
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Continuing reductions in HPV 16/18 in a population with high 
coverage of bivalent HPV vaccination in England: an ongoing cross-
sectional study 

AUTHORS Mesher, David; Panwar, Kavita; Thomas, Sara; Beddows, Simon; 
Soldan, Kate 

 

VERSION 1 - REVIEW 

REVIEWER Anna Söderlund Strand 
Dept of Clinical Microbiology, Skåne University Hospital, Sweden 

REVIEW RETURNED 22-Sep-2015 

 

GENERAL COMMENTS In the manuscript ”Continuing reductions in HPV 16/18 and 
emerging cross-protective effects in a population with high coverage 
of bivalent HPV vaccination”, the authors report the effects of the 
HPV vaccination in England; a previous report was published in 
2014. In the present study, HPV prevalence is reported before 
vaccination and at two time periods after the introduction of HPV 
vaccination.  
 
Methods  
P. 5 line 35: What was the HPV vaccination coverage during the 
period when the pre-vaccination samples were obtained? The 
references for vaccination coverage cover the years 2009-2013, but 
not 2008, and the bivalent vaccine was available in the UK already 
in 2007.  
 
Could an individual contribute to more than one sample during a 
post-vaccination period?  
 
Results  
p. 9, lines19-20: ”However, there was no decrease in the prevalence 
of HPV 16 and/or 18 in the oldest age group..”. According to the 
type-specific data for HPV 18 in table 2, the prevalence is lower 
post-vaccination also in the oldest age group. Does this reflect a 
general decrease in HPV 18-specific prevalence? Could this mean 
that the decrease observed in the younger, vaccinated age groups is 
not entirely due to vaccination only?  
 
P. 15 Low-risk HPV 6 and/or 11: Please add the change in 
prevalence of these types also for 22-24 year-olds.  
 
General comments  
After September 2012, the quadrivalent vaccine was offered instead 
of the bivalent. Do the authors believe that it is at all possible to 
detect any effects of the quadrivalent vaccine (e.g. some type-
specific differences in cross-protection effects) already in the present 
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survey?  
 
In the previously published article on reduction of HPV 16/18 
(Mesher et al 2014 Vaccine), it is reported that even though there 
was close agreement between HC2 and the Luminex-based test for 
the vaccine types, the difference was somewhat greater for non-
vaccine high-risk types. Have the authors considered to re-analyse 
the pre-vaccination samples with the Luminex-based test used for 
post-vaccination analysis? 

 

REVIEWER Allan Hildesheim 
National Cancer Institute, USA 

REVIEW RETURNED 09-Oct-2015 

 

GENERAL COMMENTS This manuscript evaluates the impact of HPV-16/18 vaccine 
introduction in the UK in 2008 on rates of type-specific HPV 
infections. Prevalence of HPV infection (both vaccine types and non-
vaccine types) are compared between over 2,000 women attending 
STD clinics pre-2008 and over 7,000 women attending such clinics 
after vaccine introduction (3,600 in 2010-11 and 3,700 in 2012-13). 
Results from this evaluation confirm previous reports (including a 
previous report by the UK group in 2013) showing reduction in the 
prevalence of vaccine-type HPV infections (HPV-16/18) in the years 
following vaccine introduction. Interestingly, this report also 
evaluated rates of non-vaccine-type HPV infections before and after 
vaccine introduction. While the topic addressed is of considerable 
interest, interpretation of findings from this study is complicated by 
several factors:  
 
- Use of different HPV typing assays before versus after vaccine 
introduction  
- Inclusion of different testing laboratories before versus after 
vaccine  
introduction  
- Differences observed between the groups being compared (Table 
1) with  
respect to age (younger pre-vaccination), ethnicity (lower proportion 
of non-  
whites pre-vaccination), and chlamydia prevalence (higher rates pre-  
vaccination once two outlier laboratories were excluded)  
 
The authors are aware of these issues and have attempted to 
account for some of them via statistical adjustment and sensitivity 
analyses. However, a more formal statistical accounting of temporal 
changes could be considered by using the older age group (who 
remained unvaccinated throughout the study period) to formally 
calibrate results observed in the younger groups vaccinated post-
2008. Also, as acknowledged by the authors, uncertainty in the 
estimates of HPV assay sensitivity and specificity from their 
modestly sized validation study were not accounted for in their 
analysis. Accounting for uncertainty in the estimates of sensitivity 
and specificity should be considered.  
 
