therefore the temperature of the reaction must be regulated to within s . hat Are Outcomes Outcomes may be defined as results of medical interventions in terms of health or cost. ance. The relative
amount of enzyme in tissue is not necessarily the same in disease; in cirrhosis and malnutrition, there are greater decreases in cytoplasmic ALT than in cytoplasmic AST. Annu Rev Biomed Eng 1999;1:649-78. 2002 May;13:204-20. This system has been incorporated in a point-of-care testing device using polarographic detection. This benefit could be
extended to the health provider and to society as a whole to encompass more directly the potential for economic benefit. The implications of the remaining questions are similar. Some typical examples may be considered. Important causes of postsinusoidal hypertension include hepatic vein occlusion (Budd-Chiari syndrome) and congestive heart
failure. The point at which the decrease begins marks the beginning of the phase of antigen excess; this phenomenon is explained in Chapter 10. The injury to the liver is ischemic. 89 1 Densitometry: An instrumental method for measuring the absorbance, reflectance, or fluorescence of each separated fraction on an electrophoretic strip (or other
medium) as it is moved past a measuring optical system. Searching of databases is a detailed exercise and the help of a librarian or information scientist is recommended. The availability of automated instruments enables laboratories to process much larger workloads without comparable increases in staff. The hemoglobin must be able to bind 01 in
the lungs yet release it at the tissues (the affinity of hemoglobin for 0, must be normal). Whether any amount of exercise significantly affects laboratory results also depends on how long after an exercise activity a specimen was collected. Computers integrated into analytical systems provide communication with mainframe computers. electrode, the
electrochemical reaction causes the concentration of electroactive species to decrease at the surface of the electrode (Figure 5-6), a process termed "concentration polarization." This in turn causes a concentration gradient of the analyte species between the bulk sample solution and the surface of the electrode. Chiral Molecule: A molecule having at
least one pair of enantiomers. The vertical line indicates the mean of the distribution. Radial lmmunodiffusion lmmunoassay RID is a passive diffusion method in which a concentration gradient is established for a single reactant, usually the antigen. Preliminary Steps Before any specimen is collected, the phlebotomist must confirm the identity of the
patient. 596 T IV Analytes responsible for the more pleasant psychotropic effects of highdose dextrometholphan, whereas the parent drug may cause dysphoria, sedation, and ataxia. The interval +2 SD of the differences is often delineated around the mean difference (i.e., corresponding to the mean and the 2.5 and 97.5 percentiles). Markers may be
used for detecting cardiac disorders or risk of developing cardiac disorders or for monitoring or predicting the response of a disorder to a treatment. Care proteins (GAG, graup-specific antigens) p18, p24, and p55; polymerase (POL) p32, p51, and p65; and envelope proteins (ENV) gp41, gp120, and gp160. Myron Johnson, M.D. 13. T o determine
probabilities associated with a gaussian distribution, it is necessary to know the population standard deviation a. ~ ~ ~ ......- ~ ~......~..~ Medical and ~ u b l i chealth interventions are intended to improve the well-being of patients, the population at large, or population segments. Total urinary and fecal porphyrin should be measured c~~~ method
with adeby a ~ ~ e c t r o ~ h o t o m e torr i fluorimetric' quate sensitivity and plasma porphyrins determined by fluorescence emission spectroscopy? 758r Hyposmotic hyponatremia, 657-659 Hvnothalamic diabetes insi~idus. Temperature effects are minimized by controlling reaction temperature and warming samples or reagents, or both, if they
have been refrigerated. Before discussing porphyrin synthesis and disorders of porphyrin metabolism, porphyrin structure, nomenclature, and chemical characteristics are reviewed. The head is located in the duodenal curve; the body and tail are directed toward the left (Figure 37-2). These cells form the basis for potentiometric electroanalytical
techniques. Phenotype: Observable characteristics of an organism, determined by the interaction of genes and environment; the expressed function or biological product of a gene. Additional gastrin is released as the upper duodenal mucosa comes in contact with partially digested proteins and lipids and gastric HCI. The increased concentration of yglobulin does not fully compensate for the decrease in other proteins. However, at this concentration, hepatitis and cirrhosis must be considered as possible causes of elevation. Limit of Detection: The lowest amount of analyte in a sample that can be detected but not quantified as an exact value. Spinal fluid Cl-concentrations are -215% higher than in
serum. 75 mm to 16 x 100 mm, sizes that are consistent with the Clinical and Laboratory Standards Institute (CLSI) Standard AUT001-A.6 Transfer of specimens from the conveyor belt to the laboratory workstation has been im~lementedin various wavs. Water baths or heated cells where reactions take place are examples of such devices, as are
refrigerators, whose temperatures must be measured and recorded daily to meet laboratory regulatory requirements. Not surprisingly, alcoholic hepatitis is associated with increased plasma activities of this isoenzyme. The potential produced at the membrane-sample solution interface is proportional to the logarithm of the ionic activity or
concentration. The evaluation of linearity may be carried out in various ways. In the first scenario, a diagnosis is being sought. Initially, this is clinically silent, but as portal hypertension worsens, it compromises many of the metabolic functions of the liver. Antigen Excess Antigen-antibody reactions are complex and appear to result in amixture of
aggregate sizes. In the case of an autosomal recessive disorder, affected individuals have a mutation in both alleles encoding for a specific enzymeltransporter. In most cases there is a treatment available for these disorders consisting of special diets (formulas) lacking the specific nutrients that can not be metabolized, in addition to vitamins and other
cofactors. Serum ALP activity is high in infancy, but decreases during childhood and rises again with growth before puberty. For example, the identification of single receptor content specifically in malignant cells. Depending o n how the fluorescence emission response is measured, time-resolved fluorometryi is categorized as pulse or phase
fluorometry. Before collection is performed, the gauze or filter paper used for sweat collection should be placed into a weighing vial with Electrolytes and Blood Gases a secure sealing lid, and the vial labeled and weighed with an analytical balance. A typical formulation for Hi selective glass is: 72% S O 2 ;22% NazO; 6% CaO, that has a selectivity
order of H+ >>> Na+ > Kt. This glass membrane has sufficient selectivity for H+ over Nai to allow error-free measurements of pH in the range of 7.0 to 8.0 ([Hi] = l U 7 to 10.' mol/L) in the presence of >0.1 mol/L Nat. Receptors are probably the most successful of this group of markers. An inherited disorder of a transmembrane conductance
regulator protein (CFTR) that leads to chronic pancreatic and obstructive pulmonary disease. These instruments are spectrophotometers that determine the total amount of hemoglobin and the percent of each of the aforementioned species in a hemolysate of whole blood. A n example of one integrated automation system is shown in Figure 11-5. The
key components of POCT device design include (1) the operator interface, (2) bar code identification systems, (3) sample delivery devices, (4) reaction cell, (5) sensors, (6) control and communications systems, (7) data management and storage, and (8) manufacturing requirements. Bertholf -- Reproduction-related disorders / Mari L. During this
process, two hydrogens are displaced from the ring nitrogens. Centrifugation: The process of separating molecules by size or density using centrifugal forces generated by a spinning procedure and 1s accompan~edby, or 1s traceable to, a cert~ficateor other document by a certlfy~ngbody Dilution: The process (diluting) of reducing the concentration
of a solute by adding additional solvent. Mapping of material (specimen) flows and data flows is directly related to process flow and will assist the laboratory in determining process steps that (1) are bottlenecks, (2) waste Labor, and (3) are prone to errors.'' Work-flow mapping thus enables the laboratory to better identify what steps should be
considered for automation. T h e derivatized mixture is dried, acetonitrilelwater are added to the sample that is then injected in the mass spectrometer. Euthyroid Sick Syndrome: Condition of abnormal thyroid hormone and thyroid-stimulating hormone levels in the severely ill in the face of normal thyroid function. See Trisomy 18 Elastase-1, 317,
334, 706 Eldeptyl. It is uot expressed in the breast, colon, thyroid, lung, kidney, or pancreas. The light from the exciter monochromator ( M l ) is split, and a small portion (10%) is The time-resolved fluorometer was introduced in the mid1970s when Weider developed a pulsed nitrogen laser fluorometer in conjunction with a lanthanide-based
immunoassay system. A clinical laboratorian is concerned primarily with the measurement of gases or solids in liquids, where there is always a relatively large amount of solvent in comparison with the amount of solute. Urine organic acids show elevated phenylketones (hence the name phenylketonuria). Atherosclerosis: A condition and disease
process in which deposits of yellowish plaques containing cholesterol, lipoid material, and lipophages are formed within the intima and inner media of large and mediumsized arteries. A biosensor is shown in the third column and is distinguished from a chemosensor by having a biological orbiochemicalcomponent as therecognitionelement. The
consumption of foods that contain poppy seeds (e.g., cakes, muffins, rolls, and bagels) may result in urinary excretion of morphine and codeine. When a glucose tolerance test is given in the afternoon, higher glucose values occur than when the test is given early in the day. Discrete Analysis: A type of analysis in which each specimen in a batch has its
own physical and chemical space separate from every other specimen. ~ ~ .-......-......... All the speeds at which the centrifuge is commonly operated should be checked. The editors also thank Curtis Oleschuk from Diagnostic Sewices Manitoba. Cnshing Disease: A condition characterized by an increased concentration of adrenal glucocorticoid
hormone in the bloodstream. In women, FSH stimulates the growth and maturation of ovarian follicles (eggs), stimulates estrogen secretion, and promotes endometrial changes. 30 T I Laboratory Principles Measurement of The rapid acceptance and extensive use of nonisotopic immunoassays by the clinical laboratory have resulted in a decreased use
of radioimmunoassays (RIAs) and ultimately a decreased requirement for them to measure radioactivity. Intracellular fluid (ICF): The portion of the total body water with its dissolved solutes which are within the cell membranes. For instance, if the analyst is interested in the population of GGT values over various lots of materials and some time
period, the sample must be selected to be representative of these factors as well as of the age, sex, and health factors. Williams textbook of endaccirmlogy, 10th d. In the pars recta (2), organic acids are secreted and continuous reabsorption of sodium chloride takes place. Park, M.D., Ph.D. Photometry and Spectrophotometry, 64 Instrumentation, 66
Reflectance Photometry, 71 Flame Emission Spectrophotometry, 71 Atomic Absorption Spectrophotometry, 71 Fiuorometry, 72 Phosphorimetry,79 Luminometry, 79 Nephelometry and Turbidimetry, 80 L.J. Kricka, D.Phil., F.A.C.B., C.Chem., F.R.S.C., F.R.C.Path. 824 T V Pathophysiology 4. Several t distributions from this family are shown in Figure

13-5. Economic evaluations can be important for laboratories. Lactate accumulates and competes with uric acid for excretion in the kidneys so that the serum uric acid is also increased. This process is highly efficient, and bilirubin conjugates are detectable in normal plasma only using highly sensitive techniques. Fecal porphyrin is measured (to
exclude HCP) and plasma fluorescence emission spectroscopy performed (to exclude VP). By the end of the second trinlester, the fetus weighs approximately 700 g and is 30 cm long. In such cases, the first step of an auditing process is to establish a specification. Michaelis-Menten Constant (K,,,): Defined operationally as the substrate concentration
that allows an enzyme reaction to proceed at one half of its maximum velocity. It is the regulation of this latter fraction of filtered Nai that primarily determines the amount of Nai excreted in the urine. Point,of-care testing. The qualicy of reporting in diagnostic test research: getting better, still not optimal. This limits the utility of HBeAg as a marker
of viral replication. Biosensor: A special type of sensor in which a biological/biochemical component, capable of interacting with the analyte and producing a signal proportional to the analyte concentration, is immobilized at, or in proximity to, the electrode surface. This test is useful only to document an acute exposure when the arsenic is likely to be
greater than 100 ng/mL for a short period of time. Mechanisms an aMerns of Injury The target cell determines the pattem of injury, with hepatocyte injury leading to hepatocellular disease and biliary cell injury leading to cholestasis. However, there may also be situations in which different specifications are applied to various segments of the
analytical measurement range. More than 900 hemoglobinopathies have been described ( ) with sickle cell hemoglobin (HbS) as just one example. Measurement of the defective enzyme activity is more sensitive, but both sensitivity and specificity are limited by the overlap between activities in disease and in the normal population. Methadone is
metabolized in the liver primarily to 2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP) and 2ethyl-5-methyl-3,3-diphenylpyrroline (EMDP) (Figure 31-29). The amniotic fluid provides a medium in which the fetus readily moves; it cushions a fetus against possible injury and helps maintain a constant temperature. When specimens are to be
collected over a specified period of time, the patient's close adherence to instructions is imuortant. Categories of biological variation include (1) within an individual and (2) between individuals. Quantitative Tests The diagnosis of CF includes a quantitative measurement of sweat chloride, which consists of (1) collection of sweat into gauze, filter
paper, or Macroduct coils; (2) evaluation of the amount collected either in weight (milligrams) or volume (microliters); and (3) subsequent measurement of the sweat chloride concentration. The discovery of &bilirubin has solved the mystery of the persisting high bilirubin concentrations, mostly direct reacting, in patients with intrahepatic or
posthepatic obstructing jaundice long after hepatitis has subsided or obstruction has been relieved. Euthyroid: Having normal thyroid function. The other class cation to determination of prognosis. Define and state the formulas for the following: Mean Median Standard deviation Correlation coefficient Regression analysis Gaussian distribution 3.
Temperature Calibration Of Warm Baths, Instmments, And Temperature Sensors, 2'" ed. For this reason, the absolute concentration error or uncertainty is greater when readings are taken at high absorbance. Nephritis: Inflammation of the kidney with focal or diffuse proliferation or destructiveprocesses that may involve the glomerulus, tubule, or
interstitial renal tissue. Signal Processing, and Process Control The interfacing and integration of computers into automated analyzers and analytical systems has had a major impact on the acquisition and processing of analytical data. Ikvelopment and validarion of a beta thalassemia screening protocol. Williams texrbouk of endocrinology, 10th rd. At
the PO, normally present in alveolar air (-102 mm Hg) and with a normal membrane and normal hemoglobin A, more than 95% of hemoglobin will bind 02. Light is emitted from the excited product formed in the oxidation reaction. 1 5 1I I Test methods 1 -. The purpose of filtration is to remove particulate matter from the liquid. The nonparametric
approach can be used to determine directly the percentile of a given subject. The two components interact differently with polarized light. These include routine laboratory activity, functionality of the workspace (including laboratory floor matting, bright lighting, and noise generation), and equipment design (computer keyboards and displays,
workstations, and chairs). Immunoglobulins. The genetic basis for this disease has been identified. Williams & Wikins, 1974172.) 90 T II Analytical Techniques and Instrumentation PVC membrane Figure 5-4 Differential planar PCOi potentiometric sensor design, based on two identical polymeric membrane pH electrodes, but with different internal
reference electrolyte solutions. Serological pipettes are calibrated to the tip, and the etched glass ring on top of the pipette signifies that it is to be blown out. Total Parenteral Nutrition (TPN): The practice of feeding aperson intravenously, circumventing the gut. Arterial puncture carries a slight medical risk and should not be undertaken by anyone
who has not been properly trained to perform it. Cardiomyopathy and renal failure are symptomatic of acute cobalt exposure. Several such devices are capable of accurately and precisely measuring cholesterol and most also quantify triglycerides and HDL cholesterol, with calculation of LDL cholesterol, in a few microliters of whole blood, serum, or
plasma within a few minutes, which makes these types of analyzers ideally suited for public cholesterol screening programs. The maximum working volume of flammable solvents allowed outside storage cabinets is 5 gallons per room. The pathophysiology of bicarbonate in acid-base disorders is discussed in Chapter 35. A, Volumetric ( t m f e r ) . ~ o
s s u i tP~.D., , and David E. Discontinuation of the drug is frequently followed by dysphoria and depression. The osmotic activity coefficient is a factor used to correct for the deviation from the "ideal" behavior of the system: Osmolality = osmol/lig H 2 0= @nC mOsm/ kg = 1.86 (Nai [mmol/L]) + glucose [mg/ dL]/ 18 +urea N [mg/dL]/2.8 +9 The 9
mOsm/kg added to the above equation represents the contribution of other osmotically active substances in plasma, such as Kt, Ca2+, and proteins. In addition, automated QC packages are integrated into these analyzers that ensure that QC samples are analyzed at regular intervals. The Database of Abstracts of Reviews of of) heart failure as
assessed by the cardiac ejection fraction Effectiveness (DARE), which is run by the Centre for Reviews and Dissemination at the University of York in the United measured by echocardiography? Wilson Disease: An autosomal recessive disorder associated with excessive quantities of copper in the tissues, particularly the liver and central nervous
system. He reasoned that in the inherited form of the tumor, one mutation was present in the germline and all cells of the body, the other mutational event occurring somatically in one of the cells of the developing retina. To determine "unbiased" selectivity coefficients by the separate solution method, the membrane should not be exposed to the
analyte ion for extended periods of time, and the concentration of analyte ion in the internal solution should be low. During such conversions, the nucleus emits either a negative electron or its positive equivalent, a positron. Elevated plasma activities of AST and ALT are common in many disorders. Hirsutism: Abnormal hairiness, especially an adult
male pattern of hair distribution in women. acidemia, methylmaIonic acidemia, and propionic acidemia (see Table 44-1). Every laboratory should have the necessary equipment to extinguish or confine a fire in the laboratory and to extinguish a fire on the clothing of an individual. Electron Capture. Epidemics have Hepatitis B Virus Hepatitis B virus
(HBV) is the most common chronic viral infection. See Tricyclic antidepressants a,-Antichymotrypsin, 298t, 345 Anticoagulants acid citrate dextrose, 48 in blood specimens, 46-48 definition of, 42 EDTA, 47-48 free calcium levels affected by, 717 heparin. A serial dilution is a sequential set of dilutions in mathematical sequence. One electrode has an
internal layer, which is buffered, while the other is unbuffered, consisting of a low concentration of bicarbonate salt. Omeprazole (a PPI) is taken up by the parietal cell and converted to an active metabolite that inactivates the parietal Hi, Ki-ATPase. Indeed, rigorous long-term economic evaluations of the use of tests are rare. More advanced
instrument clusters may incorporate both chemistry and immunoassay analyzers from the same vendor and a possible extension of this concept is the development of clusters of unlike instruments that cross traditional laboratory disciplines. Patients have acute photosensitivity, normally between the ages of 1 and 6 years, and both sexes are equally
affected. The interval for premature newborns at 48 hours is 128 to 148 mmolL, and the value for cord -- - Electrolytes and Blood Gases blood from full-term newborns is -127 mmol/L. About half of the ectopic production of ACTH is a result of small cell carcinoma of the lung. For example, two chromogenic methods for creatinine are likely to be
subject to interference from the same chromogenic compounds present in a given serum sample. The use of a laser is ideally suited for low-angle light scattering. Winter, Desmond Schatz, and Roger L. Assay of plasma insulin in human subjects by immunological metho&. Hill, Ph.D., F.R.C.Path. This latter segment is water-impermeable in the absence
of ADH, and the reabsorption of sadium in this segment is increased by aldosterone. Thus both variance components are derived in this way. Once dried, these cards are collectively sent to a testing facility, usually a state public health laboratory or reference laboratory. Depending o n the design of the system, either a single probe or multiple probes
are used rapidly to transfer programmed volumes of solution from one container to microtiter plates (e.g., so that the transfer to all 96 wells is complete in 1 minute). In: Beutler E. When the bulk solution is stirred, the diffusion layer of analyte grows out from the surface of the electrode very quickly to a fixed distance controlled by how vigorously the
solution is stirred. This is a noninvasive technique where a sensor is placed on a relatively thin part of the patient's anatomy, usually a fingertip or earlobe, or in the case of a neonate, across a foot. Although the exact cause is unknown, this disorder occurs much more often in women who have a fetus affected, with a The disease typically occurs at
fatty acid oxidation di~order.~ week 37 and is manifested clinically by the rapid onset of (1) malaise, (2) nausea, (3) vomiting, and (4) abdominal pain. It results from the presence of an inducer. In the case of heroin, the concentration of morphine exceeds that of codeine, whereas the reverse is true within the first 24 hours following codeine use.
Evidence-based medicine: what it is and what it isn't. The expression of S-100A4 in breast cancer, esophageal-squamous carcinoma, and gastric cancers correlates with a worse outcome and more aggressive disease, and was shown to be an independent marker of prognosis in multivariate analysis. Additional information is found in the section on
tests for evaluating fetal lung maturity later in this chapter. The report has prompted most states to expand their newborn screening programs to include these conditions. The hepatic clearance of cortisol decreases. Tietz rextbook of clinical chemisny, 3rd ed. Horowitz -- Specimen collection, processing, and other preanalytical variables / Doris M.
102. Freely flowing cutaneous blood originates in the arterioles and corresponds closely to arterial blood in composition. For many questions related to outcomes, an RCT will be the highest quality design. Molecular Ion: The unfragmented ion of the original molecule. Oxygen transport (by hemoglobin in the blood) and storage (by myoglobin in
muscle) 2. 8 . However, GFR is normally calculated using single-exponential analysis by plotting log marker concentration against time. Using a cutoff value of 20 kU/L, elevated CA 242 values were found in 5% to 33% of patients with benign colon, gastric, hepatic, pancreatic, and biliary tract diseases; in 68% to 79% of patients with malignant
pancreatic cancer; in 55% to 85% of patients with colorectal cancer; and in 44% of patients with gastric cancer. Jaffe Reaction: The reaction of creatinine with alkaline picrate to form a colored compound. ~ Immunochemical techniques have been used to develop quantitative methods and include (1) radial diffusion and electroimmunoassays, (2)
turbidimetric and nephelometric assays, and (3) labeled immunochemical assays. lmmunoassay Calibration Calibration of an irnrnunoassay involves assay of a series of calibrators with known values and fitting a straight line or curve to the resulting data to link the signal to concentration over the assayed range. Binding of the antibody and analyte
then occurs. These changes within the menstrual cycle 54 PART I Laboratory Principles make it essential to do repetitive measurements on women at the same time during the cycle. Note that the aggressiveness of treatment depends on the risk category of the patient and their starting LDL cholesterol concentration. Exceptions include systems
which use bypass tracks to enable specimens to bypass stations to get to their correct destinations. The route of investi- GH 535 gation should be dictated by the clinical presentation (see Table 29-2). In such systems the reaction occurs in the tube that serves as both a flow container and a cuvet. B, Ostwald-Folin (transfer).C, Mohr (measuring).D,
Serolagical (graduated to the tip). Specimen collection and processing. Perchloric acid should not be used on wooden bench tops, and bottles of this acid should be stored on a glass tray. Glossary Alpha-Amylase: An enzymc that catalyzes the endohydrolysis of alpha1,4-glycosidiclinkages in starch, glycogen, and related polysaccharides and
oligosaccharides containing 3 or more alpha-1,4-linked d-glucose units. Hemolysis may be fully compensated or mild but, in some patients, anemia is severe enough to require repeated transfusion. Excess copper ingestion interferes with absorption of zinc that leads to zinc deficiency, which is frequently characterized by slow healing. The first PC02
electrode, developed in the 1950s by Stow and Severinghaus, used a glass pH electrode as the internal element in a potentiometric cell for measurement of the partial pressure of carbon dioxide.' This important development led to the commercial availability of the three-channel blood analyzer The relationship between the sample PC02 and the signal
generated by the internal pH electrode is logarithmic and governed by the Nernst equation (equation 4). Of the three oncogenes-HER-2/neu, ras, and c-myc-HER-2/neu has the strongest prognostic value in breast cancer. Guyatt and colleagues" summarized the practice of EBM as follows: "An evidence-based practitioner must understand the patient's
circumstances or predicament; identify knowledge gaps and frame questions to fill those gaps; conduct an efficient literature search; critically appraise the research evidence; and apply that evidence to patient care." The efficient practice of EBM requires: * A knowledge of the clinical process and conversion of a clinical goal into an answerable
question Facility to generate and critically appraise information to generate knowledge 0 A critically appraised knowledge resource Ability to use the knowledge resource A means of accessing and delivering the knowledge resource A framework of clinical and economic accountability * A framework of quality management A clinician requesting an
investigation has a question and must make a decision. 526 ART IV Analytes REFERENCES 1. The fasting venous plasma ammonia concentration is useful in the differential diagnosis of encephalopathy when it is unclear if encephalopathy is of an hepatic origin. There has been, however, considerable controversy on this issue with a final ergonomics
rule published and then withdrawn in 2001.9 Chemical Hygiene Plan Major elements of a CHP include listing of responsibilities for employers, employees, and a chemical hygiene officer. In the presence of bilirubin monoglucuronide and albumin (and other proteins) are postsynthetically modified by covalent attachment to lysine residues, producing
biliprotein or *bilirubin. The PC02electrode is a self-contained potentioinetric cell. Its use in humans is largely limited to pediatrics, but it is widely applied in veterinary medicine. Analytical Methodology Historically, chloride was measured in body fluids and solids by mercurimetric titration and spectrophotometric methods. C, Illustrates a mixed
situation with constant SD in the low range and a proportional relationship in the rest of the analytical rneasurcment range. INT, pIodonitrotetrazoliurn violet. Beimes EW Jr, Kailn SE, Young DS. The AFP concentration is also useful for monitoring therapy and changes in clinical status. Further, a small (but significant) and variable proportion of the
creatinine appearing in the urine is derived from tubular secretion. Amphetamine: A sympathomimetic amine that has a stimulating effect on both the central and peripheral nervous systems. Most oncocarcinoma of the lung and endometrial carcinoma. Knowing the concentration of 25(OH)D is useful in evaluating (1) hypocalcemia, (2) vitaminD
status, (3) bone disease, and (4) other disorders of mineral metabolism. Price, Ph.D., F.R.C.Path., and Andrew St. John, Ph.D., M.A.A.C.B. Analytical and Technological Considerations, 189 Implementation and Management Considerations, 195 Nucleic Acid Physiology and Functional Regulation, 269 Nucleic Acid Sequence Variation, 272 Nucleic Acid
Enzymes, 273 Amplification Techniques, 274 Detection Techniques, 277 Discrimination Techniques, 278 Summary, 285 18. Evidence-based laboratory medicine from principles to outcomes. The addition of a module often is used to increase the analyzer's specimen throughput rate as measured in the number of test results produced per hour. Arsenic
also binds with any hydrated sulfhydryl group on protein, distorting the three-dimensional configuration of the protein and thus cauing it to lose activity. A wide linear range of over three orders of magnitude makes this ISE suitable for the measurement of K6in blood and urine. In the early development of the metric system, units were referenced to
length, mass, and time. The stream of new tests in laboratory medicine requires frequent decisions about whether or not to implement them. It is usual to search both Medline and Embase because the overlap between the two can be as low as 35%. As for STARD, the key features of the CONSORT guideline are a checklist of items to include in the
report and a flow diagram of patients in the study. Material Safety Data Sheet (MSDS): A technical bulletin that contains information about a hazardous chemical, such as chemical composition, chemical and physical hazard, and precautions for safe handling and use. Berendt HL. TPA is most useful for monitoring breast cancer in combination with
CEA and CA 15-3, in colon cancer with CEA and CA 19-9, and in ovarian cancer with C A 125. The simplicity of the test allowed for screening of a large number of infants not only for PKU but also for other disorders of amino acid metabolism using different growth antagonists. Reflectance Photometry: A spectrophotometric technique in which light is
reflected from the surface of a reaction and used to measure the amount of the analyte. Hazards from Volatiles T h e use of organic solvents in a clinical laboratory represents a potential fire hazard and hazards to health from inhalation of toxic vapors or skin contact. The differences are plotted against the average cancentration. Using a blood BNP
cutoff concentration of 100 ng/L gave a 90% clinical sensitivity and 75% clinical specificity, which was an improvement on the accuracy of clinical judgment and traditional diagnostic methods without BNP. When a user requests a specific specimen to be retrieved, the robot is given commands to retrieve the specimen from the appropriate archived
location and to route the specimen to the requested station using the specimen transportation system. As discussed previously, separation of bound and unbound fractions is a fifth issue for some immunoassay systems. Physicians who use blood gas and pH measurements in acute care management usually require very rapid turnaround times between
specimen acquisition and reporting of results. See Tacrolimus Flame emission spectrophotometry descri~tiunof. Interference from other cations, seen as deviation from linearity, is not apparent at K+activities >lOP mol/L. Wang C, Catlin DH, Demers LM, Starcevic B, Swerdloff RS. The average intraindividual variability varies greatly for different
analytes, even within the same biochemical class of compounds. Oxidation of an acridinium ester by alkaline hydrogen peroxide in the presence of a detergent (for example, Triton X-100) ~roducesa rapid flash of light at 429 nm. Venous blood glucose is as much as 70 mg/L (0.39 mmol/L) less than the capillary blood glucose as a result of tissue
metabolism. Early diagnosis and therapy reduce the risk of acute dystonia in patients with GAI.IO Treatment of Organic Acidemias and Aminoacidopafhies Therapy for organic acid disorders and aminoacidopathies consists of special diets restricting the compounds (usually amino acids) that result in the formation of the abnormal organic acid 830 T V
Pathophysiology Figure 44-6 Acylcamitine profile by MS/MS obtained from a blood spot of a paticnt with glutaric acidemia type I. Antiepileptic: A substance to prevent or alleviate seizures. N Engl J Med 2002;347:161-7.Copyright 2002 Massachusetts Medical Society. At these concentrations of AFP, about half of hepatocellular carcinomas (HCCs) may
be detected. The reduction potential for a given redox couple is given by the Nernst equation: PART II 86 Analytical Techniques and Instrumentation Metal Electrodes Participating in Redox Reactions where E = electrode potential of the half-cell E'= standard electrode potential when aRJa0, = 1 n = number of electrons involved in the reduction
reaction N = (R x T x in 10)lF (the Nernst factor if n = 1) N = 0.0592V if T = 298.15 K (25 "C) N = 0.0615V if T = 310.15 K (37°C) R = gas constant (= 8.31431 Joules x K-' x mol-I) T = absolute temperature (unit: K, kelvin) F = Faraday constant (= 96,487 Coulombs x mol-I) In 10 =natural logarithm of 10 = 2.303 a = activity aRJaOx= product of mass
action for the reduction reaction Redox electrodes currently in use are either (1) inert metal electrodes immersed in solutions containing redox couples or (2) metal electrodes whose metal functions as a member of the redox couple. Basic Concepts and Definitions, 155 Antigen-Antibody Binding, 157 Qualitative Methods, 158 Quantitative Methods,
161 Other Immunochemical Techniques, 169 11. Insulin: A protein hormone produced by the k e l l s of the pancreas that decreases blood glucose concentrations. Carbohydrates: Neutral compounds composed of carbon, hydrogen, and oxygen (in a ratio of 1 : 2 : 1) that constitute a major food class. Even many healthy individuals take several drugs
regularly, such as vitamins, oral contraceptives, or sleeping tablets. When several tubes are required from a single blood collection, a shut-offvalve-contained in the collection device and consisting of rubber tubing that slides over the needle opening inside the tube-is used to prevent spillage of blood during exchange of tubes. Differences of values
between serum and plasma, and between arterial and venous samples, have been documented for these electrolytes, but only the differences between serum and plasma K+ is considered clinically significant. 15. , . In AIP, PBG usually remains elevated for weeks or even months after an attack. Multiple-channel pipetting robots allow parallel
processing of specimens with 8- or 12-channel probes to handle microtiter plates. Frost-free freezers should be avoided because they have a wide temperature swing during the freezethaw cycle and repeated freeze-thaw cycles may degrade the analyte of interest.14 52 ART I Laboratory Principles Specimen tubes should be centrifugedwith stoppers
in place to (1) reduce evaporation particularly of volatiles, such as ethanol, (2) prevent aerosolization of infectious particles, and (3) maintain anaerobic conditions, which is important in the measurement of carbon dioxide and ionized calcium. In practice, glucose strips are produced in large batches and, after extensive quality assurance procedures,
each batch is given a code that is stored in a magnetic strip on the underside of each test strip. It also notes effects of overexposure and provides first-aid procedures. The advantages of this process are improved reagent stability, simple reagent preparation, and enhanced sensitivity. This approach is more sensitive than the conventional flame
methods and permits determination of trace metals in small samples of blood or tissue. Finally, some assays use a blanking step that selectively consumes cholesterol from the non-HDL fractions. Extensive literature exists on the choice of reactant concentrations and reading interval, and on the choice of wavelength and reaction temperature. This
potential, by convention, is the electromotive force of a cell, where the standard hydrogen electrode is the reference electrode (left electrode) and the given half-cell is the indicator electrode (right electrode). This early detection and intervention leads to the elimination or reduction of mortality, morbidity, and disabilities associated with these
conditions. (Oxon), F.R.C.P. (Edin), M.R.C.P. (Lond), F.R.C.Path. air and Nails Hair and finger or toe nails have been used for trace metal analyses. Considering that 1 cubic meter represents some 200 times the blood volume of an adult human, the SI unit of volume is neither a convenient nor a reasonable reference volume in a clinical context. It
typically occurs in the first trimester. The surfactant overcomes the surface tension produced in water-filled alveoli that are admitting air for the first time. The nonradioisotopic and stable nature of iohexol enables analysis of samples to be delayed and common reference centers to be used for multinational studies. ~ ..-. Triiodothyronine (T,): The
biologically active form of thyroid hormone formed primarily outside of the thyroid gland by the peripheral deiodination of thyroxine (T4).Has three iodine molecules attached to its molecular structure (L-3,5,3'triiodothyronine). This contributes to the superior diagnostic sensitivity of troponin compared with CKMB. In this condition, glutaric acid (GA)
and 3-hydroxyglutaric acid (3-OH-GA), formed in the catabolic pathway of the above amino acids, accumulateespecially in the urine. Amniotic fluid is sometimes obtained immediately after transvaginal puncture of the bulging membranes. In addition to this problem, evidence exists that some tumor cells have receptor defects distal to the initial
hormone binding step. The major protein hormones are chorionic gonadotropin (CG)and placental lactogen (PL). Studies in the field of evidence-based laboratory medicine have five major goals: 1. Wnetncr or not tnc rcaucrs of me innex tests 3r1dreference slanoaro u.crc U nu ~rnaskeo)lo the res~ltsof thc OII~CI test and oescrluc aily utner c nica
nformat on available to the readers. If the purpose is to provide Lp(a) values that are independent of apo(a) size, it is recommended that the Lp(a) assay use antibodies directed to an apo(a) domain other than kringle 4 type 2, or to the apo B-100 component of Lp(a). Hepatic complications, including (1) hemorrhage, (2) infarction, and (3) fulminant
hepatic failure, may occur and necessitate early delivery. Summarizing the Data The characteristics and data from critically appraised studies should be presented in tables. Symbology is the term used to describe the rules specifying the way the data are encoded into the bars and spaces. For example, type 2 HRS is more common; it represents a
slowly progressive or stable decline in renal function that is due to peripheral vasodilation and renal vasoconstriction. Lp(a) concentrations also have been expressed in terms of (1) particle number, (2) the mass of apo(a), (3) apo 8-100, or (4) Lp(a) cholesterol. T h e Clinical Laboratory Standards Institute (CLS1)-formerly the National Committee for
Clinical Laboratory Standards (NCCLS; . Plasma albumin is decreased to an average of 3.4 g/dL in late pregnancy; plasma globulin concentrations increase slightly. If there is a history or concern about allergies and latex gloves or a latex tourniquet, the phlebotomist should secure an alternative tourniquet and use gloves that are latex free. The
principal concem of turbidimetric measurements is signal-to-noise ratio. There are two common collection methods. In contrast, ALP and GGT are membrane-bound glycoprotein enzymes. Clin Chcrn 2004;51: A177. to a new clinical question, users need information about the extent of agreement of the test's results with the correct diagnoses of
patients. Fairbanks VF, Brutler E, Iron metabolism. Automated analyzers generally inco sions of basic manual laboratory techniques and procedures. Many metabolic disorders can be detected in the newborn period by tandem mass spectrometty. 'LO' 0 STH 1001: components also are still used commercially for the determination of C1- in whole
blood, serum, and plasma despite some limitations. In continuous-flow systems, the sample is aspirated through the sample probe into a stream of flowing liquid, whereby it is transported to analytical stations in the instrument. T h e calibration curve is Figure 10-11 Rocket immunoelectrophoresis of human serum albumin. Young, M.B., Ch.B., Ph.D.
Concept of Solute and Solvent, 20 Units of Measurement, 21 Chemicals and Reference Materials, 22 Basic Techniques and Procedures, 24 Safety, 34 3. Hcpatology: A textbook of liver diseasc, 3rd ed. Because of potential errors in interpretation or unpreventable artifacts in the apo E phenotype method, apo E genotyping is more reliable for
determining the common apo E alleles and is the method of choice if DNA is available for analysis. Lysergic Acid Diethylamide (LSD): A derivative of an alkaloid found in certain fungi that has hallucinogenic properties. Enzyme: A protein molecule that catalyzes chemical reactions without itself being destroyed or altered. In this example, the selected
cells were 5 to 9, 10 to 14, 15 to 19, 20 to 24, 25 to 29, and so on, with 60 to 64 being the last cell. When the fetal condition has deteriorated to this degree, it is referred to as hydrops fetalis and carries a very grave prognosis. The preanalytical phase. usinz - these links. Since 1997, grain products in the United States and Canada have been fortified
with 140 pg folic acid/lOO g, but the amount added is unlikely to be sufficient to reduce the birth prevalence by more than about 30%. a s k Concepts Optical sensors devised for PO2 measurements are typically based on the immobilization of certain organic dyes, such as (1) pyrene, (2) diphenylphenanthrene, (3) phenanthrene, (4) fluoranthene, or (5)
metal ligand complexes, such as ruthenium[IIl tris[dipyridine], Pt, and Pd metall~porph~rins within hydrophobic polymer films (e.g., silicone rubber) in which oxygen is very soluble. National Academy oiEngineering and Institute of Medicine. Delta check values are typically generated in one of two ways: the first is derived from the differences
between the collected consecutive values for an analyte in many individuals, which are then plotted in a histogram with the central 95% or 99% of all values used to identify a clinicallysignificant change in values. Varices: Enlarged and tortuous veins, arteries, or lymphatic vessels. The method is subject to interferences by other halide ions, by C N
and S C N ions, by sulfhydrylgroups, and by heavy metal contamination. Operations that require control include ( I ) insertion or removal of the strip, cartridge, or cassette; (2) temperature control; (3) sample injection or aspiration; (4) sample detection; (5) mixing; (6) timing of the detection process; and (7) waste removal. Chymotrypsin: A serine
protease from pancreas. Sherman, Ph.D. Associate Professor for Research of Microbiology University of Virginia, Director of W.M. Keck Biomedical Mass Spectrometry Lab Charlottesville, Virginia Mass Spectrometry Thomas G. While voltammetric/amperometrictechniques is applied to detect a wide range of species, the selectivity offered for
measurements in complex clinical samples-where many species can be electroactive-is rather limited. The oatient-centered eoals of evidenced-based laboratorv medicine cannot be reached by primary studies and systematic reviews alone. Overexpression of the oncogene will lead cancers. Ostwald-Folin pipettes (Figure 2-1, B) are similar to volumetric
pipettes but have their bulb closer to the delivery tip and are used for the accurate measurement of viscous fluids, such as blood or serum. With current practice between-laboratory coefficients of variation (CVs) of 200 mg/dL (5.18 mmol/L) or HDL cholesterol is 240 mgldLl6.21 mmol/L) or a positive family history of early CHD. There it is assigned a n
accession number as part of the log-in procedure, which may or may not be computer implemented. Fluorometry is defined as the measurement of the emitted fluores- logical sciences. As a physiological measurement, it has proved to be a sensitive and specific marker of changes in overall renal function. The liver is also responsible for the (1)
production of specific proteins (such as albumin and clotting factors), (2) metabolism and detoxification of many compounds, and (3) secretion of substances such as bilirubin. recision Precision may be defined as the closeness of agreement between independent results of measurements obtained under stipulated conditions.' The degree of precision is
usually expressed on the basis of statistical measures of imprecision, such as the SD or CV, which thus is inversely related to precision. Drug metabolism (by microsomal cytochrome P-450 mixed function oxidases) 5. Clin Chim Acta 2003;328:45-58. Typical oral doses of propoxyphene have about the same analgesic effect as 600 mg aspirin. See Gas
chromatography gas-solid, 118 homocysteine evaluations, 429 918 INDEX Chromatography (Continued) ion-pair, 115 ion-suppression, 115 liquid. Visiting Professor in Clinical Biochemistry university of Oxford Oxford, United Kingdom Introduction to Clinical Chemirtrv and Evidence-Based Laboratory Medicine; Point-of-Care Testing; Creatinine, Urea,
and Uric Acid; Kidney Function and Disease Alan T. Base (in DNA or RNA): The purines and pyrimidines; found in nucleic acid molecules. An increasing CA 549 value after an initial decrease or stabilization indicates the development of metastases. In one method, plasma iohexol is measured by high-performance liquid chromatography (HPLC) with
reversed-phase separation and ultraviolet (UV) detection, following prior deproteinization with perchloric acid. Molality (m) is a measure of the moles of ion per mass of water (mmol/kg) in the sample. ALA and PBG are known as porphyrin precursors (Figure 29-2). methods to be studied over the full analytical measurement range. T h e majority of the
daily intake is excreted in the stool after direct passage through the gastrointestinal tract. The location of this equipment and the locations of fire alarms and maps of evacuation routes are dictated by the local fire marshal. Wayne, PA: Clinical and Laboratory Standards Institute, 2004. Consideration for the health and responsibility for the safety of
employees are now accepted as obligations of all employers and laboratory directors. In the monitoring of advanced breast cancer patients, CA 549 correlates with disease progression and regression and helps detect metastases. Mild increases are seen in patients with acute and chronic hepatitis and indicate hepatocellular regeneration. For the
purposes of highlighting key or novel POCT technologies, the following discussion classifies the various devices largely according to size and complexity: (1) single-use cartridge and/or strip tests, (2) single-use quantitative cartridge and/or strip tests with a monitoring device, and (3) multiple-use cartridge and bench top systems. If the matrix does not
interact with the molecular species under investigation, passive diffusion of reactants in a semisolid matrix is described by Fick's equation QUALITATIVE M ~~ Iummunochemical technicrues used for oualitative ournoses include (1) passive gel d i f h o n , (2) immunoelectrophoresis (IEP), and (3) Western blotting. Below pH 2, the pyrrole nitrogens
and the carboxyl groups become protonated so that the molecule has a net positive charge. First, the SD may be constant (i.e., independent of the concentration), as it often is for analytes with a limited range of values (e.g., electrolytes). Digestion: The conversion of food, in the stomach and intestines, into soluble and diffusible products, capable of
being absorbed. Many of these hepatic functions may be assessed by laboratory procedures to gain insight into the integrity of the liver! As a large organ, the liver performs its functions with extensive reserve capacity. In the case of embedded fluorescent dyes, the intensity of the emitted fluorescence of such films will decrease in proportion to the
partial pressure of O2 level of the sample in contact with the polymer film in accordance with the SternVoimer equation for quenching: 96 PART II Analytical Techniques and Instrumentation Optical Isolator Figure 5-9 General design fur in vitro optical scnsor to detect a given analytc in blood. C, Photometric assay for an alkaline phasphatase label
using a cascade detection reaction. This unit may serve the same function as the take-out station or stockyard-that of holding specimens after analysis in case a specimen is necessary for a repeat test, but it has one major difference. If the ratio is beyond 5011 or 1/50, the system is considered to have lost its buffering capacity. Relative Centrifugal
Force (RCF): The weight of a particle in a centrifuge relative to its normal weight. It stimulates pancreatic, pepsin, and bile secretion, and inhibits gastric acid secretion. Never force threads; if a regulator does not thread readily, something is wrong. Thus for lipemic samples, ultracentrifugation of serum or plasma is required before analysis. Fetal
Blood Development Fetal blood is produced first by the embryonic yolk sac, then by the liver, and finally by the fetal bone marrow. Cocaine: A crystalline alkaloid,obtained from leaves of Erythroxylon coca (coca leaves) and other species of Erythroxylon, or by synthesis from ecgonine or its derivatives; used as a local anesthetic applied topically to
mucous membranes. The most common form is caused by deficiency of galactose-1-phosphate uridyltransferase (GALT), the enzyme that converts galactose-1-phosphate to glucose-1-phosphate. In late pregnancy, the free a-subunit predominates. > I+l L . Characterized by having at least two of the following conditions: hyperthyroidism, goiter, and
exophthalmos. A proportion of the free creatine in muscle (thought to be between 1% and 2%/day) spontaneously and irreversibly converts to its anhydride waste product-creatinine. I8 PART I Laboratory Principles 11. Exposure to sun is followed, usually within 5 to 30 minutes, bv an intenselv aainful. Although the JCAHO will accept CAP
accreditation of a laboratory, it may still conduct a safety inspection of the laboratory when it inspects the hospital. Whereas most fluorescence compounds have decay times of 5 to 100 ns, europium chelates decay in 0.6 to 100 s. Not all standard reference materials have the properties and the degree of purity specified for a primary standard, but
each has been well characterized for certain chemical or physical properties and is issued with a certificate that gives the results of the characterization. T h e membrane removes 95% to 99% of organic compounds, bacteria, and other particulate matter and 90% to 97% of all ionized and dissolved minerals but fewer of the gaseous impurities. T h e
notation N(w,a2) is often used for the distribution of a variable that is gaussian with mean p and variance 0'. GH 597 dH2 4H2~Hk 0 CHI 0 F H3C\ H3C Propoxyphene I ropoxyphene Propoxyphene is an opioid structurally similar to methadone (see Figure 31-23). Nevertheless, the CGPM recommends that such exceptional units as the liter should not
be combined with SI units and preferably should he replaced with SI units whenever possible. Thus small alveoli have a higher collapsing force than larger alveoli. Because the sensor layer is very thin, blood permeates this layer quickly, and the sensor cartridge used immediately after it is unwrapped from its packing. Nucleotide: A monomeric unit
consistNeural Tube Defect: A birth defect of ing of a sugar moiety, a phosphoric acid, and a purine or pyrimidine base; the brain, spinal cord, or both (e.g., anencephaly and spina bifida). This is based on the fact that large changes in plasma lipid, protein, and other solids often occur in relatively common clinical conditions and in thera- GH 435 pies,
such as parenteral alimentation with lipid emulsions? The design principle of a nephelometer is similar to the design principle applied in fluorescence measurements. When stimulated, stellate cells are transformed to collagen producing cells, and are responsible for fibrosis and, eventually, cirrhosis. lmmunoassay Several screening i~nmunoassaysfor
methadone are commercially available. 19 A cross tabulation of the results of the index tests (including indeterminate and missing results) by the results of the reference standard; for continuous results, the distribution of the test results by the results of the reference standard. With FES, samples are diluted in a diluent containing known amounts of
lithium (or cesium, if lithium itself is being measured) and aspirated into a propane-air flame. of each technique in a cllnical laboratory 5. Kost GI, ed. 94 ART II Analytical Techniques and Instrumentation Beyond amperometric devices, one specialized method for detecting trace concentrations of toxic metal ions in clinical samples is anodic stripping
voltammetry (ASV). 24 ART I Laboratory Principles Type 11 water is used for general laboratov testingnot requiring type I water. CA 15-3 should not be used to diagnose primary breast cancer because the incidence of elevation (23%) is fairly low. Pipettes used in clinical, molecular diagnostic, and analytical laboratories include (1) manual transfer
and measuring pipettes, (2) micropipettes, and (3) electronic and mechanical pipetting devices. Glucagon and insulin secretions are stimulated by a protein meal, and insulin is also stimulated by carbohydrate meals. If fluid is being infused intravenously into a limb, the fluid should be shut off for 3 minutes before a specimen is obtained and a suitable
note made in the patient's chart. It has both antidiuretic and vasopressor actions. (A possible example is the apparent benefit of fecal occult hlood testing in decreasing the incidence of colon cancer where the tested group is more likely to undergo colonoscopy and removal of premalignant lesions in the colon. Thus if reduction takes place at the
working electrode, oxidation would occur at the counter electrode; but no net reaction would take place at the surface of the reference electrode, since no current flows through this electrode. Despite this, a value of about 30 mg/dL of total Lp(a) particle mass has traditionally been used as a cutoff above which increased concentrations of Lp(a) are
associated with an increased risk of CHD. Chronic liver injury often involves fibrosis in the liver; detection of markers of the fibrotic process might be indicators of degree of injury. ND DEFlNlTl Aliquot: A portion of a total amount of a specimen (n); a process to divide a solution into aliquots (v). Telomere: The DNA sequences at the end of a
chromosome: telolneres contain repetitive nucleotide sequences that protect the ends of chromosomes from recombination with other chromosomes. Dr. Li Ka Shing Professor of Medicine and Professor of Chemical Pathology Depastment of Chemical Pathology The Chinese University of Hong Kong, Honorary Consultant Chemical Pathologist Prince of
Wales Hospital Hong Kong SAR, China Nucleic Acids Gwendolyn A. Liver Disease Regeneration Recovery without sequeiae - Acute Fibrosis liver +.Chronic . The ultrasensitive nature of chemiluminescence assays requires stringent controls on the purity of reagents and the solvents (e.g., water) used to prepare reagent solutions. When this happens, it
i5 possible for the plasma K+ values to artifactually increase as much as 2 mmol/L because of the muscle activity.1° Reference Intervals Reported reference intervals for serum of adults are 3.5 to 5.0 mmol/L and 3.7 to 5.9 for newborns. Acetylcodeine is a common contaminant of heroin; thus both codeine and morphine may frequently he detected in
urine following heroin use. Typical lesions are shallow linear scars over the bridge of the nose and elsewhere on the face, while the skin may become thickened and waxy, especially over the knuckles. Separate protein-bound or antibody-bound ligand from free ligand in irnmunochemical and other assays (see chapter 10). Viral cause has been
suggested. Lead Toxicity Lead exposure increases urinary ALA and coproporphyrin-111 excretion and causes accumulation of ZPP in erythrocytes. Spina Bifida: A birth defect characterized by a spinal cord that does not develop normally. Physiologically, ionic activity is assumed to be more relevant than concentration when considering chemical
equilibria or biological processes. j I t 1. Most often, it is the LAS that has the requisite process control software to support automation. In addition to process control software and the ability to be interfaced to the laboratory's LIS, each of these systems incorporates some or all of the following components: 1. However, depending on the individual's
meat intake, diet may influence the value. Drug testing of meconium allows for an improved drug detection rate compared with urine. Hepatic Failure: A condition of severe end-stage liver dysfunction that is accompanied by a decline in mental status that may range from confusion (hepatic encephalopathy) to unresponsiveness (hepatic coma).
Concentrations of CG depend on the size and viability of the trophoblastic tissue. In all of them, the five C-terminal the gut mucosa (e.g., CCK). These are classified by the United Nations (UN) as (1) explosives, (2) compressed gases, (3) flammable liquids, (4) flammable solids, (5) oxidizer materials, (6) toxic materials, (7) radioactive materials, (8)
corrosive materials, and (9) miscellaneous materials not elsewhere classified. It has the symbol p and units of cm2/ (V)(s). This is important when patients are managed in several departments-or when machines break down and samples are taken to other sites for testing. The patients with highrisk for HCC (those having chronic hepatitis B virus (HBV)
or hepatitis C virus (HCV) infection or cirrhosis) often have elevated concentrations of AFP. The reliability of the calibration of the volumetric pipette decreases with a decrease in size, and therefore special micropipettes have been developed. Other Applications. For clinical purposes, the 300 ng/mL (or lower) cutoff is appropriate. Hepatic
(Poflosystemic) Hepatic encephalopathy is a metabolic disorder characterized by a wide spectrum of neur~ps~chiatric dysfunction. Other porphyrins are produced by nonenzymatic oxidation and represent porphyrinogens that have irreversibly escaped from the pathway. Seasonal Influences Seasonal influences on the composition of body fluids are
small compared with those related to changes in posture or misuse of a tourniquet. A high-level device to sort or route specimens: A device that separates specimens by type (such as by tube height) or by order code and passes them to the transport system or to a system using racks. Oncofetal Antigens: Proteins produced of the pituitary gland,
making up the during fetal life, which decrease to neural portion that secretes various low or undetectable levels after birth; hormones. For example, a laboratory may specify that the total e m r (e.g., expressed here as Bias + 2 SD) of an assay is lower than 45% (corresponding to a bias of 15% and a CV of 15%) of the measurement concentration.
AFP is elevated in yolk sac tumors, whereas hCG is elevated in choriocarcinoma. If conception occurs, the ovum is fertilized, usually in the fallopian tube, and becomes Disorders of Pregnancy a zygote, which is then carried down the tube into the uterus. Immunoassay auromation: an updated guide to systems. The most common cause of severe
disease is sensitization of a D-negative woman. At a blood ctO, of 9 mmol/L, the cd0, is approximately 0.14 mmol/L, and the rest of the 0, is associated with hemoglobin as oxyhemoglobin (0,Hb). Quantitation is accomplished by adding a known quantity of fluorescentlabeled analyte molecules to a reaction solution containing an antibody specific to the
analyte. reaction between anti-Haemophilus influenza B (upper well) and a cerebrospinal fluid (CSF) sample containing H , influenza B (lower well). Illicit diversion of OxyContin has led to especially severe drug abuse, addiction, and several deaths in certain regions of the United States. It carries oxygen-enriched arterial blood from the central
circulation to the liver. Bruns -- Evidence-based laboratory medicine / Christopher P. As acute fever subsides, or if it lessens but still persists for a prolonged period, the hormone responses diminish. The potential at which these peaks are observed indicates which metal is present, and the height of stripping peak current is directly proportional to the
concentration of the metal ion in the original sample. The nstural history of the disease must be understood, and helpful treatment or genetic counseling (in the case of genetic disease) must be available. These additives also dilute lipoproteins by as much as 10% and produce erroneouslv low values. Pituitary Gland: An elliptical body located at the
base of the brain in the sella turcica and attached by a stalk to the hypothalamus, from which it receives important neural and vascular outflow. " , . The techniques will include training and certification of operators, quality control, quality assurance, and audit. CA 72-4 CA 72-4 is a marker for carcinomas of the gastrointestinal tract and of the ovary.
Hepatolaby 2004;40:6-9. The oncogenicity of suppressor genes is immunohistochemistry, the ras product is found not only in derived from the loss of the gene rather than their activation about 40% of colon cancers, but also in colon polyps believed as with oncogenes. Relatively speaking, there is a considerorder of [email protected] able time delay
between the (1) absorption of light energy, (2) return to the lowest excited state, and (3) emission of fluorescence light. Specific antisera, such as anti-A, anti-C, and anti-Kell, are used to detect such antigens on the erythrocyte surface. Increasingly, health systems and professional goups in medicine have turned to the use of clinical practice
guidelines. The increase in the concentration of cholesterol is attributable to LDL cholesterol because the HDL cholesterol is typically reduced. Quality assurance applications include (1)preparation of whole blood samples for quality control and (2) determination of the linearity of PO, and PCO, electrodes. Standard Reference Material (SRM): A
certified reference material (CRM) that is certified and distributed by the National Institute of Standards and Technology (NIST),an agency of the U S . Fluorometry, nephelomeny, and turbidimetry. The reaction mechanism for urinary conjugated bilirubin is the same as that described in Figure 28-11 except that 2,6-dichlorobenzenediazoniumtetrafluoroborate (Chemstrip) and 2,4-dichloroaniline diazonium salt (Multistix) are the diazo compounds. 248 Health-associated reference values, 230, 230b Healthcare costs, 11 Heart, 615, 616f Heart failure. Immunoassay measurements are also now available in a compact device for use in clinics and similar locations. Excess phenylalanine will
counteract the antagonist and restore growth of the bacterium around the spot, indicating PKU. When considering the comparison protocol, the CLSI guideline EP-9A2: Method comparison and bias estimation using patient samples suggests measurement of 40 samples in duplicate by each method, when a new method is introduced in the laboratory
as a substitute for an established one? Meaisocratic ion-exchange high-performmce liquid cl~rumatog~x- surement of urinary crearinine excretion has been found to he phy (HPLC) with ultraviolet (UV) detection at 234 nm.' a useful indication of the completeness of a timed urine collection. 111. For example, in acute hepatic dysfunction, there is
usually little change in the plasma protein profile or the total plasma protein concentration; with fulminant hepatic failure or severe liver injury, concentrations of short-lived hepatic proteins (such as transthyretin and prothrombin) will fall quickly and become abnormal, whereas proteins with longer half-lives will be unchanged. Pharmacology: The
body of knowledge surrounding chemical agents and their effects on living processes. Gastrinoma: A tumor of the pancreatic islet cells that results in an overproduction of gastric acid, leading to fulminant ulceration of the esophagus, stomach, duodenum, and jejunum. Hcathcote E. Inborn Error of Metabolism: Primary disease due to an inherited
enzvme defect. Pyrex glass vessels usually are not replaced unless physically damaged. Thrombocytopenia (common in persons with cirrhosis) may contribute to ineffective intravascular coagulation. 59 plasma sodium and chloride concentrations. In response to increased corticotropin secretion, the plasma cortisol concentration is increased and its
normal diurnal variation may be abolished. All specimens should be treated as if they are potentially infectious. All strains secrete (1) proteins that cause inflammation of the mucosa and (2) the enzyme urease that produces ammonia from urea; some strains produce toxins that injure the gastric cells. The fourth broad use of a test result is concerned
with patient management. and treatmmt of hepatiris C. Beta Decay. Blank: A solution consisting of all the components of a reaction except the analyte. The Htresponse of thin glass membranes was first demonstrated in 1906 by Cremer. In 1992 NIOSH mandated that employees exposed to cadmium in the workplace be monitored using the
quantification of urine cadmium and creatinine, expressing the results in micrograms of cadmium per gram of creatinine.16 Cadmium excretion greater than 3 pg of cadmium per gram of creatinine indicates significant exposure to cadmium. As shown in Figure 10-18, the ICON I1 test is a sandwich EIA device that uses a murine monoclonal antibody,
which is immobilized onto the surface of a microporous nylon membrane located o n top of an adsorbent pad. In another approach, both the capture and detection antibodies are specific for apo(a). Hepadna viruses are unusual in that they reproduce from an RNA template using reverse transcriptase and are thus prone to developing mutant strains.
The unreacted gold-labeled antibody moves farther down the strip where it is captured by a zone containing a synthetic peptide consisting of the epitope of human cTnT and is visualized as a separate but similar colored band. After collection, the sample may be tested as whole blood, plasma (the pale yellow liquid that remains after the cellular
components are removed by centrifugation), or serum (the normally clear liquid that separates from blood that is allowed to clot). T o meet the specifications for high-performance liquid chromatography (HPLC), in some instances it may be necessary to add a final 0.1-pm membrane filter. The most common configuration is the random-access
analyzer. The loading zone of an analyzer is the area in which specimens are held in the instrument before they are analyzed. After collection, the swab may be stored in an air-tight plastic container or immersed Specimen Collection and Other Preanalytical Variables in liquid, such as phosphate-buffered saline (PBS) or viral transport medium.
Monitoring compliance for oxycodone in pain management programs is problematic because of the low cross-reactivity of oxycodone in most opiate immunoassays (e.g., >5000 ng/mL oxycodone for positive result with assay using a 300 ndmL morphine cutoff). They include: 1. One such device uses drycoated reagents and time-resolved fluorescence
for detection. In practice, immunoassays are most often used for routine purposes, such as fluorescence polarization immunoassays. For an outpatient, it is generally recommended that patients be seated before the completion of the identification process to maximize their relaxation. The procedure was originally introduced by Bland and Altman for
comparison of measurements in clinical medicine, but the procedure has been adopted also in clinical chemisttv.' The Bland-Altman plot is usually understood as a plot of the differences against the average results of the methods. Automated capability to store and retrieve specimens o n demand is an important aspect of automated specimen delivery
systems. The combination of amplification and an ultrasensitive detection teaction makes noncompetitive chemiluminescent enzyme immunoassays among the most sensitive types of immunoassay. A t temperatures below the flash point, the vapor given off is considered too lean for ignition. They consist of a cylindrical bulb joined at both ends to
narrower glass tubing. For example, studies done exclusively in older men may not be applicable to women of a child-bearing age seen by an obstetrician who would like to use the results of the study. The renal clearance of a substance is defined as "the volume of plasma from which the substance is completely cleared by the kidneys per unit of time."
Provided Kidney Function and Disease a substance S is (1) in stable concentration in the plasma; (2) physiologically inert; (3) freely filtered at the glomerulus; and (4) neither secreted, reabsorbed, synthesized, nor metabolized by the kidney, then the amount of that substance filtered at the glomerulus is equal to the amount excreted in the urine. the
techniaue of diluting to volume is used. A detector Optical Source The radiant energy sources used in automated systems include tungsten, quartz-halogen, deuterium, mercury, xenon lamps, and lasers. seudoporpkyria The term "pseudoporphyria" was originally applied to patients with PCT-like skin lesions in whom no abnormality of accumulation or
excretion of porphyrins could be demonstrated? Alpha-fetoprotein: A protein produced in the fetal liver that is useful for predicting risk of anencephaly, spina bifida, and Down syndrome. Mass Spectrometer: An instrument in which beams of ions are separated (analyzed) according to their massto-charge ratios and measured electrically. The results of
these investigations must be turned into action. Conjugation of bilirubin is relatively poor in the neonate as a result of immature liver function. It is possible to perform this procedure earlier in pregnancy than amniocentesis, but it has a higher rate of fetal loss. unochemical Assays The previously discussed methods rely on the examination of the
immune complex formation as an index of antigen-antibody reaction. Phenylalanine that is not used in protein synthesis is converted to tyrosine by the enzyme phenylalanine hydroxylase and further degraded via a ketogenic pathway (Figure 44-5). Lipids: Any of a heterogeneous group of fats and fatlike substances characterized by being water
insoluble and soluble in nonpolar solvents such as alcohol, ether, chloroform, benzene, etc. 893 Evidence-Based Laboratory Medicine: The application of principles and techniques of evidence-based medicine to laboratory medicine; the conscientious, judicious, and explicit use of best evidence in the use of laboratory medicine investigations for
assisting in decision making about the care of individual patients. HPLC retention time as a diagnostic tool for hemoglobin variants and hemoglobinopathies: a study of 60,WO samples in a clinical diagnostic laboratory. In practice, other ions exhibit finite interaction with membrane sites and will display some degree of interference for determination
of an analyte ion. Lower concentrations are associated with more favorable outcome. The evolution of automation in the clinical laboratory has paralleled that in the manufacturing industry, progressing from fixed automation, whereby an instrument performs a repetitive task by itself, to programmable automation, which allows the instrument to
perform a variety of different tasks. The importance of urea to water reabsorption is that the cortical collecting ducts are impermeable to urea, as are the medullary collecting ducts, unless acted upon by ADH. Urinary sodium excretion varies with dietary intake, but for individuals on an average diet containing 8 to 15 g/day, an interval of 40 to 220
mmollday is typical. This approach is usually inadequate to stabilize the low temperature. If the imprecision increases proportionally to the signal response level, the analytical SD of the method tends to increase proportionally to the concentration level (x), which means that the relative imprecision, CV, is constant over the analytical measurement
range-supposing that the intercept of the calibration line is zero. Indeed, this extraction process has been used successfully to devise a method to detect heparin concentrations in blood by potentiometry.'2 High selectivity for carbonate anion has been achieved using a neutral carrier ionophore possessing trifluoroacetophenone groups doped within a
polymeric membrane.1° Such ionophores form negatively charged adducts with carbonate anions, and the resulting electrodes have proved useful in commercial instruments for determination of total carbon Electrochemistry and Chemical dioxide in serum/plasma, after dilution of the blood to a pH value in the range of 8.5 to 9.0, where a significant
fraction of total carbon dioxide will exist as carbonate anions. The MSDS also provides physical data on the product, such as boiling point, vapor pressure, and specific gravity. Two specifications of reproducibility are often used: total or between-run precision in the laboratory, often termed intermediate precision, and interlaboratory precision (e.g., as
observed in external quality assessment schemes [EQAS]) (see Table 13-1). Laffertv, .ID,. 1 Time (seconds) Figure 4-10 Fluorescence decay process: E is the absorption of energy; I is the vibrational deactivation time phase; I1 is the fluorescence emission time phase; a is long fluorescence decay time; and h is short fluorescence decay time. In the
absence of any oxygen, the current at this applied voltage under amperometric conditions will be very near zero. Downstream from the sorter, separated specimens are routed down a dedicated conveyor line (Figure 11-71, This method follows the approach used in most manual specimen processing areas. Sacks, M.B., Ch.B., F.R.C.Path. The
gallbladder, located on the undersurface of the right lobe of the liver, stores and concentrates bile, a mixture of bile salts and waste products. In general, buffers should not be used at a pH greater than 1 unit from their pK,. First and second trimester screening for Down's syndrome: the iesulw of the Serum, Urine and Ultrasound Screening Study
(SURUSS). For example, the concentration of serum iron may change by as much as 50% from 0800 to 1400, and that of cortisol by a similar amount between 0800 and 1600. These devices are programmable and are used for simultaneously dispensing aliquots of liquid into multiple wells. A quantitative technique based o n this principle is called
radial immunodiffmion (RID). In Vitro Devices T h e diversiq of in vitro POCT technology and the range of analytes make it difficult to devise a simple classification that avoids any overlap between various technologies. In the clinical laboratory, balances should be calibrated at least monthly and before conducting very accurate analytical work. This
mutation is by far the most frequently found translocations, or inversions. If there is a normal concentration of phenylalanine in the sample spot, bacterial growth will be inhibited. For many years, this application was confined to blood gases using optical technology, hut electrochemicalapplications also have been developed for both blood gases and
glucose. The increased erythrocyte concentration leads to an increased turnover of nucleoproteins and excretion of uric acid. Southern blots detect sequence variants that produce a change in distance between restriction sites and that thus produce a change in the size of the fragments. List anticoagulants and state both their action on whole blood
and their appropriate uses in various laboratory tests. For example, tritium ('H) is an unstable isotope of hydrogen, consisting of a proton, an electron, and two neutrons. Sigh,. Occupational exposure occurs during production and machining of these metal alloys and has led to interstitial lung disease. HCV infection primarily occurs through plasma.
