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Dear Ms. Bally  

 

Manuscript ID BMJ.2016.036777 APPEAL entitled "Risk of acute myocardial infarction with NSAIDs in real-

world use: a Bayesian meta-analysis of individual patient data"  

 

Thank you for sending your Appeal which we have considered carefully.  We are able to accept the Appeal 

and offer you to revise the article and respond to referee comments.  

 

The paper was seen by two statisticians, Professor Riley and Professor Deeks as well as by other reviewers. 
Professor Riley felt his concern had not really been addressed as outlined in his statistical report (reviewer 

1). Professor Deeks was particularly concerned with the rofecoxib-MI risk relationship criterion. He would 

be in favour if you have not actually excluded any studies on this criterion alone not being met and if you 

are able to better describe the study selection and evaluation process as outlined in his statistical report 

(reviewer 4).  

 

Please note this is the last round of revision we will be able to accommodate for this paper. In our 

experience, multiple rounds of revisions usually leave editors and authors exhausted, and no one ends up 

happy - we may end up publishing a paper in which we do not have full confidence, and authors may be 

unhappy if after many revisions the paper is rejected. We're relaying the concerns of our statisticians in 
their reports below (reviewers 1 and 4).  

 

We'd like to offer you one final chance to revise the paper along these lines. It will then go back to 

Professor Riley and Professor Deeks. If they still aren't satisfied then I'm afraid we will have to part ways.  

 

 

Please contact me if you have any queries.  

 

Deadline: Your revised manuscript should be submitted by 28-May-2017.  If it is not possible for you to 
submit your revision by then, we may have to consider your paper as a new submission.  

 

Open access publication fee: The BMJ is committed to keeping research articles Open Access (with Creative 

Commons licences and deposit of the full text content in PubMedCentral  as well as fully Open Access on 

bmj.com). To support this we are now asking all authors to pay an Open Access fee of £3000 on 

acceptance of their paper. If we accept your revised article we will ask you to pay the Open Access 

publication fee; we do have a waiver policy for authors who cannot pay. Consideration of your paper is not 

related to whether you can or cannot pay the fee (the editors will be unaware of this), and you need do 

nothing now.  

 
How to submit your revised article: Log into https://mc.manuscriptcentral.com/bmj and enter your Author 

Center, where you will find your manuscript title listed under "Manuscripts with Decisions."  Under 

"Actions," click on "Create a Revision."  Your manuscript number has been appended to denote a revision.  

 

You may also click the below link to start the revision process (or continue the process if you have already 

started your revision) for your manuscript. If you use the below link you will not be required to login to 

ScholarOne Manuscripts.  

 

*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage 
to confirm. ***  

 

https://mc.manuscriptcentral.com/bmj?URL_MASK=b21ec1c62bc94082ae12463fba2ab4b1  

 

You will be unable to make your revisions on the originally submitted version of the manuscript.  Instead, 

revise your manuscript using a word processing program and save it on your computer.  

 

Once the revised manuscript is prepared, you can upload it and submit it through your Author Center. 

When submitting your revised manuscript, you will be able to respond to the comments made by the 

reviewer(s) and Committee  in the space provided.  You can use this space to document any changes you 
make to the original manuscript and to explain your responses.  In order to expedite the processing of the 

revised manuscript, please be as specific as possible in your response to the reviewer(s).  

 

IMPORTANT:  Your original files are available to you when you upload your revised manuscript.  Please 

delete any redundant files before completing the submission.  

 

Many thanks again. We look forward to seeing your revised article within a month.  

 

Yours sincerely  
 

Tiago Villanueva  

Associate Editor  

tvillanueva@bmj.com  

 

For research articles  

As well as submitting your revised manuscript, we also require a copy of the  

manuscript with changes highlighted. Please upload this file with file designation ‘Revised Manuscript 

Marked copy’.  



 

 

REFEREES COMMENTS  
 

Reviewer: 1  

 

Recommendation:  

 

Comments:  

I am still generally impressed by the depth of the analyses and transparency of results, and the use of 

Bayesian methods. The previous response to reviews was rather extensive and well considered too. The 

quality of the analyses was not in question, and it would be good to see more IPD meta-analyses published 
in the BMJ. Therefore I am not surprised the authors have appealed to the BMJ Editors.  

