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VERSION 1 - REVIEW 

REVIEWER Michael Pignone, MD, MPH  
Professor of Medicine  
University of North Carolina- Chapel Hill  
Competing interests: I have performed systematic reviews of trials 
and co-authored guidelines of aspirin in diabetes that have reached 
different conclusions. 

REVIEW RETURNED 12-Feb-2013 

 

THE STUDY 1) Unable to resolve unmeasured confounding (confounding by 
indication) as a cause of the results; this question can really only be 
answered by a large RCT  
 
2) the potential for unmeasurable confounding should be noted as a 
key limitation  
 
3) the authors use the terms "ventricular hemorrhage" and 
"ventricular ulcer" but I am not sure what they mean - is this a term 
for "gastrointestinal" ? 

RESULTS & CONCLUSIONS Because of the potential for unmeasurable confounding, the ability to 
draw strong conclusions is limited- the current conclusions need to 
be toned down 

GENERAL COMMENTS This manuscript describes a well-conducted observational study of 
the effect of aspirin for prevention of cardiovascular events in 
patients with diabetes, based on data from the Swedish National 
Diabetes Register. The investigators found no evidence of beneficial 
effects of aspirin on cardiovascular events and some signal for net 
harm, especially in women. They also found evidence of increased 
bleeding risk in line with previous trial evidence from general 
populations.  
 
The analytic methods are appropriate for the study design, but the 
ability to control confounding in an observational study of medication 
use is limited, hence the conclusions must be viewed with some 
caution, despite efforts to control for potential measured 
confounders. 

 

REVIEWER Giorgia De Berardis  
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Senior Researcher  
Dept. Clinical Pharmacology and Epidemiology  
Consorzio Mario Negri Sud  
Italy  
 
No conflicts of interests to declare. 

REVIEW RETURNED 22-Feb-2013 

 

THE STUDY The Authors should better specify the period in which they consider 
exclusion criteria. Furthermore, they should better specify how 
individuals not included in “aspirin users” were considered. A folw-
chart of the study population could help in the evaluation of the study 
population. 

GENERAL COMMENTS This is an up-to date issue regarding an old drug such as aspirin 
with appropriate methodological and statistical approaches.. Many 
meta-analyses were published on this topic but refer to data from 
clinical trials that not represent the benefit-risk ratio in the “real 
world”. The conclusions of the study support the emerging evidence 
of no beneficial effect of aspirin in primary prevention of 
cardiovascular event in patients with diabetes with no additional risk 
of bleeding.  
 
Results: Did the Author evaluate if there was a different effect 
between current and former aspirin users respect to the event? In 
other words, did they distinguish aspirin users in the period from 
baseline to the event?  
Discussion: the Authors should add among the limitations the risk of 
selection bias. Aspirin users could be those at higher risk of 
cardiovascular event, and this aspect is confirmed by the 
characteristics of the population. Aspirin users are older, with a 
longer duration of diabetes, with systolic BP higher than no aspirin 
users.  
 
Minor comments  
Page 5 – Subjects: The acronym CHD should be explained the first 
time that was used  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1: Michael Pignone, MD, MPH  Professor of Medicine  University of North Carolina- Chapel 

Hill    

Competing interests: I have performed systematic reviews of trials and co-authored guidelines of 

aspirin in diabetes that have reached different conclusions.  

    

1) Unable to resolve unmeasured confounding (confounding by indication) as a cause of the results; 

this question can really only be answered by a large RCT.  

 

Reply from the authors: Thank you for the comment. We agree with you that potential residual 

unmeasured confounding is an important issue in this study that indeed needs to be emphasized. 

Therefore, we have added a sensitivity analysis evaluating the effect of an unknown covariate on the 

study results. See Statistical methods, Results, Discussion and the new Supplementary Table 1. We 

now give the following findings in Results:  

 

“The sensitivity analysis (Supplementary Table 1) gives the quantified effects of a hypothetical 

confounder in the two groups of all aspirin users or aspirin non-users. To invalidate our findings in 
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table 2 concerning fatal/nonfatal CVD (i.e., for aspirin to be significantly associated with CVD), a 

binary confounder with a HR for total CVD of 1.3 would have to be present in at least 40% (absolute) 

more non-users versus users. Concerning all other outcomes with non-significant aspirin effect in 

Table 2 (all except fatal/nonfatal CHD), a binary confounder with a HR for these outcomes of 1.3 

would have to be present in over 80% more non-users versus users.”  

