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Abstract

NUCLEIC ACID AMPLIFICATION AND DETECTION METHODS developed in the past decade
are useful for the diagnosis and management of a variety of infectious diseases. The
most widely used of these methods is the polymerase chain reaction (PCR). PCR
assays can detect rapidly and accurately the presence of fastidious and slow-
growing microorganisms, such as Chlamydia, mycoplasmas, mycobacteria, her-
pesviruses and enteroviruses, directly from clinical specimens. Commercial PCR
assays for the diagnosis of tuberculosis and genital C. trachomatis infection are
now routinely used in many diagnostic laboratories. Assays have also been devel-
oped that can detect antimicrobial resistance and are used to identify the cause of
infection by organisms that cannot be cultivated. The value of viral load measure-
ment by nucleic acid amplification in the management of patients with HIV infec-
tion or hepatitis C has also been well established. However, evaluations of this
technology for rapid microbial diagnosis have generally been limited by small sam-
ples, and the cost of these assays may be as high as Can$125 per test. As nucleic
acid amplification methods continue to evolve, their role in the diagnosis and man-
agement of patients with infectious diseases and their impact on clinical outcomes
will become better defined.

Cases
A 58-year-old woman is being assessed for a 4-week history of low-grade
fever and cough. A chest radiograph indicates the presence of disease in the
left upper lobe airspace. Microscopic examination of a sputum specimen re-
veals a moderate number of acid-fast bacilli. Does this represent tuberculosis
or the presence of nontuberculous mycobacteria?

A 19-year-old student is admitted to hospital with meningitis. Before her ad-
mission she had received 3 courses of oral cefaclor therapy. In consequence her
blood and cerebrospinal fluid cultures are negative. She is responding to em-
piric antimicrobial therapy. Should her family or her roommates receive chemo-
prophylaxis for possible exposure to Neisseria meningitidis?

A 60-year-old man is admitted to hospital with the onset of encephalitis.
Should he receive high-dose intravenous acyclovir therapy for presumed in-
fection with herpes simplex virus?

Each of these clinical scenarios presents the medical practitioner with a prob-
lem that involves establishing a diagnosis of infection in a setting where rou-
tine laboratory investigations are likely to be nondiagnostic or will not pro-

vide results in a timely manner. In the past decade molecular techniques have been
developed that allow the amplification and detection of minute amounts of nucleic
acid sequences from tissues or body fluids. These nucleic acid amplification meth-
ods can create millions of identical copies of a DNA or RNA “target” sequence in a
matter of hours. The ability to determine whether specific DNA or RNA se-
quences are present in clinical samples using molecular technology has dramatically
changed our approach to the laboratory diagnosis of many diseases. For example,
these methods have been useful in the diagnosis of genetic disorders such as sickle
cell anemia, β-thalassemia and cystic fibrosis.1 Recently the development of nucleic
acid amplification technology has also had a significant impact on the diagnosis and
management of many infectious diseases, including those represented by the 3 hy-
pothetical cases described here.2
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Several strategies for the amplification of nucleic acids
have been described, including amplification of the nucleic
acid target (e.g., polymerase chain reaction [PCR], strand-
displacement amplification, self-sustaining sequence repli-
cation), amplification of a nucleic acid probe (e.g., ligase
chain reaction, Qβ replicase) and signal amplification (e.g.,
branched-probe DNA assay). PCR is now the most widely
used amplification method.

As these molecular methods are further refined and be-
come more widely available in the next few years, physi-
cians will need to understand their clinical applications and
be aware of their potential advantages, limitations and clin-
ical utility. In this paper we describe the principles behind
PCR-based diagnosis and its applications for the diagnosis
of infectious diseases. We review PCR tests that are cur-
rently available commercially and discuss assays that are
under development. However, it is beyond the scope of this
article to describe other nucleic acid amplification methods
or to include a complete list of all PCR assays that have
been developed; other recent reviews offer additional
details.2-4

Polymerase chain reaction

PCR can amplify minute amounts of target DNA within
a few hours.1–3 Applications in microbiology and infectious
diseases have included the diagnosis of infection due to
slow-growing or fastidious microorganisms, detection of
infectious agents that cannot be cultured and rapid identifi-
cation of antimicrobial resistance.

