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NOTICE OF PRIVACY PRACTICES

HEALTH INSURANCE PORTABILITY AND ACCOUNTABILITY
PRIVACY ACT (HIPAA)

HIPAA, also known as “Notice of Privacy Practices,” was first passed as an act on August 21, 1996.
The details of the act and regulations were published on December 28, 2000. All agencies,
including medical care personnel and facilities (physicians, care givers, institutions), laboratory
and diagnostic facilities, pharmacies, and others, were required to comply with the act by
April 14, 2003.

The clients sign a form to protect their medical information and laboratory test results from
public disclosure without permission. This act provides the clients with more control over their
health information and test results. It sets boundaries on the use and release of health records. It
establishes appropriate safeguards to protect the privacy of health information. Also, this privacy
act informs clients of how their health information may be used.

More information regarding HIPAA can be obtained at http://www.cdc.gov/mmwr/preview/
mmwrhtml/su5201al.htm.



http://www.cdc.gov/mmwr/preview/mmwrhtml/su5201a1.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/su5201a1.htm
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Each day hundreds of thousands of laboratory and diagnostic tests are performed, and thus nurs-
ing responsibilities are forever increasing. Nurses should understand laboratory and diagnostic
tests and should provide nursing implications through nursing assessment, judgment, implemen-
tation, teaching, and interaction.

Laboratory and Diagnostic Tests with Nursing Implications, 10th edition, is designed to
provide nurses and other health professionals with the necessary information regarding labora-
tory and diagnostic tests and corresponding nursing implications. It gives quick, pertinent infor-
mation about the tests, emphasizing the purposes, procedure, and nursing implications with
rationale. Reference values are given for adults and children. The tests (laboratory and diagnos-
tic) are arranged in alphabetical order, which provides the user with quick access to the tests.

This text is appropriate for students in various types of nursing programs, including students
in master’s, baccalaureate, associate degree, diploma, and practical nursing programs. This book
should be most valuable to the registered nurse and licensed practical nurse in hospital settings,
including specialty areas such as the ICU and emergency room, clinics, health care providers’
and physicians’ offices, and in independent nursing practice.

NEW TO THIS EDITION

m Fifteen New or Rewritten Laboratory and Diagnostic Tests. These tests include the
following: Zika virus; human immunodeficiency virus (HIV); antineutrophil cytoplasmic
antibody; arterial blood gases (ABGs); bladder cancer/tumor markers; diabetes mellitus
autoantibodies; infertility screen; placental growth factor; pregnancy-associated plasma
protein-A; thyroid peroxidase (TPO); lung, lymph nodes, prostate gland, and thyroid biopsy;
cardiac calcium scoring; D & C; and electroneurography.

m  Thoroughly Updated! Updated tests include the following: arterial blood gases (ABGs),
bilirubin tests, echocardiography (major revision), HIV (major revision), computed tomog-
raphy (CT), magnetic resonance imaging (MRI), nuclear scan, positron emission tomogra-
phy (PET), Pap smear, Pacemaker (major revision), and ultrasonography.

»  Situational Study Questions. Practical study questions regarding common health problems,
such as possible heart attack, heart failure, breast cancer, diabetes mellitus, colorectal can-
cer, peptic ulcer, pulmonary embolism, and others, are found at the end of Part One and Part
Two. Students are given the opportunity to reflect on which tests should be considered and
conducted in such instances and why.

»  Updated Part Three: Laboratory and Diagnostic Assessments of Body Function. Labora-
tory and diagnostic tests have been added to the 12 categories related to organ, body struc-
ture, and clinical conditions that are within Part Three.

»  Updated! Therapeutic Drug Monitoring. Part One has been updated to include drugs used
for HIV monitoring.

»  Updated! Appendices on abbreviations, 60 health problems with laboratory and diagnostic
tests, and test values for adults and children.

vii
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s Appendix C. The appendix “Health Problems with Laboratory and Diagnostic Tests”
includes 60 various health problems, such as Alzheimer disease, angina pectoris, and others.
With each health problem, laboratory and diagnostic tests are given. This includes 20 newly
added health problems since the last edition.

ORGANIZATION

Each test is discussed in seven subsections in the following sequence: (1) reference values/nor-
mal findings, (2) description, (3) purpose(s), (4) clinical problems, (5) procedure, (6) factors
affecting laboratory or diagnostic results, and (7) nursing implications with rationale, including
client teaching. Following the name and abbreviation for each test, there may be names of other
closely associated tests. Reference values/normal findings are given for children and adults,
including the elderly. The description focuses on background data and pertinent information
related to the test. The general purpose or purposes for each test is listed. Clinical problems
include disease entities, drugs, and foods that cause or are associated with abnormal test results.
The procedure gives appropriate steps that the nurse and other health professionals can follow
for each test. Factors affecting laboratory or diagnostic results alert the nurse to factors that
could cause an abnormal test result. The last subsection and most valuable information for each
test concerns the nursing implications with rationale and client teaching. For most diagnostic
tests, nursing implications are given as “pretest” and “posttest.” With laboratory and diagnostic
tests, client teaching is included in these subsections.

There are five parts in the text: Part One, Laboratory Tests; Part Two, Diagnostic Tests; Part
Three, Laboratory/Diagnostic Assessments of Body Function; Part Four, Therapeutic Drug
Monitoring (TDM); and Part Five, School Health Services: Education, Screening, and Testing.
There is a list of laboratory tests with page numbers at the beginning of Part One and a list of
diagnostic tests with page numbers at the beginning of Part Two. In addition, general informa-
tion appears in the introduction to the book, including the importance of specimen collection
with detailed information about all types of specimen collection. Included is an explanation of
the laboratory data warehouse. The value differences between men and women are presented.
The Instructions for Laboratory and Diagnostic Tests section explains the information that
will be found under the eight major subheadings for each test and gives basic information that
relates to most of the laboratory and diagnostic tests.

Part Three, Laboratory/Diagnostic Assessments of Body Function, should be most valu-
able to both the practicing nurse and the student. The section consists of 12 categories related to
organ system and clinical conditions. These are as follows: Cardiac Function; Respiratory
Function; Renal Function; Liver, Gallbladder, and Pancreatic Function; Gastro-
intestinal Function; Neurologic and Musculoskeletal Function; Endocrine Function;
Reproductive Function; Arthritic, Collagen, and Infectious and Allergic Conditions;
Shock; Neoplastic Conditions; and Hematologic Conditions. Each category contains numer-
ous laboratory and diagnostic tests ordered to assist in the diagnosis of disease entities and to
determine organ function. These tests are briefly discussed with reference values as they relate
to the organ or condition of that category. A few of the tests (e.g., enzyme tests) can be found in
more than one category (cardiac, muscle, liver). The nursing implications are found at the end
of each category.