 

 

The on-going clinical trials (ACCEPT-D and ASCEND) will add valuable information. However, it is 

important to remember the limitations of RCTs, using selected patients with more strict criteria for 

inclusion and exclusion, which not necessarily give a reliable picture of the actual benefits and risks in 

clinical practice of real life. Our opinion is that large and well-conducted observational studies can add 

valuable complementary information to RCTs.  

 

 

Reviewer 1:  

2) the potential for unmeasurable confounding should be noted as a key limitation.  

 

Reply from the authors: In this revised version of the manuscript the problem of potential 

unmeasurable confounding is further underlined and recognised as a limitation.  

 

 

 

Reviewer 1:  

3) the authors use the terms "ventricular hemorrhage" and "ventricular ulcer" but I am not sure what 

they mean - is this a term for "gastrointestinal" ?     

 

Reply from the authors: Gastrointestinal events, including bleedings and ulcers, are endpoints of 

interest in this study. As described in the methods section (page 7), we have chosen to divide 

gastrointestinal events into two different endpoints: ventricular bleeding ICD-10 code: K92 

(hematemesis, melena, or unspecified gastrointestinal bleeding) and ventricular ulcer ICD-10 codes: 

K25-27 (gastric ulcer, duodenal ulcer or peptic ulcer).  

Similar ICD-10 codes, but put together in a composite endpoint, have been used in previous studies 

evaluating the effects of aspirin use (De Berardis G, et al.Association of aspirin use with major 

bleeding in patients with and without diabetes. JAMA. 2012).  

The ventricular ulcer endpoint includes both bleeding and non-bleeding ulcers. However, only ulcers 

requiring hospitalisation were included and this endpoint should consist mainly of bleeding ulcers, as 

ulcers without bleeding often are manageable in the policlinic.  

 

 

Reviewer 1:  

Because of the potential for unmeasurable confounding, the ability to draw strong conclusions is 

limited- the current conclusions need to be toned down    

 

Reply from the authors: Thank you for the comment. The conclusions have been revised and now 

read “In conclusion, the present study shows no association between aspirin use and risks of CVD or 

mortality in patients with diabetes and no previous CVD, and supports the trend towards a more 

restrictive use of aspirin in these patients, also underlined by the increased risk of ventricular ulcer 

associated with aspirin. When analysed by gender, the results indicated more unfavourable benefit-

risk ratios associated with aspirin treatment in women, but more research is needed to explore and 

better understand the differences in aspirin’s effects in women and men.” We hope you find this 

acceptable.  
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And we now give the following conclusion on the new sensitivity analysis in the Discussion of the 

revised version:  

 

“However, despite extensive adjustments for reasonably relevant covariates, including balancing the 

groups for previous hospitalisation as a marker for important co-morbidities, the possibility of residual 

confounding due to unknown and unmeasured covariates cannot be ruled out. According to the 

conducted sensitivity analysis such unmeasured confounding associated with the outcomes, 

independently of all known and relevant covariates included in our propensity score and 

independently of treatment, would have to be of reasonable magnitude (over 80% more present in 

aspirin non-users than in aspirin users for almost all outcomes) to invalidate the findings.”  

 

Reviewer 1:  

This manuscript describes a well-conducted observational study of the effect of aspirin for prevention 

of cardiovascular events in patients with diabetes, based on data from the Swedish National Diabetes 

Register. The investigators found no evidence of beneficial effects of aspirin on cardiovascular events 

and some signal for net harm, especially in women. They also found evidence of increased bleeding 

risk in line with previous trial evidence from general populations.   The analytic methods are 

appropriate for the study design, but the ability to control confounding in an observational study of 

medication use is limited, hence the conclusions must be viewed with some caution, despite efforts to 

control for potential measured confounders.     

 

Reply from the authors: Thank you for valuable comments.  

 

 

 

Reviewer 2: Giorgia De Berardis  Senior Researcher  Dept. Clinical Pharmacology and Epidemiology 

 Consorzio Mario NegriSud  Italy     

No conflicts of interests to declare.     

 

The Authors should better specify the period in which they consider exclusion criteria. Furthermore, 

they should better specify how individuals not included in “aspirin users” were considered. A flow-

chart of the study population could help in the evaluation of the study population.  