Specimen cups also should be disposable to minimize cost, and their shape should, even without a cap, minimize evaporation. Standard initial therapy consists of ovulation induction and artificial insemination for at least 6 months before progressing to more expensive and exotic techniques. If the label is an enzyme, large numbers of enzyme
molecules in the complete complex provide a large increase in enzymatic activity, coupled with the small amount of antigen being determined, and the antigen assay is correspondingly BOX 10-2 1 Examples of Other Nonisotopic lmmunoassays 165 more sensitive. (A, Courtesy Biohit Plc. Bioluminescence: The emission of light as a consequence of the
cellular oxidation of some substrate (luciferins) in the presence of an enzyme (luciferases); exists in bacteria, fungi, protozoa, and species belonging to 40 different orders of animals. In addition, for low-molecular-weight proteins such as myoglobin (MW 17,800 Da), limits of detection have been lowered through the use of a latex-enhanced procedure
based on antibody-coated latex beads. A major breakthrough in the development and routine application of PVC type ISEs was the discovery that the neutral antibiotic valinomycin could be incorporated into organic liquid membranes (and later plasticized PVC membranes), resulting in a sensor with high selectivity for K+over Nai (KKma= 2.5 x
104).17 The Ki ISE based on valinomycin is extensively used today for the routine measurement of K+ in blood. T h e approach used is also influenced by local circumstances, such as the number and competence of the operators, together with the frequency with which the system is used. Determination of clinical sensitivity and specificity is based
upon comparison of the test results with a gold standard. T h e priority for a guideline should be: Is there variation in practice that suggests uncertainty! Is the issue of public health importance, such as in the increasing problem of diabetes and obesity? For example, several of the current models of blood gas and electrolyte analyzers have onboard
computer-aided training modules. Quantity: The amount of substance (e.g., the concentration Analyte: Compound that is measured. To address the latter point, samples from relevant patient categories should be included, so that possible interference phenomena can be discovered. Such an error will usually show up as an outlier in method
comparison studies. Figure 10-9 Immunofixation of a serum containing an IgM kappa paraprotein. Immunostrips. The relationship between laboratory medicine and clinical chemistry has evolved further with the advent of "core" laboratories. Biological Actions of 1,25-Dihydroxyvitamin D Calcium and phosphate concentrations in serum are maintained
by the actions of 1,25(OH)2D on intestine, bone, kidney, and theparathyroids.Inthesmall intestine, 1 ,25(OH)2D stimulates calcium absorption, primarily in the duodenum, and phosphate absorption by the jejunum and ileum. Dr. Asbjmn F d i n g of Nonvay7developed the ferric chloride test in the 1930s, which used a reaction between ferric ions and
excess phenylpyruvate in urine samples to form a blue-green colored complex indicating possible PKU. ACD. The usual material is 2,5-diphenyloxazole (PPO) used in a concentration of 3 to 6 g/L. The various hepatitis viruses are outlined in Table 36-1. asic Concepts The fluorescence quantum efficiency of many compounds is sensitive to temperature
fluctuations. Describe an atom and define atomic number, mass number, isotope, half-life, and nuclide. Robert Dufour -- Gastrointestinal and pancreatic diseases / Peter G. Some analyzers print out or transmit to a host computer each result or set of resulw: from a specimen, either through the position of the specimen in the loading zone or the
accession number programmed to that position. Increases in conjugated bilirubin or 6-bilirubin are highly specific markers of hepatic dysfunction (except in rare inherited disorders such as The liver has extensive synthetic capacity and plays a major role in the regulation of protein, carbohydrate, and lipid metabolism. In most cases, the mucosal
damage is reversed by withdrawing all glutencontaining foods from the diet. State the effects of physiological, biological, and environmental factors on laboratory analyses and how to assess an expectediphysioiogically acceptable change from a change that could indicate a preanalytical error. Down Syndrome Down syndrome is the most common
serious disorder of the autosomal chromosomes, occurring in 1 in 800 live births. Philadelphia: WB Saundcrs, 2006:3-40. However it can be useful for monitoring of metastatic diseases. Plaque: A pearly white area within the wall of an artery that causes the intimal (interior) surface to bulge into the lumen; it is composed of lipid, cell debris, smooth
muscle cells, collagen, and sometimes calcium; also known as an atheroma. N Engl] Med 2004;350:2383-97. CA 549 is an acidic glycoprotein with an isoelecnic point of pH 5.2. By sodium dodecyl sulfate/polyacrylamidegel electrophoresis under reducing conditions, CA 549 can be separated into two species with molecular masses of 400 and 512 kDa.
One monoclonal antibody, a murine IgGl termed BC4E 549, was raised by immunizing mice with partially purified membrane preparations from T417 human breast tumor cell line. Elevated AFP concentrations (greater than 10 pg/L) and serum bilirubin concentrations of greater than 2 mg/& are associated with shorter survival time. Antibody
Immunoglobulin (Ig) class of molecule (for example, IgA, IgG, or IgM) that hinds specifically to an antigen or hapten. Quantification of total chromium in urine has been used to assess exposure to total chromium but does not indicate that the specific exposure was to CrW. In general the effects of strenuous exercise are exaggerations of those
occurring with mild exercise. Clin Chem 2004;50:530-6. It causes gallbladder contraction and release of pancreatic exocrine (or digestive) enzymes, and affecw other gastrointestinal functions. The three major contributing forces are (1) electrostatic van der Waals-London dipole-dipole interactions, (2) hydrophobic interactions, and (3) ionic coulombic
bonding (primarily between COO- and NH; groups on the antigen and antibody). Polyclonal or monoclonal antibodies, or a combination of both types, have been used in CEA immunoassays. I S 0 9000: A series of international standards for quality management produced by the International Organization for Standardization. However, genes are
associated with hematological malignancies, such as overall, the presence of ras mutations has little practical applileukemia and, to a lesser extent, solid tumors. The semiquantitative screening test for PKU devised by Dr. Guthrie in the 1960s was a microbiological assay that involves the incor- punched out of the filter paper ca;d is placed on the
agar. Some manufacturers supply liquid-in-glass thermometers that have ranges greater than the SRM thermometer and are verified to have been calibrated against the N E T thermometers. Subsequently CG concentrations start to decline in serum and urine, and by the end of the second trimester a 90% reduction from peak concentration has
usually occuxed. HPLC and LC-MS/MS methods are being used more commonly, in part because of evidence that some immunoassays underestimate the vitamin D2 form of 25(OH)D. Each type of porphyria is defined by the association of characteristic clinical features with a specific pattern of accumulation of heme precursors that reflects increased
formation of substrates for the enzyme that is deficient in that type of porphyria (Table 29-3). T h e addition of a nonlabeled a n a l p , such as an unknown quantity of a therapeutic drug in a serum specimen, will result in a competition for binding to the antibody with the fluorescent-labeled analyte. T h e primary scintillator absorbs energy from the
primary solvent and converts it into light. Estrogen has ERu and ERB, which are transcribed from separate genes. Some toxicologists have suggested that detection limit of the assay is more important than specimen type and that urine test results comparable to meconium will be achieved by lowering the typical screening cutoff for urine testing.

High-Density Lipoprotein Cholesterol The concentration of HDL in plasma is usually assessed by determining the concentration of cholesterol associated with HDL. A poor clinical correlation between CEA and CA 72-4 concentrations was found in gastric cancer. tent with a combination of questions concerned with understanding and practical
demonstration of the skills gained. In: DevlinIP. Venous Occlusion After the skin is cleaned, either a blood pressure cuff or a tourniquet is applied 4 to 6 inches (10 to 15 cm) above the intended puncture site (distance for adults). Osmolality (osmo&g HtO) is a thermodynamically more exact expression because solution concentrations expressed on a
weight basis are temperature independent, whereas those based on volume will vary with temperature. a-Fetoprotein. Likewise, concordance between immunoassay screening for marijuana metabolites and GC-MS confirmation for THC-COOH (see Cannabinoids) is considerably less for meconium than for Clinical Toxicology urine, because meconium
contains greater amounts of 11hydroxYA9-THC and 8B,11-dihydroxy-A9-THCmetabolites (see Figure 31-18). Optodes and biosensors also are discussed. syringes. The serum uric acid concentration decreases from its high at birth until age 7 to 10 years, at which time it begins to increase, especially in boys, until about age 16 years. The increased
concentrations of red cell ZPP associated with lead exposure are probably not caused by inhibition of FECH because inhibition of this enzyme requires higher lead concentrations than those usually encountered following lead exposure. Uroporphyrinogen Decarboxylase (EC 4.1. i.37),UROD This is the last cytoplasmic enzyme in the pathway and
catalyzes the decarboxylation of all four carb~x~methyl groups to The enzyme form the tetracarboxylic ~o~roporphyrinogen. Cost-minimizatim analysis determines the costs of alternative approaches that produce the same outcome. Blood 2003;101: 3347-50. Reference Intervals For adults, the 95% limits for Pso, measured at 37 "C and corrected to
pH(P) of 7.4, are 25 to 29 mm Hg. For newborn infants, the interval is 18 to 24 mm Hg because of the presence of fetal Hb (HbF). T h e components of the audit cycle are depicted in Figure 1-5. See Triazolam Half-life, 19, 31, 450-451, 539, 541, 562 Halon 1301, 40 Haplotype, 264, 272 Hapten, 155-156 Haptoglobin, 296t-297t, 299, 301-302
Haptoglobin type 2-1, 106f Hard drive, 240 Hartnup disease, 495 Hashimoto thyroiditis description of, 774 thyroid peroxidase antibodies in, 773 Hazardous materials training, 38 Hazards biological, 37-38 chemical, 38-39 compressed gases, 39 electrical, 39-40 fire, 40 identification of. There may be an elevatedprothrombin time because of vitamin
Disorders of Pregnancy K malabsoiption. Middieton S, Mountain P. It should then determine the processes the specimen requires and the exact route or course of action for each specimen. For a detailed procedure for stimulation and collection, the reader should refer to the CLSI document C34-A2.5 Alternatively for sweat stimulation, the electrodes
and current source are integrated, as they are in the Wescor Macroduct and Nanoduct systems (Wescor, Logan, IJtah), which use gel reagents containing pilocarpine. collections by trained phlebotomists is often possible, than in outpatient practices. Chemical Hazards Figure 2-6 A, Convenient needle disposal system for sharps. Hypercalcemia:
Increased concentration of calcium in plasma; manifestations include fatigability, muscle weakness, depression, anorexia, nausea, and constipation; most com- monly caused by primary hyperparathyroidism or malignancy. Clinically, monitoring biological specimens for Cr& is neither practical nor clinically useful to detect chromium toxicity because
the instant it enters a cell, it is reduced to nontoxic Cr3+. However, this is not always sufficient, particularly when operators are employed on irregular shifts or may not always be called upon to perform POCT. For example, as listed in the ~ a c k a g einsert, the ICON I1 pregnancy test (Beckman Coulter, Fullerton, Calif.) is an operationally simple
and sensitive assay for human chorionic gonadotropin that detects C G down to 10 mIU/mL for serum and 20 mlU/mL for urine. In some parts of the world, laboratory medicine also encompasses cytology and anatomical pathology (histopathology). In the inpatient setting, it is appropriate to collect blood through a cannula that is being inserted for
long-term fluid infusions at the time of first insertion to prevent a second stick. It recurs with subsequent pregnancies. Creatininase and Creatinase An alternative approach has been the use of creatinase (EC 3.5.3.3; creatine amidinohydrolase) that yields sarcosine and urea, the former being measured with further enzymemediated steps using
sarcosine oxidase (EC 1.5.3.1). This may be (1) part of the organization's total quality management system, (2) part of its clinical governance policy, and (3) required for accreditation purposes?The elements of a POCT policy are listed in Box 12-7. Why Systematic The medical literature is so vast that no one can read, much less digest, all relevant
work. Substrate: A reactant in a catalyzed reaction. Scintillation proximity assays. Geographical Location of Residence The geographical location where individuals live may affect the composition of their body fluids. Note: Page numbers followed by "f'refer to dlustratrons; page numbers followed by "t" refer to tables; page numbe~sfollowed by "b"
refer to boxes. Monochromatic: Electromagnetic radiationofonewavelengthor anextremely narrow range of wavelengths. It is the measure of the ability of ions in solution to carry current under the influence of a potential difference. Coulometric titration is one of the most accurate electrochemical techniques since the method measures the absolute
amount of electroactive substance in the sample. Pressure, P (or p), may mean either total pressure, as in the expression P(Amb) for the mixture of gases in ambient air, or partial pressure in blood, as in P02(aB). This chelate is very stable and relatively small and has been used to label haptens or large molecules (e.g., proteins or oligonucleotides). 0
How is the patient doing? After surgical removal of the tumor, hCG is expected to decline. For a 12-hour collection, a 2-L bottle usually suffices; for a 24-hour collection, a 3- or 4-L bottle is appropriate for most patients. Hyperthyroidism has been caused by bladderwrack. By 16 weeks of gestation, large numbers of cells are present, having been shed
from the surfaces of the amnion, skin, and tracheobronchial tree. As with evacuated blood tubes, to prevent the possibility of breakage and spread of infection, capillary devices are frequently plastic or coated with plastic. In one group, the rate of adduct formation is very rapid and occurs in the first 20 s after mixing reagent and sample. Data
processing has allowed automation of such procedures as nonisotopic immunoassays and reflectance spectrometry because computer algorithms readily transform complex, nonlinear standard responses into linear calibration curves. Furthermore, coilisional quenching decreases with increasing viscosity, thus reducing quenching of fluorescence.
Precocious Puberty: Early development of secondary sex characteristics; in girls generally before age 8 and in boys before age 9. Preeclampsia and Eclampsia Preeclampsia is characterized by (1) hypertension, (2) proteinuria, and (3) edema, usually occurring late in the second tri- mester or early in the third trimester. As for adult urine, cocaethylene
may be detected in meconium, and its presence indicates maternal use of ethanol and cocaine (see section on Cocaine). Important first-aid information is also usually provided on this label. Current laboratory instruments and systems are highly developed for stand-alone operation and fit into the workstation concept. An Example of Estimating the
LoD of an Assay We consider here a hypothetical hormone assay, for which the manufacturer or a research laboratory wants to estimate the LoD. Changes in concentration of proteins and protein-bound constituents in serum are greater in (1) hypertensive patients than normotensive patients, (2) individuals with a low plasma protein concentration
than in those with a normal concentration, and (3) the elderly compared with the young. However, it is important that the quenching constant is in a range that will yield linear SternVolmer behavior over the physiologically relevant range of PO, in blood. The loop of Henle comprises three segments: the thin descending (3) and ascending (4) limbs and
the thick ascending limb (5).The fluid becomes hyperosmotic, because of water abstraction, as it flows toward the bend of the loop, and hyposmotic, because af sodium chloride reabsorption, as it flaws toward the distal convoluted tubule (6). Operation of the For proper operation of a centrifuge, only those tubes recommended by their manufacturer
should be used. High concentrations of antigen produce the least inhibition of enzyme activity; low concentrations, the greatest. Serial testing is indicated every 10 to 14 days. The Publisher Previous editions copyrighted 2001, 1996, 1987, 1976, 1971 Library of Congress Control Number 2007921126 Publishing Diwcmr: Andrew Allen Executive
Edim~:Loren Wilson Senior Developmenml Editm: Ellm Wmm-Curter Publisl>ingServicer Manager: Pat Joiner-Myea Senior P~.ojectManager: Rachel E. Because the change in fluorescence polarization is a direct response to the reaction mixture, the bound fluorophore need not be separated from free fluorophore. However, because relatively few
wavelengths are required for analyses in routine analyzers, many manufacturers use a stationary, hol~graphicall~ ruled grating, coupled with a stationary photodiode array, to isolate the spectrum. Normal PBG, at a time when symptoms are present, excludes all acute porphyrias, except the very rare ALADP, as their cause. Requirements
Characteristics and requirements of POCT devices are listed in Box 12-3. In most cases, testing must be followed by an appropriate intervention to produce a desired outcome. Mutants that prevent production of the hepatitis B e antigen (HBeAg), but allow production of antibody to the e antigen (anti-HBe) are common in much of the world, and
represent up to 25% of chronic infections in North America. called the Soret band. This force is proportional to the weight o n the pan. The carbanion of the Schiff base displaces CoA from succinyl-CoAwith the formation of a-aminop-ketoadipic acid, which is then decarbo~~lated to ALA. Barbiturate: Any of a class of sedativehypnotic agents derived
from barbituric acid or thiobarbituric acid and classified into long-, intermediate-, short-, and ultrashort-acting c lasses. In the simultaneous approach, the labeled antigen (Ag*) and unlabeled antigen (Ag) compete to bind with the antibody. Chemical ~WBthods:the Jafle Reaction Most chemical methods for measuring creatinine are based on its
reaction with alkaline picrate. Refraction: The obiique deflection from a straight path undergone by a light ray or wave as it passes from one medium to another. The total osmolality or osmotic pressure of a solution is equal to the sum of the osmotic pressures or osmolalities of all solute species present. Most abnormal implantations occur in the
fallopian tube, but they also have occurred in the abdomen, although this is rare. Special perchloric acid hoods, with special washdown facilities, should be installed if large amounts of this acid are used. CA 15-3 is most useful in monitoring therapy and disease progression in metastatic breast cancer patients. This type of interference is more
pronounced at higher temperatures. Copper The homeostasis and analysis of copper (Cu) are discussed in has been found to lead to serious Chanter 27. After iontophoresis, sweat is collected onto (1) preweighed gauze pads, (2) filter paper, (3) Macroduct coils, or (4) Nanoduct conductivity sensor cells using techniques to minimize evaporation and
contamination. Serological pipettes have a larger orifice than do the Mohr pipettes and thus drain faster. Standard weights are usually added by hand to the right-side pan to counterbalance the weight of the object o n the other, but in some models, a dial or vernier with chain is used to make fine adjustments to the mass associated w ~ t hthe rightside pan. The RET receptor exists in a multivneric complex tlmt includes one of four glycosylphosphatidylinositol (GP1)-linked co-receptors (GFRa 1, 2,3, and 4). lmmunoassay For clinical application, a cutoff of 300 ng/mL morphine (or morphine equivalents) is commonly used to distinguish negative from positive urine specimens, whereas a cutoff of
2000 ng/ mL is mandated by SAMHSA for workplace drug screening. Very few (less than 0.2%) pregnant individuals develop hyperthyroidism, and hypothyroidism is very rare. Pb Mitochondria 1 15-~minol&~ulinic acid Iron The homeostasis and analysis of iron (Fe) are reviewed in Chapter 28. In many cases, individuals with liver disease maintain
normal function despite extensive liver damage. Osmolality measurement in these instruments, however, is not related directly to a change in vapor pressure (in millimeters of mercury), but to the decrease in the dew point temperature of the pure solvent (water) caused by the decrease in vapor pressure of the solvent by the solutes. Types of
Diagnostic uestions Addressed in Laboratory Medicine The decisionmaking process involves one of four scenarios typified by these questions (Figure 1-1): 0 What is the diagnosis? Ten measurements of each blank sample are performed on 10 different days to ensure that the total assay variation is reflected. The ions formed are then separated
according to theit mass to charge (mlz) ratios. CA 549 has been shown to be elevated in a variety of nonbreast metastatic carcinomas, including ovarian (50%), prostate (40%), and lung (33%) carcinomas. The wild type of p53 is normally present in very small amounts that are not detected by immunohi~tochemistr~, whereas the mutant protein
accumulates to easily detectable amounts. ical Practice Guidelines: Systemat ments to assm practmoner and bout appropriate healthcare for specific clinical ircumstances; in the laboratory, this includes goal accuracy, precision, and turnaround time of tests. In addition, enzyme conjugates coupled with substrates that produce visible products have
been used to develop ELISAtype assays with results that are interpreted visually. Some glass tubes are siliconized to reduce adhesion of clots to walls or stoppers and to decrease risk of hemolysis. When talking with patients, physicians customarily divide pregnancy into three time intervals called crimesten, each of which is slightly longer than 13
weelcs. Diabetes insipidus (Review). This approach has been criticized because it only relates the magnitudes of random and systematic error without taking the absolute deviations from linearity into account. Jaffe, M.D. Consultant in Cardiology and Laboratory Medicine, Professor of Medicine Medical Director, Cardiovascular Laboratory Medicine
Mayo Clinic and Medical School Rochester, Minnesota Cardiovascuiar Disease A. Elevation of CA 125 is seen in a number of nonovarian carcinomas, including endometrial, pancreatic, lung, breast, colorectal, and other gastrointestinal tumors. There may be a fivefold to fortyfold higher expression of c-myc in colon cancers when compared with normal
mucosa, but the level of expression does not correlate with progression. Although transport of specimens from the patient to the clinical laboratow is often done by messenger, pneumatic tube systems have been used to move the specimens more rapidly over long distances within the hospital. The more observations, the more certain are the
estimates. Multiple-Channel Analysis: A type of analysis in which each specimen is subjected to multiple analytical processes *The authors acknowledge the original contributions of Ernest Maclin and D.S.Young, on which portions of this chapter are based. Therapy consists of carnitine supplementation to remove glutaric acid, a diet restricted in
amino acids capable of producing glutaric acid, and prompt treatment of secondary illnesses (e.g., infections). In healthy individuals and in stable patients, the delta value between any two results should be small. The mean relative difference (0.042) with +2 SD of relative differences is shown (dashed lines). The concentrations of several blood
coagulation factors are increased during pregnancy. The x-axis indicates concentrations standardized to zero at the cut-off point (50% positive results) with unit SD. The tubes should then be capped and gently mixed. Some analyzers use reagents in dry tablet form. -+(healing, injury ln'u'Y Cirrhosis CH 685 Hepatocellular carcinoma *- Death Portal
hypertension (esophagealvarices, ascites, encephalopathy) Failed regeneration hepatitis Death Figure 36-7 Natural history of liver disease. Its " 25(OH)D concentration is typically greater than 100 ng/mL (250 nmol/L) in such patients. In the kidneys, 1,25(OH),D inhibits its ownsynthesis and stimulates its metabolism. Consultant Clinical Scientist East
Kent Hospitals NHS Trust Canterbury, Kent, United Kingdom Creatinine, Urea, and Uric Acid; Kidney Function and Disease James P. A well-known source is the occurrence of heterophilic antibodies. Northfield, IL: College of American Pathologists, 2005. Once the tube is filled completely, it is then withdrawn from the holder, mixed gently by
inversion, and replaced by another tube, if this is necessary. The EGF familv of receptors have the same overall structure consisting of an extracellular ligand-binding domain (ECD), a single transmembrane domain, and an intracellular tyrosine kinase domain. If the fluorescence ernission is measured over time following a pulse of light from an
excitation source, such as a xenon lamp or laser, the intensity of the emitted light decays as a first-order process similar to radioactive decay. Antibody excess All antigenic sites are covered with antibodv. PCT, the commonest of all the porphyrias, usually occurs during the fifth and sixth decades and most patients have evidence of liver cell damage,
usually minor, and, some degree of hepatic siderosis. To measure osmolality, the sample is first lowered into the bath and, with gentle stirring, is super-cooled to a temperature several degrees below its freezing point (-7 "C). Others include isovaleric 828 PART V Pathophysiology I Y Carrier N = Normal gene n = Mutated gene Carrier I Figure 44-4
Autosomal recessive inherirance pattern. The elimination tli2 for all of these opiates CH Conjugate (4%) t Conjugale (0.1%) Figure 31-25 Hydrocadone and bydromatphanemetabolic transfoimatians. S, and S2designate the excitation and emission slits, respectively. In terms of the neutron-proton model of the nucleus, this rearrangement is the
conversion of a neutron to a proton or vice versa. Acetyl-CoA is thcn completely oxidized to C 0 2and H 2 0 in mitochondria, with production of large amounts of NADH and ATP. Audit to Monitor orkload and Demand T h e true demand for a test will depend o n the number of patients and the spectrum of disease in the group for which the test is
appropriate. During a n attack, PBG excretion is grossly elevated and the increase is usually in excess of 10 times the upper reference limit. Cat-activeness of screening for colorectal canccr in the general population, JAhilA 2000;284:1954-61. Rayleigh scatter is contrailed by the use of well-defined emission and excitation interference filters or by
appropriate monochromator settings and by the use of polarizers. This is in contrast to the reduction in plasma potassium concentration and possible hyponatremia following prolonged diuretic drug administration because of increased urinary output (physiological response). Acidification to below pH 3 is widely used to preserve 24-hour specimens
and is particularly useful for specimens for calcium, steroids, and vanillylmandelic acid (VMA) determinations, A weak base, such as sodium bicarbonate or a small amount of sodium hydroxide (NaOH), is used to preserve specimens for porphyrins, urobilinogen, and uric acid testing. Appropriate information regarding the collection, including
warnings with respect to handling of the specimen, should appear on the bottle label. Since molphine is a codeine metabolite, legitimate codeine use has been purported as explanation for a urine drug test positive for morphine and codeine when in fact heroin was used. However, the Systkme International d'Unit6s (SI) recommends the use of moles
of solute per volume of solution for analyte concentrations (substance concentrations) whenever possible, and the use of liter as the reference volume. In leukemias and lymphomas, increased c-myc expression may be due to amplification or chromosomal translocation of the gene. Specimens Comments made earlier on specimens for Nai analysis are
generally applicable to those for Ktanalysis. Infant and maternal mortality is approximately 20%. Hemoglobin concentrations at term average 12.6 b/dL, compared with 13.3 g/dL for the nonpregnant state. Because these conditions also increase ammonia concentrations, there is a small correlation between the degree of elevation in ammonia and the
degree of impairment of liver function. This phenomenon was first used in the 1940s to measure the volume fraction of erythrocytes in whole blood (hematocrit) by conductivity and is used today to measure hematocrit on multianalyte instruments for clinical analysis. Haddow JE, Palomaki GE, Knight GI, Williams J, Pulkkinen A, Canick ]A, cr al.
Urology 2006;67:458-60. More than a thousand mutations of CFTR have been identified. The disease to be screened must be serious and fairly common. Arterial puncture is always done with syringe and needle. The commercial immunoassays for opiates are designed primarily for the detection of morphine and codeine. Another 20% to 25% is
reabsorbed in the loop of Henle along with C1- and more water. Fatty Acid: Any straight-chain monocarboxylic acid generally classed as saturated fatty acids (i.e., those with no double bonds), monounsaturated fatty acids (those with one double bond), and polyunsaturated fatty acids (those with multiple double bonds). The Rayleigh light-scattering
expression for small particles excited by nonpolarized light is given by equation (13): +Back scatter I A 270m \ Particle < iij -P Forward scalter Rayleigh-Debye scattering 90" Figure 4-17 The angular dependence of light-scattering intensity with nonpalarized and polarized incident light for small particles (A) and the angular dependence of light
scattering with nonpolarized Light for larger particles (B). Ninety-five percent of the patients with ER-negative tumors fail to respond. Once the lipoprotein-precipitant-magnetic particle Enzymatic triglyceride methods are fairly specific in that they do not detect glucose or phospholipids. government-regulated drug abuse screening programs (see
Table 31-5); nongovemmental screening programs may elect to include PCP in drug abuse screens, depending on the local probability of PCP use. The conditions described above refer to short-term changes Specimen Collection and Other Preanalytical Variables decrease within a few days of the start of bed rest. The combination of sensor and
transducer should lead to an output that can be "read" by humans. lmmunoelectrophoresis IEP is an immunochemical technique used to separate and identify the various protein species contained in a common solution, such as serum or spinal fluid (see Chapter 6). Mobilization of calcium from bones with an increased free ionized fraction
compensates for the reduced protein-bound calcium, so serum total calcium is less affected..Serum potassium may be reduced by up to 0.5 mmol/L because of reduction of skeletal.muscle mass. Beryllium alloys are lightweight, stiff, and highly electrically conductive. Philadelphia: WB Saunders, 1996:lO.) caffeine. In practice, the hook effect is
eliminated if a sequential assay format is adopted and the concentrations of capture and labeled antibody are sufficiently high to cover analyte concentrations over the entire analytical range of the assay. A padded shipping envelope may provide adequate protection for shipping of single specimens. Hypothalamo-Hypophyseal System: A system of
neurons, fiber tracts, mdocrine tissue, and blood vessels that are responsible for the production and release of pituitary hormones iuto the systemic circulation. Antigen-antibodyratio,saltconcentration, and polymer enhancement have the same influence on the antigen-antibody reaction in gels as they have on reactions in solution. Eachpack contain
reagents sufficient to measure a certain number of samples during a certain time period, after which it is relatively simple to replace. The combination of AFP and hCG is used to classify and stage germ cell tumors. FEBS Lett 1998;430:92-4. Two genetic loci have been identified: BRCAl on chromosome 17q and BRCAZ, which localizes to 13q12-13. A
cluster of analyzers has its own central control module (a PC) with software designed to assist the technologist in monitoring the functions of each analyzer and to aid in the review of laboratory results generated by the cluster. The eluting homocysteine is detected and measured with online electrochemical detection via homocysteine oxidation to the
corresponding mercuric dithiolate complex. Although the nonfunctional tumors have lost the ability to secrete serotonin, they retain the ability to secrete CgA chromogranins. Desaturation of fatty acids (by microsomal cytochrome b5) 6. CA 19-9 concentrations correlate with pancreatic cancer staging. London: Blackwell Scientific Publications,
1993:134.) usually develops in the setting of an acute decrease in blood pressure, often due to spontaneous bacterial peritonitis or variced bleeding. Mechanisms used to assess variability include the delta check and reference change values. olve Problems All audits involve the collection of observational data and comparison against a standard ur
specification. These processes are discussed in Chapter 35. Hall JE. In cancerous tissue, these growth Oncogenes factors can promote growth both in a paracrine and autocrine fashion. In addition, the Commission on Inspection and Accreditation of the CAP inspects clinical laboratories and uses various safety checklists (available to the laboratory
before inspection) when evaluating a laboratory for accreditation. Homogeneow assays do not require a separation. If the phlebotomist is to collect a specimen from a patient in isolation in a hospital, the phlebotomist must put on a clean gown, gloves, a face mask to limit the spread of potentially infectious droplets, and goggles to limit the possible
entry of infectious material into the eye before entering the patient's room. Although in general reliable, courier service does create certain problems. The plasma cholesterol, triglyceride, and LDL cholesterol concentrations are higher (by about 3%, 9.1%, and 1.7%, respectively),and HDL cholesterol is lower in smokers than in nonsmokers.
Antiarrhythmic Agents: Agents used for the treatment or prevention of cardiac arrhythmias. American Academy of Pediatrics Committee on Nutrition. 36-37 transuortation of, 36, 38 vola&es, 39 warning labels for, 36f, 36-37 Health Insurance Portability and Accountabilitv Act.. No more than three cabinets may be located in each 5000 sq f t of
laboratory space. + Bias, Because the amounts of codetermined substances may vary from sample to sample, the bias is likely to differ somewhat from sample to sample. In addition to water homeostasis, these electrolytes play an important role (1) in maintenance of pH, (2) in proper heart and muscle function, (3) in oxidation-reduction reactions, and
(4) as cofactors for enzymes. Paget Disease [of bone]: A common (4% of individuals over 40 years of Glossary age), localized, nonmetabolic bone disease characterized by osteoclastic bone resorption followed by replacement of bone in a chaotic fashion. Fluorescent labels also have high specific activity; a single high-quantum-yield fluorophore is
capable of producing 100 rnillion photons/second. Fingergrips Sensor Figure 12-5 Schematic view of the measurement cassette for the OPTI Medical Critical Care Analyzer. Although polyvinyl tubing stretches with use, changes in flow rate over the duration of a typical run are minimal. Outcomes studies must be distinguished from studies of
prognosis. ~ Carbohvdrate tumor markers either are (1) o n the . hCG is also useful, together with AFP, in identifying patients with nonseminomatous testicular tumors. Chronic Paucreatitis: An inflammatory disease characterized by persistent and progressive destruction of the pancreas. Introduction to Principles of Laboratory Analyses and Safety
Gamma Radiation and Internal Conversion. Multiple-Use Cartridge and Bench Top Systems Many of the POCT devices in this category are used for critical care testing in locations such as the (1) intensive care unit, (2) surgical suite, and (3) emergency room (see Box 12-1). Because the initial specimen may be contaminated by tissue debris or skin
bacteria, the first tube should be used for chemical or serological tests, the second for microbiological tests, and the third for inicroscopic and cytological examination. Immunization Hepatitis B may be prevented by either passive (hepatitis B immune globulin [HBIG]) or active (hepatitis B recombinant vaccine) immunization. When leaving the
laboratory, the protective clothing should be removed. Newer POCT devices have addressed this problem by incorporating the prerequisite hardware and software into their design, but linking them to information management systems has proved problematic as each device had its own proprietary interface. Prophylaxis An anti-RhD immunoglobulin,
RhoGAM (Ortho Clinical Diagnostics, Raritan, N.J.), has been used in the United States since 1968, and other similar products were introduced in 1971 dose is administered intramuscularlv to a and later. The value of Pso therefore becomes a measure of change of the hemoglobin affinity due to these factors that affect it. Arrival of the specimen in the
laboratory is recorded by a manual or computerized login procedure. If the erythrocyte/whole blood porphyrin concentration is within reference limits EPP is excluded. All known transport processes involve receptor or mediator molecules, many of which have now been identified and characterized using molecular biological techniques. If the
Elnvalues for various species differ significantly (e.g., >I20 mV), then measurements of several limiting currents in a given voltammogram is capable of yielding quantitative results for several different species simultaneously. ~~ 1 . Figure 10-18 ICON immuuoassay device illustrating immabiliied antibody membrane ( a ) ,separating membrane (b);
container (c), and adsorbent pad (d). Endocrine Changes The action of progesterone prevents menses and thus allows pregnancy to continue. T h e cost is usually underestimated. Ascites is the most common clinical finding in patients with portal hypertension. Dilution: The process (diluting) of reducing the concentration of a solute by adding
additional solvent. Blood obtained by skin puncture is contaminated to some extent with interstitial and intracellular fluids resulting in increased glucose and potassium and decreased bilirubin, calcium, chloride, sodium, and total protein compared to venous blood.'* Collection of Blood from Intravenous or Arterial Lines When blood is collected fmrn a
central venous catheter or arterial line, it is necessary to ensure that the composition of the specimen is not affected by the fluid that is infused into the patient. Kernicterus: A clinical syndrome of the neonate resulting from high concentrations of unconjugated bilirubin that pass the immature blood-brain barrier of the newborn and cause
degeneration of cells of the basal ganglia and hippocampus. With ALT, the relative amount of mitochondrial isoenzyme is small, and its plasma half-life is extremely short, making it of no diagnostic significance. When the collection process deviates from standard parameters, theminimumacceptablesweat volume or weight changes. K for the
dissociation of carbonic acid is 2.04 x (pK = 3.69). Heiftie GM, Vogelstein EE. Other naturally occurring tetrapyrrole derivatives include vitamin BIZand chlorophyll, each of which contains an atom of chelated cobalt and magnesium, respectively. _ L . See also Uremic syndrome B B vitamins, 478t. In URODdeficient states, one of the ethylcarboxylate
groups of the accumulated pentacarb~x~late porphyrinogen is decarboxylated by an unknown mechanism to form the isocoproporphyrin series of porphyrins. A single-bed deionize1 generally is capable of producing water that has a specific resistance in excess of 1 MR/cm. Many small laboratories now have consolidated into larger, more efficient
entities in response to market trends involving cost reduction. Heroin increases the plasma concentrations of cholesterol, T+, and potassium. Lancet 2002:359:211-18. Carcinoid Syndrome: Asystem complex associated with carcinoid tumors and characterized by attacks of severe cyanotic flushing of the skin lasting from minutes to days and by
diarrheal watery stools, bronchoconstrictive attacks, sudden drops in blood pres- sure, edema, and ascites; symptoms are caused by secretion by the tumor of serotonin, prostaglandins, and other biologically active substances. Symptoms of acute exposure include (1) a metallic taste, (2) headache, (3) nausea, and (4) dizziness. Aminotransferases: A
subclass of enzymes of the transferase class that catalyze the transfer of an amino group from a donor (generally an amino acid) to an acceptor (generally a 2-keto acid). irmm.jrc.be/) and the World Health Organization (WHO; . Placental Lactogen PL, also known as human placental lactogen (hPL) and human chorionic somatomammotropin (hCS), is a
single polypeptide chain of 191 amino acids. Associate Professor of Pathology Harvard Medical School, Medical Director of Clinical Chemistry, Director, Clinical Pathology Training Program Brigham and Women's Hospital Boston, Massachusetts Carbohydrates Barbara G. An equitransferant* electrolyte at high concentration as the reference
electrolyte further helps to minimize the residual liquid junction potential. Henderson-Hasselhalch Equation: An equation that defines the relationship between pH, bicarbonate, and the partial pressure of dissolved carbon dioxide gas: pH = pK' + log cHCO; (a+K O z ) Ion-Selective Electrodes (ISEs): A type of special-purpose, potentiometric electrode
consisting of a membrane Osmometry: The technique for measuring the concentration of dissolved solute particles in a solution. Various detection systems have been used to monitor EIAs. Assays that produce compounds that are monitored photometrically are widely used and have been automated. Arrowheads indicate light junctions. (From Law S-J,
Miller T, Piran U, et al: Novel poly-substitutedaryl acridinium esters and their use in immunoassay. Understand centrifugation and balances and the terminology related to each and calculate RCF and rpm when given the appropriate information. The principal concerns of light scatter instrumentation are (1) excitation intensity, (2) wavelength, (3)
distance of the detector from the sample cuvet, and (4) minimization of external stray light. Analytical Methodology Currently, CgA is measured by immunoassay. As shown in Figure 4-9, vibrational equilibration before fluorescence results in some loss of the excitation energy. EBM rephrases problems in the clinical care of patients as structured
clinical questions, looks for the available evidence, evaluates the quality of clinical studies, evaluates the clinical impiications of the results, and provides tools to help clinicians optimally use those results in the care of individual patients. in . Individual blood cells are analyzed by application of one or more of these techniques. Selectablevolumepipettes allow the selection of a limited number of predetermined volumes. Organic Acidemia: A disorder of amino acid metabolism in which a deficient enzyme leads to buildup of a catabolic product of an amino acid in blood as opposed to the buildup of the parent amino acid. However, assuming that the normal ionic strength of blood plasma
is 0.160 mol/kg, estimates of activity coefficients at 37 "C are: Na+ = 0.75, K+ = 0.74, and CaZ+= 0.31. Estimation of the other elements requires 214 PART Ill Laboratory Operations Another form of random matrix-related interference is more rarely occurring gross errors, which typically are seen in the context of immunoassays and relate to
unexpected antibody interactions. Appropriate spill kits should be available in strategic locations. Because of the rapid elimination of ethylene glycol (till= approximately 3 hours), its serum concentration may be low or undetectable at a time when that for glycolic acid remains elevated. A precipitin line is formed where they meet. Hortin -- Serum
enzymes / Mauro Panteghini and Renze Bais -- Tumor markers and cancer genes / Lori J. Some laboratories may choose to use multiples of a stand-alone specimen processing system to automate archiving and preanalytical specimen processing. Limit of Detection: The lowest amount of analyte in a sample that can be detected but not necessarily
quantified as an exact value. The chemical composition of the membrane is designed to achieve an optimal permselectivity toward the ion of interest. It induces smooth muscle contraction in uterus and mammary glands. The blood supply to each acinus consists of three zones (Figure 36-2). Dose-Response Relationship: The relationship between the
dose of an administered drug and the response of the organism to the drug. EGFR is meacells might be involved in development of human tumors. ", Manitoba. Quantification is achieved through the use of calibrators on the same plate along with the unknowns and subsequent estimation of the concentrations of unknowns from the heights of the
rockets obtained. Snon, non-consens~s.uasco stalemenls ur uplnlons .... Giuliano KK, Grant ME. The reduced secretion leads to a reduction in the urinary excretion of 17hydroxycorticosteroids. Since plasma creatinine is derived from creatine and phosphocreatine breakdown in muscle, the reference interval encompasses the range of muscle mass
observed in the population. Lead is present at high concentration (up to 35% weightlwidth [wlwl) in many paints manufactured hefore 1978. Fluid movement is often accomplished by mechanical means through pumps or centrifugation, and by fluidic properties, such as surface tension; the latter is often a critical element in the design of the simple
strip tests and in microfabricated systems? T h e prothrombin time (PT) measures activity of fibrinogen (factor I), prothrombin (factor II), and factors V, VII, and X. In specialized situations, such as testing for drug use or other tests of medicolegal importance, establishment of a chain of custody for the specimen requires additional patient
identification, such as picture identification. Phospholipids are the major form of lipid in cell membranes. Figure 3-4 Acceptable sites for skin puncture to collect blood from an infant's foot. There is rarely a necessity to measure the specific gravity of a weighed specimen because errors in analysis usually exceed the error arising from failure to correct
the volume of urine for its mass. ~ 440 ART IV - Analytes Freezing Point Depression Osmometer The components of a freezing point depression osmometer include: 1. Edinburgh: WB Saunders, 2002:253333.) als, have been absorbed by the time the food passes into the large intestine, where water is absorbed actively, electrolyte balance is regulated,
and bacterial actions take place. Strader DB.. Several weeks are required before positive nitrogen balance is resrored. Oxford: Oxfoid Press, 2000. Define"cost" in relation to healthcare and list five methods for evaluating the economic impact of a diagnostic test. Shock and Trauma Regardless of the cause of shock or trauma, certain characteristic
biochemical changes result. Clinical developing guidelines. The creatine is then detected with a series of enzyme-mediated reactions involving creatine kinase, pyruvate kinase, and lactate dehydrogenase, with monitoring of the decrease in absorbance at 340 nm (see Figure 21-1, A). Under no circumstances should the constant be used when either
the calibrator or unknown readings exceed the linear portion of the calibration curve (that is, when the curve no longer obeys Beer's law). It causes gallbladder contraction and release of pancreatic exocrine (or digestive) enzymes, and affects other gastrointestinal functions. 7, lovane A, Aumas C, de Roun N. i LoPresti.IS.. If og, is equal to or less than
half the oWihin.n value, oTonly exceeds owihnB by less than 12%. Data Management and Storage Data management includes calibration curve data as well as quality control (QC)limirs and patient results. A polarizer is placed between the source and the atomizer, and two absorption measurements are taken at different polarizer settings. Low values
for Pso signify displacement of the 0, dissociation curve to the left indicating an increased affinity of hemoglobin. For example, older conductivity analyzers using unheated collection cups are not recommended as diagnostic procedures because problems have been reported with sample evaporation and condensation and the ability to quantifV sweat
samples adequately. Serurn concentrations of arsenic are elevated for only a short time after administration, after which arsenic is bound to protein and rapidly disappears into the large body phosphate pool, as the body treats arsenic like phosphate, incorporating it wherever phosphate would be incorporated. Mutated K-ras is present cancer. The
different tHcy methods give comparable results, but there is still a need for increased standardization. P r i m v sclrroaine cholaneitis Sernin Gastrointest Dis 2001;12:103-12. Discuss the list of screening tests based on the~mericanCollege of Medical Genetics (ACMG) recommendations inciuding classifications and names of disorders; discuss the
issues involved with lack of uniform screening procedures across the United States. Herbal medications also have been linked to chronic hepatitis. As the fetal bone marrow begins red cell production, Hb A production increases. second) n = the number of electrons transferred in the oxidation or reduction reaction N = the amount of substance
reduced or oxidized in moles F = Faraday constant (96,487 coulombs/mole) The measurement of current is related to charge as the amount of charge passed per unit of time (ampere = coulomb/ second). Diabetes Mellitus (Dl): A group of metabolic disorders of carbohydrate metabolism in which glucose is underused, producing hyperglycemia. The
physiological hyperthyroidism gradually declines over the first year of life. Long-term complications of acute porphyria include chronic renal failure, hvpertension, and - . E/ectrochemica/ A variety of electrochemical methods have been incorporated into automated systems. If HbAI, is not elevated, the current treatment should be maintained.
Therefore, despite augmented erythropoiesis, the (1) hemoglobin concentration, (2) erythrocyte count, and (3) hematocrit decrease during normal pregnancy. The object to be weighed is placed on the pan attached to the shorter arm. The Ag/AgC1electrode is itself considered a potentiometric electrode because its phase boundary potential is
governed by a n oxidation-reduction electron transfer equilibrium reaction that occurs at the surface of the silver: The Nernst equation for the reference half-cell potential of a n Ag/AgCI reference electrode also is written as: Since AgCl and Ag are both solids, their activities are equal =a& = I). Vendors are invited to make presentations and to host
visits of the laboratory management team at other laboratories where the vendors have successful installations. Higher concentrations hypertonically shrink the red cells. 118 definition of, 112 description of, 118 gas chromatography. The lowering of blood pH by accumulated lactate causes the ionized calcium concentration to increase, although this
reverts to normal within 10 minutes after the tourniquet is released. Historically, other analyzer configurations used include (1) continuous-flow, (2) modular, and (3) centrifugal analyzers. Heme: Any quadridentate chelate of iron with the four pyrrole groups of a porphyrin, further distinguished as ferroheme or ferriheme referring to the chelates of
Fe(I1) and Fe(II1) respectively. Principles of Weighing In practice, two modes of weighing are used: (1) analytical weights are added to equal the weight of the object being weighed or (2) the material to be weighed is added to a balance pan to achieve equilibrium with a preset weight. Each of these reviews can add value. The first 5 to 10 mL of blood
collected should be discarded and not used for testing because of possible contamination with the infused fluid. Selected Key Steps in a Systematic Review of a Diagnostic Test Conducting a Systematic reviewing is time-consuming and requires multiple skills. When moderate amounts of alcohol are ingested for 1 week, the serum triglyceride
concentration is increased by more than 20 mg/dL (0.23 mmoUL). The remainder of the chapter focuses on key concepts of evidenceybased laboratory medicine. Renal Function Pregnancy increases the glomerular filtration rate (GFR) to about 170 mL/min/1.73 m2by 20 weeks, and therefore increases the clearance of urea, creatinine, and uric acid.
The maior hormone synthesized and released by the thyroid gland; it contains four iodine molecules (L-3,5,3',5'-tetraiodothyronine). The immunoassav handbook. NB BEFlNlPl Aminoacidopathv: . Inborn errors of metabolism affect the conversion of nutrients into one another or into energy. Nephelometry: A technique that uses a nephelometer to
measure the number and size of particles in a suspension; measures the intensity of light, scattered by the particles, with a detector at an angle to the incident light beam. Because of this deemphasis o n the necessity to measure radioactivity, only a brief discussion of the topic is presented here. To obtain accurate results, it is recommended that
specimens be refrigerated and quickly centrifuged. Additionally, transfer of the additive from one tube to another should be minimized (or adverse effects reduced) through a strict adherence to recommendations for order of tube use (Table 3-2).7 A typical system for collecting blood in evacuated tubes is shown in Figure 3-1. JAMA 1999;282:1061-6.
Blood Collection with Syringe Figure 3-2 Various tube holders used in venipuncture. Westgard, Ph.D. Professor Department of Pathology and Laboratory Medicine University of Wisconsin Medical School Madison, Wisconsin Quality Management Carl T. Osteoblasts: Cells responsible for formation of bone, including synthesis of type I collagen and
noncollagenous proteins and mineralization uf osteoid. ~ 51 tifying number, and the date and time of collection. Has three forms: CK-1, CK-2, andlor CK-3. Thus some laboratories employ an alternative triglyceride assay, in which the endogenous glycerol is first "blanked out" by adjusting the calibrators to compensate for an average bias or by
enzymatically consuming glycerol in a prereaction step before measuring triglyceride. Commercial kit methods, on the other hand, are ready for implementation in the laboratory, often in a "closed" analytical system on a dedicated instrument. One problem with respect to using immobilized indicators for accurate physiological pH measurements is
the effect of ionic strength on the pKa of the indicator. Other examples include maple syrup urine disease, homocystinuria, and type I tyrosinemia. ~ Osmosis is the process that constitutes the movement ofsolvent across a membrane in response to differences in osmotic pres- - - Electrolytes and Blood Gases sure across the two sides of the membrane.
Fcdcral Registrr 1993;58:5215-37. The use of CG in these diseases is discussed in Chapter 20. Under normal circumstances, most ammonia is metabolized to urea in hepatocytes in the Krebs-Henseleit urea cycle (Figure 36-4). This restricted research leads to a poor understanding and appreciation of the contribution that the test result makes to
improved outcomes. The concentration of monoclonal immunoglobulin at initial diagnosis is a prognostic indicator of disease progression. Nichols JH, ed. Liquid Chromatography (LC): A form of column chromatography in which the mobile phase is a liquid. This process generates dilute urine with an osmolality of 100 to 150 mOsm/kg of water and
helps establish the corticornedullary osmotic gradient. For example, if x, = 9 and x b = 58, then from Figure 13-3, Pr(9 < x < 58) = 0.90. Examples of questions that specify the detail required to accurately qualify the use of a test result are given in Table 1-1. Some immunoassays designed primarily for urine drug testing are of limited use for hair
analysis. 788f ETH 157, 88f ETH 227, 88f ETH 1001,88f ETH 1117, 88f Ethanol blood, 567-568 breath, 568 description of, 566-567 intoxication stages, 566t saliva, 568 urine, 568-569 Ethanol-water solution, 25t Ethernet, 242 Ethylene glycol, 562, 599-600, 600f, 671 Ethylenediaminetetra-acetic acid. Activity coefficients for ions in biological fluids,
such as blood and serum, are difficult to calculate with accuracy because of the uncertain contribution of macromolecular ions, such as proteins, to the overall ionic strength. See Malabsorption neuroendocrine tumors, 707-708 pancreatitis, 333-334, 696, 706 protein-losing enteropathy, 705-706 Gastrointestinal tract. In seminomas, AFP is not
elevated, whereas hCG is elevated in 10% to 30% of patients who have syncytiotrophoblastic cells in the tumor. However, the same basic sensing principles have been used in clinical chemistry instrumentation designed for more classical in vitro measuremenrs on discrete samples. The zygote divides, becoming a morula. For optimum healthcare
during pregnancy a woman should consult her physician before conception. See Opioidslopiates phencyclidine, 597-598 phenylpropanolamine, 578f, 579 during pregnancy, 598-599 propoxyphene, 563,597,597f pseudoephedrine, 578f, 579 saliva analysis to detect, 599 sweat analysis to detect, 599 sympathomimetic amines, 577-580, -57Xf , -. It is also
used in preliminary studies to assess the potential of a test before embarking on prospective studies of a series of patients. A n extinguisher should be provided near every laboratory door and, in a large laboratory, at the end of the room opposite to the door. Creatininase Creatininase (EC 3.5.2.10; creatinine amidohydrolase) catalyzes the conversion
of creatinine to creatine. AST, ALT, and LD are cytosolicenzymes. Transthyretin. Epidemiologic monitoring of prenatal screening for neural rube defects and Down syndrome. For example, African Americans in general have significantly higher Lp(a) concentrations than Caucasians. MALDI: Acronym for Matrix-Assisted Laser Desorption/Ionization.
Analyzer Configuration: The format in which analytical instruments are configured; available in both open and closed systems. Partitioning: The process by which a reference group is subdivided to reduce the biological variation in each group. Age Age has a notable effect on reference intervals (particularly hormones), although the degree of changes
differs in various reports and may be dependent upon the analytical method used. Rather, the question is whether the new method can replace the existing one without a general change in measurement concentration. Kidney Function and Disease, 631 Michael P. Diagnosis and monitoring of hepatic injury. The usefulness of the loss of the APC protein
for diagnosis and prognosis is now under study. Electropherogram: A densitometric display of protein zones on a support Glossary material after separation and staining. (From Zakim 0, Boyer TD. The STARD document has been endorsed by numerous journals, including all the major journals of clinical chemistry. In practice, vertical redundancy
allows a symbol with printing defects, such as spots or voids, to be read. The sample is placed in the sample observation window and the hydrophilic layer serves to direct the sample over the reagent layer. Under these conditions [Ablr exists in solution, but [Ag], does not. The method for reporting PT in liver disease remains controversial, but the
International Normalized Ratio (INK)* does not standardize PT measurement in liver disease as it does in warfarin therapy. CIE has found application in the detection of bacterial antigens in blood, urine, and cerebrospinal fluid. Rate checks that involve dividing a delta check value by the time interval between successive measurements also are used.
Wayne PA: Clinical and Laboratory Standards Institute, 2004. This requires a low limit of detection to measure low concentrations, and expanded linearity to permit measurements of high concentrations without dilution. The fourth (lower) quadrant contains information of special interest to firemen. 17 Evidence-based medicine, 1-3 Excitation
interference, 72 Exercise, 53 Exons, 264, 270 Exonucleases, 264, 273 Expected date of confinement, 802 Exposure control plan definition of, 19 employee classification for, 35-36 OSHA, 37 External quality assessment definition of, 249 programs, 258-259 External validity, 1, 4 Extracellular fluid, 655 F Facilitative glucose transporters, 377, 378t 924
INDEX Fallopian tubes, 786 False rejections, 249, 256 Familial combined hyperlipidemia, 417 Familial hypercholesterolemia, 418-419 Familial hypertriglyceridcmia, 417-418 Faraday's Law, 95 Fast atom bombardment, 132 Fasting, 54-55 Fasting hypoglycemia, 387-388 Fasting plasma glucose, 383 Faw absorption of, 699f dietary, 406, 698
malabsorption of, 699f stains for, 312 Fat-soluble vitamins, 25t, 476 Fatty acids C20, 410 catabolism of, 407 chain lengths of, 405 definition of, 402, 405 dietary sources of, 406 oxidation disorders, 825, 830-831 saturated, 405-406, 406f trans, 406 types of, 407t unsaturated, 405, 406f Fatty liver of pregnancy, 809 Fearon reaction, 367 Fecal osmotic
gap, 708, 710 Feces description of, 50 porphyrins in, 536-537 proteins in, 310 Felbamate (Felbatol), 545, 546t Female athletic triad. Athletes generally have a higher serum activity of enzymes of skeletal muscular origin at rest than do nonathletes. The concentrations of gastrin, TSH, and prolactin are also increased. Creatinine Concentration. The
condition itself is benign, but is associated with an increased risk of premature birth and fetal death. Drug Monitoring: The process of studying the effects of a chemical substance administered to an individual. Elimination of work lists for the system 2. Inspect the inside of the trunnion cup for signs of erosion or adhering matter. Evacuated tubes and
additives for blood specimen collection: CLSINCCLS Approved Standard HI-A5. The increase may persist for 1 hour. Falling or rising AFP concentrations after therapy may determine the success or failure of the treatment regimen. Although amino acids and proteins in solution also carry an electrical charge, they are usually considered separately
from electrolytes. The liver is the likely source of elevation if ALT activity is greater than that of AST. Serum 25(OH)D concentrations may be reduced in patients with nephrotic syndrome because of the urinary loss of DBP and 25(0H)D. The first drop of blood is wiped off, and subsequent drops are transfened to the appropriate collection tube by
gentle contact. A UROD deficiency causes accumulation of these intermediates in addition to its substrate, uroporphyrinogen. Meconium begins to form during the second trimester and continues to accumulate until birth. N Engl J Med 2005;353:2001-12. Absence of the cofactor inhibits the conversion of pyruvate to acetyl coenzyme A, the first step in
gluconeogenesis. The being measured. Full descriptions can be found in Tietz Textbook of Clinical Chemistry a d Molecular Diagnostics, 4th edition. Both ALA and PBG are highly water soluble. The fasting concentrations of (1) pyruvate, (2) lactate, (3) citrate, and (4) unesterified fatty acids are higher in obese individuals than in those of normal body
weight. Anemia stimulates the fetal marrow and extramedullaqz erythropoiesis in the liver and spleen to replace the destroyed erythrocytes. The excitation event is caused by a chemical reaction and involves the oxidation of an organic compound, such as luminol, isoluminol, acridinium esters, or luciferin, by an oxidant, such as hydrogen peroxide,
hypochlorite, or oxygen. The serum activity of most enzymes decreases during childhood to adult values by puberty or earlier, although the activity of ALT may continue to rise, at least in men, until middle age. However, the angular dependence of light-scattering intensity has resulted in the design of special nephelometers. Most workstations have
facilities to (1) display Levy-Jennings quality control charts, (2) monitor the progress of each test order, and (3) troubleshoot the a~~alyzers. ' ~ Underlying Medical Conditions Some general medical conditions have an effect on the composition of body fluids. uses both the I and I11 isomers of uroporphyrinogen as substrate. (Oxon), F.R.C.P. (Edin),
M.R.C.P. (Lond), F.R.C.Path., Rossa W.K. Chiu, M.B.B.S., Ph.D., F.H.K.A.M. (Pathology), F.R.C.P.A., Noriko Kusukawa, Ph.D., and Carl T. See Chloride classification of, 432 definition of, 431 functions of, 431 plasma composition of, 656t potassium. Blood analysis at the point oicare: issues in application for use in critically ill patieno. Refraction: The
oblique deflection from a straight path undergone by a light ray or wave as it passes from one medium to another. where ask Concepts Light scattering occurs when radiant energy passing through a solution encounters a molecule in an elastic collision, which results in the light being scattered in all directions. Nonelectrolytes, such as glucose and
urea, which are present normally at lower molal concentrations, contribute less, and serum proteins contribute less than 0.5% of the total serum osmolality because even the most abundant protein is present at millimolar concentrations. Pipettes Pipettes are used for the transfer of a volume of liquid from one container to another. In the subset of
acute lymphoblastic leukemia patients that harbor the Philadelphia chromosome, a positive RT-PCR for the BCR-ABL gene carries a much higher risk of relapse compared with a negative result. The infant lies on a fine screen above a funnel-shaped base containing a drain under which a container is placed to receive urine. Kipps TJ, Seligsohn U,
Kaushansky K, Prchal J, eds. Lash 1P. Determine absorbance from measured percent transmittance. Recurrent episodes lead to chronic skin changes that are often minor and hard to detect. The electrode may be calibrated using exact gas mixtures or by solutions with Glass electrode shaft Plastic holster Electrode housing Reference electrode
(AgIAgCI) Internal electrode (AgIAgCI) Sodium bicarbonate Phosphate buffer O-ring Sample outlet Sample inlet I" pH-sensitive glass membrane Porous spacer C02-permeablemembrane (silicone rubber) cuvet Glass window Figure 5-3 Schematic of Severinghaus style PCOl sensor used to monitor C02concentrations in The acid-base status of the
blood, 4th ed. Bulun SE, Adashi EY. Pharmacodynamics: The study of the interaction of drugs (and other xenobiotics) with the body, including the biochemical and physiological effects of drugs and the mechanisms of their actions; includes the correlation of effects of drugs with their chemical structure. Mohei D, Schulz KF, Altman DG for the
CONSORT group. A pragmatic approach for using ISEs in modern analyzers without changing established concentrationbased reference intervals is to formulate calibration solutions with ionic strengths and ionic compositions as close as possible to those of normal blood plasma. Childhood to Puberty. Transport system: Segments of a conveyor belt
line that move specimens to the appropriate location. ork Cells Another extension of the instrument cluster concept is to add robotic specimen handling and preparation. Usually the sample distribution is gaussian, and in this case the 5th percentile of the distribution can be estimated from the mean and S D as x , -1.65 SD, where xns and SDs are the
mean and standard deviation of the sample measurements, respectively, and 1.65 is the z. See Pituitary hormones placental, 803f, 803-804 polypeptide, 451 postreceptor actions of, 455-458 pregnancy-related changes, 60 protein, 451 secretion of, 53 steroid. in sample flow or movement that results from the clotting process, but this required careful
timing and a large blood sample. Examples include mercury, chromium, cadmium, arsenic, and lead. A parameter is a constant that describes some particular characteristic of a population. in 95% of pancreatic cancers, 40% of colon cancers, and 30% Two classes of genes are implicated in the development of of lung and bladder cancers, and in lower
percentages in other cancer: oncogenes and suppressor genes. David Ullman, Ph.D., and Carl A. Histori- Kidney Function and Disease cally, creatinine clearance has been seen as more sensitive for detection of renal dysfunction than measuring plasma creatinine. The detection period following morphine or codeine use varies somewhat with the (1)
dose, (2) cutoff concentration for the immunoassay, and (3) degree of cross-reactivity with the glucuronide conjugates. In fact, if the plasma contains 93% water, the concentration of Naf in plasma water is 145 x (100/93), or 156 mmolL. The disorder is characterized by intravascular deposition of fibrin with subsequent end-organ damage. There is also
some evidence that the different assays may not be specific and measure some of the other apo B-containing lipoproteins enough to may miss some LDL subfractions, such as the small dense proatherogenic LDL. C pepsinogen,and gastrln Figure 37-1 Schematic drawing of the stomach, with major zones. T h e first generation hormone assay frequently
has a high LoD, rendering the low results medically useless. The plasma iron concentration may be very low with the onset of menstruation; the magnesium concentration is least at this point of the cycle. When a dropping mercury electrode (DME) is used, such voltammetric methods are considered polarographic methods of analysis. Thus knowledge
of the properties of the chemicals in use and of proper handling procedures greatly reduces dangerous situations. Sweat drug testing would be particularly advantageous for monitoring drug use in correctional institutions or in drug rehabilitation programs. Comparison of measurements should preferably be undertaken over several days (e.g., at least
5 days), so that the comparison of methods does not become dependent on the performance of the methods in one particular analytical run. Small samples of placental tissue (chorionic villi) also are used for analysis. The predominant metabolite of its vascular endothelial activity is prostacyclin (PGIz).Prostaglandin E2 (PGEI) appears to be the major
metabolite of mesangial and tubular cells. It is commonly used in France. consensus ? Plasma membranes of all mammalian cells are water permeable but to variable degrees. Guthrie Test: A semiquantitative microbiological assay for the determination of amino acids in blood or urine. Antigen-rhodamine conjugate is displaced from the signal layer by
antigen in the sample and diffuses into the upper layer. Williams I~ematology.New York: McGrawHiIl, 2006:511-53. ~ ~ ~ Many analyses in the clinical laboratory are concerned with the of the oresence of or measurement of the ~ - determination - ~ concentration of substances in solutions, the solutions most often being blood, serum, urine, spinal
fluid, or other body fluids (see Chapter 3 ) . Reduced pressure of 0.50 atmosphere (50 kPa) may be encountered during air transportation, together with vibration, and specimens should be protected inside a suitable container &om these adverse conditions. Homogeneous Assays. A major step in this development process was the use of ferrocene and
its derivatives as immobilized mediators in the construction of an electrochemical glucose strip. Immunoassay systems have used reaction schemes that produce fluorescence, chemiluminescence, and electrochemiluminescence to enhance sensitivity. The extent of the effect is related to the number of cigarettes smoked and to the amount of smoke
inhaled. Lower limits of detection are obtained in fluids such as cerebrospinal fluid and urine because of their lower lipid and protein concentrations, which result in a higher signal-to-noise ratio. Rosano and Ronald J. In: Scriver CR, Bcaudrt AL, Sly WS, Valle D, cds. To eliminate the problems associated with specimen preparation, systems are being
developed to automate this process. It is most commonly observed in association with diabetes, obesity, and/or dyslipidemia (high triglycerides, low high-density lipoprotein (HDL)-cholesterol). Chronic symptoms include (1) pulmonary syndrome, (2) skin irritation, (3) allergy, (4) gastrointestinal irritations, (5) nausea, (6) cardiomyopathy, (7)
hematological disorders, and (8) thyroid abnormalities. In the absence of sufficient pressure, the lumina of the tubules will collapse. One such scheme is shown in Figure 1-4, only selected issues of which will be discussed here. Although initially designed for trials of therapies, CONSORT provides useful reminders when designing or appraising
outcomes studies of tests in clinical chemistry. Plasma volume increases more rapidly than red blood cell mass. P r o t ~ p o r p h ~ r ithat n contains iron is known as heme; ferroheme refers specifically to the FeZi complex and ferriheme to FeJt. Ferriheme associated with a chloride counter ion is known as hemin, or hematin when the counter ion is
hydroxide. Wayne PA: Climical and Laboratory Standards Institute, 2005. Placental Steroids The placenta produces a wide variety of steroid hormones, including estrogen and progesterone. The common feature in both forms of HRS is activation of the renin-angiotensin-aldosteroneaxis caused by intravascular volume depletion, leading to salt and
water retention. Serial PT measurements are used to determine synthetic liver function. Clin C h m 2003;49:624-33. Black Americans of both sexes have lower leukocyte counts than white Americans, largely caused by a lower number of granulocytes, but their monocyte count is also less. ~ Basic ~racticesused in the clinical and molecular diaenostic
". To make a relevant evaluation in the third scenario concerning the value of POCT, it is important to also take into account the implications outside of the laboratory that may result from the delay in sending the sample Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine to the laboratory. Thus the total error is composed of a
mean bias, a random matrix-related interference component, and finally a random measurement error element. The mechanism of response of these ISEs falls into three categories: (1) charged, dissociated ion-exchanger; (2) charged associated carrier; and (3) the neutral ion carrier (ionophore). Cholecystokinin: A 33-amino acid peptide secreted by
the upper intestinal mucosa and also found in the central nervous system. Scott MG. As used for enzyme-linked immunosorbent assay (ELISA) assays, microtiter plates usually are made of polystyrene and have 48 or 96 wells coated with antibody specific for the antigen of interest. These measurement errors tend to follow a probability distribution like
that shown in Figure 13-4, where the errors are symmetrically distributed with smaller errors occurring more frequently than larger ones, and with an expected value of 0. Alanine and aspartate aminotransferase are examples that are of significant clinical utility. Thus poor metabolizers (deficient in CYP2D6 activity) may be less prone and extensive
metabolizers more prone to continue the abuse of dextromethorphan. For analytical goal setting or "quality specifications" for analytical methods in guidelines, randomized controlled clinical trials (outcomes studies) are rarely available. Chemical factors that influence antibody/antigen binding include ionic species, ionic strength, and polymeric
molecules. Use rubber gloves and respiratory protection during this cleaning. With this edition, I remain convinced that this textbook offers all learners the best ~ossibleinstruction in clinical chemistry. 59 Aluminum, 605-606 Alzheimer disease, 606 Ambient temperature, 59 Amenorrhea causes of, 79513 definition of, 780, 794 differential diagnosis,
797t evaluation of, 796-797 hirsutism and, 795-796, 7961, primary, 794, 795b, 796 secondary, 794-797, 795b virilization and, 795-796 Amikacin, 552t-553t Amino acid(s). J Med Screen 2003;10:56-104. Parents 6. Additionally, in patients with chronic kidney disease (CKD), extrarenal clearance of creatinine further blunts the anticipated increase in
plasma creatinine in response to falling GFR. Some critical care analyzers are programmed to perform a Q C check at intervals set by those responsible for the device. AFP was first found in the sera of mice with liver cancer and later in sera of humans with hepatocellular carcinoma. 199 proficiency testing's role in, 259-260 Accuracy, 206-207
Acetaminophen, 569-570, 688f Acetest, 393-394 Acetophenazine, 574f Acetylcholine, 601 Acetylcholinesterase amniotic fluid, 819 description of, 601 Acetyl-CoA, 403, 407 Acetylcodeine, 593 Acid(s) definition of, 663 excretion of, 667-668 fatty. Endonuclease: An enzyme that hydrolyzes an internal phosphodiester bond, splitting a nucleic acid into two
or more parts. In addition, unhemolyzed specimens that are not promptly processed may have increased K+ concentrations because of K+ leakage from red blood cells when whole blood is stored at 4°C. aundice Jaundice (also known as icterus) is characterized by a yellow appearance of the (1) skin, (2) mucous membranes, and (3) sclera caused by
bilirubin deposition. 22. eporling of Test T o describe test results properly, it is important that all necessary information be included in the test description. Little is known about the transport of intermediates across the mitochondrial membrane, and no transport defect has yet been reported in the porphyrias. Bilirubin is a negative interferant with
the Jaffe reaction. Hypothyroidism: A condition of deficient thyroid gland activity leading to lethargy, muscle weakness, and intolerance to cold. Further efforts by Dr. Guthrie, who came to he known as the "Father of Prevention," led to the development of many newborn screening tests, including those used to assess galactosemia, maple syrup urine
disease, and hom~c~stinuria. Consequently, exact specification of the population(s) of interest is necessary before designing a plan for obtaining the sample(s). Pipetting Technique There are general pipetting techniques that apply to the pipettes described above. In a statistical sense, one should take into account not only the probability that no
analyte is present when the assay detects a signal (a Type I error) but also the probability of not detecting the presence of analyte that indeed is present (a Type I1 error). Consequently, the use of estimated values has been di~couraged.~ Decreases in arterial F02Hb indicate either a low arterial PO2or an impaired ability of hemoglobin to bind
0,.Decreases in PO, indicate a reduced ability of 0, to diffuse from alveolar air into the blood. Mitochondria1 respiration (by cytochromes bl, cl, and a,) 3. With graduated pipettes, the flow of liquid may have to be slowed during delivery. Randomized Controlled Trial: An experimental study in which study participants are randomly allocated to an
intervention (treatment) group or an alternative treatment (control) group. Thus hypoglycemia and increased glucose tolerance may occur. Paracenteses should be performed only by skilled and experienced physicians. National Transportation Safety Board (NTSB) led to the DOT, in cooperation with the International Air Transport Association (IATA)
and the International Civil Aviation The proper storage and use of chemicals is necessary to prevent dangers, such as bums, explosions, fires, and toxic fumes. A n individual atom consists of a positively charged nucleus around which revolve negatively charged electrons. Washington, DC: AACC Press, 2003:137-58. Nevertheless, selected urine
analyses are performed on the available analyzers in some institutions.' Cell Counters Analyzers that perform a complete blood count have been automated through the use of the "Coulter principle,'' which is based on (1) cell conductivity, (2) light scatter, and (3) flow cytometry. The advantage of a time-resolved Relationship of Concentration and
Fluorescence Intensify T h e relationship of concentration to intensity of fluorescence emission is derived from the Beer-Lambert law and is expressed as: where F = relative intensity @ = fluorescence efficiency (i.e., the ratio between quanta of light emitted and quanta of light absorbed) lo= Initial excitation intensity a = molar absorptivity b =
volume element defined by geometry of the excitation and emission slits c = the concentration in mol/L Equation (9) indicates that fluorescence intensity is directly proportional to the concentration of the fluorophore and the excitation intensity. = intensity of incident light Turbidimetry and nephelometry are methods used to measure scattered light.
