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ARTICLE DETAILS 

TITLE (PROVISIONAL) Multilocus sequence typing of Trichomonas vaginalis clinical 
samples from Amsterdam, the Netherlands 

AUTHORS van der Veer, Charlotte; Himschoot, Michelle; Bruisten, Sylvia 

 

VERSION 1 - REVIEW 

REVIEWER Erik Munson 
Marquette University USA 

REVIEW RETURNED 22-Jun-2016 

 

GENERAL COMMENTS In the manuscript “Multilocus sequence typing of Trichomonas 
vaginalis clinical isolates from Amsterdam, the Netherlands” 
(bmjopen-2016-012917), van der Veer et al. attempt to demonstrate 
the value of modifying previously-established multilocus sequence 
typing (MLST) methods specific to Trichomonas vaginalis by 
incorporation of nested PCR into the processing protocol. This would 
enable the typing method to be performed on a primary clinical 
specimen (perhaps even those submitted to the testing laboratory in 
a transport tube specific to a commercial diagnostic assay) and 
would obviate the necessity for a culturable clinical isolate. This 
would be advantageous to T. vaginalis epidemiologists because 
several studies in the literature have discussed analytical sensitivity 
deficits inherent to T. vaginalis culture. Furthermore, the authors 
attempt to use their method to identify epidemiologic trends in T. 
vaginalis recovered from a single European setting with generally 
low T. vaginalis prevalence.  
 
In general, the manuscript was very well written. With few 
exceptions, details of experimentation were easy to follow. The 
major concerns from this Reviewer pertain to additional detail 
regarding processing of primary specimens and to the limited focus 
of the study. Specific comments follow:  
 
1) This Reviewer is under the impression that nucleic extraction and 
processing took place on the APTIMA transport tube that was 
submitted for transcription-mediated amplification-based detection of 
T. vaginalis (Hologic). Whether this is or is not the case, the authors 
need to improve their description of this process in the manuscript;  
2) If the source for specimens were indeed from the APTIMA 
transport tube, any T. vaginalis obtained from the patient would be 
non-viable, as the transport tube contains a solution that would lyse 
the organism. Therefore, this Reviewer would not consider study 
material as “isolates” (cf. the first section header in the Materials and 
Methods section);  
3) Pursuant to the previous commentary, the solution in the transport 
tube also liberates nucleic acid from the lysed T. vaginalis;  
4) Did the authors’ nested PCR implement an internal control for 
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endogenous inhibition? If yes, this needs to be stated. If not, could 
this be an explanation for unsuccessful typing in 16 of the available 
“isolates”?  
5) In Table 2, the P value of 0.028 is noted. However, from viewing 
the Table itself, it is difficult to ascertain which data sets are being 
compared;  
6) It is unfortunate that only a one-year sampling was utilized in this 
investigation, as the study is based in a low-prevalence setting for T. 
vaginalis. Incorporation of an additional timeframe (and additional T. 
vaginalis-positive specimens) may have better facilitated 
comparisons made by the researchers. Additional significant 
conclusions may have been realized; and,  
7) If the contents of the APTIMA transport tube were truly the basis 
for this typing investigation, the scope of the study could easily have 
been expanded to make it multi-centered, with a large n value 
(pursuant to the previous commentary). 

 

REVIEWER Denise C Cornelius 
University of Mississippi Medical Center United States of America 

REVIEW RETURNED 24-Jun-2016 

 

GENERAL COMMENTS This is a well written manuscript presenting a fairly new method for 
genotyping T. vaginalis. The authors have modified a previously 
published MLST scheme and improved on the time required for 
testing patient samples. The authors results are consistent with 
previous genotyping studies of T vaginalis using a variety of 
methods. New associations are presented between genotype and 
sexual behavior. The reviewer has no comments for the authors on 
modifications of the paper.   