 

Reply from the authors: Thank you for the comment. We have included a flow chart (Figure 1) in the 

revised version describing the selection of the study population, and we have also revised the text in 

the last paragraph of Subjects (page 6) to the following:  

“Patients had to be registered in the NDR and the Prescribed Drug Register from 1st July 2005 to 

30th June 2006 with regard to prescription of aspirin and other drugs. Only patients on aspirin 

treatment who had filled at least three prescriptions or 19 fills of multi-dose dispensed drugs during 

this 12-month period were included. Thus, 12 months of continuous aspirin medication among the 

included aspirin-treated patients was ensured at baseline in 2006.”  

 

 

 

Reviewer 2:  

This is an up-to date issue regarding an old drug such as aspirin with appropriate methodological and 

statistical approaches.. Many meta-analyses were published on this topic but refer to data from 

clinical trials that not represent the benefit-risk ratio in the “real world”. The conclusions of the study 

support the emerging evidence of no beneficial effect of aspirin in primary prevention of 

cardiovascular event in patients with diabetes with no additional risk of bleeding.     

 

Results: Did the Author evaluate if there was a different effect between current and former aspirin 
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users respect to the event? In other words, did they distinguish aspirin users in the period from 

baseline to the event?  

 

Reply from the authors: We understand your question as if we analysed whether the patients on 

aspirin at start of the study continued or did not continue to use aspirin during the follow-up period of 

the study. The answer is no. We used intention to treat design where the drug exposure was 

measured at baseline (i.e. before the occurrence of any outcome events), but not after baseline.  

The kind of more cumulative measure of exposure would be interesting of course. However, since 

Swedish treatment guidelines recommend an aspirin dosage of 75mg/day when used long-term to 

prevent CVD, it is likely that the patients allocated aspirin treatment at baseline stayed on a 75mg/day 

dosage through out the study period.  

 

 

 

Reviewer 2:  

Discussion: the Authors should add among the limitations the risk of selection bias. Aspirin users 

could be those at higher risk of cardiovascular event, and this aspect is confirmed by the 

characteristics of the population. Aspirin users are older, with a longer duration of diabetes, with 

systolic BP higher than no aspirin users.     

 

Reply from the authors: Thank you for this valuable comment on risk for selection bias. We have 

included many relevant covariates indicating that aspirin users may be those at higher CVD risk. Our 

use of a propensity score including all these covariates enables to create a study situation where the 

propensity score allows for adjustment of all these covariates. However, unknown covariates cannot 

be excluded, Therefore, we have added a sensitivity analysis to the revised version, evaluating the 

effect of an unknown covariate on the study results. See Statistical methods, Results, Discussion and 

the new Supplementary Table 1. We now give the following findings in Results:  

 

“The sensitivity analysis (Supplementary Table 1) gives the quantified effects of a hypothetical 

confounder in the two groups of all aspirin users or aspirin non-users. To invalidate our findings in 

table 2 concerning fatal/nonfatal CVD (i.e., for aspirin to be significantly associated with CVD), a 

binary confounder with a HR for total CVD of 1.3 would have to be present in at least 40% (absolute) 

more non-users versus users. Concerning all other outcomes with non-significant aspirin effect in 

Table 2 (all except fatal/nonfatal CHD), a binary confounder with a HR for these outcomes of 1.3 

would have to be present in over 80% more non-users versus users.”  

 

And we give the following conclusion on the sensitivity analysis in the Discussion of the revised 

version:  

 

“However, despite extensive adjustments for reasonably relevant covariates, including balancing the 

groups for previous hospitalisation as a marker for important co-morbidities, the possibility of residual 

confounding due to unknown and unmeasured covariates cannot be ruled out. According to the 

conducted sensitivity analysis such unmeasured confounding associated with the outcomes, 

independently of all known and relevant covariates included in our propensity score and 

independently of treatment, would have to be of reasonable magnitude (over 80% more present in 

aspirin non-users than in aspirin users for almost all outcomes) to invalidate the findings.”  

 

 

 

Reviewer 2:  

Minor comments  Page 5 – Subjects: The acronym CHD should be explained the first time that was 

used  
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Reply from the authors: Thank you. This has been corrected in this revised version of the manuscript. 
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