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Key Features of

Laboratory Medicine

A complete full-color guide to selecting the correct
laboratory test and accurately interpreting the
results—covering the entire field of clinical pathology

* 46 laboratory methods presented in easy-to-understand illustrations which include
information on the expense and complexity of the assays

* Features an easy-to-follow, consistent presentation for each disease discussed

* More than 200 tables and full-color algorithms encapsulate important information
and facilitate understanding

e Full-color blood-smear micrographs demonstrate common abnormal morphologies
of red blood cells

e Valuable learning aids in each chapter,
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outlines, and a general introduction

» Extensive table of Clinical Laboratory
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Preface

In the early 1990s when I was at the Massachusetts General
Hospital as director of clinical laboratories, 1 was invited by
Ramzi Cotran to join him and Stan Robbins at the Brigham
and Women’s Hospital for a meeting. In that meeting, they
indicated to me that the Robbins Pathologic Basis of Disease,
primarily an anatomic pathology book, would greatly benefit
from a parallel book in clinical pathology (laboratory medi-
cine). At that time, areas such as coagulation and toxicology
were expanding rapidly with new disorders and new tests to
diagnose them. Because there was little anatomic pathology
in these fields, the discussions of these major areas of diag-
nostic medicine in the Robbins book were limited. In addi-
tion, as the test menu in the clinical laboratory was growing
in complexity and cost, many important clinical laboratory
tests for common disorders, such as the troponin test for
myocardial infarction, were also discussed only briefly in the
Robbins book. Both Robbins and Cotran understood that
a discussion regarding the threshold for diagnosis of myo-
cardial infarction, as troponin testing rapidly evolved and
improved, was necessary to fully discuss the topic. There
were many twists and turns from that meeting about 20 years
ago to the development of this second edition of Laboratory
Medicine: The Diagnosis of Disease in the Clinical Laboratory
in the prestigious Lange series by McGraw-Hill. With this
second edition, I believe we truly have a book that is essen-
tial for education of medical students and residents study-
ing clinical pathology, and importantly, for practitioners in
a clinical setting. By selecting the correct tests and interpret-
ing the results correctly, physicians using this book should
be able to optimize patient outcomes and reduce the cost to
achieve a diagnosis.

This second edition is a great step forward from the first
edition. It contains information about genetic tests now in
common use. Additional descriptions of test methods with
simply illustrated figures have been added to this edition.
The authors of the individual chapters have all taken sig-
nificant steps to make the tables that indicate the diagnos-
tic tests for different clinical conditions more concise and
easy to understand. It is now clear that significant morbidity
and mortality occur on a daily basis, affecting thousands of
patients, because incorrect tests are ordered, important tests
for the diagnosis are omitted, and/or the interpretation of

test results by the physicians who ordered the tests is incor-
rect. A survey of medical schools currently underway has
shown that the teaching of laboratory medicine over the full
4 years of medical school includes (as a mean value across
the US medical schools) only about 10 hours of formal train-
ing in laboratory medicine. This study also shows that, unlike
virtually every other medical discipline, laboratory medicine
is commonly not taught by experts in the field, even if they
are present in the institution. As a result, medical schools
graduate physicians who have had almost no training in
something they do virtually every day—order laboratory
tests and interpret the test results. Surprisingly, the patients
and the medical institutions suffer cost and care disadvan-
tages quietly and unknowingly. There are surely hundreds of
patients every month in the United States who present to an
emergency room with shortness of breath, for whom a diag-
nosis of pulmonary embolism is overlooked, and an appro-
priate test (the D-dimer test for pulmonary embolism) is not
ordered. Such patients are discharged from the emergency
room without ever being anticoagulated, and for some, to
die shortly thereafter, from an expansion of the pulmonary

. embolism. Like surgical errors or medication errors, the

error of the healthcare provider who did not order a neces-
sary test results in a preventable death—but unlike surgical
and medication errors, the fact that such a case represents
a preventable death is rarely recognized by the patient, the
patient’s family, fellow physicians, and often even the physi-
cian who failed to order the correct test.