Altitude In individuals living at a high altitude, the blood hemoglobin and hematocrit are greatly increased because of reduced atmospheric POI. Price, Ph.D., F.R.C.Path. Iontophoresis uses a small electric current to deliver pilocarpine into the sweat glands from the positive electrode, while an electrolyte solution at the negative electrode completes

the circuit. An example is the phosphate interference in the determination of calcium that is caused by the formation of calcium-phosphate complexes. This is of particular importance for DNA amplification and microbiological procedures. When the acceptable rate is applied to the parameters described in the CLSI document, the minimum acceptable
sample for analysis from a single site with use of 2- by 2-inch gauze or filter paper for stimulation and collection is 75 mg of sweat collected within 30 minutes? It may also be of interest to observe whether the differences tend to increase proportionally with the concentration, or whether they are independent of concentration. The clinical
manifestations of the organic acidemias vary from no observable clinical consequences to neonatal mortality. Tourniquet: A device applied around an extremity to control the circulation and prevent the flow of blood to or from the distal area. Thus time-resolved fluorescence assays take advantage of the difference in the lifetimes of fluorophore and
the background fluorescence by measuring the decaying fluorescence signal. Urine The type of urine specimen to be collected is dictated by the tests to be performed. About 25% of individuals with an ectopic pregnancy have classic symptoms of (1) lower abdominal pain, (2) vaginal bleeding, and (3) an adnexal mass. Clinical and Laboratom
Standards InstituteMCCLS. Direct ISE methodology for total COz is not common on automated analyzers, with only a small percentage of laboratories using this approach. Examples include the theory and practice of reference intervals, the use of both (internal) quality control and proficiency testing, the introduction of automation in the clinical
laboratory, and concepts of diagnostic testing, which are discussed in this and other sections of the book. The enzyme is suscep tible to allosteric inhibition by intermediates further down the heme biosynthetic pathway, notably coproporphyrinogen-111 and protoporphyrinogen-IX.'3 Protoporphyrinogen Oxidase (EC 1.3.3.4),PPOX PPOX is a
flavoprotein located in the inner mitochondrial membrane and catalyzes the removal of six hydrogens (four from methylene bridges and two from ring nitrogens) to form protoporphyrin-IX. Typically the plasma glucose concentration is higher in smokers than in nonsmokers, and glucose tolerance is mildly impaired in smokers. Specimens may undergo
other forms of degradation in addition to evaporation. Therefore, if the fecal porphyrin pattern resembles VP, plasma should he examined by fluorescence emission spectroscopy for the characteristic fluorescence maximum at 624 to 628 nm (see Table 29-3)? The term photometric measurement was defined originally as the process used to measure
light intensity independent of wavelength. Several weeks after exposure, transverse white striae, called "Mees lines," may appear in the fingernails; this is caused by denaturation of keratin by metals such as arsenic, cadmium, lead, and mercury. Scarborough, ME: F o m d a t i o ~for ~ Mood Rcsrarch, l99R (available at www.fbi.org). The visible
clumping of particulates, such as cells and latex particles, is used to indicate the primary reaction of antigen and antibody. For example, when conventional Q C material is analyzed o n a unit-use or single-test POCT system, only that testing unit is monitored. Oxidation of isoluminol by hydrogen peroxide ~roduces in the presence of a catalyst (e.g.,
mi~ro~eroxidase) a relatively long-lived light emission at 425 nm. This also obviates potential problems that may be caused by iodination of labile autigens. The percentage of positive specimens is greater in postmenopausal women than in those who are premenopausal. Liver Disease, 675 D. Roberts, M.D., Ph.D. Associate Professor of Pathology
University of Utah School of Medicine, Medical Director, Automated Core Laboratory ARUP Laboratories Salt Lake City, Utah Reference Information for the Clinical Laboratory Alan Shenkin, Ph.D., F.R.C.P., F.R.C.Path. Renal epithelial cell membranes also contain proteins that act as ion channels. Most laboratories that offer PG testing use a
qualitative rapid agglutination test in which agglutination occurs in the presence of PG and is compared with three controls. Although measurement of estriol in the third trimester was used in thc past to assess fetal well-being, many obstetricians consider this practice obsolete. Rare mutants involve the portion of the surface antigen (HBsAg)
recognized both by HBsAg kits and by antibodies developed in response to the HBV vaccine, and may cause infection that is not detected by routine laboratory tests. Amniotic fluid is collected by amniocentesis for fetal RhD genotyping using polymerase chain reaction (PCR) amplification. The neurogenic (vagal) phase is initiated by the (1) sight, (2)
smell, and (3) taste of food. Hypophosphatemia: Low concentration of phosphate in blood; hypophosphatemia is common in hospitalized patients (approximately 2%); commonly caused by an intracellular shift (carbohydrate-inducedstimulation of bound to an insoluble organic or inorganic matrix, or encapsulated within a membrane to increase their
stability and make possible their repeated or continued use. Seeff LB: Diamosis, . Therefore it is imperative that any visible hemolysis be noted - CH 433 with reported Kt values and include a comment that results are falsely elevated. Rosano, Ph.D., D.A.B.F.T., D.A.B.C.C., and Ronald J. Jackson, M.D., M.S., and James H. Large quantities of ascorbic
acid or of nitrite also worsen the detection limit of the test. The outer gas-permeable membrane enables the Clark electrode to detect oxygen with very high selectivity over other easily reduced species that might be present in a given sample (e.g., metal ions, cystine, etc.). The elimination tli2 is long (15 to 55 hours) compared with morphine (1 to 8
hours). When blood is added to a strip, both water and glucose pass into the film or analytical layer; for some photometric systems erythrocytes must be excluded. Breath Tests: Tests that detect products of bacterial metabolism in the gut or products of human metabolism by measuring, most commonly, COz and Hz in the breath. Another useful
observation from equation (11) is the fact that the light intensity decreases by the square of the distance r from the light-scattering to the detector. It is more difficult, however, to automate testing of urine than serum because of the broad range of concentrations of many urine constituents. from partial deficiencies of the enzymes of heme
biosynthesisl (Table 29-2). In the postanalytical phase, inappropriate interpretation may take place (e.g., in relation to erroneous reference intervals). In addition, innovations in the area of POCT quality will also be assisted by being able to easily link devices to networks and to those who are ultimately responsible for the device. In addition to the
basic spectrofluorometer discussed earlier (see Figure 4-12), other types of fluorometric instruments include a (1) ratio-referencing spectrofluorometer, (2) time-resolved fluorometer, (3) flow cytometer, and (4) hematofluorometer. 56 ~r;throc;te rlutathione reductase, 486 , ~ G t h r o ~ o i e tprotoporphyria, ic 531t532t, 533 Erythropoietin, 453t,
636, 647 Esophageal varices, 681-682 Essential amino acids. Chronic hepatitis B. Volumetric equipment should be used with solutions equilibrated to room temperature. Thyroglobulin: An iodine-containing glycoprotein of high molecular weight (663 kDa) present in the colloid of the follicles of the thyroid gland. Catecholamine: One of a group of
biogenic amines having a sympathornimetic action, the aromatic portion of whose molecule is catechol, and the aliphatic portion an amine; examples include dopamine, norepinephrine, and epinephrine. Introduction: structure and metabolism of plasma lipoproteins. With a collection device such as shown in Figure 3-1, the needle is covered and the
needle and tube holder are immediately discarded into a sharps container. Remacha AF. In addition, if the solution highlights a vulnerable feature of the process overall or for one particular operator, then a process of retraining must be instituted. Static or isometric exercise, usually of short duration but of high intensity, uses previously stored
adenosine triphosphate (ATP) and creatine phosphate whereas more prolonged exercise must use ATP generated by the normal metabolic pathways. The production of surfactant particles in the lung, termed lamellar bodies, greatly increases the haziness of the fluid. In addition, the National Institute for Occu~ationalSafetv and Health (NIOSH). See
Steroid hormones Adrenal insufficiency, 756-757, 757t Adrenal medulla, 453t Adrenal tumors, 761 Adrenarche, 791 Adrenocorticotropic hormone biochemistry of, 742 in Cushing syndrome, 758 definition of, 349, 735, 742 inferior petrosal sinus levels, 764 measurements of in adrenal insufficiency, 757 analytical methods, 742-743 secretion of, 754
stimulation tests, 757, 763-764, 796 tumor marker uses of, 349 Adrenogenital syndrome. Inflammation or infections affecting the cavities cause fluid to accumulate. Serum concentrations of urea, uric acid, creatinine, and thyroxine are higher in athletes than in comparable untrained individuals. Mutations in the NFI gene have been found in about
20% of NFI patients. The large amounts of estrogens, progesterone, PL, and corticosteroids produced during pregnancy affect various metabolic, physiological, and endocrine systems. Numerous steroid and protein hormones are also present in amniotic fluid and some are useful for diagnosing congenital adrenal hyperplasia (CAH) and fetal thyroid
disease. This effect is probably mediated mainly by direct transcriptional activation by drugresponsive nuclear receptors rather than being secondary to depletion of an intracellular regulatory heme pool as a consequence of use of heme for CYP assembly. Define the following: Bias Limit of detection Analytical measurement range Random error
Systematic error 6. Washington. Competence on a long-term basis is maintained through regular practice of skills and continuing education, and it is important to build these features into any education and training program. Figure 13-6 Relation between concentration (x) and signal response (y) for a linear calibration curve. A minimum number of
steps should include identifying the (1) operator, (2) patient, and (3) test to be measured. Depending on daily workloads, the laboratory may be able to retain up to 1 week's worth of specimens for possible repeat or additional tests. A number of factors govern the ability of liver enzymes to assist in diagnosis, including their (1) tissue specificity, (2)
subcellular distribution, (3) relative degree of enzyme activity in liver and plasma, (4) patterns of release, and (5) clearance from plasma. In addition, many other analytes of clinical interest are measured with such devices. A similar standard, known as CEN ENV 1613, is being developed by the European Committee for Standardization of the Comite
Europeen de Normalisation (CEN) Technical Committee 251 ( . In point of fact, the analytical sensitivity depends on the ratio between the SD of the calibration function and the slope. Hemolytic Disease of the Newborn Hemolytic disease of the newborn (HDN) is a fetal hemolytic disorder caused by maternal antibodies directed against antigen ER 43
on fetal erythrocytes. Delta Check: The difference between two consecutive measurements of the same analyte on the same patient, normalized as percent, absolute value, and/or time and used as a quality assurance measure. Haycock GB. Bugleweed reduces the plasma concentration of prolactin and reduces the deiodination of T+ Many of the
effects of herbal preparations on liver function may be associated with contaminants from the manufacturing process. Throughout pregnancy the plasma parathyroid hormone (PTH) is increased by approximately 40%, with almost no ART V 06 Pathophysiology change in the plasma free ionized calcium fraction, thus suggesting a new set-point for the
secretion of PTH. For the case in which antibody is in moderate excess ([Abl > [Ag]), the probability of cross-linking of Ag by Ab is more likely, and hence large complex formation is favored (Figure 10-2, B). Many of these peptides (such as amino acids are identical to those of gastrin and are necessary, VIP and somatostatin) are present in the enteric
nerves and together with a sulfated tyrosyl residue, for physiological are also found in the central nervous system and have imporactivity. In older children, the plantar surface of the big toe may also be used, although blood collection should be avoided on ambulatory patients from anywhere on the foot. By 19 days after fertilization, the area that is to
form the central nervous system (brain and spinal cord) has differentiated into a plate of cells. raphy (MEKC): A hybrid of electrophoresis and chromatography involving addition of chemical agents to the buffer to produce rnicelles, which assist in separating uncharged molecules. Genetic Code: The complete list of three-nucleotide (triplet) codons and
the amino acids or actions they "code" for. The term "consecutive" refers to total absence of any form of selection, beyond the definition (determined at the start of the I Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine study) of the criteria for inclusion in the study (and exclusion), and requires explicit efforts to identify and
enroll patients qualifying for inclusion. In practice, the reduction of carryover is a more stringent requirement for automated analyzers that pelform immunoassays as some analytes have a wide range of concentrations. (Tonometered blood samples have their PO2 and PCO, adjusted to defined pressures by exposure of the blood sample to a gas
mixture of accurately known composition.) Henry's law predicts the amount of dissolved gas in a liquid in contact with a gaseous phase (see Table 24-3). They a11are directly related to the total number of solute particles per mass of solvent. The FDA has approved a numher of commercially available assays. One may here notice that the dispersion of
the means (x,,) of the duplicates is given as From the 20 sets of duplicates, we may derive the within-run SD using the shortcut formula: where d, refers to the difference between the ith set of duplicates. Only cell-free nucleic acids will be discussed. Detoxification and bilirubin secretion mechanisms are immature until late in pregnancy and even in
the first few months after birth. Less commonly, drugs have produced a chronic liver injury, in a pattern mimicking chronic hepatitis or other chronicliver injury (chronic cholestasis and hepatic granulomas). Introduction to Principles of Laboratory Edward W. Detection of the BCR-ABL is useful in diagnosis of CML and in directing treatment because
there are a number of strategies that target either the BCR-ABL gene by antisense oligonucleotides or the BCR-ABL kinase domain by the tyrosine kinase inhibitor ST1571. Emeritus Consultant Clinical Scientist Dept of Chemical Pathology Derby Hospitals NHS Foundation Trust Derby, United Kingdom Gastrointestinal Diseases Brian R. interpret .....
Beta (P-) Particle: High-energy electron emitted as a result of radioactive decay. Protoporphyrin: A porphyrin with four methyl, two vinyl, and two propionic acid side chains attached to the tetrapyrrole backbone; the protopo~phyrin-IX-iron complex, heme is the prosthetic group of hemoglobin, cytochromes, and other hemoproteins. Several years ago,
it was noted that blood and lung cells from CBD patients proliferated when exposed to beryllium in culture. A high-carbohydrate diet decreases the serum concentrations of very low-density lipoprotein (VLDL) cholesterol, triglycerides, cholesterol, and protein. With this technique electrophoresis first is performed in agarose gel to separate the
proteins in the mixture. The apparent half-life of organic arsenic is 4 to 6 hours. After 50 to 60 cells are present, the mornla develops a cavity, the primitive yolk sac, and thus becomes a blastocyst, which implants into the uterine wall about 5 days after fertilization. Ali MA. Other Methods A definitive method employing isotope-dilution mass
spectrometry (ID-MS) has been described? The fluid may be removed to determine if it is an effusion or an exudate, a distinction made possible by protein or enzyme analysis. In addition, in a busy laboratory setting, delivery of specimens to lab benches by a mobile robot can be more frequent than human pickup and has been shown to be cost
effective. Gastrointestinal disease. 23 Ion Exchange Ion exchange is a process that removes ions to produce mineralfree deionized water. Serum concentrations of p105 are most useful in breast cancer with some use in ovarian cancer patients. One of the earliest tested inborn enzyme deficiencies that resulted in renal overflow was PKU. 752f. The
applications of chemiluminescence and bioluminescence have increased significantly with the development of automated instrumentation and several new reagent systems. HC1 release is caused by (1) direct stimulation of the parietal cells by the vagus nerve; (2) local distention of the antrum and stimulation of antral cells Figure 37-2 Cross-section
through the pancreas. Chan DW. until the specimens are analyzed; others require remaining at or near room temperature. (From Sherlock S, Dooley J, eds. Knight GI, Palomaki GE. droxyphenylglycol. Various schemes are available for grading the level of evidence, and one of them should be adopted and used explicitly. However, the location of the
current response as a function of E,,,i provides information on the nature of the species present (e.g., E,/,) along with a concentration-dependent signal. I Bioreactive Figure 12-2 Diagram showing the key types of sensor technology used in POCT instruments. In one design, all patients undergo the new test, but the results are hidden during the trial.
otassium Potassium is the major intracellular cation. Endocrinology: The scientific study of the function and pathology of the endocrine glands. Metanephrine: A pharmacologically and physiologically inactive catecholamine metabolite resulting from Omethylation of epinephrine; formed mainly within adrenal chromaffin cells; excreted in the urine as
asulfateconjugated metabolite; measurements of the free and conjugated metabolites provide useful tests for diagnosis of pheochromocytoma. Factors that influence light scattering include the (1) effect of particle size, (2) wavelength dependence, (3) distance of observation, (4) effect of polarization of incident light, ( 5 ) concentration of the particles,
and (6) molecular weight of the particles. In addition to sorting for particular analyzers or laboratory sections, some users apply these systems to aliquot and sort reference or "send-out" testing, saving considerable time in locating the original specimens after testing in their own laboratory. It consists of a platinum or gold electrode that is
electrolytically coated (platinized) with highly porous platinum (platinum black) to catalyze the electrode reaction. A goal of EBM is "to incorporate the best evidence from clinical research into clinical decisions."" The word best implies the necessity for critical appraisal. The cytokeratins can be grossly divided into two groups, type 1 being smaller
and acidic, and type 2 being ~ ~ ~ ~ ~ larger and neutral to basic. In this section, laboratory medicine and clinical chemistry are defined. First-Order Reaction: A reaction in which the rate of reaction is proportional to the concentration of reactant. addition to a growing list of hormones with a role in the regulation of energy balance. Insome systems,
data transfer and management takes place when the meter or reader is linked to a small bench top device called a docking station. Mild elevations-less than six times the upper reference l i m i r s o f the aminotransferases occur, with the AST activity typically greater than that of the ALT. The elimination tin for propoxyphene is about 15 hours (8 to
24), and that for norpropoxyphene is 27 hours (24 to 34). A bar coding syscem consists of a bar code printer and a bar code reader, or scanner. Vigorous measures to support life in patients with cardiopulmonary impairment depend largely on assisted ventilation using mixtures of gases that are tailored in response to laboratory blood gas and acidbase results. Potassium absorbed from the gastrointestinal tract is rapidly distributed, with a small amount taken up by cells and most excreted by the kidneys. Glucose is virtually completely reabsorbed, predominantly in the proximal tubule by a passive but sodiumdependent process that i s saturated at a blood glucose concentration of about 10
mmol/L. Immunophilin: A generic term for an intracellular protein that binds immunosuppressive drugs such as cyclosporin, FK 506, or rapamycin. Most computer spreadsheet programs can calculate probabilities for all values of z. Ultraviolet (UV) Radiation: The 180- to 390-nm region of the electromagnetic spectrum. Jaundice is usually apparent
clinically when the plasma bilirubin concentration reaches 2 to 3 mg/dL (34 to 51 pmol/L). Classic PKU is caused by mutations in the phenylalanine hydroxylase gene and represents 98% of all cases of hyperphenylalaninemia/ phenylketonuria. Quaiicy control of electrolyte analyzers: evaluation of the anion gap average. The optimal design of an RCT of
a diagnostic test is not always obvious. For example, estimates attribute 70% or more of all neural tube defects to folate deficiency. 91 Conductometry, 94 Coulometry, 95 Optical Chemical Sensors, 95 Biosensors, 96 6. 011the basis of considerations concerning the included percentage in an interval in the presence of analytical bias, it has been
suggested that where aocnucenB is the between-subject biological SD component. Urine bilirubin is typically present in the presence of increased conjugated bilirubin. A timing device records the elapsed time between start and stop of Agi generation. Thus binding to antibody modulates polarization. As mentioned above and discussed below, they are
also used in making a uromosis, excluding a diagnosis, moni- A I Prognosis I A I , Decision ased Laboratory M e Evidence-based laboratory medicine is simply the application of principles and techniques of EBM to laboratory medicine. New insights in the genecics of isolatcd hypogonadotropic hypogonadism. An estimate of the LoD is then obtained:
RepoHing of Results In a laboratory, the LOB may be used to decide whether to report patients' results as "detected" or "not detected." Not detected (i.e., a result below LOB)means that the true concentration is less than the LoD with 100 - b percent assurance, where fi is the Type I1 error level, which often is set to 5%. Thyroid 1999;9:435,41. POCT
is performed in a number of settings (Box 12-I)?" Its main advantages are (1) reduced turnaround time (TAT), (2) reduction of the risk of a disconnection between the process of testing and clinical decision making (Figure 12-I), and (3) improved health outcomes (Box 12-2). Absent pheno-pic expiession of X-linked sideroblastic anemia in one of two
brothers wirh a novel ALAS2 mutation. Occupational Safety and Hcalth Administration (OSHA). T h e emitted fluorescence light is therefore of less energy or has a longer wavelength than the excitation light. Newborn. Ulcerative Colitis: Recurrent inflammatory disease of the large bowel that always involves the rectum and spreads to involve a
variable amount of colon. Primary Reference Procedure: A fully understood procedure of highest analytical quality with complete uncertainty EY WORDS AND DEFINITIONS budget given in SI units. the secreted chrom&ranins can be pr~teol~tically processed to form bioactive peptides Chromogranin A is the most studied of the chromogranins, is
widely expressed by neuroendocrine tissue, and is co-secreted by neuroendocrine cells along with peptide hormones and neuropeptides. Different types of solid phases are used, including (1) beads, (2) coated tubes, (3) microtiterplates, (4) magnetic and nonmagnetic microparticles, and (5) fiber matrices. This is likely caused by tumor lysis and
release of C A 15-3; therefore caution must be used when interpreting CA 15-3 concentrations early during treatment. Reference Value: A value obtained by observation or measurement of a particular type of quantity on a reference individual. Enantiomers: Stereoisomers which are nonsuperimposable mirror images. Once centrifuged, the gel serves
as a mechanical barrier and eliminates the metabolic changes that occur when the clot or cells are in direct contact with the serum or plasma. Further, it is important that an internal quality control system is in place to ensure that the methods being compared are running in the in-control state. Hemolysis Hemolysis is defined as the disruption of the
red cell membrane and results in the release of hemoglobin and other cellular components. The labels are color coded and are divided into quadrants. The tools of EBM and clinical epidemiology allow the guidelines to be developed in a more transparent way from well-conducted studies and systematic reviews. It is important that samples for this
technique are analyzed fresh, or if stored, that they are kept at -70°C before analysis to minimize the introduction of artifacts. The native or wild type of p53 is believed to control cell division by regulating entry into the S phase. Hemoglobin, Iron, and Bilirubin, 509 Trefor Higgins, F.C.A.C.B., Ernest Beutler, M.D., and Basil T. For example,
hyperglycemia occurs early and stimulates the secretion of insulin. Concentrations of CYFRA 21-1 positively correlate with increasing stage and are useful in monitoring of disease course, and in postsurgical follow-up. The use of urea in this context is of limited value and will not be discussed further. High throughput screening. Metabolic Acidosis: A
pathological process that leads to the accumulation of acid, which lowers the bicarbonate concentration and decreases the pH; also known as primary bicarbonate deficit. 516 in infants, 57 iron concentrations in, 516 Lepore, 514 measurement of, 514-516 oxygen binding, 442 oxygen saturation, 443 physiological role of, 511 Hemoglobin (Continued)
potassium levels and, 433 S description of, 514 solubility test for, 516, 516f subunit of, 5101 unstablr, 516 in urine, 644 Hemoglobinapathy complete blood count of, 515 definition of, 509 DNA analysis evaluations, 515-516 electrophoresis of, 515, 515f electraspray mass spectroscopy analysis of, 515 newborn screening for, 832-833 types of, 514
Hemoglobin-oxygen dissociation, 444 Hemolysis description of, 42, 48-49 lactate dehydrogenase affected by, 321 Hemolytic disease of the newborn, 523, 802, 809-810 Hemorrhagic disease of the newborn, 483 Hemosiderin, 509, 516-517 Hemosiderosis, 509, 518 Hemostasis, 683 Henderson-Hasselbalch equation, 33, 431,442, 448, 655, 664 Henry's
law, 21, 44lt, 441-442 Heparin blood specimen uses of, 47-48 electrode exposure to, 88 free calcium levels affected by, 717 gentamicin affected by, 553 Hepatcarboxylate porphyrin, 528t Hepatic encephalopathy characteristics of, 682 definition of, 675 gastrointestinal bleeding associated with, 680 Hepatic failure, 675, 678 Hepatic tumors, 693
Hepatitis A, 685, 68% acute, 686-688 alcoholic, 675, 687t autoimmune, 675, 691 C, 686-688, 690 chronic, 675, 689t, 689-691 definition of, 675 drug-induced, 687t, 689 ischemic, 688 laboratory features of, 687t during pregnancy, 809 toxic, 687t, 688 viral, 675, 685t, 685-688 Hepatitis B acute, 687 characteristics of, 685-686 Hepatitis B (Continued)
chronic, 690 diagnostic tests for, 686 in pregnancy, 809 vaccine for, 38, 686 Hepatitis B e antigen, 686, 690 Hepatobiliary disease, 325-326 Hepatocellular carcinoma, 693 Hepatocellular disease alpha fetoprorein uses for, 351 description of, 297 Hepatocytes definition of, 675, 677 enqvme release from, 684 illustration of, 679f Hepatorenal syndrome,
682-683 Herbal preparations, 56-57 Hereditary coproporphyria, 531t-532t Hereditary hemochromatosis, 518-519 Hereditary persistence of fetal hemoglobin, 514 Hereditary tyrosinemia type-I, 534 Hermaphroditism, 780 HER-2/neu, 359 Heroin, 591, 591f-592f Heterochromatin, 264, 269 Heterogeneous immunoassays, 163-164 Heterophilic
antibodies, 773 Hexacarboxylate porphyrin, 528t Hexokinase, 390 Hierarchy of evidence, 11 High-density lipoproteins assays for, 423 description of, 411, 412t measurement of, 423-424 precipitation assays for, 423 vegetarianism effects on, 55 High-density microarrays, 281 High-fat diet, 54 High-performance liquid chromatography chromatogram
from, 113f clinical uses of amino acid analysis, 294 bilirubin, 525 catecholamines, 472 glycated hemoglobins, 396 hemoglobin, 396, 515 5-hydro~~indoleacetic acid, 474 therapeutic drug analysis, 545 tricyclic antidepressants, 573 uric acid measurements, 371 definition of, 112 description of, 113 detection modes, 108 electrophoresis vs., 515
instrumentation used in columns, 121-122, 122t detectors, 124-125 particulate packings, 122 pump, 123, 123f High-performance liquid chromatography (Continued) practical considerations for, 125-126 safety considerations, 126 sample preparation, 125-126 High-performance thin-layer chromatography, 113, 117 High-pressure liquid
chromatographic detector, 68 I-figh-protein diet, 54 Hirsutism, 760, 780, 795, 7961, Histamine, 575f Histamine-receptor antagonists, 698 Histidine, 289f, 292f Histogram, 203, 203f Histones, 264, 272 HMG-CoA, 403 HMG-CoA reductase, 404 Holoenzyme,140, 149, 476 Homeostasis, 450 Homocysteine description of, 94, 428-429 folic acid and, 492493 metabolism of, 493f Homogeneous immunoassays, 164 Homovanillic acid description of, 460, 466, 469 urinary, 472 Hormone(s). Hepatitis: Inflammation of the liver. An algorithm may be embedded in the electronic requesting package to provide a n automatic bar to inappropriate requesting (e.g., to prevent liver function tests from being
requested every day). Reaction cell Sensors * Control and communication systems 0 Data management and storage Manufacturing of point-of-care testing devices 3. Confirmatory tests b. The specimen must be properly treated both during its transport to the laboratory and from the time the serum, cells, etc. This phenomenon is called the inner filter
effect, and it is discussed in more detail in a later section. In linear regression analysis, we assume a linear relationship correspond to the target values where Xl'T.,.ti and X2;,,,, without random bias; that is, we have the relations X1g,,,, ,= X1; ,,,, + Random-Biasl, The random bias components for method 1 and 2 may not necessarily be independent.
These include (1) hyperemesis gravidarum, (2) cholestasis of pregnancy, and (3) fatty liver of pregnancy. In severe cases of CAH impairing aldosterone synthesis, salt wasting occurs and infants develop dehydration, vomiting, and electrolyte imbalance leading to death. In contrast to morphine, methadone retains about 50% of its intramuscular
analgesic potency when taken orally. A thin membrane that is approximately 20 pm thick and permeable to only to gases and water vapor is in contact with the sample. In the most widely used indirect method, (1) total cholesterol, (2) triglyceride, and (3) HDL cholesterol are measured and LDL cholesterol is calculated from the primary measurements
by use of the empirical Friedewald equation: LDL cholest:erol =[Total cholesterol]-[HDL cholesterol] - [triglyceridel/5 [VLDL cholesterol] =[total cholesterol] (12) - [d > 1.006 g/mL cholesterol] [LDL cholesterol]= [d > 1.006g/mLcholesterol] (13) - [HDL cholesterol] LDL cholesterol measured by the P-quantification procedure is unaffected by the
presence of (1) chylomicrons, (2) other triglyceride-richlipoproteins, or (3) p-VLDL. The remaining excitation light is focused into the sample cuvet (C). The electrolytes, Nai, C1-, and HCOj, which are present in relatively high concentration, make the greatest contribution to serum osmolality. Coproporphyrinogen Oxidase (EC 1.3.3.3), CPO CPO is
situated in the intermembrane space of mitochondria and catalyzes the sequential oxidative decarboxylation of the 2- and 4-carboxyethyl groups to vinyl groups to produce the more lipophilic protoporphyrinogen,IX, with formation of a tricarboxylic intermediate, harderoporphyrinogen. Any increase in total urinary or fecal porphyrin should be further
investigated by determination of individual porphyrins using a technique capable of resolving all porphyrins of clinical interest, including isomers." The pattern observed in each of these porph~riasis unique. ~ - ~ The GFR, renal blood flow, and glomerular permeability are important physiological components of renal function. Although additional
studies are required on their efficacy and effects on laboratory test results, microlaser devices are now available for piercing a patient's skin to collect a capillary blood specimen. T h e relative insolubility of apo B has also made it difficult to develop reliable calibrators and reference materials. Calcitonin is useful for monitoring treatment and
detecting the recurrence of disease. 699 ~tomach,Intestinal, at& Pancreatic Diseases and Disorders, 701 . Immunosuppressive treatment using prednisone, alone or in combination with azathioprine, is effective in inducing a clinical remission of disease in about 80% of cases. Vitamer: A term used to describe any of a number of compounds that
possess a given vitamin activity. A separate document explaining the meaning and rationale of each item and briefly summarizing the available evidence is available? Phosphatidylglycerol The exact role of PG in lung surfactant is unclear. In addition, immunocytochemical methods make it possible to study gression of cancer. Traceability: The property
of the result of a measurement or the value of a standard whereby it can be related to stated references, usually national or international standards, through an unbroken chain of comparisons all having stated uncertainties. Analytical imprecision is less than S %intraassay and f5% interassay. All containers of mercury should be kept well stoppered.
Preanalytical automation in the clinical laboratory. The treatment consists of avoidance of fasting, consumption of low-fat foods, camitine supplementation, and institution of an emergency plan in case of illness or other metabolic stress. Potassium concentrations in plasma and whole blood are 0.1 to 0.7 mmol/L lower than those in serum and stated
reference intenrals for serum Kt are 0.2 to 0.5 mmol/L higher than those for plasma Kt. The extent of this difference depends, however, on the platelet count because the additional Kt in serum is primarily a result . 21. .......................... Several approaches have been used. Acute Liver Failure Sttidy Group: lowering the risks of hepatic failurc. digestive
~, and urogenital tract. This contributes to the insensitivity of creatinine as a marker of diminished GFR. Determination of blood gases also plays an important part in the detection of where P =pressure in units of millimeters of mercury (mm Hg) or kilopascals (Wa) V = volume in liters in which an ideal gas is contained, T = temperature in degrees
kelvin (0°C = 273.16 K), n = number of moles of gas R = gas constant -- . Porphyrins: Any of a group of compounds containing the porphin structure, four pyrrole rings connected by methylene bridges in a cyclic configuration, to which a variety of side chains are attached. This solid support may or may not contribute to the separation process. Results
are reported as negative, low-positive (0.5 to 2 pg/mL), or high-positive (2 pg/mL or greater). Specimens obtained from the opposite arm or below the infusion site in the same arm are satisfactory for most tests because retrograde blood flow does not occur in the veins, and the fluid that is infused must first circulate through the heart and return
before it reaches the sampling site. A 21- to 23-gauge needle or 20- to 23-gauge butterfly needle with attached tubing is appropriate t o collect specimens. In this situation, the light-scattering intensities at forward and back angles are not equal; the forward scatter intensity is much larger. A strip that does not require coding also has been developed.
A type " E tire is usually allowed to bum out while nearby materials are being appropriately protected. T o address this question, the dispersion of observed differences between the paired measurements by the methods may be evaluated. These cyclical variations may be quite large, and therefore the drawing of the specimen must be strictly
controlled. Inenzymaticmethods forCOZ,the specimen is first alkalinized to convert all C02 and carbonic acid to HCO:. With the use of a pipetting bulb, the liquid is blown out of the pipette only after the blood or serum has drained to the last drop in the delivery tip. practice guidelines, which are likely to cite systematic reviews Note that each
question identifies (1) the patient's problem that were available at the time of the guideline's development (shormess of breath and the clinical setting [emergency depart(see section on guidelines later in this chapter). However, in many modern induction-drive motors, brushes have been eliminated, thus removing a source of dust that causes motor
failure. This problem has been minimized by adding potassium ferriqanide (with limited success) or bilirubin oxidase. However, if the small fluorescent molecule is attached to a macromolecule or if it is placed in a viscous solution, the small molecule will emit polarized light. The change is influenced by the blood group of the individual and the
substrate used for the enzyme assay. Regardless of whether or not an overpotential for electron transfer exists, in voltammetry/amperometry, a specific oxidation or reduction reaction occurs at the surface of the working electrode, and it is the charge transfer at this interface (current flow) that provides the analytical information. Projecting future
comdications of chronic heoatiris C in the United Srates. Microarray: A small chip of silicon that contains a large number of elements (spots) in a two-dimensional array (the "spors" can be DNA, RNA, protein, antibodies, or small pieces of tissue). A means of spectral isolation 3. Hepatitis, Alcoholic: An acute or chronic degenerative and inflammatory
condition of the liver in the alcoholic that is potentially progressive though sometimes reversible. If performed manually, the process results in a delay in the preparation of a specimen for analysis. Optical Techniques t 2 73 Exc E Figure 4-9 Luminescence energy-level diagram of typical organic molecule. Often a more complex relationship exists. The
clinical application of proteomics. If CG was present in the urine sample, then the selenium-labeled anti-a-CG: CG complexes bind to the immobilized polyclonal anti-CG and a plus sign is formed, denoting a positive result. Some fluids (e.g., moonshine distilled in lead pipes) and some traditional home medicines also contain lead. In early pregnancy,
the progesterone is produced by the corpus luteum of the maternal ovary in response to CG. A new pad is subsequently held in place by a bandage, which is removed after 15 minutes. About 5% have repeated acute attacks that, in women, may be premenstrual. Tissue Polypeptide-Specific Antigen TPS is actually an antigenic site o n the TPA complex
that is specifically recognized by the M3 monoclonal antibody. It is the slowest fraction to clear from serum because it follows the catabolism of albumin, which has a half-life of approximately 19 days. In this manner, molecules, cells, or particles are classified by size, shape, and type according to their light-scattering and fluorescent properties. T h e
position of the emission slit and the width of the slit are important. Do not mix potentially infectious material by bubbling air through the liquid. The light next passes through a n absorption cell (cuvet), where a portion of the radiant energy is absorbed, depending on the nature and concentration of the substance in the solution. After hybridization,
hydrolysis, and separation of fragments by gel electrophoresis, a photographic film is applicd to the covered gel and allowed to incubate. There are several challenges to the classical approach with POCT. Cancer Res " 1991;51:1904-9. The frequency of chronic HBV is high in Asia and Africa, but much less common among those born in North America
and Europe. Bence Jones Protein: A monoclonal im~nunoglobulinlight chain found in some neoplastic diseases and characterized by unusual solubility properties; it precipitates on heating at 50°C to 60°C and redissolves at 90°C to 100°C; on cooling, it again precipitates and redissolves. Many clinical laboratories now have a computer that is d The
housed in a temperature- and h ~ m i d i t ~ c o n t r o l l eroom. Kaplan J. People want improved outcomes. These requirements apply to all specimens of (1) blood, (2) serum, (3) plasma, (4) blood products, (5) vaginal secretions, (6) semen, (7) cerebrospinal fluid, (8) synovial fluid, and (9) concentrated HBV or HIV viruses. Information on most of
these parameters should be available from the instrument manufacturer. As a result, the focus of OSHA on laboratories having an effective ergonomics program has led to federal, state, and private accreditation groups addressing this area of occupational safety. The primary analytical utility of filter photometry or spectrophotometry is the isolation
and use of discrete portions of the spectrum for purposes of measurement. In young children and for many point-of-care tests, skin puncture is frequently used to obtain what is mostly capillary blood; arterial puncture is used mainly for blood gas analyses. Carbonic acid is formed and dissociates, shifting the pH of the bicarbonate solution in the
internal layer: and Electrodes for PCO, Electrodes are available that measure PC02in body fluids. That is, the sum of partial pressures of all the dissolved gases may be lower than, equal to, or higher than the measured pressure of the solution. Sequential Analysis: A type of analysis in which each specimen in a batch enters the analytical process one
after another, and each result or set of results emerges in the same order as the specimens are entered. Basically, this is a simple right-angle instrument that uses two monochromators (MI and MZ),two photomultiplier tube detectors (Dl and D2, the reference and sample PMTs), and a xenon lamp source. CLIA '88: An acronym for the Clinical
Laboratory Improvement Amendments of 1988. Wash solution is then added, followed by a n indoxyl phosphate substrate. Abuse of this drug may lead to serious .psvchological distur. Inulin Clearance. REFERENCES 1 Rockelman HW, Cembrowskt GS,. Presence of HBeAg always indicates persistent viremia; its absence is not reliable in indicating loss
of circulating virus, as will be discussed below. The erythrocyte count and the hemoglobin concentration in the neonate at birth are much higher than those of the adult but within a few days of birth erythrocytes degrade in response to the higher oxygen concentration than that to which the fetus was exposed in utero. Methods that do not measure the
amount of sweat collected or do not have an established minimum amount are subject to false-negative results because an adequate sweat rate cannot be ensured. Clin Chem 2003;49:1785-96. * Therefore where subscripts 1 and 2 indicate the absorbance (A), pathlength (b), and concentration (c) of calibrating and unknown solutions, respectively. =
And, for tests ordered urgently, why was this test'result required urgently? Some large reference laboratories have adapted large storage systems commonly used in other industries into their laboratory settings. This zone captures free gold sol-drug conjugate from the sample antidrug antibody gold sol-drug conjugate reaction mixture and appears as
a purple band. Clinical utility of new Sysmex XE 2100 p a k w e r reticulo~~te hernoglobin equivalent-in the diagnosis of anemia. What should be done if an otherwise healthy individual is shown to carry a BRCA gene mutation! Carriers of a BRCAl gene mutation have an 85% risk of developing breast cancer and a 45% risk of developing ovarian
cancer by the age of 85. All are inherited in monogenic patterns, apart from some forms of porphyria cutanea tarda (PCT) and rare types of erythropoietic porphyiia. 18 Distribution of severity of disease (define criteria) in those with the target condition; other diagnoses in participants without the target condition. Interferences A particular problem
that has been recognized for sandwich immunoassays is an interference caused by circulating human antibodies that react with animal immunoglobulins, particularly human antimouse antibodies (HAMAs). It inhibits gastric acid, gastrin, and pepsin secretion; reduces intestinal motility; and increases insulin secretion in the presence of hyperglycemia.
pH: The negative logarithm of the hydrogen ion activity. This device aspirates and dispenses its predefined volumes (from 0.5 to 200 pL) when its plunger is moved through a complete cycle. In the two electrode mode, Such concentration polarization of the reference electrode is prevented by maintaining the current density (J; amperes1 cm2) very
low at the reference electrode. parallel measurements between the method in question and a reference method as outlined in detail later. This system is present in many parts of the kidneys. I t \ < , ,I IIL n c . Several proteins having tumor marker potential are listed in Table 20-9. Optode: An optode is an optical sensor that optically measures specific
substances such as pH, blood gases, and electrolytes. Heoatolow . A number of compounds have ras) sarcoma viruses, which produce tumors in animals, and been developed that inhibit EGFR signaling by blocking ligand provided the first evidence that cellular counterparts in human binding or inhibiting of tyrosine kinase activity. Patient samples
were applied in duplicate. HDL cholesterol is usually measured in a separate aliquot of plasma. The overall potential of an electrochemical cell is the sum of all the potential differences that exist between adjacent phases of the cell. The electrodes must remain in contact with the specimen from 7 to 45 seconds to reach steady-state conditions. The
relationship between ion activity and the concentration of ions in the specimens must be established with calibrating solutions, and such electrodes need to be recalibrated frequently to compensate for alterations of electrode response. See Regression analysis study, 215 target value, 213 true value, 213 criteria for, 203 goals, 211-212, 212t
guidelines for, 228 interferences, 72 limit of detection, 209-210 limit of quantitation, 210 measurement range, 208-209 performance-related measures for accuracy, 206-207 linearity, 208, 223 precision, 207-208 trueness, 206 qualitative, 21 1-212 regulatory demands for, 228 selection of, 202-203 sensitivity of, 210 serial results, 225 statistical control
of, 254-258 traceability, 225-226 uncertainty, 226-228 Analytical protocols, 253-254 Analytical specificity, 211, 21 1t Analytical variables, 253-258 Analytical weights, 32 Analyzers automated specimen processing system interface with, 183 closed-system, 177 configuration of, 171-172 continuous-flow, 176 loading zone of, 175 modular, 172t nucleic
acid, automation of, 186 open-system, 177 urine, automation of, 186 Androgens adrenal, 749, 753-755 biochemistry of, 781-783, 782f blood transport of, 781 characteristics of, 753 definition of, 749 excess of, 794-795 function of, 780-781 metabolism of, 754 secretion of, 755 testicular feminization syndrome, 786 Andropause, 780 Androstanediol, 781f
Androstenediol, 781f Androstenedione, 453t, 749, 752f, 753 Androsterone, 752f Anemia in chronic kidney disease patients, 647-648 Cooley, 511 pernicious, 489 Anencephaly, 802, 810 Angina, 614-615 Angioplasty, 614 Angiotensin converting enzyme, 317 Angiotensin I conversion to angiotensin 11, 765 standard reference materials for, 25t
Angiotensin 11, 765 Angiotensin-converting enzyme inhibitors, 762 Angiotensinogen, 764 Anion(s) description of, 432 movement, in electrical field, 103f types of, 149 Anion gap definition of, 655 metabolic acidosis, 669-671 Anodic stripping voltammetry, 94 Antiactin, 691 t Antiandrogen therapy, 347 Antiarrhythmic agents, 539, 548
Antiasialodycoprotein receptor, 691t . In fact, PO, is the only clinical reason for the more difficult arterial collections. PBG contains a single pyrrole ring (unlike porphyrins which contain four) and is often referred to as a monopyrrole. Calibrators are run simultaneous with the sample, and a calibration curve of ring area or diameter versus
concentration is generated. However, the of a single electrode with respect to the surrounding electrolyte and the absolute magnitude of the individual potential gradients between the phases are unknown and cannot be measured. In photometric systems, a spreading layer is important for the fast homogeneous distribution of the sample, whereas
electrochemical strips use capillary fill systems. Developments of these single stick devices include the inclusion of two pads. When adjusted to pH of 7.40 and a PC02of 40 mmHg this "standard" PSois an indirect measurement of 2,3-DPG concentration in the absence of any Hb variants. The absolute number of Cl- ions present in the sample is
calculated from the time during which the titration with Ag+ was in progress. Price, Ph.D., F.R.C.Path., Patrick M.M. Bossuyt, Ph.D., and David E. However, use of SO, in the initial evaluation of a patient with dyshemoglobins or other abnormal hemoglobins can be very misleading. Proton pump inhibitors (PPIs) have a difkrent mechanism of action.
Third, the introduction of a new test or testing modality (e.g., POCT) will produce benefits only if a corresponding change in practice is implemented. For some heavy nuclides and for almost all those with atomic numbers below 60, stability is achieved by a rearrangement of the nucleus in which the total number of nucleons is unchanged. List and
describe the four diagnostic questions addressed by the decision-making process in laboratory medicine. McMillin, Carl A. Heterogeneous assays implicitly assume that kl >> k, and several physical separation techniques (Box 10-1) are used to separate the free, labeled (Ag*) from the bound, labeled antigen (Ag* :Ab). In practice, the Friedewald
equation should not he used in (1) samples that have triglyceride concentrations above 400 mg/dL (4.52 mmol/L), (2) samples that contain significant amounts of chylomicrons (nonfasting specimen), or (3) patients with dysbetalipoproteinemia.In these cases, the factor [triglyceridel/5does not provide an accurate estimate of VLDL cholesterol, which
leads to large errors in calculated LDL cholesterol. Bruns ; consulting editor Barbara G. Electromagnetic radiation includes radiant energy that extends from cosmic rays with wavelengths as short as 10" nm up to radio waves longer than 1000 km. In addition, creatine kinase substantially increases upon delivery. Because it is unlikely that a laboratory
will use only the equipment of a single equipment manufacturer, integration of the instruments and robotic devices from different manufacturers typically is necessary. Hydrogen ion excretion is reduced, presumably caused by decreased metabolism of skeletal muscle. Workplace exposure to Sb dust over a period of years leads to pneumoconiosis. See
also Human chorionic gonadotropin assays for, 817-818 biochemistry of, 817 chemistry of, 817 concentration of, 807f description of, 163, 802-804, 807f in ectopic pregnancy, 808 in maternal serum, 817 physiology of, 817 point-of-care testing for, 817 in urine, 817 Chorionic villus sampling, 51, 807, 816 Chromaffin cells, 460, 466 Chromaffin reaction,
464 Chromaffin system, 450 Chromatid, 268f Chromatin condensation of, 267, 269 definition of, 263, 267 euchromatin, 264, 269 heterochromatin, 264, 269 illustration of, 268f Chromatogram definition of, 112-113 illustration of, 113f, 116f total ion, 128-129 Chromatography adsorption, 114f, 115 affinity, 115-116 analyte identification and
quantification using, 126 clinical uses of, 112 column. For example, if we measure creatinine with a chromogenic method, which codetermines some other components with creatinine in serum, we will likely obtain a higher target value than when we use a specific isotope dilution-mass spectrometry (ID-MS) reference method (i.e., the target value of
the chromogenic method exceeds the true value determined by repetitive reference method measurements). Testing is also used to establish and monitor the severity of a physiological disturbance. Hemoglobin, iron, and bilirubin. Diagnosis and treatment of autoimmune hepatitis Hepatolosy 2002;36:479-97. The chemosensor shown in the first
column of Figure 12-2 is an example where the analyte has an intrinsic property, such as fluorescence, that enables it to be detected without a recognition element. Determine the type of color-coded, evacuated tube that is appropriate for assessment of various analytes and the correct order of draw. New products for increasing employee protection
against needle sticks include an array of novel containers for sharps (e.g. needles, scalpels, and glass ) and biological safety disposal 37 hags and needle sheaths that may be closed following venipuncture without physically touching the needle or the sheath. These defects are called ( I ) anencephaly, (2) meningomyelocele (which is commonly called
spina bifida), and (3) encephalocele. Di-ndis E, Chiistopoulos TK. In this condition, the congenital absence of the galactose-l-phosphate uridyltransferase enzyme allows accumulation of the toxic metabolite galactose 1-phosphate, which causes injury to the liver, brain, and kidneys. This gives rise to a biexponential clearance curve. A bottle should
never be held by its neck but instead firmly around its body with one or both hands, depending on the size of the bottle. 352-353 Cytometry, 77 D Dalmane. Proper training, particularly in the areas of package labeling and documentation (including a shipper's declaration of contents for dangerous goods), is mandatory with documented certification
required from employers that the relevant employees have had appropriate training programs. Genuine PCT may occur in dialysispatients and some of the cases of dialysis porphyria in the literature have not been adequately investigated to exclude PCT. For endogenous compounds, it might be samples stripped by the component (e.g., by precipitation
using an antibody), by enzymatic degradation, or by adsorption to charcoal. Thus abnormal hemostasis is common in liver disease, particularly cisrhosis and acute liver failure. beckmancoulrer.com.) Automation in the Clinical Laboratory (1) "autoverification," which is validation of analyzer results by making rules-based decisions that flag exceptions
for technologist review and (2) "autoretrieval" of specimens for repeat, reflex, and dilution testing. The inherited defect in each of the autosomal dominant acute porphyrias (acute intermittent porphyria [AIP],variegate potphyria [VP] and hereditary coproporphyria [HCP]) is a mutation leading to compiete or near complete inactivation of one of the
pairs of allelic genes that encode the enzyme whose partial deficiency causes the disorder. Amendment requirements, 259-260 definition of, 188 ~oint-of-caretesting. Increased plasma aldosterone and deoxycorticosterone concentrations are also observed. Theirphysiologicalrole is uncertain; however, some members have been associated with cancer
progression, namely S-100A4, S-100A2, S-100A6, and S-100P. Liquids may be aspirated and dispensed in any location within the rectangular space. Recovery experiments are typically carried out in the field of drug analysis. Many of the reagents delivered in liquid form by the manufacturers of these systems are stable for 2 to 12 months. Changes in
the concentration of some major serum constituents with change in posture are listed in Table 3-5. Where no systematic reviews exist, the group effectively must undertake to produce one. Types of Fluorometers and Spectrofluorometers Fluorometers and fluorescence spectrophotometers are available that offer a variety of features. Issues that
usually require particular vigilance include expiration dates, biocontamination, electrical safety, maintenance of optics, and inadvertent use of inappropriate consumables. Disseminated intravascular coagulation occurs with acute hepatic necrosis, presumably as a result of the release of tissue thromboplastin and defective clearance of inhibitors, such
as antithrombin and protein C. Ideally, following the addition of the sample, there should be no further need for operator interventiom7 Reaction Cell The design of the location where the analytical reaction takes place varies from a simple porous pad to a cell, or surface within a chamber. If untreated, fulminant hepatic failure with hepatic
encephalopathy ensues. Prenatal screening for Down's syndrome with use of rnateinal serum markers. The major components of a single-beam spectrophotometer are shown schematically in Figure 4-3. Guidelines can address clinical conditions (such as diabetes and liver disease), symptoms (chest pain), signs (abnormal bleeding), or interventions,
whether therapeutic (coronary angioplasty and aspirin) or diagnostic (cardiac markers). Phase 3 of the reaction involves the precipitation of the complex after a critical size is reached. Although apolipoprotein assays avoid some of the pitfalls of lipoprotein assays, they have their own challenges. Troponin concentrations are very low or undetectable in
serum from people without cardiac disease. In general, all modern glucose strips are a form of 'what is called thick-film technology in that the film is composed of several layers each having a specific function. Slowly decreasing or persistent concentrations of hCG suggest the presence of residual disease. At a cutoff of >lo%, AFP-L3% has the ability to
detect small (65% of patients have elevated CEA) and in monitoring lung cancer. In: Burtis CA, Ashwood ER, Bruna DE, eds. These solvents should be used in a fume hood. An arm containing a cannula or arteriovenous fistula should not be used without consent of the patient's physician. Even in the absence of biochemical evidence of porphyria,
dermatologic problems commonly affect dialysis patients and often share common features with PCT (melanosis, actinic elastosis, fragility, and bullae). Autosomal Recessive Inheritance: A mendelian inheritance pattern in which traits appear horizontally in the pedigree; affected individuals with two abnormal alleles typically have healthy
heterozygous parents, and a child of heterozygous parents has a 25% chance of bcing affected; the mutation is on autosomes. A single point mutation at the twelfth K-ra codon from proto-oncogenes that may be activated by dominant changes the coded amino acid from glycine to valine in the mutations, such as point mutations, insertions, deletions,
p21 protein. Polyuria: The passage of a large volume of urine in a given period, a characteristic of diabetes. Secondary Reference Material: A reference material that contains one or more analytes in a matrix that reproduces T I 20 Laboratory Principles or stimulates the expected matrix. Furthermore, these porphyrins are poorly cleared by dialysis
and, as a consequence, plasma porphyrins are raised in end-stage renal failure. m r ~ r ~ v nrll III, 1u.I: ,I 1 [)l,y>r~.r'~~ib, (2) I ~ I ~ > I I>l>unl,, \ 3 ) r II,III\ IILI\I' p r , ~ : i ~ ,tICI,~ (-1) 1111r~,\, .,tIiL~r( 5 , 11,. Nonisotopic immunoassays, especially EIAs, are as convenient as agglutination reactions and therefore are replacing agglutination
methods in many laboratories. Labeled antigen then is added sequentially (see Figure 10-12, step 2) and allowed to equilibrate. In addition, (1) methods of washing, extraction or digestion, and analysis will all have to be more standardized; (2) cutoff limits will have to be agreed upon; and (3) suitable quality control and proficiency test materials will
have to be developed. It is not appropriate to "treat" an increasedordecreasedconcentrationof25 (OH)D2or25(OH)Dl when the sum of the two concentrations is normal. Furthermore, other dicarboxylic porphyrins will also serve as substrates (e.g., mesoporphyrin). Clin Chem 1996;42:1901-10.) I Chemistrv 1 I+ line Figure 11-7 Sorting laboratory
specimens before introduction to an automated specimen conveyor system simplifies the design and construction of the conveyor. Reanalysis of a sample after incubation with an animal protein or serum (e.g., mouse 1gG or mouse serum for HAMA) also confirms an interference. Because of the difficulty of documenting that testing improves patient
outcomes, most research in laboratory medicine addresses only the analytical characteristics and diagnostic performance of tests, and not the effects of tests on patients' lives. ne, an ~~ ~. Although it detects unknown apo E mutations, it has the disadvantage of requiring radiolabeled primers. Pharmacological Response and Toxicity Propoxyphene is
a widely prescribed narcotic analgesic with a potency approximately one-half that of codeine when each is orally administered. T h e steroids include (1) progesterone, (2) estradiol, (3) estriol, and (4) Mother Placenta Fetus Steroid Hormones Progesterone Cholesterol -----, DHEA-S (adrenal)+Estradiol and estrone c--- DHEA-S (adrenal) Estriol -16-aOH-DHEA-S (liver) Protein Hormones Amino acids and carbohydrates PL ACTH CT TRH GnRH CRH Somatostatin inhibin A PAPP-A About 20 pregnancy-specific proteins (Schwangerschaft's prolein) Figure 43-1 Schematic representation of steroid and protein h o m o ~ production e by the placenta. Price. We have: xl, = Xl, ,, + &li= Xl; #,, ti +
Random-Biasl, + el, The random error components may be expressed as SDs, and generally we can assume that random bias and analytical components are independent for each analyte yielding the relations Error Models in Regression Analysis As outlined previously, we distinguish between the measured value (x,) and the target value (XTa,,,) of a
sample subjected to analysis by a given method. A t low sweat rates, sweat-electrolyte concentration decreases and the opportunity for sample evaporation increases. In addition, Beer's law is followed only if the following conditions are met: Incident radiation on the substance of interest is monochromatic. Transaminases: A subclass of enzymes of the
transferase class that catalyze the transfer of an amino group from a donor (generally an amino acid) to an acceptor (generally a 2-keto acid). Data of interest to the user (e.g., absorbance at a specific UV wavelength) are supplied with the reagent. Also known as rneasurand. In clinical practice, if the interference exceeds an acceptable value, a
correction is required. Because the risk of bacterial contamination of the sampling systems of automated instrumentation is high with fecal samples, special cleaning and flushing procedurcs should follow analysis. Gore MG, ed. Use of leaded gasoline has diminished significantly since the introduction of unleaded gasoline, which has been required in
personal automobiles in the United States since 1978. Evaluations of seasonal variation are difficult because they depend on the definition of a season and on the magnitude of temperature change from one season to another. This is achieved by detecting mutations in the circulating DNA that are present in the cancer cells (e.g., ras mutations that
occur in various cancers), by microsatellite analysis of the circulating DNA, or by detection of common cancercausing chromosomal translocations. CA 19-9 is synthesized by normal human pancreatic and biliary ductular cells and by gastric, colon, endometrial, and salivary epithelia. Testing of the specific mouthwash for phenol and ethanol content
must be performed to assure viable cell recovery. - The services of laboratory medicine are imuortant tools at the disposal of clinicians to answer diagnostic questions and to help make decisions. The resultant identifying and ancillary information then is transferred to and processed by the system software. Preferably, parallel measurements of a set of
patient samples should be undertaken. Analytically the term wavelength describes a position within a spectrum. After removal of the tumor, the average time required for the concentration to decrease to 4 kU/L was 23.3 days. Repeated exposure of the electrode to the anticoagulant heparin will lead to loss of electrode sensitivity toward Cl- because
of extraction of the negatively charged heparin into the membrane. This series of paired observations (Ai, x2J is then used to establish the nature and strength of the relationship between the tests. Heparin, either the lithium or ammonium salt, is required if plasma or whole blood is assayed. T o standardize and simplify the collection process, the size
of the electrodes, reagent pads, and collection material must be approximately the same. Clinical diagnostic rcchmlogy: the total testing process. For this interval, the total error of the measurements is within specified limits for the method. Elevation of either marker indicates recurrence of disease or development of metastasis. Haddow JE, Palomaki
GE, Knight GI, Foster DL, Neveun LM. The evaluation of various mathematical RBC indices and their efficiency in discriminating between thalassemic and nun-thalassrmic microcytosis. In general, propoxyphene may be detected for about 2 days following use. Information derived through measurement of light scatter when a cell is struck by the laser
beam is then used to estimate (1)cell shape, (2) size, (3) cellular granularity, (4) nuclear lobularity, and (5) cell surface structure. Most immunoassay systems are closed, as are most systems that have been developed for pointof-care applications. Idmtilication ofan intutinal heme tmnsporter. Next, a matched murine monoclonal anti-CG antibody ALP
conjugate is added and allowed to drain into the adsorbent pad. Respiratory Alkalosis: A pathological process that leads to the excessive elimination of carbon dioxide, which lowers the P C 0 2 and increases the pH; caused by hyperventilation. Systkme International d'Unites (SI): An internationally adopted system of measurement. In practice,
automatic identification includes only those technologies that electronically detect a unique characteristic or unique data string associated with a physical object. Some systems use reagents or antibodies that have been immobilized in a reaction coil or chamber to allow for their repetitive use in a chemical reaction. Although considered incorrect and
inappropriate by metrologists, mass concentration also is reported in terms of grams percent or percent. The conversion of glucose is accompanied by the reduction of ferrocene and the release of electrons. To automate this separation step, several automated immunoassay analyzers use bound antibodies or proteins in a solidphase format.
Hyperthyroidism: A condition caused by excessive production of iodinated thyroid hormones. See Adrenal insufficiency Adrenal glands anatomy of, 749 autoantibodies of, 757 catecholamine production of, 464 steroid hormones secreted by. Analytical Methodology As with AFP, most assays use the immunometric assay (IMA) format for the
determination of serum CEA. Furthermore, at hydroxide concentrations above 200 mmoUL, the blank absorbance increases significantly. Best of Breed: A term used to describe a product that is the best in a particular category of products. Impaired protein metabolic functions lead to the accumulation of ammonia and abnormal neurotransmitters and
ultimately to hepatic e n ~ e p h a l o p a t hBecause ~. The lead content of paints intended for household use was limited to less than 0.5% in 1978, but lead is still found in paint products intended for nondomestic use and in artists' pigments. tuberculosis is aerosolized when an infected individual sneezes, speaks, or coughs. The height of the
resulting rocket-shaped precipitin line is proportional to the antigen concentration. Washington: AACC Press, 2003:115-36. A high-fat diet increases the serum concentration of triglycerides, but also reduces serum uric acid. Active sodium reabsorption occurs in the distal convoluted tubule and in the cortical collecting tubule (7). C, Reaction of partial
identity. Unless analytical techniques that measure chiral molecules are used, these enantiomers are not resolved. Deproteinization or extraction, usually with acetonitrile, frees the metabolites from DBP. C , Code 128B. Because hair grows at a rate of approximately 0.5 cmlmo, hair collected from the nape of the neck has been used to document
recent exposure. Beta Blocker: A drug that induces adrenergic blockade at either Pl- or P2-adrenergic receptors or at both. Bar Coding A major advance in the automation of specimen identification in the clinical laboratory is the incorporation of bar coding technology into analytical systems. Basic principles of radioactivity and its measlmment. ANA m 6 L . Clin Chem Acta 2001;313:187-94. These ultimately join to form the right and left hepatic bile ducts, which exit from the liver at the porta hepatis and unite to form the common hepatic duct. If fetal pulmonary maturation has occurred (usually 35 weeks or greater), delivery is indicated. Most , ~ , ~laboratories use adaptations of the same assay
for measurements in both plasma and urine. When the initial resistance of the vein wall is overcome as it is pierced, forward pressure on the syringe is eased, and the blood is withdrawn by gently pulling back the plunger of the syringe. Low-Density Lipoprotein Cholesterol Both indirect and direct methods are used to measure LDL cholesterol.
