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Abstract

Background: The use of Aspirin in the primary prevention of cardiovascular disease (CVD) is still a topic of debate, especially

in patients with diabetes. The present meta-analysis aims to rule out the efficacy of Aspirin in patients with diabetes and to

compare the effectiveness of Aspirin with a placebo (or no treatment) for the primary prevention of CVD and all-cause mortality

events in people with diabetes. Materials and Methods: An extensive and systematic search was conducted in Medline (via

PubMed), Cinahl (via Ebsco), Scopus, and Web of Sciences from 1988 to December 2020. A detailed literature search was

conducted using Aspirin, cardiovascular disease (CVD), diabetes, and efficacy to identify trials of patients with diabetes who

received Aspirin for primary prevention of CVD. Demographic details with the primary outcome of events and bleeding outcomes

were analyzed. The risk of bias (RoB) in included studies was evaluated using the QUADAS-2 tool. Results: A total of 5

studies out of 13 were included with 23,570 diabetic patients; 11,738 allocated to Aspirin and 11,832 allocated to the placebo

group. In patients with diabetes, there was no difference between Aspirin and placebo with respect to the risk of all-cause

death with a confidence interval (CI) varying 0.63 to 1.17. In addition, there were no differences in the bleeding outcomes with

an odds ratio of 1.4411 (CI 0.47 to 4.34). Conclusion: Aspirin has no significant risk on primary endpoints of cardiovascular

events and the bleeding outcomes in diabetic patients compared to placebo. More research on the use of Aspirin alone or in

combination with other antiplatelet drugs is required in patients with diabetes to supplement currently available research.

Introduction

Cardiovascular disease (CVD) is one of the primary causes of mortality in people with diabetes, accounting
for >70% of deaths in these people.1 Low-dose aspirin is considered the most widely used agent for preventing
cardiovascular disease.2-4, and its use in subjects with diabetes is also recommended by various guidelines
5–6. Several primary prevention aspirin trials, mostly done before 2000, suggested a reduction in myocardial
infarction and stroke, although not mortality7 but at the cost of increased bleeding events.8–10 However, the
role of Aspirin in the primary prevention of CVD is still unclear and under debate. According to guidelines by
the American Diabetes Association, the American Heart Association, and the American College of Cardiology
Foundation advocate using low-dose Aspirin for the primary prevention of CVD in adults with diabetes, but
which should be based on the individual risk of CVD and risk of bleeding11. Aim: The present meta-analysis
was done to rule out the role of Aspirin in patients with diabetes and to compare the effectiveness of Aspirin
with a placebo (or no treatment) for the primary prevention of CVD and all-cause mortality events in people
with diabetes.

Materials and Methods

1
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We followed the STARD statement (Standards for Reporting of Diagnostic Accuracy Studies) normative
recommendations in this study with the registration number XU#/IRB/2020/1005.

Data sources, eligibility, and Data extraction

We searched in Medline (via PubMed), Cinahl (via Ebsco), Scopus, and Web of Sciences until December 2020
using the predefined search terms aspirin, cardiovascular disease (CVD), diabetes, efficacy, OR meta-analysis
until December 2020. Ten trials included in a previous meta-analysis; 12 were also identified and included in
the present meta-analysis. The inclusion criteria include only randomized clinical trials of Aspirin, except
one which was a cross-sectional study. The Aspirin was compared with placebo or no treatment in patients
with or without diabetes, and without a history or clinical evidence of CVD; screened for the eligibility.
Studies had to be controlled (placebo or control group) but could be open-label or blinded. The patients
above 18 years of age either who have diabetes was included, and full text was acquired for further evaluation
if the citation was deemed pertinent. Studies were excluded if the patient was below 18 years of age, non-
randomized studies comparing Aspirin with another antiplatelet agent, or use of Aspirin in combination with
any other antiplatelet drug compared with placebo.

The data extracted from the selected trials included appropriate study-level information on type of study
design; baseline of the study period, source of participants; total population including proportion of men;
location; age range at baseline; allocation concealment; blinding; intervention and dosage; medication com-
pliance; duration of the therapy, completeness of follow-up and also included trial population with diabetes
as described in Table 1.