The essential materials, reagents and equipment re-
quired for nucleic acid amplification and detection by PCR
are summarized in Table 1. Nucleic acid amplification is

performed in a thermocycler, which is an instrument that
can hold the assay’s reagents and allows the reactions to oc-
cur at the various temperatures required. In the initial step
of the procedure, nucleic acid (e.g., DNA) is extracted from
the microorganism or clinical specimen of interest. Heat
(90°C–95°C) is used to separate the extracted double-
stranded DNA into single strands (denaturation). Cooling
to 55°C then allows primers specifically designed to flank
the target nucleic acid sequence to adhere to the target
DNA (annealing). Following this, the enzyme Taq poly-
merase and nucleotides are added to create new DNA frag-
ments complementary to the target DNA (extension). This
completes one cycle of PCR. This process of denaturation,
annealing and extension is repeated numerous times in the
thermocycler. At the end of each cycle each newly synthe-
sized DNA sequence acts as a new target for the next cycle,
so that after 30 cycles millions of copies of the original tar-
get DNA are created (Fig. 1). The result is the accumula-
tion of a specific PCR product with sequences located be-
tween the 2 flanking primers.

Detection of the amplified products can be done by vi-
sualization with agarose gel electrophoresis, by an enzyme
immunoassay format using probe-based colorimetric detec-
tion or by fluorescence emission technology. In multiplex
PCR the assay is modified to include several primer pairs
specific to different DNA targets to allow amplification and
detection of several pathogens at the same time.

Reverse transcription PCR is a modification of this
method used when the initial template is RNA rather than
DNA. In this case the enzyme reverse transcriptase first
converts the RNA target into a complementary DNA copy
(cDNA). This cDNA can then be amplified by standard
PCR methods as described earlier. Reverse transcription
PCR can be used to amplify the much higher numbers of
copies of messenger or ribosomal RNA than the number of
DNA copies present in bacteria or fungi, and it may detect
specific expression of certain genes during the course of in-
fection. The detection of cDNA using reverse transcription
PCR of messenger RNA encoded by a pathogen could be
evidence of active infection,5 in contrast to the detection of
DNA from nonviable organisms using standard PCR.

Diagnosis of infectious diseases

Examples of infectious agents that have been detected by
nucleic acid amplification assays are summarized in Table
2. Assays that are currently available commercially for use
in diagnostic laboratories include tests for the detection of
Chlamydia trachomatis,9–12 C. pneumoniae,8 Mycobacterium tu-
berculosis,14,15 Mycoplasma pneumoniae,17 Neisseria gonorrhoeae,19

herpes simplex virus30 and cytomegalovirus.24 In addition
there are PCR assays available for monitoring the viral load
of HIV,31–33 hepatitis C virus29 and hepatitis B virus.28 Un-
fortunately only a few of these commercially available as-
says have been extensively evaluated to determine their sen-
sitivity, specificity or clinical utility. Two tests that have
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Table 1: Reagents and equipment required for the polymerase chain
reaction (PCR)

PCR target or "template" The segment of nucleic acid (DNA or
RNA) that is to be amplified

Nucleotides Building blocks from which nucleic acids
are constructed: adenine, guanine,
cytosine, thymine and uracil

Primer A short sequence of nucleotides
complementary to, and binding
(annealing) to, known sequences of the
target nucleic acid; essential for "priming"
the amplification reaction

Taq DNA polymerase A heat-stable enzyme that makes a new
complementary copy of the target nucleic
acid by adding nucleotides to the
annealed primer

Reverse transcriptase An enzyme that converts RNA into a
complementary DNA sequence (used in
reverse transcription PCR)

Thermocycler The equipment in which PCR reactions
occur; it is able to change rapidly to the
different temperatures required for
repeated PCR cycles
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Fig. 1: Schematic representation of the polymerase chain reaction (PCR).



undergone such evaluations, and are currently among the
most widely used PCR assays in diagnostic microbiology
laboratories, are nucleic acid amplification assays for the
detection of C. trachomatis and M. tuberculosis from clinical
specimens.