There are several groups of healthcare providers who
would benefit significantly by using this book to correctly
order laboratory tests and correctly interpret the test results.
Certainly, there is every reason to believe that medical stu-
dents can learn the histopathologic changes associated with a
disease using a textbook such as the Robbins Pathologic Basis
of Disease, and learn laboratory tests associated with that dis-
order, using this book, at the same time.

Medical technology students would greatly benefit by a
thorough understanding of the methods that are illustrated in
Chapter 2 of this book. In addition, it would be of immense
benefit for medical technology students to more fully under-
stand the clinical significance of the test results that they
generate so that they can more knowledgeably interact with

Xiii
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physicians who are confused about laboratory test results.
Interactions between medical technologists and physicians
ordering tests that result in improved performance in test
selection and result interpretation would greatly increase the
respect for the medical technologist (also known as clinical
laboratory scientist) from physicians who use the clinical
laboratory.

In conversations with primary care physicians attempt-
ing to select the correct laboratory tests, they often indicate
that one of their first inquiries about which laboratory tests
to select is to search Wikipedia. It is most likely that there is
a table in this textbook, written by a prominent expert in the
field, that will tell a practicing physician exactly what test to

order, and importantly, how to interpret the result as well by
describing common interpretation mistakes — with a much
higher reliability than virtually all of what is available on the
Internet.

It is my greatest hope that the use of this textbook,
which presents the entire field of laboratory medicine to a
large audience of future physicians, medical technologists,
and healthcare providers ordering laboratory tests, will
result in better clinical outcomes for patients at a greatly
reduced cost.

Michael Laposata
Galveston, Texas
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Clinical Laboratory Reference Values

The conventional units in this table are the ones most com-
monly used in the United States. Outside the United States,
Sl units are the predominant nomenclature for laboratory test
results. The base units in the SI system related to laboratory
testing that are found in this table include the mole (amount
of substance), meter (length), kilogram (mass), second (time),
and Celsius (temperature).

Reference ranges vary depending on the instrument and
the reagents used to perform the test. Therefore, the reference
ranges shown in this table are only close approximations to the
adult reference ranges found in an individual clinical labora-
tory. It is also important to understand that reference ranges
can be significantly affected by age and sex.

Conversion factors are provided in the table to allow the
reader to convert conventional units to SI units and vice versa.
The conversion of the conventional unit to SI unit requires a
multiplication with the conversion factor, and conversion of
the SI unit to the conventional unit requires division by the
conversion factor.

The sample fluid is sometimes highly restrictive. For
example, coagulation tests must be performed using plasma

samples and serum samples are unacceptable. For other
compounds, both plasma samples and serum samples may
be acceptable. However, there may be differences, often
minor, in the results obtained using plasma versus serum.
Potassium is 1 such compound in which reference ranges
may be different for plasma and serum. There is a signifi-
cant movement away from the use of serum in favor of
plasma. The principal reason for this is that extra time is
required for samples to clot so that serum may be generated.
A sample collected into a tube with anticoagulant results in
the generation of plasma rather than serum after the tube
is centrifuged. The clotting step is omitted when plasma
samples are prepared, and therefore the turnaround time for
the performance of the test is shortened. In some circum-
stances, whole blood is used for analysis, but the number
of tests performed using whole blood is very limited. Urine
and other body fluids, such as pleural fluid and cerebrospi-
nal fluid, are also used for testing. Some of the entries in the
table are associated with a fluid other than plasma, serum,
or whole blood.

