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NCCLS...

Serving the World's Medical Science Community Through Voluntary Consensus

NCCLS is an international, interdisciplinary, nonprofit,
standards-developing and educational organization that
promotes the development and use of voluntary consensus
standards and guidelines within the healthcare community. It
is recognized worldwide for the application of its unique
consensus process in the development of standards and
guidelines for patient testing and related healthcare issues.
NCCLS is based on the principle that consensus is an effective
and cost-effective way to improve patient testing and
healthcare services.

In addition to developing and promoting the use of voluntary
consensus standards and guidelines, NCCLS provides an open
and unbiased forum to address critical issues affecting the
quality of patient testing and health care.

PUBLICATIONS

An NCCLS document is published as a standard, guideline, or
committee report.

Standard A document developed through the consensus
process that clearly identifies specific, essential requirements
for materials, methods, or practices for use in an unmodified
form. A standard may, in addition, contain discretionary
elements, which are clearly identified.

Guideline A document developed through the consensus
process describing criteria for a general operating practice,
procedure, or material for voluntary use. A guideline may be
used as written or modified by the user to fit specific needs.

Report A document that has not been subjected to consensus
review and is released by the Board of Directors.

CONSENSUS PROCESS

The NCCLS voluntary consensus process is a protocol
establishing formal criteria for:

® The authorization of a project
® The development and open review of documents

® The revision of documents in response to comments by
users

® The acceptance of a document as a consensus standard or
guideline.

Most NCCLS documents are subject to two levels of
consensus—"proposed" and "approved." Depending on the
need for field evaluation or data collection, documents may
also be made available for review at an intermediate (i.e.,
"tentative") consensus level.

Proposed An NCCLS consensus document undergoes the first
stage of review by the healthcare community as a proposed
standard or guideline. The document should receive a wide and
thorough technical review, including an overall review of its
scope, approach, and utility, and a line-by-line review of its
technical and editorial content.

Tentative A tentative standard or guideline is made available
for review and comment only when a recommended method
has a well-defined need for a field evaluation or when a
recommended protocol requires that specific data be collected.
It should be reviewed to ensure its utility.

Approved An approved standard or guideline has achieved
consensus within the healthcare community. It should be
reviewed to assess the utility of the final document, to ensure
attainment of consensus (i.e., that comments on earlier
versions have been satisfactorily addressed), and to identify the
need for additional consensus documents.

NCCLS standards and guidelines represent a consensus opinion
on good practices and reflect the substantial agreement by
materially affected, competent, and interested parties obtained
by following NCCLS’s established consensus procedures.
Provisions in NCCLS standards and guidelines may be more or
less stringent than applicable regulations. Consequently,
conformance to this voluntary consensus document does not
relieve the user of responsibility for compliance with applicable
regulations.

COMMENTS

The comments of users are essential to the consensus process.
Anyone may submit a comment, and all comments are
addressed, according to the consensus process, by the NCCLS
committee that wrote the document. All comments, including
those that result in a change to the document when published
at the next consensus level and those that do not result in a
change, are responded to by the committee in an appendix to
the document. Readers are strongly encouraged to comment in
any form and at any time on any NCCLS document. Address
comments to the NCCLS Executive Offices, 940 West Valley
Road, Suite 1400, Wayne, PA 19087, USA.

VOLUNTEER PARTICIPATION

Healthcare professionals in all specialities are urged to
volunteer for participation in NCCLS projects. Please contact
the NCCLS Executive Offices for additional information on
committee participation.
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Abstract

T/DM6-A, Blood Alcohol Testing in the Clinical Laboratory; Approved Guideline, is designed to aid the
clinical laboratory in producing timely and accurate blood alcohol results. Its key objective is to address, as
comprehensively as possible, recommendations to assure the integrity of the laboratory report on blood
alcohol. The document conforms to the objective by addressing specimen collection, methods of analysis,
quality assurance, and reporting and significance of results as separate sections. Statutory provisions are
included as additional resource information.

The subcommittee recognizes the possible medicolegal impact of blood alcohol testing. The section
devoted to the chain-of-custody strives to define the laboratory's responsibility regarding the specimen by
outlining specific procedures for the handling and storage of the specimen and subsequent documentation.

[NCCLS. Blood Alcohol Testing in the Clinical Laboratory; Approved Guideline. NCCLS Document T/DM6-A
(ISBN 1-56238-333-7). NCCLS, 940 West Valley Road, Suite 1400, Wayne, PA 19087-1898 USA,
1997.]

