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are provided with free text boxes to elaborate on their assessment. These free text comments are 
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detection of Chlamydia trachomatis and Neisseria gonorrhoeae 
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VERSION 1 - REVIEW 

REVIEWER Straube, Eberhard 
Inst. Med. Microbiology  
University Hospital Jena  
Erlanger-Allee 101  
D-07747 Jena  
Germany 

REVIEW RETURNED 23-Sep-2015 

 

GENERAL COMMENTS Despite the methods are clearly described I would recommend to 
control discrepant results by sequencing of the PCR products.  

 

REVIEWER Peter Kohl 
Vivantes Dept. of Dermatology and Venereology  
Berlin, Germany 

REVIEW RETURNED 29-Sep-2015 

 

GENERAL COMMENTS Important, interesting and excellent study! Congratulations!  

 

REVIEWER Dr Collette Bromhead 
College of Health,  
Massey University  
Wellington  
New Zealand 

REVIEW RETURNED 14-Oct-2015 

 

GENERAL COMMENTS Overall comments: This study is poor approximation of the 
performance of the test in the general population. Only females urine 
samples are included, which we have previously shown have 
particularly poor sensitivity for N. gonorrhoeae PCR. To be valid the 
test needs to show performance across both males and females and 
in all sample types it will be used for. Additionally the use of porA 
alone as a screening test for N. gonorrhoeae is insufficient give the 
historical reports of porA negative strains (Whiley et al). Glaringly, 
there is no calculation of the positive predictive value and negative 
predictive value in determining the performance of the test. These 
calculations are affected by the prevalence and in such a low N. 
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gonorrhoeae positive population (quoted as 12.6/100,000) the 
specificity of a single screening test would never be sufficient to 
prevent false positive results. This needs to be addressed in the 
design and analysis of the study. A far larger sample size would be 
required to reach sufficient statistical power to accurately determine 
the performance of this test.  
 
Abstract: This abstract has a number of shortcomings. Primarily it is 
confusing as to the primary sample type being analysed, introduces 
new concepts int he results that aren't included in the design section 
(pooling) and makes the incorrect conclusion that the assay is 
"highly sensitive and specific" for which there is insufficient data in 
the study. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1:  

Reviewer Name: Eberhard Straube.  

Institution and Country: Inst. Med. Microbiology, University Hospital Jena, Germany  

 

Please leave your comments for the authors below  

 

Despite the methods are clearly described I would recommend to control discrepant results by 

sequencing of the PCR products.  

 

Response  

We are grateful to the Reviewer for this recommendation, in particular to check porA 

mutations/deletions as a possible cause for PelvoCheck CT/NG-positive/porA negative samples. The 

three samples concerned were indeed stored at 4°C in nucleic acid stabilizing PelvoCheck collection 

medium and were still available for further analyses. To verify for any nucleotide changes in the 

binding regions of porA primers we applied another porA based PCR assay designed to amplify a 

larger part of porA, embedding the primer sites of the diagnostic real time porA PCR assay as 

described by Whiley et al. (EuroSurveillance 2012), but we failed to detect NG sequences in any of 

these samples. In contrast, the large porA sequence was amplified successfully in a NG-positive 

control sample, indicating degradation of NG DNA during the storage of 3 years. Failure of NG 

detection by porA PCR, however, seems to be rare in Germany, as our routine NG PCR test, which is 

based on a dual target assay (porA and opa) did not find any opa-positive/porA negative samples 

among 42 NG-positive patients during the last year. We think it is more likely that that the samples 

had a low concentration of NG close to the LOD of the PCR tests, that sometimes may cause 

detection failure by the assay with lower analytical sensitivity. To provide an explanation for the 

discrepant results lines 3 - 9 on page 13 (Discussion) were changed as follows:  

Considering the Abbott RealTime CT/NG assay as a reference tests, the PelvoCheck® CT/NG test 

identified two NG-positive sample that were negative in the porA PCR, resulting in a slightly higher 

sensitivity (98.2% vs 96.5%). The discordant findings may result from samples with borderline NG-

concentration and higher analytical sensitivity of the PelvoCheck® CT/NG test, or may relate to porA 

sequence variations recently described for a gonococcal strain isolated in Australia [15]  

As the additional PCR testing was not successful and no porA sequencing data were generated we 

did not include it into the manuscript.  