Part Four, Therapeutic Drug Monitoring (TDM), lists drugs that are monitored frequently
by serum and urine for the purposes of achieving and maintaining therapeutic drug effects and
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for preventing drug toxicity. The TDM section includes 120 drugs and their therapeutic range,
peak time, and toxic level. The current HIV drugs are given at the end of TDM, and dosing is
based on the client’s viral load or CD4 counts.

Part Five, School Health Services: Education, Screening, and Testing, explains that
school nurses are responsible for screening and testing for health problems in schoolchildren.

There are four appendices: Abbreviations, Laboratory Test Groups (laboratory profiles
ordered for diagnosing clinical problems), Health Problems with Laboratory and Diagnostic
Tests, and Laboratory Test Values for Adults and Children. Twenty new health problems
have been added to Appendix C. The detailed index can assist in locating a test when the test
name is different from the alphabetical listing used.
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THE IMPORTANCE OF SPECIMEN COLLECTION

Nurses actively participate in laboratory testing protocols for clients. In addition to ordering
laboratory tests, either on requisition slips or electronically, nurses provide input critical to
obtaining valid and reliable laboratory test results. The nurse, in the role of caregiver and teacher,
must communicate with the client, physician, and laboratory personnel to obtain information that
might affect test results. Nursing responsibilities include explaining the laboratory test, ensuring
that both the client and staff follow the procedure, assessing clinical findings with laboratory test
results, noting pertinent information on the laboratory requisition slip (e.g., drugs the client is
taking that might affect test results), and collecting the specimen. In some clinical settings, such
as ICU, ER, and CCU, nurses also perform some laboratory procedures classified by the Clinical
Laboratory Improvement Act (CLIA) as “Waivered Tests.”

During the past decade, increasing numbers of point-of-care tests (POCT) have been per-
formed by nurses. These tests have the major advantages of shortening the turnaround times for
test results and of using a smaller sample of capillary blood from fingersticks. It is essential that
the nurse be knowledgeable of the principle of the tests, be appropriately trained in performing
the tests, and be aware of the potential errors.

Collection of specimens is the focus of this section. The following paragraphs present an
overview of the various aspects of specimen collection: the types of specimens, the collection
sites, the effect of the client’s position and activity on test results, the importance of the time of
collection, drug interference, labeling and handling of specimens, types of collection tubes, and
the types of reported laboratory measurement.

Types of Specimens: The types of specimens that are used for laboratory studies are blood;
urine (random or 24-hour collection); cerebrospinal fluid (CSF); feces; sputum; tissue or biopsy
samples from surgery; and synovial, pleural, peritoneal, and wound exudate. Because blood is the
most frequently analyzed specimen, its collection will be outlined below. When blood is with-
drawn in a plain container, it clots. The fluid that can be separated from the clotted blood is called
serum. The term serum is often used interchangeably with plasma. When an anticoagulant is
added to a collection container, no clot is formed. The clear fluid is known as plasma, which con-
tains the protein fibrinogen, a component that is converted to the substance that composes the
clot, fibrin. Most tests (e.g., electrolyte levels) use serum from clotted blood. If a laboratory test
requires plasma or whole blood, the tube used to collect the blood must contain an anticoagulant.

Drug Interference: Due to the growing number of drugs taken by clients, there is an
increased chance that the laboratory results will be affected. This is especially true if drugs are
taken over a period of time and at high doses. Drugs affecting test results should be noted on the
laboratory slip. Drugs with a short half-life are withheld until the blood is drawn and thereby do
not adversely affect the laboratory test result.

Labeling and Handling: Laboratory requisitions are designed by the institutions that use
them and should include the following information: the client’s full name, age, sex, room loca-
tion, and possible diagnosis; the physician’s name; the test being requested (indicated by a check
mark); the date; the time of collection; and any special notation (such as drugs). Another type of
identification, such as the client’s Social Security number or medical record number, may be

required. In computerized laboratories, a barcode label may be applied.
XV



xvi INTRODUCTION

Specimen Transport: Proper handling and prompt transport of the specimen to the labora-
tory are vitally important. The goal for proper transport and handling is to maintain the integrity
of the specimen as close to the vivo state as possible. When a blood specimen is not processed
promptly, hemolysis can occur, causing inaccurate results; when a urine specimen sits longer
than 30 minutes, the pH of the urine becomes alkaline as a result of bacteria growth.

Collection Tubes: Tubes have color-coded stoppers that indicate the type of additive in the
tube. The additives include anticoagulants such as oxalates, citrates, ethylenediaminetetraacetic
acid (EDTA), and heparin. Blood-serum specimens are obtained in a red-top tube that does not
contain a chemical additive. However, there is a gel in the tube to hasten clotting and provide a
separation barrier between the blood and serum. Examples of the laboratory groups and color-
top tubes follow:

Red: No additive, clotted blood. Serum is obtained from the clotted blood mass. Lab-
oratory test groups that use red-top tubes are chemistries (electrolytes, proteins,
enzymes, lipids, hormones), drug monitoring, radioimmunoassay (RIA) methods,
serology, and blood banking. Hemolysis should be avoided.

Lavender: The anticoagulant additive is EDTA. Laboratory test groups that use lav-
ender-top tubes are hematologic tests (complete blood cell count [CBC], platelet
count) and certain chemistries.

Green: The anticoagulant additive is heparin. Laboratory test groups that use green-
top tubes are arterial blood gases and the lupus erythematosus (LE) test. Although
electrolyte levels are usually obtained from serum (red-top tube), a green-top tube
may be substituted. In a stat situation, one need not wait for the blood to clot (red-top
tube). The heparinized tube would allow the laboratory to centrifuge and separate the blood and
plasma immediately.

Blue: The anticoagulant additive is citrate. Laboratory groups that use blue-top tubes
are coagulation studies (prothrombin time [PT], international normalized ratio [INR],
activated partial thromboplastin time [APTT], partial thromboplastin time [PTT], and
hemoglobin levels).

Gray: The anticoagulant additive is sodium fluoride. The laboratory test for glucose
uses gray-top tubes. The additive has a dual function as an anticoagulant and in pre-
venting glycolysis, thus preserving the glucose concentration in the vivo state.