 

But the inclusion criteria was the stumbling block. Indeed, it is clear that the authors do not agree with my 

previous concerns about the inclusion criteria of the databases, which is perhaps the main reason the 

article was rejected. Firstly, I must state that I hope the authors can see that my previous reviews have 

been generally supportive and aimed at improving their work, rather than hindering it. Indeed, I continue 

to be supportive and would like this to be published in the BMJ if the issues can be resolved.  

But, in relation to this one specific issue about the inclusion criteria, I unfortunately remain confused when 

reading the paper and their response. There appears to be some tension still. Let's try to unravel it.  

 
Specifically this sentence remains: “Given the consistency and strength of RCT evidence for MI risk with 

rofecoxib [12-15] a final internal quality control measure was that each individual study also had to show 

this association with increased MI risk”. As I mentioned before, if the authors enforce this restriction, is it 

not obvious that the IPD meta-analysis of the included databases will also find an association with 

increased MI risk?  i.e. good quality database is defined as one that shows an association with MI.  

 

In their appeal, the authors say “We made study selection decisions based on the intrinsic quality of the 

study and not on the association observed for rofecoxib in that study.”  

 
Ok, that is very reassuring. But the wording in the paper is not so strong. The authors say: “… each 

individual study also HAD to show this association with increased MI risk.” … so if it HAD NOT shown it, the 

implication from the writing is that it would not be included.  The authors therefore have still not addressed 

this tension about the inclusion criteria in the actual article itself.  

 

Another potentially reassuring comment in their appeal (though again not in the paper itself) is ““There is 

no concern that the effect of rofecoxib is strongly correlated with the other NSAIDs studied in this IPD MA”. 

Is that something a clinical editor could verify? That the effect of different NSAIDs are not correlated with 

each other (i.e. their mechanism of action would not mean that if one has a particular effect then another 

is more likely to also have an effect), such that their definition of good quality based on the association of 
rofecoxib with MI is not leading toward other NSAIDS being more likely to also show an increase in MI risk.  

 

In their appeal, they also add that “Indeed, checking that each individual study showed an association of 

rofecoxib with increased MI risk was not an exclusion criteria but rather was an additional data verification 

step – done a posteriori after selection of the study. Studies not showing an increased MI risk for rofecoxib 

are very suspect for biased estimates for all NSAID treatments not only for rofecoxib. In other words, not 

finding an increased risk of acute MI with rofecoxib is a signal that something is wrong with that study, 

given the totality of RCT evidence for this drug.”  

 
So, the message is that ‘something is wrong with that study’ if MI risk is not associated with rofecoxib. But 

here is the tension again. The whole premise of the paper is that we can’t rely on RCTs for real-world 

evidence and so we also need to evaluate adverse effects in observational studies. Therefore, why should 

the real-world evidence agreeing with the RCT evidence for rofecoxib be a measure of high quality, and the 

converse being that ‘something is wrong’?  In the article, the authors themselves say: “Moreover, RCTs are 

known for poor external validity and subjects at highest CV risk or with established CV disease have been 

excluded from NSAID trials, which is irreconcilable with the reality that their rheumatologic indications in 

the elderly co-occur with CV disease. Moreover, NSAID dosages and treatment duration in RCTs often do 

not represent the clinical reality. Population-based observational studies are more likely than RCTs to 

mirror day-to-day use and MAY PROVIDE BETTER EVIDENCE FOR EVALUATING HARMS IN POPULATIONS 
THAT ARE UNDERREPRESENTED IN TRIALS”.  

 

So there is a tension. The premise for their work is that we need real world evidence in addition to RCT 

evidence as the latter is not always reliable. And yet, their quality control involves checking that the real 

world evidence agrees with the RCT evidence.  