 

Reviewer 3  

Reviewer Name: Dr Collette Bromhead  

Institution and Country: College of Health, Massey University, Wellington, New Zealand.  

 

Please leave your comments for the authors below  
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Overall comments: This study is poor approximation of the performance of the test in the general 

population. Only females urine samples are included, which we have previously shown have 

particularly poor sensitivity for N. gonorrhoeae PCR. To be valid the test needs to show performance 

across both males and females and in all sample types it will be used for. Additionally the use of porA 

alone as a screening test for N. gonorrhoeae is insufficient give the historical reports of porA negative 

strains (Whiley et al). Glaringly, there is no calculation of the positive predictive value and negative 

predictive value in determining the performance of the test. These calculations are affected by the 

prevalence and in such a low N. gonorrhoeae positive population (quoted as 12.6/100,000) the 

specificity of a single screening test would never be sufficient to prevent false positive results. This 

needs to be addressed in the design and analysis of the study. A far larger sample size would be 

required to reach sufficient statistical power to accurately determine the performance of this test.  

 

Abstract: This abstract has a number of shortcomings. Primarily it is confusing as to the primary 

sample type being analysed, introduces new concepts int he results that aren't included in the design 

section (pooling) and makes the incorrect conclusion that the assay is "highly sensitive and specific" 

for which there is insufficient data in the study.  

 

Response  

1. We understand the concerns of the reviewer and agree that the results do not reflect performance 

in the general population, as only FVU from females was tested. Indeed, other clinical materials were 

tested and validated in separate studies. The reason for testing FVU depends on our intention to 

validate the test for CT screening in Germany and follows instructions of the German Chlamydia 

Screening Program stipulating to use FVU only. Although it might detect up to 10% fewer infections 

when compared with vaginal and endocervical swab samples a first void urine specimen is acceptable 

for screening according to CDC recommendations.  

To indicate that we assessed the performance of PelvoCheck® CT/NG for FVU in females, the 

following changes were made:  

Abstract, line 2: Objective: Assessment of the performance of PelvoCheck® CT/NG test (Greiner-Bio-

One GmbH) to detect Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (NG) in first-void urine 

(FVU) of females.  

Introduction, last sentence: To evaluate the performance of the PelvoCheck® CT/NG test in FVU we 

examined urine samples obtained during Chlamydia screening by both PelvoCheck® CT/NG and 

Roche COBAS® TaqMan® CT Test v2.0 as a comparative NAAT, as well as FVU specimens pre-

tested for NG in another laboratory by PelvoCheck® CT/NG and an in house PCR test based on porA 

gene sequences.  

Discussion, p 12, line 53: We evaluated the performance of PelvoCheck® CT/NG test kit, a new 

Multiplex-PCR test for CT and NG, in FVU by comparing it with other PCR-based assays.  

 

2. We actually did not use porA PCR as a screening test, but as a comparator test to PelvoCheck® 

CT/NG to analyze a pre-tested panel of specimens for NG. Unfortunately, we were not able to check 

for sequence variations affecting the primer sites in the porA negative and PelvoCheck® CT/NG 

positive samples (as outlined under response to Reviewer 1).  

 

3. Predictive values for CT are given now based on the prevalence of 2.1% in the analyzed screening 

population. Therefore, in Results on page 11 the last two sentences (lines 42-47) were changed as 

follows:  

Consequently, no false positive results were obtained with both PelvoCheck® CT/NG and Roche 

COBAS® TaqMan® CT Test v2.0 (specificity 100%, PPV 100%). The PelvoCheck® CT/NG test 

detected 82/83 CT positive samples resulting in a sensitivity of 98.8% and NPV of 99.9%, comparable 

to the Roche COBAS® TaqMan® CT Test v2.0 with 97.6% sensitivity and NPV of 99.9%.  