THE NCCLS consensus process, which is the mechanism for moving a document through two or
more levels of review by the healthcare community, is an ongoing process. Users should expect
revised editions of any given document. Because rapid changes in technology may affect the
procedures, methods, and protocols in a standard or guideline, users should replace outdated
editions with the current editions of NCCLS documents. Current editions are listed in the NCCLS
Catalog, which is distributed to member organizations, and to nonmembers on request. If your
organization is not a member and would like to become one, and to request a copy of the NCCLS
Catalog, contact the NCCLS Executive Offices. Telephone: 610.688.0100; Fax: 610.688.0700;
E-Mail: exoffice@nccls.org.
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Foreword

This guideline, Blood Alcohol Testing in the Clinical Laboratory; Approved Guideline, was developed in
response to the frequently expressed need for a readily available information source which addresses the
increasingly more frequent involvement of the hospital or independent clinical laboratory in collecting and
analyzing blood (and other biological specimens) for ethyl alcohol. The presence of alcohol is frequently
associated with trauma, and with a great variety of acute illnesses and chronic diseases. Further, alcohol
presence often adversely affects both morbidity and mortality. Therefore, appropriate trauma care and
diagnosis and treatment of many medical syndromes and diseases in adults require information about the
patient's alcohol status. Demand for blood alcohol testing of patients can, therefore, be expected to
continue to increase.

Years of experience have borne out the expectation that the absence, or presence and concentration of
alcohol in blood will often have later medicolegal or forensic implications and significance, in addition to its
immediate clinical relevance. Some simple and practical measures taken at the outset can greatly reduce
the impact of such subsequent legal developments on the clinical laboratory and its personnel. This
guideline addresses that issue and the resultant responsibilities of clinical laboratories which are not limited
to, but include the collection of blood specimens, quality assurance, records, and reports.

The Subcommittee on Blood Alcohol Testing has endeavored to produce a brief but adequate set of criteria

to assist clinical laboratories in meeting the demand for timely and reliable blood alcohol testing for clinical
purposes, while minimizing the impact of later medicolegal developments on the laboratory.

Universal Precautions

Because it is often impossible to know which might be infectious, all patient blood specimens are to be
treated with "universal precautions." Guidelines for specimen handling are available from the U.S. Centers
for Disease Control and Prevention. NCCLS document M29, Protection of Laboratory Workers from

Infectious Disease Transmitted by Blood, Body Fluids, and Tissue, deals specifically with all aspects of this
issue.

Key Words

Alcohol, blood alcohol, analysis, blood alcohol concentration, chain-of-custody, intoxication.
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Blood Alcohol Testing in the Clinical Laboratory; Approved Guideline

1 Scope and Requirements
1.1 Scope of the Problem

The cost of alcohol abuse in our society is extra-
ordinarily high in terms of the loss of human life,
its detrimental contribution to the causes of
illness and injury, productivity losses in the
workplace, and the stress these in turn put on our
medical resources and our judicial system. In a
series of special workshops on alcoholism and
alcohol abuse, the American Society of Clinical
Pathologists Task Force on Drug Abuse and
Toxicology' recognized the magnitude of the
problem of alcohol in our society. The title of
these seminars was "Alcohol - The Second Great
Imitator” because of the medical challenges in the
diagnosis of this problem.

1.2 Medical Requirements

Alcohol abuse should be considered one of the
most important contributory causes of injury and
disease today. The diagnosis of alcohol-use
disorders, such as alcohol dependence and
alcohol abuse, is a clinical procedure and subject
to the problem of inexactness.? Diagnosis of the
disease may be based not only on the features of
alcoholism, with all its signs and symptoms, but
on an accurate determination of blood alcohol
concentration at the time of examination of a
patient.

The use of alcohol acutely affects the central
nervous system. Many of the signs and
symptoms manifested by the patient are related
to the degree of intoxication, as reflected by the
concentration of alcohol in the patient's blood.
Since many patients with traumatic injuries who
are admitted to the emergency department are
noncomatose, patient history or initial interview
becomes most important. Patients showing
direct effects of alcohol—breath odor, released
inhibitions, alcoholic facies, toxic amblyopia,
possible tachycardia and cardiac arrhythmias,
nystagmus, and traumatic injuries of varying
degrees—warrant further studies. These studies
should include a complete physical examination,
clinical laboratory analyses, and determination of
the blood or serum alcohol concentration. Other
drugs of misuse or abuse should also be
considered in the testing procedures. The
information in Dubowski's table on the Stages of
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Acute Alcoholic Influence/Intoxication® (Appendix
A) and the Guide to Serum-Alcohol Test Results
(Appendix B) become important in the evaluation
of the patient, for they define possible
correlations of blood alcohol concentration with
its clinical signs and symptoms.