The quality of risk involved was assessed using the QUADAS-2 (Quality Assessment of Diagnostic Accuracy
Studies 2) criterion. If any disagreement arose, it was resolved by consensus among reviewers24.

The outcomes of major adverse cardiovascular event/s [MACE; defined as a combination of nonfatal my-
ocardial infarction (MI), nonfatal stroke and cardiovascular death], other cardiovascular outcomes, all-cause
mortality, and adverse events; and risk estimates were also evaluated in diabetic patients to rule out the
efficacy of Aspirin to placebo.

Statistical Analysis

The meta-analysis was carried out using NCSS Software. The odds ratio for all-cause death, CVS-caused
death, MI, and stroke was evaluated in patients taking Aspirin compared to placebo in diabetes. The
random-effects model was used with statistical significance at a p-value less than 0.05. The odds ratio of
various bleeding events was also done to do the forest plot of studies analyzing the effect of Aspirin compared
to placebo in diabetic patients. The logarithm of the measures was used to construct the forest plot. Again,
the random-effects model was used with statistical significance at a p-value less than 0.05.

Results

Literature Search Results

Table 1 summarizes the key demographic characteristics of all trials previously done between the period of
1988 to 2020, including patients with diabetes. Five trials were eligible out of 13 trials which included only
patients with diabetes for the analysis to rule out the efficacy of Aspirin for cardiovascular events. Table 2
summarizes the trials investigating the effect of Aspirin in the primary prevention of cardiovascular events
and its risk of bleeding outcomes in individuals only with diabetes.

The present Meta-analysis comprised 23,570 diabetic patients; 11,738 allocated to Aspirin and 11,832 allo-
cated to the control or placebo group.

Risk of Bias Assessment

According to the QUADAS-2 tool, all of the included experiments had a low chance of bias (Table 3).

Meta-analysis Results:

2
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Figure 1 and Table 4 show the forest plot of the odds ratio of all-cause death compared to Aspirin with
placebo in diabetic patients using the Random Effects Model. Figure 1 is statistically significant with a
p-value less than 0.05 under the random-effects model with CI varying from 0.63 to 1.17. The confidence
intervals slightly crossed the line of no effect showing an insignificant combined result with an average odds
ratio of 0.86 for all-cause death among patients taking Aspirin compared to placebo. Figure 2 and Table
5 showed the forest plot of the odds ratio of CVS-related death compared to Aspirin with placebo using
Random Effects Model. The result is statistically significant with a p-value less than 0.05 under the random-
effects model with CI varying from 0.61 to 1.63. The confidence intervals slightly crossed the line of no effect,
showing an insignificant combined result with an average odds ratio of 1.0032 for CVS-related deaths among
patients taking Aspirin compared to placebo. Figure 3 and Table 6 show the forest plot and results of the
odds ratio for the risk of MI compared to Aspirin with placebo using Random Effects Model. The result is
statistically insignificant with a p-value of more than 0.05 under the random-effects model with CI varying
from 0.80 to 1.03. The confidence intervals slightly crossed the line of no effect showing an insignificant
combined result with an average odds ratio of 0.9106 for MI risk among patients taking Aspirin compared
to placebo. Figure 4 and Table 7 show the forest plot and results of the odds ratio for stroke risk compared
to Aspirin with placebo in diabetic patients using Random Effects Model. The given figure is statistically
insignificant with a p-value more than 0.05 under the random-effects model with CI varying from 0.79 to
1.09. The confidence intervals slightly cross the line of no effect showing an insignificant combined result
with an average odds ratio of 0.9328 for stroke risk among patients taking Aspirin compared to placebo.
Figure 5 and Table 8 show the forest plot and result of the odds ratio for the risk of bleeding in diabetic
patients compared to Aspirin with placebo using the Random Effects Model. The given figure is statistically
insignificant with a p-value more than 0.05 under the random-effects model with CI varying from 0.47 to
4.34. The confidence intervals crossing the line of no effect showed an insignificant combined result with an
average odds ratio of 1.4411 for bleeding events among diabetic patients taking Aspirin when compared to
placebo.

