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Abstract

Background: Aspirin and statins have been suggested to have potential chemo-

preventive effects against gastric cancer (GC), although the results of previous

studies have been inconsistent. This study therefore aimed to investigate the as-

sociation between the use of aspirin and statins and GC.

Methods: A pooled analysis of seven case‐control studies within the Stomach

Cancer Pooling Project, including 3220 cases and 9752 controls, was conducted.

Two‐stage modeling analyses were used to estimate the association between aspirin
and statin use and GC after adjusting for potential confounders.

Results: The pooled odds ratio (OR) of GC for aspirin users versus nonusers was

0.72 (95% confidence interval [CI], 0.54–0.95). The protective effect of aspirin

appeared stronger in individuals without a GC family history (OR, 0.60; 95% CI,

0.37–0.95), albeit with borderline heterogeneity between those with and without a

family history (p = .064). The OR of GC decreased with increasing duration of aspirin

use, with an OR of 0.41 (95% CI, 0.18–0.95) for durations of ≥15 years. An inverse,

nonsignificant association with the risk of GC was observed for the use of statins

alone (OR, 0.79; 95% CI, 0.52–1.18).
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Conclusions: These findings suggest that aspirin use, particularly long‐term use, is

associated with a reduced risk of GC, whereas a similar association was not

observed with statins, possibly because of the low frequency of use.

K E Y W O R D S

aspirin, epidemiological study, gastric cancer, statins

INTRODUCTION

Gastric cancer (GC) is the fifth most common cancer worldwide and

the fourth leading cause of cancer deaths, despite long‐term trends

of decreasing incidence and mortality.1,2 Gastric carcinogenesis in-

volves Helicobacter pylori infection as well as other risk cofactors,

including tobacco smoking, dietary factors, alcohol consumption, and

genetic predisposition.3,4

There is some evidence on GC that suggests a protective effect

of commonly prescribed cardiovascular drugs, such as aspirin and

statins.5,6 Aspirin, via prostaglandin‐dependent and ‐independent
pathways, inhibits the production of cyclooxygenases 1 and 2 (COX‐
1 and COX‐2),7 which have been implicated in the development of

several neoplasias. Although aspirin’s chemopreventive role has been

recognized for many types of cancer,8,9 evidence of its role in GC

prevention remains inconsistent. Previous studies have reported an

inverse association between aspirin use and GC risk.10–12 However,

the optimal dosage and duration of aspirin use, as well as its asso-

ciation with GC risk in specific subgroups, remain unclear, particu-

larly in non‐Asian populations.13

Statins inhibit 3‐hydroxy‐3‐methylglutaryl coenzymeA reductase,

an enzyme involved in cholesterol synthesis. Besides their lipid‐
lowering effect, statins have shown potential chemopreventive ef-

fects on various neoplasms, which are mediated by arresting cell‐cycle
progression, inducing apoptosis, inhibiting angiogenesis, and immu-

nomodulation.14 A meta‐analysis of statin use, including 11 studies

(seven case‐control, one cohort, and three post hoc analyses of 26

clinical trials), reported a significant 16% reduction in GC risk in Asian

and Western populations.15 However, a recent large cohort study

confirmed a beneficial effect of statins only on GC mortality.16

Statins and aspirin are often coprescribed, especially for the pre-

vention of cardiovascular diseases,17 but there are few studies exam-

ining thepotential combinedeffect of the twodrugson the risk ofGC.16

The aim of our study was to evaluate the association between the use

of aspirin and statins and GC risk by conducting a pooled analysis

within the Stomach Cancer Pooling (StoP) Project.18

MATERIALS AND METHODS

Study population

The StoP Project is an epidemiological consortium, initiated in 2012,

that aims to examine the role of lifestyle and genetic factors in the

etiology of GC via pooled analyses of individual‐level data from

previously conducted observational studies after central collection,

validation, and harmonization of the original data. Detailed infor-

mation on the consortium has been provided elsewhere.18

This analysis is based on the third release (version 3.1) of the

StoP Project data set, which included 33 case‐control studies, or
case‐control analyses nested within cohort studies, for a total of

12,753 GC cases and 30,682 controls. GC cases were incidents his-

tologically confirmed at the time of diagnosis, whereas controls were

population‐ or hospital‐based individuals without cancer or nested in
cohorts. Hospital‐based controls were cancer‐free individuals

admitted to the hospital in the same time period as cases, whereas

population‐based controls were cancer‐free individuals randomly

selected by geographic location. Questionnaires used for data

collection and any further information useful for data handling (e.g.,

codebooks and labels) were also obtained from the participating

studies. All data sets were harmonized at the coordinating center

(University of Milan) according to a prespecified format. The Uni-

versity of Milan Institutional Review Board provided ethical approval

for the StoP Project (reference 19/15, April 1, 2015). This study was

performed in line with the principles of the Declaration of Helsinki.

