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Comments: 

The paper by Bally et al is a Bayesian, individual patient level data, meta-analysis of 

observational cohort studies investigating the risk of acute MI associated with NSAID 

use.  The authors used state-of-the-art advanced health services research methodology to 

perform a sophisticated analysis.  They utilized a systematic review though really a 

convenience sample of datasets that permitted access to and pooling of IPD.  They performed 

multidimensional analysis to capture time-varying NSAID use and claim to have identified all 

potential confounders and risk factors for the outcome based on substantive knowledge and 

literature search. 

 

However, my key issue with their methods is the critical consideration of a control group, and 

the major confounder of the entire analysis for which both are not at all dwelled on for any 

period of time in the methods, discussion, or limitation section, yet it seems to me the most 

pivotal decision for which the entire analysis hinges on.  First, take the major confounder not 

discussed which is the indication for taking a pain relief drug for any period of time, which is 

the underlying exacerbation of pain symptoms, or typically an acute viral systemic illness, 

which is not at all captured using simple administrative health terms/coding.  No where is 

this indication discussed, or the potential for either to act as a major confounder for 

triggering use of NSAIDs and an acute MI, such as by increases in 

SNS/HTN/tachycardia/fever/and other potential mechanisms discussed at length in the 

literature.  Moreover, none of the methods currently account or come close to triangulate this 

bias by indication.  Yes the investigators account to the extent possible for propensity to be 

treated with one over another NSAID, but merely by showing the acute nature of the 

associated risk, typically consistently elevated across all drugs in the class, without much of an 

impressive dose-response association with risk, suggests an acute intercedent indication to 

take these drugs is unaccounted for.  

 

How best to mitigate the risk of this competing bias?  I suggest, as has been performed 

numerously throughout the literature of high quality health services research when an issue 

like this arises, is to compare the risk associated with these NSAIDs to an active 

control.  Although this may seem challenging, in fact there is a very good active control 

therapy which tracks with either indication (pain or fever) sufficiently well enough that 

results, which presumably will be attenuated, can be interpreted robustly if a significant bump 

in risk remains - that is acetaminophen use.  I imagine the reason this active control was not 

selected was because of the challenge of capturing the use of an OTC medication, however 

that remains the threshold for the authors to overcome in ultimately proceeding with 

analyzing only that data which provides an active control, otherwise there is no method of 

mitigation that can avoid this potential bias. 

 

The other, not alternative but complimentary, methodologic approach to consider such a 

factor is to select an alternative outcome in a sensitivity analysis that also would be expected 
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to be associated with pain/fever/viral illness but not considered an outcome associated with 

NSAID use, to determine if such an unmeasured confounder is truly acting within these 

analyses.  I'm not sure off hand whether I have a solution to provide here, seeing that acute 

kidney injury or GI outcomes would also not help here, but some capture of dehydration 

might. Such a 'negative control/tracer' outcome would be handy here to at least to 

demonstrate and quantify the impact of my proposed unmeasured confounder. 

 

Without either major revision to address these potential limitations, I'm very concerned an 

alarmist analysis without appropriate consideration of the intrinsic indication for use (I 

emphasize again that pain or fever are neither at all discussed throughout the paper) and its 

potential impact on MI risk will result in the avoidance of pain/fever medication, some of 

which may in fact not increase risk beyond that of acetaminophen, translating into millions of 

ill patients avoiding these drugs (including acetaminophen by association due to 

misinterpretation) and prolonged exposure to my suggested mediating factors that ironically 

could paradoxically lead to an increase in adverse MI events. 

 

We appreciate the time and reflection that Reviewer 3 has accorded our manuscript. The 

reviewer’s main concern about our manuscript is the potential for bias by indication, a 

recognized threat to most observational research where the totality of indication factors, 

even beyond the principal diagnosis, are generally not available. We would strongly argue 

that this is not a fatal flaw.  

