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Background 
Chlamydia trachomatis and Neisseria gonorrhoeae are the most frequently reported communicable 
diseases in the United States with 942,024 reported C. trachomatis infections and 327,541 reported N. 
gonorrhoeae cases in 2006 (1). The majority of men and women with C. trachomatis infection are 
asymptomatic and are not aware of their infection (2). Left untreated, C. trachomatis infections can lead 
to serious complications. Studies indicate that up to 40% of women with untreated C. trachomatis 
infections develop pelvic inflammatory disease (PID) (3, 4). Of these individuals, most have mild or 
nonspecific symptoms and do not seek medical treatment. The consequences of PID are severe, 
regardless of symptom severity. Twenty percent of women with PID will become infertile; 18% will 
experience debilitating, chronic pelvic pain; and 9% will have a life-threatening tubal pregnancy (5). Like 
chlamydial infections, uncomplicated N. gonorrhoeae infections are usually confined to the mucosa of 
the cervix, urethra, rectum, and throat. These infections are often asymptomatic in females and left 
untreated, N. gonorrhoeae infection can lead to PID, tubal infertility, ectopic pregnancy, and chronic 
pelvic pain (6). 

C.. tr homatis infection during pregnancy can lead to infant conjunctivitis, infant pneumonia, and
maternal postpartum endometritis. N. gonorrhoeae can also be acquired at birth. Neonatal gonococcal
infections can cause severe conjunctivitis which can produce blindness, sepsis, meningitis, endocarditis,
and arthritis.

In males, urethritis is the most common symptom resulting from C. trachomatis and N. gonorrhoeae 
infections. Chlamydial complications (e.g., epididymitis) affect a minority of infected men and rarely 
result in long-term sequelae. Among men who engage in receptive anal intercourse, the rectum is a 
common site of C. trachomatis infection. While most rectal infections are asymptomatic, these 
infections can cause proctitis or proctocolitis. C. trachomatis can also cause conjunctivitis among adults 
and is a cause of sexually acquired reactive arthritis. Gonococcal infection in males usually manifests as 
symptomatic urethritis and with occasional epididymitis. In rare situations, local gonococcal infections 
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will disseminate to cause an acute dermatitis tenosynovitis syndrome, which can be complicated by 
arthritis, meningitis, or endocarditis (6). 

Assay Sensitivity 

Culture testing for C. trachomatis and N. gonorrhoeae has been the reference standard against which all 
other tests have been compared. However, culture testing is being replaced by amplified nucleic acid 
testing because nucleic acid testing has a number of advantages over culture (Table 1). The primary 
drawback of culture, especially for C. trachomatis, is the lack of sensitivity. (7, 8, 9). Amplified nucleic 
acid tests are at least 20% to 30% more sensitive than culture (7, 8, 9) and nucleic acid tests can be used 
with noninvasively collected specimens such as first-catch urine specimens from men and women. The 
sensitivity of the Gen-Probe Aptima test used at Warde Medical Laboratory is shown in Table 2. 
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Role of Cryptic Plasmid. Most Chlamydiae isolates possess a 7.4 kbp cryptic plasmid designated pCT. 
This extrachromosomal genetic element was first isolated by Palmer and Falkow in 1986 (10). This 
cryptic plasmid was found in laboratory strains of all C. trachomatis serovars that cause human infection 
as well as in 200 separate clinical isolates. Genetic analysis of the plasmid revealed that the genetic 
sequences were very highly conserved (<1% variation) across all serovars (11). Because each Chlamydial 
organism contains 4 to 10 copies of pCT (10, 12, 13), nucleic acid tests that target cryptic plasmid 
sequences have increased sensitivity because there are more targets available. C. trachomatis DNA 
assays from three diagnostics manufacturers (Abbott, Becton Dickinson, and Roche) detect the presence 
of pCT sequences. However, several naturally occurring C. trachomatis strains lacking the plasmid have 
been isolated, including an L2 serovar cultured from a patient with proctocolitis (14), a genotype B 
variant cultured from a male urethral swab (15), and a serovar E cultured from a male urethral swab 
(16). Nine other plasmid-free specimens have been detected but these strains could not be isolated in 
culture (17). While plasmid-negative strains are thought to be rare (11) the possibility of Chlamydial 
infection caused by a plasmid-free strain DNA has implications when choosing a nucleic acid test for C. 
trachomatis and when treating symptomatic, Chlamydia-negative patients. The Gen-Probe assay used 
by Warde Medical Laboratory targets ribosomal RNA sequences and is not affected by the presence or 
absence of the cryptic plasmid. 