NOTE: The proper selection and usage of the color-coded collection tubes is critical for obtaining
reliable test results. The additives must be compatible with the laboratory procedure. The nurse
should always check with the institution’s collection manual.

It would be beneficial for an institute to obtain a reference copy of the Clinical Laboratory
Standards Institute (CLSI), H3-A6, Vol. 27, No. 26, sixth edition, “Procedures for Collection of
Diagnostic Blood Specimens by Venipuncture.” This comprehensive document provides
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improved safety guidelines, updated phlebotomy standards, and recommendations for order of
draw for multiple-tube collections.

Types of Reported Laboratory Measurements

International System of Units: The World Health Organization (WHO) recommends that the
medical and scientific community throughout the world adopt the Systéme International d’Unites
(SI units) in order to establish a common international language for communicating laboratory
measurements. Most clinical laboratories in Canada, Australia, and western Europe, and some in
the United States, are now using SI units. Currently both metric and SI units are usually reported.

Reference Values: Reference values (expected values) are based on “apparently healthy”
individuals and the equipment and methods used in laboratories. Due to differences in the meth-
ods and equipment used, reference values may vary among institutions.

Critical (Panic) Values: At times a client’s test results may fall outside the range of refer-
ence values, and a decision must be made as to whether the physician should be notified. Most
laboratories have a list of critical values. When a client’s results exceed the values on this list, the
physician or charge nurse must be notified immediately. The critical value policy and list are
specific to each institution.

Clinical Laboratory Data Warehouse

The clinical laboratory data warehouse is created by the saving and using of data obtained from the
laboratory database. Building a data warehouse provides a representation of laboratory values for the
population. Test results for a few hundred people do not adequately represent the laboratory reference
values for a large client population. A data warehouse of laboratory values of clients collected over
numerous years is considered more effective in evaluating the population-based reference values. This
method is less expensive than the traditional recruiting of volunteers for testing to determine labora-
tory “norms.” The warehouse data include 5-10 times more people for the laboratory values/intervals.
They provide a range according to age and sex better than the traditional method for obtaining labora-
tory values. For example, the young male has a higher alanine aminotransferase (ALT) level than the
adult. Alkaline phosphatase (ALP) is usually higher in teenagers because of bone growth. By using
warehouse laboratory data, accuracy for diagnosis and treatment of diseases is enhanced.

Descriptive interpretations are included for immunological procedures.
Helen Tang Yates, 2012

Instructions for Laboratory and Diagnostic Tests

This edition of Laboratory and Diagnostic Tests with Nursing Implications includes new and
additional laboratory and diagnostic tests. Statements made in the procedure section, such as
“there is no food or fluid restriction,” will not be repeated in the nursing implications section.
With all laboratory and diagnostic tests, the nurse needs to explain the purpose and procedure of
the test, both of which can be obtained from the description and procedure sections. The fol-
lowing headings for laboratory and diagnostic tests help to clarify the changes.

Reference Values: Laboratory (norm) values can differ somewhat among institutions. The
values given in this text are comparable to the reference values given in most institutions; how-
ever, nurses need to check the reference values at their institution.
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Description: General information, such as the indications for a test or the pharmacology of
adrug, is included in the description. Much of this information should be included when discuss-
ing the purpose of the test with the client.

Purpose: The general purpose is given for each laboratory and diagnostic test. If there is
more than one purpose, only the most common ones are provided.

Clinical Problems: The disease entities that are associated with decreased and increased test
results are listed according to decreasing frequency of occurrence. Drugs that influence test
results are given for both decreased and increased levels. Drugs taken by the client that can affect
test results should be listed on the laboratory requisition slip.

Procedure: The procedure is an important part of the test, and the nurse must discuss the pro-
cedure, step by step, with the client. Most of the procedures for laboratory and diagnostic tests are
similar among institutions. The following are helpful suggestions applicable to most tests:

Laboratory Tests

1. Follow institutional policy and procedure.

Collect the recommended amount of specimen (blood, urine, etc.).

Avoid using the arm/hand that has an intravenous (IV) line for drawing venous blood.

Label clearly the specimen container with the client’s identifying information.

Note significant drug data on the label or laboratory requisition slip or both.

Avoid hemolysis; do not shake blood specimens.

Observe strict aseptic technique when collecting and handling each specimen. Use OSHA

guidelines as adopted by each institution (e.g., universal precautions).

Enforce food and fluid restriction only when indicated.

9. Collect 24-hour urine specimens:

a. Have the client void prior to test, discard urine, and then save all urine for the specified
time, such as 24 hours.

b. Instruct the client to urinate into a sterile container, usually provided by the laboratory,
then pour the urine into the large 24-hour container.

c. Instruct the client to avoid contaminating the urine specimen with toilet paper or feces.

d. Refrigerate the 24-hour urine or keep it on ice, unless preservatives are added or unless
otherwise indicated.

e. Label the urine collection bottle/container with the client’s name, date, and exact time of
collection (e.g., 6/21/20, 7:00 aM to 6/22/20, 7:01 am).

10. List drugs and food the client is taking that could affect test results.

11. When possible, withhold medications and foods that could cause false test results until after
the test. Before withholding drugs, check with the health care provider. This may not be
practical or possible; however, if the client takes medication and the laboratory test is abnor-
mal, this should be brought to the health care provider’s attention.

12. Promptly send the specimen to the laboratory.

Nk Wb

o

Diagnostic Tests

1. A signed consent form is usually requested.
2. Food and fluid restriction is frequently ordered. Check the procedure.
3. Institutional policies must be followed.
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Factors Affecting Laboratory and Diagnostic Tests: Factors that affect test results should be

identified and avoided when possible. When test results are abnormal, determine if factors identi-
fied could be contributing to the test results and report to the health care provider.

Nursing Diagnoses
General Basic Nursing Diagnoses: NANDA approved 2012-2014

Activity intolerance related to diagnostic testing (e.g., angiography), pain (e.g., bone
metastasis), and others.

Ancxiety related to the unknown.

Impaired comfort related to the test procedure.

Ineffective coping related to disease process and laboratory/diagnostic procedures.
Disabled family coping related to numerous laboratory and diagnostic tests, hospitalization,
and/or treatment.

Deficient or excess fluid volume related to numerous laboratory and diagnostic tests and/or
treatment regimen.

Risk for injury related to allergic reactions to contrast medium (dye) because of the diagnos-
tic test procedure.

Deficient knowledge related to lack of understanding of laboratory and diagnostic proce-
dures, disease process, and/or outcome.