 

The main use of NSAIDs in an elderly population is osteoarthritis. 1, 2 Osteoarthritis was not 

a confounder for acute MI in our data (properly substantiating the confounder status of a 

variable requires calculating the odds ratio (OR) of association between the variable and 

exposure to NSAIDs among controls and the OR of association between the variable and MI 

outcome in the unexposed). The next most common NSAID indications in this population 

are for systemic inflammatory states such as rheumatoid arthritis, which is associated with 

increased risk of acute MI. 3 However, this is captured in our datasets and has been 

controlled for in multivariable analyses. Regarding a diagnosis of a viral illness, in our 

clinical experience it is distinctly unusual for prescription NSAIDs to be used in this 

indication. Moreover, the confounding triad in this situation is further undermined by a 

lack of any consistent relationship between viral illness and CV outcomes. In addition to the 

lack of good observational evidence to support a viral illness–adverse CV outcomes 

association a recent Cochrane review of 8 RCTs looking at the effect of vaccination has 

                                                        
1 Kingsbury SR, Gross HJ, Isherwood G, et al. Osteoarthritis in Europe: impact on health status, work 

productivity and use of pharmacotherapies in five European countries. Rheumatology (Oxford). 

2014;53(5):937-47. 
2 da Costa BR, Reichenbach S, Keller N, et al. Effectiveness of non-steroidal anti-inflammatory drugs for the 

treatment of pain in knee and hip osteoarthritis: a network meta-analysis. Lancet. 2016 March 17. 
3 Baghdadi LR, Woodman RJ, Shanahan EM, et al. The impact of traditional cardiovascular risk factors on 

cardiovascular outcomes in patients with rheumatoid arthritis: a systematic review and meta-analysis. PLoS 

One. 2015;10(2):e0117952. 
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concluded “Not enough evidence was available to establish whether influenza vaccination 

has a role to play in the primary prevention of cardiovascular disease.” 4  

 

The Reviewer suggested 1) using an active control i.e. acetaminophen or 2) using a 

'negative control/tracer' outcome. Approach 1 is impractical (acetaminophen is as 

suggested by the reviewer an OTC drug and not available in the databases). Moreover, 

there is little to suggest that prescription indications, comorbidities and physician 

preferences for acetaminophen and NSAIDs are identical. For Approach 2, although this has 

been used in the pharmacoepidemiology literature, there is no evidence of its validity for 

this research question.  

 

Reviewer 3 is also concerned about “an alarmist analysis”. Here again we must respectfully 

disagree with any attempt to characterize our analysis as “alarmist”. What our analysis 

does show is the current uncertainty surrounding the small but non-negligent MI risks 

associated with NSAIDs. We believe that acknowledging the uncertainty of NSAID CV safety 

is scientifically appropriate and justified. 

 

We have amended the manuscript to discuss residual confounding as follows: 

 

“We suspect that residual confounding exists because substantive knowledge 5, 6, 7 

ascertains there are mediating intermediate variables on the causal pathway 

between NSAID exposures and acute MI (Web Figure 2). The likelihood of residual 

confounding due to mediating blood pressure increase or renal deterioration may 

increase with longer durations of NSAID use over follow-up time – such that the 

ORs of acute MI in the ‘Long’ duration categories might be biased to the null 

(underestimated). Previous work 8, 9 provide useful insight on the risk of bias due 

to confounders unobserved in database studies (obesity, OTC aspirin or NSAID use, 

smoking, income, or educational attainment), which suggests that failure to adjust 

for these confounders might slightly underestimate MI risk. 10 On the basis of our 

                                                        
4 Clar C, Oseni Z, Flowers N, Keshtkar-Jahromi M, Rees K. Influenza vaccines for preventing cardiovascular 

disease. Cochrane Database Syst Rev. 2015 May 5;(5):CD005050. doi: 10.1002/14651858.CD005050.pub3. 
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6 Chan CC, Reid CM, Aw TJ, et al. Do COX-2 inhibitors raise blood pressure more than nonselective NSAIDs and 
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2015;26(4):285-91. 
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treated with cyclo-oxygenase 2 selective and non-selective non-steroidal anti-inflammatory drugs: nested 

case-control study. Lancet. 2005;365(9458):475-81. 
9 Solomon DH, Schneeweiss S, Glynn RJ, et al. Relationship between selective cyclooxygenase-2 inhibitors and 

acute myocardial infarction in older adults. Circulation. 2004;109(17):2068-73. 
10 Schneeweiss S, Glynn RJ, Tsai EH, et al. Adjusting for unmeasured confounders in pharmacoepidemiologic 

claims data using external information: the example of COX2 inhibitors and myocardial infarction. 

Epidemiology. 2005;16(1):17-24. 
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assessment of the literature 11, 12, 13 and the anticipated direction of bias to the null, 

we believe that unmeasured and incompletely measured confounders are unlikely 

to affect the substantive conclusions of this IPD MA, which found associations 

between current NSAID exposure and increased risk of acute MI.” 
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