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In the last decade there have been major changes and improvements in STD testing technologies. While
these changes have created great opportunities for more rapid and accurate STD diagnosis, they may
also create confusion when laboratories attempt to incorporate new technologies into the existing
structure of their laboratory. With this in mind, the Centers for Disease Control and Prevention (CDC)
and the Association of Public Health Laboratories (APHL) convened an expert panel to evaluate available
information and produce recommendations for inclusion in the Guidelines for the Laboratory Diagnosis
of Chlamydia trachomatis and Neisseria gonorrhoeae in the United States. An in‐person meeting to
formulate these recommendations was held on January 13‐15, 2009 on the CDC Roybal campus. The
panel included public health laboratorians, STD researchers, STD clinicians, STD Program Directors and
other STD program staff. Representatives from the Food and Drug Administration (FDA) and Centers for
Medicare & Medicaid Services (CMS) were also in attendance. The target audience for these
recommendations includes laboratory directors, laboratory staff, microbiologists, clinicians,
epidemiologists, and disease control personnel.
For several months prior to the in‐person consultation, these workgroups developed key questions and
researched the current literature to ensure that any recommendations made were relevant and
evidence based. Published studies compiled in Tables of Evidence provided a framework for group
discussion addressing several key questions.
The major recommendations of the consultation are summarized in the box below. The remainder of
the following report summarizes the major discussions pertaining to chlamydia/gonorrhea diagnosis
that were held over the course of the three day meeting and does not represent the final
recommendations of the workgroup. The ensuing months will involve further expert discussion and
literature review before the final development and publication of an STD Testing Guidelines document.

Summary of Major Conclusions:
¾ Nucleic acid amplification tests are recommended for detection of reproductive tract
infections caused by C. trachomatis and N. gonorrhoeae infections in men and women
with and without symptoms.
¾ Optimal specimen types for nucleic acid amplification tests are first catch urine from
men and vaginal swabs from women.
¾ Nucleic acid amplification tests are recommended for the detection of rectal and
oropharyngeal infections caused by C. trachomatis and N. gonorrhoeae. However,
these specimen types have not been cleared by the FDA for use with NAATs and
laboratories must establish performance specifications to satisfy CMS regulations for
CLIA compliance prior to reporting results for patient management. (493.1253(b)(2))
¾ Routine repeat testing of nucleic acid amplification test positive screening specimens is
not recommended.
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Topic: Performance Characteristics
Summary:
The sensitivity and specificity of the nucleic acid amplification tests (NAATs) are clearly the highest of
any of the test platforms for the diagnosis of chlamydial and gonococcal infections. Since accurate
diagnosis is the goal, there is no justification for the ongoing use of other technologies. Non‐culture
tests such as enzyme immunoassays (EIA) and DNA probe assays are inferior to NAATs with respect to
performance. There are currently no point‐of‐care (POC) assays on the market that are suitable for
routine use, although some may be of use in high risk populations where immediate treatment is the
overriding concern due to poor follow up. The group felt that development of improved POC tests
desirable.
There was recognition of the need to maintain the capability of both gonorrhea and chlamydia culture in
at least some reference laboratories throughout the country. In particular, gonorrhea culture is the only
method that can be used to monitor developing resistance to current treatment regimens, and viable
isolates are needed.
Discussion:
 General agreement that NAATs have superior performance characteristics.
 All laboratories should be using NAATs since they are the best option for detecting
C. trachomatis and N. gonorrhoeae.
 The guidelines should contain performance data from published reports. The possibility of
publishing data from test manufacturer’s package inserts was also considered.
 Committee members believe that chlamydia culture should be maintained in some laboratories
to support research activities and/or aid in detection of LGV or rare infections caused by variant
or mutated C. trachomatis.
 Maintenance of gonorrhea culture needs to be highlighted in the guidelines to support any
activities related to the detection of antibiotic resistant gonorrhea isolates.
 Guidance for establishing performance specifications of a modified test system is essential if any
recommendations are made regarding the use of tests and/or specimen types that are not
cleared by the FDA.
 Serology is useful to support a diagnosis of inguinal LGV infection but not rectal LGV infections.
NAAT is useful for the identification of LGV as well as non‐LGV serovars of chlamydia, in both
rectal and inguinal specimens. All commonly available NAATs will identify LGV as chlamydia but
will not differentiate biovars. Although several laboratories have reported the use of laboratory
developed tests for the differentiation of LGV strains, there is not enough evidence to support a
recommendation for their use.
 Currently, there are only two non‐culture tests cleared for the detection of chlamydial
conjunctivitis and neither is widely available.
General Recommendations/ Conclusions:
1. Sensitivity and specificity ranges by test class will be based on published data, as well as on
package inserts.
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2. All culture and non‐culture tests may generate false positive and false negative results. The
laboratory staff must follow appropriate test procedures in a suitable environment to minimize
test error.
3. Clinicians need to be aware of the limitations of any test in low prevalence populations that they
serve.
4. National reference laboratory culture capability must be maintained for both
C. trachomatis and N. gonorrhoeae. However, it is not recommended for routine testing for
chlamydia.
5. Serologic testing is not recommended for non‐LGV C. trachomatis diagnosis.
6. Serological tests are not recommended for rectal LGV diagnosis. They may be helpful in
diagnosing inguinal infections.
7. Most currently FDA cleared NAATs will detect all of the LGV serovars (L1, L2, and L3) of
chlamydia, as well as the biological LGV variant, but will not differentiate it from the trachoma
biovar. The Roche PCR will not detect the new variant C. trachomatis (nvCT) that has been
reported in Sweden. Laboratory procedures which have been developed for “in‐house” NAATs
for variants have been published, but the data is insufficient to make a recommendation for
their clinical utility.
Additional Research Needs and Action Items:








Data regarding the time period after treatment during which a NAAT for C. trachomatis and/or
N. gonorrhoeae may be positive due to residual organism specific nucleic acid should be
generated using all currently available NAATs.
Studies should be conducted examining the performance of NAATs with ocular specimens.
Further studies are needed to develop a NAAT that will differentiate the LGV from the trachoma
biovar and to differentiate the trachoma biological variant (nvCT) from the wildtype trachoma
biovar.
Steps must be taken to aid in the maintenance of national reference laboratory culture
capability for both C. trachomatis and N. gonorrhoeae.
Set up and maintain an active website of current FDA cleared tests and cleared specimen types.

Topic: Screening Applications
Summary:
Urine is the preferred sample type for testing or screening men using NAATs. There is little need for
urethral swab specimens and in some studies these samples are less sensitive than urine; urethral swab
specimens and male urine were equivalent in specificity. For female screening, vaginal swab specimens
are the preferred specimen type. Vaginal swab specimens are as sensitive as cervical swab specimens
and there is no difference in specificity. Cervical samples are acceptable when pelvic examinations are
done, but vaginal swab specimens are an appropriate sample type even when a full pelvic exam is being
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performed. Cervical sample specimens are certainly acceptable for NAAT testing in those settings that
combine Pap and sexually transmitted infection testing from the same sample, such as liquid cytology.
There was some concern about some liquid cytology samples being more likely to result in inhibition of
amplification or contamination in some assays, as well as, a concern that liquid cytology samples lead to
testing of populations at low risk for infection. Female urine, while acceptable, may have reduced
performance when compared to genital swab samples.
Due to target selection of the available assays, the sensitivity and specificity varies among NAATs when
testing rectal and pharyngeal specimens for C. trachomatis and N. gonorrhoeae. However, these sample
types are important for screening in specific populations. Creation of a repository of rectal and
pharyngeal specimen types to facilitate the establishment of performance specifications was
encouraged.
Discussion:
 The laboratory does not differentiate specimens based on whether they were collected from
symptomatic or asymptomatic patients.
 The performance of NAATs for the detection of rectal infections caused by
C. trachomatis and N. gonorrhoeae is superior to that of other tests.
 Culture for chlamydia and gonorrhea infections has limited utility for routine diagnosis.
 It would be useful to have a website listing available test parameters, including caveats as to
features that may lessen performance.
 Pooling specimens has been shown to be an effective method to reduce costs without
compromising test performance1,2, 3,4.
General Recommendations/ Conclusions:
1. NAATs are recommended for detection of reproductive tract infections caused by
C. trachomatis and N. gonorrhoeae infections in men and women with and without symptoms.
2. Urine is the preferred specimen type for testing males using NAATs5,6,7.
3. Vaginal swabs are equal or superior to endocervical swabs or urine when processed with NAATs
for the detection of C. trachomatis and N. gonorrhoeae in women. Vaginal swabs are therefore
the preferred sample type for screening8,9,10,11,12,13,14,15.
4. NAATs have superior performance to culture for the detection of rectal and pharyngeal
infections caused by C. trachomatis and N. gonorrhoeae. However, these specimen types have
not been cleared by the FDA for use with NAATs and laboratories must establish performance
specifications to satisfy CMS regulations for CLIA compliance prior to reporting results for
patient management16,17. (493.1253(b)(2))
5. Pharyngeal specimens being assessed for N. gonorrhoeae should be tested using a NAAT that
has been shown to be minimally affected by commensal Neisseria spp. Pharyngeal swab
specimens have not been cleared by the FDA for use with NAATs and laboratories must establish
performance specifications to satisfy CMS regulations for CLIA compliance prior to reporting
results for patient management16,18,19. (493.1253(b)(2))
6. Routine repeat testing of NAAT positive screening specimens is not recommended20.
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7. Pooling specimens for testing with NAATs is an acceptable method to reduce costs without
compromising performance21,22.