Discussion

Myocardial infarction (MI) and ischemic stroke are the leading causes of mortality and morbidity in pa-
tients with type 2 diabetes.18 The strength of the evidence for the use of antiplatelet agents as secondary
prevention19-22has led to the suggestion that Aspirin might be helpful for primary prevention of cardiovas-
cular events in diabetes.

In order to evaluate the role of Aspirin in the prevention of cardiovascular events, especially in diabetic
patients, the primitive search of the present meta-analysis was compared to its risk of bleeding. Similarly,
to compare the benefits over the harms of Aspirin, the chances of risk of all-cause death, CVS-related death,
MI, stroke, and risk of bleeding were compared between the patients taking Aspirin and no aspirin group
(placebo).

When the odds ratio of all-cause death was compared with Aspirin plus placebo in diabetic patients, the
confidence intervals slightly crossed the line of no effect, which shows an average odds ratio of 0.86. It
signifies that the p>0.05 has no specific effect of Aspirin on all-cause death in diabetes. The average odds
ratio of CVS-related death compared to Aspirin with placebo in diabetic patients was insignificant with a
value of 1.0; CI varied from 0.61 to 1.63, showing no significant role of Aspirin in CVS-related death. The
chances of the risk of MI in aspirin patients were also insignificant compared with placebo with a confidence
interval of 0.9, slightly crossing the line of no effect. The possibility of a chance of stroke in the aspirin group
was also insignificant, with a p-value of 0.93, resulting in no specific risk of Aspirin for stroke in diabetic
patients. There were no differences in the rates of bleeding outcomes between patients who received Aspirin
and those who received a placebo.

All included trials were consistent in reporting that no significant effect of Aspirin on primary prevention of
CV events in individuals with diabetes, which is similar to the present meta-analysis except for the JPAD
trial15; which significantly reported lower risk in the aspirin group when compared with placebo showing
an inefficacy of low dose of Aspirin. A follow-up study of 10 years was performed for the same trial, which

3
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together constitutes the JPAD2 study23 which concluded that a low dose of Aspirin has no role in the risk
of CV events but included an increased risk of gastrointestinal bleeding. A recent trial by ASCEND group17

only showed the beneficial effect of Aspirin in preventing serious vascular events in diabetic patients with no
cardiovascular events.

Several Meta-analyses and randomized trials have been previously conducted to rule out the role of Aspirin
in the primary prevention of cardiovascular events, including diabetic patients. However, due to the low
ratio of diabetic patients in the studies as mentioned in Table 1, these studies were excluded in the present
meta-analysis to reduce the chances of risk of bias as there was the inability to perceive event rate data
specifically for patients with diabetes.

Conclusion

The role of Aspirin did not reduce the risk of cardiovascular events and has been considered with low risk
for primary prevention of cardiovascular events. However, the present meta-analysis reported no significant
risk of Aspirin in the primary prevention of cardiovascular events when compared with placebo in diabetic
patients. In addition, we found no significant risk of Aspirin on the primary endpoints of cardiovascular
events and cardiovascular mortality over the risk of bleeding outcomes in diabetic patients. However, further
investigations of Aspirin combined with other antiplatelet drugs can be conducted to rule out the possible
advantages in preventing cardiovascular risk among patients of diabetes.
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Figure Legends

Figure 1: Forest plot of Odds Ratio of All-Cause Death in comparison of Aspirin with Placebo
in diabetes
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Figure 2: Forest plot of Odds Ratio of CVS related Death in comparison of Aspirin with
Placebo in diabetes

Figure 3: Forest plot of Odds Ratio of Odds Ratio of risk of MI in comparison of Aspirin with
Placebo in diabetes

Figure 4: Forest plot of odds ratio for the risk of stroke in comparison of Aspirin with placebo
in diabetic patients

Figure 5: Forest plot of Odds Ratio of Odds Ratio of risk of bleeding in comparison of Aspirin
with Placebo in diabetes
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