 

So, how do we (the BMJ, the authors, and myself) address this going forward? At this stage, it would be 

worth a fresh pair of eyes from a further statistician at the BMJ. Perhaps I am worrying unnecessarily, or 

perhaps this is not really a major concern given that no studies were actually excluded anyway based on 
the evidence suggesting ‘something is wrong’. But an independent view would be welcome. I think, at the 

very least, some of the writing in the appeal letter would benefit from being included in the actual paper.  

 

I few other points struck me whilst re-reviewing this work:  

 

Major point:  

1) The authors say: “The IPD MA found a relationship between increasing NSAID current daily dose and risk 

of acute MI. The effect of the higher dose level is illustrated by the higher relative position of the red line 

(1-4 weeks and High dose) or the blue line (>30 days and High dose) or both of these lines on graphs in 



the (a) panels of Figures 2 to 6.”  

- however, I do not see a formal comparison of the effects at different doses. I think the authors are basing 

this on observing that the effect of the higher dose has a higher relative position on the graphs; however, 
what is the strength of evidence to support this observed increase? Is there a strong probability that the 

effects are higher at higher than lower doses?  This needs to be quantified by the difference in their effects 

and CrIs.  

 

Minor points:  

1) Abstract: the reference group (no-use) could be mentioned explicitly in the Results section.  

2) The authors says they used a one-stage meta-analysis approach, but then also says that “The median 

values of the adjusted ORs were pooled across the four studies into a summary adjusted odds ratio for 

each exposure category”, which implies a two-stage approach. Which was it?  
3) I was struck by the phrase: “There are no plans to disseminate the results of the research to study 

participants or the relevant patient community.” – I have seen this phrase used in previous BMJ articles, 

and so wonder if there is a set template being used? Regardless, surely a submission to the BMJ is part of a 

dissemination process to study participants and the relevant community?  

 

Best wishes, Richard Riley  
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Reviewer: 2  

 

Recommendation:  

 

Comments:  

Review « Risk of acute myocardial infaction with NSAIDs in real-world use : a Bayesian meta-analysis of 

individual patient data  

 

By Agnes Dechartres, M.D., Ph.D., Inserm U1153, Paris Descartes University, Hotel-Dieu hospital (AP-HP).  

 
Thank you for giving me the opportunity to review this interesting manuscript, which reports results from 

an individual patient data meta-analysis on 4 large case-control studies based on healthcare medico-

administrative databases representing a total of 446 763 individuals. Although several previous studies 

addressed this question, the topic is interesting as this is the first study based on real-life using healthcare 

data. This study represents an important amount of work with appropriate sensitivity analyses. The 

manuscript is very complete (perhaps a bit too much and this does not facilitate the reading).  

Nevertheless, some important elements of the methods are not very clear and I have concerns about some 

of the eligibility criteria.  

Here are my main comments:  
- We need more detailed information (and perhaps better organization) of the methods section:  

o If I understand correctly, the authors conducted a systematic review to identify relevant observational 

studies and another systematic search to identify systematic reviews of adverse events related to NSAID 

use to screen their bibliography. Later, it is indicated that the systematic search of observational studies 

had for aim to inform prior for the Bayesian analysis. So, I suggest clarifying this point.  

o The authors report to use filters for retrieval of observational studies. We need a little bit more 

information on these filters. Did the authors develop them or were they used in other studies? Were they 

validated?  

o Eligibility criteria need to be more clearly reported and some better justified. The authors state that they 



aim to include “suitable observational studies that had high internal validity”. How do the authors define 

that? How do the authors define the criteria “appropriately allowed for time-dependent analyses”?  

o We have no information on how the authors obtained the databases. How did they contact authors? Did 
they encounter some refusals, except those related to ethico-legal restrictions by health authorities  

o The authors report to have standardized their data on the basis of the computerized public insurance of 

Quebec. Why this database in particular?  

o Because this is a meta-analysis of case-control studies, we need to have a clear definition of cases and 

controls.  

o It is not really clear whether the authors adjusted only on the group of confounders available in all 

studies or confounders available for each study.  

o The statistical analysis is very complex and may be difficult to understand for the general reader.  but I 

would find it useful, for the general reader, to state why the authors decided to do a Bayesian analysis  
o I am uncertain about the type of model used by the authors. I thought it was a one stage model as 

stated at the beginning of the ‘main statistical analysis’ section but later, the authors state that they 

implemented both conditional and unconditional logistic regression model depending on whether there was 

matching or not, which suggests that they did a 2 stage approach with first analysis at the level of 

individual studies and then pooling across studies.  