Deletion Variants. In 2006, the Swedish Institute for Infectious Disease Control reported that a 
significant proportion of sexually transmitted Chlamydia trachomatis infections are caused by a genetic 
variant that has a 344 bp deletion in the cryptic plasmid. This deletion is in an area that is targeted by 
diagnostic tests marked by Abbott and Roche. Organisms containing this deletion can produce false 
negative results when tested with the Abbott and Roche molecular tests. Diagnostic tests from Becton 
Dickinson and Gen-Probe are able to detect this variant because they have different genetic targets. 
(18). It is unclear how long this deletion variant has been circulating in the Swedish population and the 
extent of the problem is still being assessed. However, the Swedish Institute for Infectious Disease 
Control reports that 39% of all Chlamydia cases during a one month period in unselected patients 
examined at primary health care/STI-/youth clinics were caused by the deletion variant (19). If this 
estimate is representative of the population at large, the failure to detect this genetic variant would 
have an adverse effect on the complication rates of genital Chlamydial infections. The high prevalence of 
this strain in some Swedish counties and the lack of detection and treatment have caused concern in 
other European countries (20, 21, 22). 

Assay Specificity 
The specificity of all nucleic acid tests is high for Chlamydia trachomatis (24). However, two 
commercially available, FDA cleared tests for Neisseria gonorrhoeae are known to cross-react with 
commensal Neisseria (9, 23, 24). This cross-reactivity has not been reported for the Gen-Probe assay 
used by Warde Medical Laboratory. Commensal Neisseria are recovered infrequently from the 
genitourinary tract but these frequencies can vary widely in different patient populations (25). Given the 
social impact of a false-positive N. gonorrhoeae result, Warde Medical Laboratory chose to use a test 
that did not cross-react with other Neisseria. 
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Test of Cure 
Test-of-cure is not recommended as a routine procedure after completing treatment with doxycycline or 
azithromycin unless symptoms persist or reinfection is suspected (26). A test of cure may be considered 
3 weeks after completion of treatment with erythromycin (e.g., in pregnant patients) (27). Tests of cure 
should not be performed <3 weeks after completion of antimicrobial therapy. Nucleic acid and direct 
fluorescent antibody tests performed <3 weeks after completion of antimicrobial therapy might be 
falsely positive because of the presence of nonviable organisms (9, 28, 29). 

Pregnancy. Repeat testing (preferably by culture) 3 weeks after completion of therapy with an 
alternative treatment regimen is recommended for all pregnant women because these regimens may 
not be highly efficacious and the frequent side effects of erythromycin might discourage patient 
compliance with this regimen (27). 

Test Selection. The validity of chlamydial culture testing following nucleic acid testing is questionable 
because 30% or more of specimens positive by nucleic acid amplification tests will be negative by 
culture (7). Nucleic acid testing is recommended as the test-of-cure following culture or nucleic acid 
screening. 

Antibiotic Resistance. The CDC recommends that clinicians contact their local or state health 
department to arrange for antimicrobial susceptibility testing of isolates from patients apparently failing 
CDC-recommended therapy for C. trachomatis infection or CDC-recommended or FDA-approved therapy
for N. gonorrhoeae infection (9).

Specimen Collection and Stability 
The Gen-Probe Aptima assays are approved for testing endocervical, vaginal, and urethral swabs and for 
male and female urine specimens (31). In addition to the Aptima transport tubes, Warde Medical 
Laboratory has validated C. trachomatis and N. gonorrhoeae testing on Gen-Probe PACE transports, M4 
viral transport media, and BD ProbeTec CT/GC Diluent tubes. Testing of other specimen types and 
transport media has not been validated. The stability of the various specimen types are shown in Table 
3. The Gen-Probe transport tubes are recommended by Warde Medical Laboratory because the nucleic
acids are more stable in the Gen-Probe transports than in any other known system. With these
transports, there is less likelihood of nucleic acid degradation during specimen shipping and handling.
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Mucoid Specimens. The cervix of patients with Chlamydia or gonococcal infection is often coated with 
copious amounts of mucus. This mucus must be removed from the cervix using the absorbent white 
cleaning swab before sampling. The small blue sampling swab is then used to collect the specimen for 
testing. Only the blue sampling swab should be placed into the transport medium. This procedure is 
important because the mucus collected by the white cleaning swab can cause the transport medium to 
gel. This semisolid gel cannot be pipetted and the sample cannot be tested. Warde Medical Laboratory 
will reject any specimen that is submitted with the white cleaning swab in the transport medium. 