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 
Reviewer Name: Erik Munson 
Institution and Country: Marquette University USA Competing Interests: None declared 
 
In the manuscript “Multilocus sequence typing of Trichomonas vaginalis clinical isolates from 
Amsterdam, the Netherlands” (bmjopen-2016-012917), van der Veer et al. attempt to demonstrate the 
value of modifying previously-established multilocus sequence typing (MLST) methods specific to 
Trichomonas vaginalis by incorporation of nested PCR into the processing protocol.  This would 
enable the typing method to be performed on a primary clinical specimen (perhaps even those 
submitted to the testing laboratory in a transport tube specific to a commercial diagnostic assay) and 
would obviate the necessity for a culturable clinical isolate.  This would be advantageous to T. 
vaginalis epidemiologists because several studies in the literature have discussed analytical 
sensitivity deficits inherent to T. vaginalis culture.  Furthermore, the authors attempt to use their 
method to identify epidemiologic trends in T. vaginalis recovered from a single European setting with 
generally low T. vaginalis prevalence.  
 
In general, the manuscript was very well written.  With few exceptions, details of experimentation 
were easy to follow.  The major concerns from this Reviewer pertain to additional detail regarding 
processing of primary specimens and to the limited focus of the study.  Specific comments follow: 
 
Response: 
We thank the reviewer for his compliments and positive view on our manuscript. 
 

1) This Reviewer is under the impression that nucleic extraction and processing took place 
on the APTIMA transport tube that was submitted for transcription-mediated amplification-
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based detection of T. vaginalis (Hologic).  Whether this is or is not the case, the authors 
need to improve their description of this process in the manuscript; 

Response: 
We indeed used specimens that had been collected in APTIMA transport tubes and have included the 
following sentence in the manuscript: “Clinical samples used in this study were either cervical or 
vaginal swabs or first-catch urine that had been transferred directly into APTIMA transportation tubes 
(Hologic, USA, Bedford).”page 5. 
 

2) If the source for specimens were indeed from the APTIMA transport tube, any T. vaginalis 
obtained from the patient would be non-viable, as the transport tube contains a solution 
that would lyse the organism.  Therefore, this Reviewer would not consider study material 
as “isolates” (cf. the first section header in the Materials and Methods section); 

 
Response: 
The term ‘isolates’ was replaced with the term ‘nucleic acid extracts’ or with ‘DNA samples’ as 
appropriate throughout the manuscript. 
 

3) Pursuant to the previous commentary, the solution in the transport tube also liberates 
nucleic acid from the lysed T. vaginalis; 

 
Response: 
Indeed, the reviewer is correct. The solution in the transport tubes lyses the sample and liberates and 
stabilizes the DNA present in that sample.  
 

4) Did the authors’ nested PCR implement an internal control for endogenous inhibition?  If 
yes, this needs to be stated.  If not, could this be an explanation for unsuccessful typing in 
16 of the available “isolates”? 

 
Response: 
We confirmed T. vaginalis positives in TMA by a real-time T. vaginalis PCR previously described by 
Schirm et al. 2008. This PCR targets a 2kb repeated sequence and has >99% sensitivity (Schirm et 
al. 2008). We indeed used Phocine Herpes virus DNA as internal control for this PCR. We now 
mention this in the manuscript, page 5. The nested PCR, which followed the real time PCR on exactly 
the same extracted DNA sample, did not have an internal control. The MLST targets are single copy 
housekeeping genes and the sensitivity is evidently lower for these targets – even when performing a 
nested PCR. We therefore assume that unsuccessful typing of some samples was a sensitivity issue 
and not due to internal inhibition. We only considered samples with ‘full’ MLST profiles for our 
analyses, meaning that the 16 excluded samples were unsuccessfully typed for at least one MLST 
target after three sequencing attempts and re-extraction of the DNA. Below you can see an overview 
of the 16 unsuccessfully typed samples. As you can see, the majority of the unsuccessfully typed 
targets were due to low quality sequences and not due to PCR failure. 
 