In contrast to CT, calculation of predictive values for NG detection based on the tested panel of 58 
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negatives and 57 positives is inappropriate, as it does not reflect the real prevalence. In Germany, 

prevalence of NG is much lower than of CT. The reported incidence of 13.7/100.000 inhabitants of 

Saxony, however, is likely an underestimation. The true number is expected to be 10 times higher 

(Marcus; RKI, Epidemiol Bulletin 2001). The NG prevalence varies among different populations and is 

higher in risk populations like MSM and commercial sex workers. According to the German STD 

Sentinel Study performed at the Robert-Koch-Institute 3.69 % of 83.549 tests were NG positive (see 

Ref. 23). Of these 40% were from women and 60% were from men, both belonging to risk populations 

mainly (70% being sex workers). Therefore, we assume a NG-prevalence of 3.7% in risk populations 

and of 0.1% in the general population of sexually active individuals.  

Based on the calculated sensitivity and specificity of PelvoCheck CT/NG for NG (98.2% and 98.3%) 

the NPV would be 99.9% in both a risk population with 3.7% prevalence and in a population with low 

prevalence of 0.1%. Whereas the PPV is 100% in case of no false positives, the reduced specificity of 

98.3% due to one “possibly” false positive dramatically lowers the PPV to 69.2% and 5.5% in 

populations with 3.7% and 0.1% prevalence. Of course, calculating the PPV for NG in a low 

prevalence population requires testing of a larger number of samples to determine the number of 

false positives more precisely. PelvoCheck CT/NG testing of 1622 urine samples collected for CT 

screening also provides results for NG, which were negative in all cases. Thus, the specificity of 

PelvoCheck for NG testing seems to be higher than 98.3%. As only a subset of 133 samples were 

tested with Abbott realTime CT/NG as a comparative test, we cannot definitely exclude false 

negatives. However, the chlamydia screening samples came from a low risk population where few, if 

any NG cases would be expected (and it is very unlikely that a test like PelvoCheck CT/NG with >95% 

sensitivity would have failed to detect them). When adding these 1622 negatives to the 58 true 

negatives from the NG test panel, the specificity of PelvoCheck CT/NG for NG detection would 

increase to 99.9% (1679/1680) and the PPV would be 97.3% and 49.5% in populations with 

prevalences of 3.7% and 0.1%, respectively. The NPV would again be 99.9% in both populations.  

To comply with the reviewers comments on providing predictive values the following paragraph was 

added to the Results section on p10 line 27:  

To calculate predictive values for NG detection by PelvoCheck CT/NG the results of the tested panel 

of 58 negatives and 57 positives are inappropriate, as it does not reflect the real prevalence. Based 

on data from the Robert Koch Institute, the German National Institute for Surveillance and Prevention 

of Diseases, the prevalence of NG is assumed to be 3.7% in risk populations and 0.1% in sexually 

active individuals of the general population (23, Marcus et al. 2001). In addition, calculating the PPV 

for NG in a low prevalence population requires testing of a larger number of samples to determine the 

number of false positives more precisely. Therefore, we also considered the NG results of 1622 urine 

samples collected for CT screening by PelvoCheck CT/NG, that were negative in all cases. As only a 

subset of 133 samples were tested with Abbott RealTime CT/NG as a comparative test, we cannot 

definitely exclude false negatives, however, the chlamydia screening samples came from a low risk 

population where few, if any NG cases would be expected. When adding these 1622 negatives to the 

58 true negatives from the NG test panel the specificity of PelvoCheck CT/NG for NG detection would 

increase to 99.9% (1679/1680) and the PPV would be 97.3% and 49.5% in populations with 

prevalences of 3.7% and 0.1% respectively. The NPV would be 99.9% in both populations.  

The new reference (Marcus et al. 2001) was added to the reference section and the numbering of 

references was changed accordingly  

In addition, the predictive values were discussed with respect to confirmatory testing by adding the 

following paragraph to the Discussion on page 13 at line 19.  