xvii



Xviii CLINICAL LABORATORY REFERENCE VALUES

Conversion
Traditional Factor,
Reference Traditional Multiply —, Sl Reference
Specimen Interval Units « Divide Interval Sl Units
Acetaminophen (therapeutic) Serum, plasma 10-30 ug/mL 6.62 70-200 wmol/L
Acetoacetic acid Serum, plasma <1 mg/dL 0.098 <0.1 mmol/L
Acetone Serum, plasma <2.0 mg/dL 0.172 <0.34 mmol/L
Acetylcholinesterase Red blood cells 5-10 U/mL 1 5-10 U/L
Activated partial thromboplastin Whole blood 25-40 s 1 25-40 s
time (APTT)
Adenosine deaminase® Serum 11.5-25.0 U/L 0.017 0.20-0.43 uKat/L
Adrenocorticotropic hormone (ACTH) (see corticotropin)
Alanine® (adult) Plasma 1.87-5.88 mg/dL 112.2 210-661 umol/day
Alanine aminotransferase Serum 10-40 u/L 1 10-40 U/L
(ALT, SGPT)®
Albumin® Serum 3.5-5.0 g/dL 10 35-50 g/L
Alcohol (see ethanol, isopropanol, methanol) .
Alcohol dehydrogenase® Serum <2.8 U/L 0.017 <0.05 pKat/L
Aldolase®*® Serum 1.0-7.5 u/L 0.017 0.02-0.13 uKat/L
Aldosterone® (upright) Plasma 7-30 ng/dL 0.0277 0.19-0.83 nmol/L
Aldosterone Urine, 24 h 3-20 1ug/24 h 277 8-55 nmol/day
Alkaline phosphatase® Serum 50-120 U/L 1 50-120 U/L
a,-Acid glycoprotein Serum 50-120 mg/dL 0.01 0.5-1.2 g/L
o,-Macroglobulin Serum 130-300 mg/dL 0.01 1.3-3.0 g/L
Alprazolam (therapeutic) Serum, plasma 10-50 ng/mL 324 32-162 nmol/L
Aluminum Serum, plasma <6 ng/mL 37.06 0.0-222.4 nmol/L
Amikacin (therapeutic, peak) Serum, plasma 20-30 pg/mL 1.71 34-52 pumol/L
Amino acid fractionation
Alanine® Plasma 1.87-5.89 mg/dL 22 210-661 umol/L
o-Aminobutyric acid® Plasma 0.08-0.36 mg/dL 97 8-35 umol/L
Arginine® Plasma 0.37-2.40 mg/dL 57.4 21-138 pumol/L
Asparagine® Plasma 0.40-0.91 mg/dL 75.7 30-69 umol/L
Aspartic acid® Plasma <0.3 mg/dL 75.1 <25 umol/L
Citrulline® Plasma 0.2-1.0 mg/dL 571 12-55 umol/L
Cystine® Plasma 0.40-1.40 mg/dL 833 33-117 umol/L
Glutamic acid® Plasma 0.2-2.8 mg/dL 67.97 15-190 pumol/L
Glutamine® Plasma 6.1-10.2 mg/dL 68.42 420-700 umol/L
Glycine® Plasma 0.9-4.2 mg/dL 1333 120-560 pmol/L
Histidine® Plasma 0.5-1.7 mg/dL 64.5 32-110 umol/L
Hydroxyproline® Plasma <0.55 mg/dL 76.3 <42 umol/L
Isoleucine® Plasma 0.5-1.3 mg/dL 76.24 40-100 umol/L
Leucine® Plasma 1.0-2.3 mg/dL 76.3 75-175 umol/L
Lysine® Plasma 1.2-35 mg/dL 68.5 80-240 pumol/L
Methionine® Plasma 0.1-0.6 mg/dL 67.1 6-40 umol/L
Ornithine® Plasma 04-14 mg/dL 75.8 30-106 umol/L
Phenylalanine® Plasma 0.6-1.5 mg/dL 60.5 35-90 umol/L
Proline® Plasma 1.2-3.9 mg/dL 86.9 104-340 umol/L
Serine® Plasma 0.7-2.0 mg/dL 95.2 65-193 pmol/L
Taurine® Plasma 0.3-2.1 mg/dL 80 24-168 pumol/L
Threonine® Plasma 0.9-2.5 mg/dL 84 75-210 wmol/L
Tryptophan® Plasma 0.5-1.5 mg/dL 48.97 25-73 pumol/L
Tyrosine® Plasma 04-1.6 mg/dL 55.19 20-90 umol/L
Valine® Plasma 1.2-3.7 mg/dL 85.5 145-315 pmol/L