Because alcoholism can masquerade as many
other diseases, vital sighs become very important
during the physical examination, and the
possibility of closed head injury or neurological
disorder should be considered. Associated
disease diagnoses include neurological disorders;
alcohol-induced or nonalcohol-associated
cardiovascular disorders; arrhythmias,
tachycardias, electrocardiographic alterations;
liver disease; fatty liver, alcoholic hepatitis, portal
fibrosis, cirrhosis and possible liver carcinoma;
blood and blood clotting disorders: anemia,
prothrombin elevations and thrombocytopenia;
alcoholic pancreatitis; infections; alcoholic
myopathies; digestive tract disorders: ulcers,
gastritis, esophagitis, esophageal varices and
cancer; endocrine disorders; skeletal system
disorders: ischemic necrosis of the femoral heads
and fractures; skin disorders; and toxic
psychoses.

Indicated laboratory studies include analysis for
blood alcohol concentration and other relevant
clinical laboratory tests.

The evaluation of the comatose patient may be
more difficult due to the lack of patient history.
The physical examination and results of
laboratory studies often reveal the diagnosis.
These should be combined with radiological
studies, particularly of the skull and chest. A
proper evaluation of these studies will be valuable
for decisions regarding admission to the hospital,
proper treatment, and to minimize possible
medical and legal complications.

This document necessarily emphasizes certain
legal and other nonclinical aspects of blood
alcohol testing. It is, therefore, important to
recognize at all times that the clinical laboratory’s
first and primary responsibility is to the patient
and to the physician.
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1.3 Industrial-Medical Requirements

Alcohol is the most commonly used drug in the
United States. It accounts for industrial losses in
billions of dollars. For example, productivity
losses due to alcohol abuse were estimated at
$27 billion in 1985, or 39 percent of the total
economic cost of alcohol abuse for that year.*
Because of the recognition of the economic cost
due to alcoholism and alcohol-related injuries,
blood alcohol determinations may be required in
connection with the following:

° Employment-related (on-the-job) injury

o Workers compensation (federal, state,
local) proceedings

o Employee insurance programs

o Pre-employment screening and evalua-
tions

o Employee drug screening

o Alcoholism treatment programs.

1.4 Medicolegal Requirements

Most blood-alcohol analyses in hospitals and
other clinical settings are performed solely for
medical diagnostic, treatment-related, or other
clinical purposes. In such clinical laboratories
there is no requirement for chain-of-custody
procedures (see Section 3). In many jurisdictions
the results of alcohol analyses may ultimately
become evidence in civil or criminal legal
proceedings, regardless of their original purpose.
There is, however, no rational basis for the
mystery and trepidation with which alcohol
analyses are often regarded in clinical
laboratories.® Some simple practices can
minimize the extent of involvement of clinical
laboratory personnel in subsequent legal
proceedings, with respect to the collection and
analysis of blood for alcohol for clinical purposes.
A frequently updated, comprehensive, written
(and/or computerized) protocol which is adhered
to as necessary—minimizing the number of
people involved in collection, transport, analysis
for alcohol, and storage of a given blood
specimen; as well as a clear statement on all
records and reports that the specimen analyzed
was whole blood, serum, or plasma, etc., can
significantly reduce the involvement of clinical
laboratory personnel in subsequent legal
proceedings.

In some institutions, the analysis (or collection
only) of blood specimens for alcohol for
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exclusively legal purposes such as traffic law
enforcement or for potential adversarial
proceedings such as accident-related workplace
alcohol testing® is a regular occurrence. In those
circumstances, the laboratory can establish a
two-option system, in which the full legal
requirements such as chain-of-custody procedures
and specimen seals and secure specimen storage
are reserved for legal-category tests. The
investigation of a medico-legal case and the
interpretation of the results of analysis in the
legal context require good judgment and the
assurance that the specimen has been properly
collected and processed. If the following factors
are appropriately handled, the laboratorian will
have far fewer problems with testimony or legal
proceedings in a court of law.

