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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.   
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VERSION 1 - REVIEW 

REVIEWER Chatzis Olga 
University hospital of Geneva  
Switzerland 

REVIEW RETURNED 08-May-2016 

 

GENERAL COMMENTS - For immunological endpoint: which sex-difference in antibodies 
concentration is expected and which one will be consider as 
clinically relevant? would it not be wiser to consider rather the 
seroconversion rate?  
- Detailing limitations of this approach of data meta-analyses  

 

REVIEWER Christine Stabell Benn 
Research Center for Vitamins and Vaccines, Statens Serum Institut, 
Denmark 

REVIEW RETURNED 27-May-2016 

 

GENERAL COMMENTS Voysey et al aim to investigate potential sex differences in 
responses to multiple different relevant childhood vaccines by 
conducting a meta-analysis of 170 clinical trials, allegedly made 
accessible in an unbiased fashion by GSK. Moreover, potential 
differences in responses to vaccines according to age/timing of 
vaccination will be explored.  
 
This is a very interesting and needed undertaking that can 
substantiate the discussion of sex differences in vaccinology. Also, 
the planned analysis of the potential modifying effect of a prior 
vaccine to subsequent heterologous vaccination is highly warranted, 
and the study may also investigate if immunogenicity including 
antibody responses translates differently into clinical efficacy in boys 
versus girls.  
While I appraise the overall study design, I have below a few 
additional remarks and questions which may be considered before 
the protocol is accepted.  
 
Can the investigators reflect on any potential bias as to whether 
trials are made available through the online service by the industry? 
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The authors state that GSK has the largest number of trials made 
accessible, whereas “No other pharmaceutical company registered 
on  
https://clinicalstudydatarequest.com/ has substantial numbers of 
vaccine studies available”. So what determines the availability, and 
how may this influence the planned analyses?  
 
P 10, line 13 reads: “(…) only results which are of both statistical 
and clinical relevance will be considered important”. How do the 
authors define clinical relevance for e.g. immunoglobulin responses? 
As far as we know, there is no well-defined correlation between Ig 
and clinical protection for the vaccines under study?  
 
P 8: Since vaccines might impact responses in the two sexes 
differently it would be advisable to include a fixed sex-vaccine 
interaction effect in the hierarchical mixed-effects model.  
The authors mention some additional effects that they will include “if 
inclusion improves model fit”. While this is reasonable, it should be 
specified how model fit will be assessed. If the plan is to use the 
variance explained by the model in the data used to fit the model, 
more explanatory variables will always improve the fit. Instead, the 
model fit could be assessed either by splitting the data into a training 
and a validation set, or by employing a penalty such as the Akaike, 
Bayesian, or Deviance Information Criterion (AIC, BIC, or DIC).  
 
Will the inactivated and oral polio vaccines be analysed separately 
as different vaccines (p 6)? IPV vs OPV are fundamentally different 
in respect to route, live/inactivated, antigen dose, adjuvant etc. 
Likewise, will the whole cell and acellular pertussis vaccines be 
analysed separately?  
 
I would be skeptical as to whether the data can adequately answer 
hypothesis 1b (p 5), if only BCG vaccination data is available on 
country level and not on individual level (p 7). Hence, the analysis of 
possible differences in responses to subsequent vaccination will 
depend on a country-to-country comparison, where more than just 
BCG vaccination routines differ, i.e. potentially confounded.  
 
Minor:  
P 2 line 28: spelling of immunoglobulins.  
P 5, line 36 reads “Does prior administration of live attenuated viral 
vaccines (e.g. Bacillus Calmette-Guérin (BCG)) impact on…“ BCG is 
not viral. 

 

REVIEWER Sukanta Chatterjee 
Prof of Pediatrics  
KPC Medical College  
Kolkata, India 

REVIEW RETURNED 31-May-2016 

 

GENERAL COMMENTS In Hypothesis under Sex differences item 1-b: The description `live 
attenuated viral vaccine e.g. BCG' needs modification   
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Chatzis Olga  

Institution and Country: University hospital of Geneva, Switzerland Competing Interests: None  

 

- For immunological endpoint: which sex-difference in antibodies concentration is expected and which 

one will be consider as clinically relevant?  

 

Response: We would expect higher responses in females for some antigens, as per previous studies, 

but not necessarily for all antigens. The clinical relevance is difficult to define a priori. If large 

differences are observed between the sexes, yet all children have antibody levels above accepted 

thresholds for protection against disease, then there is limited immediate clinical relevance. However, 

if such differences were to be applied in a population where a vaccine is less effective, or as vaccine 

antibody levels wane with time, there may be certain children who are less protected and such 

findings could become important.  

 

-Would it not be wiser to consider rather the seroconversion rate?  

 

Response: We agree that seroconversion is a useful endpoint for analysis when considering vaccine 

antibody responses, particularly in clinical trials. However, seroconversion rates are often very high 

when measured one month post-vaccine administration and thus for the purposes of finding 

differences such an endpoint is not as suitable as a continuous endpoint.  

 

- Detailing limitations of this approach of data meta-analyses  

 

Response: We have added the following limitations section  

 

Limitations  

All studies in these meta-analyses are from a single manufacturer and whilst this provides some 

benefits, such as similar laboratory processes, there are limitations to this approach. Findings based 

on meta-analyses of vaccines from a single manufacturer are not always applicable to vaccines from 

other manufacturers. In addition, data for some variables, such as location and BCG status, are only 

available at country- rather than individual-level. This makes comparisons at country-level possibly 

open to some confounding.  