Systematic reviews are necessary $,hen there is expected to be variation between studies, sometimes attributable to effects too small to be measured. Specimens Whole blood is the sample of choice for gas analysis and may be obtained from any site accessible to vascular catheterization or entry. The SARA amended the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) on October 17, 1986. One mutation, K304E, is prevalent in symptomatic patients (80% of symptomatic patients are homozygous for this mutation, 98% carry at least one copy)' while the second mutation, Y42H, has been Newborn Screening GH 31 Figure 44-7 Acyicarnitine by MSiMS obtained
from a blood spot of a patient with MCAD deficiency. Nucleic Acid Analyzers Automation of the analysis of nucleic acids developed rapidly as an outgrowth of the Human Genome Project." Several manufacturers have developed automation to assist with the isolation of nucleic acids and with analysis of nucleic acids using several amplification schemes
and nucleic acid sequencing. Temperature Effects The physical event of the light emission in chemiluminescence, bioluminescence, and electrochemiluminescence is similar to fluorescence in that it occurs from an excited singlet state, and the light is emitted when the electron returns to the ground state. Thus the detector should be located close to
the analytical cell either by combining the cell and the detector or by the use of good collection optics. ..- I I I I I:, h l , WIT,.OAL J. In particular, for sequentially generated data, it is often true that observations adjacent to each other tend to be more alike than observations separated in time. Mixed Acid-Base Disturbance: The occurrence of more than
one acidbase disorder simultaneously; the blood pH may be low, high, or within the reference interval. The chloride concentration changes similarly, and the changes are largely related to fluid transfer in and out of the blood capillaries. Osteomalacia: Inadequate or delayed mineralization of osteoid; the adult equivalent of rickets (interruption in the
development and mineralization of the growth plate in children). A drop of whole blood is placed on a small rectangular glass slide that serves as a cuver. Apoptosis: Programmed cell death as signaled by the nuclei in normally functioning human and animal cells when age or state of cell health and condition dictates. Therefore, administration of RhD
immunoglobulin at 28 weeks of gestation is recommended for RhD-negative women. Termed the "Coulter principle," it relies on the fact that the conductivity of blood cells is lower than that of a salt solution used as a suspension m e d i ~ mThe . L L assive Gel Diffusion ion Species and lonic Strength Effects Cationic salts produce an inhibition of the
binding of antibody with a cationic hapten. In fact, failure to use this approach is difficult to justify because data on within-person and amongperson biological variation are available for virtually all cornmonly used tests. The technologists performing the study should be trained in the procedures and associated instrumentation. In the nonacute
po~ph~rias, and in those acute porphyrias in which the skin may be affected, accumulation of porphyrins results in photosensitization and skin lesions. In some cases the racks may be specific for a specific analyzer, eliminating additional handling of tubes. Deionization is accomplished by passing feed water through columns containing insoluble resin
polymers that exchange H+ and OH- ions for the impurities present in ionized form in the water. Demers, Ph.D., D.A.B.C.C., F.A.C.B. General Steroid Chemistry, 749 Adrenocortical Steroids, 751 Index, 909 i Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine Christopher P. Gronowski, Ph.D. Male Reproductive Biology, 780
Female Reproductive Biology, 786 Infertility, 797 43. A supplemental unit is a unit that conforms to the SI but that has not been classified as either base Many international clinical laboratory organizations and national professional societies have accepted the SI unit in its broad application. Conditions associated with hydramnios are as diverse as
maternal diabetes mellitus, including (1) severe Rh isoimmune disease, (2) fetal esophageal atresia, (3) multifetal prepancy, (4) anencephaly, and (5) spina bifida. Essential Nutrient: Those nutrients (proteins, minerals, carbohydrates, lipids, vitamins) necessary for growth, normal functioning, and maintaining life; they must be supplied by food, since

they cannot be synthesized by the body. For further details, see text. Management of ectopic pregnancy is either surgical (by laparoscopy) or medical (with intramuscular administration of methotrexate). Backflow is minimized if the arm is held downward and blood is kept from contact with the stopper during the collection procedure. Measurement
of the concentration of serum estradiol, and ultrasound monitoring of the treatment cycle is necessary to (1) determine the dose and length of therapy, (2) determine when or whether to administer CG, and (3) obtain an adequate ovulatory response while avoiding hyperstimulation. Reactions are first seen in those who have been taking the medication
for many months. Increased conjugated bilirubin is also rarely seen with congenital defects in bilirubin excretion, such as Dubin-Johnson syndrome, and with impaired bilirubin excretion as occurs in sepsis or other acute illness. For normal blood plasma, the mass concentration of water is approximately 0.93 kg/L, but in specimens with elevated lipids
or protein, the value may be as low as 0.8 kg/L. measurement of salicylatc or acetaminophen in serum to assess their toxicity. Clinical epidemiologists have developed study designs to quantify the diagnostic accuracy of the tests developed in laboratory medicine, and study methods to evaluate the effect and value of laboratory testing in healthcare.
Direct Methods (11) where all concentrations are given in milligrams per deciliter. ~ In the United States, the Federal Occupational Safety and Health Act of 1970 was the beeinnine of the formal reeulatorv u u oversight of employee safety. The audit is best performed against some form of benchmark, which may be a local, regional, or national
guideline; a guideline will have used the best evidence and thus removed differences of opinion that may exist between clinical teams. Radioimmunoassay Radioimmunoa~sa~s (RIAs) were developed in the 1960s and used radioactive isotopes of iodine, "1 ' and 13'1, and tritium (jH) as labels." Combinations of labels (for example, 57Coand "'1) also
have been used for simultaneous assays (for example, vitamin B,, and folate). (From Maisel AS, Krishnaswamy F, Now& RM, McCord J, Hollander JE, Duc P,et al. However, binding of an antibody to the enzyme donor-antigen conjugate inhibits reassembly, thereby blocking the formation of active enzyme. reatinine Deaminase Creatinine deaminase (EC
3.5.4.21; creatinine iminohydrolase) catalyzes the conversion of creatinine to Nmethylhydantoin and ammonia. Wayne, PA: Clinical and Laboratory Srandards Institute, 2000. Nernst that correlates chemical energy and the electric potential of a galvanic cell or battery. Inulin satisfies these criteria and has long been regarded as the most accurate
estimate of GFR (see below). Consequently, the rate of arsenic excretion in healthy individuals is approximately120 bg per 24-hour specimen. ovaries. Modules also may add functionality to an analyzer, such as with the addition of an ionselective electrode module for measurement of electrolytes. It is critically important that the evacuated tube be
filled completely. May. Fetal anemia imposes an extra burden on the fetal heart to provide adequate oxygen supply to fetal tissue. Readers will note that references to web-based sources of information are found throughout the text. Define point-of-care testing and provide examples of point-of-care analyzers. Because some individuals experience acute
psychosis and dysphoria during emergence from PCP-induced anesthesia, it was quickly withdrawn from clinical use. Gencral laboratoly techniques and procedures. Because a potential for contamination exists when the stop pers of primary containers are opened or "popped" to decant serum into specimen cups, several firms have developed
closedcontainer sampling systems for use in their automated hematology and chemistry analyzers. Metabolite measurement is simple, but has low sensitivity; furthermore these tests are almost always normal before puberty and therefore are not suitable for the investigation of children. Enzyme labels provide an amplification (each enzyme label
producing many detectable product molecules), Principles of immunochemical Techniques and the detection limit for an enzyme is improved if the conventional photometric detection is replaced with chemiluminescent or bioluminescent detection. Clinical and Laboratory Standards InstituteiNCCLS. To establish accurate dates, obstetricians rely on
(1) menstrual history, (2) physical examination, (3) fetal heart tones, (4) ultrasonography, and (5) detection and quantification of CG. Because of the crystal detector's relative ease of operation and economy of sample preparation, most clinical laboratory procedures have been developed to measure nuclides, such as "'I, which is counted efficiently in a
crystal detector. T h e type to use depends o n the type of fire. Preeclampsia: Pregnancy-induced hypertension with increased urine protein. Possible hazards and appropriate safety precautions according to relevant guidelines and legislation 7. CA 125 is also useful in differentiating benign from malignant disease in patients with palpable ovarian
masses. If the number of antibody combining sites [Ab] is significantly greater than the antigen binding sites [Ag] then antigen binding sites quickly are saturated by antibody before crosslinking occurs, and the formation of small antigen antibody complexes of the composition AgAb results (Figure 10-2, A). Certified Reference Standards (Standard
Reference Materials, SRMs) for clinical laboratories are available from the N E T and the IRMM. Sample (urine) is applied to the sample well and soaks into a glass fiber pad containing the conjugate. Knight, Ph.D. Associate Director, Laboratory Science Department of Pathology and Laboratory Science Division of Medical Screening Woman and
Infants Hospital Providence, Rhode Island Disorders of Pregnancy L.J. Kricka, D.Phil., F.A.C.B., C.Chem., F.R.S.C., F.R.C.Path. Epitopes on apolipoprotei~lsmay not always be recognized by antibodies when complexed with lipids. Describe an integrated, automatedlaborataty workstation. T h e importance of this step is underscored by the finding that
one of the most common reasons for nonadherence to guidelines is that the guidelines are outdated. POCT Analyzers Point-of-care testing (POCT) is a rapidly growing component of laboratory testing? A similar relationship has been found for cervical, gastric, liver, and other cancers. Such errors are considered preanalytical errors and are known to
contribute to delayed and suboptimal patient care. Skin Puncture Skin puncture is an open collection technique in which the skin is punctured by a lancet and a small volume of blood collected into a microdevice. Computer control of operational features of automated equipment, calculation of results, and monitoring of operation contribute to the
increased reproducibility of results. This practice stabilizes the diffusion process with regard to mixing caused by vibration or convection and allows visualization of precipitin bands for qualitative and quantitative evaluationofthereaction. Fluidics: Process by which liquid moves within a confined space as in the case of a narrow tube or a porous
matrix. It assumes a standard body temperature of 37 "C and that the measuring device also holds the sample of blood at exactly 37 "C. It is divided into the anterior (adenohypophysis), intermediate, and posterior (neurohypophysis) pituitary; the anterior and posterior pituitary produce different hormones. A porous membrabe or frit is frequently
employed to separate the concentrated KC1 from the sample solution. The serum vitamin BIZ concentration is often notably reduced in smokers, and the decrease is inversely proportional to the serum concentration of thiocyanate. The diurnal variation of serum iron is often lost. Often found esterified with a fatty acid. HPLC has been very helpful in
elucidating the nature of the bilirubin species occurring naturally in blood or formed during phototherapy. Exercise and Physical Training In considering the effects of exercise, the nature and extent of the exercise should be taken into account. Early in pregnancy, there is little or no particulate matter in the amniotic fluid. The advantage of such a n
assay is that it combines the amplification properties of two enzymes-the ALP label and the alcohol dehydrogenase in the assay reagent-producing . The following sections of this chapter will describe the technology available for POCT and the organizational factors that are important when POCT is implemented in a healthcare setting. For common
chemistry tests, severe hemolysis causes a slight dilutional effect on those constituents present at a lower concentration in the erythrocytes than in plasma. It affects the metabolism of glucose, proteins, and lipids and has appreciable mineralocorticoid activity. 13 Clinical Audit, 16 Applying the Principles of Evidence-Based Laboratory Medicine in
Routine Practice, 17 2. PBG readily, particularly at high conceutrations in acid solution to form primarily the I-isomer of uroporphyrin. Serum 25(OH)D has been measured by (1) competitive protein binding assay (CPBA), (2) immunoassay, (3) UV absorbance after separation by high-performance liquid chromatography (HPLC), and (4) liquid
chromatography-tandem mass spectrometry (LC-MS/MS). Such A + &O, + p-ladophcnol Horseradish pcrorihse labcl * Light B Alkdinc phospkataae iabol NADP I Figure 10-14 Ultrasensitive assays for horseradish peroxidase and alkaline phosphatase labels. DeMarco, and Ann M. T h e resulting hypertonicity of the interstitium is important in the
pathogenesis of renal infections because the hypertonic environment interferes with leukocyte function. It is independent of the instrument used to measure sweat electrolytes. The Adult. It is caused most often by alcoholism or biliary tract disease. Heparin has been reported to inhibit acid phosphatase activity and to interfere with the binding of
calcium to EDTA in analytical methods for calcium involving the formation of a complex with EDTA. Robots, by virtue of their operational flexibility, enable the rapid reconfiguration of systems for new and varying protocols. The Nicolsky-Eisenman equation describes the selectivity of an ISE for the ion of interest over interfering ions: where a, =
activity of the ion of interest ai = activity of the inte~feringion Kc/,= selectivity coefficient for the primary ion over the interfering ion. The work of the committee should be governed by the organization's policy on POCT." OCT Policy and Accountability Implementation of a POCT service requires a POCT policy that establishes all of the procedures
required to ensure the delivery of a high quality service, together with the responsibility and accountability of all staff associated with the POCT. The EPA controls the disposal of nonradioactive hazardous wastes. Audit: The examination of a process to check its accuracy, for example, in point-of-care testing, to ensure that the correct result is being
produced and/or that the expected patient outcome is being delivered. Modest elevations in alanine aminotransferase (ALT) and aspartate aminotransferase (AST) occur, typically 4 to 10 times the upper reference limit. Although PL and estriol measurements were used previously to predict fetal wellbeing, both tests are now obsolete for this purpose.
Within any one conductive phase, the potential is constant as long as the current flow is zero. Glass electrode membranes are formulated from melts of silicon and/or aluminum oxide mixed with oxides of alkaline earth or alkali metal cations. These are used for measurement of ( I ) different concentrations of the same analyte, such as hemoglobin and
glucosei0,'" (2) both albumin and creatinine (semiquantitative) to provide an albumin-creatinine ratio;I0and (3) up to 10 different urine analytes using reflectance t e ~ h n o l o ~ yA. buildup of the parent amino acid. Reference Individuals: Individuals selected as basis for comparison with other individuals who are under clinical investigation;
reference individuals are selected through the use of defined criteria. Other factors 74 ART II Analytical Techniques and Instrumentation influencing the measurement of fluorescence intensity are the sensitivity of the detector and the degree of background light scatter seen by the detector. Since this could result, however, in overestimation of GFR,
some reagent and instrument manufacturers have calibrated their assays to produce higher plasma creatinine results. It may be a solid, a gel, or a liquid. British antilewisite (BAL) is an effective antidote for treating arsenic intoxication; the active agent in BAL is dimercaprol, a sulfhydryl-reducingagent. It is the dilution of total plasma volume and the
assumption that plasma water volume is constant that renders both indirect ISE and flame photometry methods equally subject to the electrolyte exclusion effect. Tumor Markers Healthy, nonpregnant women have SCCA values below 1.5 kg/L Serum SCCA concentrations may be elevated ( > I S pg/L) in certain benign conditions, including pulmonary
infection, skin disease, renal failure, and liver disease. Flow cytometry typically uses cells stained with a supravital or fluorescent dye that travel in suspension one by one past a laser light source. The detector arrangement shown in Figure 4-18, b is for measurement of forward scatter at 30", the optical arrangement used in some commercial
nephelometers. Based on the results of such tests, an individual may be dismissed from the program. Ion-selective electrodes and other electrochemical techniques also are used widely. The delta check concept is applied to two successive values regardless of the time interval between them. Apple, Ph.D., and Allan S. See Acute mvocardial infarction
pathophysiological process of, 624f Acute hepatitis, 686-688 Acute intermittent porphyria, 531t532t, 532 Acute myocardial infarction aminotransferasc levels after, 323 cardiac markers for detection of, 618, 618b creatine kinase uses in, 629 definition of, 614 diagnosis of, 618, 618b ~ ~ Acute nephritis syndrome, 649 Acute pancreatitis, 696, 706
Acute porphyrias, 527 Acute renal failure, 644-645, 645f, 6451 Acute rhabdomyolysis, 320 Acute tubular necrosis, 644 Acute tubular proteinuria, 308 Acute-phase proteins, 295 Acute-phase reaction, 286, 296f Acylcamitine, 831f Acylcholesterol acyltransferase, 404 Acylcholine acylhydrolase, 328 Acylglycerols, 407-408, 409f Addison disease. Sackett
DL, Rosenberg WMC, Muir Gray JA, Haynes RB, Richardson WS. CF leads to glandular obstruction or excess secretion of certain substances, including thick mucous secretions in lungs leading to chronic pulmonary disease and blockage of pancreatic enzyme release leading to malabsorption. LeGrys, D.A., M.T.(A.S.C.P.), C.L.S.(N.C.A.) Professor
Division of Clinical Laboratory Science University of North Carolina Chapel Hill, North Carolina Electrolytes and Blood Gases Kristian Linnet, M.D., D.M.Sc. Professor, Section of Forensic Chemistry Department of Forensic Medicine Faculty of Health Sciences University of Copenhagen Copenhagen, Denmark Selection and Analytical Evaluation of
Methods-With Statistical Techniques Yuk Ming Dennis Lo, M.A. (Cantab), D.M. (Oxon), D.Phil. Wilson Disease: An autosomal recessive disorder associated with excessive quantities of copper in the tissue, particularly the liver and central nervous system. The SAMHSA draft cutoff values for drugs in saliva are presented in Table 31-6; they have been
validated by a large study. This is due either to hypoventilation or to increased venoarterial shunting that is secondary to cardiac or pulmonary insufficiency.Low total hemoglobin has been known to result from a decreased number of erythrocytes that contain a normal.concentrationof hemoglobin (normochromicanemia) or a decreased mean cell
concentration of hemoglobin in the erythrocytes (hypochromic anemia). RDS rarely develops in an infant from a mother with a high-positive PG. In cirrhosis, concentrations of all liver-synthesizedplasma proteins decrease, while immunoglobulins increase (related to impaired Kupffer cell function). Increased production of renin results in formation of
angiotensin I1 in the liver, which is a powerful intrarenal vasoconstrictor and also a key stimulus of aldosterone release from zona glomerulosa cells in the adrenal glands. arcinoma Antigen SCCA is a glycoprotein previously referred to as "tumor-associated antigen 4." Subfractions of SCCA have been separated by isoelectric focusing into neutral and
acidic fractions. Bias is a measure of trueness. T h e random bias term is distributed around the mean bias according to an undefined distribution. The second approach is called double diffusion, in which a concentration gradient is established for both antigen and antibody (Figure 10-4). Boyd, M.D. Method Selection, 202 Basic Statistics, 203 Basic
Concepts in Relation to Analytical Methods, 206 Analyticsl Goals, 21 1 Method Comparison, 213 Monitoring Serial Results, 225 Traceability and Measurement Uncertainty, 225 Guidelines, Regulatory Demands, and Accreditation, 228 Software Packages, 228 19. See Fatty acids safety considerations, 38 Acid citrate dextrose, 48 al-Acid glycoprotein,
296t-297t, 298, 542-543 Acid phosphatase definition of, 317, 334 lysosomal, 334 prostatic, 318, 341f, 344 tartrate-resistant, 334-335, 732-733 Acid-base balance bicarbonate's role in, 664 definition of, 655, 663 Henderson-Hasselbalch equation, 664 measurement of, 431 Na'-HC exchange, 667 u, class~ficatlonof, 668 moted.. Units of Radioactivity T h
e becquerel (Bq) is the SI unit of radioactivity and is defined as one decay per second (dps). Lipase: Any enzyme that hydr~lyticall~ cleaves a fatty acid anion from a triglyceride or phospholipid. The activity of most of the commonly measured enzymes is reduced but increases with restoration of good nutrition. Estrogen secretion in men, although
always less than in women, declines with age. However, glass electrodes for CH 87 Hi and Na+ are today the only types with sufficient selectivity over interfering ions to allow practical application in clinical chemistry. phase of a method com~arisonstudv, , . Lower percentages of elevation have been reported in cases of melanoma and carcinoma of
the breast, gastrointestinal tract, lung, and ovary, and in benign conditions, such as cirrhosis, duodenal ulcer, and inflammatory bowel disease. head. In men, the secretion rate and concentration of testosterone are reduced after age 50 years. The Concept of Clearance Most of the clinical laboratory information used to assess kidney function is
derived from or related to measurement of the clearance of some substance or marker by the kidneys. As with population screening programs, newborn screening tests must first be deemed appropriate by examining specific criteria. Clinical Significance Vitamin D nutritional status is determined best by the measurement of 25(OH)D (Box 38-9),
rather than vitamin D because (1) 25(OH)D is the main circulating form of vitamin D, (2) 25(OH)D varies less day-to-day, with exposure to sunlight and with dietary intake because of its longer half-life, and (3) the measurement of 25(OH)D is relatively easy compared BOX 38-10 1 Abnormal Concentrations of 1,25(OH),D with the more technically
complicated methods for vitamin D. The most widely used electrochemical approach involves ion-selective electrodes. Washingcon, DC US Government Printing Oihce, May, 1999. It also predisposes individuals to spontaneous bacterial peritonitis, which is life threatening. Exogenous Markers of GFR Endogenous Markers of GFR Both nonradioisotopic
and radioisotopic labeled markers are used as exogenous markers. Bilirubin is carried to the liver, loosely bound to albumin, in its native, unconjugated form. In vivo or continuous monitoring applications are those in which the sensing device is inserted into the bloodstream. Learning disorders are occasionally observed in treated individuals as well.
The solutes and solvents used in analytical work are reagent grade chemicals, among which water is a solvent of primary importance. This photograph is of an actual system installed in a large hospital laboratory. Figure 11-4 The Tecan Genesis FESOO'rM work cell performs presorting, specimen volume inspection, centrifugation, decapping,
aliquoting, and destination sorting into racks spccific to different analyzers with a throughput of up to 500 primary and secondary tubes per hour. The resulting current flow is also alternating. Chromatogram: A graphical or other presentation of detector response, concentration of analyte in the effluent, or other quantity used as a measure of effluent
concentration versus effluent volume or time. Other membrane filters are designed for ultrafiltration and are available with a variety of pore sizes for selective filtration. List and describe the major functions of the liver. The potential produced at the membrane-sample solution interface is proportional to the logarithm of the ionic activity or
concentration of the ion in question. Beryllium salts are st~onglyacidic when dissolved in water and this is thought to be a major toxic effect on human tissue. Biosafety in microbiological and biomedical laboratories. Dipstick methods detect bilirubin concentrations as low as 0.5 mg/dL. Metallic beryllium, beryllium alloys, and ceramics are used in a
wide range of applications, including (1) dental appliances, (2) golf clubs, (3) nonsparking tools, (4) wheelchairs, ( 5 ) satellite and spacecraft manufacture, ( 6 ) circuit board production, (7) nuclear power and (8) as a neutron modulator. 264 description df, 10'3-106 detection stage of, 105-106 disc, 106-107 endosmosis, 102, 110 heat evolved during,
103 hemoglobin, 513f hemoglobinopathy evaluations, 515, 515f high-performance liquid chromatography vs., 515 history of, 106 immunofixation,312 instrumentation for, 103-105 isoelectric focusing capillary, 109 definition of, 102 pH gradient, 107 power supply for, 104 principles of, 107, 107f lipoprotein separation using, 412 microchip, 102, 109110 power supply for, 103-104 protein, 105, 105t Electrophoresis (Continued) quantification stage of, 105-106 separation stage of, 105 serum protein, 310, 312 slab gel bands in, 111 definition of, 106 problems associated with, 111 staining stage of, 105, 103, 110-111 steps involved in, 105-106 support media for agarose, 104-106 cellulose acetate,
104. Compared with urine, saliva is easy to obtain, with less invasion of privacy and ease of adulteration. AFP-L3 is almost exclusively produced by malignant hepatocytes. Concentrations of hCG correlate with the tumor volume and disease prognosis. Laboratory diagnosis of NASH and NAFLD is not currently possible. 187 11. Proteomics: The
identification and quantification of proteins and their posttranslational modifications in a given system or systems. Neuroblastoma: A sarcoma consisting of malignant neuroblasts, usually Nutriture: The status of the body in arising in the autonomic nervous relation to nutrition, generally or in system (sympathicoblastoma) or in regard to a specific
nutrient, such as a trace element. PsO:The PO2 for a given blood sample at which the hemoglobin of the blood is half saturated with 02; Pso reflects the affinity of hemoglobin for 0 2 . The edema and effusions are readily observable by ultrasonographic examination. These represent various nuclear species of the same element. Consequently,
spectrophotometric methods are used primarily in some smaller instluments used in physician offices or clinics. The combined use of serum markers along with transvaginal ultrasonography generally increases the sensitivity in ovarian cancer screening programs but compromises specificity. Green tea has been reported to cause microcytic anemia.
Gray dust arising from the sandblasting of the chamber by fragments of glass indicates tube breakage and possible contamination, necessitating cleaning of the chamber. laboratories have an exposure control plan. Most U.S. laboratorians consider the LoD to be equivalent to the LOB. Urine CG test.; usually suffice to diagnose normal pregnancy when
it has progressed beyond the first week after the first missed period. The most prominent features are thromb~c~topenia and disseminated intravascular coagulation (DIC). Nauck M, Warnick GR, Riiai N.Methods for measurrment of LDL-cholesterol: a critical assessment of direct measurement by homogeneous assays versus calcularion. Amola ER.
Second, repeated measurements of a sample with a true concentration exactly equal to the limit of statistical significance for blank measurements will yield a distribution with 50% of values below and 50% exceeding the limit because of random measurement error (Figure 13-8, A). This epitope has been proposed as a specific marker of cell
proliferation and is detectable in serum using a specific radioimmunoassay. A photocell detector in the scanner receives the reflected light 174 ART II Analytical Techniques and Instrumentation HEITHRN LOUISE C RF-11847S F 79 80:07/02/12 614096 08/17/91 CL 111 1O:OO PH 1 I € LOH IBO CK I S 0 HEITMRN LOUISE C RF-119475 F 78 B 0 ~ 0
7 / 0 2 / 1 2 514096 08/17/91 CL ill l O l 0 0 PH El5 LOH I S 0 CK I S 0 HEITURN LOUISE C RF-118475 F 78 BDiO710P/12 CL 614086 08117191 111 l o t 0 0 PI( iil LOH 180 CK I S 0 HEITHRN LOUISE C RF-118476 F 79 9Dr07lO2112 CL 614086 OW17181 111 1D:Oo PH 111 LDH I 8 0 CK I S 0 results within minutes of the drawing of a specimen. the
remaining volume that coats the inner wall of a pipette causes notable error. In bioluminescence, an enzyme or a photoprotein increases the efficiency of the luminescence reaction. 684 T V Pathophysiology eleased from iseased Liver Tissue Because hepatic function is oftennormal in many patients with liver disease, the plasma activities of numerous
cytosolic,mitochondrial, and membrane-associated enzymes are measured as they are increased in many forms of liver disease. Thus vapor pressure osmometers are impractical for identifying osmolal gaps in acid-base disturbances (see Chapter 35). Although the fetal lung fluid contributes a small volume, fetal breathing of this fluid is the mechanism
of surfactant transport from the fetal lungs into the amniotic fluid. The porphyrin precursors ALA and PBG are water soluble and are excreted almost exclusively in urine. + ~ o t eAdditional : discussions on the topics of (1) Chemicals, Reference Materials, and Related Substances, (2) General Laboratory Supplies, (3) Calibration of Volumetric
Pipettes, (4) Centrifugation, (5) Procedures for Concentrating Solutions, (6) Separatory Funnels and Extraction Procedures, (7) Laboratory Mixers and Homogenizers, and (8) Filtration are found in the Appendix of this chapter located in the Evolve site that accompanies this book at Tietz/Fundamentals and in Bermes EW, Kahn SE, Young DS. The
speed of a centrifuge should be checked at least once every 3 months. Glomerulonephritis: Nephritis accompanied by inflammation of the capillary loops of the glomeruli of the kidney. The placenta is an effective barrier to the movement of large proteins and hydrophobic compounds bound to plasma proteins. The principles of each of these
approaches (which are discussed in detail in Chapters 4 and 5) are the same whether 434 PART IV Analytes the instrumentation is dedicated or integrated into a multichannel system. A small, rapidly rotating fluorescein-antigen conjugate has a low degree of polarization; however, binding to a large antibody molecule slows the rate of rotation and
increases the degree of polarization. Stacey Klutts, M.D., Ph.D. Resident Physician Washington University School of Medicine St. LOU;, Missouri Electrolytes and Blood Gases; Physiology and Disorders of Water, Electrolyte, and Acid-Base Metabolism George J. The major lipids of interest are the phospholipids, whose type and concentrations reflect
fetal lung maturity (discussed further later). The summary should also include an assessment of the quality of each study, using an explicit scoring system. The system is used by the DOT for shipping hazardous materials; however, when the hazardous material reaches its destination and is removed from the shipping container, this identification is
lost. A minimum group size of six has been recommended. Champaign, 111: AOCS Press, 1995. The capacity of the buffer decreases as the ratio deviates from 1. Chan, Ph.D., D.A.B.C.C., F.A.C.B. Professor of Pathology, Oncology, Radiology and Urology Director of Clinical Chemistry Division Department of Pathology, Director, Center for Biomarlcer
Discovery Johns Hopkins Medical Institutions Baltimore, Maryland Tumor Markers Rossa W.K. Chiu, M.B.B.S., Ph.D., F.H.K.A.M. (Pathology), F.R.C.P.A. Associate Professor Department of Chemical Pathology The Chinese University of Hong Kong, Honorary Senior Medical Officer Department of Chemical Pathology Prince of Wales Hospital Hong
Kong SAR, China Nucleic Acids Allan Deacon, B.S.C., Ph.D., F.R.C.Path. Ab, Antibody; Ag, antigen; L, label, k,, fanvard rate constant; Ic,,reverse rate constant. Although tokinin. The clearance of the nonradioactive x-ray contrast agent iohexol has been proposed as a simpler alternative to inulin clearance. T h e intercept may typically represent some
average matrix-induced difference, and the proportional difference may be due to a discrepancy with regard to calibration of the methods. In all cases, however, it is usually best studies that the clinical question be specific and focused on defined Methodology of data extraction and data extraction clinical scenarios and clinical settings. Methods for
tHcy were first introduced in the mid-1980s, which resolved the problems related to the presence of multiple unstable Hcy species in plasma by converting all Hcy species into the reduced form. Butr, 111, B.A. Laboratory Supervisor Metals Laboratory Mayo Clinic Rochester, Minnesota Toxic Metals Daniel W. They may be a good choice for
laboratories ( I ) with daily workloads of 500 to 2500 specimens, (2) with space limitations, or (3) that desire an upgrade path and ease of use with different analyzers from different vendors. With more prolonged fasting, the concentrations of cholesterol and triglycerides decrease. Clinical Applications CA 125 is most useful as a marker for ovarian
cancer. Grenache and Geralyn Lambert-Messerlian -- Newborn screening and inborn errors of metabolism / Marzia Pasquali and Nicola Longo -- Pharmacogenetics / Gwendolyn A. Chemicals that meet specifications of the American Chemical Society (ACS) are described as reagent or analytical reagent grade. Linearity may be considered in relation to
actual or relative analyte concentrations. Phosphorescence: Luminescence produced by certain substances after they absorb radiant or other types of energy; distinguished from fluorescence in that it continues even after the radiation causing it has ceased. Optical pH sensors require immobilization of appropriate pH indicators within thin layers of
hydrophilic polymers (e.g., hydrogels) because equilibrium access of protons to the indicator is essential. antieens u tumor cell surface or (2) secreted by the tumor cells. This configuration prevents damage or plugging of the specimen probe while allowing the level sensor (used to reduce carryover and detect short sample) to remain active. In
practice such a program is tailored to meet the needs of the individual and the organization. Particle Size The Rayleigh scattering equation (11) applies to the scattering of light from small particles with much smaller dimensions than the wavelength of incident light (e.g., particle size less than h/10). T o ensure a valid result, the average sweat rate
should exceed 1 g/mz/ minute. CG, Human chorionic AB, manoclanal antibody to CG; Alk Phos, alkaline phasphatase. However, its utility for this purpose is somewhat limited, as the plasma albumin concentration is also decreased in (1) severe acute liver disease, as well as in (2) inflammatory disorders and (3) malnutrition, and with (4) nephrotic
syndrome. Specimens for lectrolyte Determinations Serum 07 plasma are the usual specimens analyzed for Naf, Ki, Clf, and HCO;. Simultaneous diffusion of the antigen from the separated sample and antibody from the trough results in the formation of precipitin arcs with shapes and positions characteristic of the individual separated proteins in the
specimen. However, significant liver disease does not occur, and liver biopsy results are normal. Two approaches have been used to sense electrolyte ions optically in physiological samples. erol. An additional hazard exists when specimens must he inserted into certain positions in the loading zone defined by a load list. ell-Free Nucleic Acids
Circulating DNA and RNA has been recognized since the 1970s, but it was not until the late 1980s that the neoplastic characteristics of the DNA were recognized. Frequency Distribution A graphical device for displaying a large set of data is the frequency distribution, also called a histogram. Mutational analysis of the FECH gene may be required for
genetic counseling of some fa mi lie^.^ The analytical methods used to diagnosis and monitor porphyria are described here briefly. Mild exercise produces a slight decrease in the concentrations of serum cholesterol and triglyceride that may persist for several days. Disposal of flammable solvents in storm sewers or sanitary sewers is generally not
allowed. In case of a noninteger value, interpolation is carried out between neighbor values. Organic anions, such as acetoacetate and Phydroxybutyrate, also consume H+ as they are eliminated in part in their nondissociated acid form. Polyacrylarnide and agarose are commun matrices used to separate DNA and RNA under an electric field.
Education of a. Most cancer patients produce both free [3-subunitsand intact molecules. After the skin is cleaned, the needle should be guided gently into the patient's vein (Figure 3-3); once the needle is in place, the tube should be pressed forward into the holder to puncture the stopper and rclcasc the vacuum. The explicit methodology of
systematic reviews suggests that persons skilled in the art of systematic reviewing should be able to reproduce the data of a systematic review, just as researchers in chemistry or biochemistry expect to be able to reproduce published primary studies in their fields. Although T4 secretion is reduced, its concentration is not changed because its
degradation is also reduced. Examples of screening tests include Wescor Sweat-Chek and Nanoduct for conductivity, C F Indicator System chloride patch (PolyChrome Medical Inc, Brooklyn, MN), and tests for osmolality. This exam~leillustrates the ahilitv of CRIE to evaluate changes in specific protein structure. Selection and Analytical Evaluation of
Methods-With Statistical Techniques PTEB 1 3 203 When a new clinical analyzer is included in the overall evaluation process, various instrumental parameters also require evaluation, including pipetting precision, specimen-tospecimen carryover and reagent-to-reagent carryover, detector imprecision, time to first reportable result, onboard reagent
stability, overall throughput, mean time between instrument failures, and mean time to repair. These criteria evaluate the characteristics of the disease, the test used to screen for it, and the newborn screening program. Because the half-life of an erythrocyte is longer than that of blood lead, monitoring of lead workers requires both whole-blood lead
and ZPP testing. Moyer, Ph.D. Professor of Laboratory Medicine Mayo College of Medicine, Vice Chair, Extramural Practice Department of Laboratory Medicine and Pathology, Senior Vice President Mayo Collaborative Services, Inc. Although the fetal and maternal blood compartments are generally considered to be separate during normal gestation,
small nuinhers of fetal erythrocytes are continually gaining access to the maternal circulation. Strive to prevent accidental injuries. 608 Calcitonin characteristics of, 349, 452t, 711, 726-727 during pregnancy, 806 Calcium absorption of, 728 analytical goals for, 212t biochemistry of, 712 chronic kidney disease-related disturbances of, 648 deficiency
of, 729 distribution of, 712t estrogen effects on, 787 free, 716-717 hypercalcemia, 71 1, 714-715 hypocalcemia, 711, 713-714 measurement of, 715-717 metabolism of, 728 parathyroid hormone effects on, 722, 728 physiology of, 712 renal filtering of, 728 serum levels of, 713f total adjusted or corrected, 715-716 preanalytical errors in measurement of,
7 17 reference intervals, 717 spectrophotometric methods for, 71 . Apoenzyme: A protein moiety of an enzyme that requires a coenzyme or cofactor for catalysis. Povidone-iodine should be avoided as a cleaning agent because it may interfere with several chemistry procedures. Economic evaluations can help in making these decisions. Most if not all
of the content of STARD applies to studies of tests used for prognosis, monitoring, or screening. , , 85 VoltammetrvIAm~eromettv. Clinicians should seriously consider amniocentesis for patients with spontaneously ruptured membranes. The activity decreases rapidly after puberty, especially in girls. Gamma radiation is high-energy electromagnetic
radiation that resembles x-rays. Tourniquets are typically made from precut soft rubber strips or from Velcro type of bands. el n t on of an0 rat onalc lor UIC Ln Is, c~.toffs,an0 ur cateaor " es of tne res.rlts of the index tests and the reference standard. Clinical Applications Amplification of HER-2lneu is found in breast, ovarian, and gastrointestinal
tumors. PTEW 1 5 This approach has been used to characterize the performance of tests in settings in which the condition of interest is uncommon as in maternal serum screening tests for detecting Down syndrome in the fetus. Other disorders include carnitine transporter defect, and short chain acyl-CoA dehydrogenase deficiency (see Table 44-1).
Reference Measurement Procedure: Thoroughly investigated measurement procedure shown to yield values *The authors gratefully acknowledge the original contributions by David D. The default values a = = 5% are used. The gel then is stained for identification of the proteins. This is best done on the original urine specimen (ideally stored frozen)
because by the time a new specimen is obtained, PBG may have returned to normal. is 0.0306 mmol x L-' x mm Hg-'. case), 6 is the diffusion layer thickness (in cm), and C is the concentsation of the analyte species in mol/cmi. Measurement of Osmolality In chemistry, colligative properties are factors that determine how the properties of a bulk liquid
solution change depending Instruments used to measure osmolality include the freezing point depression osmometer and the vapor pressure osmometer. A n increase in CA 15-3 concentrations (>25%) during follow-up suggests a recurrence, especially in visceral or bony tissue. T h e remaining 2% are due to defects in biosynthesis or recycling of
tetrahydrobiopterin (BH4), the cofactor for phenylalanine hydroxylase. and voltarnmetric ele~troanal~tical Galvanic Electrochemical Cell: A type of electrochemical cell that operates spontaneously and produces a potential difference (electromotive force) by the conversion of chemical into electrical energy. A typical hematofluorometer uses a quartz
tungsten lamp, a narrow bandpass excitation filter (420nm), front surface optics, a narrow bandpass filter (594 nm), and a PMT. Appropriate choice of sample probe material, geometry, and surface conditions minimizes imprecision and inaccuracy. The pipette is first allowed to drain, and then the remaining liquid is blown out. Is divided by IR. In the
third approach, the sorter is integral to the conveyor system and specimens are sorted as they are transported (Figure 11-8). Most populations of interest in clinical chemistry are infinite in size, and so are impossible to study in their entirety. There is evidence that chronic NCV infection actually develops in 50% of those with acute infection, and that
antibody titers decline and may become negative in those who clear infection. B72.3 is the conjugate, whereas cc49 is the capture antibody. It is also elevated in women in the follicular phase of the menstrual cycle and in benign conditions, such as cirrhosis, hepatitis, endometriosis, pericarditis, and early pregnancy. Circadian Variation Circadian
variation refers to the pattern of production, excretion, and concentration of analytes each 24 hours.li Many constituents of body fluids exhibit cyclical variations throughout the day. Treatment of chronic HCV typically uses a combination of pegylated interferon plus ribavirin. More complex pads are composed of several layers, the uppermost of which
is a semipermeable membrane that prevents red cells from entering the matrix. Ascertainment of what is necessary clinically from a laboratory test is the first step in selecting a candidate method (see Figure 13-1). These filters minimize the exchange of aerosol droplets between the tips and the pipette. T h e scope will be affected by the support staff
(if any) and financial support available to the guideline group. This is a consequence of the longer terminal elimination phase for morphine compared with that for codeine. The life-threatening, acute neurovisceral attacks that occur in AIP, VP, and HCP are clinically identical.'' Acute attacks are commoner in women, usually first occur between the
ages of 15 and 40 years, and are very rare before puberty. The neurogenic (vagal) phase is initiated by the sight, smell, and taste of food. See Magnesium movement, in electrical field, 103f phosphate. Where Q = the amount of charge passing through the cell (unit: C = coulomb = ampere. In EPP, testing the unaffected parent for the presence of the
IVS3-48C low expression FECH allele is helpful for assessing the risk that a future child will have clinically overt disease. The vagus also stimulates gastric chief and parietal cells to secrete pepsinogen and HCI. A similar problem occurs if the tested group had merely a n increased access to the therapy. These include (1) euphoria, (2) dysphoria, (3)
ataxia, (4) nystagmus, (5) agitation, (6) anxiety, (7) paranoia, (8) amnesia, (9) seizures, (10) muscle rigidity, (11) hostility, (12) delirium, (13) delusions of grandeur, and (14) hallucinations. Bergamaschi G. A needle is typically 1.5 inches (3.7 cm) long, but 1-inch (2.5-cnl) needles, usually attached to a winged or butterfly collection set, are also used.
Paegel BM, Blaze, RG, Mathies RA. Because of random matrix-related interferences and analytical error, the individually measured pairs of values ( x l , x2,) will be scattered around the line expressing the relationship between X1'T,,ti and XZ;,,,. specimens begin the technical handling processes. Moyer -- Diabetes/ David B. Fecal C1- determination
may be useful for the diagnosis of congenital hypochloremic alkalosis.. HER-2/neu serum concentrations are not only used for prognosis, but may be used to guide treatment. Unequivocal positive identification of each specimen is achieved in analyzers with bar code readers in less than 2 seconds. The most frequently used tests involve the
measurement of plasma concentrations of endogenously produced compounds, such as bilirubin and bile acids, and determination of the rate of clearance of exogenous compounds, such as aminopyrine, lidocaine, and 67 T V Pathophysiology Dubin-Johnson syndrome). See Cushing syndrome function tests of, 763-764 Corticosteroids (Continued)
stimulation tests for, 763-764 suppression tests, 764 systemic effects of, 753f Corticosterone, 75 If Corticotropin, 60, 452t Corticotropin-releasing hormone characteristics of, 452t, 735-736, 754 stimulation test for, 757, 760, 764 Cortisol aginprelated changes in, 58 alcohol effects on, 56 blood levels of, 756 characteristics of, 453t Cushing syndrome
diagnosis, 759t definition of, 749 glucose metabolism affected by, 379 half-life of, 756 measurements of in adrenal insufficiency, 757 analytical methods for, 756 metabolism of, 754 in obese patients, 59 reference materials for, 25t saliva measurements of, 756 secretion of, 754-755 standard reference materials for, 25t urinary free, 763 Cortisone, 751f
Cost-benefit analysis, 12 Cost-effectiveness analysis, 12 Cost-minimization, 11 Cost-utility analysis, 12 Cosyntropin test, 763 Cotinine, 25t Coulometric-amperometric titration, 436 Coulometry, 84, 95 Coulter principle, 95, 186 Counter immunoelectrophoresis, 159, 160f Countercurrent multiplication, 635, 635f Counterion, 114 Counterregulatory
hormones, 378-379 Courier service, for specimen delivery, 174 Coxsackie B, 504 C-peptide, 377,400 Crackers, 247 C-reactive protein analysis of, 428 in atherogenesis, 428 biochemistry of, 427-428 cardiac marker uses of, 620 characteristics of, 301 in cord blood, 301 discovery of, 427 properties of, 296t-297t reference values for, 428 Creatinase, 364365 Creatine kinase in acute rhabdomyolysis, 320 analytical goals for, 212t assays for, 623-624 biochemistry of, 318-319 cardiac biomarker uses of, 620, 623624 chemical structure of, 318f CK-2, 623-624, 627 clinical significance of, 319-320 definition of, 317 description of, 53 distribution of, 319t electrophoresis of, 320, 321f infarct size determined
using, 629 isoforms, 319, 620, 623-624 macro-CK, 319 measurement of, 320 muscle concentrations of, 319t racial differences, 59 reference intervals, 624 reference materials for, 25t serum activity of, 320 Creatine kinase-MB, 320, 620, 625 Creatininase, 364 Creatinine analytical methods for, 363-366 biochemistry of, 363 chemical structure of, 363f
clinical significance of, 363 definition of, 363 dry chemistry system for measuring, 365 enzymatic measurement of, 364, 365f glomerular filtration rate and, 366, 638-639 isotope-dilution mass spectrometry measurements of, 365-366 Jaffe reaction, 363-364 reference intervals for, 366 serum concentration of, 57 standard reference materials for, 25t
urinary excretion of, 366 values for, 22t Creatinine clearance, 638-639 Creatinine deaminase, 365 o-Cresolphthalein complexone, 715 Crigler-Najjar syndrome, 522 Crohn disease, 696, 705 Crossed immunoelectrophoresis, 159160, 160f Cryoglobulinemia, 307 Cryptands, 434 Crystal scintillation detector, 31 Cushing syndrome alcohol abuse vs., 760
causes of, 758, 758t clinical manifestations of, 758, 758t conditions that mimic, 760 definition of, 749 dexamethasone suppression test for, 759t 920 INDEX Cushing syndrome (Continued) differential diagnosis, 759t, 759-760 obesity vs., 760 screening tests for, 758-759, 759t Cutaneous porphyrias, 527, 533 Cuvets chemical reaction phase affected by,
177 in fluorometers, 75 materials used for, 79 in spectrofluorometers, 75 in spectrophotometers, 70 Cyanide, 564-565 Cycle sequencing, 279 Cyclobenzaprine, 572f, 573 Cyclooxygenase, 41 1 Cyclosporine, 557t, 557-558, 558f CYP2C9,548 CYP2C19,547-548 Cystatin C, 639, 641t Cvsteine. The kinetics of immune complex formation measured either
by nephelometry or turbidimetry are sufficiently differ. The Golgi apparatus is involved with secretion of various substances, including bile acids and albumin. It contains 24% carbohydrate and is expressed by epithelial ovarian tumors and other pathological and normal tissues of miillerian duct origin. Phlebotomist: One who practices phlebotomy; the
individual withdrawing a specimen of blood. This approach now is used commonly for assays of electrolytes and some other common analytes. From combinations of ectodenn, mesoderm, and endoderm, organs begin to form, a process called organogenesis. Burris CA, Ashwood ER, Drum DE, eds. Single-Use Quantitative Cartridge and Strip Tests with
a Monitoring Device The availability of small, compact detectors is a result of advances in modern electronics and miniaturization. When filled with opaque fluids, such as blood, the top of the meniscus must be read. Ciin Chem 2002;48: 236-54. Partial Pressure: The substance (mole) fraction of gas times the total pressure (i.e., the partial pressure of
oxygen, POi, is the fraction of oxygen gas times the barometric pressure). Its principal actions are stimulation of gallbladder contraction; secretion of enzymes, bicarbonate, insulin, and glucagon from the pancreas; and stimulation of intestinal motility and stomach contraction. The chemistry of these steroids is described in Chapter 42. Since there are
many causes of ascites, the feature that most distinguishes portal hypertension is an increase in the difference between plasma and ascitic fluid albumin concentrations (sometimes called the serum-ascites albumin gradient, or SAAG). After menopause, the activity of ALP increases in women until it is higher than in men. The remainder of the reaction
mixture migrates to the end of the track and reacts with a Quinaldine red pH indicator in an "end-of-assayn window to signal that the flow in the device has functioned correctly. Digestive Process: A three-phase process-neurogenic, gastric, and intestinal. In the laboratory, a 3 to 6 mm "spot" is punched from the center of the dried sample area and
used for analysis. 1n1p~11.1111 1 . Prolonged moderate ingestion of alcohol may increase the HDL cholesterol concentration, which is associated with reduced plasma concentration of cholesterol ester transfer protein (CETP). Cancer Lett 2005;16:1-22. Phenylketonuria (PKU): Accumulation of phenylalanine in blood most often caused by the
absence of phenylalanine hydroxylase activity leading to production of phenylketones that are excreted in urine. Those that use filters for this purpose are referred to as filter photometers; those that use prisms or gratings are called spectrophotometers. Wavelength: A characteristic of electromagnetic radiation; the distance between two wave crests.
In addition, progesterone measurements are helpful either individually or in combination with CG, In ectopic pregnancy cases, CG concentrations range up to 200,000 IU/L, with a geometric mean of about 1000 1U/L. Changes in N-ras appear to be the critical step in changes may fill the gap left by the traditional serum biocarcinogenesis. Hormones
ace secreted in bursts, and this, together with the cyclical variation to which most hormones are subject, may make it very difficult to interpret their serum concentration properly (Chapters 35 and 38-42). Circulation 2002;106: 3143-421. as iardiovrotective agents. Young, M.B., Ch.B., Ph.D. Professor of Pathology and Laboratory Medicine, Vice-Chair
for Laboratory Medicine University of Pennsylvania Philadelphia, Pennsylvania lntroduction to Principles of Laboratory Analyses and Safety; Specimen Collection and Other Preanalytical Variables Ronald J. Current laboratory administrators will find invaluable direction in improving the quality of the laboratory through evidencebased practices as well
as in providing essential feedback to physicians and in meeting stringent accreditation standards. Clinical and Laboratory Standards InstituteiNCCL.5 Procedures for the collection of diagnostic blood specimens by venipuncture: CLSII NCCLS Approved Standard H3-A5. Uptake of 0 2 by the blood in the lungs is governed primarily by the PO: of
alveolar air and by the ability of 0, to diffuse freely across the alveolar membrane into the blood. For example, homocysteine has been measured with (1) the addition of reducing agents to a serum sample to generate free homocysteine, (2) precipitation of proteins in the sample (with trichloroacetic acid), and (3) separation of the serum components
on a reversed phase octadecylsilane HPLC column. Unfortunately, there is significant overlap in concentrations of markers in those with varying stages of fibrosis. In ovarian carcinoma, CA 125 is elevated in 50% of patients with stage I disease, 90% with stage 11, and more than 90% with stages I11 and IV. Accompanying calibrator materials
provided in their own bar coded tubes at the time of manufacture ensure that calibration functions are integrated properly into the analysis. N Engl J Med 1992;327:588-93. However, some additional points must be considered. Philadelphia WB Saundeis, 2003:587-664. Poorly differentiated tumors, that do not concentrate iodide, may display a
blunted response to TSH stimulation. At intermediate concentrations, the CV may be relatively constant and perhaps decline somewhat at increasing concentrations. After its birth, an infant secretes TSH, which causes a further increase in the serum T4concentration. The OC 125 clone was selected for its reactivity with the OVCA 433 cell line and for
its lack of reactivity with a B-lymphocyte line from the same patient. The major organs of the GI tract include the (1) stomach, (2) small and large intestines, (3) pancreas, and (4) gallbladder, all of which are involved in the digestive processes that commence with the ingestion of food and water and culminate in the excretion of feces. Lactose
Intolerance: A condition caused by deficiency of lactase and leading to malabsorption of lactose and causing symptoms of flatulence, abdominal discomfort, bloating, or diarrhea after drinking milk or foods containing lactose. In this chapter, the fundamental electrochemical principles of (1)potentiometry, (2) voltammetry/arnperometry, (3)
conductornetry, and (4) coulometry will be summarized and clinical Electrochemistry and Chemical Sensors applications presented. The emission of a negative P-particle leaves the nucleus with one additional positive charge, a neutron is converted to a proton, and the nucleus assumes the next higher atomic number. In ASV, a carbon working
electrode is used (sometimes further coated with a Hg film), and the E,,I is first fixed at a very negative E,, voltage so that all metal ions in the solution will be reduced to elemental metals (Mo) within the mercury film and/or on the surface of the carbon. CDC's Advisory Committee on Immunization Practices (ACIP) recommends that medical
technologists, phlebotomists, and pathologists be vaccinated with hepatitis B vaccine. for his review of the Clinical Laboratory Informatics chapter. Zone 1 is the area immediately adjacent to the portal tract and is enriched with lysosomes and mitochondria. Bacterial examination of the first 10 mL of urine voided is most appropriate to detect
urethritis, whereas the midstream specimen is best for investigating bladder disorders. Serum potassium may increase with transfusion of stored blood. National lnstiturc for Occupational Safety and Health. For accurate work, only Class A glassware should be used. Evidence-based Laboratory Medicine: he application of principles and techniques of
evidence-based medicine to laboratory medicine; the conscientious, judicious, and explicit use of best evidence in the use of laboratory medicine investigations for assisting in decision making about the care of individual patients. IgM anti-HBc is usually positive for 3 to 6 months after acute infection, but is occasionally present with chronic HBV
infection as well. This provides traceability to the person who performed the test, and links the results to the correct patient. Point of care testing. Chromatim Nuclear DNA and its associated structural proteins; chromatin is arranged and organized in a hierarchical fashion where the degree of its condensation increases with higher levels of structural
organization. The most important is genotype; genotypes 2, 3, and 4 have response rates approximately twice those of other genotypes (SVR 70% to 80% versus 45%) and those infected by genotypes 2 and 3 require only 6 months of treatment versus 12 months for other genotypes. Diet Food ingestion Diet has considerable influence on the
composition of plasma. The STARD statement for reporting studies of diagnostic accuiacy: explanation and elaboration. Pregnancy Many changes in the concentrations of analytes occur during pregnancy and proper interpretation of test results is dependent on knowledge of the duration of pregnancy (see Chapter 43). Table 4-2 shows the
approximate relationships between wavelengths and color characteristics for the UV, visible, and short IR portions of the spectrum. The mass in grams may be reported as if it were the volume in milliliters. The intestinal phase begins when the partly digested food enters the duodenum from the stomach. Hepatorenal syndrome (HRS) refers to
decreased renal function secondary to hepatic disease. Amino acids are released from skeletal muscle and the plasma concentration of the branched-chain amino acids may increase by as much as 100% with 1 day of fasring. PT is the most important prognostic marker in acute liver disease, as discussed earlier, and is usually the first function test to
become abnormal as chronic hepatitis evolves into cirrhosis. Describe examples of devices: in vitro devices: Single-use qualitative strip or cattridge andlor strip devices (e.g., dipsticks, complex strips, and immunostrips) * Single-use quantitative cartridge or strip tests with a monitoring device (e.g., glucose measurement and other applications) in vivo,
ex vivo, or minimally invasive devices 4. Portal hypertension occurs when there is obstruction to portal flow anywhere along irs course. Dmgs are believed to be deposited in meconium via fetal bile excretion and from swallowed amniotic fluid, which contains drug and drug metabolites eliminated in the fetal urine. In those analyzers that do not link
specimen identity and sample aspiration automatically, the sequence of results produced must be linked manually with the sequence of entry of specimens. Analytical Weights Analytical weights are used to counterbalance the weight of objects weighed o n two-pan balances and to verify the performance o i both single- and two-pan balances. Reid MC,
Lachs MS, Feinstein AR. Clin Chem 1981;21:1575-9. Potassium filtered through the glomeruli is almost completely reabsorbed in the proximal tubules and is then secreted in the distal tubules in exchange for Nai under the influence of aldosterone. Acetaminophen and the U S . For example, plasma fibrinogen increases approximately 65%, from 275
to 450 mg/dL. Access to the many front-panel functions of each analyzer is provided by the interface between the analyzer and the central control module. Relationship Between Transmittance and Absorbance When an incident light beam with intensity I. Also included on the Evolve website are weblinks and content updates for both instructors and
students. (Final rinsing, however, should be done with the water grade suitable for the intended glassware use). Colloid: An amorphous material found in the follicles of the thyroid gland. 23 Estimates of variability of diagnostic accuracy between subgroups of participants, readers, or centers, if done. Almost all are transmitted as autosomal recessive
traits and are caused by lack of a specific enzyme in the metabolic pathway of an amino acid. In: Gradwohl's clinical laborato~ymethods and diagnosis. In practice, however, CRIE is more sensitive than IF in terms of detection limit and also demonstrates improved resolution. We believe that automating these additional functions is crucial to the
future prosperity of the clinical laboratory.',' This chapter discusses the principles that apply to automation of the individual steps of the analytical process-both in individual analyzers and in the integration of automation throughout the clinical laboratory. Carry-Over Carryover is defined as the transport of a quantity of analyte or reagent from one
specimen reaction into a subsequent one. I ,. Pathological decreases and increases of amniotic fluid volume are encountered frequently in clinical practice. In fact, all electrolyte reference intervals are based on this assumption and actually reflect concentrations in total plasma volume and not in the water volume. Electrochemiluminescence
Electrochemiluminescence differs from chemiluminescence in that the reactive species that produce the chemiluminescent T II 80 Analytical Techniques and Instrumentation reaction are electrochemically generated from stable precursors at the surface of an electrode.' A ruthenium (RuL), tris(bipyridy1) chelate is the most commonly used
electrochemiluminescence label and electrochemiluminescence is generated at an electrode via an oxidation-reduction type of reaction with tripropylamine. Considerable homology with GIP, vasoactive intestinal peptide, and glucagon. SCCA is elevated in a variety of SCCs, including those tract. 804 PART V Pathophysiology estrone. Control
Procedure (QC Procedure): The protocol and materials necessary for an analyst to assess whether a method is working properly and patient test results can be reported. Because of all these limitations, it is recommended that plasma creatinine measurement alone not be used to assess kidney function. Infants Special lifetime dietary restrictions that
remove the specific carbohydrate affected (e.g., galactose and lactose in galactosemia, fructose in hereditary fmctose intolerance) from the diet must be followed for infants who are lacking the enzymes that allow the body to effectively use that particular sugar. The disorder produces red blood cells that assume an abnonnal morphology ("sickle"
cells) when oxygen saturation is low. Thw important clinical information was lost with costly duplicate testing being required. This mode is preferred for assays in which the reaction rate is first order in regard to the initial substrate concentration. I t is present at higher concentrations in hepatocellular carcinoma (HCC) and is discussed in more detail
below and in Chapter 43. This decreased clearance is caused more by a decrease in urinary creatinine excretion as a result of decreased lean body mass than by altered renal function. Cancer: A maliguant tumor of potentially unlimited growth that expands locally by invasion and systemically by metastasis; involves a relatively autonomous growth of
tissue. Second, it provides "essentially" corrected excitation spectra by compensating for wavelength-dependent energy fluctuations. =5] Operator Interface The operator or user interface for a POCT device should (1) require minimal operator interaction, (2) guide the user through the operation, and (3) tolerate minor operator errors. In the second
group, the rate of adduct formation does not become significant until 80 The "window" between to 100 s after mixing (e.g., 20 and 80 s therefore was a period in which the rate signal being observed could be attributed predominantly to the creatinine-picrate reaction. rotein Disorders g Therapeutic life-style changes (Box 23-2) are the cornerstones of
therapy for lipid disorders. If the light path is not perpendicular to the cuvet, inaccuracy and imprecision may occur, particularly in kinetic analyses. The volume of total solids (primarily protein and lipid) in a n aliquot of plasma is approximately 7%. Assay specificity for the P-subunit of hCG is also a factor because low levels of cross-reactivity with LH
or FSH can cause false-positive results, and inappropriate additional testing or treatment. The potential effect of small bubbles on blood gas results was clearly demonstrated in one smdy in which a 100-pL bubble of room air was added to 10 2-mL blood samples with PO, values between 25 and 40 mmHg. In these samples, PO2 446 PART IV increased
an average of Analytes 4 mm Hg in only 2 minutes, whereas PC02decreased 4 mm Hg." Arterialized capillary blood is sometimes an acceptable alternative to arterial blood (1) when blood losses need to be minimized, (2) when an arterial cannula is not available, or (3) to avoid repeated arterial puncture. Malabsorption: An abnormality of the small
intestine causing a disorder of the absorptive process. Burtis, Ph.D. Health Services Division Oak Ridge National Laboratory Oak Ridge, Tennessee; Clinical Professor of Pathology University of Utah School of Medicine Salt Lake City, Utah Chromatopphy; Reference Information for the Clinical Laboratory vii viii John A. Agglutination methods require
(1) stable and uniform particulates, (2) pure antigen, and (3) specific antibody. Antibody to the hepatitis B core antigen (anti-HBc) is the most commonly detected antibody against HBV. The body fluids of the newborn infant reflect the (1) , . This ability (1) enhances versatility and safety, (2) improves precision and productivity, and (3) reduces errors
due to human mismatch of specimen identity. These may be dietary rather than racial factors because the concentration of plasma lipids has been shown to be different for the same racial group in different parts of the world. In adults, fecal excretion of nitrogen and fat is used to assess the severity of malabsorption and the measurement of fecal
porphyrins is occasionally required to characterize the type of porphyria. Galactosemia Screening Galactosemia is a disorder of carbohydrate metabolism resulting in accumulation of galactose. Thus the sample matrix is a potential source of unwanted background fluorescence and must be examined when new Optical Techniques 79 methods are
developed. critical user requirements, such as (1) bidirectionality, (2) device connection commonality, (3) commercial software intraoperability, (4) security, and (5) QC and/or regulatory compliance. Observed concentration Figure 13-9 Recorded distributions af 100 blank and 100 sample values for the hypothetical hormone example. See IgA
nephropathy biochemistry and function of, 304305 . T h e greatly elevated concentration of phenylalanine impairs brain development and function, affecting other organs minimally. Collectively, they influence lowing ingestion of a mixed meal. Dietary fats are emulsified in the duodenum by the action of bile. 12. T h e acronym PCP is derived from the
chemical name for PCP, 1-(I-phenylcyclohexy1)-piperidhe or from its designation during the 1960s as the "peace pill." PCP is used recreationally for its mind-altering or "out of body" experience. Hydroxymethylbilane Synthase (EC 2.5.1.61),HMBS HMBS (also known as PBG deaminase) is a cytoplasmic enzyme that catalyzes the formation of one
molecule of the linear tetrapyrrole l-hydroxymethylbilane (HMB; also known from four molecules of PBG with the as preur~porph~rinogen) release of four molecules of ammonia. This chapter presents an overview of considerations in the method selection process, followed by sections on basic statistics, method evaluation, and method comparison.
BD, Bile duct; HA, hepatic artery; PV, portal vein; CV, central vein. Liver Hematopoiesis occurs in the liver during the first two trimesters and transfers to the fetal bone marrow during the third trimester. Philadelphia: Lippincott, Williams & Wilkins, 2001:3-75. Dotted line, Second trimester risk; solid line, tern risk. porphyria-europe.com). The
changes in concentrations of analytes as a result of exercise are largely due to (1) shifts of fluid between the intravascular and interstitial compartments, (2) changes in honnone concentrations stimulated by the change in activity, and (3) loss of fluid due to sweating. Annesley and Nicholas E. Diarrhea: The passage of loose or liquid stools more than 3
times daily and/or a stool weight greater than 200 g/day. I 4 1 I I , I , i 1 ,ry ~ , I ~M.I. n 111.11~111:. Chemicals labeled purified, practical, technical, or commercial grade should not be used in clinical chemical analysis without prior purification. A typical assay cutoff concentration is 300 ng/ ~~LNocross-reactivitywithEDDP or EDMP has been
reported; however, LAAM, a longacting methadone analog, and verapamil metabolites may cross-react in some assays. O n the therapeutic side of medicine, few drugs can be approved by modem government agencies (or paid for by healthcare organizations or health insurers) without randomized controlled trials of their safety and effectiveness. 59
926 INDEX Germ cell tumors characteristics of, 351 tumor markers for alpha fetoprotein and human chorionic gonadotropin, 351 guidelines for, 343t Gestation, 802 Gestational diabetes rnellitus, 373, 380-381, 384-385 Ghrelin, 699, 737 Gigantism, 735, 739 Gilbert syndrome, 522 Glass membrane electrodes, 84, 87 Globular proteins, 286, 294-295 a,Globulin, 110-111 y-Globulin, 55 Glomerular basement membrane, 308 Glornerular filtration rate age-based differences in, 639 chronic kidney disease findings, 646 clearance, 636-638 creatinine concentrations used to estimate, 366 definition of, 363, 631, 636 equation for, 637 formulas for estimating, 639 kidney failure and, 636 markers of
creatinine clearance, 638-639 creatinine concentration, 638 description of, 637t, 637-638 inulin clearance, 638 iohexol clearance, 638 low molecular weight proteins, 639 pregnancy-related changes in, 805 reasons for measuring, 636 reference intervals, 639-640, 640t Glomerular proteinuria, 308 Glomerulonephritis, 631, 648 Glomerulus definition of,
631-632 diseases of, 648-649 filtration by, 640 permeability of, 640 Glucagon, 378-379, 401, 453t Glucocorticoids chemical structure of, 7511 deficiency of, 756-757 definition of, 749 systemic effects of, 753f Glucocorticoid-suppressible aldosteronism, 761 Glucocorticosteroid excess, 672 Gluconeo~enesis, 376 Glucose analytical goals for, 212t blood
capillary, 389 description of, 57, 376 glycated hemoglobin and, 383-384 Glucose (Continued) growth hormone cffects on, 738 hormonal regulation of, 377f, 451 measurement of, 389-390 monitoring of, 391-392 regulation of, 376-377 self-monitoring of, 391 specimen collection, 389 in cerebrospinal fluid, 390 chemical structure of, 374f cortisol effects
on, 379 definition of, 373 fasting plasma, 383, 393t food sources of, 373 growth hormone effects on, 379 impaired fasting, 381, 383t impaired glucose tolerance, 381, 383t measurement of blood. Preanalytical variables, such as insufficient mixing of the sample, will also lead to errors. Triglyceride: An organic compound consisting of up to three
molecules of fatty acids esterified to glycerol. cTnl and cTnT can remain increased up to 4 to 14 days after AMI. Other widely used principles are to relate goals to limits set bv reeulatorv bodies .(e.e.. There are two isoforms of ALAS. Turbidimetric and Nephelometric Assays Turbidimetry and nephelometry are convenient techniques used to measure
the rate of formation of immune complexes in vitro. Absorbance and fluorescence are altered by substituents around the porphyrin ring and by metal binding. See Acute myocardial infarction chemistry tests for, 615 chronic kidney disease and, 647, 647t congestive heart failure, 615, 618619 description of, 500 economic costs of, 615 markers for.