One of the earliest commercial tests to become available
was a PCR assay for the diagnosis of C. trachomatis genital
tract infection. C. trachomatis is a fastidious microorganism,
requiring specialized tissue culture facilities for laboratory
isolation. Direct antigen detection of the organism by en-
zyme immunoassay or direct immunofluorescence is tech-

nically easier than culture but may lack sensitivity and
specificity.12,39 PCR assays have been found to be signifi-
cantly more accurate, with sensitivities of 90%–100% and
specificities greater than 97% for the detection of C. tra-
chomatis from cervical or urethral specimens.9-11 The posi-
tive predictive values reported in these studies ranged from
89% to 100%. A major advantage of these tests is the abil-
ity to detect Chlamydia in urine specimens. PCR testing of
freshly voided urine was found to be the most sensitive
(91%) and specific (100%) method for detecting asymp-
tomatic C. trachomatis infection in men.12 In addition, these
assays have been automated, allowing for the processing of
large numbers of specimens. They may be used for diagno-
sis or STD screening. A coamplification PCR assay for the
direct detection of both N. gonorrhoeae and C. trachomatis
from patients with STD has also been developed.19 The
sensitivity and specificity of PCR detection of N. gonor-
rhoeae from cervical and urethral specimens were found to
be greater than 90% and 96% respectively.19

Direct amplification tests have also had a great impact
on the rapid diagnosis of tuberculosis. Conventional cul-
ture methods for the isolation of mycobacteria generally
take several weeks. Commercial amplification assays have
been developed to provide accurate same-day results di-
rectly from clinical specimens.14,15,40 These methods have
been found to have sensitivities of about 90%–98%, as
compared with culture of specimens that are smear-positive
for acid-fast bacilli.14,15 However, the performance of these
amplification assays has been suboptimal for specimens
without acid-fast bacilli seen on direct microscopic exami-
nation, with reported sensitivities as low as 46%.15,41,42 The
specificity of PCR-based assays for M. tuberculosis is excel-
lent (> 98%).14,15,42 Although these assays cannot replace my-
cobacterial cultures, their ability to determine rapidly the
presence of M. tuberculosis directly from respiratory tract
specimens has enabled more rapid institution of effective
therapy and implementation of important infection control
and public health interventions.

Nucleic acid amplification assays for the detection of
viruses, such as herpes simplex virus, cytomegalovirus, en-
teroviruses and HIV, have proved to be useful for screening
and for diagnosis and management. The Canadian Blood
Services has recently adopted nucleic acid amplification
methods to screen donated blood for hepatitis C and HIV
because of the enhanced sensitivities of these assays. PCR
detection of herpes simplex virus in cerebrospinal fluid has
become the method of choice for the diagnosis of herpes
encephalitis, with sensitivity and specificity of 95% and 94%
respectively,30 obviating the need for a brain biopsy.2,30,43 En-
teroviruses are among the most common causes of aseptic
meningitis. PCR for the diagnosis of enteroviral meningitis
using cerebrospinal fluid samples has been found to be sig-
nificantly more sensitive than conventional viral isolation
(14% of specimens positive v. 10% positive respectively).26,27

Moreover, the PCR assay can be completed within 1 day,
whereas cultures for enteroviruses typically require up to 5
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Table 2: Selected clinical applications of DNA amplification technol-
ogy in infectious diseases and microbiology

Pathogens

Assay
commercially

available? References

Bacteria
Bordetella pertussis No   Müller et al6

Borrelia burgdorferi Yes   Brettschneider et al7

Chlamydia pneumoniae Yes   Dalhoff et al8

Chlamydia trachomatis Yes   Vincelette et al9

  Pasternack et al10

  Puolakkainen et al11

  Toye et al12

Escherichia coli O157:H7 No   Louie et al13

Mycobacterium tuberculosis Yes   Piersimoni et al14

  D’Amato et al15

Mycobacterium avium
complex

Yes   MacGregor et al16

Mycoplasma spp. Yes   De Barbeyrac et al17

  Luki et al18

Neisseria gonorrhoeae Yes   Crotchfelt et al19

Streptococcus pneumoniae No   Matsumura et al20

  Chierian et al21

  Kearns et al22

Streptococcus pyogenes No   Louie et al23

Viruses
Cytomegalovirus Yes   Long et al24

  Pellegrin et al25

Enterovirus Yes   Van Vliet et al26

  Hadziyannis et al27

Hepatitis B virus Yes   Pawlotsky et al28

Hepatitis C virus Yes   Albadalejo et al29

Herpes simplex virus Yes   Lakeman et al30

HIV Yes   Nolte et al31

  Pachl et al32

  Segondy et al33

Fungi and parasites
Cryptococcus neoformans No   Vilgalys et al34

Plasmodium falciparum No   Zhong et al35

Pneumocystis carinii No   Helweg-Larsen et al36

Toxoplasma gondii Yes   Burg et al37

Trichomonas vaginalis No   Madico et al38



days for isolation of the virus. A PCR assay for cyto-
megalovirus is available for detection of the virus in plasma
or cerebrospinal fluid specimens and has been useful in
monitoring HIV and bone marrow transplant patients with
cytomegalovirus infection. The performance of this test has
been comparable to that of antigen assays, with reported
sensitivities and specificities of 95%–98% and 98%–100%
respectively.24,25 In contrast, the sensitivity of culture detec-
tion of cytomegalovirus was only 42%.24