Noncompliance related to lack of adequate explanation and/or anxiety of the prescribed
laboratory and diagnostic tests.

Imbalanced nutrition: less than body requirements related to NPO, anorexia, vomiting, and/
or diarrhea.

Fear related to body changes, dependence, and results of the test(s).

General Basic Nursing Implications

A W

o R IR

. Be knowledgeable about laboratory and diagnostic tests.

. Explain the purpose(s) and procedure of each test to the client and family.

. Provide time, and be available to answer questions. Be supportive of the client and family.
. Follow the procedure that is stated for each test. Label specimens with client information.

. Relate test findings to clinical problems and drugs. The test may be repeated to confirm a

suspected problem.

. Report abnormal results to the health care provider.

. Compare test results with other related laboratory and/or diagnostic tests.
. Encourage clients to keep medical appointments for follow-up.

. Provide health teaching related to the clinical problem.

10.

With diagnostic tests:

a. Have the client void before premedication or before the test or both.

b. Obtain a history of allergies to iodine or seafood. Observe for severe allergic reaction to
contrast dye.

c. Obtain baseline vital signs. Monitor vital signs as indicated following the test.

d. If a sedative is used, instruct the client not to drive home.
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DIFFERENCES IN REFERENCE VALUES BETWEEN

MEN AND WOMEN*

In females, hematocrit (Hct), hemoglobin (Hgb), and red blood cell (RBC) count are less than in
males. Serum ferritin is also decreased. This is due to monthly female menses. Normal values are
as follows:

Hematocrit (Het): male: 40-54%, 0.4-0.54 (SI units)
female: 36-46%, 0.36—0.46 (SI units)

Hemoglobin (Hgh):  male: 13.5-18 g/dL, 8.4—11.2 mmol/L (ST units)
female: 12-15 g/dL, 7.45-9.31 mmol/L (ST units)

Red blood cell (RBC): male: 4.6—6; female: 4-5

Serum ferritin: male: 15-445 ng/mL., 15-445 mcg/L
female: less than 40 years old: 10-120 ng/mL, 10-120 mcg/mL (SI
units); greater than 40 years old: 10-235 ng/mL, 10-235 mcg/L (SI
units); postmenopausal: 10-310 ng/mL, 10-310 mcg/L (SI units)

Apolipoprotein-A levels are increased in females due to the presence of estrogen and are
decreased in males due to the presence of testosterone. Normal values are as follows:

Young adult: male: 80155 mg/dL; 0.80-1.55 g/L (SI units)
female: 80—186 mg/dL; 0.80—-1.86 g/L (SI units)

Middle-aged adult: male: 100-165 mg/dL; 1-1.65 g/L (SI units)
female: 93-200 mg/dL; 0.93-2 g/L (SI units)

Elderly: male: 85-166 mg/dL; 0.85-1.66 g/L (SI units)
female: 120-215 mg/dL; 1.20-2.15 g/L (SI units)

Apolipoprotein-B levels are increased in males due to the presence of androgens such as testos-
terone. Normal values are as follows:

Adult/elderly:  male: 50170 mg/dL; 0.50—-1.70 g/L (SI units)
female: 46—155 mg/dL; 0.46—-1.55 g/L (SI units)

Serum copper is present in increased amounts in females. Estrogen stimulates the liver to pro-
duce a compound that is responsible for transporting copper. Normal values are as follows:

Adult  male: 70-140 mcg/dL
female: 80—155 mcg/dL

The serum cholesterol in females before menopause is lower than after menopause. This is
because of the presence of endogenous estrogen. Normal values are as follows:

Adult: male: less than 205 mg/dL
female: less than 190 mg/dL

“Written and updated by Jennifer Duhon, RN, MS, Assistant Professor, Illinois Central College, Peoria, Illinois.
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The fact that females typically have less muscle mass than their male counterparts explains why
females usually have decreased serum creatinine, serum myoglobin, and creatinine clearance. Nor-
mal values are as follows:

Adult serum creatinine: male: 0.5-1.5 mg/dL.
female: slightly lower than male values

Adult serum myoglobin: male: 20-90 ng/mL, 20-90 mcg/L (SI units)
female: 12-75 ng/mL, 12-75 mcg/L (SI units)

Adult creatinine clearance: male: 85-135 mL/min
female: slightly lower than male values

Females experience a slightly lower creatine kinase (CK), which is the result of higher muscle
mass in males. Normal values are as follows:

Adult: male: 5-35 mcg/mL, 38—180 international units/L
female: 5-25 mcg/mL, 25-150 international units/L

The erythrocyte sedimentation rate (ESR) in males is often lower than in females. This difference is
caused by the female menstrual cycle and associated hormones. Normal values are as follows:

Adult less than 50 years old: male: 0—15 mm/h (Westergren method)
female: 0-20 mm/h

Adult greater than 50 years old:  male: 0-20 mm/h (Westergren method)
female: 0-30 mm/h

Adult (Wintrobe method): male: 0-9 mm/h
female: 0—15 mm/h

The gamma-glutamyl transferase (for detecting hepatic disease) is usually lower in females than
males. It is higher in newborns and slightly higher in the elderly than adults. Normal values are
as follows.

Adult:  male: 4-23 international units/L; 9-69 units/L (SI units)
female: 3—13 international units/L; 4—33 units/L (SI units)

Females have increased levels of human growth hormone (measured as somatotrophic hormone
[STH]). The presence of estrogen explains this increase. Normal values are as follows:

Adult:  male: less than 5 ng/mL
female: less than 10 ng/mL

The adrenal hormone metabolites 17-hydroxycorticosteroids (17-OHCS) and 17-ketosteroids
(17-KS) are found in lesser amounts in females. 17-OHCS is lesser because males typically have
more muscle mass than females. The fact that females have more estrogen than androgens explains
why females have less 17-KS. Pregnanetriol is also a substance produced by the adrenal glands
and is available in lower amounts in females. Normal values are as follows:

Adult 17-0HCS: male: 3-12 mg/24 h
female: 2-10 mg/24 h
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Adult 17-KS: male: 5-25 mg/24 h
female: 5-15 mg/24 h

Adult pregnanetriol: male: 0.4-2.4 mg/24 h
female: 0.5-2.0 mg/24 h

Iron (serum) level is lower in females than males. This could be due to menses. Normal value is
as follows:

Adult:  male: 80-180 mcg/dL
female: 69—-160 mcg/dL

Leucine aminopeptidase (LAP) is an enzyme that is prescribed to detect bone disease. LAP is
slightly higher in males than females. Normal values are as follows:

Adult:  male: 80-200 units/mL

female: 75—185 units/mL
Osteocalcin is an indicator of bone metabolism. Elevated levels occur in females during post-
menopause due to osteoporosis. The osteocalcin enters the circulation. Normal values are as
follows:
Adult:  male: 1.5-11.5 ng/mL; 1.5-11.5 mcg/L (SI units)

female: premenopausal: 0.5-7.8 ng/mL; 0.5-7.8 mcg/L (SI units)

postmenopausal: 1.2—11.5 ng/mL; 1.2—11.5 mcg/L (SI units)
Average serum prealbumin levels in males are higher than in females due to increased muscle
mass in males and estrogen levels in females. Normal values are as follows:
Adult averages: male: 21.6 mg/dL, 216 mg/L (SI units)

female: 18 mg/dL, 180 mg/L (SI units)

Thyroxine (T,) is the major hormone secreted by the thyroid gland. The serum value is about the

same in males and females, though it can be slightly higher in females. The value is higher in
newborns and in children up to the age of 6 years. Normal values are as follows:

Adult:  male: 4-12 mcg/dL
female: 5-12 mcg/dL

Serum uric acid levels are higher in males than in females because estrogen promotes excretion of uric
acid. Normal values are as follows:

Adult:  male: 3.5-8 mg/dL.
female: 2.8-6.8 mg/dL



INTRODUCTION

xxiii

Pulmonary function tests also differ between males and females due to factors such as age,
height, weight, body type, and gender. The categories of pulmonary function tests include but are
not limited to the following:

Tidal volume

Inspiratory capacity
Expiratory reserve volume
Inspiratory reserve volume
Vital capacity

Residual volume
Functional residual capacity
Forced vital capacity
Forced inspiratory volume
Forced expiratory volume timed
Peak expiratory flow

Peak inspiratory flow

Total lung capacity
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PART ONE

Laboratory Tests

Acetaminophen (serum) 7

Acetone, Ketone Bodies (serum or
plasma) 8

Acetylcholine Receptor Antibody (AChR)
(serum) 9

Acid-Base Balance/Imbalance (arterial
blood) 11

Acid Phosphatase (ACP) (serum) 11

Activated Partial Thromboplastin Time
(APTT) 12

Adenovirus Antibody (serum) 12

Adrenocorticotropic Hormone (ACTH)
(plasma) 13

AIDS Virus 15

Alanine Aminotransferase (ALT)
(serum) 15

Albumin (serum) 17

Alcohol (Ethyl or Ethanol) (serum or
plasma) 18

Aldolase (ALD) (serum) 20

Aldosterone (serum) 21

Aldosterone (urine) 22

Alkaline Phosphatase (ALP) with Isoenzyme
(serum) 23

Allergen-Specific (IgE) (serum) 25

Allergy Testing 26

Alpha-1-Antitrypsin (a;AT) (serum) 26

Alpha Fetoprotein (AFP) (serum and amniotic
fluid) 28

Alzheimer Disease Markers 29

Aminoglycosides (serum) 30

Amino Acid (urine) 31

Ammonia (plasma) 32

Amylase with [soenzymes (serum) 34

Amylase (urine) 36

Amyloid Beta Protein Precursor (CSF) 37

Angiotensin-Converting Enzyme (ACE)
(serum) 39

Anion Gap 40

Anthrax 41

Antibiotic Susceptibility (sensitivity) 41

Anticardiolipin Antibodies (ACA)
(serum) 43

Anticentromere Antibody 44

Anticonvulsants (blood, serum, plasma) 45

Antidepressants (tricyclics) (serum) 47

Antidiuretic Hormone (ADH) (plasma) 49

Antiglomerular Basement Membrane Anti-
body (ANTI-GBM, AGBM) (serum) 50

Antimitochondrial Antibody (AMA)
(serum) 51

Antimyocardial Antibody (serum) 52

Antineutrophil Cytoplasmic Antibody
(ANCA) (serum) 53




2 LABORATORY TESTS

Antinuclear Antibodies (ANA)
(serum) 54

Antiparietal Cell Antibody (APCA)
(blood) 55

Antiphospholipid Antibodies (APA) 56

Antiscleroderma Antibody (Scl-70)
(serum) 57

Antismooth Muscle Antibody (ASMA,
ASTHMA) (serum) 58

Antisperm Antibody Test (semen, blood/
serum) 59

Antistreptolysin O (ASO) (serum) 60

Antithrombin IIT (plasma) 62

Apolipoproteins (Apo) (plasma) 63

Arsenic (AS) (hair, toenails, serum, blood,
urine) 66

Arterial Blood Gases (ABGs) (arterial
blood) 67

Ascorbic Acid (vitamin C) (plasma and
serum) 72

Ascorbic Acid Tolerance (plasma and
urine) 73

Aspartate Aminotransferase (AST)
(serum) 74

Aspirin 76

Atrial Natriuretic Factor (ANF) 76

Atrial Natriuretic Peptide (ANP)
(plasma) 76

Barbiturate (blood) 78

Beta, Microglobulin (B, M, BMG) (blood,
serum, urine) 79

Bilirubin (indirect) (serum) 81

Bilirubin (total and direct) (serum) 82

Bilirubin and Bile (urine) 84

Bioterrorism Infectious Products Tests 85

Bladder Cancer/Tumor Markers (urine) 87

Bleeding Time (blood) 89

Blood Gases 90

Blood Smear 90

Blood Urea Nitrogen (BUN) (serum) 91

Blood Urea Nitrogen/Creatinine Ratio
(serum) 93

Blood Volume 94

Brain Natriuretic Peptide (BNP)
(plasma) 96

Breast Cancer Genetic Testing (BRCA-1,
BRCA-2) (blood) 97

Breast Cancer Tumor Prognostic
Markers 98

Bromide (serum) 100

Calcitonin (hct) (serum) 102

Calcium (Ca) and Ionized Calcium
(serum) 103

Calcium (Ca) (urine) 106

Calcium Channel Blockers (serum) 107

Cancer Tumor Markers (CA 15-3, CA 19-9,
CA 27.29, CA 50, CA 125, CA 549)
(serum) 109