1.4.1 Consent

This problem can be dealt with through statutory
provisions such as implied consent laws in each
jurisdiction, or through legal advice regarding
individual consent to obtaining a sample.

1.4.2 Collection Techniques

Knowledge of the statutes of the jurisdiction
concerned and implementing national or regional
regulations are necessary, for these authorities
may designate who may draw the sample, the
specimen container to be used, and how it is
preserved.

1.4.3 Identification Procedures

For both medical and subsequent legal purposes,
if any, a foundational requirement is to establish
from whom the blood specimen was collected, by
whom, at what date and time, etc. These data
provide for “traceability” of the specimen—an
aspect as important as specimen integrity
(unaltered state).

1.4.4 Chain-of-Custody

This is the documentation discussed in Section 3
that accompanies the specimen if chain-of-
custody procedures are used in a given instance.
It certifies that: the specimen was obtained from
the individual named as the source of the
specimen, the specified laboratory was
responsible for the analysis, all individuals who
had possession of the specimen prior to analysis
are listed, as well as the name of the technician
who performed the analysis.
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1.4.5 Security System

This must be utilized, when appropriate, to
maintain the chain of custody and to exclude the
possibility of tampering.

1.4.6 Method of Analysis

This must be a recognized method having the
requisite reliability, and it must be accompanied
by adequate quality assurance procedures. See
Section 4.

1.4.7 Interpretations

There are many requirements for interpretation of
blood alcohol concentrations and they are both
medical and legal in nature. Many of the
problems presented in this overview will be ad-
dressed in other parts of this document. Certain
aspects, however, such as extrapolation of
alcohol test results to other times, are beyond its
scope.

1.4.8 Checklist of Issues

A checklist of issues that routinely surface during
legal proceedings involving the analysis and
reported results of a blood alcohol specimen
appears as Table 1.

2 Specimen Collection

Recent revisions of motor vehicle codes in many
states, in order to combat the problem of driving
under the influence of alcohol (DUI) or while
intoxicated (DWI) have placed additional
responsibilities on hospitals and clinical
laboratories. These revisions have created a need
for guidance concerning the collection and
processing of specimens for blood alcohol
analysis. The discussion which follows is
intended to assist phlebotomists and laboratory
personnel involved with the collection and
processing of specimens for alcohol deter-
mination.
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2.1 Responsibility for Specimen Collection

Several important considerations are involved in
decisions made by medical personnel to collect
blood specimens from traffic accident victims for
alcohol analysis. From a medical treatment
viewpoint, it may be desirable, or necessary, to
know the patient's blood alcohol concentration
before administering anesthetics or medications.
Such test results may also be utilized in later
legal proceedings to determine whether the
person was intoxicated or under the influence of
alcohol.

2.2 Types of Specimens

Plasma and serum are physiologically and
pharmacologically more appropriate specimens
than whole blood. Intravascular alcohol trans-
port involves both the cellular and noncellular
components of blood, but alcohol distribution
occurs primarily between the circulating plasma
and other body tissues and fluids.

Motor Vehicle Codes or other laws may state that
breath, blood, or urine may be analyzed for
alcohol content. Of these fluids, blood, serum, or
plasma are usually analyzed in clinical
laboratories, since breath-alcohol testing equip-
ment is generally not available in the clinical
laboratory, and since urine alcohol concen-
trations are not well correlated with blood alcohol
concentrations.®”®

When the term "blood" is used in motor vehicle
statutes, whole blood is the universal meaning.
Most regional laws define the alcohol element of
drinking/driving offenses wholly or partly in terms
of blood-alcohol concentrations; and may specify
whole blood as the required specimen when
“blood” is analyzed. Hence, if blood rather than
breath is to be analyzed for alcohol, either
exclusively or primarily in connection with traffic
law enforcement, it is best to analyze whole
blood.
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Table 1

. Checklist of Issues Commonly Arising in Legal Proceedings Involving Blood-Alcohol Analysis

Results

Laboratory and Personnel

[ Identity, status, and qualifications of the person giving testimony

o Name, status, and location of laboratory

o Identity, status, and qualifications of the analyst(s) and phlebotomist

o Identity, status and qualifications of the laboratory director

o Licensure and accreditation of laboratory and personnel

Specimens

o Information and documentation on identity of the specimen donor; and on the nature, integrity, and security of
specimens

o Authority for ordering the test and for procurement of the specimens

[ Appropriateness and validity of specimen selection

[ Details of specimen collection, handling, storage

o Time, date, location of specimen collection; and bodily sampling site

[ Chain-of-custody of specimens, and evidence to establish absence of irregularities or tampering; seals, labels, etc.