Continued next page—



CLINICAL LABORATORY REFERENCE VALUES

XixX

Conversion
Traditional Factor,
Reference Traditional Multiply —, Sl Reference
Specimen Interval Units « Divide Interval Sl Units

o-Aminobutyric acid” Plasma 0.08-0.36 mg/dL 97 8-35 pmol/L
Amiodarone (therapeutic) Serum, plasma 0.5-2.5 ng/mL 1.55 0.8-3.9 umol/L
d-Aminolevulinic acid Urine 1.0-7.0 mg/24 h 7.626 8-53 umol/day
Amitriptyline (therapeutic) Serum, plasma 80-250 ng/mL 361 289-903 nmol/L
Ammonia (as NH,)° Plasma 15-50 ng/dL 0.714 11-35 umol/L
Amobarbital (therapeutic) Serum 1=5 ng/mL 442 4-22 umol/L
Amoxapine (therapeutic) Plasma 200-600 ng/mL 1 200-600 ng/L
Amylase® Serum 27-130 uU/L 0.017 0.46-2.21 uKat/L
Androstenedione,® male Serum 75-205 ng/dL 0.0349 26-7.2 nmol/L
Androstenedione,® female Serum 85-275 ng/dL 0.0349 3.0-9.6 nmol/L
Angiotensin | Plasma <25 pg/mL 1 <25 ng/L
Angiotensin [l Plasma 10-60 pg/mL 1 10-60 ng/L
Angiotensin-converting Serum 8-52 u/L 0.017 0.14-0.88 uKat/L
enzyme (ACE)**
Anion gap (Na")—(Cl- + HCO;") Serum, plasma 8-16 mEg/L 1 8-16 nmol/L
Antidiuretic hormone (ADH, Plasma 1-5 pg/mL 0.926 09-4.6 pmol/L
vasopressin) (varies with
osmolality: 285-290 mOsm/kg)
o.,-Antiplasmin Plasma 80-130 % 0.01 0.8-13 Fraction of 1.0
Antithrombin Il Plasma 21-30 mg/dL 10 210-300 mg/L
Antithrombin IIl activity Plasma 80-130 % 0.01 0.8-1.3 Fraction of 1.0
o.-Antitrypsin Serum 80-200 mg/dL 0.01 0.8-2.0 g/L
Apolipoprotein A®

Male Serum 80-151 mg/dL 0.01 0.8-1.5 g/L

Female Serum 80-170 mg/dL 0.01 0.8-1.7 g/L
Apolipoprotein B® 3

Male Serum, plasma 50-123 mg/dL 0.01 0.5-1.2 g/L

Female Serum, plasma 25-120 mg/dL 0.01 0.25-1.20 g/L
Arginine® Plasma 0.37-2.40 mg/dL 574 21-138 pumol/L
Arsenic (As) Whole blood <23 ng/L 0.0133 <0.31 umol/L
Arsenic (As), chronic poisoning Whole blood 100-500 pg/L 0.0133 1.33-6.65 umol/L
Arsenic (As), acute poisoning Whole blood 600-9300 ng/L 0.0133 71.9-123.7 umol/L
Ascorbate, ascorbic acid (see vitamin C)
Asparagine® Plasma 0.40-0.91 mg/dL 75.7 30-69 umol/L
Aspartate aminotransferase Serum . 20-48 u/L 0.017 0.34-0.82 pnKat/L
(AST, SGOT)**
Aspartic acid® Plasma <03 mg/dL 75.1 <25 umol/L
Atrial natriuretic hormone Plasma 20-77 pg/mL 1 20-77 ng/L

Barbiturates (see individual drugs; pentobarbital, phenobarbital, thiopental)
Basophils (see complete blood count, white blood cell count)

Benzodiazepines (see individual drugs; alprazolam, chlordiazepoxide, diazepam, lorazepam)

