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%t is important to realize that this guide cannot account for individual variation among
patients. This guide is not intended to supplant physician judgment with respect to particular
patients or special clinical situations. The Infectious Diseases Society of America (IDSA) con-
siders adherence to the recommendations in this guide to be voluntary, with the ultimate deter-
mination regarding their application to be made by the physician in the light of each patient's
individual circumstances. While IDSA makes every effort to present accurate and reliable infor-
mation, the information provided in this guide is presented “as is” without any warranty of
accuracy, reliability, or otherwise, either express or implied. This guide should be applied in a
manner consistent with all applicable laws, rules, and regulations. Neither IDSA nor its officers,
directors, members, employees, or agents will be liable for any loss, damage, or claim with
respect to any liabilities, including direct, special, indirect, or consequential damages, incurred
in connection with this guide or reliance on the information presented.

This guide represents the proprietary and copyrighted property of IDSA. Copyright 2018
Infectious Diseases Society of America. All rights reserved. No part of this guide may be reproduced,

distributed, or transmitted in any form or by any means, including photocopying, recording, or other
electronic or mechanical methods, without the prior written permission of IDSA. Permission is
granted to physicians and healthcare providers solely to copy and use the guide in their profes-
sional practices and clinical decision-making. No license or permission is granted to any person or
entity, and prior written authorization by IDSA is required, to sell, distribute, or modify the guide,
or to make derivative works of or incorporate the guide into any product, including but not limited
to clinical decision support software or any other software product. Any person or entity desiring
to use this guide in any way must contact IDSA for approval in accordance with IDSA's terms and
conditions of third party use, in particular any use of the guide in any software product.

Correspondence: J. M. Miller, Microbiology Technical Services, LLC, PO Box 88212,
Dunwoody, GA 30338 (jmm8@comcast.net).

Clinical Infectious Diseases® 2018;67(6):813-6

© The Author(s) 2018. Published by Oxford University Press for the Infectious Diseases Society
of America. All rights reserved. For permissions, e-mail: journals.permissions@oup.com.
DOI: 10.1093/cid/ciy584

A Guide to Utilization of the Microbiology Laboratory for Diagnosis of Infectious Diseases « CID 2018:67 (15 September) « 813

Downl oaded from https://academ c. oup. com cid/article-abstract/67/6/813/5088024
by guest
on 31 August 2018


mailto:jmm8@comcast.net?subject=

The critical nature of the microbiology laboratory in infectious disease diagnosis calls for a close, positive working relationship between
the physician/advanced practice provider and the microbiologists who provide enormous value to the healthcare team. This document,
developed by experts in laboratory and adult and pediatric clinical medicine, provides information on which tests are valuable and in
which contexts, and on tests that add little or no value for diagnostic decisions. This document presents a system-based approach rather
than specimen-based approach, and includes bloodstream and cardiovascular system infections, central nervous system infections,
ocular infections, soft tissue infections of the head and neck, upper and lower respiratory infections, infections of the gastrointestinal
tract, intra-abdominal infections, bone and joint infections, urinary tract infections, genital infections, and other skin and soft tissue
infections; or into etiologic agent groups, including arthropod-borne infections, viral syndromes, and blood and tissue parasite infec-
tions. Each section contains introductory concepts, a summary of key points, and detailed tables that list suspected agents; the most
reliable tests to order; the samples (and volumes) to collect in order of preference; specimen transport devices, procedures, times, and
temperatures; and detailed notes on specific issues regarding the test methods, such as when tests are likely to require a specialized
laboratory or have prolonged turnaround times. In addition, the pediatric needs of specimen management are also emphasized. There
is intentional redundancy among the tables and sections, as many agents and assay choices overlap. The document is intended to serve
as a guidance for physicians in choosing tests that will aid them to quickly and accurately diagnose infectious diseases in their patients.
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EXECUTIVE SUMMARY

Introduction

Unlike other areas of the diagnostic laboratory, clinical microbi-
ology is a science of interpretive judgment that is becoming more
complex, not less. Even with the advent of laboratory automation
and the integration of genomics and proteomics in microbiology,
interpretation of results still depends on the quality of the speci-
mens received for analysis whether one is suspecting a prokaryote
or a eukaryote as the etiologic agent, both of which are featured
in this document. Microbes tend to be uniquely suited to adapt
to environments where antibiotics and host responses apply pres-
sures that encourage their survival. A laboratory instrument may
or may not detect those mutations, which can present a challenge
to clinical interpretation. Clearly, microbes grow, multiply, and die
very quickly. If any of those events occur during the preanalytical
specimen management processes, the results of analysis will be
compromised and interpretation could be misleading.