Topic: Laboratory Confirmation
Summary:
The meaning and interpretation of “confirmatory” varies. However, there was consensus that the
currently available NAATs are sufficiently specific that repeat testing of positive samples is unlikely to
yield meaningful, interpretable information. The possible exception to this is gonorrhea positives
obtained using assays which have known clinical reactivity with non‐gonococcal species. The remaining
issue is how to deal with positive results obtained in low prevalence populations. The group agreed that
this may be an issue that is addressed by NOT recommending testing of asymptomatic individuals in
extremely low prevalence populations. A figure showing the relationship between positive predictive
value and prevalence will be included in the Guidelines document to help clinicians decide whether their
population is appropriate for screening or not.

Discussion:
 Confirmation of positive C. trachomatis and N. gonorrhoeae test results can be problematic as
the failure to confirm the initial result may be wrong, and laboratories often have limited access
to additional assays, other than those in routine use.
 Positive reactions with non‐gonococcal Neisseria species have been reported with some NAATs,
and in some anatomic sites.
 Repeat testing of NAAT positive specimens does not improve the positive predictive value of the
test.
 The cost of repeat testing in screening programs to confirm positive C. trachomatis and N.
gonorrhoeae test results may waste limited resources with no benefit.
 Laboratories report test results with appropriate interpretations to the clinician, who is
responsible for understanding the test results to guide patient management.
 Laboratories should conduct routine environmental monitoring to minimize false positive test
results due to contamination.
 Medico‐ Legal issues:
o NAATs have an increased sensitivity and approach the specificity of culture. For this
reason either one or both are appropriate for use in legal settings. However, due to its
low sensitivity levels, culture would likely not be approved for legal evidence if it was
evaluated today.
o There are some questions surrounding whether or not the use of NAATs in children
under 16 is considered an off‐label test. A major difficulty lies in the inability to perform
clinical trials in this population. A paper on this topic is anticipated for publication in
Pediatrics the spring or summer of 2009 and will be evaluated upon publication.
Recommendations will be included in the final guidelines23.

General Recommendations/ Conclusions:
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1. Routine repeat testing of NAAT positive specimens is not recommended for
C. trachomatis20,24,25,26.
2. Routine repeat testing of NAAT positive specimens is not recommended for N. gonorrhoeae
unless there is a significant number of false‐positive test results found in clinical specimens due
to cross‐reaction with non‐gonococcal Neisseria species27,28,29,30.
3. NAATs have been used in cases of adult rape or abuse and have shown to be superior to culture
for the detection of chlamydia in such circumstances. Positive test results for gonorrhea from
NAATs that have significant cross‐reaction with non‐gonococcal Neisseria species with clinical
specimens should be retested with a different NAAT.

4. NAATs have been used in cases of pediatric sexual abuse and have shown to be superior to
culture for the detection of chlamydia in such circumstances. Positive test results for gonorrhea
from NAATs that have significant cross‐reaction with non‐gonococcal Neisseria species with
clinical specimens should be retested with a different NAAT.
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