In addition to these diagnostic applications, nucleic acid
amplification procedures have also been modified to allow
for the quantitative measurement of viral load in order to
monitor response to therapy for patients with HIV, cy-
tomegalovirus or hepatitis C virus infection.25,29,31–33,44,45 For
example, measuring HIV viral load in serum has had a ma-
jor impact on the management of HIV-infected people. Vi-
ral load measurement is of prognostic importance, predict-
ing progression of the disease, and is used to assist in
making treatment decisions.44,45

A number of PCR assays that are not available commer-
cially have potentially useful applications for the diagnosis
of a variety of infectious diseases (Table 2).6,13,20–23,34–36,38 Many
of these tests are likely to become available in the near fu-
ture. Multiplex PCR-based assays have been developed and
have the advantage of detecting multiple pathogens in a
single PCR reaction. These have been used to detect com-
mon bacterial and viral causes of respiratory tract infec-
tions,8,46–49 bacteremia50,51 and meningitis.20–22,52,53

PCR technology has also been used to identify infection

owing to organisms that cannot be cultured. In order to ac-
complish this, investigators took advantage of the observa-
tion that portions of bacterial 16S ribosomal RNA se-
quences are highly conserved, whereas other regions are
less well conserved and are species-specific. PCR amplifica-
tion of 16S rRNA sequences of bacteria that cannot be cul-
tured from tissues of patients with diseases such as Whip-
ple’s disease and bacillary angiomatosis allowed the
discovery and identification of the etiologic agents.54,55 Fur-
thermore, using nucleic acid amplification methods, dis-
eases previously thought to be noninfectious have been
linked to infectious agents.56

Detection of antimicrobial resistance

As many of the genetic mechanisms of antimicrobial re-
sistance have become better understood, nucleic acid am-
plification methods have proved to be useful for the confir-
mation of antimicrobial resistance in laboratory isolates and
for the direct detection of such resistance in clinical speci-
mens.57 Conventional culture and susceptibility test proce-
dures for most pathogenic bacteria generally take 48–72
hours. The performance of these tests may be erratic be-
cause factors such as inoculum size or variability in culture
conditions may affect phenotypic expression of resistance.
Amplification of genetic determinants may therefore be
used to confirm antimicrobial resistance based on the or-
ganism’s genotype rather than relying on the variability of
phenotypic expression of the resistance (Table 3). More-
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Table 3: PCR-based nucleic acid amplification for detection of antimicrobial resistance

Organism Antimicrobial resistance
Gene targets for nucleic acid

amplification (references)

Methicillin-resistant
Staphylococcus aureus and
coagulase-negative
staphylococci

Methicillin and all other
β-lactam antibiotics

mecA (Vannuffel et al;58

Murakami et al59)

Vancomycin-resistant
Enterococcus spp.

Vancomycin vanA, vanB, vanC1, vanC2,
vanC3 (Satake et al;60 Dutka-
Malen et al;61 Patel et al62)

Streptococcus pneumoniae Penicillin pbp1A (du Plessis et al63)

Enterobacteriaceae-producing
extended-spectrum β-lactamase

Extended-spectrum penicillins
and cephalosporins

SHV and TEM β-lactamase
gene sequences (Arlet et al64)

Mycobacterium tuberculosis Isoniazid

Rifampin

katG, inhA, ahpC
(Nachamkin et al65)
rpoB (Nachamkin et al;65

Telenti et al66)

Herpes simplex virus Acyclovir Thymidine kinase gene
sequences (Sasadeusz et al67)

Cytomegalovirus Ganciclovir Viral phosphotransferase gene
(UL97), DNA polymerase gene
(UL54) (Smith et al68)