- I have concerns with some choices that were made but not really justified. These choices may have a 

potential impact on the results:  

o The date of the last search is November 2013 so not very recent. Why?  

o In the search strategy, the authors have used only mesh terms for the Medline search for NSAID and 

cardiovascular events. This is not perfect as it restricts the search to indexed trials and because there may 
be misclassifications in mesh terms. The recommended strategy when conducted search strategy is to 

combine both mesh terms and free text words. In addition, putting key-words in the search strategy for the 

outcome (ie, myocardial infarction) may contribute to identify more easily studies showing an association 

between NSAID use and myocardial infarction or cardiovascular events as this is more likely to be reported 

in the abstract and to be indexed as evaluating myocardial infarction. As a consequence, the number of 

citations retrieved by search is low (N=84).  

o Two inclusion criteria were ‘documented acute myocardial infarction separately from other cardiovascular 

outcomes’, ‘minimized the effect of confounding by indication’. Because the authors worked on individual 

patient data, I am not sure to understand these eligibility criteria as they are not relying on summary data 
reported in articles and they have the possibility to take that into account in analysis with IPD.  

o I am not sure to understand why the authors considered only studies with both selective COX-2 and 

traditional NSAID and also studies before the withdrawal of rofecoxib because they did not compare 

selective COX-2 to traditional NSAID and focused only on comparisons between users and non-users. As a 

consequence, the studies included are not recent, which limits the generalisability of results.  

o Importantly, the authors have restricted their selection to studies showing an association with increased 

MI risk, this may result in a selection bias with the MA result showing by selection only positive results. This 

choice contrasts with the main idea of the systematic review and meta-analysis. Were there studies 

excluded because of that?  

o The authors identified confounders by looking at associations between each covariate and the exposure to 
NSAID among controls and between each covariate and outcome in the unexposed. This is not usual, most 

people generally considering the whole population.  

- The authors did not compare NSAID between them so I would be careful in the Discussion section, when 

they compare the different drugs by the values of their ORs.  

- We need to have information on the potential important confounders that are not taken into account. A 

problem with using healthcare databases is missing information on some important risk factors like tobacco 

use. 

- I think that there are too many information, which does not facilitate the reading (too many appendices). 

I suggest removing some information that is not necessary. Especially, some information was redundant 
between web appendices (eg, number of cases, number of control).  In contrast, I would give some key 

numbers for the primary analysis in text of the results section. This is a difficult exercise here to pick up the 

relevant information from multiple tables and figures and does not facilitate interpretation of results.  

- I would be a little bit more careful with the interpretation of results and drawing conclusions. There are 

multiple analyses, not all giving the same results. High dose was not always associated with greater MI 

risk.  

 

Minor comments:  

- This systematic review and IPD meta-analysis is not registered on PROSPERO and the justification 

reported “Doctoral research” is not adapted  
- This is not really clear why the authors present first their online appendix and then their main tables and 

figures  

- I am not sure to understand why it was necessary to conduct both a search on PubMed and on Medline.  

- I would facilitate interpretation of heterogeneity of effects across studies for the general reader as the 

between study standard deviation is not really easy to interpret.  

- The authors present in the Flow chart studies that were excluded for reasons that were not specified in 

the Methods: for example: limited external validity due to selection of population. In addition, how did they 

define that?  

- In the discussion section, we probably need an ‘explanation’ section to discuss possible explanations for 
the observed results.  
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Reviewer: 3  

 

Recommendation:  

 

Comments:  

Javier Ballesteros MD, PhD  

University of the Basque Country, UPV/EHU  
 

This study is a good example of what pharmacoepidemiological studies could attain when using public 

and/or shared health care databases, and also of the flexibility of the Bayesian framework for analyzing the 

kind of complex data that emerge from those databases.  