Given the complexities mentioned above, additional details in the 
Methods section regarding the statistical method used to account for 
the change in laboratory assay used pre- versus post-vaccination 
would be useful to the reader. Also, information on any procedures 
implemented to ensure consistency in HPV testing across 
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laboratories (e.g., were calibration panels used across laboratories?) 
would be of interest to include.  
 
Finally, in the Abstract, the authors highlight the reductions in 
prevalence observed post vaccination for vaccine and some non-
vaccine types, but fail to mention the overall increase in non-vaccine 
types observed after vaccine introduction. 

 

REVIEWER Maria Brotons, MD, MPH 
Catalan Institute of Oncology (ICO)-IDIBELL. Spain 

REVIEW RETURNED 14-Oct-2015 

 

GENERAL COMMENTS This interesting article provides new data on the changes in type-
specific HPV prevalence after HPV vaccine introduction in England. 
It analyzes data from almost ten thousand residual specimens taken 
for chlamydia screening (7321 specimens from the post-vaccination 
period and 2354 specimens from the pre-vaccination period). The 
article is well written and the presentation of results is clear. I don't 
have major concern for the statistical parts in general. My comments 
are listed below.  
 
1) Abstract, methods: Please specify age group (women aged 16-24 
years).  
2) Please provide a reference for page 4, line 14.  
3) Page 5, lines 15-16: Please specify if participants gave or not 
informed consent before taking part of the study.  
4) Page 7, line 3 and Table 1: In the text the number of specimens 
analysed is 2354 whereas in table 1 the number is 2369.  
5) Clarification requested: Could the authors please clarify why did 
they decide to combine the post-vaccination prevalence instead of 1) 
comparing the pre-vaccination prevalence with the two post-
vaccination periods (i.e. 2008 vs 2010/1 and 2008 vs 2012/3) or 2) 
comparing the three periods?  
6) Page 13, line 4: According to Table 2 p-value for trend is 0.021 
not 0.25.  
7) Page 13, title of section "Other (non-vaccine, non-cross-
protective) high-risk types”: I think that the title is confusing because 
this analysis includes cross-protective types (HPV31, HPV33 and 
HPV45). Suggestion for the title: “Non-vaccine high-risk HPV types”.  
8) Page 13, line 21: Please specify that the increase in the 
prevalence of the additional nonavalent HR-HPV types in age group 
16-18 was not statistically significant.  
9) Page 16, line 10: Please specify that reduction is only seen in 
type HPV 31.  
10) Page 17: Please discuss in the limitations that vaccination was 
not individually reported.  
11) Page 17, line 21: This sentence needs rewording. Tabrizi et al 
did not find significant declines for non-vaccine high-risk types when 
comparing the post-vaccine samples with the pre-vaccine samples. 
Within the post-vaccine era, vaccinated women had a lower 
prevalence of HPV 31, 33 and 45.  
12) Page 17, line 24: the reduction in non-vaccine high-risk types 
was not statistically significant.  
13) Page 18, line 4: I would suggest specifying in which HPV types 
are seen the reductions.  
14) Box with Strengths and limitations: As there is no information on 
vaccination status the effectiveness of the bivalent HPV vaccine 
could not be assessed. I suggest replacing 'effectiveness' by 
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'population impact'. Also, in the third bullet point I suggest replacing 
‘prevalence of HPV’ by ‘ prevalence of vaccine-targeted HPV types’. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Anna Söderlund Strand  

Dept of Clinical Microbiology, Skåne University Hospital, Sweden  

 

Please leave your comments for the authors below  

In the manuscript ”Continuing reductions in HPV 16/18 and emerging cross-protective effects in a 

population with high coverage of bivalent HPV vaccination”, the authors report the effects of the HPV 

vaccination in England; a previous report was published in 2014. In the present study, HPV 

prevalence is reported before vaccination and at two time periods after the introduction of HPV 

vaccination.  