Key tryp glut ft2a alts dmrp shmt m6pi 

Sample 6 
 

6 6 10 1 2 

Sample 5 3 6 4 6 1  

Sample 5 3 6 4 5 1  

Sample 5 3 6 4 5 1  

Sample   9 
 

  
 

1  

Sample 1 10 1 2 3 1  

Sample 5 3 6 
 

5 1  

Sample 1 1 
 

13 6  1 

Sample 5 1 8    
 Sample 1 

 
1 13 6 1 3 

Sample  1 1 11 2 
 

2 

Sample  1 1 16 6 1 2 

Sample   1             6      

Sample 1 6 1     

Sample 1 
 

6 
 

5 3 1 
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Sample 
 

1 1 19 14 1 1 

Blue = no band visible on gel after 3 PCR attempts, even after re-extraction of the DNA. 
Red = no consensus contig after 3 sequencing attempts. 
 

5) In Table 2, the P value of 0.028 is noted.  However, from viewing the Table itself, it is 
difficult to ascertain which data sets are being compared; 

 
Response: 
We have redesigned the table and split it into Table 2a and 2b, see below. Table 2a compares the 
age and gender compositions of the GP and STI clinic populations and also compares the T. vaginalis 
genotype prevalence between gender, age and GP/ STI clinic patients. The second part of the table 
(2b) looks specifically at characteristics of the STI clinic patients by T. vaginalis genotype, as this 
information was only available for the STI clinic population and not for the GP clinic population. 
 
 
Table 2a. Demographic characteristics, by Trichomonas vaginalis genotype, of patients attending GP 
clinics and the STI outpatient clinic in Amsterdam, the Netherlands, from January to December 2014.  

  STI clinic 

patients 

(n=34) 

GP clinic 

patients 

(n=35; 37 

samples)
a
  

P-value 

(comparison 

GP and STI  

population) 

T. 

vaginalis 

Type I 

(n=40)
b 

T. 

vaginalis 

Type II 

(n=27)
b 

P-value 

(comparison 

type I and 

II) 

Demographic 

characteristics 

       

Gender    0.055   0.211 

Male  6 (17.6) 1 (2.9)  2 (5.0) 4 (14.8)  

Female   28 (82.4) 34 (97.1)  38 (95.0) 23 (85.2)  

Age, median 

[IQR] 

 27 [23-33] 35 [29-42] 0.004 29 [23-

40] 

31 [28-

42] 

0.629 

MLST genotype    0.989   - 

Type I  20 (58.8) 20 (57.1)  - -  

Type II  13 (38.2) 14 (40.0)  - -  

Undetermined
b 

 1 (2.9) 1 (2.9)  - -  

       
a 
One GP patient was sampled twice, 6 weeks apart, and was included as two separate cases in the 

analyses. Two GP patients provided both a cervical and a urine sample at time of testing; the MLST 
profiles were identical between samples from the same patient and only one sample per patient was 
included in the analyses.  
b 
Population substructures assigned by STRUCTURE. Two samples (one GP and one STI clinic 

patient’s sample) shared <80% ancestry from the subpopulations and were excluded from the 
analyses. 
 
Table 2b. Demographic and clinical characteristics, by Trichomonas vaginalis genotype, of patients 
attending the STI outpatient clinic in Amsterdam, the Netherlands, from January to December 2014.  

  STI clinic 

patients (n=33
a
) 

T. vaginalis 

Type I 

(n=20)
b 

T. 

vaginalis 

Type II 

(n=13)
b 

P-value  

(comparison  

type I and II) 

Demographic 

characteristics 

       

Gender     0.306   

Male  5 (15.2) 2 (10.0) 3 (23.1)    

Female   28 (84.8) 18 (90.0) 10 (79.9)    

Age, median [IQR]  27 [23-33] 24[22-40] 30 [21-46] 0.624   

Ethnicity     0.552   

Dutch  2 (5.9) 1 (5.0) 1 (7.7)    
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Other European  3 (8.8) 1 (5.0) 2 (15.4)    

Turkish   1 (2.9) 1 (5.0) 0 (0.0)    

North African  3 (8.8) 1 (5.0) 2 (15.4)    

Sub-Sahara  

African 

 1 (2.9) 0 (0.0) 1 (7.7)    

Dutch Antillean   3 (8.8) 2 (10.0) 1 (7.7)    