 

I have just some questions to the authors regarding methods’ description and results’ presentation.  

 

1: The authors have mainly worked within a nested case-control framework, probably to allow for the data 

from the Finland population-based case-control study to be included. Without that study, the statistical 

analyses could also have been based on survival methods from index time to first appearance of myocardial 
infarction. This approach might appear more cogent to the natural cohort structure of health care 

databases and I would like to know the authors thinking on that issue.  

 

2: Whereas a convincing presentation of priors for between-study variance is done on the paper, none is 

presented for the (log) OR estimates. I assume – by the JAGS/R code – that the authors use a normal 

distribution with non-informative priors, but I think it should be make clear.  

 

3: The authors through the systematic review unveiled 8 possible data sources but because of ethico-legal 

restrictions only 4 were available to work with. I think it could be informative to know not only the available 
data sources but also those that were unavailable. Surely, it would pave the way for other researchers 

interested on the use of healthcare databases to perform pharmacoepidemiological studies.  

 

4: I assume there were not problems of convergence with the MCMC approach, but it should be noted on 

the results’ section.  

 

5: Maybe table 3 might be more informative if completed with the Bayesian posterior probability of 

summary adjusted OR’s for values greater than 1.0. I’m thinking of OR values greater than 1.5 (by some 

rules of thumb, small to medium effect) or 2.5 (medium to large effect).  

 
Aside from these informative points, I consider this study is a good reference for the analysis of adverse 

effects using healthcare and population databases.  
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Reviewer: 4  

 

Recommendation:  

 

Comments:  
Statistical Review  

 

In preparing this review I have considered both the manuscript and the appeal from the authors.  

 

The authors have completed a combined analysis of four datasets based on routine data sources to assess 

the relationship between commencing NSAIDs or Cox-2 inhibitors and subsequent risk of MI.   The quantity 

of data that has been analysed and the sophistication of the models used are impressive.  Although the 

Bayesian analysis is complex the complexity is necessary. The results are presented in an informative and 

helpful manner.   There is much in this manuscript for the authors to be proud of.  
However, I have concerns about the completeness and potential bias in the selection of studies included in 

this review, as discussed in the authors appeal letter.  A critical issue in any systematic review is ensuring 

that the studies included are a complete list, or if not, an unbiased sample.   It may be that the authors set 

of studies is fine, but as a reviewer I cannot tell.  

 

1) IPD meta-analyses often suffer from not obtaining all data, and maybe at risk of obtaining a biased 

subset of data.   Licences for using routine data often prohibit passing the data on to a third party, and half 

of the eligible studies (four) could not be included in this analysis.  Whilst the authors state that “Denied 

access to patient-level data was completely independent of acute MI findings in the study” they do not 

provide any data that supports this.   What were the known findings from the studies which were 
excluded?  

 

2) A lot of the problems arise in the manuscript because the authors describe assessment of eligibility and 

assessment of study quality as a single process.  Usually these are considered in two processes in a 

systematic review, with eligibility criteria based on the participants, interventions/exposures, outcomes and 

some basic consideration of study design.  Quality assessment is then undertaken as a separate process to 

identify the strengths and weaknesses in each study according to a standardised set of criteria.  Analysis 

follows informed by the quality assessment, one option being that low quality studies are excluded often in 

a sensitivity analysis.   At each stage it is important for the reader to know what decisions have been 
made. In this study the authors have mixed the two processes together, and as a reader, I am left 

confused as to what process was actually undertaken to assess study quality.  Seven eligibility criteria are 

numbered in the text, three of which are about study quality.  I would encourage the authors to separate 

out their process, first describing how they identify the studies which could answer the research question, 

and then describing the quality assessment process that they have used to identify those likely to provide a 

valid estimate.   The authors appeal against the use of checklists in their response – this seems fine to me 

given the special nature of the research they are evaluating provided that they can provide their own list of 

quality criteria which they have assessed each study against in the same way.  They should as an Appendix 

provide lists of excluded studies with reasons, and tabulate the quality issues observed.  They need to 

include some discussion about risk of bias from not obtaining all IPD in their discussion.  
 