Continued next page—



CLINICAL LABORATORY REFERENCE VALUES

Conversion
Traditional Factor,
Reference Traditional Multiply —, Sl Reference
Specimen Interval Units <« Divide Interval SI Units
Beryllium, toxic Urine >20 ug/L 0.111 >2.22 umol/L
Bicarbonate Plasma 21-28 mEg/L 1 21-28 mmol/L
Bile acids (total) Serum 03-23 pug/mL 2448 0.73-5.63 pmol/L
Bilirubin
Total® Serum 0.3-1.2 mg/dL 171 2-18 umol/L
Direct (conjugated) Serum <0.2 mg/dL 171 <34 umol/L
Biotin Whole blood, 200-500 pg/mL 0.0041 0.82-2.05 nmol/L
serum
Bismuth Whole blood 1-52 ug/L 4.785 48-57.4 nmol/L
Blood gases
Pco, Arterial blood 35-45 mm Hg 1 35-45 mm Hg
pH Arterial blood 7.35-7.45 — 1 7.35-7.45 —
Po, Arterial blood 80-100 mm Hg 1 80-100 mm Hg
Blood urea nitrogen (BUN, see urea nitrogen)
BNP Plasma <100 pg/mL 1 <100 pg/mL
Bupropion (Wellbutrin, Zyban) Serum, plasma 25-100 ng/mL 3.62 91-362 nmol/L
C1 esterase inhibitor Serum 12-30 mg/dL 0.01 0.12-0.30 g/L
C3 complement® Serum 1200-1500 png/mL 0.001 1.2-1.5 g/L
C4 complement® Serum 350-600 pg/mL 0.001 0.35-0.60 g/L
CA125 Serum <35 U/mL 1.0 <35 ku/L
CA19-9 Serum <37 uU/mL 1.0 <37 kU/L
CA15-3 Serum <30 U/mL 1.0 <30 ku/L
CA27.29 Serum <37.7 U/mL 1.0 <37.7 ku/L
Cadmium (nonsmoker) Whole blood 0.3-1.2 ug/L 8.897 2.7-10.7 nmol/L
Caffeine (therapeutic, infants) Serum, plasma 8-20 png/mL 5.15 41-103 umol/L
Calciferol (see vitamin D)
Calcitonin Serum, plasma <19 pg/mL 1 <19 ng/L
Calcium, ionized Serum 4.60-5.08 mg/dL 0.25 1.15-1.27 mmol/L
Calcium, total Serum 8.2-10.2 mg/dL 0.25 2.05-2.55 rmmol/L
Calcium, normal diet Urine <250 mg/24 h 0.025 <6.2 mmol/day
Carbamazepine (therapeutic) Serum, plasma 8-12 png/mL 4.23 34-51 umol/L
Carbon dioxide Serum, plasma, 22-28 mEg/L 1 22-28 mmol/L
venous blood
Carboxyhemoglobin (carbon monoxide), as fraction of hemoglobin saturation
Nonsmoker Whole blood <2.0 % 0.01 <0.02 Fraction of 1.0
Toxic Whole blood >20 % 0.01 >0.2 Fraction of 1.0
B-Carotene Serum 10-85 ug/dL 0.0186 0.2-1.6 umol/L
Catecholamines, total (see norepinephrine)
CEA, nonsmoker Serum <3 ng/mL 1.0 %3 ug/L
CEA, smoker Serum 5 ng/mL 1.0 =5 ng/L
Ceruloplasmin® Serum 20-40 mg/dL 10 200-400 mg/L
Chloramphenicol (therapeutic) Serum 10-25 ng/mL 31 31-77 pmol/L