Physicians and other advanced practice providers need confi-
dence that the results provided by the microbiology laboratory
are accurate, significant, and clinically relevant. Anything less is
below the community standard of care for laboratories. To pro-
vide that level of quality, however, the laboratory requires that
all microbiology specimens be properly selected, collected, and
transported to optimize analysis and interpretation. Because
result interpretation in microbiology depends entirely on the
quality of the specimen submitted for analysis, specimen man-
agement cannot be left to chance, and those that collect spec-
imens for microbiologic analysis must be aware of what the
physician needs for patient care as well as what the laboratory
needs to provide accurate results, including ensuring that spec-
imens arrive at the laboratory for analysis as quickly as possible
after collection (Table 1).

At an elementary level, the physician needs answers to 3 very
basic questions from the laboratory: Is my patient’ illness caused
by a microbe? If so, what is it? What is the susceptibility profile of
the organism so therapy can be targeted? To meet those needs,
the laboratory requires a specimen that has been appropriately

selected, collected, and transported to the laboratory for analy-
sis. Caught in the middle, between the physician and laboratory
requirements, are the medical personnel who actually select and
collect the specimen and who may not know or understand what
the physician or the laboratory needs to do their work. Enhancing
the quality of the specimen is everyone’s job, so communication
between the physicians, nurses, and laboratory staff should be
encouraged and open with no punitive motive or consequences.
The diagnosis of infectious disease is best achieved by apply-
ing in-depth knowledge of both medical and laboratory science
along with principles of epidemiology and pharmacokinetics
of antibiotics and by integrating a strategic view of host-par-
asite interactions. Clearly, the best outcomes for patients are
the result of strong partnerships between the clinician and the
microbiology specialist. This document illustrates and promotes
this partnership and emphasizes the importance of appropriate
specimen management to clinical relevance of the results. One
of the most valuable laboratory partners in infectious disease
diagnosis is the certified microbiology specialist, particularly
a specialist certified as a Diplomate by the American Board of
Medical Microbiology, the American Board of Pathology, or the
American Board of Medical Laboratory Immunology or their
equivalent certified by other organizations. Clinicians should
recommend and medical institutions should provide this kind
of leadership for the microbiology laboratory or provide formal
access to this level of laboratory expertise through consultation.

Impact of Specimen Management

Microbiology specimen selection and collection are the respon-
sibility of the medical personnel, not usually the laboratory,
although the certified specialist may be called upon for con-
sultation or assistance. The impact of proper specimen man-
agement on patient care is enormous. It is the key to accurate
laboratory diagnosis and confirmation, it directly affects patient
care and patient outcomes, it influences therapeutic decisions,
it impacts hospital infection control, patient length of stay, hos-
pital and laboratory costs, it influences antibiotic stewardship,
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Table 1. Transport Issues (General Guide)®

Specimen Type

Specimen Required

Collection Device, Temperature,
and Ideal Transport Time

Aerobic bacterial culture

Aerobic and anaerobic bacterial culture

Fungus culture; AFB culture

Virus culture

Suspected agent of bioterrorism

Tissue, fluid, aspirate, biopsy, etc

Swab (second choice); flocked swabs are recommended
Tissue, fluid, aspirate, biopsy, etc

Swab (second choice); flocked swabs are effective
Tissue, fluid, aspirate, biopsy, etc

Swab (second choice) (for yeast and superficial
mycobacterial infections only)

Tissue, fluid, aspirate, biopsy, etc
Swab; flocked swabs are recommended

Refer to CDC website for specimen collection and shipping:

Sterile container, RT, immediately

Swab transport device, RT, 2 h

Sterile anaerobic container, RT, immediately
Anaerobic swab transport device, RT, 2 h
Sterile container, RT, 2 h

Swab transport device, RT, 2 h

Viral transport media, on ice, immediately
Virus swab transport device, RT, 2 h

https://emergency.cdc.gov/labissues/index.asp

Serology 5 mL serum
Antigen test

NAAT 5 mL plasma

Other specimen, ie, viral transport medium

As described in the laboratory specimen collection manual

Clot tube, RT, 2 h
Closed container, RT, 2 h
EDTA tube, RT, 2 h
Closed container, RT, 2 h

Abbreviations: AFB, acid-fast bacilli; CDC, Centers for Disease Control and Prevention; EDTA, ethylenediaminetetraacetic acid; NAAT, nucleic acid amplification test; RT, room temperature.
“Contact the microbiology laboratory regarding appropriate collection and transport devices and procedures as transport media such as Cary-Blair or parasite preservative transport for stool
specimens, boric acid for urines, and specialized containers for Mycobacterium tuberculosis are often critical for successful examination. The time from collection to transport listed will

optimize results; longer times may compromise results.

and it drives laboratory efficiency. Clinicians and other medical
personnel should consult the laboratory to ensure that selec-
tion, collection, transport, and storage of patient specimens
they collect are managed properly.