[ Details of specimen containers, anticoagulants, preservatives, etc.

o Present location and condition of specimens or residues

Analysis

o Analysis protocols and standard operating procedures; literature references

o Details of the analysis actually performed; including apparatus, equipment, devices, and procedures involved

o Analytical “raw” data and final results and findings, and their derivation

o Details of instrument or system calibration

o Method characteristics, especially with respect to accuracy, precision, linearity, sensitivity, specificity, interferences

o Validity and reliability of the analysis scheme

Quality Assurance

Overall quality assurance/quality control schemes

Control specimens; nominal concentrations, actual results

Standards, and their origin and validation

Replicate analyses of the unknown specimens

Laboratory performance in external alcohol analysis proficiency testing programs and surveys

Interpretation of Results

Scientific validity of the test results

Pharmacological, toxicological, or clinical significance and meaning of the results

Relevance or significance of the results to the legal issues

Relevant patient history, clinical care and treatment details; effects on results of fluid(s) administration, medications,
shock, trauma or other details of patient status or medical conditions

Compliance with applicable statute law, case law decisions, and rules and administrative procedures

Documentation

Records, laboratory requisitions and requests, reports, manufacturers’ literature and other source documents
pertaining to any of the foregoing matters

Dubowski KM © 1994. Reproduced with permission. All rights reserved.
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Alcohol, at equilibrium, is generally distributed
throughout the body in proportion to the water
content of various fluids, tissues, and organs.

In particular, the alcohol concentration of whole
blood is not identical to that of plasma or of
serum. However, the alcohol concentration of
either serum or plasma is, in practice, the same.
Both theoretical calculations, based on water
content, and experimental data yield typical mean
ratios of 1.12/1 to 1.18/1 in normal subjects for
serum/whole blood alcohol concentrations, with
typical experimental ranges of 1.05/1 to
1.25/1.9%°

The specimen type analyzed should be identified.
Results of alcohol analysis on serum or plasma
specimens should not be converted to whole
blood concentrations. If courts require the
interpretation of serum alcohol concentrations or
the conversion of serum concentrations to whole
blood concentrations, experts can be retained to
perform these functions. It is a complex issue.

2.3 Specimen Collection, Handling, and
Preservation

The blood collection procedure for forensic
alcohol determinations must be conducted so that
no doubt exists as to the authenticity and validity
of the specimen. In this regard, several points
should be emphasized.

2.3.1 Time of Collection

The time of collection is critical information
which must be recorded and should appear on the
report of results.

2.3.2 Site of Venipuncture

The site of the venipuncture is usually the median
cubital or one of the other superficial veins of the
forearm. Veins in the lower extremities can also
be used if the forearms are not accessible
because of injuries or for other reasons. During
the early phases of alcohol absorption, peripheral
venous blood concentrations lag behind arterial
blood concentrations, particularly in the lower
extremities.

Blood should not be removed from veins into
which intravenous fluids or other medications are
being administered at the time. The dilution effect
can lower the alcohol concentration. Even when
the presence of such parenteral fluids would not
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be expected to significantly affect the alcohol
concentration of the blood, it is better to select a
venipuncture site remote from the location of
fluid administration in order to ensure a specimen
representative of the true alcohol concentration of
the specimen. If possible, it is best to collect the
specimen before any treatment is begun. lIdeally,
venipuncture should be performed in accordance
with applicable procedures described in the
NCCLS document H3, Procedures for the
Collection of Diagnostic Blood Specimens by
Venipuncture.'?

2.3.3 Disinfectant

The disinfectant used for cleansing the
venipuncture site should not contain alcohol or
other volatile organic substances. The most
frequently employed disinfectants for this purpose
are aqueous benzalkonium chloride or aqueous
povidone-iodine."® Studies by Dubowski and
Essary'® have revealed that blood specimens can
be significantly contaminated if alcohol containing
sponges are used to cover the venipuncture site
at the time when the needle is withdrawn from
the vein while attached to the vacuum tube.
Therefore, to avoid the possibility of
contamination and legal challenges to the
acceptability of the specimen collection
procedure, only nonalcoholic disinfectants should
be employed, and sterile dry sponges should be
used to cover the venipuncture site. Further, if
evacuated collection tubes are used, the tube
should be removed from the multisample
collection needle and holder before withdrawing
the needle from the puncture site.