Each study contributing data to the present analysis was approved by

the local ethical committee, and written informed consent was ob-

tained from all study participants.

For the current analysis, a total of 12,972 subjects (3220 cases;

9752 controls) enrolled in seven study centers from six countries

(Italy [Italy 1, Milan19; Italy 2, Rome20], Russia,21 Portugal,22 Spain,23

Mexico,24 and the United States25) were included, on the basis of the

availability of data on aspirin or statin medications (Table S1). A total

of 11,531 subjects (2861 cases; 8670 controls) were included in the

aspirin analysis, whereas 9345 (1788 cases; 7557 controls) were

included in the statin analysis. The analysis of the combined use of

aspirin and statins was performed on 7904 subjects (1429 cases;

6475 controls) (Figure S1; Table S2).

Exposure definition

In all studies, the use of aspirin/statins was assessed via structured

questionnaires that asked participants to report their consumption

before diagnosis (for cases), hospital admission (for controls in

hospital‐based case‐control studies), or recruitment (for controls in
population‐based case‐control studies). Study participants were

defined as “users” (exposed) if they reported regular use (at least
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once a week) of aspirin or statins in the last year (the studies from

Russia, Mexico, and the United States) or if they reported aspirin or

statin intake for a duration of at least 6 months (the studies from

Italy 1, Italy 2, and Spain), or at least 12 months (the study from

Portugal).

Statistical analysis

We used two two‐stage modeling analyses to estimate the associa-

tion between aspirin and statin use and GC. In the first stage, for

each study, we estimated the odds ratios (ORs) and corresponding

95% confidence intervals (CIs) of GC comparing users to nonusers

via multivariable logistic regression models. The models were

adjusted for age at diagnosis/interview (continuous), sex, body mass

index (BMI) categories, smoking status, alcohol intake, and socio-

economic status. These adjustment variables were selected on the

basis of their significance in univariate analysis (p < .15) and a

missing data percentage of less than 10%.

In the second stage, the summary (pooled) ORs and corre-

sponding 95% CIs were estimated with a random‐effects model.26

Heterogeneity between studies was assessed with the I2 statistic and

χ2 p value.27

Moreover, we used a two‐stage modeling analysis to estimate

the association between the combined use of the two drugs and GC.

Stratified analyses were conducted to evaluate whether the ef-

fect of each drug on GC varied across subgroups, defined by age at

diagnosis/interview (<65 and ≥65 years), sex (male and female),

socioeconomic status (low, intermediate, and high), smoking status

(never, former, and current), alcohol intake (never, low [≤12 g/day],

intermediate [>12 and ≤47 g/day], and high consumption [>47 g/

day]), H. pylori infection (no and yes as defined by immunoglobulin

serum antibody titers [the studies from Russia, Portugal, and Mexico]

or multiplex serology [the study from Spain]), family history of GC (in

first‐degree relatives, yes and no), GC anatomical site (cardia and

noncardia), histological type (intestinal, diffuse, and undifferenti-

ated), metformin intake (users and nonusers),28 proton‐pump in-

hibitors (users and nonusers),29 and type of control (hospital and

population).

For each stratifying variable, the Q statistic was computed to test

the heterogeneity across strata.30 The interaction between admin-

istration of the drug and the above reported potential effect modi-

fiers was tested via a meta‐regression model.

Missing data were handled by applying multiple imputation

procedures. We applied multiple imputations (10 imputations) with

the mi impute syntax in Stata statistical software31 for smoking

status, alcohol intake, and socioeconomic status that were missing for

<10% of the total subjects (2.3%, 8.3%, and 4.0%, respectively). We

assumed that these data were missing at random. We used the lo-

gistic regression model to predict the association of smoking status,

alcohol intake, and socioeconomic status with age at diagnosis/

interview (continuous), sex, and the presence/absence of GC within

each study center separately.

A sensitivity analysis was conducted on the summary (pooled)

ORs for GC comparing users to nonusers of aspirin/statins. This

analysis used the one‐stage approach with a generalized linear mixed
model (GLMM) that featured random intercept and slope effects,

which were estimated by restricted maximum likelihood with Laplace

approximation. The 95% CI was determined with the Wald method.