3) The eighth “final internal quality control” criterion is stated as being required to be met, is that included 

studies had to show a relationship of MI with Rofexcoxib.   I can fully understand why this has raised 

objections from other peer reviewers.  The authors’ argument is based on the idea that the only reason 

why this relationship would not exist is if the study is of poor quality.   There are two other reasons, the 

play of chance and true (i.e. not methodological) heterogeneity in effect, which they do not consider.  If 

either of these caused a relationship to not be detectable in a study, excluding the study will lead to bias in 

estimation of the relationship between Rofexcoxib and MI.  Put bluntly, the selection of studies in this 

review has in part, been based on their findings, which some would describe as a fundamental flaw in a 
systematic review.  The risk of bias that the authors have created from using this criteria is not discussed 

at all in the current manuscript.   It is far better to judge study quality based on the methods and execution 

of the study rather than any analysis of study findings.  

 

4) I do not think that the bias will affect the other drugs considered, but it will affect the validity of their 

comparison with rofecoxib, which is a major part of the manuscript.  

 

5) I have read in detail the authors appeal letter, which raises further uncertainties in my mind about study 

selection.    First the authors appear to contradict the manuscript stating that the criteria was not used as 



 

exclusion criteria “We made study selection decisions based on the intrinsic quality of the study and not on 

the association observed for rofecoxib in that study” compared to “Given the consistency and strength of 

RCT evidence for MI risk with rofecoxib a final internal quality control measure was that each individual 
study also had to show this association with increased MI risk.”  If the authors’ response letter is correct, 

then rewriting of the section of text is required.   As suggested in 2) I would encourage the authors to 

completely separate out identifying studies which address the right research question from assessing their 

risk of bias  

 

6) I am also left muddled as to whether studies were ever actually excluded on the rofecoxib-MI 

relationship criterion.  None are listed in the PRISMA flow diagram as being excluded directly on this 

criterion (although the exclusion criteria listed in this diagram do not directly match those in the methods 

section).   It would be most helpful if the authors could be much clearer on explaining which studies were 
excluded and why, again separating out the eligibility and quality assessment steps.  I am also confused 

from the statement in the letter “Of 8 studies not meeting criteria for inclusion in the IPD MA, 2 did not find 

an increased risk with rofecoxib.”  What 8 studies are these?  I can’t see how these match up to any 

section of the PRISMA flow diagram.  

 

7) Confounding is a key risk of bias in observational studies.  The authors describe a clear process for 

identifying the possible confounders, but it appears that two of the four datasets have few of these 

recorded.   The authors need to discuss this in more detail in the limitations, and it would seem important 

to know whether the findings in the review depend on these two studies  

 
8) There is no mention of a protocol and evidence of pre-specified methods for this review.  I would ask the 

authors to honestly describe which parts of their review methods developed and changed as they 

completed the study.  

 

9) I found Figures 2-6 a good way of presenting the results.  The RH sections of these plots would be better 

presented on log scales.  I would like Table 3 to contain more cutoff values reported (e.g. prob OR>1.5, 

prob OR>2.0).   I would like to see Web Figure 4 in the main part of the paper as it is where data about 

comaprisons between the drugs is presented.  

 
In summary, the study selection and assessment process needs to be better presented. I do not believe 

that the Rofecoxib-MI relationship criteria should be used for selection – but if in fact no study has been 

excluded because of it, then the results of the meta-analysis are not affected by it and the findings stand. 

 The fact that we cannot tell whether any study has been excluded is evidence of the current inadequate 

reporting of this stage of the selection process.  If studies were excluded, I would want to know what the 

impact of this in a sensitivity analysis, with the primary analysis based on including the studies.   The 

authors need to be more explicit about the objective quality assessment criteria which they have used.  

 

I have found this paper a challenge and exhausting to read and review. This is largely because a 

substantial amount of material in the on line appendicies are repeated elsewhere.  Please only present 
data/graphs etc. once.  
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