Distinguishing between the protoporphyrins requires extraction with a neutral solvent such 6 as ethanol to avoid the demetalation caused by strong acids, followed by fluorescence spectroscopy or HPLC to distinguish free protoporphyrin from ZPP (fluorescence emission maxima 630 nm and 587 nm, respectively). One measures both analyte and
background absorptions (A,), the other only the background absorption (Ahc).The difference between the two absorption readings is the corrected absorbance. Automated transport and sorting system in a large reference laboratory: Part 1: Evaluation of needs and alternatives and development of a plan. Flow sorting extends flow cytometry by using
electrical or mechanical means to divert and collect cells with one or more measured characteristics falling within a range or ranges of values set by the ~ s e r . Describe the two major patterns of acute liver cell injury and the causes of each pattern. For example, in a comatose patient with 15% COHb, the SO, by simple pulse oximetry might read
0.95, whereas the fraction of 02Hb would in reality only be 0.80. The output signals from the reference and the sample PMTs are amplified (A1 and AZ), and a ratio of the sample to the reference signal is provided by a digital display or a chart recorder. Conveyor belts have been used in the laboratoq to transport specimens from one clinical laboratory
workstation to another. Label bound to the bead undergoes an electrochemiluminescent reaction, and the light emission is measured by an adjacent photomultiplier tube. The CAP requires accredited laboratories to have a comprehensive and defined ergonomics program that is designed to prevent work-related musculosl~eletal disorders through
prevention and engineering controls. Electrochemical detectors also have been used for the measurement of other electrolytes and indirect application in the analysis of several other serum constituents (see Chapter 5). Deletion: A DNA sequence that is missing in one sample compared to another. This is still outside desirable performance standards
defined in terms of biological variation. Clinical and Laborarory Standards 1nstituteiNCCL.S Sweat testing: sample collection and quantirative analysis: CLSliNCCLS Approved Standard C34-AZ. a,-Antittypsin. Efficacy of treatment d. Trace element concentrations are also affected by geographical location, for example, in areas where there is much
ore smelting, serum concentrations of the trace elements involved may be increased. By adding 70 mL of alcohol to a flask and mixing it to 100 mL with water, a solution whose concentration is 700 mL/L would be achieved. A bar code is transferred and affixed to an object by a "bar code label" that carries the bar code and, optionally, other noncoded
readable information. VMA excretion is reduced by one fourth after 2 to 3 weeks of bed rest. HCO: is then measured using a coupled enzymatic assay: icarbonate (Total Total carbon dioxide is used here to describe the quantity that is measured most often in automated analyzers by (1) acidification of a serum or plasma sample and measurement of the
carbon dioxide released by the process, or (2) alkalinization and measurement of total bicarbonate. This gene is mutated in hereditary colorectal cancer syndromes, polyposis and nonpolyposis types. Thus quality assurance compares the testing performance of different sites and/or different pieces of equipment or methods."An audit is a more
retrospective form of analysis of performance and, furthermore, takes amore holistic view of the whole process. Clin Chem 2005;51:1830-5. The major route by which beryllium enters the body is via the respiratory tract, and indostrial exposure usually occurs from inhalation and ingestion of beryllium dust. Other proteins then are washed away, and a

labeled antibody (conjugate) is added that reacts with the bound antigen through a second and distinct epitope. However, in VP or HCP, PBG may rapidly return to normal (sometimes within days) once the attack starts to resolve. Evidence-based Medicine (EBM): The conscientious, judicious, and explicit use of the best evidence in making decisions
about the care of individual patients. R,S Configuration: The assignment of configuration about a chiral atom, based on the Cahn-Ingold-Prelog convention, by desig~lationof the sequence of substitucnts from largest (L)to medium (M)to smallest (S); a cloclcwise direction of the L-M-S sequence is assigned the R configuration and a countercloclcwise
direction is the S configuration. Endocr Pathol 2003;14:3-23. The current is directly proportional to solution conductance. A plastic bag (U-bag, Hollister Inc, Chicago; or Tink-Col, C.R. Bard, Inc, Murray Hill, N.J.) is placed around the infant's genitalia and left in place until urine has been voided. Most of the conditions in this panel are metabolic
disorders that can be detected by MS/MS20,z';however, a number of conditions are tested using traditional methods, such as immunoassay or isoelectric focusing. 45 Because metabolic changes occur when the clot or cells are in direct contact with the serum or plasma, separator collection tubes are available to eliminate this problenl (see Table 3-1).
One type uses a continuous loop in which all specimens follow the loop and go past each worlcstation or analyzer. Computer professionals are often called IT specialists, and the division of a company or university that deals with software technology is often called the IT department. RET The RET tyrosine kinase receptor is involved in kidney
morphogenesis, maturation of the peripheral nervous system, and differentiation of spermatogonia. All children with hyperphenylalaninemia should be screened for defects in BH4 synthesis or recycling. This type sensor was referred to as the "liquid membrane" ISE. In practice, bilirubin is rarely measured in urine. Kuitvcz . An electrode, or half-cell,
consists of a single metallic conductor that is in contact with an electrolyte solution. For example, certain lipophilic substances, such as (1) bromsulfophthalein (BSP), (2) indocyanine gieen (ICG), (3) aminopyrine, (4) caffeine, (5) lidocaine, and (6) rose bengal are excreted into bile as the intact parent compound, its conjugates, or both. A decrease in
solution resistance results in an increase in conductance and more current is passed between the electrodes. Burritt, Ph.D. Professor of Laboratory Medicine Mayo Clinic Scottsdale, Arizona Toxic Metals Carl A. This is partly due to reduced concentrations of thyroxine-binding globulin and prealbumin. Spectrophotometry: The measurement of the
intensity of light at selected wavelengths. Antigen excess All antibody sites are saturated by antigen. The other antibody, BC4N 154 (a murine IgM), was developed against human milk fat globule membranes. Disorders of the testes and rhc male reproduciive tract. It is possible to adjust this device to aspirate as little as 1 pL of one liquid and to
deliver it with as much as 999 pL of the other. Data Extraction and ritical Appraisal of Studies Identified papers should be read independently by two persons and data extracted according to a template. Either of these risky medical interventions may further aggravate the attack with potentially fatal consequences. In the passage of ultrafiltrate
through the tubules, reabsorption of solutes and water in various regions of the tubules reduces the total urine volume, which typically ranges between 0.4 and 2 L/day. Activated ras is detected of tumor genes, the suppressor genes, has been isolated from by expression of the ras gene product, p21, in cancer tissue. The half-life is calculated from the
slope ( k ) and the volume of distribution (Co) of the marker just after injection. Soluble compounds are absorbed to a much greater degree than those such as beryllium oxide, which are much less soluble. A decrease in GFR precedes kidney failure in all forms of progressive disease. T h e major concerns related to the geometry of the sample cell are
(1) light scattering, (2) the Front-surface geometry Figure 4-13 Fluorescence excitation/emission geometries: I. The dramatic change in prevalence is a result of a very high fetal loss rate both before 8 weeks (-80%) and during the second and third trimesters (another 70%). Depending upon institutional policy, hands should be washed with soap and
water or an alcohol-based hand cleanser should be used before applying new gloves and proceeding to the next patient. For sensitized mothers with an at-risk fetus, serial titers are performed on maternal serum every month until 24 weeks gestation, then every 2 weeks thereafter. A number of clinical situations exist that benefit from laboratorv
testine for oornhvrins and orecursors. T h e mixture at its flash point ignites when exposed to a source of ignition. In the EMIT technique, the antibody against the analyte drug, hormone, or metabolite is added together with substrate to the patient's sample. Protein is degraded further in the duodenum by trypsin, chymotrypsin, and carboxypeptidase
from the pancreas and aminopeptidases from the small intestine. Unlike methods sensitive to ion concentration, ISEs do not sense the presence of complexed or electrostatically"hindered" ions in the sample. ortal Hyperlension T h e venous outflow of the (1) GI tract, (2) spleen, (3) pancreas, and (4) gallbladder passes through the portal circulation
(Figure 36-5). False-positive serum CG tests have been obtained when human antimouse antibodies (HAMA) or heterophile antibodies are If suspected, the serum should be tested using a different CG method or urine should be tested. ..... Thus it is critically important to keep an accurate record of the (1) test request, (2) result, and (3) action taken,
as an absolute minimum. In fluorescence polarization, the light source is in the form of polarized light. Cadmium is usually quantified by atomic AAS, but also is accurately quantified by ICP-MS. Describe the approach to implementation and management of point-ofcare testing: * Establishment of need * Setting up a point-of-care testing coordinating
committee Point-of-care testing policy and accountability Equipment procurement and evaluation * Training and certification of operators Quality control, quality assurance, and audit 0 Maintenance and inventory control Documentation Accreditation and regulation - KEY RBS AND BE Accreditation: An audit technique that is used to assess the
quality of a process by checking that defined operational standards are being followed, in this case in the performance of point-of-care testing. Finally, the cardiac tissue specificity of cTnI and cTnT eliminates false positive diagnoses of AM1 in patients with increased CK-MB concentrations following skeletal muscle injuries or diseases.'' The largest
prospective trial to date to evaluate the diagnostic value of BNP is "The Breathing Not Properly MulticenterStudyor"BNPStudy,"fromwhichnumerouspublications have addressed multiple aspects regarding the utility of BNP monitoring." In this multinational trial, more than 40% of ED clinicians showed substantial indecision regarding the diagnosis of
CHF without the knowledge of BNP. The kinetics of the reaction are analytically problematic and a 30-minute incubation is required to allow the reaction to reach equilibrium. Brightly colored plastic urine collection containers should be avoided because the pigment in the plastic may be cadmium-based. Severe agitation or seizures may respond to
diazepam. Some automation systems only interface to their own brand of analyzers or to a limited number of systems, whereas CHAPTER 11 other automation systems use a so-called open design that complies with the CLSl standards and permits interfaces to a variety of automated analyzers. Nonanalytical sources of variation in clinical chemistry
resultr. Semiautomatic manual and electronic versions of pipettes and dispensers are available in sizes from 0.5 pL to 10 mL. Airlines deem dry ice a hazardous material; thus the transport of most clinical laboratory specimens is affected by such regulations and personnel must be trained in the appropriate regulations. Tissue Polypeptide Antigen T h
e discovery ofTPA preceded that of AFP and CEA; however, TPA is not a specific tumor marker. The measured speed should not differ by more than 5% from the rated speed under specified conditions. In addition, the concentrations of ketone bodies (acetoacetic acid and p-hydroxybutyric acid), fatty acids, and glycerol in serum rise considerably.
Should such patients have preventive mastectomy or ovariectomy?Should insurance companies and healthcare maintenance organizations have higher rates for carriers! It has always been a goal of cancer research to be able to identify individuals at risk. Serum LD activity and glucose concentration increase in both sexes with increasing body
weight. The eso~haeusis about 25 cm in length and is a muscular tube connecting the pharynx to the stomach. The use of hair or nail samples is generally limited to forensic analysis at this time (Chapter 31). A special powder is used to fight this hazard. It is important for drug-testing laboratories to communicate relevant aspects of the metabolic
interconversion of opiates to physicians responsible for these programs. Aldosterone secretion is increased with retention of sodium and chloride. Instrumental principles for these methods are described in Chapter 4.Studies have shown that the reaction between antigen and antibody begins within milliseconds and continues for hours. Iron deficiency
in erythroid cells promotes specific binding of iron regulatory proteins to an iron-responsive element in the 5' untranslated 531 region (UTR) of ALAS2 mRNA with consequent inhibition of translation. Given a specimen in a vacuum-draw tube, the concentration of total COz is most accurately determined (1) when the assay is done immediately after
opening the tube, (2) as promptly as possible after collection, and (3) when the blood specimen is centrifuged in the unopened tube. Both HDL and LDL cholesterol concentrations are affected. Precipitation assays are based on precipitating non2HDL lipoproteins-VLDL, IDL, Lp(a), LDL, and chylomicronswith polyanions, such as (1) dextran sulfate, (2)
heparin, or (3) phosphotungstate. lohexol Clearance. A null detector senses the position of the beam and indicates when the beam has deviated from the equilibrium point. B, The CV is constant because af a proportional relationship between concentration and SD. Syringe devices for both reagent and sample delivery are common to many automated
systems. Detoxification 3 occurs in the liver as As + is reduced to As +;both are methylated to MMA and DMA. Amperometry: An electrochemical process where current is measured at a fixed (controlled) potential difference between the working and reference electrodes in an electrochemical cell. However, patients of Northern European ancestry
should be tested for the C282Y mutation in the hemochromatosis (HFE) gene. The interpretation of the electrophoretic patterns of these variants requires significant experience in the use of the technique. Indeed, only other gas species or highly lipophilic organic species will partition into and pass through such gas-permeable membranes. Reverse
osmosis is a process by which water is forced through a semipermeable membrane that acts as a molecular filter. For these reasons, alternate biological specimens that may avoid some of these limitations have been in~estigated.~ Meconium Meconium is the first stool of an infant. (Unstained cells also are measured.) Scattered light and emitted light
are collected in front of the light source and at right angles, respectively. Point-of-cse connectivity. and some simolv connect laboratorv. Final mle. The sections below on Collection with Evacuated Blood Tubes and Order of Draw for Multiple Collections discuss the types of tubes and recommended order of draw for multiple specimens in more detail.
In addition to pregnancy, elevated concentrations of serum AFP are also associated with benign liver conditions, such as hepatitis and cirrhosis. (From Siggard-Andersen0. The main electrolytes (Na*, Kt, C1-, HCOj) are essentially confined to the water phase. The chance polarization is then measured and related to antigen . In general, published
constants should be used only if the method is followed in detail and readings are made on a spectrophotometer capable of providing light of high spectral purity at a verified wavelength. AFP is also useful for determining prognosis and in the monitoring of therapy for HCC. Practitioners of EBM focus on use of the best available evidence from such
well-designed studies in the care of individual patients. This leads to development of hyponatremia, hypokalemia, metabolic alkalosis, low urine sodium and high urine potassium excretion, and high urine osmolality. 8th ed. More than 70% of colorectal tumors, regardless of size or histology, have a specific mutation in one of the two APC alleles, and
mutation may also be found in other types of tumors, including breast, esophageal, and brain tumors. If a woman has had double mastectomies, blood should be drawn from the arm of the side on which the first procedure was done. This may often apply approximately over a large part of the analytical measurement range. lois the intensity of
excitation light. Suppose also that 0 is unknown and that a random sample of size 20 from the healthy men yielded a sample SD = 10.0 mg/dL. The complex responds to four ligands: glial-derived neurotrophic factor (GDNF), neurturin (NTN), persephin (PSP), and artemin. Aworking electrode is used in electrolytic cells at which the reaction of interest
occurs. Operator Interface: The part of a dcvice major neurotransmitter produced by that the operator is required to use in some brain neurons and peripheral sympathetic nerves that acts on a,order to make the device work (e.g., switch on a reader, enter a patient or and PI-adrenergicreceptors; produced sample identification, calibrate the in the
adrenal chromaffin cells as a device). Levorotary or (-) Rotation: A counterclockwise rotation of plane polarized light by a stereoisomer (e.g., L- or 1-1methamphetamine). Define performance standards and analytical goals. Moreover, saliva drug concentration may correlate with degree of impainnent, except when buccal contamination may have
occurred because of oral ingestion, smoking, or snorting of the drug. Opiate/Opioid: Opiate refers to any of a Normetanephrine: An 0-methylated group of naturally occurring (poppy metabolite of norepinephrine produced in extraneuronal cells and plant) or semisynthetic narcotic alkaloids with pharmacological actions the adrenal medulla; excreted
in the and chemical structure similar to urine as a sulfate-conjugated metabothose of morphine. Handbook of clinical automation, robotics, and optimization. Fairbanks VF, Brandhagen Dl. Disorders of iron storage and transport. Other functions of a bar code reader that are of growing importance are to identify both the operator and the patient
sample to the system. In the polyposis types, hundreds and even thousands or more benign tumors (polyps) arise before the development of cancer. If a specimen is for the determination of fetal lung development using the lecithin-sphingomyelin (LIS) ratio or an albumin to surfactant ratio, the container is immediately placed in ice. A proposed code
of conduct. One of the most satisfactory forms of preservation of urine specimens is refrigeration immediately after collection. Capillary blood, collected in either microsample tubes, capillary tubes, or applied directly from a fingerstick to some pointof-care devices is also a common sample. Early in the evolution of ISEs as practical tools in clinical
chemistry, it was decided that changing clinical reference intemals to a system based on activity instead of concentration was impractical and carried the risk for clinical Electrochemistry and Chemical Sensors misinterpretation. See also specific hmmone action of, 451, 454 agingrelated changes in concentration, 58 amino acid-related, 451 blood
glucose regulation by, 377f, 451 bone metabolism regulated by, 721728 classification of, 450-451 clinical disorders of, 458 counterregulatory, 378-379 definition of, 450 fever effects on, 60 growth and development functions of, 451 hypothalamic, 450 lipid-soluble, 455 measurements of. This may result in an underestimation of the number of falsenegative results. CPO requires sulfhydryl groups for activity and so is potentially a target for inhibition by lead. His contribution to chemical a phosphoric acid, and purine or thermodynamics led to the wellknown equation correlating chemical pyrimidine bases); examples are de~x~ribonucleic acid (DNA) and energy and the electric potential of a
galvanic cell or battery. Clinically, POCT is most frequently used to measure glucose. Biosynthesis of estrogens by the placenta differs fiom that of the ovaries because the placenta has no 17a-hydroxylase.Thus each of the estrogens-(1) estrone (El), (2) estradiol (El), and (3) estriol (E3)-must be synthesized from C19intermediates that already have a
hydroxyl group at position 17. Calcitonin Calcitonin is a polypeptide with 32 amino acids, has an MW of about 3400, and is produced by the C cells of the thyroid. Hepatology 2000;31:1005-13. Since the introduction of enzyme immunoassays in the 1970s, sophisticated assays with nonisotopic labels (Table 10-1)7have been developed. bances. Students,
too, are required to stay abreast of developments in these areas. However, this has proved extremely difficult, with early POCT devices lacking the hardware and software to acquire and store data and transfer them to an LIS. Design of Studies of Medical Outcomes The randomized controlled trial (RCT) is the de facto standard for studies of the
health effects of medical interventions. Studies with synthetic diets have shown that day-to-day changes in the amount of protein are reflected within a few days in the composition of the plasma and in the excretion of end products of protein metabolism. A positive-displacement pipette may be designed for one of two operational modes: (1) to
dispense only aspirated sample into the reaction receptacle or (2) to flush out sample together with diluent. Havel RJ, Kanc JP. Confusion with EPP may occur when associated iron deficiency increases erythrocyte total porphyrin, and skin lesions &om some other causes are present, or with VP when coexisting liver disease causes coproporphyrinuria.
Most often an affected child has three copies of chromosome 21 (i.e., trisomy 21), but 5% of cases are caused by translocat i o n ~and I% of cases are mosaics. lmmunochemical Agglutination Assays Agglutination is the "clumping" together in suspension of antigen-bearing cells, microorganisms, or particles in the presence of specific antibodies, also l
m w n as agglutinins. Sensors based on changes in luminescent lifetime have the inherent advantage of being insensitive to perturbations in the optical pathlength and the amount of active dye present in the sensing layer. The serum ALP begins to rise in women at menopause, so that in elderly women activity of this enzyme may actually be higher
than in men. Nonspectral Interferences Nonspectral interferences are either nonspecific or specific. In most cases, this is due to inherited disorders of bilirubin metabolism, or hemolysis. Other constituents, such as bilirubin, are photolabile. Avoidance of sudden accelerations and decelerations and the use of proper packing material inside the carriers
will minimize hemolysis. Urine hCG testing can help separate trophoblastic disease from assay interference. Germ cell tumors may be predominantly of one type of cell or may be a mixture of seminoma, yolk sac, choriocarcinomatons elements (embryonal carcinoma), or teratoma. Although once popular, the use of RlAs in clinical laboratories has
declined primarily because of concerns over the safe handling and disposal of radioactive reagents and waste. For example, serum cholesterol may be lowered by as much as 25%. Depending on the group designated responsible for accrediting a particular laboratory, selected laboratories may be subject to inspections for the purposes of accreditation
and/or safety only by state agencies or local Center for Medicare and Medicaid Services (CMS) groups. ~ ~ ~~~ .......... / 9. The measurement of acetaminophen in this scenario is referred to as a "rule-in test." In the second scenario, the test result excludes a diagnosis; this is referred to as a "rule.out test." For example, when a patient is admitted
with chest pain and acute myocardial infarction is suspected, a finding that cardiac troponin is undetectable in plasma may be used to rule out acute myocardial necrosis. Minimally Invasive Devices: Devices for measuring constituents of body fluids without the need for a venipuncture, as in the case of iontophoresis to extract extracellular fluid to the
surface of the skin for the measurement of glucose. Abdominal pain usually resolves within 2 weeks, but recovery from neuropathy may take many months and is not always complete. Thus the C02 content and PCO, of blood exposed to air will decrease, and blood pIH, which is a function of PC02, will rise. 1, laboratory workers from occupationally
acquired infections: CLSII - I, , NCCLS Approved Guideline M29-A3. This group of disorders of carbohydrate metabolism includes the glycogen storage diseases and glucose-G-phosphate dehydrogenase [G-6-PD] deficiency, but of greatest importance to neonates is the absence of galactose-1-phosphate uridyl transferase. Excessive production of
androgens leads to ambiguous genitalia in girls and premature puberty in boys. Heavy Metal: Metallic elements with high molecular weights, generally toxic in low concentrations to plant and animal life. Patients with an extended half-life (22 days) responded poorly to treatment compared with those with a shorter half-life (9 days). Liver Disease
Isolated increased serum bilirubin Ruling out of hernoiysis, subsequent fractionation of the bilirubin /,\ Conjugated Unconjugated Possibility of the following syndromes: Possibility of the following syndromes based on bilirubin concentration: Dubin-Johnson Gilbert, 25 rnglclL Crigler-Najjar, type 2, 5 to 20 mg/dL Lucey-Driscoli, transiently -5 rng/dL
Figure 36-11 Algorithm for differentiating t h e familial causes of hyperbilirubinemia. No change correlates with disease stability in 60%. ~ Since the term evidence-based medicine was introduced in 1991, EBM has had an important influence on medicine, but it is not always understood. A number of factors influence response to treatment. However,
the foundation to ensuring good quality remains a successful training and certification scheme. The amount of charge passing between the electrodes is directly proportional to oxidation or reduction of an electroactive substance at one of the electrodes. ISBN: 978-0-7216-3865-2 All rights reserved. Several manufacturers of POCT devices now
provide software to allow central laboratories to monitor their instruments in remote locations. When this current exceeds a certain value, the titration is stopped. It is an honor to have been invited to collaborate again as consulting editor of this superb textbook. Randomized Controlled Trial: An experimental study in which study participants are
randomly allocated to an I T I 2 Laboratory Principles intervention (treatment) group or an alternative treatment (control) group. ..~ -~ ~ ......... Single bolus plasma clearance methods have obvious practical advantages compared with the complex continuous infusion methods. Some clinical information is often routinely known by the reader of the
test, such as when a pathologist is told the site from which a biopsy is obtained. Consequently, certain features of hypopituitarismand hypoadrenalism may be observed. All new employees should be given a copy of the general laboratory safety manual as part of their orientation. The clinical usefulness of detection of mutations in tumor-suppressor
genes lies not only in the diagnosis and prognosis of cancer, but also in the prediction of susceptibility when the mutation is carried in the germline, such as with the breast cancer genes BRCAl and BRCAZ Retinoblastoma Gene Retinoblastoma (RB) is a rare tumor of children that occurs both in families and sporadically. Furthermore, the response to
therapy for patients with central nervous system metastasis may be indicated by monitoring CSF hCG concentration. Chronic alcoholism is associated with many characteristic biochemical abnormalities, including abnormal pituitary, adrenocortical, and medullary function. In addition, stray energy and internal reflections must be kept to acceptable
levels. ElAs that use fluorogenic or chemiluminogenic substrates also are popular because their measurement is inherently sensitive. These changes are probably related to the increased muscle mass and a greater turnover of muscle mass in athletes. Blood collected into a tube containing one additive should never be transferred into another tube
because the first additive may interfere with tests for which a different additive is specified. It inhibits the release of calcium from bone and thus lowers the serum calcium concentration. In several multitest analyzers, filters are mounted in a filter wheel, and the appropriate filter is moved into place under command of the system's computer. Usual
daily excretion of cadmium is less than 3 pglday. After the solid phase has been washed, an enzyme-labeled antibody different from the bound antibody is added and forms a "sandwich complex" ofsolid-phase-Ab : Ag : Ab-enzyme. When appropriate, the expiration date should also be included. Readers requiring additional information are referred to ~
" 'to the vendors of POCT more comprehensive t e ~ t s " ~ . IgA tends to be increased in all types of cirrhosis. Independent validation of these analytical and operational characteristics is obtained from (1) the manufacturer, (2) published evaluations performed by government agencies, and (3) reports in the peer-reviewed literature. These comprise
packs or bottles of Q C material that are contained within the instrument and sampled at predetermined intervals with onboard software interpreting the results and generating alerts, if necessaty. The expression of the antigen requires the Lewis gene product, 1,4-fucosyltransferase. This type of iight scattering is independent of excitation wavelength
and is a property of the solvent. It is more commonly used as a measurement of nutritional status. A blank and a calibrating solution are first measured, and then the unknown samples are measured. The expression "700 mL/Y is preferred to the alternatives of 70 volumes percent or 70% (vol/vol). Mineralocorticoids: Any of the group of C21
corticosteroids (principally aldosterone) that regulate the balance of water and electrolytes in the body. A common source of chronic exposure is spray painting of organic-based paints without the use of a protective breathing apparatus. The tools provided by laboratory medicine are called diagnostic tests, but tests are used far more broadly than in
making a diagnosis. Although the concentration of total antibody is constant, the concentration of free antibody, [Ablfiand free antigen, [AgIc,varies for any given Ag/Ab ratio. When guidelines are developed by a professional group (such as specialist physicians or laboratory-based practitioners), the recommendations (e.g., to perform a diagnostic
procedure in a given setting) may be suspected of promoting the welfare of the professional group. In addition, operational requirements made of the operator also have to be identified, and the potential for operator error determined. For example, if the water is piped a long distance, consideration must be given to deterioration en route to the site of
use. 1 8 ~ . Treatment for CF includes physical therapy, enzyme supplementation for missing pancreatic enzymes, antibiotics, and other treatments based on an individual's specific needs. As demonstrated previously in equation (I),the overall reaction occurs in sequential phases, and only the final phase is the formation of the immune complex.
Solvents should be stored in an OSHAapproved metal storage cabinet that is properly vented. At a PO2>I10 mm Hg, more than 98% of normal hemoglobin A binds 0 2 . The antibody troponin complex then flows in a lateral direction along the cellulose nitrate test strip until it reaches the capture zone, which contains streptavidin bound to a solid
phase. Such lamps are made of the 72 T II Analytical Techniques and Instrumentation Hollow cathode Chopper Flame Entrance slit Monochromator Exit slit Detector Figure 4-8 Basic components of an atomic absorption spectrophotometer. Guthrie Test: A semiquantitative microbiological assay for the determination of the amino acid phenylalanine in
blood or urine. I. Clin Chcm 1996;42:1901-10.) chemistry or immnnochemistry analyzers, an additional sorter, a take-out station, and even a refrigerated storage and retrieval station at the end of the chemistry line. Gene: A basic unit of heredity; part of the DNA of a human gene codes for production of RNA, while other parts do not. It relaxes smooth
muscle in the gut and increases water and electrolyte secretion from the gut. Although this technology is relatively new, over the next decade detection of circulating DNA will join a growing number of clinically useful techniques; however, a number of questions must still be answered, such as the source of cell-free DNA, and what forms of the DNA
and RNA exist. Panmonoclonal mixtures of antibodies to kringle 4 type 2 may be preferred if particular sizes of polyforms contribute to the risk. ..--Healthcare costs worldwide have sureed m recent decades. With a CVS sample, it is possible to test at a gestation period of 10 to 12 weeks, whereas with an amniotic fluid sample testing cannot be
performed until week 15 or 20 of gestation. eferenee Materials Primary reference materials are highly purified chemicals that are directly weighed or measured to produce a solution whose concentration is exactly known. Amniotic Fluid: Substance derived mostly from fetal urine that protects the developing fetus. Ketamine (known o n the street as
vitamin K, Special K, Super K, cat valium) has become popular as a "club drug" for its PCP- and LSD-like mood-altering hallucinogenic effects (referred to as "K-land"), but at higher dose it may cause an "out of body" or "near-death" experience referred to as the "Khole." Its anesthetic and amnestic properties reportedly have resulted in its use as a
date-rape drug. Classically, quantitative internal Q C involves the analysis of a samole for which the analvte concentration is known and the mean and range of results quoted for the method used. Hemodialysis: The removal of certain elements from the blood by virtue of the difference in the rates of their diffusion through a semipermeable membrane,
for example, by means of a hemodialysis machine or filter. an extremely sensitive assay (see able 1 0 ~ 2 ) . heel sticks, and (4) are cost effective. A variety of agents are used to treat chronic HBV, and are used in persons with positive HBeAg and/or HBV DNA >lo5 copies/mL, particularly if they also have elevated ALT. rable with that of codeine. O n
the other hand, a false diagnosis of porphyria may be just as serious by delaying vital surgery or other treatment and may also lead to analgesic (e.g., opiates) misuse and dependency. Sodium is freely filtered by the glomeruli. brate the method. 554 effectiveLconcen&ationsof, 553t minimal inhibitory concentration of, 553t vancomycin, 552tP553t,554
Antibodies. When this number is divided by the total number of values in the data set, the relative frequency in each cell is obtained. Knowledgeable abusers of levorphanol conceivably may co-ingest dextromethorphan to conceal use of levorphanol. These changes, when severe, lead to congestive heart failure and generalized fetal edema, with ascites
and pleural and pericardial effusions. Discrete Processing Systems Positive-liquid-displacement pipettes are used for sampling in most discrete automated systems in which specimens, calibrators, and controls are delivered by a single pipette to the next stage in the analytical process. Landers, Ph.D. Basic Concepts and Definitions, 102 Theory of
Electrophoresis, 102 Description of Technique, 103 Types of Electrophoresis, 106 Technical Considerations, 110 7. Efficient capture of the light emission from reactions that produce a flash of light requires an efficient injector that provides adequate mixing when the triggering reagent is added to the reaction vessel. VLDL and LDL cholesterol are
calculated, using the following equations: Indirect Methods Indirect methods assume that total cholesteroi is composed primarily of cholesterol on VLDL, LDL, and HDL. BMJ 2001;323:157-62. Nemst Nuclease: An enzyme that degrades nucleic acid. If a subject is undergoing monitoring of an analyte, the random variation from measurement to
measurement consists of both analytical and biological components of variation. Techniques used to pretreat samples include (1) centrifugation, (2) filtration, or (3) dilution. Never leave a discarded tube or infected material unattended or unlabeled. A deriued unit is derived mathematically from two or more base units (Table 2-2). Kricka L]. T h c
photons of gamma emitters, such as "Cr, "Co, 59Fe,'"I, and "'I (see Table 2-8) in the sample easily penetrate the specimen tube and the thin, low-density can and enter the crystal where they are likely to be absorbed in the thick, high-density sodium iodide. Spectrophotometq and spectrofluorimetry:a practical approach, 2nd ed. Ag, Antigen; Ab,
antibody. The cause is unknown, but is thought to be autoimmune. Tonometry is used to treat blood samples for various special studies that are requested only rarely in most hospital settings, and for preparing quality control material in whole blood. Considerable effort has been expended over the past to standardize apo A-I and B-100 measurements.
A n alternative decay process to the emission of positive P-particles is the capture of an electron. Evidence-based laboratory medicine: supporting decision-making. The variability of the antigen is the result of diffcrent numbers of repeats in the peptide corc. Here about 75% of the sodium, chloride, and water of the ultrafiltrate is reabsorbed, as is
most of the bicarbonate, phosphate, calcium, and potassium. In addition to increasing osmotic pressure when solute is added to solvent, h e vapor pressure of the solution is lowered below that of the pure solvent. Although IDL and Lp(a) usually contribute only a few milligrams of cholesterol per deciliter to the indirect LDL cholesterol measurement,
their contributions can be greater and thus more problematic, particularly in some patients with dyslipidemia. Probe: A nucleic acid used to identlfy a target by hybridization. Thus it is possible for the fetus to develop hyperthyroidism.Thyroid stimulating immunoglobulin testing is useful for assessing risk of fetal or neonatal Graves disease. Asimple
andfastHPLC method uses aMicronex RP-30 column, which does not require salting out of globulins or chemical transformation of the bilirubin conjugates. T h e advantages of this approach are that a dedicated specimen sorter is not necessaty in the specimen processing system, and that with appropriate specimen transport, the requirement for
specimen aliquots may be avoided. A chemical fume hood is a necessity for every clinical chemistry laboratory. It exerts its preservative action by inhibiting the enzyme systems involved in glycolysis,but interferes with many common tests for urea nitrogen through inhibition of the . Lamb, and Christopher P. Surfactant opposes the force and keeps the
small alveoli from collapsing. It is effective at a final concentration of 1 to 2 g/L of blood. Any spillage should be considered a possible bloodborne pathogen hazard. The tandem mass spectrometer used for newborn screening is configured to measure only these classes of metabolites (acylcarnitines and amino acids) using the information ahout their
mass and fragmentation pattern. Some of these safety inspections may occur unannounced. Enhancement effects are also observed in which the addition of contaminants increases the volatilization efficiency. For example, all acylcarnitines (carnitine conjugated with organic acids or short-, medium-, and long-chain fatty acids) generate a fragment of
m/z 85 after fragmentation in the collision cell (Figure 44-8). Cost effectiveness 12. Many of the agencies involved in the regulation of healthcare delivery now require that all personnel associated with the delivery of diagnostic results demonstrate their competence through a process of regulation, and this applies equally to POCT personnel. d n .
Carcinoma is 3 on chromosome 17. The chemistry, biochemistry, and analytical methodology for bilirubin and related compounds are discussed in Chapter 28. The NFI gene has been localized to the pericentromeric region of chro~nosome17q, band 11. For most analyzers, specimens for a subsequent run may be prepared on a separate tray while one
run is already in progress. Electrochemical Cell: An electrochemical device that produces an electromotive force. The skin should be allowed to dry in the air. Kamarh P, Wies~lerR, Maiindioc M, Kremers W, Therneau T, Kosbcrg C, et al. In general, manual methods have traditionally been equilibrium methods, with 10 to 15 minutes allowed for color
development at room temperature. For many labile analytes, such as hormones, the plasma or serum should be frozen immediately after centrifugation. Reprinted with permission from Elsevier [Lancet 1979:1:230-31.) Anticoagulants and Preservatives for Blood T o collect a plasma or a blood specimen in the absence of coagulation, an anticoagulant
must be added to the whole blood. Solving for the concentration of unknown * * The solvent absorption is insignificant, compared with the solute absorbance. Reid, Lachs, and FeinsteinZodocumented that most studies of diagnostic accuracy published in leading general medical journals either had poor adherence to standards of clinical
epidemiological research or failed to provide information about adherence to those standards. eagent Delivery Liquid reagents are acquired and delivered to mixing and reaction chambers either by pumps (through tubes) or by positive-displacement syringe devices. Evaluation of precision performance of clinical chemistry devices, 2nd ed. J lmmunal
Methods 2000;243:244-55. 17. Doubleand triple-beam balances are forms of the unequal-arm balance. EMIT-type assays are automated easily and included in the repertoire of most automated clinical and immunoassay analyzers. Boyd JC, Felder RA. Additional functions are the following: 1. Hydrocodone is metabolized to hydromorphone and
dihydrocodeine (Figure 31-25). Significant alcohol use during pregnancy may be indicated by measurement of fatty acid ethyl esters in meconium. The porphyrias are characterized clinically by two main features: skin lesions on sun-exposed areas and acute neurovisceral attacks, typically comprising abdominal pain, peripheral neuropathy, and mental
disturbance. In most such guidelines, the majority of the recommendations are based on expert opinion. Hepatorenai syndrome. The role of endogenous hormoncs in the etiology and prevention of breast cancer: the epidemiological evidence. Preservatives: A substance or preparation added to a specimen to prevent changes in the constituents of a
specimen. Advances in fluidics and fabricating techniques have been basic to the development of POCT devices.' Sensors Much of the focus on POCT devices has been concerned with the advances in sensor de~ign.'~Various sensor designs are illustrated in Figure 12-2. For example, the probability Pr(x > XJ that the GGT value x of a randomly
selected 20- to 29-year-old healthy man is greater than some particular value r, is equal to the area under the population frequency distribution to the right of G.If x, = 58, then from Figure 13-3, Pr(x > 58) = 0.05. PBG excretion increases during a n acute attack, but detection of this change requires information about the patient's baseline excretion.
Empirical evidence of designmlated bias in studies of diagnostic resrs. Unsatisfactory specimens c. T h e proper technique for arterial puncture is described in CLSI Standard H11-A4.' Factors Affecting Blood Collection Factors affecting the collection of a blood sample include the use of anticoagulants and preservatives, sire of collection, and
hemolysis. See Cushing syndrome hypoaldosteronism, 757-758 insufficiency. Every fire extinguisher is labeled as to the type of fire it should be used to extinguish. Intrauterine intravascular blood transfusion can he performed if indicated. Gastrinoma: A tumor of the pancreatic islet cells that resdts in an overproduction of gastric acid, leading to
fulminant ulceration of the esophagus, stomach, duodenum, and jejunum. inner filter effect, and (3) the sample volume element seen by the detector. Measuring Pipettes. Arterial PO, must be sufficiently high (-90 mm Hg) to create a diffusion gradient from the arterial blood to the tissue cells. Even though OSHA prescribes the use of labels or other
appropriate warnings at present, no single uniform labeling system for hazardous chemicals exists for clinical laboratories. Chromosome: A highly ordered structure of a single dsDNA molecule, compacted many times with the aid of proteins. Remaley, Nader Rifai and G. Klee, M.D., Ph.D. Professor of Laboratory Medicine, Chair, Experimental
Pathology and Laboratory Medicine, Co-Director, Central Clinical Laboratory Mayo Clinic Rochester, Minnesota Quality Management Michael Kleerekoper, M.D., F.A.C.B., M.A.C.E. Professor of Medicine (FTA) Wayne State University School of Medicine Detroit, Michigan; Program Director, Endocrinology Fellowship St. Joseph Mercy Hospital Ann
Arbor, Michigan Hormones J. Photometer/Spectrophotometer:Device used to measure intensity of light emitted by, passed through, or reflected by a substance. These patients are often anuric and without the benefit of urinary analysis careful evirluation of plasma and fecal porphyrins is necessary to distinguish pseudoporphyria from PCT and acute
porphyrias in which skin lesions may occur. Accuracy, which in itself is aqualitative term, is inversely Selection and Analytical Evaluation of Methods-With Statistical Techniques related to the "uncertainty" of measurement, which can be quantified as described later (Table 13-1). However, the relative concentration error is greater for readings at both
low and high absorbances. A pH electrode and AgIAgC1 reference electrode are in contact with this solution. Freedland SJ, Partin AW. In the detection of recurrent metastasis, use of CA 125 as an indicator is about 75% accurate. Historicallv. O n e such abnormality is altered estrogen metabolism, leading to (1) spider telangiectasias and palmar
erythema, (2) gynecomastia (in men), and (3) abnormal vaginal bleeding and irregular menstrual periods (in women). The name of the system or its abbreviation 2. NFPA also publishes the National Fire Codes. In the case in which [Ag] is in great excess, large complexes are less probable, and the theoretical minimum size of complexes is Ag,Ab
(Figure 10-2, C). Because the becquerel is inconveniently small and the curie very large, they are typically used as their multiples or submultiples, for example, megabecquerels (MBq) and millicuries (mCi). An enzyme is its biocatalyst. Maldigestion: An abnormality of the digestive process due to dysfunction of the pancreas or small intestine. Manv,
tvoes ,n to existing plumbing. The Washington manual of medical therapcutica, 30th ed. affects mostly infants and children up Oligopeptide: A relatively short chain to 10 years of age. Electrochemical sensors are also used in an ex vivo application for the same parameters, the difference being that the sensors are actually external to the body but in a
closed loop of blood that leaves the body and is then returned downstream from the sensing device. Delaney, Christopher P. Spinal fluid is examined when there is a question as to the presence of (1) a cerebrovascular accident, (2) meningitis, (3) demyelinating disease, or (4) meningeal involvement in malignant disease. When individuals previously on
a mixed diet begin a vegetarian diet, their serum albumin concentration may fall by 10% and their urea concentration by 50%. Because centrifuges generate heat, the temperature in the chamber in many centrifuge models may increase by as much as 5 "C after a single run. Burtis, David E. Gamma Aminobutyric Acid (GABA): An amino acid that
inhibits neurotransmitter activity in the central nervous system. Young children may become very distressed by the pain. The goals are given in concentration units using decision levels or critical concentrations (&) (e.g., limits ot reference or therapeutic intervals). 200 PART II Analytical Techniques and Instrumentation $ 13. Internet: A worldwide
network of computers available for public use. The HFE Cys282Tyr mutation as a necessary but not sufficient cause of hereditary hemochromatosis. Systematic Error: A component of enor which, in the course of a number of analyses of the same measurand, remains constant or varies in a predictable way. 105-106 starch gel, 104 T design for, 109,
109f technical considerations for, 110-11 1 thalassemia screenine. CA 15-3, CA 549, and CA 27.29 assays detect a high molecular weight glycoprotein mucin expressed by the mammary epithelium, known as episialin. Because of the longerelimination tl,~,mcthadone accumulates in blood and tissue following repeated doses, and this presumably
contributes to its relatively long duration of action (6 to 8 hours). Lee WM. Therefore the detection of either salicylate or acetaminophen along with codeine or oxycodone in the urine of patients who display an opiate toxidrome should lead to the ART IV 594 Analytes Conjugate N-CH3 Conjugate Conjugate (6.3%) (28%) I . Sacks M.B., Ch.B.,
F.R.C.Path. Bissel MG. Animal and human studies have shown that an elevated concentration of ammonia (hyperammonemia) exerts toxic effects on the central nervous system. Young DS: Effects of Preanalytical Variables on Clinical Laboratory Tests. 2nd ed. ~~ ~ ~ .~.~ ... The serum activities of several CH 57 enzymes, including CK, GGT, and AST,
are high at birth, but the increase of ALT activity is less than that of other enzymes. Thc American Association for the Study of Liver Diseases practice guidelines. In the event of an explosion or fire in the hood, closing its window contains the fire. Corrugated, fiberboard, or Styrofoam boxes designed to encircle a single specimen tube may be used.
Accuracy is thus influenced by both bias and imprecision and in this way reflects the total error. The device interface passes patient results and QC information between the POCT instrument and devices, such as docking stations, concentrators, terminal servers, and point-of-care data managers. Subsequently, sandwich immunoassays have been
adapted for similar applications. One approach would he to establish a reference interval for each assay, and report individual results in terms of percentile values within these intervals. The hydrogen electrode is a special redox electrode for pH measurement. Two main classes of metabolites are detected by this technique: amino acids and
acylcarnitines. Iron supplements are used frequently to maintain an adequate body burden of iron. Everyone i n the laboratory should be instructed in the use of these extinguishers and any other firefighting equipment. Yasaka T. It is clear that a reasonable number of observations should be obtained for the assessment to have a n acceptable power.
Serial determination of plasma proteins provides prognostic information; for example, a worsening of prothrombin time during acute hepatitis suggests a poor prognosis, while prothrombin time has been used as part of the MELD (Model for End-Stage Liver Disease) score for predicting prognosis in patients with cirrhosis. Thyroid-Stimulating
Hormone (TSH): A oolvoeotide hormone svnthesized by the anterior pitumry glaud that promotes the growth of the thyroid gland and stimulates the synthesis and release of thyroid hormones by the thyroid gland; also called thyrotropin. Screening tests for CH include dried blood spot analysis of thyroxine (T+).Some laboratories will perform a
thyroid-stimulating hormone (TSH) assay if the T4 value is decreased. Variants of this type of device use antibody-coated beads loaded with blue dye and have separate windows for the positive, negative, and procedural controls (e.g., Clearview; Unipath, Bedford, United Kingdom). Information management and interpretation (including laboratory
informaticsj are key aspects ofthe laboratory medicine service, as are activities concerned with maintaining quality (e.g., quality control and proficiency testing, audit, benchmarking, and clinical governance). An alternative technology pumps a defined amount of the sample backward and forward through a narrow aperture. ecent advances in
technology, including tandem mass spectrometry and DNA analysis, have provided for precise presymptomatic identification, prevention, and treatment of congenital and genetic disease in newborns. Minimally Invasive Devices: Devices for measuring constituents of body fluids without the need for a venipuncture, as in the case of iontophoresis, to
extract extracellular fluid to the surkce of the skin for the measurement of glucose as an alternative to a finger stick to measure blood glucose. Bossqt PM, Reitsma JB, Bruns DE, Gaisonis CA, Glaiiou PP, Itwig LM, ct al. Another important characteristic of a population is the dispersion of the values about the population mean. The major categories of
hazards encountered include (1) biological, (2) chemical, (3) electrical, and (4) fire hazards. Early detection and proper management of ectopic pregnancy are the most effective means of preventing maternal morbidity and mortality. It is an a-globulin having a molecular weight of 38 kDa. Physiologically the kidneys sense a reduction in O2delivery to
tissue by blood and release erythropoietin, thereby stimulating the bone marrow to make more red blood cells (RBCs). POCT is usually performed with a hand-held device and an unprocessed specimen collected immediately before testing. This technique involves a n electrophoresis step, followed by transfer of the separated proteins onto a n
overlying strip of nitrocellulose or a nylon membrane by a process called electr~blottin~. Saliva is an ultrafiltrate of plasma; therefore drug concentration in it reflects the free or active fraction and may more closely reflect drug effect than is possible with urine measurements. The duodenum (about 25 cm long) is the shortest and widest part of the
small intestine. See also Carcinoma; specific cancer classification of, 342 definition of, 337-338 hormones in, 348-350 incidence of, 338 leading types of, 338 microarray uses for, 342 recurrence of, 339 tumor marker uses for, 339 Cancer staging carcinoembryonic antigen used with, 352 definition of, 337 methods of, 342 tumor markers for, 339, 340t
Cannabinoids definition of, 584 pharmacological response, 584, 586 toxicity, 586 Cannula, 43 Capillary blood arterialized, 445 glucose in, 389 Capillary blood tubes, 47 Capillary columns, 122 Capillary electrophoresis amino acid analysis using, 294 buffers for, 108 definition of, 102 detection modes, 108-109 "focusing" technique, 109 gel
electrophoresis, 109 instrumentation for, 108f ion electrophoresis, 109 isoelectric focusing electrophoresis, 109 modes of operation, 109 optical techniques used with, 108 power supply for, 104 sample injection, 108 technical considerations, 111 technique for, 108, 108f zone electrouhoresis, 109 Captopril, 76< Carbamate insecticides, 601, 601f-6021
Carbohydrate(s) biochemistrv , of., 376-379 cellulose, 375 chem~stryof, 374-376 counterregulatory hormones, 378 779 definition of, 373 disaccharides, 374-375, 375f functions of. The use of ultrasonic energy Continuous-flow analyzers rely on the tumbling action of the stream in a mixing coil. Because restriction isotyping is rapid, requiring only I
hour to digest the PCR product and several hours for electrophoresis, and does not require radioactive reagents, it may be the most practical method at this time for apo E genotyping in the diagnostic clinical laboratory. Quite generally, the estimate of the imprecision improves as more observations are available. Higher than 2%, the fluorescence
intensity becomes nonlinear. Diamandis, M.D., Ph.D., F.R.C.P.(C.) Professor and Head, Clinical Biochemistry University of Toronto, Biochemist-in-Chief Mount Sinai Hospital and University Health Network Toronto, Ontario, Canada Tumor Markers David B. Primer: An oligonucleotide that senres to initiate polymerase-catalyzed addition of dNTPs by
annealing to a template strand. Analysts need to realize that some specimens are difficult to obtain and should be handled with utmost care. roblems of Integration Building a highly integrated laboratory generates many potential problems. Built-in computers monitor instrument functions for correct execution and react to improper function by
recording the site and nature of the malfunction. A mapping program termed "Regenstrief LOINC mapping assistant" (RELMA) is available to map local test codes to LOINC codes and to facilitate searching of the LOINC database. Venous blood is usually the specimen of choice and venipuncture is the method for obtaining this specimen. For example,
the urea transporter provides a very low-affinity but high-capacity passive transport process linked to Nai reabsorption in the proximal tubule. Mathematically, Beer's law is expressed as A = abc (3) where: A = Absorbance a = Proportionality constant defined as absorptivity b =Light path in centimeters c = Concentration of the absorbing compound,
usually expressed in grams per liter light of a specific wavelength, h (Figure 4-I), the intensity of the transmitted light beam Is is less than lo,and the transmitted light (T) is defined as This equation forms the basis of quantitative analysis by absorption nhotometrv. This was exemplified by an incidence of mass population exposure to cobalt when beer
contaminated with the metal was consumed. Malina R, Barak V, van Dalen A, Duffy MI, Einamson R, Gion M, et al. A small piece of card that is half black and half white is most useful. However, if leadinduced coproporphyrinuria is caused by inhibition of this enzyme, then it is not clear why fecal excretion of coproporphyrin is not increased. BMJ
2004;328:1490. With regard to the sample(s) with low analyte concentration, one may preferably spike a set of serum samples from various patients with the analyte (e.g., a drug), rather than just one serum sample or a serum pool. Normal labor, rhythmic uterine contractions, and birth occur during this period. Dufour DR, Lott J, Nolte F, Gretch D,
Koff R, Seeff L. With this design, the selection 6 T I Laboratory Principles of the control group is critical. However, because protein excitation maxima are in the spectral region of 260 to 290 nm, their contribution to overall background fluorescence is minor when excitation occurs above 300 nm. The inherited deficiencies of urea cycle enzymes are
the major cause of hyperammonemia in infants. Analyte: A compound, substance, or constituent for which the laboratory conducts testing. Plasma insulin concentration is increased, but glucose tolerance is impaired in the obese (see Chapter 22). Other Criteria Various categories of candidate methods may he considered. The (-) isomer of
dextrornethorphan, levorphan (not available in the United States), is a potent opioid analgesic, and an example of the stereoselective nature of opioid receptor binding. Accuracy is the closeness of the agreement between the result of a measurement and a true concentration of the analyte. Reproductive Disorders, 780 Ann M. Lead is also found in dirt
from areas adjacent to homes painted with lead-based paints and o n highways where it has accumulated from the use of leaded gasoline in automobiles. If sweat is collected onto gauze or filter paper, the electrodes usually are made of copper and are slightly smaller than the stimulation and collection area. lishment of Need As with general
laboratory testing, the decision to implement a POCT service requires (1) establishment of need, (2) consideration of the clinical, operational, and economic benefits, and (3) examination of the costs and changes in the clinical process involved. This provides the opportunity to compare the results being reported by both the laboratory and other POCT
sites within the same organization. Cystic Fibrosis CF is an autosomal recessive disorder of exocrine glands throughout the body, including sweat glands, small exocrine ducts in the pancreas, and bronchial glands. Inborn Error of Metabolism: Primary disease due to an inherited enzyme defect. Rrcommendations on lipoprotein measurement: &om the
working group on lipoprotein measurement. External quality assurance is a longer-term process and addresses other issues surrounding the quality of the result. KEY W O R D S AND DEFlNlTl Bias: Systematic error in collecting or interpreting data, such that there is overestimation or underestimation, or another form of deviation of results or
inferences from the truth. Tietz textbook of clinical chemistry and molecular diagnostics, 4th ed. The cell potential is measured using a potentiometer, of which the common pH meter is a special type. .- . Under these conditions, the analyte is present in such high concentrations that it reacts simultaneously with the capture and labeled antibodies,
reducing the number of complexes formed and producing a falsely low result. Duplication of conditions of centrifugation is often desirable. Hemoglobin is the preferred analyte to monitor blood loss and the need for transfusion during trauma and surgery. The greatest success in terms of common usage and specificity has come from the use of a
kinetic measurement approach in combination with careful choice of reactant concentrations. See Blood urea nitrogen Bupropion, 555, 55% Butabarbital, 581t-582t Butalbital, 581t-582t yButyrolactone, 588 C C cells, 766 C 1 inhibitor deficiency of, 304 descriution of. FECH (also known as heme synthase) is an iron-sulfur protein located in the inner
mitochondrial membrane. Coronary Arteries: Small blood vessels that originate from the aorta above the aortic valve and provide the blood supply to the heart tissues. Usually, homogeneous redox processes take place only between two redox couples. CPBAs based on DBP measure both 25(0H)D2and 25(0H)D1. It consists of two dissimilar a- and Psubunits. Philadelphia: WB Saunders, 2003, plate 26.) ltrastructure of the Hepatocytes contain a well-developed organelle substructure (Figure 36-3). This dose-response curve is then used to determine the concentration of unknowns. The distribution of tasks must be carefully specified in developing such a communications network. Relative
nomenclature in this area of analysis has been finalized by CLSI,6some of which is summarized in Box 24-1. Many different samples are available for clinical laboratory analysis before and during pregnancy. Alternative designs are possible. In the area of diagnostic testing, it is applicable to the cost of alternative suppliers of the same test, device, or
instrument. Other lipids present are phosphatidylglycerol (PG), pho~phatid~linositol (PI), and phosphatidylethanolamine (see Chapter 23). The blood glucose concentration is low in newborns because of their small glycogen reserves, although some attribute the low glucose to adrenal immaturity. Many filtrations in the clinical laboratory are carried
out with filter paper and with plastic membranes of controlled pore size. Exposure Control Plan: A set of written instructions describing the procedures necessary to protect laboratory workers against potential exposure to bloodborne pathogens. Device Integration is important at this stage to focus on the requirements identified by the work-flow
mapping and not allow the vendor to try to sell equipment that may not be necessary. Hyperemesis Gravidarum Hyperemesis gravidarum is characterized by nausea and vomiting and, in severe cases, dehydration and malnutrition. Many analyzers also sample from cups or tubes filled with serum transferred from the original specimen tubes. See
Tiagabine Galactorrhea, 786 Galactose, 3741 Galactosemia, 832 P-Galactosidase, 153 Gallbladder, 699 Gallium melting point, 25t Gallstones, 675, 693 Galvanic electrochemicai cell, 84 y-Aminobutyric acid description of, 290f, 539 gabapentin effects on, 546 Gamma radiation, 31 Gamma ray, 19 - , ~~~ Gangliosides, 408-409 Gas(es) behavior of, 440442 blood. The Clinical and Laboratory Standards Institute (CLSI, formerly known as the National Committee for Clinical Laboratory Standards or NCCLS) has published several procedures for collecting many of the most common specimen types under standardized condit i o n ~ ' .as ~ well as specialized samples, such as for molecular diagnostics
and for sweat chloride analysis." ' Specimen Collection and Other Preanalytical Variables loo Blood for analysis is obtained from veins, arteries, or capillaries. This is performed by measuring the urinary pterins profile and by measuring the enzyme activity of dihydropteridine reductase (DHPR) in blood spotted on filter paper. Types of Balances
Double- and single-pan and electronic balances are frequently used in the clinical laboratory. The biggest increases in serum concentrations occurring after a meal are for glucose, iron, total lipids, and alkaline phosphatase. Automatic specimen introduction requires the development of mechanical interfaces between each laboratory analyzer and
devices, such as conveyor belts, mobile robots, or robot arms. Although tubular secretion undermines the theoretical value of creatinine as a marker of GFR, in the context of creatinine clearance this has previously been offset by the use of nonspecific methods to measure plasma creatinine. Philadelphia: Saunders, 2006:2153206. Approximately 1 in
2000 Caucasian infants is affected with CF. If K+concentrations are determined by ISE on whole-blood specimens using a blood gas instrument or a point-of-care device, increases in actual Kt concentrations caused by hemolysis may be easily overlooked. Erb3lHER-3, and ErbB41HER-4. Measurand: The "quantity" that is actually measured (e.g., the
concentration of the analyte). Alteration: A variation or change in DNA sequence. Carbohydrates, 373 David B. After separation, the bound label is measured and used to calculate the unlabeled antigen concentration. harmacological Ethylene glycol itself is relatively nontoxic, and its initial CNS effects resemble those of ethanol. In addition, 2,3diphosphoglycerate (2,3-DPG) does not bind Hb F and therefore cannot decrease its affinity for oxygen. ADH is a nona-peptide that binds to specific receptors on the basal membranes of renal collecting duct cells. SCCA is measured using immunoradiometric assay or the microparticle enzyme immunoassay on the IMx analyzer (Abbott Diagnostics,
Chicago). The mean difference (42 nmol/L) with +2 SD of differences is shown (dashed lines). Myron Johnson, M.D. Professor of Pediatrics, Emeritus The University of North Carolina School of Medicine Chapel Hill, North Carolina Amino Acids and Proteins Stephen E. A chylomicron is a spherical particle with a core of triglyceride surrounded by a
monolayer of phospholipids, cholesterol, and apolipoproteins. Thus the activity coefficient of each ion in the calibrating solutions approximates that in the sample matrix, allowing calibration and measurement of electrolytes in units of concentration instead of activity. In case of excitation interference, the analyte atoms are excited in the atomizer,
with a subsequent emission at the absorption wavelength. Electrolyte Exclusion Effect' The electrolyte exclusion effect is the exclusion of electrolytes from the fraction of the total plasma volume that is occupied by solids. Laboratory automation: Communications with automated clinical laboratory systems, instruments, devices, and information
systems. Of course, a study may use a good design but suffer from serious drawbacks in other dirnensions; for example, many patients may have been lost to followup or the studied test performed poorly during the study as indicated by poor day-to-day precision. See Celiac disease Glycated hemoglobin assays for immunoassays of, 396
standardization of, 396-397 blood glucose concentrations and, 383-384 characteristics of, 376 definition of, 373 economic evaluations, 12 formation of, 378 glycemic control assessments, 4 high-performance liquid chromatography measurement of, 396 ion-exchange liquid chromatography measurement of, 395-396 labile, 396 light-scattering
immunoassay for measuring, 194 measurement of, 395-396 reference intervals for, 397 Glycated hemoglobin adduct, 510 Glyceraldehyde, 374f Glycerol, 407 Glycerol esters, 407, 409f Glyceroph~s~hate, 423 Glycine, 288f, 2921 Glycogen definition of. The APC gene was detected by an interstitial deletion on chromosome 5q in a patient with hundreds
of polyps. Acid-base disorders: classification and management strategies. The inflexibility in the menu of tests that could be performed on these analyzers eventually led to their replacement in the marketplace by more versatile configurations. Other predictive indices using routine and nonroutine laboratory tests have also been proposed, but have not
found wide acceptance in North America in evaluation of liver fibrosis at the time this chapter is written. This mechanism is apparently the one inhibited by the powerful loop diuretics. A high-fat diet, in contrast, depletes the nitrogen pool because of the requirement for excretion of ammonium ions to maintain acid-base homeostasis. Dissociated
anion exchanger-based electrodes employing lipophilic quaternary ammonium salts as active membrane 88 PART II Analytical Techniques and Instrumentation jNL--/-V- ETH 227: Na' / ETH 157: Nei Figure 5-2 Stmctures of common ianophores used to fabricate polymer membrane type of ISEi for clinical analvsis. One important characteristic of a
population is its central location. Generally, it is possible to devise a cell in such a manner that all the potential gradients except one are constant. Specific hepatitis viruses have been labeled A, B, C, D, and E. Dl and D2 are detectors; Dl monitors the variation in excitation intensity and D2 measures fluorescence emission intensity. 2 2 , The clinical
features of the porphyrias are insufficiently specific to enable their diaenosis without laboratom investigation. Within this limitation a calibration constant (K) may be derived and used to calculate the 66 T II Analytical Techniques and Instrumentation concentration of an unknown solution by comparison with a calibrating solution. Heme-containing
proteins participate in a variety of redox reactions, including: 1. Furthermore, testing for linearity is related to assessment of trueness over the analytical measurement range. The endocrine functions of the kidneys may be regarded either as ( I ) primary, because the kidneys are endocrine organs producing hormones, or (2) secondary, because the
kidneys are a site of action for hormones produced or activated elsewhere. In health, the concentration of creatinine in the bloodstream also is relatively constant. Building a better delivery system. When blood collection is complete and the needle withdrawn, the patient is instructed to hold a dry gauze pad over the puncture site, with the arm raised
to lessen the likelihood of leakage of blood. They offer great flexibility and are suited especially for the development of new assays. Although guidelines based on the urine concentrations of morphine and codeine have been proposed to rule out poppy seed ingestion as the source of these opiates, they are not always reliable. As depicted in Figure 2-2,
pipettes are being designed with a goal of reducing an employee's risk of having cumulative stress disorders caused by awkward posture, repetitive motion, and the repeated use of force. 3rd ed. 99 Molecular Diagnostics: A field of laboratory medicine in which principles and techniques of molecular biology are applied to the study of disease. Will
rapid HbA,, testing in a clinic (rather than in a distant laboratory) save time for patients by providing results at the time of the clinic visit? Yen and Jaffe'e's reproductive endocrinology: Physiology, pathophysiology, and clinical management, 5th ed. Kinetic assays have been developed to provide more specific, faster, and automated analyses. The skin
lesions are caused by porphyrin-catalyzed photo damage of which singlet oxygen is the main mediator. B, Chemiluminescent assay for an alkaline phasphatase label using AMPPD (disodium 3(4-methoxyspiro[l,2-dioxelane-3,2'2'tri~Y~l~[3333l.1l-de~anl4y1)phenyi phosphate). The ammonia concentration in the portal vein is typically fivefold to tenfold
higher than that in the systemic circulation. T h e worlcstation is usually directly interfaced with the LIS host, accepting downloaded test orders, and uploading test results. When a sensitized woman is pregnant with an RhD-positive fetus, the antibodies cause destruction of the fetal erythrocytes. ~ ~ CH .... All of the forms of CCK are produced by
enzymatic cleavage of a single 115-amino acid precursor, preprocholecystant roles in the neuroendocrine control of the gut. orickline, itchine sensation in the skin, moshreque&ly on &?ace a d b a c k s orthe hands. 6 Data collection: Was data collection planned before the index test and reference standard were performed (prospective study) or after
(retrospective study)? However, a better understanding of the disposition kinetics of drugs in hair is needed. Bruns, M.D. Concepts, Definitions, and Relationships, 2 Evidence-Based Medicine-What Is It?, 2 Evidence-Based Medicine and Laboratory Medicine, 3 Information Needs in Evidence-Based Laboratory Medicine, 4 Characterization of
Diagnostic Accuracy of Tests, 4 Outcomes Studies, 6 Systematic Reviews of Diagnostic Tests, 9 Economic Evaluations of Diagnostic Testing, 1 1 Clinical Practice Guidelines. The serum half-life is about 12 minutes. Consequently, approximately 90% of open neural tube defects are detected by maternal serum AFP screening.'+ Prophoblastic Disease
Serum CG determinations are very useful for monitoring patients with germ cell-derived neoplasms or other CGproducing tumors, such as lung carcinoma. The cans should be stored, in kecping with storage quantity rules, in a safety cabinet until pickup by a waste-disposal firm. In the quartz-halogen lamp, low-pressure halogen vapor (e.g., iodine or
bromine) is enclosed in a fused silica envelope in which a tungsten filament serves as an incandescent light source. All cellular injury may induce fibrosis as an adaptive or healing response, with the duration of injury and genetic factors determining whether cirrhosis and ultimately carcinoma occur (Figure 36-7). The error log may also highlight when
problems are arising. Erythrocyte and plasma folate concentrations are reduced in protein-calorie malnutrition, but the serum vitamin B,, concentration is unaffected or may even be slightly increased. Immunoglobulin (IgG) is increased in autoimmune hepatitis and cirrhosis; IgM is increased in primary biliary cirrhosis. Symptoms tend to be more
severe during spring and summer and may improve during pregnancy. In some cases, the crushed pill may be snorted or solubilized for IV injection. 24 Estimates of test reproducibility, if done. Ion-selective membranes typicallyconsist of glass, crystalline, or polymeric materials. .Der unit time. The pyloric zone is subdivided into the antrum (the distal
third of the stomach), the pyloric canal, and the sphincter. Because A- is derived principally from the salt, the equation also is written as: pH = pKm+log [salt] [undissociated acid] Likewise, the equation is also used to calculate the concentration of the diluted solution when a given volume is added to the starting solution. Philadelphia: Saunden
2004213-54. Cardiac Troponin Clinical laboratory testing in the setting of CHF focuses on several goals: (1) to determine the cause of diagnostic symptoms, (2) to estimate the degree of severity of CHF, (3) to estimate the risk of disease progression and risk, and (4) to screen for a less symptomatic disease. The labeled analyte binds to the antibody
resulting i n a change in its rotational relaxation time and fluorescence polarization. Collection of urine samples using a rubber catheter has been known to result in elevated results because rubber contains trace amounts of cadmium that are extracted as urine passes through it. Clin Chem 1989;5:783,6. GI, (G,,) is demarcated. The review team must
develop a protocol for the project. The volume of amniotic fluid is (1) 200 to 300 mL at 16 weeks, (2) 400 to 1400 mL at 26 weeks, (3) 300 to 2000 mL at 34 weeks, and (4) 300 to 1400 mL at 40 weeks. Paraprotein: An abnormal plasma protein appearing in large quantities as a result of a pathological condition. In addition, clinical laboratories are also
automating their preanalytical and postanalytical operations. The term osmolality expresses concentrations relative to mass of solvent (1osmolal solution is defined to contain 1 osmol/kg HZO), whereas the term osmolarity expresses concentrations per volume of solution (1 osmolar solution is defined to contain l osmol/L solution). If the patient is an
outpatient, the phlebotomist should ask the patient to state his or her name and confirm the information on the test requisition form with identifying information provided by the patient. In the direct ISE methods, sample is presented to the electrodes without dilution. Spina Bifida: A birth defect characterized by a spinal cord that did not close

normally during development. Until 2002 screening was recommended at 16 to 18 weeks of gestation, but now it is possible to screen for Down syndrome as early as 10 weela15 Glucose tolerance testing should be performed at 24 to 28 weeks. Pathogenesis, diagnosis, and treatment of alcoholic liver disease. However, millimeters of mercury (also
called tow) have continued to remain popular (see Box 24-1 for conversion factors). cells. It occurs in children (most cases 4 to 12 years of age) following chickenpox (varicella)or an influenza-type illness; its occurrence has been associated with aspirin ingestion. Polyclonal Antiserum: Antiserum raised in a no~malanimal host in response to
imlnunogen administration. The second approach is more complex, but allows estimates of such things as the applicability of estimates of diagnostic accuracy to different settings and the effect of study design and inherent patient characteristics (such as age, sex, and symptoms) on estimates of a test's diagnostic accuracy. This limiting current is
proportional to the concentration of the electroactive species (Ox in this case) as expressed by the following equation: where i is the measured current in amperes, n equals the number of electrons in the electrochemical reaction (reduction in this case), F is Faraday's constant (96,487 coulombs/mol),A is the electrochemical surface area of the
working electrode (in cm2) (assuming a planar electrode geometry), D is the diffusion coefficient (in cm2/sec) of the electroactive species (Ox in this ART II 92 Electrode Analytical Techniques and Instrumentation Sample Solution the external voltage is applied between the working and a reference electrode, and the current monitored. Stellate cells
(formerly referred to as Ito cells) are located between the endothelial lining of sinusoids and the hepatocytes. At a constant CH 95 applied current, the number of coulombs passed between the anode and cathode is directly proportional to time (coulombs =amperes x seconds). Meeting these perfo~mancegoals ensures that the analytical imprecision is
small compared with the normal day-to-day variations that occur within an individual. T h e first absolute systems were based on the centimeter, gram, and second (CGS) and then the meter, kilogram, and second (MKS). Sudbury, MA: Jones and Barrlctr, 2005. ' i Secondly, 47 new authors joined our team of veterans from the fifth edition to revise and
produce chapters that reflect the state-of-the-art in their respective fields. Standard errors of estimates are derived from the binomial distribution. The labilc iron pool: dwracterization, measurement. - ~ ~~ Significant progress has been made in integrating the individual steps of the analytical process into analytical systems. The outer gas-permeable
membranes also help restrict the diffusion of analyte to the inner working electrode; hence the membrane can control the mass transport of analyte (Dl6 term in equation 17), such that in the presence or absence of sample convection, mass transport of oxygen to the surface of the platinum working electrode is essentially the same. The pneumatic
tube system should be designed to eliminate sharp curves and sudden stops of the specimen carriers because these factors are responsible for much of the hemolysis that may occur. Secondary coproporphyrinuria can also be caused by the toxic effects of alcohol, arsenic, other heavy metals, and various drugs. Through stimulation of the adrenal
medulla, nicotine increases the concentration of epinephrine in the plasma and the urinary excretion of catecholamines and their metabolites. Both the ERs and PRs are present in a large protein complex, and upon hormone binding, the receptors migrate to the nucleus, bind to the DNA, and activate transcription. Canah C . Hawker -- Point-of-care
instrumentation / Christopher P. Western Blotting: Membrane-based assay where proteins are separated by electrophoresis, followed by transfer to a membrane and probing with a labeled antibody. The type, quantity, and disposal of waste generated 8. are separated by the first mass spectrometer, they enter the "collision celi" where they are broken
down into fragmcnts by collision with a neutral gas. However, the electrochemical measurement of hematocrit in conjunction with blood gases and electrolytes remains in use mainly because of simplicity and convenience, despite some limitations. symptoms; potentially life threatenOncogene: A gene that causes the malignant transformation of
normal ing; detected by tests for increased urine porphobilinogen. Hence, at best creatinine clearance only provides a crude index of GFR. Advances in information technology and consumer electronics have had a major impact on this area. Detection of the ECD of HER-2/neu (p105) in serum is by ELISA and automated immunoassay. The plasma
growth hormone concentration is particularly sensitive to 56 T I Laboratory Principles smoking. The ideal study examines a consecutive series of patients, enrolling all consenting patienw: suspected of the target condition within a specific period. Crrani P. 652-653 ~iarihea acidosis caused by, 671 chronic, 708-710, 709f definition of, 696 secretory,
710 Diastole, 615 Diazepam, 582t Diazo reaction, 524 Difference plot, 215-216, 216f Differential verification bias, 6 Differentiated thyroid carcinoma, 773 Diffraction grating, 69 Diffusion passive gel, 158-159 single immunodiffusion, 158 Digestion, 696 Digestive process, 696, 698-699 Digital data representation, by computers, 240 Digoxin, 550t, 550551 Dihydrocodeine, 591f, 594f Dihydroprotein reductase, 829f Diydrotestosterone, 781, 781f Dihydroxyacetone, 374f Dihydroxyphenylalanine, 290f, 461f 3,4-Dihydroxyphenylglycol, 460, -- 467 , Dilantin. The liver has a significant reseme capacity, preventing protein concentrations from decreasing unless there is extensive liver damage. When
deteriorating or poor performance is identified in one of these schemes, it is important to document the problem, and then provide and document a solution. As a prognostic indicator, ER positivity suggests a better 5-year outcome; however, after 5 years, ERnegative tumors have a better prognosis. D, Scheme for spur formation. Guidelines for metaanalyses evaluating diagnostic tests. This provides water for cooling and for confinement of the reagent in the event the flask or bottle breaks. It has been used for drug-facilitated sexual assault (date rape). As discussed in Chapter 43, it is also useful for diagnosing and monitoring pregnancy. OSHA has mandated that. State the purpose of an
ergonomics program. Disorders of carbohydrate metabolism (such as galactosemia) cannot yet be detected by MSIMS. Absorption by other atomic species usually is not a problem because of the extremely narrow bandwidth (0.01 nm) used in the absorption measurements. Moreover, a methadone-positive, EDDP-negative specimen would indicate
specimen spiking by a noncompliant patient. Treatment of PCP toxicity is supportive. Semin Vasc Med 2002;2:315-23. CH 357 Estrogen and progesterone each have at least two separate receptors. Thus the determination of both ethylene glycol and glycolic acid provides useful clinical and confirmatoryanalytical information in cases of ethylene glycol
ingestion. Because propoxyphene is frequently taken in combination with acetaminophen or aspirin, quantification of acetaminophen and salicylate in serum is advisable to assess their possible toxicity. In serum, it exists as a mucin, a high molecular mass (200 to 1000 kDa) glycoprotein complex. Only trace amounts of hydramarphoi conjugates ate
formed. A single use, lateral-flow immunoassay test device is also available (cutoff 100 ngImL). The confidence of the (1) clinician, (2) caregiver, and (3) patient in the results generated by a POCT device depends on the performance and robustness of the instrument and the competence of the operator. An alternative, model-free approach is to
estimate a smoothed spline curve, which often is performed for immunoassays. These advantages promoted the development of optical sensor technology initially for design of intravascular blood gas sensors. Abusers describe feelings of euphoria; dissociative effects, such as a sense of floating; and hallucinations. Working group on rumor marlier
criteria (WGTMC). Phosphorescence intensity or phosphorescence lifetime measurements of immobilized metal ligand complexes have also been employed to measure pH, blood gases, or electrolytes. Mean Bias and Random Bias Taking mean bias and random bias into account, we obtain the following expression for a n individual measurement of a
given sample by a field method: x, = XT,,, + E, = X , + Mean-Bias + Random-Bias, + E, For such an individual measurement, the total error is the deviation of xi from the true value, T h e occurrence of measurement errors is related to the ~ e r f o r Total error of xi = Mean-Bias+ Random-Bias, +E; factors may be incorporated in an error model. The
extent of specimen transport via conveyor depends on the activities to be included. ilirubin Metabolism Defects in bilirubin metabolism resulting in jaundice are known to occur at each step in the metabolic pathway. -~ Conductometrv is an electrochemical technmue used to determine the quantity of an analyte present in a mixture by measurement of
its effect on the electrical conductivity of the mixture. An indicator electrode is used in potentiometry that produces a potential representative of the species being measured. Washington, DC: AACC Press, 2001. A paradoxical increase in CA 15-3 can be seen in those who respond to treatment. An example of this type of technology is shown in Figure
12-5). Part of this standard is irequently referred to as the "Lab Right to Know Standard." There are many aspects to the safe operation of a clinical laboratory. For those processes requiring physical removal of serum from the original tube, secondary labels bearing essential information from the original label must be affixed to any secondary tubes
created. They are obtained with a catheter between 9 and 12 weeks gestation. Five viruses have been identified (A, B, C, D, E) as causes of infection that primarily targets the liver. Kiechle FL, ed. Aliquots for such analysis as a microscopic examination or molecular testing should not be removed while a 24,hour collection is in process. High,
senaitiviry C-reactive protein and cardiac C-reactive protein assays: is there a need to differentiate! Clin Chem 2006;52:1254-6. Immediately after collection, liquid stool specimens should be clarified of particulate matter by filtration or centrifugation. Acute injury to the liver may be asymptomatic, but often presents as jaundice. acteria, and
Gastrointestinal The dicarboxylic porphyrin fraction of feces contains protoporphyrin and other dicarboxylic porphyrins derived from it by bacterial reduction or removal of vinyl side groups. BCR-ABL detection, by reverse transcription-polymerase chain reaction (RT-PCR), is also useful in monitoring minimal residual disease in patients who have
undergone bone marrow transplantation. Winnioee. The detection period for these acetyl derivatives is relatively short (-8 to 12 hours). Light reflected through the antibody film alone produces a gold background that changes to purple when the thickness of the film is increased because of the presence of an antigen (Figure 12-4). Redox Electrodes
Redox potentiah are the result of chemical equilibria involving electron transfer reactions: Oxidized form (Ox) + ne- t,Reduced form (Red) (1) where n represents the number of electrons involved in the reaction. This method was modified by eliminating the silica cartridge and using "phase switching" with a single C180H cartridge. More sensitive
immunoassay methods having cutoff values of 10 to 20 pg/L and ultrasonography have been used in Taiwan and Japan with better success in detecting HCC at earlier stages. Hyperbilirubinemia: Excessive coucentrations of bilirubin in the blood, which may lead to jaundice; the hyperbilimbinemias are classified as conjugated or unconjugated,
according to the predominant form of bilirubin in the blood. Prolonged application of a tourniquet and/or muscular activity will decrease venous PO2 and pH. See Phosphate types of, 149 Cayenne, 57 Celiac disease, 696, 703-704 Cell counters, 186 CellCept. 21~li..~~r; prus 1,lL,r.>, $I\.II I ~,!Y, 11~~t ~~C I~ I:I~ ~ Tilt. Methadone is used clinically
(1) for relief of pain, (2) to treat opioid abstinence syndrome, and (3) to treat heroin addicts in an attempt to wean them from illicit IV drug use. Extramedullary erythropoiesis destroys hepatocytes and leads to decreasedproduction of serum albumin and decreased oncotic pressure in the intravascular space. hromogranins Chromogranins are a family
of protein components present in the secretory granules of most neuroendocrine cells. The definitive test for lead toxicity is measurement of blood lead, but occasionally lead exposure is responsible for porphyria-like symptoms and may be an unexpected finding when investigating patients for suspected porphyria. Paracrine: A type of hormone
function in which hormone synthesized in and released from cells binds to the hormone's receptor in nearby cells of a different type and affects their function. The importance of these considerations on sample integrity for analysis of Ktis discussed later in this chapter. CLSl/ NCCLS Document GP5,AZ. Studies on meconium have raised new issues
concerning fetal versus maternal drug metabolism. Electrochemistry and Chemical Sensors Erythrocytes act as electrical insulators because of their lipid-based membrane composition. Actually the cut-off point is defined in such a way that for samples having a true concentration exactly equal to the cut-off point, 50% of the results will be positive and
50% will be negative. Unfortunately, many analysts misunderstand the necessity of collecting the correct volume, leading to false-positive and false-negative sweat tests, which have a significant implication for patient care. Landers -- Chromatography / Glen L. Spe~tro~l~otometry is the measurement of the intensity of light at selected wavelengths?