Candida Antibody Test 111

Cannabinoid (Marijuana) (urine) 113

Carbon Dioxide Combining Power (serum or
plasma) 114

Carbon Monoxide, Carboxyhemoglobin
(blood) 115

Carcinoembryonic Antigen (CEA)
(serum, plasma) 116

Cardiolipin Antibodies (IgG, IgM)
(serum) 117

Cardiovascular Disease (CVD) Genetic Test
(serum, blood) 117

Carotene (serum) 118

Catecholamines (plasma) 120

Catecholamines (urine) 121

Cerebrospinal Fluid (CSF) 123

Ceruloplasmin (Cp) (serum) 126

Chlamydia (serum and tissue smear or
culture) 127

Chlordiazepoxide (serum) 129

Chloride (Cl) (serum) 130

Chloride (sweat) 132

Cholesterol (serum) 134

Cholinesterase (blood [RBCs] or
plasma) 135

Chromosomal Analysis (blood) 136

Clostridium Difficile Toxin Assay
(stool) 138

Clot Retraction (blood) 139

Coagulation Factors (plasma) 140

Cold Agglutinins (serum) 140

Complement: Total (serum) 141

Complement C3 (serum) 142



Complement C4 (serum) 144

Coombs Direct (blood [RBCs]) 145

Coombs Indirect (serum) 146

Complete Blood Count (CBC) (blood) 147

Copper (Cu) (serum and urine) 149

Cortisol (plasma) 150

C-Peptide (serum) 152

C-Reactive Protein (CRP) (serum) and N
High Sensitivity CRP (hs CRP) 153

Creatine Phosphokinase (CPK) (serum), CPK
Isoenzymes (serum) 155

Creatinine (serum) 157

Creatinine Clearance (urine) 158

Crossmatching (blood) 160

Cryoglobulins (serum) 161

Cultures (blood, sputum, stool, throat, wound,
urine) 162

Cyanide (serum, blood) 165

Cytokines 166

Cytomegalovirus (CMV) Antibody
(serum) 167

D-Dimer Test (blood) 168

Dexamethasone Suppression Test
(DST) 169

Diabetes Mellitus Autoantibodies
(serum) 171

Diazepam (serum) 172

Differential White Blood Cell (WBC)
Count 174

Digoxin (serum) 174

Dilantin 176

D-Xylose Absorption Test (blood and
urine) 176

Encephalitis Virus Antibody (serum) 178

Enterovirus Group (serum) 180

Erythrocyte Osmotic Fragility 181

Erythrocyte Sedimentation Rate (ESR)
(blood) 181

Estetrol (E4) (plasma and amniotic
fluid) 182

Estradiol (E,) (serum) 183

Estriol (E3) (serum and urine) 184

Estrogen (serum) 186

Estrogens (total) (urine—24 hours) 187

Estrone (E;) (serum and urine) 188

Euglobulin Lysis Time (plasma) 190

LABORATORY TESTS 3

Factor Assay (plasma) 191

Fasting Blood Sugar (FBS) 194

Febrile Agglutinins (serum) 194

Fecal Fat (stool) 196

Ferritin (serum) 198

Fetal Hemoglobin (Hb F) (blood) 199

Fibrin Degradation Fragments (FDF) 200

Fibrin Degradation Products (FDP)
(serum) 200

Fibrinogen (plasma) 201

Finger Stick Blood Sugar (FSBS) 202

Fluorescent Treponemal Antibody Absorption
(FTA-ABS) (serum) 202

Folic Acid (Folate) (serum) 204

Follicle-Stimulating Hormone (FSH) (serum
and urine) 205

Fungal Antibody Tests (serum, cerebrospinal
fluid [CF]) 206

Fungal Organisms: Fungal Disease, Mycotic
Infections (smear, serum, culture—sputum,
bronchial, lesion) 208

Galactose-1-Phosphate Uridyl Transferase
(GPT or GPUT) (blood) 210

Gamma-Glutamyl Transferase (GGT)
(serum) 212

Gastrin (serum or plasma) 213

Glucagon (plasma) 214

Glucose—Fasting Blood Sugar (FBS)
(blood) 215

Glucose—Postprandial (feasting blood sugar)
(blood) 218

Glucose Self-Monitoring (Self-Testing)
Devices 219

Glucose Tolerance Test (Oral) (OGTT)
(serum) and IV (IV-GTT) 221

Glucose-6-Phosphate Dehydrogenase (G6PD
or G-6-PD) (blood) 224

Glycosylated Hemoglobin 225

Growth Hormone (GH), Human Growth
Hormone (HGH) (serum) 225

Haloperidol (Haldol) (serum) 226

Haptoglobin (Hp) (serum) 227

Heinz Bodies (blood) 229

Helicobacter pylori (serum, culture, breath
analysis) 230

Hematocrit (hct) (blood) 231
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Hemoglobin (Hb or Hgb) (blood) 233

Hemoglobin Ajc (Hgb Ajc or Hb A;c)
(blood) 235

Hemoglobin Electrophoresis (blood) 237

Hepeatitis (profile) 239

Hepatitis A Virus (HAV) Antibody (HAV ab,
anti-HAV) (serum) 241

Hepatitis B Surface Antigen (HBsAg)
(serum) 242

Heroin (urine) 244

Herpes Simplex Virus (HSV) Antibody Test
(serum) 245

Heterophile Antibody
(serum, Monospot) 246

Hexosaminidase (total, A, and A and B)
(serum, amniotic fluid) 248

HIV OraQuick test 249

Homocysteine (serum) 250

Human Chorionic Gonadotropin (HCG)
(serum and urine) 251

Human Immunodeficiency Virus Type-1
(HIV-1) or HIV (serum) 253

Human Leukocyte Antigen (HLA)
(serum) 256

Human Papilloma Virus (HPV)
(specimen) 257

Human Placental Lactogen (hPL)
(serum) 259

Hydroxybutyric Dehydrogenase (HBD)
(serum) 260

17-Hydroxycorticosteroids (17-OHCS)
(urine) 261

5-Hydroxyindoleacetic Acid (5-HIAA)
(urine) 263

Hydroxyproline (urine) 265

Immunoglobulins (Ig) (serum) 266

Infertility Screen (group of tests) 268

Influenza A and B Titer (blood) 269

Insulin (serum), Insulin Antibody 271

International Normalized Ratio (INR)
(plasma) 272

Inulin Clearance 273

Iron (Fe), Total Iron-Binding Capacity
(TIBC), Transferrin, Transferrin Saturation
(serum) 275