HIV Reverse transcriptase
inhibitors
Protease inhibitors

Reverse transcriptase gene
(Stuyver et al69)
Protease gene
(Vasudevachari et al70)



over, these tests can be done within hours, providing clini-
cally relevant information days before conventional suscep-
tibility test results become available. Molecular assays to
detect antimicrobial resistance directly from clinical sam-
ples have also been described.58,60

PCR-based methods for the detection of antimicrobial
resistance have been applied to bacteria including methi-
cillin-resistant Staphylococcus aureus,58,59 vancomycin-resistant
enterococci60–62 and multidrug-resistant M. tuberculosis.65,66

Detection of resistance to antiviral agents by molecular
methods has also been described for acyclovir-resistant her-
pesviruses67 and HIV resistant to reverse transcriptase in-
hibitors69 and to protease inhibitors.70 Currently none of
these assays are available commercially, but they have been
used in a number of reference and research laboratories.

The identification of methicillin resistance in S. aureus
represents an ideal application of nucleic acid amplification
methods. Methicillin-resistant S. aureus is an important
hospital-acquired pathogen capable of causing life-
threatening infections and nosocomial outbreaks. The inci-
dence of infections from this pathogen in Canadian hospi-
tals has increased dramatically in the past few years. Thus,
the rapid and accurate identification of the pathogen is crit-
ical for patient management and for infection control pro-
grams in hospitals. However, the reliable detection of me-
thicillin-resistant S. aureus using culture and susceptibility
tests may be problematic because expression of resistance is
usually heterogeneous and is influenced by culture condi-
tions, especially in strains with low-level resistance.71 All
strains of methicillin-resistant S. aureus produce a unique
penicillin-binding protein (PBP2′) that is encoded by a
chromosomal gene, mecA. The mecA gene is not present in
susceptible strains. PCR has been used successfully to am-
plify and detect mecA gene sequences from clinical isolates
within a few hours.59,72,73 These methods have also been used
to detect methicillin-resistant S. aureus directly from clini-
cal specimens such as blood cultures74 and endotracheal
aspirates.58

Vancomycin-resistant enterococci have also emerged as
important nosocomial pathogens in North American hos-
pitals. Identification using culture and susceptibility tests is
even more problematic than that of methicillin-resistant S.
aureus, primarily because of difficulties in detecting low lev-
els of resistance75 and because accurate identification using
conventional laboratory procedures may take as long as 4–6
days. Vancomycin resistance in enterococci is mediated by
one of several genes: vanA, vanB, vanB2, vanC1, vanC2,
vanC3 or vanD. PCR assays have been developed to recog-
nize the vanA, vanB and vanC genotypes and have demon-
strated value in characterizing enterococci in the laboratory
when conventional laboratory test results have been incon-
clusive.62,76 Another potential use of the assay is to assist in
epidemiologic studies in the setting of an outbreak.77

Finally, the ability to detect rapidly and accurately van-
comycin-resistant enterococci directly from rectal swab
specimens has also been reported.60

Incorporation of DNA amplification
technology into the diagnostic microbiology
laboratory

Newer DNA amplification methods have the potential
to significantly influence the diagnosis and management of
a variety of infectious diseases. Conventional laboratory di-
agnostic methods require a minimum of 24 hours, and in
many cases significantly longer. Moreover, cultures may
yield no bacterial growth if there has been a delay in trans-
porting the specimen to the laboratory, if the number of vi-
able infecting organisms is low, or if the patient was taking
antibiotics by the time the culture specimen was obtained.
Certain pathogenic organisms, such as Mycoplasma species,
Chlamydia species, rickettsia and viruses, are not easily de-
tected by routine culture methods and require specialized
procedures. Rapid nonculture diagnostic tests relying on
antigen detection by immunofluorescence or enzyme im-
munoassay, or using DNA probes, may have variable diag-
nostic sensitivities or specificities as compared with culture.
Molecular methods with amplification and detection of tar-
get nucleic acids have generally been found to have supe-
rior sensitivity and specificity and have the potential to pro-
vide results within hours of collecting the specimen. As
described here, currently available commercial tests using
PCR for the diagnosis of infections include those able to
detect C. trachomatis, M. tuberculosis, HIV, herpes simplex
virus, cytomegalovirus, enterovirus, hepatitis C virus and
other infectious agents. Many of these assays are now rou-
tinely being used in clinical microbiology laboratories. Di-
agnostic test kits for many other infectious agents are under
development. Pilot studies have indicated the feasibility of
designing broad-range multiplex PCR assays with the capa-
bility of detecting a panel of microorganisms from clinical
specimens.48,51,78,79 PCR-based methods have also been found
to identify accurately antimicrobial resistance in clinical
isolates and directly from patient specimens.57,58,60,74