Predictive values for NG detection by PelvoCheck CT/NG were estimated after adding NG test results 

of urine samples collected for chlamydia screening, because the NG test panel of 57 positives and 58 

negatives does not reflect the real prevalence and more accurate determination of false positives 

requires testing of a large number of samples form a population with low prevalence. As none of the 

chlamydia screening samples was NG positive the specificity increases to 99.9%, but even then, the 

PPV of PelvoCheck CT/NG will be around 50% in a population with 0.1% NG prevalence. Similarly 

low PPVs of NG detection were also described for other commercially available FDA-approved 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-009894 on 4 January 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


NAATs when applied in low prevalence populations [25], implying the necessity to confirm positive 

test results. However, ….  

The additional reference from Public Health England was added to the reference section and the 

numbering of references was changed accordingly  

 

4. The abstract has been reconstructed and the statement that PelvoCheck® CT/NG is highly 

sensitive and specific has been omitted.  

Objective: Assessment of the performance of PelvoCheck® CT/NG test (Greiner-Bio-One GmbH) to 

detect Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (NG) in first-void urine (FVU) of 

females. Design: A cross sectional study to compare PelvoCheck® CT/NG with COBAS® TaqMan ® 

CT test v2.0 (Roche) for the detection of CT and with an in house porA-based PCR for the detection 

of NG in FVU specimens. In addition, pools of 5 FVU specimens containing only CT negative or one 

CT positive and 4 CT negative samples were tested. Abbott RealTime CT/NG was used as an 

additional test to resolve discordant results. Setting: Samples sent from six laboratories were tested at 

the University Medical Center Hamburg. Participants: Urine samples were from 1622 female patients 

attending gynecological practices for Chlamydia screening, another 120 urine samples were from 

patients pretested for NG at Synlab, Medical Service Center, Weiden GmbH. In addition, 50 urine 

samples spiked with various concentrations of reference material were used. Results: For the 

detection of CT and NG the sensitivity and specificity of the PelvoCheck® CT/NG were 98.8 % and 

100 %, and 98.3 % and 98.2 %, respectively. The data obtained with the PelvoCheck® CT/NG for 

pooled urine specimens resulted in a positive agreement of 90.9 % and a negative agreement of 100 

% Conclusions: The PelvoCheck® CT/NG assay is a suitable test method for the detection of CT and 

NG in female FVU samples with sensitivity and specificity comparable with other FDA approved 

CT/NG NAATs. To our knowledge, this is the first commercial test system validated for the analysis of 

pooled urine specimens. No false positive or invalid result was observed in 55 analysed pools. 

Nevertheless, 5 samples were false-negative due to a target concentration below the LOD of the 

PelvoCheck® CT/NG test as a consequence of pooling associated dilution.  

 

According to the changes in the abstract the last chapter of the discussion was changed as follows:  

In conclusion, the PelvoCheck® CT/NG test is a suitable test method for the detection of CT and NG 

in female first void urine samples with sensitivity and specificity comparable with other FDA approved 

CT/NG NAATs. The test may also be used for pooled urine samples. However, one should take into 

consideration that sensitivity is reduced by pooling and that extensive handling of samples may 

increase the risk of contamination and requires effective quality control measures [11]. 

VERSION 2 – REVIEW 

REVIEWER Straube, Eberhard 
Inst. Med. Microbiology, University Hospital Jena, Germany 

REVIEW RETURNED 16-Nov-2015 

 

GENERAL COMMENTS The only remaining point is, that apathogenic Neisseria spp. may 
occur also in the genito-urethtral tract with the consequence of false 
positive results when only genus specific NAATs are emploied or the 
NAAT is only focussed on one target.  

 

REVIEWER Collette Bromhead 
College of Health, Massey University, New Zealand 

REVIEW RETURNED 15-Nov-2015 

 

GENERAL COMMENTS No further comments, the authors have addressed my concerns.  
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