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For many years, culture has been the standard test for the identification of Neisseria gonorrhoeae. The development of 
nonculture methods, such as nucleic acid amplification tests (NAATs), allows for direct molecular detection with greater 
sensitivity, specificity and ease of specimen transport. The CDC Recommendations for Laboratory-Based Detection of Chlamydia 
trachomatis and Neisseria gonorrhoeae1 outlines the recommendation for the use of NAATs to detect N. gonorrhoeae based on 
the improvements to overall sensitivity, specificity and specimen transport conditions compared to other methods.  

With additional monitoring for N. gonorrhoeae antimicrobial resistance, there is an increased chance that a specimen submitted 
for N. gonorrhoeae  screening or diagnosis may be subjected to testing by multiple methods. For example, specimens submitted 
for N. gonorrhoeae screening may receive a NAAT to diagnose the infection and may be sent for culture and antimicrobial 
susceptibility testing for surveillance. If the NAAT and culture have discrepant results, it can be confusing to interpret. However, 
as with all testing, discrepancies between test methods can occur, and it is important for laboratorians and clinicians to 
understand test limitations. 

Misdiagnosis based on misinterpretation of laboratory results could lead to untreated disease progression, transmission of 
disease due to unknown diagnosis, or unnecessary and inappropriate treatment. While there are additional diagnostic methods 
for N. gonorrhoeae, they are not covered in this document as they are used rarely in the US. The table and scenarios contained 
in this document have been designed to improve understanding and to help troubleshoot discrepant results between culture 
and NAAT testing for N. gonorrhoeae. 

Table 1: Important Aspects of the Common N. gonorrhoeae Testing Methodologies

Category Culture NAAT
Reference Test Historically, still required for antibiotic susceptibility 

testing and sequencing
Recommended by CDC and APHL for laboratory 
diagnosis of urogenital and extragenital N. 
gonorrhoeae infections1

Sensitivity* Less sensitive than nucleic acid amplification testing 
(NAAT)1

Most sensitive diagnostic method for N. 
gonorrhoeae

Specificity* Other organisms (such as Neisseria cinerea) may be 
misidentified as N. gonorrhoeae unless additional 
testing is performed1

Some commercial NAATs might detect 
nongonococcal Neisseria species and other 
commensals1

Specimen Collection 
and Transport 

•	 Specimen collection technique, storage condi-
tions, and transportation environment may 
impact viability7

•	 Specimen collection swabs, such as those with 
wood shafts and cotton tips, may be inhibitory 
to growth1

•	 Consult with laboratory for appropriate 
specimen collection method and transport 
conditions

•	 Specimen collection kit typically contains 
nucleic acid stabilizers resulting in longer 
stability

•	 PCR can be inhibited by certain substances 
which could be in the specimen collection 
swab8 

•	 Specimen collection (swabs) and transport 
conditions vary by manufacturer-refer to 
package insert for recommended practices
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Category Culture NAAT
Viable Organisms (N. 
gonorrhoeae)

•	 Viable organisms are required for successful 
culture.

•	 N. gonorrhoeae has demanding nutritional and 
environmental growth requirements, e.g., CO2-
candle jar

•	 For maximum recovery of N. gonorrhoeae, both 
selective and nonselective media should be 
used

Viable organisms not required for detection of 
pathogen. Method detects nucleic acids which 
may persist following appropriate antimicrobial 
therapy

Specimen Types •	 Culture can be performed on all specimen types

•	 Consult the laboratory that is performing testing 
to confirm specimen types that are accepted

•	 Limited to specimen types that are FDA-
cleared: urine, endocervical, urethral and 
vaginal swabs.

•	 First catch urine specimen in females 
may detect up to 10% fewer infections as 
compared to vaginal and endocervical swab 
samples

•	 Consult the laboratory that is performing 
testing to confirm specimen types that are 
accepted. Not all laboratories are validated 
and able to test extra-genital specimens. 