 

Methods  

P. 5 line 35: What was the HPV vaccination coverage during the period when the pre-vaccination 

samples were obtained? The references for vaccination coverage cover the years 2009-2013, but not 

2008, and the bivalent vaccine was available in the UK already in 2007.  

All the pre-vaccination samples were collected between January and September 2008. The National 

HPV immunisation programme in England was first introduced in September 2008, hence all women 

in the pre-vaccination period would have been unvaccinated as part of the national programme. We 

have amended a sentence in the Methods to clarify this, as follows: “Pre-vaccination period 

specimens were collected between January and September 2008, prior to the introduction of the 

national HPV vaccination programme in England.”  

 

Could an individual contribute to more than one sample during a post-vaccination period?  

This surveillance made use of residual specimens and all testing was performed on unlinked and 

anonymised specimens. As such, it would be impossible to ascertain if multiple specimens were 

obtained for the same individual (although we think that this is unlikely to have been a common 

occurrence). We have added the following sentence to the Methods “Prior to testing for HPV DNA, 

specimens were unlinked from any patient identifiable data and anonymised”.  

 

Results  

p. 9, lines19-20: ”However, there was no decrease in the prevalence of HPV 16 and/or 18 in the 

oldest age group..”. According to the type-specific data for HPV 18 in table 2, the prevalence is lower 

post-vaccination also in the oldest age group. Does this reflect a general decrease in HPV 18-specific 

prevalence? Could this mean that the decrease observed in the younger, vaccinated age groups is 

not entirely due to vaccination only?  

This is correct. We haven’t included HPV16 and HPV18 separately in Table 3. The unadjusted odds 

ratio for HPV18 (comparing pre- vs. post-vaccination periods) was 0.5 (0.3-0.8). However, the 

adjusted OR (adjusted for age, recruitment venue, chlamydia positivity and assay change) was 0.8 

(0.4, 1.6). We have added a sentence following this section, as follows; “There was a slight decrease 

in HPV18 infection in the oldest age-group but this difference was no longer seen once adjustment 

was made for changes in population and HPV assay (data not shown).”  

 

P. 15 Low-risk HPV 6 and/or 11: Please add the change in prevalence of these types also for 22-24 

year-olds.  

We are grateful to the reviewer for picking up on this omission. We have now added the change in 

prevalence for HPV6/11 to the Results, as follows “There was no evidence of a change in the 

 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-2015-009915 on 11 F

ebruary 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


prevalence of HPV6/11 in the older age-group (22-24 year olds, 4.4% pre-vaccination vs. 4.3% post-

vaccination; adjusted OR 1.2 (0.6-2.4))”  

 

General comments  

After September 2012, the quadrivalent vaccine was offered instead of the bivalent. Do the authors 

believe that it is at all possible to detect any effects of the quadrivalent vaccine (e.g. some type-

specific differences in cross-protection effects) already in the present survey?  

This surveillance was conducted in 16-24 year old women who would have been too old to have been 

eligible to receive the quadrivalent vaccine. We have added two sentences to the Discussion as 

follows: “In England, the quadrivalent vaccine was introduced to the national HPV immunisation 

programme from 2012 as part of routine vaccination of 12 year old girls. At the time this surveillance 

was conducted, the oldest women vaccinated with the quadrivalent vaccine as part of the national 

programme would have been 14 years old, hence too young to be included in this surveillance 

(conducted among 16-24 year olds). Therefore, all women included in this surveillance who were 

vaccinated as part of the national immunisation programme would have received the bivalent HPV 

vaccine.”  