Their patience, warm cooperation, sound advice, and professional dedication are gratefully acknowledged. Several different delta check methods have been proposed including (1) delta difference: current result minus previous result; (2) delta percent change: (current result - previous result) x 100%/previous result; (3) rate difference: delta
differenceldelta time; and (4) rate percent change: delta percent changeldelta time (where delta time is the interval between the current and previous specimen collection times). With the switch of erythr~~oiesis to the fetal liver and spleen, f e d hemoglobin (Hb F) production begins. This approach leads to interpretive problems.' For example, if the
new therapy is always effective, the tested group will always fare better even if the test is a coin toss because only the tested group had access to the new therapy. Laboratory chemicals are available in a variety of grades. This problem has been called "[email protected] bias." Similarly, if a test is developed to distinguish patients with the target
condition from patients with a similar condition, it may be misleading to use healthy subjects as controls, rather than patients with similar symptoms, when evaluating the diagnostic accuracy of the test. Rapid metabolizers form a greater amount of the more potent hydromorphone compared with slow metabolizers. ~ ~ ' and enzyme studies give no
inforsensitive t e ~ h n i ~ u e sDNA mation about disease activity, are rarely necessary to confirm the diagnosis in clinically overt porphyria, and are mainly of use for family studies. The ability to use assays for monitoring and the ability to use common reference intervals within a population may be considered patient-centered objectives in a broad
sense if not in a narrow one. The uncertainty derives from electrical and mechanical imperfections in the instrument and individual variations in the use of the instrument. If the local barometric pressure, P(Amb), on this occasion is 747 mm Hg, then the humidified calibrator gas is present in the chamber at ambient, barometric pressure, such that
P(Amb) = 747mm Mg =PO, + K O , + PN, + PH,O To set the instrument to the PO, and PCO, of the calibrator gas, the P(Amb) must be adjusted by 47 mm Hg, the PH,O at 37 "C. With such techniques, nucleic acid probes labeled with radioactive PTER 2 51 "P are incubated with target nucleic acid. Early adenoma is associated with the loss of methyl
groups on the DNA strand. Indeed, metastatic breast cancer patients with both ER- and PR-positive tumors have aresponse rate of 75% to endocrine therapy, whereas those with ERpositive and PR-negative tumors have a 40% response rate. hat is Laboratory Medicine? Protection of Laboratory Workers from Occupationally Acquired Infections:
Approved Guidelime. The protein fraction of lamellar bodies is approxi.mately 4% and is composed of four surfactant-specificproteins, SP-A, SP-B, SP-C, and SP-D. Appropriate hazard warnings include any words, pictures, symbols, or combinations that convey the health or physical hazards of the container's contents and must be specific as to the
effect of the chemical and the specific target organs involved. Although most pregnancies progress without problems, complications can arise in the mother, placenta, or fetus. Price CP, Newman DJ, eds. P,,: The PO, for a givenblood sample at which the hemoglobin of the blood is half saturated with Oi; Pso reflects the affinity of hemoglobin for 02. As
the intensity of reflected light is nonlinear with concentration of the First collimator /mirror Second collimator mirror Figure 11-2 Use af a diodc array in the SYNCHRON CX7 monochromator reduces requirements for moving parts. The particles of charcoal and the adsorbed antigen then are removed by allowing the particles to settle or by
centrifugation. List the components of a spectrophotometer and provide examples of each component. Red areas represent nonaqueous volumes, which could consist of lipids, proteins, or even a slurry of latex or sand prticles. negative log of the activity of Hi (aHi), which is the entity actually measured with pH meters. Several laboratories perform
reflex testing of a positive IRT screen to DNA analysis of the CFTR gene. What is the cost of the test result produced by laboratory A compared with laboratory B! What is the cost of the test result produced by POCT compared with the laboratory! Will provision of rapid blood testing for the emergency department reduce the length of patients' stays in
the department and thus decrease cost for the hospital? Laboratom evaluation of rcnai tubular acidosis. However, most fluorescence measurements are made on very dilute solutions, and the inner filter effect is therefore not a problem. List the methods of analysis and principles of the procedures used in the assessment of fetal lung maturity. A n
example of a Western blotting analysis for human immunodeficiency virus type 1 (HIV-1) antibodies is shown in Figure 10-10.When applied to antigen assays, concentrations of antigen as low as 500 ng/mL or 2.5 ng per band in the gel have been detected. , ~ ~ c . The presence of linearity is a prerequisite for a high degree of trueness. Screening test
methods include hemoglobin electrophoresis (Chapters 6 and 28), isoelectric focusing, and high performance liquid chromatography (Chapter 7). As a result, Lp(a) values reported in clinical studies are difficult to compare. A further zone contains an immobilized irrelevant murine monoclonal antibody; this detects the presence of heterophile
antibodies in samples, particularly human antimouse antibodies. Karcher, Ph.D. Associate Clinical Professor Oakland University Rochester, Michigan; Clinical Chemist William Beaumont Hospital Royal Oak, Michigan Electrophoresis George G . The quantity name or its abbreviation 6. See Salicylate Assays agglutination, 170 cholesterol
measurements, 422 decision limits of, 237 high-density lipoprotein measurements using, 423 hormone measurements using, 458 immunoassays. For fluorophores with small Stokes shifts, the excitation and emission spectra overlap and are particularly susceptible to loss of detection because of background light scatter. Cost-utility analysis includes
the quality and the quantity of the health outcome, or in other words looking at the quality of the life-years gained. Silk DB. However, the time interval in which the drugs may be detected is generally limited to a few days following drug use. Wick Flow: Movement of water from the buffer reservoirs toward the center of an electrophoresis gel or strip
to replace water lost by evaporation. In addition, any specimen of any type that contains visible traces of blood should be handled using these Universal Precautions. Cobalt is quantified in biological tissues by AAS and by ICP-MS. Poor external validity limits the ability to generalize the findings because results of the study, even if unbiased, do not
correspond to settings encountered by the decision maker. Pericardiocentesis has now been largely supplanted by echocardiography. In general, individuals are considered in four groups-the newbom, the older child to puberty, the sexually mature adult, and the elderly adult. One approach for apo E genotyping uses oligonucleotides to amplify
merging New Lipid and Lipoprotein Assays'= Several alternative lipid and lipoprotein tests are being developed to measure lipoprotein subfractions, intermediate-density (remnant) lipoproteins, and oxidized LDL. Chical Laboratory Informatics, 239 Brian R. xcretory Function Organic anions of both endogenous and exogenous origin are extracted
from the sinusoidal blood, biotransformed, and excreted into the bile or urine. Androstenedione: An androgenic steroid produced by the testis, adrenal cortex, and ovary. Clinical utility of biochemical analysis of cerel?rospinal fluid. 21 Estimates of diagnostic accuracy and measures of statistical uncertainty (e.g., 95% confidence intervals). This type of
liquid dispensing device is also obtainable as a computer-controlled system. Ohstet Gynecol Clin North Am 2001;28:1-20. In one study, the highest hair arsenic observed was 210 pg/g dry weight in a case of chronic exposure that was the cause of death.' Serum is the least useful specimen for identify- ~~ 608 PART IV Analytes ing arsenic exposure.
Direct determination of Psoand of standard bicarbonate are two applications of tonometry. ity. Dipsticks are single-pad devices that are relatively simple in construction and are composed of a pad of porous material, such as cellulose, that is impregnated with reagent and then dried.'" Complex Strips. It occurs in nature as A4-androstenedione and
A5androstenedione. The increase of the latter is mainly the intestinal isoenzyme and is greater when a fatty meal is ingested. Methoxyhydroxyphenylglycol (MHPG): A metabolite of epinephrine and norepinephrine formed primarily from 0-methylation of dihydroxyphenylglycoland in smaller amounts from deamination of norrnetanephrine and
metanephrine; found in brain, blood, CSF, and urine, where its concentrations can be used to measure catecholamine turnover. With intoxication, plasma concentrations of catecholamines are substantially increased. Calomel electrodes are frequently used as reference electrodes for pH measurements using glass pH electrodes. Muri P. McMillin,
Ph.D. Assistant Professor of Pathology University of Utah School of Medicine, Medical Director of Clinical Toxicology, Drug Abuse Testing, Trace Elements, Co-Medical Director of Pharmacogenomics ARUP Laboratories Salt Lake City, Utah Therapeutic Drugs; Reference Information for the Clinical Laboratory Mark E. Thus the term "bicarbonate" may
actually be preferable to "total COz." Alternatively, it is probabie that the result of a stat specimen, that is rapidly processed and promptly analyzed, has a much smaller error. If a one-sided statistical perspective is taken, the expression is modified to Bias + 1.65 SDA, indicating 5% of results being located outside the limit. Unlike the other HDL
cholesterol assays, there is no sample pretreatment step and thus direct assays are able to be fully automated. Gas-Filled Detectors. The serum concentration in healthy individuals is less than 0.1 pg/L, and an elevated concentration is usually associated with medullary carcinoma of the thyroid. If the AAm rises or plateaus at about the 80th percentile
of zone 2 on the Liley curve, fetal blood sampling is indicated. For example, increased activity of gamma-glutamyl transferase (GGT) is used as a marker of persistent drinking. If the collection time exceeds 30 minutes, the requirement for the amount of sweat needed to ensure adequate stimulation must increase. Walter B. Burtis Edward R.
Calcitonin: A polypeptide produced by the parafollicular cells of the thyroid that, at pharmacological concentrations, reduces calciuin concentration in blood. Analytical Methodology The initial screening test for methadone is typically immunoassay. Wavelength Although the absorbance maximum of the Jaffe reaction is between 490 and 500nm,
improved method linearity and reduced blank values have been reported at other wavelengths, the choice varying with hydroxide concentration. See Column chromatography definition of, 112 gas. Roberts, M.D., Ph.D., Gwendolyn A. This reduces the possibility of self-inoculation. Whilemost adultswithacuteHAV infection become jaundiced, most
children remain asymptomatic. Vitamin: An essential organic micronutrient that must be supplied exogenously and in many cases is the urecursor to a metabolically derived coenzyme. Often the blood PO2is also reduced. Gastroenterologist 1995;3:105-18. Patients with classic PKU are clinically asymptomatic at birth; developmental delays and
neurological manifestations typically become evident at several months of life, when brain damage has already occurred. Operators may reprogram certain functions of the analyzer (e.g., the timing interval for a kinetic reaction and set point of the reaction temperature); enter certain values, such as calibrator concentrations; display stored
information in raw or processed form; or define the format of printed output by simple interaction with the computer softwarc. Avitaminosis: A disease condition, described as a deficiency syndrome, resulting from lack of a vitamin. Open Versus Closed Systems Automated analyzers also are classified as "open" or "closed." In an open analyzer, the
operator is able to change the parameters related to an analysis and to prepare "in-house" reagents or use reagents from a variety of suppliers. lasma Albumin Plasma albumin measurements are useful in assessing the chronicity and severity of liver disease. Glucose-6-Phosphate Dehydrogenase: An enzyme that catalyzes the first step in the hexose
monophosphate pathway, i.e., the conversion of glucose-6-phosphate to 6-phosphogluconate, generating NADPH. Systematic Review: A methodical and comprehensive review of all published and unpublished information about a specifictopic to answer a precisely defined clinical question. Keith G. Models that allow for digital adjustment of the volume
aspirated and dispensed are available. This protein has a short half-life of 24 to 48 hours, making it a sensitive indicator of current synthetic ability. low 0x1 c~wantsnare further seiected. Turbidity: The decrease of transparency (or increased "cloudiness") of a solution caused by suspended particles that scatter light; the amount of light scattered
being related in a complex way to the concentration and sizes and shapes of the particles. Hepatic and pulmonary hemosiderosis are characterized by abnormal quantities of hemosiderin in the liver and lungs, respectively. All pregnant women should be screened for hepatitis B with HBsAg. If positive, their babies should be immunized with hepatitis B
immune globulin and hepatitis B vaccine. D, Codabar. Optodes have certain advantages over electrodes, including (1) ease of miniaturization, (2) less electronic noise (no transduction wires), (3) long-term stability using ratiometric type measurements at multiple wavelengths, and (4) no need for a separate reference electrode. Glucose tolerance is
less in blacks, Polynesians, Native Americans, and Inuits than in comparable age- and sexmatched whites. In view of the current state of poor standardization for Lp(a), it is difficult to define exact cutoffs to be used clinically. This method is used because the quantitative recovery of this fraction, particularly when triglyceride concentrations are high,
is often difficult. HDL cholesterol assays are considered inac- + NADi (8) ADP +phosphoenol pyruvate -- > lactate + NADi suchsamplesare pretreated to remove or reduce the interference by triglyceride-rich lipoproteins, which do not fully precipitate. Booth, Ph.D., F.C.A.C.B., and Eleftherios P. Analytical: proficiency testing, quality controls,
standards b. T h e pills may be chewed or crushed to release for immediate availability of the entire dose, which is intended for extended release over a 12-hour period. Levey-Jennings Control Chart: A simple graphical display in which the observed values are plotted versus an acceptable range of values, as indicated on the chart by lines for upper
and lower control limits, which commonly are drawn as the mean plus or minus 3 standard deviations. Activation of RET appears to be through dimerization and transphosphorqlation of the receptor that recruits numerous signaling molecules. For example, protein, glucose, glycogen, triglyceride, fatty acid, cholesterol, and bile acid synthesis all occur
within the liver. The most common drugs linked to chronic hepatitis are nitrofurantoin, methyldopa, and HMG-CoA reductase inhibitors. In such cases, the electrons are transferred from a reductant (Red,) to an oxidant ( O x z ) In this process, Redl is oxidized to its conjugate Ox,, whereas 0x2 is reduced to Red2: In an electrochemical cell, electrons
may be accepted from or A donated to an inert metallic conductor (e.g., reduction process tends to charge the electrode positively (remove electrons), and an oxidation process tends to charge the electrode negatively (add electrons). The order of inhibition by various cations is Cs+> Rbi > NH; > Kt > Na+ > Lii. Other ways of using subgroups can be
envisioned. Because creatinine is endogenously produced and released into body fluids at a constant rate, its clearance has been measured as an indicator of GFR. Herbal Preparations Herbal preparations are not regulated by standardized manufacturing practices, resulting in great variability in their com- Specimen Collection and Other Preanalytical
Variables position and thus their reported effects. 199 instrumentation to information systems and the patient record (see earlier discussion). They include naturally occurring compounds, drugs, environmental agents, carcinogens, insecticide, etc. CYFRA 21-1 is elevated in all types of lung cancer, although it is most sensitive for non-small cell lung
cancer and SCC. Guyatt GH, Rrnnie D, eds. The impact and requirements of these regulations are described in the section on biological hazards. After chemotherapy, the CA 125 concentration provides an indication of disease prognosis. Pure metallic antimony (Sb) is very brittle and little used in manufacturing processes. Respiratory Distress
Syndrome: A disease of premature newborns caused by a deficiency of lung surfactant. See Sodium specimens for measurement of, 432 standard reference materials for, 2% sweat-electrolyte concentration, 437 Electrolyte exclusion effect, 431, 434435 Electrolyte profile, 432, 656 Electrolytic electrochemical cells definition of, 84 electrode
configuration of, 92 Electrolytic electrochemical cells (Continued) equations for, 91 voltammetry/amperometry use of, 91 Electromotive force, 85 Electron acceptors, 98, 98f Electron capture, 30 Electron capture detector, 120t Electron ionization, 130, 13% Electronic health record, 239, 243 Electropherogram, 102 Electrophoresis automated systems
for, 105 blotting techniques, 107-108 buffers for, 104, 110 capillary buffers for, 108 definition of, 102 detection modes, 108-109 "focusing" technique, 109 gel electrophoresis, 109 instrumentation for, 108f ion electrophoresis, 109 isoelectric focusing electrophoresis, 109 modes of operation, 109 optical techniques used with, 108 power supply for, 104
sample injection, 108 technical considerations, 111 technique for, 108, 108f zone electrophoresis, 109 creatine kinase measurements using, 320, 321f definition of. Variable Number of Tandem Repeats (VNTRs): Repeated segments of DNA that are 14 to 500 bases lone. Therefore The SI unit of P is the pascal (Pa). epatic Metabolic Function The liver
has a central and important role in several metabolic and regulatory pathways. Formulation ~f guideline recommendations . See Lorazepam Atmospheric pressure chemical ionization, 131 Atmospheric pressure photoionization, 111 . The pathway and the disorders related to these defects are discussed in Chapter 28. Price, Patrick M.M. Bossuyt, and
David E. Nonionic detergents, such as Tween 20 or Tween 80, are usually added to assay buffers to disrupt the lipoprotein particles and make all antigenic sites on the apolipoproteins accessible to the antibodies. CERCLA: Comprehensive Environmental Response, Compensation, and Liability Act. In the case of papillary thyroid cancer, a genetic
event creates a fusion between the RET tvrosine kinase domain and a dimerization domain that can be donated by a number of genes. Different optical configurations are represented in different manufacturers' equipment. Ice packs commonly are used for refrigerated specimens. Screening for HCC has been attempted in high-incidence areas, such as
Africa, China, Taiwan, Japan, and Alaska. As a result of the acidic environment, pepsinogens are converted rapidly to the active proteolyric enzyme, pepsin. A new or revised method must be selected carefully, and its performance evaluated thoroughly in the laboratory before being adopted for routine use. For example, if an Ag/AgCI reference
electrode were used in a cell in which a reduction reaction for the analyte occurs at the working electrode, then an oxidation reaction would take place at the surface of the reference electrode: Consequently, the activity/concentration of chloride ions near the surface of the electrode would decrease, which would make the potential of the reference
electrode more positive than iw; true equilibrium value based on the actual activity of chloride ion in the reference half-cell since the Nernst equation for this half-cell is: Distance Figure 5-6 Canccpt of electrochemical reaction increasing Lhe diffusionlayer thickness (concentrationpolarization) of analyte via a reduction (or oxidation) at the surface of
the working electrode. Electrophoresis: Migration and separation of charged solutes or molecules caused by movement through an electrical field, often occurring on a gel matrix. Phosphorescence: Luminescence produced by certain substances after they absorb radiant or other types of energy; disti~lguishedfrom fluorescence in that it continues
even after the radiation causing it has ceased. This is an advantage over some thick-film sensors that require an equilibration or wet-up time before they are used to measure blood samples. 1 \ .,II.IIII w r h ,111 ir~v,llvv.l 111 :Icllvt r111g,u.lh ,c.rvl,,r. T h e task of integrating laboratory automation begins with the laboratory workstation. In the
context of maternal serum screening for fetal defects, describe the composition, logistics, and utility of the triple, quad, and integrated tests. Polypeptide: Any short chain of amino acids, typically containing approximately 6 to 30 residues. , , 746 . If such is suspected, chiral resolution of dextrophan and levorphanol would then be necessary. Filtrate is
the liquid that has passed through the filter. -..... ~~ ~ ~ ~ ~ everal analytical methods used in the clinical laboratory are based on electrochemical measurements. The load list usually records accession numbers in sequence with the physical positions of the cups or tubes in the loading zone of the analyzer. Each molecule has a characteristic
fragmentation pattern and classes of compounds will fragment in a similar way. The development of colon cancer requires multiple steps that involve several mutations. Importantly, there is no interference from the therapeutic monoclonal antibody, Herceptin, with either assay. This suggests that CA 72-4 may be useful in detecting residual tumor in
these cancer patients. There is nothing definitive about the selected number of 20. The sensitivity of C A 125 for detecting tumors before repeat laparotomy is 50%, and the specificity is 96%. Describe the structure and function of the stomach, intestinal tract, and pancreas. Semin Nephrol2002;22:290mi 9. The total protein and albumin
concentrations decrease at the time of ovulation and serum calcium correlates with changes in albumin. In: Gronowski AM, ed. Cayenne (Capsicum annuurn) increases fibrinolytic activity and induces hypocoagulability. An increase in K+by 0.6% has been estimated for every 10 mg/dL of plasma hemoglobin (Hb) due to hemolysis. Evidence-based
laboratory medicine: from principles to ourcomes. lnvig L, Glasiiou P. This is due to the use of (1) more intense light sources, (2) digital signal filtering techniques, and (3) sensitive emission photometers. Zona Reticularis: The inner layer of the adrenal cortex. If AST activity is greater than that of ALT, other evidence to suggest liver as the origin would
include abnormalities in liver function (albumin, PT, bilirubin) and increased ALP activity. Diabetes Insipidus: A diabetic (defined as the excessive production of urine) disorder due either to insufficient synthesis of antidiuretic hormone (ADH) or defective ADH receptors or endorgan resistance to its action. The Internet also provided the authors and
editors with the latest information and sources of products. Zitnmeiman H. Of these methods, ISE methods are the ones most commonly used. A review should also present critical analysis of the data highlighted in the review. Ferrochelatase (EC 4.99.1.I), FECH Uroporphyrinogen-111 Synthase (EC 4.2.1.75), UROS UROS is a cytoplasmic enzyme that
rearranges and cyclizes HMB to form uroporphyrinogen-111. They are caused by impaired activity of enzymes, transporters, or cofactors and result in accumulation of abnormal metabolites (substrates) proximal to the metabolic block or by lack of necessary products (Figure 44-2). It is excreted in the urine; measurements of plasma creatine and its
renal clearance are used as diagnostic indicators of kidney function (see Chapter 34). Monoclonal paraproteins appear as sharp bands in the globulin area of the serum electrophoretic patterns. Stress Physical and mental stress influence the concentrations of many plasma constituents. Phenvlkefonuria Figure 44-2 Large macro~noleculcsin nutrienw
are broken down to simple subunits that are converted to acetyl-CoA with production of ATP and NADH. A t 13 weeks, the fetus weighs approximately 13 g and is 8 cm long. Suppose that the distribution of fasting serum glucose values in healthy men is known to be gaussian and have a mean of ART Ill 206 Laboratory Operations 90 mg/dL. A copy of
the Material Safety Data Sheet (MSDS), which defines each chemical as toxic, carcinogenic, or dangerous, must be on file and readily accessible and available to all employees 24 hours a day, 7 days a week. Patients with a defect in BH4synthesis or recycling have neurological symptoms and developmental regression in the first few months of life,
despite adequate control of phenylalanine intake and plasma concentrations. Direct Bilirubin (Conjugated Bilirubin): Bilinlbin that has been conjueated (usuallv in liver) to form the u water-soluble bilirubin diglucuronide. Pulse oximehy measures 0 2 H b and HHB, but not COHb, MetHb, or SulfHb. These devices measure absorbance at 660 and 940
nm for which 0 2 H b and HHb have unique absorbance patterns. Type of Reaction Vessel and Cuvet In a continuous-flow system, each specimen passes through the same continuous stream and is subjected to the same analytical reactions as evely other specimen and at the same rate. reatinine, urea, and uric acid are nonprotein nitrogenous
metabolites that are cleared from the body by the kidney following glomerular filtration. Clinical Audit: The review of case histories of patients against the benchmark of current best practice; used as a tool to improve clinical practice. This chapter reviews the biology of pregnancy and discusses laboratory tests used to detect, evaluate, and monitor
both normal and abnormal pregnancies. This is termed nonsteady state voltammetry and often results in peak currents in i versus EWpI plots for electrolytic cells. Trypsin: A serine endopeptidase that catalyzes the cleavage of peptide bonds on the carboxyl side of either arginine or lysine. Coulometry: An electrochemical process where the total
quantity of electricity (i.e., charge = current x time) required to electrolyze a specific electroactive species is measured in stirred solutions under controlledpotential or constant-current conditions. Chemically, the ionization of a weak acid, HA, and of a salt of that acid, BA, is represented as: PTER 2 33 where [salt]= [ A ] =concentration of dissociated
salt and [acid] = [HA] = concentration of undissociated acid. After ingestion, abnormal serum arsenic concentrations are detected for less than 4 hours. rugs of Abuse Using Other Types Urine is currently the most common specimen for detection of drugs of abuse. In practice, several factors degrade the detection limit of an immunoassay. Many drugs
are potent photosensitizers and may produce porphyria-like lesions. The discovery of the oncofetal antigens AFP and CEA in the 1960s revolutionized the modem era of tumor markers. He-Ne lasers, which operate at 633 nm, have typically been used for light-scattering applications, such as nephelometric immunoassays and particle size and shape
determinations. Fever Fever provokes many hormonal responses. In the collection of venous blood from an arm vein, the specimen should be obtained after release of a tourniquet, and the patient should not be allowed to flex the fingers or clench the fist. Groszbach -- Quality management / George G. I : ! . Khandurina 1, Guttman A. Although
Severinghaus style electrodes for PCOz have gained widespread use in modem blood gas analyzers, the format in which such sensors may be constructed is limited by the size, shape, and ability to fabricate the internal pH-sensitive element. Introduction to Principles of Laboratory Analyses and Safety 5. In many institutions, at this point in the process
the patient should also be asked about latex allergies. Please see the review questions in the Appendix lor questions related to this chapter. Common nephelometers measure scattered light at right angles to the incident Light. In men, serum AST, creatinine, total protein, and blood hemoglobin concentration increase with increasing body weight.
SingleyChannel Analysis: A type of analysis in which each specimen is subjected to a single process so that results for only a single aualyte are produced; also known as single-test analysis. Use of RhD immunoglobulin has been responsible for the dramatic reduction in the incidence of MDN. These mimic antigen and bridge the capture and conjugated
mouse antibodies, thus giving what appears to be a positive result. ~ ~~.~ .. The field includes research, administration, and teaching activities and clinical service. Other point-of-care testing (POCT) devices require only the addition of sample, simplifying the assay protocol and minimizing possible malfunction resulting from operator error. Because
hCG does not cross the bloodbrain barrier, the normal cerebrospinal fluid (CSF)-to-serum ratio is 1: 60. Guidelines for Prevention of Transmission of Humm Immunodehciency Virus and 41 I-Iepstitis B Virus of Health-Care anil Public Safcty Woukeis. When conducting an audit of workload for a test it is possible to ask a number of questions that
address Introduction to Clinical Chemistry and Evidence-Based Laboratory Medicine the appropriateness of the test requests. An extra copy of the long arm region q22.1 to q22.3 of chromosome 21 results in a phenotype consisting of (1) moderate to severe mental retardation, (2) hypotonia, (3) congenital heart defects, and (4) flat facial profile.
Traditional and emerging risk factors (or cardiovascular disease. ~ l.eurobes to minimue contact with sample and reagents even though automatic washing of the probes is performed between specimens. AnE.ulo P, Lindor K. The erythrocytesedimentation rate increases fivefold during pregnancy. Genre/Form: Electronic books Additional Physical
Format: Online version:Tietz fundamentals of clinical chemistry and molecular diagnostics.St. Louis : Elsevier/Saunders, ©2015(OCoLC)922219090Print version:Tietz fundamentals of clinical chemistry and molecular diagnostics.St. Louis, Mo. : Elsevier/Saunders, [2015](DLC) 2014466124(OCoLC)858731327 Material Type: Document, Internet
resource Document Type: Internet Resource, Computer File All Authors / Contributors: Carl A Burtis; David E Bruns; Barbara G Sawyer; Norbert W Tietz Find more information about: Carl A Burtis David E Bruns Barbara G Sawyer Norbert W Tietz ISBN: 9780323292061 0323292062 OCLC Number: 969425018 Notes: Preceded by: Tietz
fundamentals of clinical chemistry / [edited by] Carl A. MSIMS Methodology Tandem mass spectrometry (MSjMS) measures the ratio of the mass (m) of a chemical to its charge (2). In general, these assays yield results similar to calculated LDL cholesterol and from B-quantification on normolipidemic specimens. However, certain media, such as
polyacrylamide, do not lend themselves to direct immunoprecipitation, nor does sufficient antigen concentration always exist to produce a n immunoprecipitate that is retained in the gel during subsequent processing. C, Electronic programmable multichannel pipette. This type of assay does not measure free a- or !&subunits because free subunits
cannot form a sandwich with both antibodies. Methods in Enzymology, vol 133. Its cells resemble those of the zona fasciculata except they contain less lipid. This results in a change in the optical absorption or fluorescence spectrum of the polymer layer. These chemically altered hemoglobins are collectively termed dyshemoglobins. In addition to
imprecision, goals for bias should also be considered. P is the phosphorescence process from the first excited triplet state. If the thickness of the films is kept >> kl, n is the number of epitopes per molecule, and a and b are the number of antigen and antibody molecules per complex. Types of Labels In the decade following the pioneering
developments of Yalow and Berson," all immunoassays used radioactive labels in competitive assays. T h e toxicity ofcadmium resembles the other metals (arsenic, mercury, and lead) in that it attacks the kidney. Figure 4-17, A shows the effect of polarized and nonpolarized light on light-scattering intensity from small particles as a function of
scattering angle. Their renal distribution has been shown to correlate with the known regional functional activities. Consequently, lightescattering methods for quantification of antigenantibody reactions must provide a method for detecting antigen excess. Treatment is delivery. The implementation is complex and expensive, and the strength of the
magnetic field needs to be optimized for every element, but the method gives more accurate results at higher background levels than the other correction techniques. Operationally, a fluorometer uses interference filters or glass filters to produce monochromatic light for sample excitation and for isolation of fluorescence emission, whereas a
spectrofluorometer uses a grating or prism monochromator. Relative operating characteristic analysis and group modeling for tumor markers: comparison of CA 15.3, carcinoernblyonic antigen, and mucin,like carcinoma-associated antieen in breast carcinoma. Spattering from acids, caustic materials, and strong oxidizing agents is a hazard to
clothing and eyes and is a potential source of chemical bums. Picrate Concentration The Jaffe reaction is pseudo first order with respect to picrate up to 30 mmol/L, with the majority of methods employing a concentration between 3 and 16 mmol/L. Dextromethorphan does have antitussive activity compa. Analyzer Configuration: The format in which
analytical instruments are configured; available in both open and closed systems; in an open system, the operator is modifying the assay parameters and purchasing reagents from a variety of sources; in a closed system, most assay parameters are being set by the manufacturer, who also provides reagents in a unique container or format. Therefore it
is less problematic if a front surface fluorescence instrument is used. Maternal serum-alpha-fetopiotein measurement in antenatal screening for anencephaly and spina bihda in early pregnancy. common arrangement is to provide elcctrodes to assay three analytes, typically sodium, potassium, and chloride. Bilirubin is transported across the
hepatocyte membrane and rapidly conjugated to produce bilirubin glucuronides, which are then excreted into bile by an energy-dependent process. A gradient > l . Phase I represents the time period between absorbance of light energy and radiationless loss of energy during vibrational rearrangement to the lowest excited energy state. These reagent
grade chemicals are of very high purity and are recommended for quantitative or qualitative analyses. When this compound is excited, the fluorescence labels are in such close proximity that a radiationless energy transfer occurs. This is achieved by establishing a chain of calibrations leading to primary national or international standards, ideally (for
long-term consistency) the S y s t h e International (SI) units of measurement. The serum total cholesterol and triglyceride concentrations increase in both men and women at a rate of 2 mg/dL (0.02 mmol/L) per year to a maximum between ages 50 and 60 years. According to the concept of Universal Precautions, all human blood and certain human
body fluids are treated as if known to be infectious for HIV, HBV, and other bloodborne pathogens. The blood leukocyte concentration is increased by as much as 30% in smokers, but the leukocyte concentration of ascorbic acid is greatly reduced. With prolonged bed rest, fluid retention occurs and the concentrations of plasma protein, albumin, and
protein-bound constituents are decreased through dilution effects. 5th ed. Jaundice occurs in 5% of patients. However, qualitative identification of PCP in urine is useful to help diagnose PCP toxicity. Refsum H, Smith AD, Ueland PM, Nexo E, Clarke R, McPartlin], et al. Various spaces where gases are present include the ( I ) room in which the
instrument is placed, (2) bronchial tree and alveoli of the patient, and (3) measuring chamber of the laboratory instrument. A small punch (3 mm diameter) of the blood collected on filter paper provides the sample needed for MS/MS analysis. They are usually positive-displacement devices, and the volume of reagents they deliver is programmable.
OSHA requires that hepatitis B vaccine be offered to all employees at risk of potential exposure as a regular or occasional part of their duties. Clin Chem 2004;50:458-6. Procedures and devices far the collection of capillary blood specimens: CLSIjNCCLS Approved Standard H4-A5.5th ed. Forensic Drug Testing: The application of drug testing to
questions of law. Detectable amounts (-5 IU/L) are present 8 to 11 days after conception, which is in the third week of pregnancy as measured from the LMP. 239.. When the solution and solvent are both liquids, as in alcohol solutions, the concentration of such a solution is frequently expressed in terms of volume per volume (vol/vol). When specimen
identification is tied to a loading list, however, insertion or repositioning of specimens must be accompanied by revision of the loading list. heme catabolism to, 521f high-performance liquid chromatopra~hv measurements of, 525 indirect, 509, 524 in infants, 57 liver disease diagnosis using, 694 liver function assessments. 8 6 " C is the one molal
freezing point depression of pure water. The main differences are the antibodies used for detection. Discuss the need for method selection and evaluation in the context of a clinical laboratory. The magnitude of absorbance of a chromophore in solution is determined by its concentration and the path length of the cuvet. 0 B A 0 First dimension Figure
10-4 Double immunodiffusion in two dimcnsions by the Ouchterlony technique. Carry-over has been reduced in some systems through flushing of the internal and external surfaces of the sample probe with copious amounts of diluent. (Courtesy Roche Figure 12-3 Schematic diaeram . Rubenstein KE, Schneider RS, Uliman EF. Thus, the absolute
plasma concentrations of,both total and free cortisol are several times higher during pregnancy. T o integrate the various devices in the laboratory, communications with a master controller device must be established. 2 State the research questions or study aims, such as estimating diagnostic accuracy or comparing accuracy between tests or across
participant groups. Examples of fluorophores used as labels in FIA and their properties are listed in Table 10.3. An early problem with FIA was that background fluorescence from in the sample limited its utility. Reference information for the Clinical Laboratory, 836 William L. Key important safety items are (1) clothing (such as laboratory coats,
gowns, and/or scrubs), (2) gloves, and (3) eye protection. Sympatheticomedullary activity is increased by acute alcohol ingestion, but without detectable effect on the plasma epinephrine concentration and only a mild effect on norepinephrine. ~..~.~ . Rapid visologic response (RVR) refers to undetectable virus ( 4 0IUlmL) after 4 weeks of treatment;
preliminary data suggest that those achieving an RVR have a higher rate of successful meatment and may not require treatment for as long as currently recommended. C Disorders of Pregnancy The following tests are recommended as part of a preconception evaluation: (1) hematocrit, (2) blood type and Rh compatibility, ( 3 ) erythrocyte antibody
screen, (4) Papanicolaou smear, (5) urinalysis, (6) rubella titer, (7) rapid plasma reagin test, (8) gonococcal test, (9) cystic fibrosis carrier status, (10) human i~nmunodeficiencyvirus (HIV) antibody, and (11) hepatitis B suvface antigen. Urinalysisihalletiges by new medical needs and advanced technologies. 4 Evenmn ME. All tubes should then be
labeled per institutional policy; it is seldom acceptable to prelabel a tube. Acute ingestion of alcohol leads to a sharp reduction in plasma testosterone in men, with an increase in plasma luteinizing hormone concentration. Porphyrins and Disorders of Porphyrin Metabolism, 527 Allan Deacon, B.S.C., Ph.D., F.R.C.Path., Sharon D. Ultraviolet Radiation:
The 180 to 390 nm region of the electromagnetic spectrum. A one-dimensional bar code is "vertically redundant" in that the same information is repeated vertically-the heights of the bars can be truncated without any loss of information. Coulometry measures the electrical charge passing between two electrodes in an electrochemical cell. The amount
of light absorbed (A) as the incident light passes through the sample is equivalent to Beer's Law Beer's law states that the concentration of a substance is directly proportional to the amount of light absorbed or inversely proportional to the logarithm of the transmitted light (Figure 4-2). Among the more classic drugs of abuse, amphetamines increase
the concentration of free fatty acids. The product of the enzyme differs from the substrate in that the replacement of two of the carboxyethyl groups by vinyl groups has introduced a third substituent into the molecule. Traditionally, measurements in the clinical laboratory have been made in metric units. In these specimens, the difference between
concentration and molality may be as great as 20%. CF is the most common, lethal genetic disorder of the Caucasian population with a wide spectrum of clinical presentations, including chronic obstructive pulmonary disease and pancreatic insufficiency. For many analyzers in which specimens are not processed continuously, reagents are stored in
laboratory refrigerators and introduced into the instruments as required. Protein: Polymers characterized by the presence of one or more chains of amino acids linked by peptide bonds; proteins contain carbon, hydrogen, oxygen, nitrogen, and usually sulfur (the characteristic element being nitrogen) and are distributed widely in plants and animals.
Screening Test: In toxicology, an initial test, such as immunoassay or TLC, that is used to "screen" urine specimens to eliminate "negative" ones from further consideration and to identify the presumptively positive specimens that then require confirmation testing. Hepatitis, Viral: Liver inflammation caused by viruses. Movement of specimens into and
out of the workstation is accomplished by manual transport, and the instrument operator activities are largely independent of those at other workstations. B, Adjustable volume electronic micropipetting device with ergonomic design. The birth prevalence of open neural tube defects varies with factors such as (1) geographic location (higher in the
Eastern United States, lower in the West), (2) race (lower in AfricanAmericans), (3) ethnicity (higher in Scotch-Irish), (4) family history (higher with prior births of affected individuals), and (5) matemal weight (higher in obese women). Treatment of Other Congenital Disorders The typical treatments used for most disorders involving a missing
hormone focus on a lifelong therapy of replacement with the hormone that is lacking. Frequent calibration, initiated either by the user or by automated uptake of sample from a reservoir of calibrator, is characteristic of most systems. Thus the presence of dyshemoglobinsshould be assessed before using SO, for clinical purposes. (Typical electrodes
and the principles of potentiometry are described in detail in Chapter 5.) In practice, a potentiometric measuring system is calibrated by introduction of calibrator solutions containing defined amounts of Na+ and Ki. The potentials of the calibrators are determined, and the AE/A log concentration is stored in computer memory as a factor for
calculating unknown concentration when E of the unknown is measured. All of the methods involve a multistep approach leading to a photometric equilibrium (Figure 21-1). Similar systems place processed specimens into racks that must be transported manually to the testing areas, with some exceptions. Concepts Conventionally the LoD often has
been defined as the lowest value that significantly exceeds the measurements of a blank sample. It can be considered the simplest but least informative type of economic evaluation. 1 7. The tissue is then frozen within 20 minutes, preferably in liquid nitrogen or in a mixture of dry ice and alcohol. Measurements on different days should be carried out,
so that SDs reflects the total analytical variation. This problem has been overcome by the use of timeresolved immunoassay techniques that use chelates of rare earth (lanthanide) elemenrs as labels (see Chapter 4). IgM antibodies are more likely to produce complete agglutination than are IgG antibodies because of the size and valence of the IgM
molecule. They include (1) redox, (2) ion-selective membrane (glass and polymer), and (3) PCOZelectrodes. Rosano, Ph.D., D.A.B.F.T., D.A.B.C.C. Professor of Pathology and Laboratory Medicine, Director of Laboratory Services Department of Pathology and Laboratory Medicine Albany Medical Center Hospital and College Albany, New York
Catecholamines and Serotonin Robert K. The words making decisions indicate why the principles of EBM can, and must, be applied in laboratory medicine as laboratory medicine is one of the fundamental tools used in making decisions in the practice of medicine. With age, progressive scarring, particularly if erosions become infected, and atrophic
changes lead to photomutilation with erosions of the terminal phalanges; destruction of ears, nose, and eyelids; and alopecia. In addition, conditions that increase catabolism (such as fever, vomiting, and infections) need to be aggressively treated with, for example, antibiotics and antipyretics, and when the child is unable to eat, with intravenous
glucose. Inhibitor: A n inhibitor is a substance that diminishes the rate of a chemical reaction; the process is called inhibition. Photodegradation is reduced by the use of semiopaque cups and placement of smoke- or orange-colored plastic covers over the specimen cups. Hence, when selectivity is assured at a given Earn,value, amperametry may be
preferred to voltammetric methods for more sensitive quantitative measurements. Applications of this principle (often called a Cotlove chloridometer) are the most precise methods for measuring C1-over the entire range of concentrations displayed in body fluids. With tissue anoxia and impairment of renal and respiratory function, a metabolic
acidosis develops. The second blood supply is the hepatic artery, which is a branch of the celiac axis. Arterial samples are used primarily for blood gas analysis. N, Nucleus; M, mitochondria; Mb, microbody; G, Golgi; SER, smooth endoplasmic reticulum; L, lysosome; g, glycogen. Robotics and the changing face of the clinical laboratory. Feces Feces
are most commonly tested for microorganisms as the cause of diarrhea and for heme as an indicator of a bleeding ulcer or malignant disease in the gastrointestinal tract. In addition, the lipemia associated with a fatty meal may contribute to analytical errors in the measurement of some serum constituents and require additional preanalytical
treatment steps, such as ultracentrifugationor the use of serum blanks, to reduce the adverse analytical effects of lipemia. evelopment of Gui The development of guidelines is best undertaken with a step-by-step plan. Urinary excretion of 17-ketosteroids and 17-hydr~x~corticosteroids is reduced. A calibration mark is etched around the upper suction
tube, and the lower delivery tube is drawn out to a gradual taper. Another expression of oxygen "saturation" is the F02Hb, which is calculated as: cO,Hb F0,Hb = ------ctHb where the concentration of total hemoglobin ctHb equals the sum of 02Hb, HHb, COHb, MetHb, and SulfHb. This value requires determination of all hemoglobin species and is
usually performed on a co-oximeter. Fluorescence polarization is used to quantitate analytes by use of the change in fluorescence depolarization following immunological reactions (see Chapter 10). Clin Chem 1985;31:1799-89. The field of laboratory medicine includes clinical chemistry and molecular diagnostics and their traditional subdisciplines
(including toxicology and drug monitoring, endocrine and organ-function testing, and "biochemical" and "molecular" genetics) and areas such as microbiology, hematology, hemostasis and thrombosis, blood banking (transfusion medicine), immunology, and identity testing. Sustained virological response (SVR) refers to undetectable HCV RNA 6
months following completion of treatment. See also Drugs of abuse Imipramine, 555t, 572f Immobilized enzymes, 140 Immune system smoking effects on, 56 zinc deficiency effects, 506-507 Immunoassays analytical detection limits of, 164165 automation of, 175 bioluminescent, 165b calibration of, 164 chemiluminescent, 167-168 clinical analysis uses
of acetaminophen, 570 alkaline phosphatase in bone, 327 amphetamine, 579-580 barbiturates, 582 ber~zodiazepines,583-584 cannabinoids, 586-587 chorionic gonadotropin, 817-818 cocaine, 587-588 estrogen, 793 fetal fibronectin, 821 free thyroid hormones, 771 glycated hemoglobins, 396 inhibins, 821 lysergic acid diethylamide, 590 methadone,
596 methamphetamine, 579-580 opioids/opiates, 595 phencyclidine, 598 propoxyphene, 597 testosterone, 784 THC, 586-587 cloned enzyme donor, 167, 167f competitive, 163, 163f definition of, 155 description of, 153 designs of, 163, 163f electrochemiluminescent, 168 electroimmunoassay, 161-162 enzyme, 166f,166-167 fluorescence excitation
transfer, 165b fluoroimmunoassay, 167, 167f format of, 192, 192f heterogeneous, 163-164 INDEX 950 Immunoassays (Continued) homogeneous, 164 hormone measurements using, 458 ICON, 168f, 168-169 identification methods used in, 176177 interference problems, 169 labels used for, 162, 162t, 165 lateral flow, 192f light-scattering, for glycated
hemoglobin measurements, 194 luminescent oxygen channeling, 165b methodological principles of, 162164 mycophenolate mofetil analysis, 559560 noncompetitive analytical detection limits of, 164165 description of, 163, 1631 nonisotopoic, 165b optical, 192 ~hosphor,165b photometric, 166f prostate-specific antigen measurement using, 347
quantum dot, 165b radial immunodiffusion, 161 radioimmunoassays, 165-166 separation methods used in automation of, 175 description of, 164b simplified, 168-169 simultaneous multianalyte, 169 solid phase, light-scattering, 165b surface effect, 165b therapeutic drug analysis using, 545 thyroglobulin measurements using, 356 ultrasensitive, 347
Immunochemical techniques agglutination assays, 170 antigen-antibody binding, 157-158 creatine kinase-MB measurement, 320 immunoassay. Direct ISEs are used on blood gas analyzers, pointof-care devices, and other single-use instruments. Interpretation of abnormal osmolality and acid-base values requires specific 432 PART IV Analytes
knowledge of the electrolytes. In terms of radioactivity per unit mass, the maximum specific activity attainable for each radionuclide is that for the pure radionuclide. 158 T II Analytical Techniques and Instrumentation - This model describes the results observed when antigens and antibodies are mixed in various concentration ratios. Figure 2-3, A
shows an automatic dispensing apparatus that aspirates and dispenses preset volumes of two different liquids by means of two motor-driven syringes, one for metering a volume of the sample and one for metering a volume of the diluent. Multiplex Analysis: Simultaneous assessment of multiple analytes in a single sample. This two electrode
electrolytic cell is placed within a sensor housing, on which a gas-permeable membrane (e.g., polypropylene, silicone rubber, Teflon, etc.) is held at the distal end. However, the assumptions made for normal, healthy subjects lead to erroneous conclusions in seriously ill patients and those with dyshemoglobins or hemoglobin variants when these values
are used interchangeably. Adenosine deaminase, 25t Adenosine triphosphate conversion of, 318 description of, 53, 318 hydrolysis, 634 Krebs cycle production of, 407 Adiponectin, 454t Adrenal cortex characteristics of, 453t disorders of, 756-758 fetal, 819 function tests of, 763-765 hormones secreted by, 751-754. This is especially important for pain
management drug screening in which a false reoort of levomhanol mav result in dismissal from the oromam. T h e clinical utility of the homogeneous LDL cholesterol tests, however, have not been as well established as the older LDL cholesterol methods for predicting CHD risk. 7. Apart from closing the ring structure, the enzyme rotates the D-ring
via a spirane intermediate, producing the type-111 isomer-this rotation is vital because only the type-111 isomer contributes to heme bio~~nthesis. Arrangements for immediate pickup are possible, but they add costs to the analytical process and delay reporting of results. JAMA 2001;285:1987-91. A traditional total error expression is Another reason
for outliers in method comparison studies and i n daily practice is blunders or clerical m a r s . The EGF family includes four members: the EGF receptor (EGFR; also known as ErbBlIHER-I), ErbB2/HER2lneu. Alternatives to the RCT include studies that use historical or contemporaneous control patients in whom the intervention was not undertaken.
See Mycophenolate mofetil Cell-free nucleic acids, 362 b-Cells, 381-382 Cell-surface receptors description of, 454-455 postreceptor actions of, 455-456 Cellular hypoxia,, 563-565 Cellulose, 375 Cellulose acetate, 104 Central nervous system antihistamine effects on, 574 catecholamine production by, 463-464 Central processing unit, 240 Centralized
testing, 171 Centrifugation definition of, 19, 28 principles of, 28-29 Centrifuge, 28-29 Centromere, 263, 267, 268f Ceramide, 408 CERCLA. Antibody assays with low limits of detection may be positive in infants up to age 18 months. In general, the functional form of the population frequency distribution curve of a variable x is denoted by f(x). Embryo
Fetus Gestation Hemoiytic disease of the newborn Neural tube defect Preeciampsia Preterm delivery Respiratory distress syndrome Spina bifida List the hormones produced during pregnancy and state their functions. For example, a modeling study can show how rates of misclassification of cardiac risk are increased when cholesterol assays have
analytical bias. The chemical structures of several of these neutral ionophores are illustrated in Figure 5-2. To ensure that the measuremeno; are representative, compilation of measurements on a number of blank samples might he preferable (e.g., a set of 5 to 10 or more blank serum samples). 10 T V Pathophysiology Clinical Management of
Sensitized Mothers Neural Tube Defects To identify sensitized women, an alloantibody screen is performed at the first prenatal visit. These sequence changes are commonly referred to as missense "mutations," but they may be benign and cause no disease. The ion conductors consist of one or more phases that are either in direct contact with each
other or separated by membranes permeable only to specific cations or anions (see Figure 5-1). Diseases af the liver and biliaiy system, 9th cd. For example, each chapter was submitted, edited, and typeset electronically. In: Larsen PR, Kranenbeig HM, Melmed S, Polonsky KS, eds. Lipoprotein Subfraction Assays Several approaches have been used
to quantitate total lipoproteins, and in some cases suhfractions within the major lipoprotein classes, in a single operation. Analog signals from detectors routinely and rapidly (lo-' to lO-'s) are converted to digital forms by analog-to-digital converters. Another monoclonal antibody, 115D8, was developed against hurnan milk fat globule membrane. The
compound(s) accumulated depend on the site of the enzymatic block, the reversibility of the reactions proximal to the lesion, and the availability of alternative pathways of metabolic "runoff." ~ h e n j l k e t o n u r i a(PKU) (OMIM #261600) is a disorder of phenylalanine metabolism. cells; the term typically refers to a NIOSH: National Institute for
Occupamutated normal cellular gene (prototional Safety and Health. Radiation Counter: Liquid or crystal scintillation counter or gas4illed (e.g., Geiger) counter used to detect and measure radiation. This may alter, for example, the ability of an antibody to equally recognize apo B-100 o n LDL, IDL, VLDL, and Lp(a) particles. Inhalation of the vapors of
Cr6+ causes erosion of the epithelium of the nasal passages and produces squamous-cell carcinomas of the lung.'' Cr6* is very lipid soluble and readily crosses cell membranes, whereas Cr 3+ is rather insoluble and does not readily cross membranes. Final mlr: removal. Figure 44-1 An example of a dried-blood spot card used to collect neonatal blood
samples. Systems to transfer information concerning a patient's identity to blood tubes at the oatient's bedside have been introduced in some hospitals and several companies are now offering these systems. Once a child within an EPP family reaches the age of 14, the risk of developing acute photosensitivity becomes very low. Principal Clinical
Scientist Department of Clinical Biochemistry Royal Liverpool University Hospital Liverpool, United Kingdom Vitamins and Trace Elements Renze Bais, Ph.D., A.R.C.P.A. Senior Clinical Associate Department of Medicine University of Sydney, Principal Hospital Scientist Department of Clinical Biochemistry Pacific Laboratory Medicine Services
Sydney, NSW, Australia Principles of Clinical Enzymology; Enzymes Edward W. Regression analysis has the advantage that it allows the relation between the target values for the two compared PTER 13 Selection and Analytical Evaluation of Methods-With Statistical Techniques 217 Figure 13-15 Outline of the relation between x l and r2 values
measured by two methods subject to m d o m errors with constant SDs over the analytical measurement range. The transducing element might be a chemical indicator or binding molecule that recognizes the analyte to be measured and produces a signal, usually Point-of-Care Testing electrical or optical. Utility oi co~nmonlyused commercial human
charionic gonadotropin i~nrnunoassaysin the diagnosis and management of tuophoblastic diseases. Clinical consultation 4. Perhaps most importantly, plasma creatinine remains within the reference interval until significant renal function has been lost. The total SD for the random variation during monitoring then is determined by the relation where
the biological component includes the preanalytical variation. B, Micro. The addition of detergents to the assay buffers reduces the nonspecific light scattering, which has helped to diminish this problem. Thus the Clinical Laboratory Improvement Amendments of 1988 (CLIA) legislation in the United States stipulates that all POCT must meet certain
minimum standards.14,1iIn the United States, the Centers for Medicare and Medicaid Services, the Joint Commission on Accreditation of Healthcare Organizations, and the College of American Pathologists are responsible for inspecting sites and each is committed to ensuring compliance with testing regulations for POCT.6 Please see the review

questions in the Appendix for questions related to this chapter. T h e 26 to 40 weeks of the third trimester is the period in which fetal organs complete their prenatal maturation. Storage should be kept to a minimum; storage and delivery systems should be constructed to ensure a minimum of chemical or bacterial contamination. In the clinical
laboratory, this procedure has been applied to the evaluation of human myeloma proteins. The blood hemoglobin concentration is as much as 10 g/L higher in whites than blacks. A significant change in the value must be at least 25% and has been shown to correlate with disease progression in 90% of patients, and with regression in 78%. oncogene).
The effects are less noted in individuals who have been on a vegetarian diet for only a short time. Using this two-step method, a larger fraction of the unlabeled antigen is bound by the antibody than that fraction in the simultaneous assay, especially at low antigen concentrations. The Kt range in blood is only a small portion of the electrode linear
range and is spanned by a total EMF of about 9 mV. A fixed distance on the linear scale (for example, 1% T) represents a greater change in absorbance for low values of %T than for high values of %T. Hemochromatosis: A rare genetic disorder due to deposition of hemosiderin in the parenchymal cells and body tissues, causing tissue damage and
dysfunction of the liver, pancreas, heart, and pituitary; also called iron overload disease. Determination of Ta el. 189 devices that measure electrolytes, blood gases, and other analytes.' It also has resulted in the development of dry, stable reagents in disposable unit-dose devices. Methods in Enzymology, vol305. Sawyer, Ph.D., M.T.(A.S.C.P.), C.L.S.
(N.C.A.), C.L.Sp(M.B.) Professor Department of Laboratory Sciences and Primary Care School of Allied Health Sciences Texas Tech Universitv Health Sciences Center Lubbock, Texas Newborn Screening Helge Erik Solberg, M.D., Ph.D. Retired Senior Staff Member Institute of Clinical Biochemistry University of Oslo Oslo, Norway Establishment and
Use of Reference Values Andrew St. John, Ph.D., M.A.A.C.B. Consultant ARC Consulting Perth, Australia Point-of-Care Testing M. Type 2 question regarding the value of a test in improving Kingdom, contains reviews of some diagnostic tests. This will result in contamination of the distillate with volatiles, sodium, potassium, manganese, carbonates,
and sulfates. The concentration of CA 125 correlates with tumor size and staging. Reduced availability of vitamin D occurs with inadequate exposure to sunlight, dietary deficiency, malabsorption syndromes, or gastric or small bowel resection. uppressor Genes Historically, evidence for tumor-suppressor genes was derived from the study of hybrid
cells of normal and malignant cells that behaved normally. List the tests used to investigate possible celiac disease, lactase deficiency, bacterial overgrowth, and laxative abuse, and describe the test principies. Newborn screenine is a oublic health activitv that beean in the early 1960s, thanks t i Dr. Robert ~uthrie,'whodevgloped a screening assay for
phenylalanine from newborns' blood spotted and dried on filter paper (Figure 44-1).9 Since that time, rnillions of infants in the United States have been screened for a variety of genetic and congenital disorders. These devices place the photomultiplier detector at appropriate angles to the excitation light beam. Am J Clin Pathol 1984;81:219,23.
Reference intervals generally are instrument dependent, and manufacturers' manuals should be consulted in specific cases. Isotopes are nuclides with the same atomic number but different mass numbers. The GFR is calculated using knowledge of the amount of marker injected and the decrease in marker concentration (activity) as a function of time.