Continued next page—



CLINICAL LABORATORY REFERENCE VALUES

Conversion
Traditional Factor,
Reference Traditional Multiply —, Sl Reference
Specimen Interval Units « Divide Interval Sl Units
Chlordiazepoxide (therapeutic) Serum, plasma 0.7-1.0 ug/mL 3.34 2.3-33 umol/L
Chloride Serum, plasma 96-106 mEq/L 1 96-106 mmol/L
Chloride CSF 118-132 mEg/L 1 118-132 mmol/L
Chlorpromazine (therapeutic, adult) Plasma 50-300 ng/mL 3.14 157-942 nmol/L
Chlorpromazine (therapeutic, child) Plasma 40-80 ng/mL 3.14 126-251 nmol/L
Chlorpropamide (therapeutic) Plasma 75-250 mg/L 361 270-900 pmol/L
Cholesterol, high-density Plasma 40-60 mg/dL 0.02586 1.03-1.55 mmol/L
lipoproteins (HDL)
Cholesterol, low-density lipoproteins (LDL)®
Optimal Plasma <100 mg/dL 0.02586 <2.59 mmol/L
Near optimal Plasma 100-129 mg/dL 0.02586 2.59-3.34 mmol/L
Borderline high Plasma 130-159 mg/dL 0.02586 3.37-4.12 mmol/L
High Plasma 160-189 mg/dL 0.02586 4.15-4.90 mmol/L
Very high Plasma >190 mg/dL 0.02586 >4.90 mmol/L
Cholesterol (total), adult
Desirable Serum <200 mg/dL 0.02586 <5.17 mmol/L
Borderline high Serum 200-239 mg/dL 0.02586 5.17-6.18 mmol/L
High Serum >240 mg/dL 0.02586 >6.21 mmol/L
Cholesterol (total), children
Desirable Serum <170 mag/dL 0.02586 4.40 mmol/L
Borderline high Serum 170-199 mg/dL 0.02586 4.40-5.15 mmol/L
High Serum >200 mg/dL 0.02586 >5.18 mmol/L
Chromium Whole blood 0.7-28.0 ug/L 19.2 13.4-538.6 nmol/L
Citrate Serum 1.2-3.0 mg/dL 52.05 60-160 umol/L
Citrulline® Plasma 0.4-2.4 mg/dL 57.1 20-135 pmol/L
Clonazepam (therapeutic) Serum 15-60 ng/mL 3.7 48-190 nmol/L
Coagulation factor | (fibrinogen) Plasma 150-400 mg/dL 0.01 1.5-4.0 g/L
Coagulation factor Il (prothrombin) Plasma 60-140 % 0.01 0.60-1.40 Fraction of 1.0
Coagulation factor V Plasma 60-140 % 0.01 0.60-1.40 Fraction of 1.0
Coagulation factor Vi Plasma 60-140 % 0.01 0.60-1.40 Fraction of 1.0
Coagulation factor Vil Plasma 50-200 % 0.01 0.50-2.00 Fraction of 1.0
Coagulation factor IX Plasma 60-140 % 0.01 0.60-1.40 Fraction of 1.0
Coagulation factor X Plasma 60-140 % 0.01 0.60-1.40 Fraction of 1.0
Coagulation factor XI| Plasma 60-140 % 0.01 0.60-1.40 Fraction of 1.0
Coagulation factor XIl Plasma 60-140 % 0.01 0.60-1.40 Fraction of 1.0
Cobalt Serum <1.0 ug/L 16.97 <17 nmol/L
Codeine (therapeutic) Serum 10-100 ng/mL 3.34 33-334 nmol/L
Complete blood count (CBC)
Hematocrit®
Male Whole blood 41-50 % 0.01 0.41-0.50 Fraction of 1.0
Female Whole blood 35-45 % 0.01 0.35-0.45 Fraction of 1.0
Hemoglobin (mass concentration)®
Male Whole blood 13.5-17.5 g/dL 10 135-175 g/L
Female Whole blood 12.0-15.5 g/dL 10 120-155 g/L
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Conversion
Traditional Factor,
Reference Traditional Multiply —, Sl Reference
