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Suspected Infectious Agent

Obtain Appropriate Specimen

Bacteriology specimen
for rapid diagnosis or
routine culture methods
for common and
fastidious pathogens
Rapid diagnosis: Latex
agglutination for Cryptococcus;
direct DNA/RNA probes;
Gram’s stain for sputum
or vaginal swab

DNA/RNA amplification
for Chlamydia, GC, TB;
direct stain for infectious
agents such as
Legionella, Pneumocystis

Stool: Gram’s stain for
fecal leukocytes;
selective agar for common
pathogens; specialized
media for other pathogens

Urine, wound, tissue, or
sputum: Specify site and
collection method;
prepare sample for
culture; use enrichment
and selective agar

Blood: Specify site and
time of collection; use
Isolator cultures for
fungus, Mycobactrium

Evaluate MacConkey’s,
HE, BAP, Tergitol agars for
pathogens; serogroup
Salmonella, Shigella;
examine specialized
media for other pathogens

Evaluate MacConkey’s,
BAP, and chocolate agar
for pathogens; use liquid
medium for fastidious
pathogens; use Gram’s
stain or other rapid tests

Examine both aerobic and
anaerobic liquid medium;
subculture to chocolate
agar or 7H10 for TB; use
other enrichment media
for HACEK

PART 8

C. difficile:
Cell culture
assay or EIA
for toxins A
and B

Isolation;
identification of
pathogens; perform
susceptibility tests;
report MRSA,
VREF, ESBL

Anaerobes: Group
with Gram’s stain,
spore test, and
GLC; use
fermentation profile
for identification

Mycology specimen: Use
fluorochrome stain for fungal
elements in tissue, hair, and
skin scrapings; culture and
identify yeast isolates from
blood and CSF

Virology specimen: Use
cell culture or serologic
methods; samples include
buffy coat, serum, blood,
bronchial wash, stool,
urine

Sample preparation:
Culture to Sabouraud’s
and other media; stain
with lactophenol cotton
blue or other stain;
examine wet mount

Examine cell cultures
for CPE; use serology
to detect antibody in
acute and convalescent
sera; use rapid DFA
where possible

Assess microscopic
morphology; test for
substrate assimilation;
examine sporulation
medium; use other tests
as appropriate (serology)

Use immunofluorescence
for viral agents in
cultures; use other
identification methods,
such as direct DNA/RNA
probes

Perform fungal
susceptibility tests for
yeasts and molds
when necessary to
detect resistance

Viral load testing:
Use for CMV, HIV,
HepC; use DNA/RNA
amplification for
genotyping

Isolation from
subculture; identification
of pathogens; perform
susceptibility tests;
report MRSA, VREF,
ESBL
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Figure 150e-1 Common specimen-processing algorithms used in clinical microbiology laboratories. BAP, blood agar plate; CMV, cytomegalovirus; CPE, cytopathic effects; CSF, cerebrospinal fluid; DFA, direct fluorescent antibody; EIA, enzyme immunoassay; ESBL, extended-
spectrum β-lactamase; GBS, group B Streptococcus; GC, Neisseria gonorrhoeae; GLC, gas-liquid chromatography; HACEK, Haemophilus aphrophilus/parainfluenzae/paraphrophilus, Aggregatibacter actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and Kingella kingae; HE,
Hektoen enteric medium; HepC, hepatitis C virus; HIV, human immunodeficiency virus; MRSA, methicillin-resistant Staphylococcus aureus; TB,
Mycobacterium tuberculosis; VREF, vancomycin-resistant Enterococcus faecium.

NUCLEIC ACID TESTS
Techniques for the detection and quantitation of specific DNA and
RNA base sequences in clinical specimens have become powerful tools for the diagnosis of bacterial, viral, parasitic, and fungal
infections. Nucleic acid tests are used for four purposes. First, they
are used to detect, and sometimes to quantify, specific pathogens
in clinical specimens. Second, such tests are used for identification
of organisms (usually bacteria) that are difficult to identify by conventional methods. Third, nucleic acid tests are used to determine
whether two or more isolates of the same pathogen are closely related
(i.e., whether they belong to the same “clone” or “strain”). Fourth,
these tests are used to predict the sensitivity of organisms to chemotherapeutic agents. Current technology encompasses a wide array of
methods for amplification and signal detection, some of which have
been approved by the U.S. Food and Drug Administration (FDA) for
clinical diagnosis.
Use of nucleic acid tests generally involves lysis of intact cells or
viruses and denaturation of the DNA or RNA to render it singlestranded. Probe(s) or primer(s) complementary to the pathogen-specific target sequence are hybridized to the target sequence in a solution
or on a solid support, depending on the system employed. In situ
hybridization of a probe to a target also is possible and allows the use
of probes with agents present in tissue specimens. Once the probe(s) or
primer(s) have been hybridized to the target (biologic signal), a variety
of strategies may be employed to detect, amplify, and/or quantify the
target–probe complex (Fig. 150e-2).

PROBES FOR DIRECT DETECTION OF PATHOGENS IN CLINICAL SPECIMENS
Nucleic acid probes are used for direct detection of pathogens in
clinical specimens without amplification of the target strand of DNA
or RNA. Such tests detect a relatively short sequence of bases specific for a particular pathogen on single-stranded DNA or RNA by
hybridization of a complementary sequence of bases (probe) coupled
to a reporter system that serves as the signal for detection. Nucleic
acid probes are available commercially for direct detection of various
bacterial and parasitic pathogens, including Chlamydia trachomatis,
N. gonorrhoeae, and group A Streptococcus. A combined assay to
detect and differentiate agents of vaginitis/vaginosis (Gardnerella
vaginalis, Trichomonas vaginalis, and Candida species) also has been
approved. An assortment of probes is available for confirming the
identity of cultured pathogens, including some dimorphic molds,
Mycobacterium species, and other bacteria (e.g., Campylobacter species, Streptococcus species, and Staphylococcus aureus). Probes for
the direct detection of bacterial pathogens often are aimed at highly
conserved 16S ribosomal RNA sequences, of which there are many
more copies than there are of any single genomic DNA sequence in a
bacterial cell. The sensitivity and specificity of probe assays for direct
detection are comparable to those of more traditional assays, including EIA and culture.
In an alternative probe assay called hybrid capture, an RNA probe
anneals to a DNA target, and the resulting DNA/RNA hybrid is captured on a solid support by antibody specific for DNA/RNA hybrids
(concentration/amplification) and detected by chemiluminescentlabeled antibody specific for DNA/RNA hybrids. Hybrid capture