Ketone Bodies, Acetone (urine) 277

17-Ketosteroids (17-KS) (urine) 278

Lactic Acid (blood) 280

Lactic (Lactate) Dehydrogenase (LD or
LDH), LDH Isoenzymes (serum) 282

Lactose and Lactose Tolerance Test
(serum) 283

Latex Allergy Testing (serum) 285

LDH Isoenzymes 286

Lead (blood) 286

LE Cell Test; Lupus Erythematosus Cell Test
(blood) 287

Lecithin/Sphingomyelin (L/S) Ratio (amniotic
fluid) 288

Legionnaires Antibody (serum) 290

Leucine Aminopeptidase (LAP)
(serum) 291

Leukoagglutinin Test (blood, serum) 292

Lidocaine Hydrochloride (blood, serum,
plasma) 293

Lipase (serum) 294

Lipoproteins, Lipoprotein Electrophoresis,
Lipids (serum) 295

Lithium (serum) 297

Lupus Erythematosus Cell 298

Luteinizing Hormone (LH) (serum and
urine) 298

Lyme Disease (antibody) 300

Lymphocytes (T and B) (blood) 301

Macular Degeneration Risk Analysis
(serum) 302

Magnesium (Mg) (serum) 303

Malaria (blood) 305

Melanin (urine) 306

Methemoglobin (blood) 307

Microalbumin (MA) (urine) 309

Mumps Antibody (serum) 310

Myoglobin (serum) 311

Myoglobin (urine) 313

5'-Nucleotidase (5'N or 5'NT)
(serum) 314

N-Telopeptide Cross-Links (NTx)
(serum and urine) 315

Occult Blood (feces) 316

Opiates (urine and blood) 318

Osmolality (serum) 320

Osmolality (urine) 321



Osmotic Fragility of Erythrocytes
(blood) 323
Osteocalcin (serum) 325
Ova and Parasites (O and P) (feces) 326
Parathyroid Hormone (PTH) (serum) 328
Partial Thromboplastin Time (PTT), Acti-
vated Partial Thromboplastin Time (APTT)
(plasma) 330
Parvovirus B 19 Antibody (serum) 331
Pepsinogen I (PG-I) (serum) 332
Phenothiazines (serum) 333
Phenylketonuria (PKU) (urine), Guthrie Test
for PKU (blood) 335
Phenytoin Sodium (serum) 337
Phosphorus (P)—Inorganic (serum) 338
Placental Growth Factor (PGF)
(serum) 340
Plasminogen (plasma) 341
Platelet Aggregation and Adhesions
(blood) 342
Platelet Antibody Test (blood) 344
Platelet Count (blood—thrombocytes) 345
Porphobilinogen (urine) 346
Porphyrins—Coproporphyrins, Uroporphyrins
(urine) 348
Potassium (K) (serum) 349
Potassium (K) (urine) 352
Prealbumin (PA, PAB) Antibody Assay
(serum) 354
Pregnancy-Associated Plasma Protein-A
(PAPP-A) (serum) 355
Pregnanediol (urine) 356
Pregnanetriol (urine) 358
Procainamide Hydrochloride (serum) 359
Progesterone (serum) 360
Prolactin (PRL) (serum) 362
Propranolol Hydrochloride (blood, serum, or
plasma) 363
Prostate-Specific Antigen (PSA)
(serum) 365
Prostatic Acid Phosphatase (PAP) 367
Protein (total) (serum) 367
Protein (urine) 368
Protein Electrophoresis (serum) 370
Prothrombin Time (PT) (plasma) 372
Pyridinium (PYD) (urine) 375

LABORATORY TESTS

Rabies Antibody Test (serum) 376

Rapid Plasma Reagin (RPR) (serum) 377

Red Blood Cell Indices (MCV, MCH,
MCHC, RDW) (blood) 378

Renin (plasma) 381

Reticulocyte Count (blood) 382

Rheumatoid Factor (RF), Rheumatoid
Arthritis (RA) Factor, RA Latex Fixation
(serum) 384

Rh Typing (blood) 385

Rotavirus Antigen (feces and blood) 386

Rubella Antibody Detection (serum) 388

Rubeola Antibody Detection
(serum) 389

Salicylate (serum) 391

SARS (Severe Acute Respiratory
Syndrome) 392

Schilling Test 393

Sedimentation Rate 393

Semen Examination 393

Serotonin (plasma) 395

Serum Glutamic Oxaloacetic Transaminase
(SGOT) 396

Serum Glutamic Pyruvic Transaminase
(SGPT) 396

Severe Combined Immunodeficiency (SCID)
(blood) 396

Sexual Assault/Attack 398

Sickle-Cell (Screening) Test (blood) 399

Sodium (Na) (serum) 400

Sodium (Na) (urine) 403

Testosterone (serum or plasma) 404

Theophylline (serum) 405

Thyroid Antibodies 407

Thyroid Globulin Antibodies
(serum) 407

Thyroid Peroxidase (TPO)
Antibody 409

Thyroid-Stimulating Hormone (TSH)
(serum) 410

Thyroxine (T4) (serum) 411

TORCH Screen Test 412

Toxoplasmosis Antibody Test
(serum) 413

Transferrin (serum) 415

Transthyretin (TTR) 416

5
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Tricyclic Antidepressants (TCA or TAD)
(serum) 416
Triglycerides (serum) 418
Triiodothyronine (T3) (serum) 419
Triiodothyronine Resin Uptake (T3 RU)
(serum) 420
Troponins (serum, blood) 422
Trypsin (stool) 423
Type and Crossmatch 424
Uric Acid (serum) 424
Uric Acid (urine—24 hours) 427
Urinalysis (routine) 428
Urobilinogen (urine) 434
Vancomycin (serum) 436
Vanillylmandelic Acid (VMA)
(urine) 437
VDRL (Venereal Disease Research
Laboratory) (serum) 439

Viral Culture (blood, biopsy, cerebrospinal
fluid, pharynx, rectum, sputum, stool,
urine) 441

Vitamin A (serum) 442

Vitamin By (serum and urine) 444

Vitamin Bg (plasma) 445

Vitamin By, (serum) 447

Vitamin C 448

Vitamin D5 (serum and plasma) 448

Vitamin E (serum) 449

West Nile Virus Antibodies (serum and
CSF) 450

White Blood Cells (WBC) Total
(blood) 451

White Blood Cell Differential (blood) 453

Zika Virus 455

Zinc (plasma) 456

Zinc Protoporphyrin (ZPP) (blood) 458



PART ONE ACETAMINOPHEN (SERUM) 7

Acetaminophen (serum)

Tylenol, Tempra, Datril, Liquiprin, Paracetamol, Panadol, Aceta

Reference Values

Adult: Therapeutic: 5-20 mcg/mL, 31-124 umol/L (ST units). Toxic: Greater than 50 mcg/mL,
305 umol/L (ST units), greater than 200 mcg/mL possible hepatotoxicity.