Testing For Sexual 
Assault 

Preferred method for diagnosing boys, detecting 
infection in extragenital specimens, as well as from 
vaginal swabs in girls and both urine and urethral 
swabs in boys.1,9

NAAT can be used to test vaginal and urine 
specimens from girls but should be done 
after consultation with an expert to ensure 
proper testing and test interpretation. Data are 
insufficient to recommend use of NAAT in boys 
and extragenital sites from either gender.1,9

Antimicrobial 
Susceptibility Testing 

Critical for detection and monitoring antimicrobial 
resistance 

No FDA-cleared NAAT for detection of antibiotic 
resistance 

Test of Cure-
Pharyngeal 
Gonorrhea

If treated with an alternative regimen, the patient should return 14 days after treatment for a test 
of cure using either culture or NAAT.9 If the NAAT is positive, efforts should be made to perform 
a confirmatory culture before retreatment. All positive cultures for test-of-cure should undergo 
antimicrobial susceptibility testing.9 

 *Sensitivity and Specificity vary by method, consult manufacturer package insert for direct comparisons of each assay with 
culture.

Frequently Asked Questions 

1. A physician requested testing for N. gonorrhoeae and the culture came back negative but the NAAT was positive—why 
would this be the case? 

Answer: While NAAT is more sensitive than culture, there are several factors that could account for the discordant test results 
in this case. Before we address the differences in how the different methods detect N. gonorrhoeae, it is important to know 
that in most cases in order to perform both culture and NAAT two different samples (swabs and/or urine) are collected. Many 
of the explanations of discordance could be traced back to this detail. For example, even if the exact same anatomic location is 
swabbed, there could be inadequate sampling with one of the swabs that could impact the testing. Alternatively, it is possible 
that the NAAT was performed on a urine specimen and the culture was performed on a swab, leading to discordant results 
merely due to the specimen type used. In the bullets below and in the subsequent examples, we provide other potential 
explanations for discordance. 

Please review the list and consider using it in future cases of discordance you may encounter.  

•	 The most probable explanation is that culture is less sensitive than NAAT.1 The patient could have been infected with N. 
gonorrhoeae which was detected by the NAAT but it was not detected by culture due to the lower sensitivity.

https://www.cdc.gov/std/tg2015/sexual-assault.htm#children
https://www.cdc.gov/std/tg2015/sexual-assault.htm#children
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•	 The site of collection may impact the results. For example, pharyngeal samples may not grow as well in culture but there 
was enough nucleic acid present for the NAAT method to detect the N. gonorrhoeae.

•	 The specimen collection swab itself might not have been appropriate for the method (either it was inhibitory to the 
growth1 and/or there was not enough of the organism on the collection swab). 

•	 The organism may no longer be viable but the nucleic acid from the organisms was still detected by the NAAT. Some 
reasons the organism may no longer be viable include: 

o	 ineffective transport media7

o	 transport delays

o	 inappropriate specimen transport conditions 

o	 the patient having received antibiotic therapy prior to sample collection 
♦	 If the NAAT is performed within a certain time frame (refer to manufacturer’s package insert for exact time 

frame) of receiving antibiotic therapy it can still detect residual nucleic acid despite successful treatment. This 
means that the patient is no longer infected and no viable organism can be cultured but the NAAT is positive 
because nucleic acid is still present. To prevent this outcome refer to the manufacture’s package insert for the 
intended use and limitations of the assay. 

•	 The person could have been truly negative for N. gonorrhoeae but the 
NAAT detected a nongonococcal Neisseria species. This is considered a 
false-positive result because the person was not infected with N. gonor-
rhoeae, but the NAAT result indicates that the patient is positive for N. gon-
orrhoeae. This is a limitation of the assay design. See the manufacturer’s 
package insert for assay-specific limitations.