 

In the previously published article on reduction of HPV 16/18 (Mesher et al 2014 Vaccine), it is 

reported that even though there was close agreement between HC2 and the Luminex-based test for 

the vaccine types, the difference was somewhat greater for non-vaccine high-risk types. Have the 

authors considered to re-analyse the pre-vaccination samples with the Luminex-based test used for 

post-vaccination analysis?  

We discuss the impact of this change in HPV assay. Unfortunately it’s no longer feasible to re-analyse 

all the pre-vaccination specimens. However, we have adjusted the ORs to address the differences in 

diagnostic accuracy between the two assays.  

 

Reviewer: 2  

 

Allan Hildesheim  

National Cancer Institute, USA  

 

Please leave your comments for the authors below  

This manuscript evaluates the impact of HPV-16/18 vaccine introduction in the UK in 2008 on rates of 

type-specific HPV infections. Prevalence of HPV infection (both vaccine types and non-vaccine types) 

are compared between over 2,000 women attending STD clinics pre-2008 and over 7,000 women 

attending such clinics after vaccine introduction (3,600 in 2010-11 and 3,700 in 2012-13). Results 

from this evaluation confirm previous reports (including a previous report by the UK group in 2013) 

showing reduction in the prevalence of vaccine-type HPV infections (HPV-16/18) in the years 

following vaccine introduction. Interestingly, this report also evaluated rates of non-vaccine-type HPV 

infections before and after vaccine introduction. While the topic addressed is of considerable interest, 

interpretation of findings from this study is complicated by several factors:  

 

- Use of different HPV typing assays before versus after vaccine introduction  

- Inclusion of different testing laboratories before versus after vaccine  

introduction  

- Differences observed between the groups being compared (Table 1) with  

respect to age (younger pre-vaccination), ethnicity (lower proportion of non-  

whites pre-vaccination), and chlamydia prevalence (higher rates pre-  

vaccination once two outlier laboratories were excluded)  

 

The authors are aware of these issues and have attempted to account for some of them via statistical 

adjustment and sensitivity analyses. However, a more formal statistical accounting of temporal 
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changes could be considered by using the older age group (who remained unvaccinated throughout 

the study period) to formally calibrate results observed in the younger groups vaccinated post-2008. 

Also, as acknowledged by the authors, uncertainty in the estimates of HPV assay sensitivity and 

specificity from their modestly sized validation study were not accounted for in their analysis. 

Accounting for uncertainty in the estimates of sensitivity and specificity should be considered.  

 

Given the complexities mentioned above, additional details in the Methods section regarding the 

statistical method used to account for the change in laboratory assay used pre- versus post-

vaccination would be useful to the reader. Also, information on any procedures implemented to 

ensure consistency in HPV testing across laboratories (e.g., were calibration panels used across 

laboratories?) would be of interest to include.  

We thank the reviewer for this overview and his suggestions. We address these in the same order 

below;  

- A more formal statistical accounting of temporal changes:  

We thank the reviewer for this suggestion. We did consider such an analysis to calibrate changes in 

younger women by using data on changes in the unvaccinated older women. However, we had 

concerns that temporal changes seen in older women would not necessarily reflect changes in the 

younger women (particularly in a younger population attending for chlamydia screening). We have 

stated in the manuscript; “The fact that the reductions in HPV 16/18, and in the cross-protective type 

HPV31, were only seen in the age-groups eligible for national HPV vaccination, and reduced further in 

the later post-vaccination period (i.e. were proportionate to estimated vaccination coverage), strongly 

suggests that the changes seen are attributable to vaccination.”. However, we feel that a formal 

statistical analysis to account for this would not be appropriate.  

- Accounting for uncertainty in the estimates of sensitivity and specificity should be considered.  