Test Selection in Possible Sexual Assault or Abuse Cases 
Specimen source. Endocervical specimens are appropriate for diagnosing C. trachomatis and N. 
gonorrhoeae infection of sexually active females. Because the immature vaginal epithelium of 
prepubescent females might be infected, specimens can be taken from the vagina of these patients. 

Test Selection – C. trachomatis. Culture is the recommended method for detecting C. trachomatis in 
urogenital, pharyngeal, and rectal specimens. The chlamydia culture procedure at Warde Medical 
Laboratory utilizes standard isolation methods with fluorescent antibody staining of intracytoplasmic 
inclusions. This method is recommended by the Centers for Disease Control and Prevention (9). Direct 
fluorescent antibody tests for C. trachomatis are not recommended because they are not sufficiently 
sensitive and specific for testing victims or alleged assailants implicated in a sexual assault. The use of 
nucleic acid tests in suspected assault or abuse cases is still controversial. Some researchers suggest that 
amplified nucleic acid tests for C. trachomatis could be used as an alternative to cell culture if cell 
culture is unavailable and if another amplified nucleic acid test that targets a different sequence can be 
performed as an additional test if the initial nucleic acid test is positive (9). The nucleic acid testing 
algorithm at Warde Medical Laboratory meets this criteria but culture is still the preferred test method. 

Test Selection – N. gonorrhoeae. Culture is the recommended method for detecting N. gonorrhoeae in 
urogenital, pharyngeal, or rectal swab specimens. Antigen tests and Gram-stained smears for N. 
gonorrhoeae are not sufficiently sensitive and specific for testing victims or alleged assailants implicated 
in sexual assaults (9). 
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Confirming Positive Tests 
The CDC guidelines for screening tests to detect C. trachomatis and N. gonorrhoeae (9) state that an 
additional test might be indicated for a patients with a positive screening test result if a false-positive 
test would result in substantial adverse medical, social, or psychological impact for a patient. An 
additional test should also be performed if the positive predictive value is less than 90% (e.g., using a 
highly specific assay to test specimens from a low-prevalence population). Most of the patient 
populations served by Warde Medical Laboratory have low prevalence rates. Therefore, Warde Medical 
Laboratory confirms all positive screening tests by retesting the specimen using reagents that detect a 
different target sequence. By using two targets, this testing algorithm minimizes false positive results 
due to amplicon contamination and improves the reliability of the test result. The testing algorithm used 
at Warde Medical Laboratory is shown in Figure 1. 

Specimens with a single test request (e.g., CHRNA for Chlamydia trachomatis) will be tested using the 
appropriate Aptima single test. Positive results will be confirmed using the Aptima Combo 2 assay that 
targets a different nucleic acid sequence. Because this test also detects N. gonorrhoeae, the laboratory 
will sometimes find a second pathogen in this specimen. Warde Medical Laboratory is required to report 
the presence of this pathogen to local health departments even if testing for this pathogen was not 
ordered by the physician. Warde Medical Laboratory will contact the requesting laboratory and will add 
a no-charge test for the additional pathogen so that its presence can be reported. 

When the Chlamdyia trachomatis and Neisseria gonorrhoeae panel test (CHGCRNA) is ordered, the 
laboratory will use the Aptima Combo 2 assay as a screening test and the appropriate individual tests for 
confirmation. 

Figure 1:Testing algorithm for Chlamydia trachomatis and Neisseria gonorrhoeae testing. All positive 
results are re-tested using an assay that detects a second genetic target. The confirmatory test for 
specimens submitted with individual test requests will detect C. trachomatis and N. gonorrhoeae. 
Confirmatory testing for these specimens may therefore detect an additional pathogen that was not 
requested. 
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For More Information 
Please contact Dr. Dan Wiedbrauk (Phone: 734-214-0300; E-mail: wiedbrad@trinity-health.org) for 
assistance in interpreting C. trachomatis and N. gonorrhoeae test results. Information regarding 
specimen collection, stability, sources, and testing status can be obtained from Dr. Wiedbrauk or the 
Molecular Biology Laboratory (Phone:734-214-0350). 
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