In normal adults, less than 1% of hemoglobin is Hb F. This relationship holds only for dilute solutions, where absorbance is less than 2% of the exciting radiation. Easily recognized characteristics of the chemical are also listed on the line for "appearance and odor." Information about hazardous properties is given in detail on the MSDS; this includes
fire and explosion hazard data and health-related data, including the threshold limit value (TLV), exposure limits, and toxicity values. Delivery is a batch process, and couriers usually only sewice a given pickup point at specified times. If the emission slit width is increased, the detector will be more sensitive, but specificity may decrease. The blood
POZof the habitual smoker is usually about 5 mmHg (0.7 kPa) less than in the nonsmoker, whereas the PCO, is unaffected. The described approach is a simple example of a variance component analysis. 11th ed. This method detects lipoprotein-associated fatty acyl methyl and methylene groups, and the signals from a number of subfractions of VLDL,
LDL, and HDL are resolved mathematically. See Oncogenes Genome bacterial, 273 definition of, 264-265 viral, 273 Genomic imprinting, 271-272 Genotype, 264, 266 Genotyping melting curve analysis for, 285 single nucleotide polymorphisms, 284f Gentamicin, 552t-553t Geographical location of residence. Mutants resistant to reverse transcriptase
inhibitors, commonly used to treat chronic HBV, develop in many individuals treated long-term. CA 242 is a monoclonal antibody developed from a human colorectal carcinoma cell line, COLO 205. Track x represen- the shape of the protein zones after electrophoresis; tracks y and z show the reaction of proteins 5 and 1 with their specific antisera in
troughs c and d . Timing also is important in relation to specimens for alcohol or drug measuremenrs in association with medicolegal considerations. Negative nitrogen balance may occur in blind people, and the serum protein concentration may be reduced. -- ~ Voltammetric and amperometric techniques are among the most sensitive and widely
applicable of all electroanalytical methods. All fire extinguishers should be tested by qualified personnel at intemals specified by the manufacturer. It is good practice to label the container before adding the reagent, thus preventing the possibility of having an unlabeled reagent. These factors provide guidance on the validity of estimated SDs for
precision. In case of a wet or malfunctioning electrical instrument that is used by several people, the plug should be pulled and a note cautioning co-workers against use should be left on the instrument. Simplified lmmunoassays The integration of the technical advances made in molecular immunology with those made in the material and processing
sciences has resulted in the development of a number of "simplified" immunoassays for use in physicians' offices or the home (see Chapter 12). Uncertainty about the comparability of the controls and the patients in such designs is a threat to the validity of these studies SYSTEMATIC DIAGNOSTIC TESTS Systematic reviews are recent additions to the
medical literature. An incorrect accession number, one in which the digits are transposed, or a load list with transposed accession numbers may cause test results to be attributed to the wrong patient. These hazards must be identified and labeled, and work practices developed for dealing with them. In: Burtis CA, Ashwood ER, eds, Tieti textbook of
clinical cliemiarry 4th ed. SELDI: Acronym for Surface-Enhanced Laser Desorption/Ionization. uman Chorionic Gonadotropin Elevated hCG concentrations are seen in pregnancy, trophoblastic diseases, and germ cell tumors. It is a measure of the number of functioning nephrons. KEY WORDS AND DEFlNlTl Absorbance (A): The capacity of a
substance to absorb radiation; expressed as the logarithm (log) of the reciprocal of the transmittance (T) of the substance Absorption Spectrum: The graphical plot of absorbance versus wavelength (the absorbance spectrum) for a specific compound. Cannabis increases the plasma concentrations of sodium, potassium, urea, chloride, and insulin, but
decreases those of creatinine, glucose, and urate. Comparisons of calculated and measured osmolalities also are used to confirm or rule out suspected pseudohyponatremia as a result of the previously discussed electrolyte exclusion effect. Describe the hazards of radiation and the risks of radiation exposure. Arsenic also is known to interfere with the
activity of several enzymes of the heme biosynthetic pathway. Homeostasis: The maintenance of relatively stable internal physiological conditions (such as the pH of blood plasma) even in the face of changing environmental conditions. The method of quantification depends on the metabolite being measured. Obesity The serum concentrations of
cholesterol, triglycerides, and plipoproteins are positively correlated with obesity. Follicle: A pouchlike sac that is on the surface of the ovary and contains the maturing ovum (egg). Initial largemale screening in China using less sensitive techniques (e.g., agglutination and immunodiffusion, which have cutoff values of 400 to 1000 pg/L) was able to
detect notable numbers of new cases of this type of cancer. analytical method in which a sample is va concentration of a metal is determined absorption of light by the neutral atom at one of the strong emission lines of the element. Monoclonal Antibody: Product of a single clone or plasma cell line. For guidelines on conduct of meta-analyses of RCTs,
see the Quality of Reporting of Meta-analyses (QUOROM) statement at www.consortstatement.org/QUOROM.pdf (accessed January 4, 2007). Immunosuppressant: An agent capable of suppressing immune responses. Trace Elements: Inorganic molecules found in human and animal tissue in milligram per kilogram amounts or less. This indicates less
of an increase in LD with liver injury than occurs with AST and ALT. The material used for the tube must withstand the RCF to which the tube is likely to be subjected. The curve shown inFigure 10-3 is a schematic diagram of the classic precipitin curve. However, it is difficult to exclude porphyria after long periods (i.e., several years) of clinical
remission. Gastrin: A group of peptide hormones secreted by gastrointestinal mucosa cells of some mammals in response to mechanical stress or high pH, both of which are produced by the presence of food in the stomach. Details of the SI system are found in an expanded version of this chapter.' Decimal Multiples and In practical application of units,
certain values are too large or too srnall to be expressed conveniently. combined in what is called the general equation: ,& ~ Clinical management of respiratory and metabolic disorders depends on rapid, accurate measurements of oxygen and carbon dioxide in blood. Alcoholic Liver Disease Alcoholic liver disease'Qiffers clinically and biochemically
from other forms of hepatitis and liver disease. Kidney Function and Disease In the tubules, the solute composition of the ultrafiltrate is altered by the processes of reabsorption and secretion, so that the urine excreted may have a very different composition from that of the original filtrate. It is independent of the initial screening test and uses a
different technique and chemical principle from that of the initial test. This high binding allows for the design of immunoassay systems that are even more sensitive than the simple antibody systems. Their work is generally Among the steps in conducting a systematic review of a diagnostic test (Box 1-I), the most important is the identificaapplicable to
systematic reviews of diagnostic tests that start with a question of the second type above. As the size of particles becomes larger (e.g., greater than 1/10), the angular dependence of light scatter takes on the dissymmetrical relationship shown in Figure 4-17, B. Family studies indicate that about 80% of affected individuals are asymptomatic
throughout life. In beta-oxidation, long-chain fatty acids are progressively shortened of two carbon units at each cycle to generate acetyl CoA, which is used by the Krehs cycle to produce energy. All strains secrete proteins that cause inflammation of the mucosa and the enzyme urease that produces ammonia from urea; some strains produce toxins
that injure the gastric cells. For example, while mhydroxybenzoylecgonine and p-hydroxybenzoylecgonine are present in lesser amounts in adult urine than ben~o~lecgonine, they are major contributors to the benzoylecgonine immunoreactivity in meconium. Pr(x > 105) = 0.08 The Student's t distribution is commonly used in significance tests, such
as the comparison of sample means, or testing if a regression slope differs significantly from 1. Neuroendocrine control of the menstmal cycie. Consequently, they do not travel far, but when they collide with other molecules they do a lot of damage; therefore aemitters are considered to be quite hazardous. For example, one may set limits
corresponding to +15% as clinically acceptable, and desire that the majority (e.g., 95% of differences) are located within this interval. As the particles become larger than the incident light wave, the radiated light waves are no longer all in phase. Apple, Ph.D. Medical Director of Clinical Laboratories Hennepin County Medical Center, Professor of
Laboratory Medicine and Pathology University of Minnesota School of Medicine Minneapolis, Minnesota Cardiovascular Disease Edward R. Controllable and uncontrollable are the two classifications of preanalytical variables. M .~ ~ ~... A statistic is a value calculated from the observations in a sample to describe a particular characteristic of that
sample. Each molecule in the system achieves a unique concentration gradient with time. If elevated urinary PBG was found by a qualitative1 semiquantitative screening test, then this finding must be confirmed by a specific, quantitative methodL2 to eliminate the possibility of a false-positive test. Results from nonrequested tests in the test profile
were discarded as necessary after the analysis was complete. 691t Antiliver specific cytosol, 691t Antimetabolites, 556-557 Antimicrosomal peroxidase antibodies, 773-774 .. The typical total variation l~ serum constituents over 6 hours of several c o ~ n m o nmeasured is illustrated in Table 3-6; total variation is listed together with analytical error.
Radioactive Decay Radioactive decay is a property of the atomic nucleus and is evidence of nuclear instability. Clinical Chemistry and La oratory Medicine The ties between clinical chemistry (or clinical biochemistry) and other areas of laboratory medicine have deep roots. A n alternative assay design uses labeled antibody (e.g., immunoradiometric
assay [IRMA]) and does not require purified antigen because the antigen need not be labeled. The serum albumin is typically less in blacks than whites. Even at room temperature, leukocytosis initially causes falsely decreased Kt concentrations. Additional research is required to assess the clinical usefulness of most of these markers. T h e front
surface approach provides the greatest linearity over a broad range of concentration because it minimizes the inner filter effect. Microscopic slides are prepared for staining with Gram's or other stains indicated and for gross visual inspection. Lymphoma may also be associated with increased concentrations of 1,25(OH)2D.Concentrations of
1,25(OH)2Dare elevated in vitamin D-dependent rickets type I1 and in 1,25(OH)2D intoxication, and may be elevated in primary hyperparathyroidism. With certain pieces of equipment, strong acids or other hazardous materials are pumped directly into the drain. Most of this work is now performed by automated equipment. When multiple sites are
using the same materials, then a central purchasing, supply, and inventory control system should be implemented. If grounded receptacles are not available, a licensed electrician should be consulted for proper alternative grounding techniques. Conclusive evidence for recommendations is only rarely available. In about 1% of patients, the CG is I 7.5
ng/inL. Screening is not effective, since only a small percentage of patients with early stages of cancer show elevated SCCA values. This approach has the advantage that it does not require that specimens be aliquoted because specimens pass by all workstations at which tests are performed. Any unfixed tissue, including blood slides, must also be
treated as potentiallv infectious material. Hair analysis is frequently used to document time of arsenic exposure. 0 A CH Soluble complexes Equivalence zone (Optimal proportion) State occurs when 2 to 3 antibody molecules are present for each antigen molecule; produces maximum lanice formation and therefore maximum precipitate. Connectivity:
The property (e.g., software and a hard-wire or wireless connection) of a device that enables it to be connected to an information system (e.g., a laboratory information system) for the primary purposes of transmitting patient data from the device to the patient's record, and for monitoring the performance of the device. CA 242 recognizes the epitopes
of CA 50 and CA 19-9. Bioluminescence and Chemiluminescence, Part C. Figure 13-12 shows the plot for an example consisting of N = 65 samples measured by two drug assay methods. PQuantification. Hybridization: The annealing or pairing of two complementary DNA strands. New chapter topics, including "Introduction to Clinical Chemistry and
EvidenceBasedLaboratoryMedicine" and "NewbomScreening," address the need of students and practitioners to be well prepared for the day when they become practicing laboratorians, laboratory managers and directors, or practicing pathologists. Ectopic Pregnancy and Threatened Abortion When a fertilized egg implants in a location other than
the body of the uterus, the condition is called an ectopic pregnancy. ~~ ~........~ ...... The pulses are then amplified and counted. Specimen requirements (i.e., conditions for collection, specimen volume requirements, the necessity for anticoagulants and preservatives, and necessary storage conditions) 9. ~~ and are frequently referred to as analytes
or measurands. Hemoglobin (Hb): An oxygen-carrying, heme-containing protein abundant in red blood cells and formed by the developing erythrocyte in bone marrow. Is there sufficient space, electrical power, cooling, and plumbing for a new instrument! Does the projected workload match with the capacity of a new instrument! Is the test repertoire
of a new instrument sufficient! What is the method and frequency of calibration? Posture In an adult, a change from a lying to an upright position results in a reduction of a n individual's blood volume of about 10% (loss of -600 to 700 mL). Only nonnegative values are provided by the assay, and the distribution of the 100 blank measurements is
skewed (Figure 13-9). o reliably perform qualitative and quantitative analyses on body fluids and tissue, the clinical laboratorian must understand the basic principles and procedures that affect the analytical process and operation of the clinical laboratory. In this case, by convention, the resulting anodic current is considered a negative current. In
these methods, only the water phase of the sample is diluted, producing results lower than molality as a function of the concentration of protein and lipids in the sample. However, at least three different approaches exist for determining oxygen "saturation," and while each is distinct, they are often used interchangeably to determine "oxygen
saturation." These terms, (1) hemo- 443 globin oxygen saturation (SO,), (2) fractional oxyhemoglobin (FOzHb), and (3) an estimated oxygen saturation (O:Sat), have distinct definitions set by CLSI (C46-A).6The ambiguous use of these three terms is due to the fact that in healthy subjects with normal amounts of normal hemoglobin, the values for all
three entities are very similar. Measuring and serological pipettes are scored in units such that any volume up to a maximum capacity is delivered. Early studies of interferences in the kinetic methods identified two kinds of noncreatinine chromogens. For example, it avidly inhibits aminolevulinic acid dehydratase (ALAD), one of the enzymes that
catalyze I I Citric acid cycle Z Succinyl CoA Ferrocheiatase + Glycine 1 HemebProtoporphyrin t IX ~ r o t o ~ o r ~ h ~ r i nIXo ~ e n Copro oxidase PBG synthase ? CEA concentration is elevated in some patients having benign conditions, such as cirrhosis (450/0),pulmonary emphysema (30%), rectal polyps (5%), benign breast disease (15%), and
ulcerative colitis (15%). The use of level sensors, which restrict the penetration of sample probes into specimens and provide smoother motion control, greatly reduces splatter. 655 in salicylate overdosage, 571 Allele definition of, 263, 266 polymerase chain reaction specific to, 276 Allosterv. Diagnosis a. In addition, Na+ and Kt concentrations also
are usually measured in conjunction with hematocrit on systems designed for clinical analysis. This potential is then related to the activity of a specific ion of interest (e.g., H+or Nat). Large protein meals at lunch or in the evening also increase the serum cholesterol and than that of protein meals. Prolactin (PRL): A lactogenic hormone synthesized by
the pituitary. Different combinations of the bars and spaces represent different characters. By incorporating the activities of what would be several workstations in most current laboratories into a single integrated workstation, this approach shows promise in saving laboratory manpower. Centrifugal analyzers use discrete pipetting to load aliquots of
specimens and reagents sequentially into the discrete chambers in a rotor, and the specimens subsequently are analyzed in parallel (parallel analysis). Certified Reference Material (CRM): A reference material, give rise to variations in repeated observations of the one or more of whose property values are certified by a measurand. Hemolysis may
occur in these systems unless the tubes are completely filled and movement of the blood rubes inside the specimen carrier is minimized or better yet, prevented. Figure 5-5 illustrates such a wave for a hypothetical reduction of an oxidized species (Ox) via an n electron reduction to a reduced species (Red). The color of the stopper used identifies the
additive present (Table 3-1). Dry reagent chemistries. Gallstone: A solid formation in the gallbladder composed of cholesterol and bile salts. More recently, instrument manufacturers have been developing ethernet interfaces for networked connections with TCP/IP (Transmission Control Protocol/lnternet Protocol). The mode of inheritance of EPP is
complex, but has recently been clarified by enzymatic and molecular studies of fa mi lie^.^ MA OLI .... EDTA. There are primarily three approaches, described below. It is possible to use this fluid for analysis if it is not grossly contaminated with blood or vaginal secretions. Autoradiography: Use of a photographic emulsion (x-ray film) to visualize
radioactively labeled molecules. When bilirubin clearance from the liver to the intestinal tract is impaired (as in acute hepatitis and bile duct obstruction), it may be accompanied by acholic (gray-colored) stools. I ART I Laboratory Principles / General example I Eligible patients Abnormal result n inconclusive result n = Reference standard . The
concentration of PG in amniotic fluid increases with gestational age. The ratio dQldt is a function of dCldr, the concentration gradient. The pattern of the signal provides information on the presence and amount of individual analytes in the sample or the reactivity of a single analyte with the range of proteins arrayed on the surface of the slide. l g/dL is
diagnostic of ascites caused by portal hypertension. Apolipoproteins: Any of the protein constituents of lipoproteins. Because the pattern and degree of elevation of enzyme activity vary with the type of liver disease, their measurement is extremely helpful in the recognition and differential diagnosis of liver damage. It is then recommended that the
laboratory professional conduct a short evaluation of the equipment to gain familiarization with the system. General laboratory techniques and procedures. The ovarian life cycle. Computers acquire, assess, process, and store operational data from the analyzers. Silver HKB, Archibald B-L, Raga 1, Coldman A]. We trust that this edition will live up to
the reputation and success of its distinguished predecessors. See also Plasma; Serum aluminum accumulation in, 606 androgen transport in, 781 capillary arterialized, 445 glucose in, 389 cortisol levels in, 756 estrogen transport in, 789 ethanol distribution, 567-568 fetal development of, 806 lactate levels in, 394-395 lead concentrations in, 610
oxygen in, 442-445 porphyrins in, 537 pregnancy-related changes in, 805 pyruvate levels in, 395 specimen collection arterial puncture for, 47 factors that affect, 47-49 from intravenous vs. ~ cell suspension is forced to flow through a tiny orifice. Sherman, ph.D. Basic Concepts and Definitions, 128 Instrumentation, 129 Clinical Applications, 136 9.
Individuals with chronic diseases often ingest drugs on a continuing basis. Sensitization, or production of a maternal antibody, may occur in response to blood transfusion or a pregnancy in which the fetus has a blood cell antigen that the mother lacks. For women aged 18 to 40, serum CG concentrations of 5 IU/L or greater are consistent with
pregnancy. The degree of interference from these compounds is dependent on the specific reaction conditions chosen. Infrared (IR) Radiation: The 770- to 12,000-nm region of the electromagnetic spectrum. These systems sort the aliquot and original tubes into racks for manual transport to analyzers or lab sections. Renal clearance is very slow.
Pregnancy increases the risk of thromboembolism up to five times that of nonpregnant women. Obstrt Gynecol 1993;81:619-24. First, it eliminates short- and long-term xenon lamp energy fluctuations (i.e., arc flicker and lamp decay) and thus minimizes the need for frequent calibration of the instrument during analysis. Solubility Porphyrins are only
marginally soluble in water. Thus detection of the bcl-2-gene product in tumors is an indication of progression. Antibody concentration is held constant in this example. See Blood gases conversion factors for, 440b partial pressure of, 440 Gas chromatography amino acid analysis using, 294 analyte identification using, 126 carrier gases, 118-119
definition of, 112 description of, 113 gas-liquid chromatography, 115 gas-solid chromatography, 118 instrumentation carrier gas supply, 118-119 columns, 118 computer/controller, 120, 121f detectors, 119-120, l2Ot flow control, 118-119 injector, 119 temperature control, 119 principles of, 118 sample derivatization of, 121 extraction of, 120 septum
leaks, 119 Gas chromatography-mass spectrometry applications of, 136 clinical analysis using amphetamine, 580 barbiturates, 582 benzodiazepines, 584 cannabinoids, 587 cocaine, 588 estrogen, 793 methadone, 597 opioids/opiates, 595 phencyclidine, 598 propoxyphene, 597 THC, 587 definition of, 112, 128 description of, 136 limitations of, 136
methamphetamine analysis using, -580 -therapeutic drug analysis using, 545 Gas exchange, 665-666 Gas-filled detectors, 31 Gas-liquid chromatography, 545 Gastrin characteristics of, 700, 700t definition of, 696 plasma, 702-703 Gastrinoma, 696 Gastritis, 696, 703 Gastrointestinal disorders bacterial overgrowth, 705 bile salt mdabso~ption,705 925
Gastrointestinal disorders (Continued) celiac disease, 703-704 diarrhea, 708-710, 7091 disaccharidase deficiencies, 704-705 laboratory tests, 710t malabsorption. Transfer pipettes include both volumetric and Ostwald-Fohn pipettes (Figure 2-1). Such a galvanic electrochemical cell consists of two electrodes (electron or metallic conductors) that are
connected by an electrolyte solution that conducts ions. Altematively, more sensitive techniques, such as ELISA and RIA, are usually more suitable for those apolipoproteins present at sig- nificantly lower concentrations, such as apo C-I and apo C-11. Gas Chromatography-Mass Spectrometry (GC-MS): An analytical process that uses a gas
chromatographcoupled to a mass spectrometer. "Proteomic" is also used to indicate a type of analysis concerned with the global changes in protein expression as visualized most commonly by twodimensional gel electrophoresis or analyzed by mass spectrometry. Ultrasound examination and quantitative measurements of serum CG have been found
useful in identifying women with tions and slow rates of increase. Antibodies are more stable proteins and are easier to label without damage to the protein's function. A figure of $50,000 per QALY has been used in the United States as a reference point. Methodology in diagnostic labuiatoly test research in Clmicol Chemisny and Clinical Chemistry
and Labmatory Medicine. T h e primary solvent is usually one of the aromatic hydrocarbons such as toluene, xylene, or pseudocumene (1,2,4-trimethyl benzene). values have no units: hence. Gynecomastia: Excessive development of the male mammary glands. Scott, Ph.D. Total Body Water4olume and Distribution, 655 Electrolytes, 657 Actd-Base
Physiology, 663 Conditiom Associated With Abnormal Acid-Base Status and Abnormal Electrolyte Composition of the Blood, 668 36. Propoxyphene is prescribed most often as a combination with acetaminophen or aspirin. There is a large diurnal variation in Na+excretion, with the rate of Nai excretion during the night being only 20% of that during
the day. Each cup should be designed to minimize dead volume-the excess serum that must be present in a cup to permit aspiration of the full volume required for testing. Identification of Hazards Clinical laboratories deal with each of the nine classes of h a ardous materials. When all the Cl- ions have been complexed, there is a sudden increase in
the concentration of Agi in solution. National Institute of Standards and Technology. Histone: A structural protein involved in the three-dimensional organization of chromosomes and in regulating the function of nuclear DNA. Southern Blot: A method for detecting DNA sequence variants by digesting the DNA with one or more restriction enzymes and
separating the resulting DNA fragments by electrophoresis. Robert Dufour, M.D. Consultant Pathologist Veterans Affairs Medical Center, Emeritus Professor of Pathology George Washington University Medical Center Washington, D.C. Liver Disease Graeme Eisenhofer, Ph.D. Staff Scientist, Clinical Neurocardiology Section National Institutes of
Neurological Disorders and Stroke National Institutes of Health Bethesda, Maryland Catecholamines and Serotonin George H. I I / .. Research samples from families wirh genetic diseases. Nonalcoholic Fatty Liver Disease and Nonalcoholic tealohepatitis NASHLJrefers to a disease entity associated with fat and inflammation in the liver in persons
withminimal to no alcohol intake. Abnormal expression of the bcl-2 gene appears to be an early event in colorectal carcinogenesis. When used to measure the concentration of an antigen, RIA requires that the antigen be available in a pure 166 PART II Analytical Techniques and Instrumentation form and be labeled with a radioactive isotope. CA 27.29
is detected by a monoclonal antibody, B27.29, which is produced against a n antigen in ascites of patients with metastatic breast carcinoma. In breast, colorectal, gastric, and than 40 proto-oncogenes recognized, only a few have been endometrial cancers, EGFR was found to be a moderate progshown to be useful tumor markers. These are usuallv
bedside monitors used for monitoring 0 2 H b saturation. The process is chemically mediated by acetylcholine from postganglionic parasympathetic nerve endings, which act on gastric parietal cells. Overexpression of p53 in breast cancers is associated with poor prognosis, but this association is not as strong as the association with c-erbB-2. teacolored urine. We refer to such studies as diagnostic accuracy studies. Prostate Specific Antigen: A serine proteinase produced by epithelial cells of both benign and malignant prostate tissue and some other tissues. Lipemic samples should be ultracentrifuged and the infranate analyzed unless a direct ISE is used. Because 1 Bq is a very small amount
of activity, the activity of typical chemistry samples is often expressed in kilobecquerels (kBq). This dissymmetry and the change of angular dependence of light scattering with change in the size of particles is very useful for characterization and differentiation of various classes of macromolecules and cells. Whatever the training strategy employed, it
is important to document the satisfactory completion of training and that the individual has been tested and found compe. In addition, she experiences (1) an increase in resistance to angiotensin, (2) a predominance of lipid metabolism over glucose use, and (3) an increased synthesis by the liver of thyroid- and steroid-binding proteins, fibrinogen, and
other proteins. For all sensitized women, the paternal erythrocyte phenotype is determined. An interdisciplinary group (largely clinical epidemiologists and editors of medical journals) developed a guideline known as C0NSORT'"or the conduct of these studies. T h e first concerns are the frequency of testing-should a QC sample be analyzed every time
that (1) a sample is analyzed, (2) a new operator uses the system, (3) a new lot number of reagents is used, or (4) the system is recalibrated? Atomic Absorption (AA) Spectrophotometry: An analytical method in which a sample is vaporized and the concentration of a metal is determined from the absorption of light by the neutral atom at one of the
strong emission lines of the element. Thus the recommendation for the most reliable Kideterminations is to (1) collect blood with heparin, (2) maintain it between 25 'C and 3 7 T , and (3) separate the plasma within minutes by high-speed centrifugation without cooling. Prognosis: A prediction of the future course and outcome of a patient's disease
based on currently known indicators (e.g., age, sex, tumor stage, tumor marker level, etc.). In practice, fecal analysis is often unnecessaty because the two most common bullous porphyrias, PCT and VP, can be identified by analysis of urine and plasma (see Table 29-3). Williamson JC. This and other reports led to efforts at the journal Clinical
Chemistq in 1997 to produce a checklist for reporting of studies of diagnostic accuracy. EPP may also increase the risk of cholelithiasis, the formation of gallstones being by high concentrations of protopo~phyrinin the bile. Polydipsia: Chronic excessive intake of water as in diabetes mellitus or diabetes insipidus. The resulting dipeptides and amino
acids are absorbed in the jejunum and ileum by specialized absorptive mechanisms in the mucosal surface. Medicare, Medicaid and CLlA programs: regulations implementing the Clinical Laboratory Improvement Amendments of 1988 (CIJA). Urine volume increases during pregnancy so that it is typically 25% greater in the third trimester than in the
nonpregnant woman. Untimed or random specimens are suitable for only a few chemical tests; usually, urine specimens are collected over a predetermined interval of time, such as 1, 4, or 24 hours. Biological Hazards It is essential to minimize the exposure of laboratory workers to infectious agents, such as the hepatitis viruses and HIV. There are
many examples in life including the receptors of the tongue, the ear, etc. It should be noted that closed systems typically do not have process control software that is independent of the instruments or system, but rather the automation process control is integrated to work with the vendor's analyzers. This procedure is also useful in the diagnosis of
dysbetalipoproteinemia. For a reliable urine collection (1) the urine flow must be adequate (several mL/min), (2) the collection period of long enough duration (typically >4 hours), and (3) complete bladder emptying achieved. Steatorrhea: A condition of excessive fat in feces (>5 glday, >18 mmol/day). type is related to the diagnostic accuracy of a test
and the other When the questions to be addressed are defined, the review to the clinical value (to patients or to others) of using the test. Subcellular Distribution Enzymes are found at different locations within cells. Hematofluorometer The hematofluorometer is a single-channel front surface photofluorometer dedicated to the analysis of zinc
protoporphyrin in whole blood (see Chapter 29). Users' guides to the medical literature: a manual for evidence,based clinical practice. It has been an exciting, challenging, and educational experience. From Table 13-2, we get the 2.5 and 97.5 percentiles: Precision often depends on the concentration of analyte being considered. In such cases, liver
disease may only be recognized by using tests that detect injury. (Courtesy RuthAnn M. Thus the amount of creatinine produced each day is relatively constant and is related to the muscle mass. Pituitary Disorders, 735 Laurence M. Chorionic Gonadotropin CG is a very important placental hormone. Clin Chem 2001;47:1579,96. Washington, DC: AACC
Press, 2006:l-122. Today, this kind of error typically is related to computer errors originating at interfaces between computer systems. Similarly, some forms of electronic internal QC also do not test the sampling technique, but simply the functionality of the cassette and the docking station." External quality assurance or proficiency testing is a
systematic approach to Q C monitoring in which standardized samples are analyzed by one or more laboratories to determine the capability of each participant. The difference is a result of a constant systematic difference (intercept deviation from zero) and a proportional systematic difference (slope deviation from unicy). For example, if the analyte is
glucose, the measurand is the concentration of glucose. Hemoglobin (Hh): An oxygen-carrying, heme-containing protein abundant in red blood cells. GI regulatory peptides are released from the panCholecystokinin (CCK) is a linear polypeptide that exists in creatic islets (e.g., somatostatin) or from endocrine cells within multiple molecular forms.
Other Titles: Fundamentals of clinical chemistry and molecular diagnosticsClinical chemistry and molecular diagnosticsTietz fundamentals of clinical chemistry. PCT may also be caused by exposure to certain polyhalogenated aromatic hydrocarbons, such as hexachlorobenzene and 2,3,7,8-tetrachlorodibenzo-p-dioxin. The final weight is corrected for
the equilibrated water and air temperature to obtain the volume of the flask. Cod~rancMcthods Group on Systematic Review of Screening a n d Diagnosric Tcst~:recommended methods. Direct testing of erythrocytes for blood group, Rh, and other antigenic types is used widely in blood banks. In the absence of a transparent process for development
of a guideline, the credibility of the product is compromised and can be legitimately questioned. In addition, to ensure accuracy when measuring GFR using urinary clearance methods, it is essential that (1) renal tubular secretion or reabsorption does not contribute to the elimination of the compound and (2) plasma protein binding of the
pharmaceutical is negligible. Pituitary Dwarfism: Short stature due to decreased synthesis of hormones of the anterior pituitary. The extracellular domain can undergo proteolytic cleavage by metalloproteases, releasing the ECD (known as p105) into the blood, which can be detected. Absorptivity definition of, 63, 65 molar, 64-65 Acceptors, electron,
98, 98f Accreditation Clinical Laboratory. To try to withhold such information in the context of a study of diagnostic accuracy may create an artificial scenario that has no counterpart in patient care. (Courtesy Beckman Coulter Inc; www. 16. Calculations have indicated that a lower limit of detection of 10 fmol/L (i.e., 600,000 molecules of analyte in a
typical sample volume of 100 pL) is possible in a competitive assay using an antibody with an affinity of 1012mol/L. State the major biochemical changes that take place in a pregnant female during a normal pregnancy. Describe the principle of tandem mass spectrometry. Measuring Interval: Closed interval of possible values allowed by a
measurement procedure and delimited by the lower limit of determination and the higher limit of determination. Radiation Safety: Regulations and practices to'ensure that radiation is used safely. A number of other diseases need to be considered when interpreting data from patients in whom porphyria is suspected. Clinical Toxicology, 562 William
H. The general metabolic response to shock includes the normal response to stress. Easy access to safety showers is essential. Fluorometers are often used to perform nephelometric measurements. By convention, a heterogeneous redox equilibrium (equation 2) is represented by the cell A positive potential (E > 0) for this cell signifies that the cell
reaction proceeds spontaneously from left to right; E < 0 signifies that the reaction proceeds from right to left; and E = 0 indicates that the two redox couples are at mutual equilibrium. Inactivating mutations of NFI have also been found in colorectal cancer, melanoma, and neuroblastoma. Lancet 1977;1(8026):1323-32. LeGrys, D.A., M.T.(A.S.C.P.),
C.L.S.(N.C.A.), and J. These specifications have also become the de facto standards for chemicals used in many high-purity applications. If k, >_ k t , dissociation of AgAb becomes more probable, resulting in an increased competition between Ag* and Ag. A typical immunochemical binding curve is shown in Figure 10-13. Griffin JE, Wilson ID. With the
advent of electronic requesting and the electronic patient record, it is possible to build this approach into a routine practice. Finally, most process control software should include Figure 11-5 Beckman Coulter Power Processor System. The scheme may encompass both laboratory and POCT users, which gives an opportunity to compare results with
laboratory-based methods. This disorder can be identified by increased glutaryl (C5DC) carnitine on newborn screening (Figure 44-6). Enzymes are the most common biological element used followed by antibodies; transduction typically is via an optical or electrical signal. Because each species of hemoglobin has its own absorbance pattern, a
computer calculates the percent of each one. Enzymic destruction of peroxides (by catalase and peroxidase) 4. - thin-laver EC detector -+ wasle I e 1 i1 HPLC packed column I 'working electrode time Figure 5-8 Schematic of LC-EC system, with electrochemical detector monitoring the elution of analytes from an HPLC column by either their oxidation
or reduction (shown here as example) at a suitable thinplayerworking electrode. In males, LH is referred to as interstitial cell-stimulating hormone. The postpartum management of the patient may require plasmapheresis or organ transplantation. .. Polymer Effect The addition of a linear polymer to a mixture of antigen and antibody causes a
significant increase in the rate of immune [Antigen] --+ Figure 10-3 Schematic diagram of precipitin curve illustrating different antigen cancentration zones. Qualitative identification of propoxyphene in urine may be useful to help confirm or establish the cause of a patient's symptomatology. HCV is an RNA flavivirus, with a high rate of spontaneous
mutation. ! l , ~ ~ l P J ~ ' < ' l . Details of collection of urine specimens are contained in a CLSI g~ideline.~ Timed Urine Specimens The collection period for timed specimens should be of a long enough duration to minimize the influence of short-term biological variations. Totowa, N]: Humana Press, 2004:55,70. Cholestasis: An arrest of the normal
flow of bile. When the solution is motionless, the diffusion layer grows further and further with time (i.e., not constant), creating larger and larger 6 values with time. Clin Chem 2004;50:806-18. The concentrations of these three analytes are therefore slightly decreased in serum for much of the pregnancy. State the purposes for practiciig
e~idence~based medicine a evidence-based laboratory medicine. Computer platforms and interfacing to the laboratory information system 13. Other examples of nuclides that decay by negative P-emission are carbon-14 (lac), iron-59 (59Fe),and iodine-13 1 ("'I). Many of these definitions were obtained from the 30th edition of Dorland's Illustrated
Medical Dictionary with permission kindly granted by W.B. Saunders, Philadelphia, Pennsylvania. EY RDS Alpha-fetoprotein: A protein produced in the fetal liver that is useful for predicting risk of anencephaly, spina bifida, and Down syndrome. Hyponatremia: A concentration of serum sodium below the reference limit of 136 mmol/L. Isotope Dilution
Mass Spectrometry (IDMS): An analytical technique used to quantify a compound relative to a n isotopic species of known or fixed concentration. A formal safety program 2. Clin Chem 2002;48:1761,67. most frequently used contain separator material that forms a barrier between supernatant and cells (see Chapter 3). Resolution: In chromatography,
a measure of how effectively two adjacent peaks are separated. When specimen identification is machine-read, it is possible for the operator to 175 easily reposition specimens in the loading zone. Autoimmune hepatitis (AIH) represents a rapidly progressing form of chronic hepatitis (up to 40%, 6-month mortality in untreated individuals) associated
with the presence of autoimmune markers and substantial hypergammaglobulinemia.z It most commonly occurs in young to middle-aged women. Several of the plasma transport proteins increase significantly, including thyroxinebinding globulin (TBG), cortisol-binding globulin (CBG), and sex hormone-binding globulin (SHBG). This includes the
removal of stoppers from tubes. Andropanse: Decrease in gonadal function in males with advancing age. The high impact of RCTs of therapeutic interventions led to scrutiny of their conduct and reporting. After the comparison data have been obtained, tabulated, and interpreted, a POCT device is selected. Also, the scientific name as opposed to the
proprietary, brand name. Raman scattering occurs with a lengthening of wavelength. T h e flask is then weighed and filled with carbon dioxide-free deionized water until just above the graduation mark. Herceptin (a monoclonal antibody targeted against the HER-2lneu receptor) treatment is now administered only to those breast cancer patients who
have HER-2lneu amplification. 19. When the applied potential is much more negative than required, the current reaches a limiting value (termed the limiting current, it). Should a second syringe be necessary, a gauze pad may be placed under the hub of the needle to absorb the spill; the first syringe is then quickly disconnected and the second put in
place to continue the draw. Overexpression of 062 may be seen in 70% to 100% of primary breast cancers using immunohistochemistry, and the intensity of staining is greater with the increasing stage of the tumor. As such, they are released with cell injury, and appear in plasma relatively rapidly. early as 20 weeks gestation, but adequate amounts
do not accumulate until about 36 weeks. It is most often performed on (1)the tip of a finger, (2) an earlobe, and (3) the heel or big toe of infants. This device also is useful in reading the meniscus of a burette. For example, 204 ART Ill Laboratory Operations the 100 GGT values are a sample from a respective population. Recurrence rates are 3% to
27%. in, 787 menopause, 780, 792 menstrual cycle. Wayne, PA: Clinical and Laboratory Standards Institute, 2000. Figure 10-6 Twa-dimensional crossed immunoelectrophotesis (CRIE). T h e atomic number (Z)of an element is the number of protons in its nucleus; the total number of nucleons, protons plus neutrons, is its mass number (A). T h e
emission of the negative electron, named the beta (P-) particle, is what is usually meant by the term P-decay. By contrast, when guidelines are ~ r e ~ a r eunder d the auspices of healthcare payers (governments and insurance companies), the reco~nmendationsmay be suspected of being cost-control measures that may harm patients. These random
effects give rise to variations in repeated observations of the measurand. Gastritis: Mucosal inflammation of the stomach. Clin Chem 1991;37:1472-81. Place a n "empty" sign or label on the cylinder. Pipetting stations may be used to automate an analytical procedure for which an automated analyzer does not exist or cannot be cost justified. Nature
1959;184:1648-69. T h e reduced form of a porphyrin is known as a poiphyrinogen (see Figure 29-1) and differs by the presence of six additional hydrogens (four on the methylene bridges and two on the ring nitrogens). Analytical interferences vary significantly among test methods. Overall, CA 242 seems to be less efficient than CA 19-9 or CA 50 in
the detection of pancreatic cancer; however, this may depend on the decision values used. In: Bcutier E, Lichtman MA, Coller BS, Kipps TJ, Seligsohn U, eds. Studies have shown that the relative error is minimal at an absorbance of 0.434 (36.8% T). Define radioactive decay. As a result, water treated by distillation alone does not meet the specific
conductivity requirement of type I water. Medical Criteria The selection of appropriate methods for clinical laboratory assays is a vital part of rendering optimal patient care and advances in patient care are frequently based upon the use of new or improved laboratory tests. Complete maturation occurs after birth. Finally, even if the desired cost
savings are achieved, silo budgeting ensures that the savings are seen in a budget different from the laboratory's, and the laboratory budget shows only an increased cost. Consequently, plasma creatinine measurement will not detect patients with stage 2 CKD (GFR 60 to 89 mL/min/1.73 mi) and will also fail to identify many patients with stage 3 CKD
(GFR 30 to 59 mL/ min11.73 mi). Serum values vary little during the day. The shape of the curve arises from the increasing efficiency with which HHb molecules bind more O2once some O2has been bound ("cooperativity"; see also Chapter 28). ciated with cancer. Parathyroid Hormone (PTH): A peptide hormone secreted by parathy roid glands in
response to hypocakemia that increases calcium in blood by increasing bone resorption, increasing renal reabsorption of calcium, and increasing the synthesis of 1,25hydroxyvitamin D, which increases intestinal absorption of calcium and phosphate. G-forces ofseveral hundred 889 thousand times gravity are generated in ultracentrifugation. Anal
Chcm 1983;55:A498,A514. This effect is more pronounced when the charge (z) of the ion is high. The use of recombinant human erythropoietin (rhEPO, Epoetin) in the management of anemia of kidney disease is discussed below. DNA methyltransferases, 271 DNA polymerase 111, 270 DNA sequencing definition of, 278-279 schematic diagram of,
280f Documentation analytical protocols, 253-254 point-of-care testing, 199 L-Dopa conversion of, 462 definition of, 460-461 Dopamine chemical structure of, 461f definition of, 460 renal functions of, 464, 466 sources of, 466f Dopamine monooxygenase, 499 Doral. In addition to the general location and spread of the GGT determinations, other useful
information is easily extracted from this frequency distribution. Some of these features are now available with photometric glucose meters. The normal half-life of serum hCG is 12 to 20 hours. However, a potential differ- High input impedance voltmeter AgIAgCl Inner electrolyte AglAgCl KC1 frit Ion-selective membrane I SAMPLE I Figure 5-1
Schematic of ion-selective membrane electrode-based potentiometric cell. In a closed system, most assay parameters are set by the manufacturer, who also provides reagents in a unique container or format. F, Fluorescein;Ab, antibody; Ag,antigen. A well counter is not suitable for measuring @-radiation because such radiation does not penetrate the
sample container and aluminum lining of the wall. Pharmacological Response and Toxiciw The major pharmacological actions of methadone are similar to those of other opioids and include (1) analgesia, (2) sedation, (3) respiratory depression, (4) miosis, (5) antitussive effects, and ( 6 ) corntipation. Alpha particles are relatively large in mass, interact
strongly with matter, but are absorbed by as little as a sheet of paper. 542 Fixed-time reaction. The analytically useful portion of the curve is bracketed by points a and b. Some POCT devices use magnetic strips as a way of storing similar informatiotn,such as lot-specific calibration data. Elevated concentrations are found in patients with pancreatic
(80%), hepatobiliary (67%), gastric (40% to 50%), hepatocellular (30% to 50%), colorectal (30%), and hreast (15%) cancer. If the systematic difference between target values (i.e., the mean bias difference between the two methods or the systematic error) is related to the analyte concentration, such a relationship may not be clearly shown when using
the previously mentioned types of difference plots. Column Chromatography: A separation technique in which the stationary bed is within a tube. The presence of HAMA and other antianimal antibodies is uncovered by dilution experiments because samples containing antianimal antibodies do not give proportional results. P is the polarizer to provide
polarized excitation light. The solute concentration is within given limits. As discussed in Chapter 13 and in a CLSI protoc01,~ the performance characteristics of these devices are then BOX 12-7 1 Elements of a Point-of-Care Testing Policy 197 obtained and compared. Ilr~atotoxicoloev: -. In linear regression analysis, it is assumed that the systematic
difference between target values can be modeled as a constant systematic difference (intercept deviation from zero) combined with a proportional systematic difference (slope deviation from unity) (Figure 13-14). Shipping and handling of class 6 toxic materials, specifically biological and potentially infectious materials, has received considerable
attention. In contrast the concentrations of insulin, norepinephrine, pancreatic polypeptide, and neurotensin are decreased. Lipoproteins and chylomicrons in lipemic serum provide the highest background turbidity or nephelometric intensity. C o n d ~ c t o m e t r ~An : electrochemical process used to measure the ability of an electrolyte solution to
carry an electric current by the migration of ions in a potential field gradient. Total COz measurements in modem automated instruments are either electrode based or enzymatic. The abuse of dextromethorphan, especially by adolescents and teenagers who refer to it as "DMX," has become widespread in some locations. The serum concentration of
glycolic acid correlates more closely with clinical symptoms and mortality than does the concentration of ethylene glycol. Guidelines are a tool to facilitate implementation of lessons from primary studies and systematic reviews. Isoenzyme: One of a group of related enzymes catalyzing the same reaction but having different molecular structures and
characterized by varying physical, biochemical, and immunological properties. 1 Clin Endocrind Metab 1998;83:1121-7. Only 0.03% of 25(OH)D and 0.4% of 1,25(OH)ZDarenormally free inplasma (seeTable 38-3). As first described by Jaffe in 1886, creatinine reacts with picrate ion in an alkaline medium to yield an orange-red complex. For example,
multiple studies supporting use of a drug may have been done well and a competent systematic review may be available,so that the evidence may be graded as high. Screening tests may or may not measure the amount of sweat collected and may report a result as positive, negative, or borderline or give an actual concentration of sweat analytes. It is
typically present with both acute and chronic infection. The neck of the flask just above the water level should be kept free of water. This effect presumably is related to the amount of skeletal muscle, which tends to be greater in blacks than whites. Class S weights are used for calibrating balances. This agent was memorably used in the well-known
tale "Arsenic and Old Lace" as a means of terminating undesirable acquaintances. These fall into two categories depending upon whether patients have bullous skin lesions or acute photosensitivity. In some blind individuals, the normal diurnal variation of cortisol may or may not persist. Congenital hypothyroidism (CH) affects 1 in 3500 newborns and
is a sporadic disorder, although approximately 15% of cases follow an autosomal recessive inheritance pattern. Its disposable, fluid containment tips are made of a plastic material that tends to retain less inner surface film than does glass. Determination of body fluid concentrations of the four major electrolytes (Nat, Kt, C1-, and HCOi) is commonly
referred to as an "electrolyte profile." Other electrolytes that have special functions in particular contexts are discussed elsewhere: Ca2+ and phosphates in Chapter 38; iron in Chapter 28, magnesium and trace elements in Chapter 27; and amino acids in Chapter 18. Improperly handled, "Co causes radiation poisoning from exposure to gamma
radiation. Updated references and website listings will afford the inquisitive reader an opportunity to go beyond the scope of the book. Philadelphia: Lippincott Williams & Wikins, 2002:pp654. Other designations of chemical purity include Chemically Pure (CP); USP and NF Grade (chemicals produced to meet specifications set down in the United
States Pharmacopeia [USP] or the National Formulary [NF]). &&hi M, Latunde-Dada GO, Oakhill JS, Lairah AH, Takeuchi K, Halliday N, et al. If a proportional relationship exists, the CV is constant. Proteoglycans, especially hyaluronate, are also part of scar formation. Failure of the dexarnethasone suppression test is also indicative of ectopic
production. Aminoacidooathv: , A disorder of amino acid metabolisnl in which the parent amino acid is elevated in blood or urine. 652 Benign transient hyperphosphatasemia, 694 Benzodiazepines analysis of, 583-584 definition of, 562, 582 metabolism of, 584f-585f response, 582-583 toxicity, 583 triazolobenzodiazepines, 586f Benzoylecgonine, 25t
Benzphetamine, 578f Beriberi, 484 Berthelot reaction, 367 Beryllium, 608 Best of breed, 239, 245 Best practices, 17 Beta blockers, 539, 552 Beta decay, 30 Beta particle, 19 BGP, 733 Bias definition of, 1, 4, 201 differential verification. The fine screen retains fecal material. If testing is infrequent, then another approach would be to analyze a QC
sample whenever there is a change to the testing system, such as a different batch of testing materials or a different operator. The hCG assay measures the intact (whole) molecule when an antibody for the a-subunit and an antibody for the P-subunit are used in the immunometric format. lrwig LM, et al. Peotides. HBV is transmitted through body
fluids, primarily by parenteral or sexual contact. By raising the cutoff to 1000 kU/L, 35% of patients with unresectable tumors and only 5% of those with resectable tumors have elevated CA 19-9 values. Results greater than 15 pg of cadmium per gram of creatinine are considered indicative of severe exposure. When tests increase both the cost and
benefit, decisions about their use will depend on factors such as willingness to pay and other political and individual pressures. Alanine transaminase and aspartate transaminase are transaminases that are measured frequently in clinical laboratories. All needles must be sterile, sharp, and without barbs. Secondary bar code labels, if necessary, may
be generated at the time of accessioning or in some analyzers by a built-in printer that is activated when the analyzer is programmed. Total Ion Chromatogram (TIC): In mass spectrometry, the display, as a function of time, of the sum of all ions produced in the instrument. See Agency for Toxic Substances and Disease Registry Audit clinical, 1, 16-17
definition of, 188 Autism, 611 AUT003-A, 185, 185f Autocrine, 450 Autoimmune hepatitis, 675, 691 Automatic dispensing apparatus, 26, 281 Automatic pipettes, 26, 28f Automation benefits of, 171 of cell counters, 186 concepts of, 172 of data handline. In these systems the specimen probe passes through a hollow needle that initially penetrates the
primary container's rubber stopper. In addition, owing to mixture in a carrier and the reflectediight is measured! Alterthe unique specificity of the wavelength from the hollownatively, the carrier is illuminated and the reaction mixture cathode lamp, these methods are highlyspecific for the element generates a diffuse reflected light which is
measured. Cholestasis of Pregnancy Cholestasis of pregnancy usually occurs in the third trimester and is manifested clinically by diffuse pruritus and, in 20% to 60% of patients, jaundice. Because the cell interval is 5 U/L in this example, statements like these can be made only to the nearest 5 U/L. ~~~~ ~ ~ Christooher P. Wijnbrrgrr LD, Huisjes A],
Voorbij HA, Franx A, Bminse HW, Mol BW. Sceff LB. These pathogens include, but are not limited to, hepatitis B virus (HBV) and human immunodeficiency virus (HIV). Excretion into bile is slow. The presence of erythrocytes in the sample may also affect the magnitude of the residual liquid junction potential in a less predictable manner. In the GGT
example, the interest is in the location and spread of the population of GGT values for 20- to 29-year-old healthy men. Smokers, more often than nonsmokers, may show the presence of antinuclear antibodies and test weakly positive for carcinoembryonic antigen. Circulating concentrations of CCK are increased folcrine) effects on adjacent cells.
Peritoneal Dialysis: Diffusion of solutes and convection of fluid through the oeritoneal membrane. A cost-effectiveness studyL0 of screening for colorectal cancer (versus no screening) showed that the "least expensive" strategy was a single sigmoidoscopy at 55 years of age, with an incremental cost-effectiveness ratio of $1200 per life-year saved.
Holstege -- Toxic metals / Thomas P. D y Chemisty Systems A number of multilayer dry reagent methods have been described for the measurement of creatinine using enzymemediated reactions. 17 Time interval from the index tests to the reference standard, and any treatment administered between. lmmunoassay Immunoassaysfor propoxyphene are
designed for the detection of the parent drug. Reagent Identification Labels on reagent containers include information such as (1) reagent identification, (2) volume of the contents or number of tests for which the contcnts of the containers are to be used, (3) expiration date, and (4) lot number. Glomerulus: A tuft of blood vessels found in each
nephron of the kidney that are involved in the filtration of the blood. In breast cancer, it appears to be as useful a prognostic indicator of overall survival as tumor size or ER and PR expression, but not as good as the number of 359 lymph nodes involved in metastases. Endosmosis (Endosmotic, Electroendosmotic Flow): Preferential movement of water
in one direction through an electrophoresis medium due to selective binding of one type of charge on the surface of the medium. 901 Pheochromocytoma: A usually benign, well-encapsulated, lobular, vascular tumor of chromaffin tissue of the adrenal medulla or sympathetic paraganglia. 106 .polyacrylamide, ~ . GFR = k x C, (3) Because this model
ignores the distribution phase, GFR is overestimated. For example, in an infant younger than 1 year of age, the lateral or medial plantar (bottom) surface of the foot should be used for skin puncture (Figure 3-4). Trailing arbutus may cause hemolytic anemia and liver damage. Dry reagent systems obviate the need for mixing because the serum
completely interacts with the dry chemicals as it flows through the matrix of the reaction unit. Meconium-stained amniotic fluid is a sign of fetal stress. Systematic reviews can achieve multiple objectives. Often, the position of a subject's value within a distribution of values is useful medically. Hypouricemia: Decreased uric acid concentration in the
blood, sometimes due to deficiency of xanthine oxidase, the enzyme required for conversion of hypoxanthine to xanthine and xmthine to uric acid. Reid PP, Compton WD, Grossman JH, Fanjiang G, eds. Solute volatilization interference refers to the situation when the contaminant forms nonvolatile species with the analyte. B-type natriuretic peptide
biological variability of, 626-627 body weight and, 626 description of, 454t, 615 diagnostic value of, 625-626 methodology for, 623 prognostic uses of, 626 reference intervals, 623 renal disease, 626 risk stratification uses of, 626 studies of, 625-626 treatments for lowering, 626 Buccal cells, 50-51 Budd-Chiari svndrome. Consequently, temperature
control is an important component of assay reproducibility. Sweating may cause salt and water loss, but usually there are no changes in the greater than analytical ~ a r i a b i l i t ~ . precursor for epinephrine. Such devices also have the capability to be remotely monitored and programmed to respond to problems on instruments located long
distances from the central laboratory. Because nuclear radiations were observed before their identity was known, this fragment was called an alpha (a-) particle, and its emission is termed a-decay. soec~fv . Only hepatitis A, B, and C will be discussed in this section. This is called "taring.') When taring is impractical, the weight of the empty container
must be suhtracted from the combincd weight of the container and the material to obtain the weight of the material alone. Two separate gels are shown, with the highest tsypsin concentration at the bottom. In many cases the acute presentation is preceded by a symptom-free period variable in length depending on the specific disease. A timetable
More complex questions often arise. Irr ~ d ~ . Therm~labilit~ is minimized when both specimens and calibrators are held in a refrigerated loading zone. For some of these conditions, aggressive therapy of illnesses with IV fluids containing glucose is essential to avoid catabolism and trigger aggravation of clinical symptoms. Carcinoid Tumor: A
yellow circumscribed tumor arising from enterochromaftin cells, usually in the small intestine, appendix, stomach, or colon and less commonly in the bronchus; sometimes used alone to refer to the gastrointestinal tumor (called also argentafjbma). Oxygen Saturation: The fraction (percentage) of the functional hemoglobin that is saturated with
oxygen, abbreviated SO,. As part of the guideline development process, a plan for updating should be developed. One manufacturer has recently extended multiwavelength spectrophotometry to measure bilirubin directly in whole blood. Thus in the placenta, oxygen is released from the maternal Hb A, diffuses into the chorionic villi, and binds to the
fetal Hb F. These criteria to be used include the patient cohort and setting in which the test is to Description of all of the details is beyond the scope of this be used, as well as the outcome measures to be considered. To detect small tumors, the cutoff concentration for AFP has to be set at a low value; a cutoff point of 10 to 20 pg/L has been
recommended. Higher concentrations in CSF fluid may indicate metastases to the brain. Professor Sawyer was also responsible for the instructor materials available on the Evolve website, including an instructor's manual, a 1000-question test bank, and an electronic image collection. Perchloric acid, because it is potentially explosive in contact with
organic materials, requires careful handling. An important factor in the use of a volumetric apparatus is the requirement for an accurate adjustment of the meniscus. The structure of PL is exceptionally homologous (96%) with growth hormone (GH) and less so with prolactin (67%). If a laboratory chooses to quantify sweat chloride with an automated
analyzer that employs an ISE, these methods must be validated systematically for accuracy, precision, and lower limit of detection. The collection procedure is called paracentesis. Those who walk for about 4 hours each week have an average cholesterol concentration 5% lower and high-density lipoprotein (HDL) concentration 3.4% higher than
inactive individuals. The time it takes for this to happen is a measure of the clotting time. , 4, several of which are major contributors, the probability distribution of the measurement error E will tend to be gaussian as the number of sources of error becomes large. Dilution is usually carried out with the appropriate sample matrix (e.g., human serum
[individual or pooled serumj). Chloride Chloride is the major extracellular anion, with median plasma and interstitial fluid concentrations of -103 mmol/L (total inorganic anion concentration of -154 mmol/L). False-positive results of ER assays (ER-positive tumor but no response to endocrine therapy) are more common than are falsednegative results.
Several cassette-based systems have been developed for measurement of hemoglobin. T h e columns may contain cation exchangers, anion exchangers, or a "mixed-bed resin exchanger," which is a mixture of cation- and anion-exchange resins in the same container. The a-subunit is common to several other hormones: luteinizing hormone (LH),
follicle-stimulating hormone (FSH), and thyroid-stimulatinghormone (TSH). Far simplicity, ray traces for only three wavelengths are shown. The toxic forms are the inorganic species As +, 5 also denoted as As(ll1); the more toxic As +, also known as As(V); and their partially detoxified metabolites, monomethyl arsine (MMA) and dimethyl arsine
(DMA). Patients positive for estrogen and progesterone receptors have a better prognosis. In the first 8 weeks of pregnancy, the CG concentration in maternal serum rises geometrically (Figure 43-2). Epigenetic alterations of circulating DNA, such as altered methylation patterns, can also be detected. CF is caused by a defect in the cystic fibrosis
transmembrane conductance regulator protein (CFTR), a protein that normally regulates electrolyte transport across epithelial membranes. T h e take-out station may be the same as the sorter described above where specimens are sorted for manual delivery. Describe how overdose of ceriain drugs induces hepatic damage. Even small drops of
mercury on bench tops and floors may poison the atmosphere in a poorly ventilated room. If the paternal Rh genotype is likely heterozygous for D, then the RhD status of the fetus needs to be detennined. Hepatitis B is caused by a 42-nm DNA vims that is a member of the hepadnavirus family. arterial lines, 48 site of, 48 skin puncture for, 47, 47f
venipuncture for. DFI. The most popular method used both a reversed-phase C18-silica minicolumn and a normal-phase silica minicolumn to separate vitamin D metabolites. Syndrome of Inappropriate Antidiuretic Hormone (SIADH): A con- 905 dition in which inappropriate antidiuretic hormone secretion produces hyponatremia, hypovolemia, and
elevated urine osmolality. Overexpression of the mutant proteins has been detected in up to 70% of primary colorectal cancers. Therefore the absence of 6-acetylmorphine does not tule out heroin or morphine use. Most preparations contain dextromethorphan as the bromide salt. Limits for TEDE are stated in governmental regulations. Noncreatinine
chromogens do not generally contribute to measured urinary creatinine concentration. Healthcare professionals b. Mutations at codons 245 and 258 are found in Li-Fraumeni syndrome, a rare autosomal dominant sv~ldromecharacterized bv diverse neovlasms at many different sites in the body. All of these patients undergo the index test and then are
evaluated by the reference standard. Volume 1. @ E Cystic Fibrosis Screening Newborn screening for C F is done by dried blood spot immunoreactive trypsinogen (IRT) analysis. Transmission of infectious diseases by automated equipment is a concern in clinical laboratories. Pituitary Gigantism: Excessive growth due to increasedproduction of growth
hormone by the pituitary before longbone growth is complete. Consequently, kinetic, enzymatic, and chromatographic methods produce creatinine measurements approximately 20% lower than early Jaffe methods. The concentration of analytes in secondary reference materials is usually determined by analysis of an aliquot of the solution by an
acceptable reference method, using a primary reference material to calibrate the method. Preparation and Testing of Rcagent Water in the Clinical Labuiatov. Menses: The monthly flow of blood from the genital tract of women. The first-drawn specimen should therefore be used for those analytes, such as calcium, that are pertinent to critical medical
decisions. After puberty, higher activity of enzymes originating from skeletal muscle in men is related to their greater muscle mass. ' \ Diagnosis ruled out Monitoring Diagnosis 1 A much broader sense,~aneveryday example of which is a weather forecast. Laboratory manual for thc examination of human semen and scmen-cervical mucus penetration,
4th cd. Limitations of such noninvasive evaluation for fibrosis include the (1) narrow range of diseases for which their predictive ability has been evaluated; (2) large number of patients with indeterminate results on marker studies; and (3) T V Pathophysiology failure of indices to evaluate to what extent necroinflammatory activity affects their
performance. ~ ~ ........ None of these findings is specific, and they are seldom used in the diagnosis of liver disease. Patients with MCAD deficiency are identified by MS/MS newborn screening because of the characteristic acylcarnitine profile, with increased concentration of C6- (hexanoyl), C8(octanoyl), and C10:l- (decenoyl) camitine and elevated
C8/ C2 and C8/C10 ratios (Figure 44-7). In the normal instrumentation mode, the sample is excited with polarized light to obtain maximum sensitivity. Phencyclidine (PCP) is a potent veterinary analgesic and anesthetic. The detection limit of the technique is lowered even further to approximately 100 pg by chemiluminescent detection of the enzymelabeled antibody and by CH 161 detection of the light emission through the use of x-ray or photographic A simpler technique that bypasses the electrophoretic separation step is known as dot blotting. (A and B, Courtesy Hamilton Co.) Horizontal-head or swingingbucket, fixed-angle or angle-head, ultracentrifuge, and axial are the types of centrifuges

used in the clinical laboratory. For example, this technique is used to visualize nucleic acids and fragments that have been hybridized with nucleic acid probes labeled with "P (see Chapter 17). Of all individuals with these symptoms, about 15% have an ectopic pregnancy and a smaller percentage have incomplete or complete spontaneous abortion.