Specimen Interval Units « Divide Interval S1 Units
Hemoglobin (substance concentration, Hb [Fe])
Male Whole blood 13.6-17.2 g/dL 0.6206 8.44-10.65 mmol/L
Female Whole blood 12.0-15.0 g/dL 0.6206 7.45-9.30 mmol/L
Mean corpuscular hemoglobin Whole blood 27-33 pg/cell 1 27-33 pg/cell
(MCH), mass concentration®
MCH, substance concentration, Whole blood 27-33 pg/cell 0.06206 1.70-2.05 fmol
Hb [Fe]
Mean corpuscular hemoglobin Whole blood 33-37 g Hb/dL 10 330-370 gHb/L
concentration (MCHC), mass
concentration -
MCHC, substance concentration, Whole blood 33-37 g Hb/dL 0.6206 20-23 mmol/L
Hb [Fe]
Mean cell volume (MCV)® Whole blood 80-100 um? 1 80-100 fL
Platelet count Whole blood 150-450 10° uL! 1 150-450 10817
Red blood cell count
Female Whole blood 3.9-55 108 uL! 1 3.9-5.5 TQ&
Male Whole blood 4.6-6.0 10° puL’ 1 4.6-6.0 i
Reticulocyte count® Whole blood 25-75 « 103ul? 1 25-75 Te% L
Reticulocyte count® (fraction) Whole blood 0.5-15 % of RBCs 0.01 0.005-0.015 Fraction of RBCs
White blood cell count® Whole blood 4.5-11.0 10* pl=! 1 4.5-11.0 107 L
Differential count® (absolute)
Neutrophils Whole blood 1800-7800 uL 1 1.8-7.8 10° L
Bands Whole blood 0-700 =" 1 0.00-0.70 10% =
Lymphocytes Whole blood 1000-4800 pls* 1 1.0-4.8 10° L
Monocytes Whole blood 0-800 ul=? 1 0.00-0.80 108 (2
Eosinophils Whole blood 0-450 pL! 1 0.00-0.45 10° L
Basophils Whole blood 0-200 uL! 1 0.00-0.20 10?7
Differential count® (number fraction)
Neutrophils Whole blood 56 % 0.01 0.56 Fraction of 1.0
Bands Whole blood 3 % 0.01 0.03 Fraction of 1.0
Lymphocytes Whole blood 34 % 0.01 0.34 Fraction of 1.0
Monocytes Whole blood 4 % 0.01 0.04 Fraction of 1.0
Eosinophils Whole blood 2.7 % 0.01 0.027 Fraction of 1.0
Basophils Whole blood 0.3 % 0.01 0.003 Fraction of 1.0
Copper®” Serum 70-140 pg/dL 0.1574 11.0-22.0 umol/L
Coproporphyrin Urine <200 ng/24 h 1.527 <300 nmol/day
Corticotropin® (08:00) Plasma <120 pg/mL 0.22 <26 pmol/L
Cortisol, total”
08:00 Plasma 5-25 ug/dL 27.6 138-690 nmol/L
16:00 Plasma 3-16 ug/dL 276 83-442 nmol/L
20:00 Plasma <50% of 08:00 pg/dL 1 <50% of 08:00 nmol/L
Cortisol, free® Urine 30-100 ug/24 h 2.76 80-280 nmol/day
Cotinine (smoker) Plasma 16-145 ng/mL 5.68 91-823 nmol/L
C-peptide Serum 0.5-3.5 ng/mL 0.333 O 7107 nmol/L
Creatine, male Serum 0.2-0.7 mag/dL 76.3 15.3-53.3 umol/L
Creatine, female Serum 0.3-0.9 mg/dL 76.3 22.9-68.6 wmol/L
Creatine kinase (CK)? Serum 50-200 u/L 0.017 0.85-3.40 uKat/L
CK-MB fraction Serum <6 % 0.01 <0.06 Fraction of 1.0
Creatinine® Serum, plasma 0.6-1.2 mg/dL 884 53-106 tmol/L
Creatinine Urine 1=2 g/24h 8.84 8.8-17.7 mmol/day
Creatinine clearance, glomerular Serum, urine 75-125 mL/min/ 0.00963 0.72-1.2 mL/s/m?
filtration rate 1.73 m?
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