Thank you, we agree that this is a useful addition to this manuscript. We have now used 

bootstrapping techniques to account for the uncertainty of the specificity and sensitivity estimates 

from the validation study. The corresponding 95% CIs have been added to the adjusted estimates in 

Table 3 and in the text. Accounting for this uncertainty has provided conservative estimates with wider 

confidence intervals, particularly for the individual HPV types. Of note, once we account for this 

additional uncertainty, the reduction in the prevalence of HPV31 post-vaccination is no longer 

significant and the text has been rewritten to reflect this.  

- additional details in the Methods section regarding the statistical method used to account for the 

change in laboratory assay used pre- versus post-vaccination  

We have added some additional details to the Methods section and included details of the 

bootstrapping techniques (see above comment), as follows “This command performs logistic 

regression when the binary outcome is measured with uncertainty. This adjustment did not account 

for the uncertainty surrounding the sensitivity and specificity estimates, hence bootstrapping 

techniques were used to incorporate this.”  

- Consistency in HPV testing across laboratories:  

Residual specimens were sent to Public Health England and were all tested for HPV there. We have 

added a sentence in the Methods to clarify this; “Residual specimens were all sent for HPV testing at 

the Virus Reference Department laboratory at PHE.”  

 

Finally, in the Abstract, the authors highlight the reductions in prevalence observed post vaccination 

for vaccine and some non-vaccine types, but fail to mention the overall increase in non-vaccine types 

observed after vaccine introduction.  

We thank the reviewer for this suggestion. We hadn’t included the increases in non-vaccine types 

because we felt that this could easily be misinterpreted if not presented along with the limitations of 

our study (in particular the change in HPV testing assay and the potential unmasking effect) which are 

discussed fully in the paper. We have now added the following text to the Abstract “Some overall 

increase in non-vaccine types was seen in the youngest age-groups (Odds ratios (95% CI); 1.3 (1.1-

1.6) and 1.5 (1.2-1.8) for 16-18 and 19-21 year olds respectively when adjusted for known population 
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changes and the change in assay) although this should be interpreted with caution given the potential 

unmasking effect.”.  

 

Reviewer: 3  

 

Maria Brotons, MD, MPH  

Catalan Institute of Oncology (ICO)-IDIBELL. Spain  

 

Please leave your comments for the authors below  

 

This interesting article provides new data on the changes in type-specific HPV prevalence after HPV 

vaccine introduction in England. It analyzes data from almost ten thousand residual specimens taken 

for chlamydia screening (7321 specimens from the post-vaccination period and 2354 specimens from 

the pre-vaccination period). The article is well written and the presentation of results is clear. I don't 

have major concern for the statistical parts in general. My comments are listed below.  

 

1) Abstract, methods: Please specify age group (women aged 16-24 years).  

We have amended the Abstract Methods to include the age-group  

2) Please provide a reference for page 4, line 14.  

We have added appropriate references here  

3) Page 5, lines 15-16: Please specify if participants gave or not informed consent before taking part 

of the study.  

We have added the following line to the Methods “Individual patient consent was not required as this 

study tested anonymised specimens (with no patient identifiable data) as part of Public Health 

Surveillance conducted to monitor the HPV vaccination programme.”  

4) Page 7, line 3 and Table 1: In the text the number of specimens analysed is 2354 whereas in table 

1 the number is 2369.  

We thank the reviewer for highlighting this error. We have now amended Table 1 with the correct 

number of specimens (n=2354)  

5) Clarification requested: Could the authors please clarify why did they decide to combine the post-

vaccination prevalence instead of 1) comparing the pre-vaccination prevalence with the two post-

vaccination periods (i.e. 2008 vs 2010/1 and 2008 vs 2012/3) or 2) comparing the three periods?  

We think, in fact, that we did this. We first looked at pre-vaccination vs. the combined post-vaccination 

period. However, we additionally looked at the periods separated and present these in Tables 2.  

6) Page 13, line 4: According to Table 2 p-value for trend is 0.021 not 0.25.  