Further, even in the absence of large changes in the volume fraction of solids, results by direct methods most realistically reflect clinical status and are therefore more effectively used in diagnosis and management. Liimer JG, Mu1 BW, Heisterkamp S, Bonsel GJ, Prim MH, van der Mculen JH, Bos,ssuytPM. Figure 10-13 Schematic diagram of the doseresponse curve for a typical immunoassay. Some systems maintain the carrier in an upright position by use of a gimbal (a device that permits a body to incline freely in any direction or suspends it so that it will remain level when its support is tipped), enabling the carrier to move both vertically and horizontally on an installed electric track. The
current view is that lead exposure creates an intracellular iron deficiency (perhaps by affecting iron transport into the cell or inhibition of iron reductase) so that zinc replaces iron as a substrate for FECH. The SI is a different system that was accepted internationally in 1960. The maternal serum values from 14 to 25 weeks are medians calculated
from 24,229 pregnancies from testing performed at ARUP Laboratories Inc, from January to October 1997. Molar Absorptivity (E): A constant for a one molar solution of a given compound at a given wavelength and a 1-cm pathlength under prescribed conditions of solvent, temperature, pH, etc; expressed as L/mol x cm-'. We here consider our error
model in relation to the method comparison situation. Analytical Methodology Sodium is determined (1) by atomic absorption spectrophotometry (AAS), (2) by flame emission spectrophotometry (FES), (3) electroche~nicallywith a Na+-ISE, or (4) spectrophotometrically. Negative P-emission is characteristic of a nucleus that has more neutrons than
required by its protons for stability. Philadelphia: Saunders 2004367-88. Analysis and prcscmation of data. Hepatolory 199%30:325-32. In addition, communication is needed between the LIS computer, the LAS computer (that provides process control), the laboratory analyzers, and the specimen conveyor and specimen manipulation devices, such as
automated centrifuges, aliquoters, decappers, etc. The container or tube used to hold a specimen (primaty container) should be constructed so that the contents do not escape if the container is exposed to exttemes of heat, cold, or sunlight. A n electrolyte in solution dissociates into two (in the case of NaC1) or three (in the case of CaC12)particles,
and therefore the colligative effects of such solutions are multiplied by the number of dissociated ions formed per molecule. Any CG in the urine sample combines with the selenium-labeled antibody, and the mixture migrates along a nitrocellulose track to a region where a line of polyclonalanti-CG antibody and an orthogonal line of antiP-CG : CG
complex have been immobilized. The regulation of this system is discussed in Chapter 38. In some cases a pure reference material may not be readily available, and constants may be provided that were obtained on pure materials and reported in the literature. Updated6 (Accessed on June 1996, littp://www.codrraneeorg/doc~/sadtdocl.hm January 4,
2007). Immunoglobulin Monoclonal immunoglobulin has been used as a marker for multiple myeloma for more than 100 years. The filtrate is called an ultrafiltrate because its composition is essentially the same as that of plasma, but with a notable reduction in molecules of molecular weight exceeding 15 kDa. Each nephron produces about 100 pL of
ultrafiltrate per day. Sorter: An automated sorter to sort specimens not going to a conveyor-interfaced analyzer or workstation. Calibration The calibration function is the relation between instrument signal (Y)and concentration of analyte (x), i.e., The inverse of this function, also called the measuring function, yields the concentration from response:
This relationship is established by measurement of samples with known amounts (the quantity) of analyte (calibrators). Drug Interactions: The effects of one drug on the intestinal absorption, metabolism, or action of another drug. In one such system, red cells are lysed in a minicuvet, hemoglobin converted to methemoglobin, and the methemoglobin
measured at 570 nm; turbidity is corrected for by an additional measurement at 880 nm. See EDTA 2-Ethylidene-l,5-dimethyl-3,3diphenylpyrrolidine,596 Etiocholanolone, 752f Euchromatin, 264, 269 Europium description of, 76 properties of, 167t Euthyroid, 766-767 Euthyroid sick syndrome, 766, 770 Evacuated blood tubes, 44-46, 461 Evaporation,
33 Evidence, hierarchy of, 11 Evidence-based laboratory medicine definition of, 1, 3 implementation of, in practice, -. This approach permits measurement of a variable number and variety of analytes in each specimen. Polypropylene tubes are generally capable of withstanding RCFs of up to 5000 xg. While children with some of these disorders
manifest symptoms at birth, others are asymptomatic for up to decades. In addition, the kidneys are a site of degradation for hormones such as insulin and aldosterone. Another related phenomenon that results in a lower quantum yield than expected is called concentration quenching. The units of the system are called SI units. Winter G. The tests
performed in the random-access analyzers are selected through the use of different vials of ( I ) liquid reagents, (2) reagent packs, or (3) reagent tablets, depending on the analyzer. The transfer of drug from blood to saliva is influenced by drug protein binding, pK,, lipid solubility, and blood pH (saliva is more acidic than blood). It is measured directly
or after amplification of either viral DNA or a signal. Groups at higher risk for developing nutritional vitamin D deficiency include breast-fed infants, strict vegetarians who abstain from eggs and milk, individuals of color, and the elderly. T h e requirement for a minimum amount is to ensure an appropriate sweat rate and sweat-electrolyte
concentration. It may refer to (1) radioactivity per unit mass of an element, (2) radioactivity per mass of labeled compound, or (3) radioactivity per unit volume of a solution. Fluorescence-based assays for analytes at ultralow concentrations require optimization of laser intensity and the use of a sensitive detector. Lo -- Optical techniques / L.J. Kricka
and Jason Y. Hepatic Failure: A condition of severe end-stage liver dysfunction that is accompanied by a decline in mental status that may range from confusion (hepatic en~ephalopath~) to unresponsiveness (hepatic coma). To assist us in preparing the sixth edition, we again invited Barbara G. Care must be taken, however, because of interference
(e.g.,by bilirubin) in the final reaction sequence. The excessive surfactant is needed at birth as the newborn transforms from breathing water to breathing air. These techniques are used to measure plasma proteins and for therapeutic drug monitoring. Phlebotomists must change gloves and adequately dispose of them between drawing Mood from
different patients. In addition, close attention to the design of the pneumatic tube system is necessary to prevent hemolysis of the specimen. For example, a 1 : 5 volume to volume (vol/vol) dilution contains one volume in a total of five volumes (one volume plus four volumes). It is important to remember that when intoxication occurs with metallic Sb,
the effect is due not just to the Sb, but also the lead, arsenic, and other metals that may accompany it. Venous Occlusion: Te~nporatyblockage of return blood flow to the heart through the application of pressure, usually using a tou~niquet. Both the classic quantitative biochemical method for assaying steroid receptors in tumor tissue specimens
(titrationassay) and enzyme immunaassaysare obsolete because PART IV 358 Analytes immunocytochemical assays are cheaper and simpler, require less time, and can be performed using less tissue. Renal tubular acidosis, and metabolic and respiratory acidoses and alkaloses also affect renal regulation of Ki excretion. Chloride ions in food are almost
completely absorbed from the intestinal tract. For example, if a sample contains 322 mg of Na per liter, the molar concentration of Na is: m m o ~ =/ ~ mg/L mg molecular mass 322x10~1 = 14Ommol/L 23 In clinical laboratory practice, a titer is thought of as the lowest dilution at which a particular reaction takes place. In such assays, ruthenium (11)
tris(bipyridyl) (see Figure 10-17, B) undergoes an electrochemiluminescent reaction (620 nm) with tripropylamine at an electrode surface. Oxytocin: An octapeptide hormone synthesized in the hypothalamus and stored in the posterior lobe of the pituitaty. Electrochemical Cell: An electrochemical device that produces an
electromotiveforce.Galvanicande1ectrolytic are classes of electrochemical cells. Rather, associated with this particular value x there will be a particular measurement error E = x - b, which is the result of many contributing sources of error. Figure 10-2 Schematic diagram for precipitin reaction. Intergenic: DNA sequence between genes. Medicine
Among the definitions proposed for EBM, the foremost probably is "the conscientious, judicious, and explicit use of the best evidence in making decisions about the care of indipiidual patients."" The word judicious implies use of the skills of experienced clinicians to put the evidence in context, and to recognize 3 Introduction to Clinical Chemistry and
Evidence-Based Laboratory Medicine patient individuality and preferences. Screening for fetal neural tube defects andDown syndrome should be offered to all pregnant patients. Plasma Proteins: Proteins present in blood, including carrier proteins, fibrinogen and other coagulation factors, complement components, immunoglobulins, enzyme
inhibitors, and many others; most are also found in other body fluids, but in lower concentrations. LECTROLmES Electrolvtes are class~fiedas e~therantons, negatlvelv charged ions thai move toward an anode, or cations, pGitive1'; charied ions that move toward a cathode. The majority of devices included in this category are used to measure
glucose. Dumping Syndrome: Following gastric surgery, hyperasmolar chyme is "dumped" into the small intestine causing rapid hypovolemia and hemoconcentration. Washington, DC: AACC Press, 2004:pp488. 15 solution, and the opposing row is filled with antibody solution (Figure 10-8). Although much of statistical analysis and interpretation
depends on the assumption of a random sample from some fixed population, actual data collection often does not satisfy this assumption. Alcohol appears to induce expression of mitochondrial AST on the surface of hepatocytes. Because extra steps reduce the overall throughput, additional rinsing functions are initiated (by computer operator
selection) only for assays with large dynamical range. Exposure to infectious agents results from (1) accidental puncture with needles, (2) spraying of infectious materials by a syringe or spilling and splattering of these materials on bench tops or floors, (3) centrifuge accidents, and (4) cuts or scratches from contaminated vessels. If all of these tests
are negative, it is very unlikely that symptoms are or were caused by porphyria. Serum concentrations of HER-2/neu are useful in patients with recurrent breast cancer when tissue is difficult to obtain. Watson MA. See Valproic acid Department of Transportation, 36 Depletional hyponatremia, 657 Derived unit, 21 Des-y-carboxy prothrombin, 693
Desiccator guards, 35 Desipramine, 572f Detectors crystal scintillation, 31 electron capture, 120t flame ionization, 119, 120t, 121f flame photometric, 120t Fourier transform infrared, 120t gas chromatography, 119-120, 120t gas-filled, 31 high-performance liquid chromatography, 124-125 liquid scintillation, 31 mass spectrometry, 120t, 136
photoionization, 120, 120t photometric, 178 thermal conductivity, 120, 120t thermionic selective, 119-120, 120t thin film, 192f, 192-193 Deuteroporphyrin, 528t Dexamethasone su~pression test. 17 PART II Analytical Techniques and Instrumentation Measurement Approaches Automated chemistry analyzers traditionally have relied on photometers
and spectrophotometers to measure the absorbance of the reaction produced in the chemical reaction phase. This is often expressed as the slope of the calibration curve.' However, in addition to the slope of the calibration function, the random variation of the calibration function should also be taken into account. Bruns, M.D. Appendix: Review
Questions, 874 40. Dowell, Senior Project Manager. Philadelphia: Elsevier, 2006: 1165-208. Differences in the concenhations of osmotically active molecules that do not cross a membrane cause those molecules that do move to establish an osmotic equilibrium. Westgard -- Principles of basic techniques and laboratory safety / Stanley F. When
administered intramuscularly, methadone and morphine have equivalent analgesic potency. Cholesterol~lowrrinp. Thomas DL. Measurements with ISEs are simple, often rapid, nondestructive, and applicable to a wide range of concentrations. Hepatology 2001;33:464-70. nostic indicator, with 52% of studies showing reduced survival ras Genes when
elevated amounts of EGFR are observed. Continuous Monitoring: A reaction mode in which the reaction is moni- . For individual samples, the particular bias may be slightly higher or lower than 15% depending on the actual chromogenic content. The decreased estrogen secretion may be responsible for the increase of serum cholesterol that occurs up
to age 60 in women. his chapter introduces the principles of laboratory medicine. An RCV, also known as critical difference, is the value that must be exceeded before a change in consecutive test results is statistically significant at a predetermined probability. If a healthcare organization, or a unit of it, such as the clinical laboratory, wishes to
propose that its quality is high or that it contributes to the quality of the institution, the message is clear: demonstrate improved outcomes. It is especially helpful in diagnosing Reye syndrome and the inherited disorders of urea metabolism. The finite resources for healthcare require use of a n objective means of determining how resources are
allocated and how the efficiency and effectiveness of service delivery can be improved. The most severe complication of EPP is progressive hepatic failure, which is caused by accumulation of protoporphyrin in the liver.14About 15% of patients have abnormal biochemical tests of liver function, particularly increased aspartate aminotransferase, but
only about 2% of patients develop liver failure. In fact, if the sample is large enough, we can consider this a close representation of the true population frequency distribution. Thus the difference plot in this version provides information on the relation between differences and concentration, which is useful to evaluate whether problems exist at certain
ranges (e.g., in the high range) caused by nonlinearity of one of the methods. In the following sections, we will consider the distribution of differences under various circumstances and also consider the measurement relations between method 1 and 2 on the basis of regression analysis. 13. A test result alone may provide reassurance or an
understanding of the origin of one's complaint, but even this may require explanation and reassurance from a physician. Most apo E genotyping methods, however, are not designed to detect rare mutations. Homovanillic Acid (HVA): A product of dopamine metabolism; elevated urinary levels are used to diagnose neuroblastoma. Recovery is the
fraction or percentage increase of concentration that is measured in relation to the amount added. ereditary Tyrosinemia Type-l Succinylacetone, which accumulates in this disease, has a structural resemblance to ALA and is therefore a competitive inhibitor of ALAD. inhibition Hepatology 1982;2:495-506.Copyright 1996 American Association for the
Study of Liver Diseases. The sixth edition of this series is no exception, as we have made significant revisions in its format and content. Systeme International d'Unites (SI): An internationally adopted system of measurement. List disorders of amino acid metaboiism, fatty acid metabolism, and carbohydrate metaboiism and the causes and treatments of
each. Extracellular Fluid (ECF): A general term for all the body fluids outside the cells, including the interstitial fluid, plasma, lymph, and cerebrospinal fluid; this fluid provides a constant external environment for the cells. Conner ineestion u toxicity, and it may be encountered as a pesticide. Plasma protein concenttations increase after infancy, and
adult concentration values are attained by the age of 10. See Chromatography, thin-layer resolution, 116-117 separation mechanisms, 114-116 size-exclusion, 114f, 115 thin-layer amino acid screenings using, 293 description of, 113, 117 high-periormance, 113, 117 illustration of, 117f one-dimensional, 293 two-dimensional, 293 Chromium, 477t, 497499, 608-609 Chromogranins, 356-357, 707 Chromosome definition of, 263, 265-266 structure of, 267-269, 268f Chronic beryllium disease, 608 Chronic diarrhea, 708-710, 709f Chronic hepatitis, 689t, 689-691 Chronic kidney disease anemia evaluations in, 647-648 calcium disturbances in, 648 cardiovascular complications of, 647, 647t dyslipidernia
in, 648 glomerular filtration rate in, 646 management of, 647 protein intake and, 647 stages of, 643t, 646-647 Chronic myelogenous leukemia, 360 Chronic pancreatitis, 696, 706 Chronic renal failure, 644-645, 645f, 731 Chronic tubular proteinuria, 308-309 Chylomicrons, 402-403 Chyme, 696 Chymotrypsin, 317, 334 Circadian variation, 53 Cirrhosis
clinical features of, 692 compensated, 692 definition of, 675 Cirrhosis (Continued) portosystemic collateral circulation in, 683f Citrulline, 290f Clark style amperometric oxygen sensor, 93,93f Clinical and Laboratory Standards Institute description of, 42 procedure document, 254b quality management system as defined by, 252 Clinical audit, 1, 16-17
Clinical chemistry, 2 Clinical Laboratoty Improvement Amendments accreditation of laboratories, 259260 analytical goals, 211 point-of-care testing requirements under, 199 Clinical practice guidelines definition of, 1, 13 development of, 13-16, 141 external review of, 16 recommendations in, strength of, 15t, 15-16 updating of, 16 Clinical sensitivity,
229, 237 Clinical soecificitv. The rough endoplasmic reticulum is the site of protein synthesis, while the smooth endoplasmic reticulum contains microsomes involved in drug and toxin metabolism and cholesterol and bile acid synthesis. The advantages of optical systems compared with electrochemical transducers include the fact that they do not have
to be calibrated to correct for electrode drift, and therefore the sensors are calibrated at the time of manufacture. The improved reproducibility gained by automation has led to a significant improvement in the quality of laboratory tests. Biochemically, they are high molecular weight mucins (Table 20-7) or blood group antigens (Table 20-8).
.-.Oncofetal antieens are rotei ins ~roduceddurine" fetal life. A colorproducing product is developed by the addition of enzyme substrate and the reaction is terminated at aspecific time. Lewis V. Pharmacogenetics: The study of the influence of genetic variation on drug response in patients; includes studies correlating gene expression or
singlenucleotide polymorphisms with a drug's efficacyor toxicity. Plasma: The fluid portion of the blood in which the cells are suspended. Bilirubin fractionation is helpful only in jaundice of the newborn or in isolated elevations of bilirubin in the absence of other liver test abnormalities that would indicate an inherited disorder of bilirubin metabolism.
A 24 CA 242 is a marker for pancreatic and colorectal cancer. See Drug testing Dual-piston reciprocating pump, 123, 123f DubineJohnson syndrome, 523,534 Dumping syndrome, 696 Dwarfism, 735, 739 Dye-binding methods, 314 Dysbetalipoproteinemia,418 Dyshernoglobins, 442 Dyslipidemia, 648 Dyslipoproteinemia, 418t E Echelette, 69
Eclampsia, 802, 808 Economic evaluations decision-making uses of, 13 methodologies for, 11-12, 12t perspectives of, 12-13 quality of, 13 "Ectasy." See MDMA Ectopic pregnancy, 802, 808 Ectopic syndrome, 337, 348 Edema, 298 EDTA, 47-48, 743 Edwards syndrome. Rayleigh and Raman light scattering limits the use of fluorescence measurements.
See Southern blotting Western. The measurement of drugs in saliva is of interest both for purposes of therapeutic drug monitoring and for the detection of illicit drug use. The name of the analyte (never abbreviated) with an initial capital letter 4. (From Dorland's illustrated medical dictionary, 30th ed. Europium chelate labels in timeresolved
fluorescence immunoassays and DNA hybridization assays. Confirmatory Test: A second analytical procedure used to identify the presence of a specific drug or metabolite. The risk increases slowly up to age 30 and then steadily increases as maternal age advances (Figure 43-3); at age 40 it is 1 in 90. ves .... Specimens for determining Kt
concentrations in serum or plasma nust be collected by methods that minimize hemolysis because release of Kt from as few as 0.5% of rhe etythrocytes increases Kf values by 0.5 mmol/L. In this approach, the operator has n o knowledge of the analyte concentration, and therefore it is considered closer to a "real testing situation." The results are
transmitted to a central authority, who then prepares a report and returns a copy to each participating Point-of-Care Testing laboratory. However, the concentrations of serum urea nitrogen and creatinine are greatly reduced as a result of decreased skeletal mass, and creatinine clearance is also decreased. The net pressure difference must be
sufficient not only to drive filtration across the glomerular filtration barrier but also to drive the ultrafiltrate along the tubules against their inherent resistance to flow. C A 15-3, CA 549, and CA 27.29 assays detect similar yet different epitopes on the episialin. Chain or secure cylinders at all times even when empty. At Disorders of Pregnancy 05 term,
the amniotic fluid contains gross particles of vernix caseosa, the oily substance composed of sebum and desquamated epithelial cells covering the fetal skin. Additionally, the stopper may contribute to a preanalytical error through release of zinc or interference by TBEP (tris[2-buoxyethyl] phosphate), a constituent of rubber. Table 37-1 summarizes
basic chemical characteristicsof five of the major GI regulatory peptides and indicates their site of origin and major functions. This eliminates background interferences and at the same time averages the signal to improve the precision of measurement. See Glycated hemoglobin H. The most important location of both enzymes is on the canalicular
membrane of hepatocytes. Measurement of Apolipoproteins Apolipoproteins are measured by (1) radioimmunoassay (RIA), (2) enzyme-linked immunosorbent assay (ELISA), (3) radial immunodiffusion (RID), (4) immunoturbidimetric assay, and (5) immunonephelometric assay. 18. Gas-filled detectors used to measure radioactivity include the (1)
ionization chamber, (2) proportional counter, and (3) Geiger cuunter. Glossary 906 Thyroiditis: Inflammationofthe thyroid gland. According to the concept of universal precautions, all human blood and certain human body fluids are treated as if known to be infectious for HIV, HBV, and other blood-borne pathogens. If severely stressed, a fetus may
pass stool that is called meconium. Creatinine (molecular mass 113 Da) is freely filtered at the glomerulus and its concentration is inversely related to GFR. Specimen Requirements Serum is typically used for measuring vitamin D metabolites. Many additives are provided in the tube based on a "full" collection. See Neural tube defects trisomy 18,
810-811, 814 female reproductive development in, 790 growth and development of, 803, 806 lung development in description of, 806 tests for assessing, 822-823 male reproductive development in, 783 preterrn delively of, 802, 811 pulmonary surfactant in, 806 Fever, 60 Fexofenadine, 575f Fiber optics, 70 Field method, 214-215 Filter(s) narrowbandpass, 68-69 spectrophotometer, 68-69 wide-bandpass, 68 Filter photometer, 66 Filtration, 34 Fire extinguishers, 40t Fire hazards, 40 Firewalls, 247 First-order reaction, 140, 145, 153 First- ass effect., 539.. Human misreading of either specimen label or loading list may cause misplacement of specimens, calibrators, or controls. CLSIINCCLS
Document C03-A4. Handbook of lipoprotein testing, 2nd ed. A thermostatically controlled cooling bath or block maintained at -7 "C. the adrenal medulla; considered a type of neuroepithelial tumor and Oligonucleotide: Ashortsingle-stranded polymcr of nucleic acid. Generally, hormone production by the placenta increases in proportion to the increase
in placental mass. Core Laboratory: A type of centralized laboratory to which samples are transported for analysis. A solution may be gaseous, liquid, or solid. A significant advantage of direct potentiometry by ISE for the measurement of electrolytes is that the technique is sensitive to molality and is therefore not affected by variations in the
concentration of protein or lipids in the sample. Outcomes Studies: Studies performed to determine if a medical intervention (such as a specific laboratory test) will improve patient outcome. In the proximal tubule, 60% to 80% of the ultrafiltrate is reabsorbed in a n obligatory fashion, along with (1) sodium, (2) chloride, (3) bicarbonate, (4) calcium, (5)
phosphate, (6) sulfate, and (7) other ions. I n addition, the child is assessed for CF symptoms and tested for known CF mutations. Description of Connectivity Standards ~~ ~ ~ Implementation, management, and maintenance of a POCT service in a healthcare facility require providing the necessary planning, oversight, and inventory control, and
assuring the reliability of the results through adequate training and QC. The effects are measured in terms of a natural unit, such as a year of life or the number of strokes prevented. Delaney, M.D., F.R.C.P. Kent and Canterbury Hospital Canterbury, Kent United Kingdom Kidney Function and Disease Laurence M. T h e classic form of a balance is a
beam poised o n an agate knife-edge fulcrum, with a pan hanging from each end of the beam and a rigid pointer hanging from the beam at the poised point. BOX 43-1 GH 03 / Normal Placental Transport lacenla T h e placenta and umbilical cord are the primary link between the fetus and mother. Single Nucleotide Polymorphism (SNP): A single
uucleotide variant (i.e., with one base changed in a DNA molecule) that occurs in the population at a frequency of at least 1%. Serum concentrations of estrogens decrease by 70% or more, and urinary excretion of estrogens is decreased comparably. Polymer film contains dye that changes spectral properties in proportion to the amount of analyte in
the sample phasc. NIST Special Publication 811. No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, or any informatim storage and retrieval system, wirl~outpmmissior in writing from thc publishei. The electrode has been used to measure this
neurotransmitter in different regions of the brain or in a fixed location. It is approximately 1000 times more sensitive than comparable absorbance spectrophotometry, but background interference due to fluorescence of native serum is a major problem. Automated centrquge: A n area of the specimen processor in which specimens requiring
centrifugation are removed from the conveyor belt, introduced into a centrifuge that is automatically balanced, centrifuged (either refrigerated or at room temperature), and then removed from the centrifuge and placed back o n the transport system. In counter immunoelectrophoresis (CIE), two parallel lines of wells are punched in the agar.
Diuresis: Increased excretion of urine. This solution may be replaced by an appropriate reference solution for calibration purposes. If the HbA1, is high, changing treatment should be considered. Low affinity facilitates dissociation of 0 2 H b at the Electrolytes and Blood Gases peripheral tissue cell. Because a new pipette tip is used for each pipetting,
carry-over is eliminated completely. The addition of bicarbonate salt within the pH-sensing hydrogel layer creates the required electrolyte film layer, which varies in pH depending on the partial pressure of PC02 in equilibrium with the film. Detection Limits of approximately 10-l3 mol/L have been achieved with time-resolved fluorometry; a n
improvement of about four orders of magnitude compared with conventional fluorometric measurements. For confirmation of a presumptive positive test, a quantitative drug measurement is performed using GC-MS. Such kits and the other appropriate safety materials should be located in convenient and appropriate sites in the laboratory. The
"bicarbonate" concentration by this definition includes undissociated sodium bicarbonate, carbonate (CO:-) and carbamate (carbaminoC02; RCNHCOO-), which are present in exceedingly small amounts in plasma. Burtis -- Mass Spectrometry / Alan L. In addition to measuring metabolites, these sensors are also used to measure blood gases and
electrolytes. An integral part of many of these instruments is a charge-coupled device (CCD) camera that is a multichannel light detector, similar to a photomultiplier tube in a spectrophotometer, but detects much lower signals at low levels of light. Having ranked N subjects according to their values, the n-percentile, Perc,, may be estimated as the
value of the (N[n/100] + 0.5) ordered observation. If the fetus is RhD-genotype-positive, the mother (who is RhD-negative serologically) should be tested for RhD genotype. In the latter setting, a key danger is that the absence of evidence of a benefit from a medical intervention may be interpreted as proof of absence of benefit. One approach takes
monoclonal and polyclo~~al advantage of the presence of both apo(a) and apo B on Lp(a) particles. Cortisol secretion is reduced, although the serum concentration may not be affected. Exceptions are small amounts of those materials that are miscible with water, but even disposal of these should be followed by large amounts of cold water. ZeroOrder Reaction: A reaction in which the rate of reaction is independent of the concentration of reactant. Breathing the fumes of cadmium vapors leads to nasal epithelial deterioration and pulmonary congestion resembling chronic emphysema. List four components of a clinical audit. ' ~ variability in the of platelet rupture during ~ o a ~ u l a t i o
nThis amount of additional K+ in serum makes plasma the specimen of choice and emphasizes the necessity of noting on reports the appropriate serum or plasma reference intervals. Conversely, the high estrogen concentrations during pregnancy suppress the secretion of luteinizing hormone (LH) and folliclestimulating hormone (FSH) below the
detection limit. The agencies should be contacted by the laboratory for specifics. However, if the studies were done in adults and the guideline is for children, the strength of the recommendation may be low.' The highest level of evidence is rare in guidelines on the use of diagnostic tests. Drug-Induced Liver Diseases As discussed earlier, most cases
of drug-induced liver disease present as acute hepatitis. ' or devices. Except in the pregnant patient, AFP concentrations greater than 1000 pg/L are indicative of cancer. Mutation: A sequence alteration in genomic nucleic acid; in some contexts, the word is used only when the sequence alteration causes disease and/or is heritable. Pathophysiolosy
and current concepts in the diagnosis of obstructive jaundice. For gases in solution, Dalton's law does not apply. The physical fitness of an individual may also affect the extent of a change in the concentration of a constituent. The dialvzine , " solution is introduced into and removed from the peritoneal cavity as either a continuous or intermittent
procedure. Quantity: The amount of substance (e.g., the concentration of substance). After age 40, the serum cholesterol and triglyceride concentrations are consistently higher in both white men and women than in blacks. Frequently, fluorescence measurements are expressed in relative intensity units. Roberts -- Hemoglobin, iron and bilirubin /
Trefor Higgins [and others] -- Porphyrins and porphyrias / Michael N. For example, fasting overnight for 10 to 14 hours noticeably decreases the variability in Specimen Collection and Other Preanalytical Variables the concentrations of many analytes and is seen as the opttmal time for fasting around which to standardize blood collections, particularly
lipids. AACN Clin Issues. One method employs many of the same lipophilic ionophores developed for polymer membrane type ion-selective electrodes (see Figure 5-2). There are six major genotypes (1suggests coexisting alcohol abuse or development of cirrhosis. 155 prostate-specific. metal of the substance to be analyzed; this is different for' each
metal analysis. Laboratory automation: communications with automated clinical laboratory systems, instruments, devices, and information systems. Evaluating health and maturation of the unborn: the role of the clinical laboratory. Bacteriophage: Any virus that infects a bacterium. Analyte concentration Analyte concentration Linearity Linearity
refers to the relationship between measured and expected values over the analytical measurement range. Included in this group of tumor markers are proteins that are not enzymes, hormones, or high in carbohydrate 356 ART IV Analytes content. At high concentrations, it increases bone resorption by inducing monocytic stem cells in bone marrow to
differentiate into osteoclasts and by stimulating osteoblasts to produce cytokines and other factors influencing osteoclast activity. In successive steps, the temperature of the rod is raised to dry, char, and finally atomize the sample in the chamber. J Clin Pathol 2003;56:261-7. They may also not be gaussian distributed, which is less likely as regards
the analytical components. In contrast, secondary peritonitis is usually associated with (1) higher neutrophil counts, (2) low glucose in ascitic fluid, and (3) high concentration of protein. Knowing the volumetric amount of serum or plasma sample originally used, it is possible to calculate the concentration of Cl- in the sample. Some local codes are
more stringent than OSHA requirements and do not allow for two-pole mating receptacles with adapters for a three-pole plug. Spectrophotometric Methods Spectrophotornetric methods are based on (1) enzyme activation, (2) detection of the spectral shift produced when either Nai or Kt binds to a macrocyclic chromophore, and (3) measurement of
fluorescence. Consequently, methods should be designed within an absorbance interval of approximately 0.1 and 0.7 (20% and 80% T). Partial pressures expressed in kilopascals are therefore very close estimates of percentages of the gases in the mixture at 1 atm. In laboratory practice, most dilutions are made by transferring an exact volume of a
concentrated solution into an appropriate flask and then adding water or other diluent to the required volume, with appropriate mixing to ensure homogeneity. In this approach, the binding of antigens and antibodies occurs on a solid su~faceto which the antibodies or other reactive proteins have been adsorbed or chemically bonded. ~ ~ ~- The GI
tract is a 10-meter-long tube beginning with the mouth and endineu with the anus. The other porphyrins are of intermediate solubility and appear in both urine andfeces. T N A case of B thalassemia malor detrctcd using HPLC in a child of Chinese ancestry. For these studies, the molecular diagnostics laboratory often receives material that has been
formalin fixed paraffin embedded (FFPE tissue). Contrary to measurements in urine, the plasma concentrations of morphine and codeine may more clearly distinguish between heroin and codeine use. One row is filled with antigen Figure 10-5 Configuration for immunoelectrophoresis. For example, the light sources commonly used are quartz halogen
lamps, xenon lamps, and lasers. The CIC connectivity standards are represented simply as the two interfaces between the POCT devices and information systems (Figure 12-7). (Redrawn fmm Ashwood ER. The first mouthful of saliva is discarded; thereafter the saliva is collected into a small glass bottle. Angioplasty: An angiographic procedure for
elimination of areas of narrowing in blood vessels; usually performed by inflating a balloon catheter at the site of the narrowing. Other solvents should be collected in safety cans. With three hydroxyl groups, 1,25(OH)2Dis more polar than 25(0H)D with two hydroxyls, which is more polar than vitamin D with one hydroxyl group. This type of cell forms
the basis for amperometric, conductometric, coulometric, and voltammetric electroanalytical techniques. According to a recent CLSI guideline on the topic, it is recommended to prepare samples with a concentration equal to the cut-off point 212 T Ill Laboratory Operations and with concentrations 20% below and above the point? ..,. Stemberg J. PPO
emits ultraviolet light of 380 nm. (7) quinolone antibiotics, and (8) rifampin. A handheld e;e and/or face safety spray is a requisite safety device and is typically placed in a position next to each sink using only a few inches of space. lease see the review questions in the Appendix for questions related to this chapter. This should always be accompanied
by a steady flow of water from the faucet. Electric Track Vehicles Electric track vehicles have a larger carrying capacity than pneumatic tube systems and do not have problems with damaging specimens by acceleration and/or deceleration forces. A n aliquot of the enzyme conjugate of the analyte drug, hormone, or metabolite then is added as a
second reagenr; the enzyme-analyte conjugate then binds with the excess analyte antibody, forming an antigen-antibody complex. In the planning-. In practice, the automation system requires a device that stops the tube in the exact location required by the analyzer and verifies and transfers the tube's bar code identification to the analyzer.
edormance Criteria New method introduction approach In evaluation of the performance characteristics of a candidate method, precision, accuracy (tmeness),analytical range, detection limit, and analytical specificity are of prime importance. In &en&, the concentration of SCCA is proportional to the advancing stages of cancer. Serum thyroglobulin
automtibodies: prevalence, influence on serum thyroglobulin measurement and prognostic significance in ~ a t i r n wwith differentiated thyroid carcinoma. The basic design of the Clark amperometric PO2 sensor has been extended to detect other gas species by altering the applied voltage to the working electrode. In practice, measuring pipettes are
principally used for the measurement of reagentsaid are notgenerally considered sufficiently accurate for measuring samples and calibrators. After drying the extract, amino acids and acylcarnitines are derivatized to butylester derivatives. The health of the mother and her fetus are intertwined, each affecting the other; thus pregnancy management
must consider both. Studies regarding the relationship between molecular structure and ionic selectivity have resulted in the development of polymer-based ISEs using a number of naturally occurring and synthetic ionophores, with sufficient selectivityfor application in clinical analysis. Newborn Screening, 825 Marzia Pasquali, Ph.D., F.A.C.M.G., and
Barbara G. Assessment of this excretory function provides valuable clinical information. The principal urinary excretion products are methadone (5% to 50% of dose) and EDDP (3% to 25% of dose); relatively more methadone (pK, 8.62) than EDDP is excreted when urine is acidic. The depth of the incision should be less than 2.5 mm to avoid contact
with bone. any determinations made in the clinical laboratory are based on measurements of radiant energy (1) emitted, (2) transmitted, (3) absorbed, (4) scattered, or (5) reflected under controlled conditions (Table 4-1). Disorders of Bone, 71 1 David B. TICAL CONSID . Large numbers of diseasespecific mutations have now been identified in each of
the genes encoding the defective enzymes (www.hgmd.cf.ac.uk). The TestPack Plus (Unipath Limited, Bedford, United Kingdom) is a one step pregnancy test that illustrates the general principles of the new devices. In this process, an orbital electron is "absorbed" by the nucleus. Filling should be done rapidly to prevent clotting and introduction of air
bubbles should be avoided. The serological pipette (Figure 2-1, D) must be blown out to deliver the entire volume of the pipette and has an etched ring (or pair of rings) near the bulb end of the pipette signifying that it is a blow-out pipette. Brushes (where used) should be replaced when they show considerable wear. Capillary puncture should be
preceded by warming the selected skin puncture site for 10 minutes to achieve vasodilation and adequate blood flow through local capillaries. Uroporphyrin has eight carboxylate groups and is the most soluble porphyrin in aqueous media. In young CHD patients (15 kmol/L belong to a highrisk group; it is especially important for them to follow a
healthy lifestyle and to receive optimal treatments for known causal risk factors. T h e mechanisms operate under a complex system of control in which both extrarenal and intrarenal humoral factors participate. CH 355 CA 19-9 is also useful for establishing prognosis at initial diagnosis. Principles of lmmunochemical Techniques tion of the ICON test
includes two additional control zones. The enzyme requires zinc ions as a cofactor 530 T IV Analytes and reduced sulfhydryl groups at the active site and is therefore susceptible to inhibition by lead. In simple t e r n , the potentiostat applies a voltage to the working electrode that is measured versus a reference electrode via a zero current
potentiometric type measurement, but the current flow is between the working electrode and a third electrode, called the counter electrode. c-myc Gene The c-myc gene is the proto-oncogene of avian myelocytoma virus. While the throughput of tests for these devices is low, the time required to produce the results is usually short. Thus reports on
acetoacetate interference vary from a negligible increase to an increase of 3.5 mg/dL (310 pmol/L) in the apparent creatinine concentration at an acetoacetate concentration of 8 mmol/L. Tolerances of the diiferent weights have been defined by the NIST. CLSIjNCCLS Document H18-A3. Glass Membrane Electrode: A n electrode containing a thin
glass membrane (usually in the form of a bulb at the end of a glass tubing) sensing element. Diagnostic considerarions in the measurement of human choiionic gonadotropin in aging women. Washington DC: Department of Health and Social S~ervicrs,February, 1989. Typically a laboratory professional will chair such a committee because it is the
laboratory that will provide the necessary backup if there is a service failure; furthermore the laboratory professional will have had training and expertise with the analytical issues that are likely to arise. Thus fluorescence polarization is applicable to homogeneous assays of low-molecular-weight analytes, such as therapeutic drugs.' Instrumentation
Fluorometers and spectrofluorometers are used to measure fluorescence. A n emission monochromator (M2) is used to select or scan the desired portion of the emission spectra, which is directed to the sample PMT (D2) for measurement of the emission intensity. Disconnect the hose or regulator, shut off the valve, and replace the cap before the
cylinder is completely empty to prevent the possibility of the development of a negative pressure. Other materials available in the form of fine particles, such as latex, also have been used as antigen carriers, but they are more difficult to coat, standardize, and store. The results are small, single-use cartridges containing an array of electrochemical
sensors that operate in conjunction with a hand-held analyzer. Several mutants have clinical importance. In cirrhosis, the liver cells are replaced by fibrous scar tissue. stable PCOZ concentrations. T i m textbook of clinical chemistiy, 3rd ed. Lux Scrauss 1, Barberi R, rds. 620-621 lipoprotein-associated phospholipase A2.621 multimarker strategies,
629-630 myeloperoxidase, 621 myoglobin, 620 oxidized low-density lipoproteins, 621 placental growth factor, 621 Cardiac biomarkers (Continued) .ureenancv-associated ulasma urotein A, 6il sCD40 ligand, 620 troponins 1 and T, 619, 621-623 turnaround times for. Glucosuria, up to 1000 mg/ day, may be present owing to increased GFR, which
presents more fluid to the tubules and therefore lowers the renal glucose threshold. The amount of current is inversely related to the resistance of the electrolyte solution, and any "apparent" resistance that develops because of the mass transfer of the analyte species to the surface of the working electrode. Erosions and bullae heal slowly to leave
atrophic scars, milia, and depigmentated areas. Relative Activity in Liver and Plasma For cytoplasmic enzymes, the relative amount of enzyme in the liver relative to plasma is an important determinant of clinical utility. The activity of most enzymes in serum is greater during adolescence than during adult life. Either ofthepatient'sarmsshould be
extended in a straight line from rhe shoulder to the wrist. Growth Hormone (GH): A polypeptide of 191 amino acids that is produced by the anterior pituitary and that affects carbohydrate, lipid, and protein metabolism. 785. In both types, clinically overt PCT is strongly associated with alcohol abuse, estrogens, infection with hepatotropic viruses,
particularly hepatitis C (HCV), increased hepatic iron stores, and mutations in the hemochromatosis (HFE) gene? The most important use of CA 15-3 is in the follow-up of treated breast cancer patients with no evidence of disease. Disorders of Fatty Acid Oxidation Fatty acids are metabolized within mitochondria to produce energy. Leaded crystal
contains up to 10% lead, which has been known to leach during long-term storage of acidic fluids, such as fruit juice. Several functions performed by integrated computers in automated analyzers are listed in Box 11-3. In 2005 the American College of Medical Genetics (ACMG) released a report, commissioned by the Maternal and Child Health Bureau
(MCHB) of the Health Resources and Services Administration (HRSA), with recommendations for a uniform panel for newborn screening'' (see accessed February 8, 2007). In discrete random access analyzers, samples and reagents are added to a cuvet in a timed sequence, and detector signals are measured at intervals to follow the course of each
reaction. Because the population frequency distribution provides all the information about probabilities of a randomly selected member of the population, it is called the probability distribution of the population. A n example is the liter as the reference volume in clinical analyses. 3. These include errors resulting from (1)contamination (from cigarette
smoke, use of ammonium heparin anticoagulation), (2) the collection process (prolonged tourniquet use, fist clenching during collection), or (3) sample handling (delayed analysis, failure to put sample in ice water). Systematic reviews in laborarmy medicine: principles, processes a n d practical considerations. The syndrome of inappropriate secretion
of anridiureric honnone (Review). As every educator and practitioner of laboratory medicine is aware, keeping current with technological advances, novel pathologies, and revised laboratory standards of practice is a colossal task. Washington, DC: AACC Press, 2000. Some fatty acid oxidation disorders (long chain hydroxyacyl-CoA dehydrogenase
[LCHAD] deficiency) can also affect the skeletal muscle and the heart producing muscle pain and cardiomyopathy or cause symptoms in the mother during pregnancy. assays have been very useful in ( I ) screening, (2) point-of-care, and (3) home testing applications. Cartesian systems currently are the most common form of robotics in use in
laboratories. The various disease states that involve the liver are then discussed. The fetal AFP reaches a peak of 2 g/L at 14 weeks and then declines to about 70 mg/L at term. Biochemical Changes During pregnancy, the electrolytes show little change, but there is an approximately 40% increase in serum triglycerides, cholesterol, phospholipids, and
free fatty acids. Clinical and Laburatory Standards Institute/NCCLS. The United States is one of the few countries who have yet to accept SI units. This fluid is similar to plasma except that the fluid lost from the intravascular space contains no protein. The fluorescence or phosphorescence of such species at a given wavelength is often cpenched in the
presence of paramagnetic species, including molecular oxygen. In the clinical laboratory, the colligative properties of solutions are considered to be ( 1 ) increased osmotic pressure, (2) lowered vapor pressure, (3) increased boiling point, and (4) decreased freezing point. Creatinine, Urea, and Uric Acid, 363 Edmnnd J. The fragments pass through a
second mass spectrometer that separates them according to their mass to charge (m/z) ratio. Occupational S&ty and Healrh Administration (OSHA). The cost of the intervention is assessed in monetary terms, but the outcomes are expressed in "qualityadjusted life years" (QALYs). Plasma sodium and potassium concentrations are typically unaffected
by high altitude although the osmolality is reduced. From Equation (3) trations is included to cover the entire range encountered for readings on unknowns. Remaley, M.D., Ph.D. National Institutes of Health Warren Grant Magnuson Clinical Center Department of Laboratory Medicine Bethesda, Maryland Lipids, Lipoproteins, Apolipoproteins, and
Other Cardiowascular Risk Factors CONTRIBUTORS Nader Rifai, Ph.D. Professor of Pathology Harvard Medical School, Louis Joseph Gay-Lussac Chair in Laboratory Medicine, Director of Clinical Chemistry Children's Hospital Boston Boston, Massachusetts Lipids, Lipoproteins, Apolipoproteins, and Other Ca~.diouascular Risk Factors xi Mitchell G.
Microtiter plate systems are commonly used in immunoassays and nucleic acid analyses. The fluid is shut off using the stopcock on the catheter, and 10 mL of blood is aspirated through the stopcock and discarded before the specimen for analysis is withdrawn. The substance that is to be analyzed or measured can be an ion (e.g., sodium), a n
inorganic molecule (e.g., phosphate), or an organic molecule (e.g., ethanol, glucose, human chorionic gonadotropin, or immunoglobulin G ) . The support layer is usually a thin plastic material that in the case of reflectance-based strips may also have reflective properties. It is also present in saliva, sweat, and respiratory secretions. These
nonmalignant monoclonal bands are usually lower in concentration than malignant bands ( 4 0 g/L) and not associated with Bence Jones protein. It supplies approximately 70% of the blood supply to the liver. SCCA is useful in detecting the recurrence of cancer and in the monitoring of treatment and disease progression. Hypokalemia: A concentration
of serum or plasma potassium below the appropriate reference limit. With repeated use of PCP, psychological dependence may develop, but tolerance or withdrawal syndrome is not profound. The National Fire Protection Association (WFPA) has developed the 704-M Identification System, which classifies hazardous material from 0 to 4 (most
hazardous) according to flammability and reactivity (instability). The potential gradients have been classified as (1) redox potentials, (2) membrane potentials, or (3) diffusion potentials. T I 4 Laboratory Principles The third use of an investigation is for prognosis, which may be considered as the assessment of risk, and complements the in plasma
following initial diagnosis of HIV infection can be used to predict the time interval before immune collapse if the condition is not treated. All samples must be protected from light; urinary porphyrin concentrations can decrease by up to 50% if kept in the light for 24 hours. The amount of diffusingspecies transferred from the origin to a distant point
(over the migration distance) is dependent on the length of time diffusion is allowed to occur. Taking the antilogarithm, combining the constants, and expressing [H+] in nmol/L, the equation becomes If normal values are substituted in the equation, The concentration of dissolved CO, includes the small amount of undissociated (dissolved) carbonic
acid. To guard against a false negative caused by a paternal RhD gene rearrangement (occuning in about 1.5% of Caucasians), the father can also be genotyped. This form of ingestion is difficult to regulate and results therefore in the highest probability of overdose or "bad trips." Thus smoking (PCP sprinkled on tobacco, parsley leaves, or marijuana)
is now the most popular mode of ingestion because users may self-titrate the most dangerous effects of PCP. Oval cells are located within periportal bile ductules; these are believed to be liver progenitor cells, which proliferate following liver injury and regenerate both bile ducts and hepatocytes. The mcnonause. Determination of plasma and urine
osmolality are used in the assessment of electrolyte and acid-base disorders. For N duplicates, the number of degrees of freedom is N (2 - 1) = N. Water reabsorption in the more distal tubules and collecting ducts is then regulated by ADH. BlJlaiey GB, Clarke GM, Higgins . These include (1) background signal from the detector, (2) assay reagents,
and (3) nonspecific binding of the labeled reagent. Because there is no known treatment for the newborn, screening is not recommended for hepatitis C virus infection. The extent of the precautions required will vary with the nature of a patient's illness and the institution's policies and bloodborne pathogen plan to which a phlebotomist must adhere.
In general, (1) the aminotransferase enzymes and ALP are used to distinguish the pattern, (2) plasma albumin to determine the chronicity, and (3) the PT or factor V concentration to determine the severity. Clin Chem Lab Med 1998;36:907. After an accidental spillage of mercury, the spill area should be cleaned carefully until there are no droplets
remaining. Chronic Hepaiffis B Chronic hepatitis B (defined by the persistence of HBsAg) has been divided into basic replicative and nonreplicative phases. Values in patentheses ate percent of dose excreted in urine. There are no clinically significant differences between freely flowing capillary blood and arterial blood in pH, PCQ, PO2, and oxygen
saturation while the PC02 of venous blood is up to 6 to 7 mm Hg (0.8 to 0.9 kPa) higher. Use of this BTPS (body temperature/pressure standard) convention (see Box 24-1) has the following practical effects: . Baltimore: blood samples. Too ereat an affinitv of hemoelobin for 0, may cause "kinity-Lased" tissue hipoxia, in which O2 is not released at the
capillary-tissue interface (see below). A distribution of an arbitrary form is displayed. .....- C ~ ~ . Here we discuss the basic techniques of volumetric sampling and dispensing, centrifugation, measurement of radioactivity, gravimetry, thermometry, controlling hydrogen ion concentration, and processing solutions. * Sample delivery . If the Henderson
equation is rearranged and cdCO, is replaced by a x PCO,, the following equation results: cHi=K'xax- PCO, cHCO; In 1916, Hasselbalch showed that a logarithmic transformation of the equation was a more useful form, and used the symbols pH (= -log cH+) and pK' (= -log K'). However, when conveyors have been integrated with other robotic
systems to automate preanalytical and/or postanalytical functions, this technology has had difficulty in handling the large variety of specimen containers found in the clinical laboratory. ~ , t~~~ BOX 12-5 1 Assessing the Need for a Point-of-Care I Testing Service Issues of Concern When Performing a Risk Assessment for Consideration of
Implementing a POCT Service Rooustness of the POCT uevlce Quality of the results produced Of the of the Eflectiveness of the Drocess for transmission of lhe resula to tile kept Identifeationof what Practice changes may have to bo made to deliver the Denefits that have been ~dentified How the stafl will be retraineu if appropriate HOWthe changes in
practice will be Implemented Point-of-Care Testing providers should include at least one representative from the laboratory and those involved in the use of other diagnostic and therapy equipment close to the patient. However, the concentration of some transport proteins, including ceruloplasmin and thyroxine-bindingglobulin, is increased, resulting
in increased concentrations of copper and T+ The concentrations of cholesterol and triglycerides are notably increased. See also specific test Dialvsis. A n additional consideration for evaluating dilution curves that should be considered is whether an estimated regression line passes through zero or not. A list of abbreviations used in this chapter is
provided in Box 13-1. Hepatitis, Alcoholic: An acute or chronic degenerative and inflammatory lesion of the liver in the alcoholic that is potentially progressive though sometimes reversible. Because mutants of HBV that lack ability to form HBeAg are common, HBV DNA is needed in persons with positive HBsAg and elevated aminotransferases even if
HBeAg is negative. This individual or committee then has the duties of providing guidance to laboratory leadership on matters relating to the provision of a safe workplace for all employees. The ion-selective membrane is the "heart" of an ISE as it controls the selectivity of the electrode. With this technique, the polarization of the fluorescence from a
fluorescein-antigen conjugate is determined by its rate of rotation during the lifetime of the excited state in solution. Fasting for 6 days increases but the plasma concentrations of cholesterol and t~igl~cerides, causes a decrease in HDL concentration. Drugs such as phenytoin, phenobarbital, and rifampin induce drug-metabolizing enzymes that
accelerate the metabolism of vitamin D and its metabolites. For example, in the context of a drug assay, specificity is of relevance in relation to drug metabolites. Error Detection: A performance characteristic of a QC procedure that describes how often an analytical run is rejected when results contain errors in addition to the inherent imprecision of
the method. Where blood is drawn for trace element measurements, the needle should be stainless steel and known to be free from contamination. Lnterface: In the laboratory setting, this term usually refers to a mechanism for transmitting data from one computer system to another, including specifying data format. When implementing the plan,
each laboratory employee must be placed into one of three groups. 161. Assays based on agglutination have been used for many years for the qualitative and quantitative measurement of antigens and antibodies. This comparison is called weighing, and the absolute standards with which masses are compared are called weights. CEA was discovered in
1965 by Gold and Freeman and was known initially as the "Gold antigen." Oncofetal antigens that have been used as tumor markers, including AFP and CEA, are listed in Table 20-6. Symptoms persist for several hours or occasionally days and are Gti 533 not relievcd by shielding the skin from light. In another example, a specialized robotic system is
required to remove the tube from its carrier and place it in the analyzer's rack or carousel. Although ischemic damage is one of the major causes of CHF, currently it is difficult to identify patients who are at greatest risk of developing CHF following AMI. The arteriovenous difference in glucose concentration is increased by the greater tissue demand
for glucose. The estimated performance parameters for a method can then be related to quality goals that ensure acceptable medical use of the test results (see section on Analytical Goals). See Amenorrhea breast cancer, 794 female pseudohermaphroditism, 793 hirsutism, 760, 780, 795, 796b precocious puberty, 780, 793-794 anatomy of, 786
development of, 790-794 estrogens. Although most of these systems are restricted to handling specific types of specimen containers, they are capable of processing much of the daily worlcload of a large clinical laboratory. The concentration of certain plasma constituents is affected by the ingestion of a meal, with the time between the ingestion of a
meal and the collection of blood affecting the plasma concentrations of many analytes. These systems are built into programmable pipette stations and provide flexible pipetting routines to suit varied protocols. Simultaneously, two monoclonal antihuman cardiac troponin T (cTnT) antibodies, one conjugated to biotin and one labeled with gold
particles, bind to the troponin T in the sample. The antigenic determinant is a sialylated carbohydrate. However, as the concentration of the antigen in serumdecreases and correspondingly less dilute samples are used, the back. When specifically applied to the pleural cavity, the procedure is a thoracentesis; if applied to the pericardial cavity, a
pericardiocentesis. Clinical flow cytometty. Enzymes, 317 Mauro Panteghini, M.D., and Renze Bais, Ph.D., A.R.C.P.A. Basic Concepts, 317 Muscle Enzymes, 3 18 Liver Enzymes, 322 Pancreatic Enzymes, 330 Other Clinically Important Enzymes, 334 14. For analytes with extended ranges (e.g., hormones), the SD frequently increases as the anaiyte
concentration increases. Where possible, the patient should state his or her name and the phleboto~nist should verify information on the patient's wrist band, if the patient is hospitalized. Estriol measurements at 16 to 18 weeks gestational age are useful in predicting fetal trisomy 21 and 18 (see later discussion on maternal serum screening for fetal
defects). This equation is useful in planning experiments and in the disposal of radioactive waste. Rayleigh scattering occurs with no change in wavelength. They are discussed individually in various chapters of this book, and reference intervals for various analytes as a function of these biological iduences are listed in Table 45-1 in Chapter 45.
Usually, no preservative is added to the feces, but the container should be kept refrigerated throughout the collection period and care should be taken to prevent contamination from urine. Clinical Applications CA 15-3 is most useful in the setting of breast cancer, being elevated in 69% of advanced cases. Apolipoproteins A-1 and 8-100
Immunoturbidimetric and irnm~none~helometric assays are typically used for measuring apo A-I and apo B-100. Piasma: The fluid portion of the blood in which the cells are suspended. The major risk factors are injection drug use and transhsion before testing the blood supply, which began in 1990. Enzyme-Linked Immunosorbent Assay (ELISA): A
type of sandwich enzyme immunoassay in which one of the reaction components is attached to the surface of a solid phase to facilitate separation of bound- and freelabeled reactants. The stability of liquid reagents for some open systems now is approaching the longer stability that has characterized many closed systems. 692t measurement of, 524525 metabolism of, 522-523 plasma, 678, 694 sensor for, 99 serum, 524-525 specimen, 821-822 standard reference materials for, 25t structure of, 521f transcutaneous measurement of, 525 unconjugated, 510 urine, 525, 678 values for, 22t Bioavailability, 541-542 Biocatalytic reaction, 96 Biological hazards, 37-38 Biological variation, 61-62
Bioluminescence description of, 63, 79-80, 179 immunoassays, 165b Biomarkers, cardiac. Sebedia JL, Perkim EG. "The International Normalized Ratio is a system established by the Worid Health Organization (WHO) and the International Committee on Thrombosis and Hemostasis for reporting the results of blood coaplation (clotting) tests. Clinical
Applications The quantitative measurement of CA 19-9 in serum has been approved by the FDA for use as an aid in monitoring patients diagnosed with pancreatic cancer who have elevated concentrations. Urine Preservatives The most common preservatives and the recommended volumes per timed collection are listed in Table 3-4. The physician will
often establish priorities for the tests to be performed in case the available volume is insufficient for all tests. The well detector (often referred to as a y-counter) is a common type of crystal scintillation detector and has a hole drilled in the end or side of the cylindrical crystal to accept a test tube. It is therefore important when developing a
fluorescence assay to assess the background fluorescence of all components of the reaction mixture. Identification of at least two cystic fibrosis transmembrane conductance regulator (CFTR) gene mutations confirms the diagnosis. The peak concentration occurs at about 8 to 10 weeks and is about 100,000 IU/L. Hb F production rapidly diminishes
during the first year of postnatal life. The ability to detect mutations in BRCAl and BRCAZ in somatic cells permits the identification of individuals in breast cancer families who carry the mutated gene. So you're going to collect a blood specimen: an introduction to phlebotomy. As time (t) increases, the diffusion layer thickness grows quickly to a value
that is determined by degree of convection in the sample solution. Ceramic products for use in homes, ruch as dishes or bowls, available from noncornmercial suppliers (such as local artists) has been found to contain significant amounts of lead, which is leached from the ceramic by weak acids, such as vinegar and fruit juices. Missense: A nucleotide
substitution that codes for a different amino acid. Then, to find the probability Pr(x > 105), we proceed as follows: 1. mutation system (ARMS) is another approach that is based o n the strictness of the PCR primer for the 3'-end mismatch. eaction Phase Sample and reagents react in the chemical reaction phase. For example, Euit-labeled nanoparticles
in combination with time-resolved fluorometry have been used to develop a highly sensitive immunoassay for free and total prostate-specific antigen having a functional sensitivity of 0.5 ngb." I Optical Techniques Emission monochromator Figure 4-15 G 77 Excitation monochromatot Diagram of a typical ratio-referencingspectrofluarometer. However,
modern instrumentation is packaged in a wide variety of configurations. P~.D.,~.R.c.P~~~.. most nutrients arrive through the portal vein, synthetic functions are also impaired, resulting in ( I )hypoalbuminemia (contributing to ascites), (2) decreased clotting factors (predisposing to bleeding), and (3) reduced thrombolytic factors, such as
antithrombin (predisposing to venous thrombosis). Always check cylinders for the composition of their contents before connection. Proteins in the serum are separated according to their electrophoretic mobilities (Figure 10-5). This freezing is only to the slush stage, with about 2% to 3% of the solvent solidifying. Heterogeneous Versus Homogeneous
lmrnunochemical Assays Immunochemical assays that require a separation of the free from the bound label are termed heterogeneous. Arsenic i Arsenic (As) is widely known to be a toxin having gained notoriety from its extensive use by Renaissance nobility as an antisyphilitic agent and an antidote against acute arsenic poisoning because chronic
administration of low doses protects against acute poisoning by massive doses. Urea: The major nitrogen-containing metabolic product of protein catabolism in humans. With tissue destruc. Use biohazard disposal techniques (e.g., "Red Bag"). A rather simple one, with a rather typical four levels ( A through D), is shown inTable 1-3. The loss of a
chromosome 5 gene leads to an increase in cell growth. A detergent, alkaline, or acid wash solution then is dispensed repeatedly into and aspirated from the cuvet. The combined use of both markers is also useful in monitoring patients with germ cell tumors. doctor S A phlebotomy u MI P transport L. Nephrolithiasis: A condition marked by the
presence of renal calculi (stones). Maternal cholesterol is the main precursor for placental progesterone production. Plasma calcium is also high initially, but falls by as much as 1.4 mg/dL (0.35 mmol/L) during the first day of life. SO2 is usually expressed as a percent. Philadelphia: WB Saunders Co, 1999:75-93. Arsenic also competes with phosphate
for reaction with adenosine diphosphate (ADP), resulting in formation of the lower energy ADP rather than adenosine triphosphate (ATP). This device employs a small area planar platinum electrode as a working electrode (encased in insulating glass or other material), and a Ag/AgCI reference electrode, typically a cylindrical design (Figure 5-7). For
noncompetitive immunoassays, the detector's ability to measure the label determines the detection limit of an assay. The patterns of plasma protein alterations seen in liver disease depend on the type, severity, and duration of liver injury. It relates laboratory data for blood gases strictly to the geographical location of the patient, so that reference
intervals become altitude de~endent. The study of suppressor genes may provide a clue as to the development of cancer from normal cell status to benign and cancerous status and to metastasis. Three of the quadrants have a characteristic color and represent a type of hazard. A more versatile piece of equipment is the robotic liquid handling
workstation shown in Figure 2-3, B. In this approach, the instrument contains an infrared light source that directs a coherent light beam onto the oscillating sample. Clinical and Labmatory Standards InstitoteiNCCLS. Readrrs arc advised to check the most current information provided (i) on procedures featurcd or (ii) by thr manufacturer of each
product to be administered, to verify the recommended dose or formula, the tnethud and duration of administnation, and contraindications. Tubes of collected blood should be centrifuged before being unstoppered to reduce the probability of an aerosol being produced when the tube is opened. In all these spaces, atmospheric (barometric) pressure,
P(Amb), is the prevailing pressure. Yalaw RS, Berson SA. Audit of performance of tests during use to answer questions about their use The following sections of this chapter provide brief introdnctions to the principles of how to gain these critical types of information that are needed for patient care. Prolonged stasis rnay increase the concentration of
protein-bound constituents by as much as 15%. The Kupffer cells, derived from monocytes, contain lysosomes that break down phagocytized bacteria, and are the main site for clearance of antigenantibody complexes from blood. ~~ ~ ~ ~ ~ . Cofactor: A natural reactant, usually either a metal ion or coenzyme, required in an enzyme-catalyzed
reaction. Tubular reabsorption of creatinine has also been reported at low GFRs, but may represent diffusion of creatinine through hap junctions between tubular cells or directly through the tubular epithelial cells, down a concentration gradient. As previously discussed, particularly important aspects of large-scale automation projects are the
app&ches used to process and transport specimens and the overall integration of the automated components into a smoothly functioning whole. Notably, (1) total bilirubin, (2) 5'-nucleotidase, (3) y-glutamyltransferase (GGT), (4) ALT, and (5) AST are unchanged in mothers with a normal pregnancy. Newer advances using EDTA include the inclusion of
a gel barrier (white tubes, Table 3-1). Several immunosensor-based POCT devices have been developed that are capable of measuring a panel of analytes, such as (1) cardiac markers, (2) allergy tests, (3) fertility tests, and (4) drugs of abuse. Slavin W. Disorders of amino acid metabolism are divided into two groups: (1) aminoacidopathies, in which the
parent amino acid accumulates in excess in blood and spills over into urine; and (2) organic acidemias, in which products in the catabolic pathway of certain amino acids accumulate. LOINC, a universal siandard for identifying laboratory ob~enrations:a 5-year update. Tolman and Robert Rej, on which portions of this chapter are based. Anions that
tend to be problematic are other halides and organic anions, such as SCN-, which are particularly problematic because of their ability to solubilize in the polymeric organic membrane of these electrodes. This enhanced enzyme activity presumably reflects the greater physical activity of the adolescents. Widman on which theMeasurement
ofRadioactivity portionof this chapter is based. In phase fluorometry, a continuous-wave laser illuminates the sample, and the fluorescence emission response is monitored for impulse and frequency response.6 Time Relationships of Fluorescence Emission The time required for a molecule to absorb radiant energy and to be promoted to an excited
state is approximately lo-'' s. Partial Pressure: The substance (mole) fraction of gas times the total pressure; i.e., the partial pressure of oxygen, PO,, is the fraction of oxygen gas times the barometric pressure. Empirical curve-fitting methods usee different mathematical models, including the hyperbolic, polynomial, and the loglogit and its variants
(e.g., four-parameter log-logistic) to calculate a curve to fit the calibration data. A metabolic bed is used to collect timed specimens from infants. Fluorescence: The emission of electromagnetic radiation by a substance after the absorption of energy in some form (for example, the emission of light of one color [wavelength] when a substance is excited

by irradiation with light of a different wavelength); distinguished from phosphorescence in that its lifetime is less than 10 milliseconds after the excitation ceases. Phenols in wine with potent antioxidant activity are probably responsible for reducing the oxidation of LDL cholesterol. Clin Chim Acta 1998;278:217-27. In steady-state voltammetry, when
the potential of the working electrode is scanned past a value that will cause an electrochemical reaction, the current will rise rapidly, and then level off to a near constant value, even as E,1 changes further. T 8 Presentation of gutdelino I - 1 Figure 1-4 Steps in development of a clinical piactice guideline. (B, Courtcsy MarketLah Inc.) 20. These
regulations place particular emphasis on the hazardous material (HAZMAT) training that must be given to laboratory employees when shipping and handling infectious substances. It occurs in acute, subacute, and chronic forms. Through their laxative effects, prolonged use of aloe vera, Chinese rhubarb, frangula bark, senna, and buckthorn may lead
to hypokalemia, provoking hyperaldosteronism. Fluid and Elcctradr Management. The large container should be stored at 4°C in a refrigerator during the entire collection period. In general, liquid reagents for open systems are less expensive than the proprietary components required for closed analyzers. The pH of freshly drawn blood decreases on
standing at a rate of 0.04 to 0.08 pH U/hr at 37 "C, 0.02 to 0.03hr at 22 "C, and 10 mg/dL (170 pmol/L)." Although transcutaneous bilirubin measurements may not substitute for laboratory quantitative determinations, they (1) High-Performance Liquid Chromatography HPLC methods rapidly separate and quantify the four bilirubin fractions (see Box
28-2). Any consideration of total or modular laboratory automation should start with an evaluation of requirements.'' Such an evaluation begins with mapping of the current laboratory work flow from the arrival of patient specimens through completion of testing and reporting of results. This pump is a critical factor in maintaining and adjusting the
ionic gradients on which nerve impulses and contractility of muscle depend. ~ ~ - ~ ~ . Henderson combined the two reactions above and incorporated the constant K' with a value of 4.68 x lo-', and thus a pK' of 6.33 at 37 "C: cHCO; (aX PCOZ) cHCO; (0.0306 x PCO,) ctCO, - (0.0306x PCO,) (0.0306 x PCO,) where PCO, is measured in millimeters of
mercury and cHCO: and ctC02 are measured in millimoles per liter. Be sure that rubber cushions are free from all bits of glass. Measurement of 1,25(OH)zD,however, is not useful in confirming intoxication with vitamin D or 25(OH)D, because 1,25(OH)2Dconcentrations may be low, normal, or elevated. This results in a consequent dramatic increase
in signal-to-noise and decrease in the detection limit of the detector. Release of intraceilular components into the supernatant is re vented by the barrier for several hours or, in some cases, for a few days. The most important of these in the nephron is Na+,Ki-ATPase,which is located on the basolateral membranes of the tubuloepithelial cells. Free
Radic Med 2002;33:1037-46. State Beer's law and calculate the solution using the formula. Apple, Jens Peter Goetze, Allan S. Medicare, Medicaid and CLIA programs: regulatiom implementing the Clinical Laboratory Improvement Amendmenn of 1988 (CLIA) and Clinical Laboiatoty Act program fee collection. Circulating concentrations of 25(OH)D
may be decreased by (1) reduced availability of vitamin D, (2) inadequate conversion of vitamin D to 25(OH)D, (3) accelerated metabolism of 25(OH)D, and (4) urinary loss of 2S(OH)Dwith its transport protein. (Used with permission of Siemens Medical Solutions Diagnostics. Acquiring the minimum sample should not be a problem if both the
procedure in the CLSI documenti and the manufacturer's recommendations are followed. It is important to remember that protoporphyrin-IX and other dicarboxylate porphyrins may arise by the action of gut flora on heme (whether the heme is of dietary origin or the result of gastrointestinal bleeding). Increas- Introduction to Clinical Chemistry and
Evidence-Based Laboratory Medicine ingly, diagnostic testing is entering a similar environment in which physicians, governments, commercial health insurers, and patients demand evidence of effectiveness of diagnostic procedures. In contrast to potentiometry, voltammetric and amperometric methods are based on electrolytic electrochemical cells,
in which an external voltage is applied to a polarizable working electrode (measured versus a suitable reference electrode: E,,,i = E,vo,k- EJ, and the resulting cathodic (for analytical reductions) or anodic (for analytical oxidations) current of the cell is monitored and is proportional to the concentration of analyte present in the test sample. If airborne
precautions are indicated, the phlebotomist must wear an N95 TB respirator. See Diabetes mellitus glycogen storage disease, 388-389 hypoglycemia. One mCi equals 37 MBq. Specific Activity The term "specific activity" has several meanings. To greatly expand the range of analytes detected by voltammetric/amperometric methods, electrochemical
techniques sample have been used as highly sensitive detectors for modem high performance liquid chromatographic (HPLC) systems (see Chapter 7). Thus application of RCVs from healthy individuals derived over a short time will identify an inappropriately large number of apparently significant changes in hospitalized patients. I be; Filter Laser
beam Signals to pulse height analyzer Quartz window Figure 4-16 Schematic diagram of a flow cytometer. Bossuyt PM, Reitsma JB, B~unsLIE, Gatsonis CA, Glasiiou PP. Point-of-Care Testing (POCT): A mode of testing in which the analysis is pelformed at the site where healthcare is provided close to the patient. However, because they are so heavy,
even with low velocity, their momentum is high. Higgins T , Beutler E, Dournas BT. Consequently, specimen processing has been one of the most difficult areas of the clinical laboratory to automate. ehavior of Gases Determination of gas pressures in expired air or blood depends on the application of certain physical principles (see Box 24-1). Uric acid
may be either reabsorbed or secreted in the proximal convoluted tubule by a two-way carrier-mediated process. However, if a random sample can be taken from the gaussian population, we can calculate the sample SD, substitute S D for a, and compute the value t Under these conditions, the variable t has a probability distribution called the Student's
t distribution. Monochromatic: Electromagnetic radiation of one wavelength or an extremely narrow range of wavelengths. The reference interval for total Hcy in pediatric patients has been reported to be 3.7 to 10.3 pmol/L. In contrast, the serum copper concentration tends to be higher in women than men. The most common disorder of urination is
altered frequency, which may be associated with increased urinary volume or with partial urinary tract obstruction (e.g., in prostatic hypertrophy). The dotted line and arrows are logical information flows permitted, but not supported, by the standard. At the anode, Ag is oxidized to Agi. The enzyme is mitochondrial and requires pyridoxal phosphate
as a cofac- tor, which forms a Schiff base with the amino group of glycine at the enzyme surface. Such a specification may then generate observations, which can lead to the creation of a standard. A thermistor probe connected to a circuit to measure the temperature of the sample. hCG is most useful for monitoring the treatment and the progression
of trophoblastic disease as concentrations of hCG correlate with tumor volume. Ann Rev Biochem 2002;71:511-35. Several of the systems sort into instrument-specific racks for analyzers from a number of different vendors. Half-Life: The time period required for a radionuclide to decay to one-half the amount originally present. It is widely used as a
pH electrode, but some glass compositions are sensitive to the concentration of cations, such as sodium. Hepatolorn 2004;39:1147-71. To thr fdiest extent of rhe law, neither thc Publisher nor the Editors assurncs any liability for m y injury andlor damage to prrsons or property arising out or related to any use of thc marcrial contained in this book.
Each mole of hemoglobin-Fez+ binds 1 mol of 0,. In the simplest form, a refrigerator unit is mounted beside the centrifuge, and cold air is blown into the rotor chamber. The numerical value and the unit or its abbreviation ....... The clinical consequences depend on the nature of the heme precursors that accumulate. Davis G, Albright JE, Cook SF,
Roscnhert DM. In: Ahya SL, Flood K, Paranjothi S, Schaiff R, eds. such as chemotherapy. CLinicaL Audit: The review of case histories of patients against the benchmark of current best practice; used as a too! to improve clinical practice. The latter is achieved by performing tests on a series of Q C materials and repeat testing of samples that have
recently been analyzed (parallel testing). Toward these goals, SAMHSA has proposed draft drug cutoff values for hair analysis (see Table 31-6). Hypothalamic-pituitary axis, 60 Hypothalamic-pituitary-adrenal axis, 743f, 748, 754-755 Hypothalamic-pituitary-gonadalaxis description of, 744f, 748 in female reproductive biology, 787 in male reproductive
biology, 780 Hypothalamic-pituitary-growth hormone axis, 738f Hypothalamic-pituitary-thyroid axis, 748 Hypothalamo-hypophyseal system, 450 Hypothalamus hormones secreted by, 450, 452t pituitary hormone secretion regulated by, 736-737 Hypothyroidism characteristics of, 766, 774-776, 775b, 789 congenital, 831-833 Hypouricemia, 363, 371
Hypovolemia, 655, 657, 659 Hypoxanthine, 328 Hypoxanthine-guanine phosphoribosyl transferase, 156. 5- 7. Robert Dufour, M.D. Anatomy of the Liver, 676 Biochemical Functions of the Liver, 677 Clinical Manifestations of Liver Disease, 680 Diseases of the Liver, 684 Diagnostic Strategy, 693 37. St Louis: Elsevier Sanders, 2006:41-58. Harrison, Jr.,
M.D., Ph.D. Associate Professor of Public Health Sciences and Pathology, Director of Clinical Informatics University of Virginia Medical School, Associate Director of Clinical Chemistry University of Virginia Health System Charlottesville, Virginia Clinical Laboratory Informatics Doris M. CEP is a rare condition that usually occurs in early childhood
and is transmitted in an autosomal recessive manner. The reradiated or scattered light waves from the small particle are in phase and reinforce each other. varies from about 2.5 to 5 hours, which is slightly longer than that for molphine. Memagglutination describes a n agglutination reaction in which the antigen is located on an erythrocyte. Tandem
Mass Spectrometry (MS/MS): A spectrometric method of analysis that involves separation and identification of substances and chemicals based on their mass to charge (m/z) ratio. Specimens Specimens assayed for Nai include (1) serum, (2) heparinized plasma, (3) whole blood, (4) sweat, (5) urine, (6) feces, or (7) gastrointestinal fluids. 20.
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