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Aspirin and risk of different cancers: an umbrella meta-analysis
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We have read with great interest the article “Aspirin use 
and endometrial cancer risk: a meta-analysis and systematic 
review” by Wang et al. (1) Growing evidences have been 
reported on the protective effect of aspirin on multiple 
types of cancers, but the determinants of clinical benefit 
remain elusive. Tumor mutational burden (TMB) is an 
emerging and independent biomarker to evaluate the effect 
of immunotherapy. And tumors with defects in mismatch 
repair (MMR) may lead to microsatellite instability (MSI) 
and such increased mutational burden in tumors result 
in higher sensitivity to immune response (2,3). In this 
study, we combined the data from 224 cohort studies and 
correlated the effects of aspirin on cancer prevention with 
TMB or MMR/MSI.

Eligible studies were identified by searching the 
PubMed, Medline, EMBASE, and Cochrane Library 
databases up to May 2020. Only cohort studies, nested case-
control studies and randomized controlled trials (RCTs) 
investigating regular aspirin use and different cancers risks 
were included. Fixed-effects models were used to calculate 
the pooled relative risks (RRs) and their 95% confidence 
intervals (CIs). In addition, the linear regression weighted 
by sample size were performed to analyze the relationship 
between the RRs and TMB, as well as MMR/MSI.

A total of 224 studies involving 44,833,614 participants 
were included. Compared to the general population, 
regular aspirin use was associated with a modest reduction 

of overall cancer risk (RR =0.90; 95% CI, 0.89–0.91; 
P<0.001), as well as the risk of lung cancer (RR =0.87; 95% 
CI, 0.85–0.89; P<0.001), leukemia (RR =0.82; 95% CI, 
0.73–0.93; P=0.001), colorectal cancer (RR =0.82; 95% CI, 
0.81–0.84; P<0.001), hepatobiliary cancer (RR =0.55; 95% 
CI, 0.51–0.59; P<0.001), esophageal cancer (RR =0.71; 95% 
CI, 0.66–0.76; P<0.001) and gastric cancer (RR =0.83; 95% 
CI, 0.80–0.86; P<0.001). However, there were no significant 
associations of aspirin use with other cancers, including 
cancers of head and neck, breast, cervical uterus, kidney, 
bladder, thyroid, skin, as well as lymphoma. As shown 
in Figure 1, the scatterplots illustrated the relationships 
between aspirin use and TMB, as well as MMR/MSI. The 
linear correlation coefficients were 0.53 (R2=0.01, P=0.650) 
and –12.69 (R2=0.26, P=0.037) for TMBs (Figure 1A) and 
MMR/MSI (Figure 1B), suggesting that 1% and 26% of the 
variations in the RRs among different cancer types might be 
explained by the TMBs and MMR/MSI, respectively.

To our knowledge, no studies have elucidated the 
determinative factors in clinical benefit of aspirin use 
and this is the first study to focus on this issue. This 
most up-to-date population-level analysis supported the 
inverse associations between aspirin use and the risk of 
certain cancer types. Although our findings manifested 
the chemoprevention value of aspirin, it still needs to 
be interpreted with caution and it is inappropriate to 
promote aspirin as a universal chemoprotective agent for 
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cancers. We found that greater cancer prevention effect 
of aspirin was statistically correlated to increased MMR/
MSI, suggesting that aspirin had diverse protective effects 
on different cancers, which may be attributed to various 
degrees of immunogenicity among different cancer 
types. With the continuous improvements in genetic and 
molecular biomarkers (4), future studies should attach 
more importance to identifying individuals with high 
risk for certain cancers, assessing the risk-benefit profile. 
In addition, these findings encouraged further studies 
to explore the correlation between aspirin and immune 
clearance/escape.
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Figure 1 Correlation between RRs and TMBs in regular aspirin recipients are shown in (A). Correlation between RRs and MMR/MSI in 
regular aspirin recipients are shown in (B). RR, relative risk; TMB, tumor mutational burden; MMR, mismatch repair; MSI, microsatellite 
instability.
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