These p-values are from different analyses. The p-value of 0.021 (in Table 2) is from the unadjusted 

analysis. The p-value of 0.25 in the text was from the adjusted analysis (adjusted for demographics 

and assay change). We have clarified this in the text as follows: “After adjusting for demographics and 

the change HPV assay, the adjusted OR post-vaccination (combined) was 0.9 (95% CI; 0.6-1.3), p-

value=0.58 (Table 2 and 3)”  

[Note: Following a suggestion from Reviewer 2, we have made a change to the analysis to 

incorporate the uncertainty surrounding the sensitivity and specificity estimates used to adjust for the 

assay change. The 95% CI and p-value have been changed accordingly.]  

7) Page 13, title of section "Other (non-vaccine, non-cross-protective) high-risk types”: I think that the 

title is confusing because this analysis includes cross-protective types (HPV31, HPV33 and HPV45). 

Suggestion for the title: “Non-vaccine high-risk HPV types”.  

We thank the reviewer for picking this up. We have amended the title to “Non-vaccine high-risk HPV 

types” as suggested.  

8) Page 13, line 21: Please specify that the increase in the prevalence of the additional nonavalent 

HR-HPV types in age group 16-18 was not statistically significant.  

We have amended this sentence to “There was also evidence for increases in the prevalence of the 

additional nonavalent HR-HPV types in the 19-21 year old age-group”.  
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9) Page 16, line 10: Please specify that reduction is only seen in type HPV 31.  

We have amended this sentence to “The observation that the reductions in HPV 16/18, and in the 

cross-protective type HPV31, were only seen…”  

10) Page 17: Please discuss in the limitations that vaccination was not individually reported.  

We thank the reviewer for this. We have added two sentences to page 17, as follows “We were 

unable to link these specimens to individual HPV vaccination status and coverage estimates were 

derived from published data. This meant that we considered population level impact of HPV 

vaccination rather than direct calculation of vaccine effectiveness.”  

11) Page 17, line 21: This sentence needs rewording. Tabrizi et al did not find significant declines for 

non-vaccine high-risk types when comparing the post-vaccine samples with the pre-vaccine samples. 

Within the post-vaccine era, vaccinated women had a lower prevalence of HPV 31, 33 and 45.  

We thank the reviewer for correcting this. We have amended the text appropriately to “Tabrizi et al, 

showed a 77% reduction in the prevalence of HPV vaccine types among young women attending for 

a Pap test in Australia”  

12) Page 17, line 24: the reduction in non-vaccine high-risk types was not statistically significant.  

We have removed the reductions in non-vaccine high-risk HPV types from this sentence.  

13) Page 18, line 4: I would suggest specifying in which HPV types are seen the reductions.  

We have amended this sentence to “These data provide clear evidence of a reduction in the HPV 

vaccine types and evidence of a reduction in HPV31, a closely related HPV type, since the 

introduction of the HPV immunisation programme in England”. We have also removed “emerging 

evidence of cross-protection” from the title of the paper.  

14) Box with Strengths and limitations: As there is no information on vaccination status the 

effectiveness of the bivalent HPV vaccine could not be assessed. I suggest replacing 'effectiveness' 

by 'population impact'. Also, in the third bullet point I suggest replacing ‘prevalence of HPV’ by ‘ 

prevalence of vaccine-targeted HPV types’.  

We have made these changes as suggested. 

 

VERSION 2 – REVIEW 

REVIEWER Anna Söderlund Strand 
Dept of Clinical Microbiology, Skåne University Hospital, Sweden 

REVIEW RETURNED 10-Nov-2015 

 

GENERAL COMMENTS All comments in my previous review have been taken into 
consideration and the manuscript has been changed accordingly. I 
have no further comments.  

 

REVIEWER Maria Brotons 
Catalan Institute of Oncology (ICO)-IDIBELL. Spain 

REVIEW RETURNED 05-Nov-2015 

 

GENERAL COMMENTS All the comments were properly addressed. I have no additional 
comments.   
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