Despite the obvious advantages to these newer proce-
dures, there may be potential limitations to DNA amplifi-
cation technology in the diagnostic microbiology labora-
tory (Table 4). The accuracy and reproducibility of PCR
assays depend on the technical expertise and experience of
the operator. Specificity of the test may be affected by con-
tamination of the specimen during laboratory processing, if
nonspecific primers are selected for the assay or if PCR
conditions are not optimal, allowing nonspecific products
to amplify. The most common sources of contamination
are from other samples or from previous amplification pro-
cedures. Contamination or amplification product carry-
over of even minute amounts of nucleic acid may result in
the generation of billions of DNA copies that may lead to a
false-positive test result. For this reason laboratories should
have separate rooms for different steps of the PCR proce-
dure and must follow stringent quality control measures to
prevent contamination or carry-over. False-negative test
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results may occur because of the presence of substances in
the specimen that inhibit nucleic acid extraction or amplifi-
cation. Certain specimen types (e.g., blood) are more likely
to contain such inhibitors. The assays may also lack sensi-
tivity if there is a low inoculum of the microorganism pre-
sent in the clinical specimen. This may be exacerbated if an
inadequate sample or very small specimen volume (i.e., 
< 20 µL) is available for testing.

Interpretation of nucleic acid amplification test results is
not always clear-cut. For example, assays may detect the
residual DNA of a pathogenic microorganism even after
successful treatment,80 and it is not clear whether this rep-
resents the presence of a small number of viable organisms
or amplified DNA from nonviable organisms. Therefore,
PCR tests should not be used to monitor the effectiveness
of a course of therapy,39 and physicians must be aware of
the laboratory testing procedures. In addition, the meaning
of a positive PCR test result has not been validated for all
infections. For example, it is uncertain whether a positive
PCR test result for cytomegalovirus from a patient’s serum
represents active disease or latent infection. Similarly, de-
tection of pneumococcal DNA in blood samples has been
reported in asymptomatic children colonized with S. pneu-
moniae81 and therefore may not always indicate an invasive
infection. These observations suggest that there is a need
for interpretive guidelines based on a correlation of nucleic
acid amplification test results with clinical outcome.

Finally, it must be acknowledged that performance of a
PCR assay is generally more expensive than conventional
diagnostic laboratory methods. The requirement of sepa-
rate rooms for pre-PCR and post-PCR steps in order to re-
duce the risk of cross-contamination means that molecular
laboratories use a disproportionate amount of laboratory
space. There are capital costs associated with the initial
equipment purchase (about Can$15 000), reagent costs for
each clinical and control sample processed (Can$8–$40)
and labour expenses. Therefore, the cost of these assays has
been reported to be as high as Can$125 per test.2

Molecular technology involving nucleic acid amplifica-

tion and detection is a promising tool for the rapid and ac-
curate diagnosis of a variety of infectious diseases, and for
the confirmation or detection, or both, of antimicrobial re-
sistance (Table 4). Some of these tests are now widely used
for the diagnosis of tuberculosis and C. trachomatis infec-
tion, and other assays have become important in the man-
agement of HIV infection and hepatitis C. A large number
of PCR assays are still under development with the poten-
tial to provide accurate and rapid results when conventional
methods are either not available, insensitive or too slow.
To date, evaluations of this technology have generally been
limited by small samples and have not considered how
these assays should fit into routine laboratory procedures,
particularly in smaller, nonreference laboratories. As this
technology continues to evolve, it will be important to as-
sess the cost-effectiveness of these procedures and their real
impact on patient management and outcomes.
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Table 4: Potential advantages and limitations of PCR in the diagnosis
of infectious diseases

Advantages Limitations

High sensitivity

High specificity

Good reproducibility

Ability to detect the presence
of infecting microorganisms
that may not be identified by
conventional methods

Rapidity, able to provide
same-day results

Potential for false-positive test
results (e.g., by amplification of
"contaminating" DNA)

Potential for false-negative test
results (e.g., because of presence
of PCR inhibitors interfering with
nucleic acid amplification)

Interpretation of positive PCR test
results not yet validated for all
infectious diseases (e.g., latent v.
active infection)

Technically complex procedures

Expensive equipment and reagents
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