Child: Therapeutic: Same as adult. Toxic: Similar to adult.

Description

Acetaminophen has a similar antipyretic and non-narcotic analgesic effect to that of aspirin.
Unlike salicylates (e.g., aspirin), acetaminophen does not inhibit platelet aggregation, does not
produce gastric distress and bleeding, and has only a weak anti-inflammatory response.

Overdose of acetaminophen can be dangerous, since it can lead to hepatotoxicity. It is
metabolized in the liver to active metabolites and is absorbed rapidly from the gastrointestinal
(GI) tract. Peak time occurs ¥2—-2 hours after oral ingestion. When there is an accumulation of
acetaminophen in the body from massive dose(s) or chronic use, one of its metabolites tends to
cause hepatotoxicity. Actually, a single dose of 10 g or 20-30 tablets (500/325 mg each) could
cause liver damage. The half-life of acetaminophen is about 3 hours. If the half-life is greater than
4 hours, hepatic injury is likely to occur. After ingestion of a large amount of acetaminophen,
either accidentally (e.g., ingested by children) or in a suicide attempt, serum concentrations are
plotted on a semilogarithmic scale. If the serum value is 200 mcg/mL (1,240 pmol/L) in 4 hours,
or 50 mcg/mL (310 umol/L) in 12 hours after ingestion, hepatotoxicity could occur 3—-6 days
later. A suggested oral dose of acetaminophen is 2-3 g (2,000-3,000 mg) per day.

The antidote to acetaminophen toxicity is N-acetylcysteine (Mucomyst). It must be adminis-
tered soon after acetaminophen ingestion. Liver function tests (i.e., AST [SGOT], ALT [SGPTY]),
bilirubin, prothrombin time (PT), and electrolytes should be closely monitored.

Purposes

= To determine if the therapeutic acetaminophen dose is within therapeutic range.
= To check for acetaminophen toxicity.

Clinical Problems
Decreased Level: High-carbohydrate meal.
Increased Level: Acetaminophen overdose, liver disease. Drug Influence: Phenobarbital.

Procedure

= There is no food or fluid restriction.
= Collect 3-5 mL of venous blood in a red-top tube.
= Record the dose and the time the drug was taken on the laboratory requisition slip.

Factors Affecting Laboratory Results

= None known.
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NURSING IMPLICATIONS WITH RATIONALE

= Explain to the client that the purpose of the test is to monitor the therapeutic level or the
toxic level of acetaminophen (give trade name).

= Suggest to the health care provider that liver function tests be ordered periodically for
clients on long-term acetaminophen therapy. Liver damage could result when the drug is
taken for weeks and/or months.

= Keep the acetaminophen bottle tightly closed and away from light.

Increased Level

= Recognize that liver disease and acetaminophen overdose could result in hepatotoxicity.

= Observe for signs and symptoms of acetaminophen toxicity (e.g., anorexia, nausea, vom-
iting, lethargy, generalized weakness, epigastric or abdominal pain).

= Observe for signs and symptoms of liver damage (e.g., vomiting, jaundice, right upper
quadrant tenderness, abnormal liver function tests).

Client Teaching

= Inform the client about the need to take the prescribed dosage. An overdose or chronic
use of acetaminophen could cause liver damage. Usually the drug should not be taken for
more than 10 days at a time unless prescribed by the health care provider.

= Inform the client who consumes large amounts of alcohol of the need to consult his or her
health care provider before taking acetaminophen products. This person could be prone
to liver damage, and ingestion of acetaminophen would compound the liver problem.

= Instruct the client to keep acetaminophen products out of the reach of children. If a child
ingests large amounts of the drug, the poison center should be called immediately, syrup
of ipecac given if indicated by the center, and the child taken to the emergency room.
Acetylcysteine (Mucomyst) has been used as an antidote for adults within 16 hours after
drug overdose.

Acetone, ketone bodies (serum or plasma)

Reference Values

Adult: Acetone: Semiquantitative: Negative (less than 1 mg/dL); quantitative: 0.3-2 mg/dL,
51.6-344 umol/L (ST units). Ketones: 0.5-4 mg/dL.

Child: Newborn to 1 Week: Slightly higher than adult. Over T Week: Same as adult.

Description

Ketone bodies are composed of three compounds—acetone, acetoacetic (diacetic) acid, and beta-
hydroxybutyric acid—which are products of fat metabolism and fatty acids. Ketone bodies result
from uncontrolled diabetes mellitus and starvation, causing increased fat catabolism instead of
carbohydrate metabolism. In diabetic ketoacidosis, the serum acetone is greater than 50 mg/dL.
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Ketones are small and excretable in the urine. However, the elevation is first apparent in the
plasma or serum, then in the urine. Serum acetone (as ketones) is useful in monitoring acidosis
caused by uncontrolled diabetes or starvation, since the serum level will decrease toward normal
before the urine test (Acetest) does.

Purposes

= To detect the presence of ketone bodies.
= To identify the occurrence of diabetic ketoacidosis.

Clinical Problems

Increased Level: Diabetic ketoacidosis, starvation/malnutrition, vomiting and diarrhea, heat
stroke, exercise.

Procedure

= There is no food or fluid restriction.
= Collect 3—5 mL of venous blood in a red-top tube.

Factors Affecting Laboratory Results

= Contamination can cause false-positive results.

NURSING IMPLICATIONS WITH RATIONALE

Increased Level

= Relate increased serum acetone levels to diabetic acidosis and starvation. Many of the
diet programs call for high-protein and low-carbohydrate intake. Daily carbohydrate
intake of less than 100 g can result in ketosis (excess ketone bodies) caused by the substi-
tution of fat metabolism for energy.

= Obtain a history from the client concerning his or her diet. If the client is on a reducing
diet, the increased serum level (ketosis) could be caused by a low-carbohydrate diet.

= Assess for signs and symptoms of diabetic ketoacidosis, such as rapid, vigorous breath-
ing; restlessness; confusion; sweet-smelling breath; and a serum acetone level greater
than 50 mg/dL.

= Check the urine for ketone bodies. An Acetest is usually performed and is positive.

Acetylcholine receptor antibody (AChR) (serum)

Acetylcholine Receptor Binding Antibody Test, Anti-Acetylcholine Receptor
Antibody

Reference Values
Less than 0.02 to less than 0.03 nmol/L or negative.