Being aware of the potential reasons for the discordant results and exploring 
whether any of these scenarios could have contributed to the result is an 
important next step in determining whether the patient may have gonorrhea. The 
clinician’s decision to initiate treatment is dependent on many factors including 
laboratory findings, any potential follow-up testing, clinical examination and risk 
factors, public health department case definitions and the CDC STD Treatment 
Guidelines.9   

2. We just received test results for a patient suspected of having gonorrhea—
the NAAT was negative but the culture was positive, should we be concerned? 

Answer:  Discrepant results are not uncommon. While we normally think of the 
NAAT assay as being more sensitive, there are potential explanations for these 
results. As in the example above, let us examine some of the reasons that could 
contribute to the discordant test results from this patient.  

•	 The site of collection may impact the results. The optimal specimen type for detection of N. gonorrhoeae infection 
by NAAT are vaginal swabs from women and first catch urine from men. The use of other specimen types can result in 
decreased sensitivity in the NAAT resulting in a negative NAAT result from a patient that has a positive culture. Also, there 
are some substances present in patient specimens that may be inhibitory to NAAT8,10 but not to growth in culture. 

•	 The specimen collection swab itself might not have been appropriate for the method (either it was inhibitory to the PCR8 
and/or there was not enough of the organism on the collection swab) resulting in a negative NAAT despite growth in 
culture.  

•	 NAAT assays are designed to be very specific to the organism being tested, therefore any mutations in the pathogen that 
occur within the target area of the assay could result in the NAAT being negative despite the pathogen being present and 
being able to be cultured. While this is likely to be rare, it is possible.   

•	 Technical error, specimen mix-up, instrumentation error, or target levels below the assay’s limit of detection may result in 
a negative NAAT despite growth in culture.  

Neisseria meningitidis

There has been an increase in cases of 
N. meningitidis, a normal colonizer of 
the nasopharynx identified in persons 
presenting with signs and symptoms 
indicative of gonorrhea.2–5 Due to the 
potential biosafety concerns,6 laboratories 
working up genital and extragenital 
cultures, including presumptive isolates 
of N. gonorrhoeae, should be aware of 
the potential presence of N. meningitidis 
in these cultures. Laboratories should 
consult with a biosafety expert and/
or perform a risk assessment of their 
testing procedures to ensure safe testing 
practices. 
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•	 The specimen could be negative for N. gonorrhoeae, as the NAAT result indicated but a nongonococcal Neisseria 
species was cultured that based on initial identification methods appeared to be N. gonorrhoeae. 

o	 As discussed in the first example, in order to perform both culture and NAAT, two different swabs are collected. 
Discrepant results could be the result of inadequate sampling with one of the swabs. 

Being aware of the potential reasons for the discordant results and exploring whether any of these scenarios could have 
contributed to the result is an important next step in determining whether the patient may have gonorrhea. The determination 
of the diagnosis and whether to initiate treatment will be dependent on many factors including laboratory findings, any 
potential follow-up testing, the clinical examination and risk factors, public health department case definitions and the CDC STD 
Treatment Guidelines.9   

3. I received a preliminary report from the laboratory that indicated that the patient sample was presumptive negative for 
gonorrhea but on the final report the NAAT was positive for N. gonorrhoeae and the culture was confirmed N. gonorrhoeae 
positive. How could this happen? 

Answer:  A presumptive result based on colony morphology growth on selective media, Gram stain and oxidase alone may be 
evaluated at 24 hours and considered presumptive negative if the colonies examined do not fit the biochemical profile. However, 
growth of Neisseria species may be delayed. In the laboratory, the plates are incubated for 48 hours to check for final growth. 
It is possible and not uncommon for a culture to be negative at 24 hours but positive at 48 hours. In addition, N. meningitidis 
resembles N. gonorrhoeae using initial screening tests and can only be differentiated using further confirmatory testing.

Some organisms may take longer to grow and require additional measures, such as enhanced culturing techniques, to promote 
growth. Testing methods require pure growth of an organism and this can be time-consuming. 
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