 

 

Reviewer: 2  

Reviewer Name: Christine Stabell Benn  

Institution and Country: Research Center for Vitamins and Vaccines, Statens Serum Institut, Denmark 

Competing Interests: None  

 

Voysey et al aim to investigate potential sex differences in responses to multiple different relevant 

childhood vaccines by conducting a meta-analysis of 170 clinical trials, allegedly made accessible in 

an unbiased fashion by GSK. Moreover, potential differences in responses to vaccines according to 

age/timing of vaccination will be explored.  

 

This is a very interesting and needed undertaking that can substantiate the discussion of sex 

differences in vaccinology. Also, the planned analysis of the potential modifying effect of a prior 

vaccine to subsequent heterologous vaccination is highly warranted, and the study may also 

investigate if immunogenicity including antibody responses translates differently into clinical efficacy in 

boys versus girls.  

While I appraise the overall study design, I have below a few additional remarks and questions which 
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may be considered before the protocol is accepted.  

 

Can the investigators reflect on any potential bias as to whether trials are made available through the 

online service by the industry? The authors state that GSK has the largest number of trials made 

accessible, whereas “No other pharmaceutical company registered on 

https://clinicalstudydatarequest.com/ has substantial numbers of vaccine studies available”. So what 

determines the availability, and how may this influence the planned analyses?  

 

Response: We agree with Dr. Benn that there are potential biases due to the source of these data. 

We have accessed data that has been made publically available through a particular website, 

however, we have no insight into the decision making processes by which companies make studies 

available on the website, and therefore there is the potential for biases for which we have no 

knowledge. The major source of potential bias is that the majority of vaccines administered in these 

trials are vaccines from a single manufacturer, thus the generalisability of some findings to vaccines 

from other manufacturers may be limited. None of the trials were conducted for the purpose of 

determining differences due to sex, age or any other factors which we intend to investigate so it is 

unlikely these effects would influenced by the single data source.  

 

P 10, line 13 reads: “(…) only results which are of both statistical and clinical relevance will be 

considered important”. How do the authors define clinical relevance for e.g. immunoglobulin 

responses? As far as we know, there is no well-defined correlation between Ig and clinical protection 

for the vaccines under study?  

 

Response: We agree that clinical relevance is hard to define particularly in the situation where some 

vaccines have no agreed correlate of protection.  

There will be considerable statistical power for the comparisons which will be made in these analyses 

and thus the potential for highly statistically significant findings of limited clinical importance. For 

example, a 3% increase in antibody levels may in some situations be statistically significant, however 

it is unlikely any clinician would consider such an increase to be clinically relevant. We plan to 

consider both statistical and clinical relevance wherever such considerations are possible rather than 

focus solely on findings of statistical significance.  

 

P 8: Since vaccines might impact responses in the two sexes differently it would be advisable to 

include a fixed sex-vaccine interaction effect in the hierarchical mixed-effects model.  

 

Response: We agree, and described such an analysis on page 9: “Subgroup comparisons will be 

used to assess factors which influence sex-differences in responses (hypotheses 1 – a,b,c,d) by 

including within the model, an additional subgroup-by-sex interaction term.”  

 

The authors mention some additional effects that they will include “if inclusion improves model fit”. 

While this is reasonable, it should be specified how model fit will be assessed. If the plan is to use the 

variance explained by the model in the data used to fit the model, more explanatory variables will 

always improve the fit. Instead, the model fit could be assessed either by splitting the data into a 

training and a validation set, or by employing a penalty such as the Akaike, Bayesian, or Deviance 

Information Criterion (AIC, BIC, or DIC).  

 

Response: We agree with Dr Benn and had AIC in mind when writing the above. This has now been 

explicitly stated on page 8.  

 

Will the inactivated and oral polio vaccines be analysed separately as different vaccines (p 6)? IPV vs 

OPV are fundamentally different in respect to route, live/inactivated, antigen dose, adjuvant etc. 

Likewise, will the whole cell and acellular pertussis vaccines be analysed separately?  
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Response: Yes, these will be separate analyses.  

 

I would be skeptical as to whether the data can adequately answer hypothesis 1b (p 5), if only BCG 

vaccination data is available on country level and not on individual level (p 7). Hence, the analysis of 

possible differences in responses to subsequent vaccination will depend on a country-to-country 

comparison, where more than just BCG vaccination routines differ, i.e. potentially confounded.  

 

Response: We agree that there is the potential for confounding with this particular analysis. However, 

in some countries, data are available from trials which were conducted both before and after the 

recent removal of BCG from the infant immunisation programme. This makes some within-country 

comparisons possible, although does not entirely remove issues of confounding.  

 

Minor:  

P 2 line 28: spelling of immunoglobulins.  

P 5, line 36 reads “Does prior administration of live attenuated viral vaccines (e.g. Bacillus Calmette-

Guérin (BCG)) impact on…“ BCG is not viral.  

 

Response: Thank you for pointing out these errors. We have amended the above.  

 

Reviewer: 3  

Reviewer Name: Sukanta Chatterjee  

Institution and Country: Prof of Pediatrics, KPC Medical College, Kolkata, India Competing Interests: 

None declared  

 

In Hypothesis under Sex differences item 1-b: The description `live attenuated viral vaccine e.g. BCG' 

needs modification  

 

Response: Amended as above 

VERSION 2 – REVIEW 

REVIEWER Christine Stabell Benn 
Research Center for Vitamins and Vaccines, Statens Serum Institut, 
Denmark 

REVIEW RETURNED 17-Jun-2016 

 

GENERAL COMMENTS No further comments  
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