Surinamese  20 (61.8) 14 (70.0) 6 (46.2)    

Behavioural 

characteristics 

       

No. of sex partners previous 

6 months 

    0.028   

1  18 (54.5) 14 (70.0) 4 (30.8)    

2  9 (27.3) 5 (25.0) 4 (30.8)    

3 or more  6 (18.2) 1 (5.0) 5 (38.5)    

Sexual preference     0.241   

Heterosexual  32 (97.0) 20 (100) 12 (92.3)    

Bisexual  1 (3.0) 0 (0.0) 1 (7.7)    

Clinical characteristics        

Urogenital discharge  24 (70.6) 16 (80.0) 8 (61.5) 0.337   

Bacterial vaginosis by 

Amsel criteria
b 

 5 (14.7) 4 (20.0) 1 (7.7) 0.625   

Co-infections        

Chlamydia trachomatis  8 (24.2) 4 (20.0) 4 (30.8) 0.681   

Neisseria gonorrhea  2 (6.1) 2 (10.0) 0 (0.0) 0.508   
a 
One STI clinic patient’s sample shared <80% ancestry from the subpopulations assigned by 

STRUCTURE and was excluded from the analyses. 
b 
Females only. 

  
6) It is unfortunate that only a one-year sampling was utilized in this investigation, as the 

study is based in a low-prevalence setting for T. vaginalis.  Incorporation of an additional 
timeframe (and additional T. vaginalis-positive specimens) may have better facilitated 
comparisons made by the researchers.  Additional significant conclusions may have been 
realized; and, 

 
Response: 
Our study was indeed based in a low-prevalence setting which is why even after one year of sampling 
we were only able to include 87 samples. We and others (van der Veer et al. 2015, Geelen et al. 
2014) have shown that T. vaginalis prevalence is very low in the Netherlands, with our study location 
in Amsterdam having the largest STI clinic population in the country. We therefore do not think that 
samples from other Dutch regions, or western European regions for that matter, would greatly change 
our outcomes. Samples from regions with higher prevalence, on the other hand, would be of great 
interest and we would expect to find additional significant findings. We would also like to emphasize 
that since the publication of the MLST typing method for T. vaginalis (Cornelius et al. 2012) there has 
only been one publication applying the method where merely 23 clinical isolates were included, also 
from a low prevalence region (Hawksworth et al. 2015). With our paper we want to encourage 
researchers in regions with higher T. vaginalis infections burdens to perform similar analyses to ours 
and use this molecular typing method to analyze infection routes, ascertain clinical-genotype 
relationships and discern re-infections from treatment failures.  
 
7) If the contents of the APTIMA transport tube were truly the basis for this typing investigation, 
the scope of the study could easily have been expanded to make it multi-centered, with a large n 
value (pursuant to the previous commentary). 
 
Response: 
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APTIMA transport tubes were indeed the basis for this study thus facilitating easy collection and 
storage of T. vaginalis samples and so enabling large scale studies. With this paper we would like to 
encourage researchers to initiate such studies. 
 
Reviewer: 2 
Reviewer Name: Denise C Cornelius 
Institution and Country: University of Mississippi Medical Center, United States of America Competing 
Interests: None declared 
 
This is a well written manuscript presenting a fairly new method for genotyping T. vaginalis. The 
authors have modified a previously published MLST scheme and improved on the time required for 
testing patient samples. The authors results are consistent with previous genotyping studies of T 
vaginalis using a variety of methods. New associations are presented between genotype and sexual 
behavior. The reviewer has no comments for the authors on modifications of the paper. 
 
Response: 
Thank you very much. 

 

VERSION 2 – REVIEW 

REVIEWER Erik Munson 
Marquette University USA 

REVIEW RETURNED 28-Aug-2016 

 

GENERAL COMMENTS The authors answered previous reviewer concerns in satisfactory 
fashion and added appropriate text to the manuscript. The 
manuscript is still compromised by a low n number (largely on the 
basis of the low-prevalence population). However, the authors 
demonstrate value of this modified typing method on a very easy-to-
acquire specimen source.  
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