2.3.4 Specimen Container

The specimen container is important and will vary
depending on whether serum, plasma, or whole
blood is to be analyzed. If serum is required, the
blood should be collected in a container without a
preservative or anticoagulant and allowed to clot.
The serum can be sent directly to the laboratory
without further processing if the specimen is to
be analyzed for alcohol content within four hours.
If the analysis will be delayed, the serum should
be transferred to another container and treated
with sufficient sodium fluoride to produce a
minimum concentration of 10 mg/mL
(0.24mmol/ml).

For whole blood or plasma specimens, the type
and amount of anticoagulant present is not

important if the specimen is analyzed within four

5
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hours of collection. It is only necessary that the
anticoagulant not interfere with the alcohol
determination and that a sufficient quantity is
present in the specimen to prevent clotting. If
the analysis is to be delayed, additional
safeguards must be instituted to prevent changes
in the alcohol content of the blood. For this
purpose, potassium oxalate monohydrate (5
mg/mL of blood; 2.7umol/mL) and sodium
fluoride (1.5 mg/mL of blood; 3.6umol/ml) are an
appropriate anticoagulant and preservative
combination for storage at 5 °C of initially sterile
blood specimens for up to 48 hours." Blood
alcohol specimens stored at -20 °C or below are
stable indefinitely.

Specimens that are to be transported or mailed in
an unrefrigerated condition, or stored for more
than 48 hours should be preserved with higher
concentrations of sodium fluoride (10 mg/mL of
blood; 0.24mmol/mL).2 However, it has been
documented that changes produced by contamin-
ating microorganisms can affect alcohol
concentrations in blood specimens even in the
presence of preservatives. Blume and Lakatua'®
reported that various organisms isolated from
contaminated blood specimens were capable of
producing ethanol when inoculated into bank
blood. Candida albicans was particularly active in
this regard, producing significant quantities of
alcohol even in the presence of sodium fluoride.
These investigators recommended that fluoride
(10 mg/mL; 0.24mmol/ml) be used as a
preservative and that care should be taken to
assure that microbial organisms are not
introduced into the specimens.

Winek and Paul'® reported that alcohol analyses
of blood obtained under sterile conditions from
living humans can be delayed as long as 14 days
without a significant change in alcohol content.
They state that this holds true whether the blood
sample is refrigerated or not, or whether a
preservative is added to the sample.
Nevertheless, the question can still arise as to
how the phlebotomist could know with certainty,
even if aseptic collection techniques were
employed, that no micro-organisms entered the
specimen and produced changes in the alcohol
concentration. For this reason, it is advisable to
employ preservatives and to refrigerate
specimens as additional safeguards against
changes in alcohol content.
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2.3.5 Size of Sample

The size of the sample should be sufficient to
permit retesting, if necessary.

2.4  Specimen Handling

To ensure complete dissolution of the fluoride in
the blood, the closed container of blood should be
gently inverted several times immediately
following specimen collection.

The laboratory request form for alcohol analysis
should be completed legibly and should contain
the following information:

Patient's full name

Identification number

Time and date of specimen collection
Site of venipuncture

Phlebotomist's name

Name and address of facility where
specimens were collected.

Collection kits designed to facilitate the sampling
process are available from commercial sources.
Potential purchasers should determine that the
kits meet their needs and comply with local laws
concerning blood alcohol analysis.

Additional special specimen handling consid-
erations are addressed in Appendix C.

2.5 Replicate Blood Specimens

When it is known at the outset that alcohol
analysis results will be required for legal purposes
as well as for immediate clinical patient care, it
may be practical and appropriate to collect
replicate blood specimens in parallel and with
consideration for the required kind of specimen,
e.g., unpreserved serum for immediate analysis
for clinical purposes, and a preserved
anticoagulated whole-blood specimen for separate
medicolegal analysis. Different documentation
and handling may be required in such instances.

3 Chain-of-Custody
Procedures'’ 8
3.1 Purpose

The established relationships between alcohol,
trauma, and litigation ensure that the results of
many medically-indicated blood-alcohol analyses
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