Tenets of Specimen Management

Throughout the text, there will be caveats that are relevant to spe-
cific specimens and diagnostic protocols for infectious disease
diagnosis. However, there are some strategic tenets of specimen
management and testing in microbiology that stand as commu-
nity standards of care and that set microbiology apart from other
laboratory departments such as chemistry or hematology.

Ten Points of Importance

1. Specimens of poor quality must be rejected. Microbiologists
act correctly and responsibly when they call physicians to
clarify and resolve problems with specimen submissions.

2. Physicians should not demand that the laboratory report
“everything that grows” This can provide irrelevant infor-
mation that could result in inaccurate diagnosis and inap-
propriate therapy.

3. “Background noise” of commensal microbiota must be
avoided where possible. Many body sites have normal, com-
mensal microbiota that can easily contaminate the inappro-
priately collected specimen and complicate interpretation.
Therefore, specimens from sites such as lower respiratory
tract (sputum), nasal sinuses, superficial wounds, fistulae,
and others require care in collection.

4. Thelaboratory requires a specimen, not a swab of a specimen.
Actual tissue, aspirates, and fluids are always specimens of
choice, especially from surgery. A swab is not the specimen of
choice for many specimens because swabs pick up extraneous

10.

microbes, hold extremely small volumes of the specimen
(0.05 mL), and make it difficult to get bacteria or fungi away
from the swab fibers and onto media, and the inoculum from
the swab is often not uniform across several different agar
plates. Swabs are expected from the nasopharynx and to di-
agnose most viral respiratory infections. Flocked swabs have
become a valuable tool for specimen collection and have been
shown to be more effective than Dacron, rayon, and cotton
swabs in many situations. The flocked nature of the swab
allows for more efficient release of contents for evaluation.

. The laboratory must follow its procedure manual or face

legal challenges. The procedures in the manuals should be
supported by the literature, especially evidence-based lit-
erature. To request the laboratory to provide testing apart
from the procedure manual places everyone at legal risk.

. A specimen should be collected prior to administration of

antibiotics. Once antibiotics have been started, the micro-
biota changes and etiologic agents are impacted, leading to
potentially misleading culture results.

. Susceptibility testing should be done only on clinically signif-

icant isolates, not on all microorganisms recovered in culture.

. Microbiology laboratory results that are reported should be

accurate, significant, and clinically relevant.

. The laboratory should set technical policy; this is not the

purview of the medical staff. Good communication and
mutual respect will lead to collaborative policies.

Specimens must be labeled accurately and completely so
that interpretation of results will be reliable. Labels such as
“eye” and “wound” are not helpful to the interpretation of
results without more specific site and clinical information

(eg, dog bite wound right forefinger).
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The microbiology laboratory policy manual should be available
at all times for all medical personnel to review or consult and it
would be particularly helpful to encourage the nursing staff to
review the specimen collection and management portion of the
manual. This can facilitate collaboration between the labora-
tory, with the microbiology expertise, and the specimen collec-
tion personnel, who may know very little about microbiology or
what the laboratory needs to establish or confirm a diagnosis.

It is important to welcome and actively engage the micro-
biology laboratory as an integral part of the healthcare team
and encourage the hospital or the laboratory facility to have
board-certified laboratory specialists on hand or available to
optimize infectious disease laboratory diagnosis.

How to Use this Document

This document is organized by body system, although many
organisms are capable of causing disease in >1 body system. There
may be a redundant mention of some organisms because of their
propensity to infect multiple sites. One of the unique features of
this document is its ability to assist clinicians who have specific
suspicions regarding possible etiologic agents causing a specific
type of disease. When the term “clinician” is used throughout
the document, it also includes other licensed, advanced practice
providers. Another unique feature is that in most chapters, there
are targeted recommendations and precautions regarding select-
ing and collecting specimens for analysis for a disease process. It
is very easy to access critical information about a specific body
site just by consulting the table of contents. Within each chapter,
there is a table describing the specimen needs regarding a variety
of etiologic agents that one may suspect as causing the illness. The
test methods in the tables are listed in priority order according to
the recommendations of the authors and reviewers.

When room temperature is specified for a certain time
period, such as 2 hours, it is expected that the sample should
be refrigerated after that time unless specified otherwise in that
section. Almost all specimens for virus detection should be
transported on wet ice and frozen at —-80°C if testing is delayed
>48 hours, although specimens in viral transport media may be
transported at room temperature when rapid (<2 hours) deliv-
ery to the laboratory is assured.
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