Furthermore, we investigated the dose–response relationship

between the duration of aspirin and statin intake and GC via a one‐
stage logistic model. The analysis encompassed two studies providing

information on aspirin intake19,23 and three studies on statin

intake.20,23,25 To assess linearity, the variable for the duration of

intake was included as a continuous variable in the model. Nonline-

arity was evaluated via first‐ and second‐order fractional poly-

nomials. The analysis was adjusted for age at diagnosis/interview,

sex, socioeconomic status, smoking status, and alcohol intake. The

model that minimized the deviance difference compared to the linear

model was selected as the best fitting model.32 Furthermore, a sec-

ondary analysis was conducted that focused specifically on whether

the therapy had been administered for at least 12 months.

All statistical analyses were performed with Stata software,

version 16 (StataCorp, College Station, Texas) and R, version 4.2.0

(2022‐04‐22) for Windows.

RESULTS

Table 1 presents the main characteristics of the 3220 GC cases and

9752 controls included in the analysis for the overall study population;

detailed information for each study is reported in Table S3. The pro-

portion of cases regularly taking aspirin, statins, or both drugs was

30.6%, 25.9%, and 14.5%, respectively, whereas for controls these

percentages were 28.6%, 28.3%, and 13.6%. Compared to controls,

cases had higher proportions of individuals with low socioeconomic

status (37.2% vs. 33.8%), a history of peptic ulcer (19.5% vs. 8.4%), and

high alcohol consumption (19.1% vs. 10.9%).

Figure 1 shows the study‐specific and pooled adjusted OR of GC

and corresponding 95% CIs for aspirin and statin users compared

with nonusers. The pooled OR of GC for aspirin users versus non-

users was 0.72 (95% CI, 0.54–0.95), with substantial between‐study
heterogeneity (I2 = 73.6%; p = .002). These findings remained

consistent when using a one‐stage GLMM (aspirin users vs. nonusers:

OR, 0.65; 95% CI, 0.45–0.94). The Galbraith plot (Figure S2) identi-

fied the study conducted in Portugal22 as a potential source of het-

erogeneity. However, although after removing the Portugal study the

between‐study heterogeneity decreased (I2 = 0.0%; p = .69), the

association remained (OR, 0.83; 95% CI, 0.73–0.96). The pattern of

findings was similar for the analysis without imputed data (data not

shown).

The results from the stratified analysis of aspirin use are presented

in Table 2. The stratified analysis showed a similar effect of aspirin use

among strata of age group, sex, GC anatomical and histological sites,H.

pylori infection status, socioeconomic status, smoking status, alcohol

intake, statin use, and type of control. A reduced odds of GC for aspirin
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T A B L E 1 Distribution of Stomach Cancer Pooling Project Consortium gastric cancer cases and controls included in the analysis by
selected characteristics.

Cases Controls

pN = 3220 N = 9752

Aspirin, No. (%) N = 2861 N = 8670 .045

User 875 (30.6) 2481 (28.6)

Nonuser 1986 (69.4) 6189 (71.4)

Missing 359 (11.2) 1082 (11.1)

Statins, No. (%) N = 1788 N = 7557 .044

User 464 (25.9) 2141 (28.3)

Nonuser 1324 (74.1) 5416 (71.7)

Missing 1432 (44.5) 2195 (22.5)

Both aspirin and statins, No. (%) N = 1429 N = 6475 .41

User 207 (14.5) 884 (13.6)

Nonuser 1222 (85.5) 5591 (86.4)

Missing 1791 (55.6) 3277 (33.6)

Age at diagnosis/interview, median (IQR), years 68 (59–74) 66 (56–73) <.0001

Age group, No. (%), years <.0001

<65 1188 (36.9) 4375 (44.9)

≥65 2032 (63.1) 5377 (55.1)

<40 93 (2.9) 394 (4.0)

40–44 100 (3.1) 466 (4.8)

45–49 146 (4.5) 602 (6.2)

50–54 190 (5.9) 696 (7.1)

55–59 301 (9.4) 917 (9.4)

60–64 358 (11.1) 1300 (13.3)

65–69 631 (19.6) 1760 (18.1)

70–74 680 (21.1) 1804 (18.5)

≥75 721 (22.4) 1813 (18.6)

Sex, No. (%) <.0001

Male 2099 (65.2) 5756 (59.0)

Female 1121 (34.8) 3996 (41.0)

Ethnic group, No. (%) <.0001

White 2034 (94.4) 6910 (97.1)

Black/African American 55 (2.6) 69 (1.0)

Asian 21 (1.0) 39 (0.6)

Hispanic/Latino 42 (1.9) 88 (1.2)

Other 2 (0.1) 8 (0.1)

Missing 1066 (33.1) 2638 (27.1)

BMI category, No. (%), kg/m2 .025

Underweight, <18.5 44 (1.6) 102 (1.2)

Normal, 18.5–24.9 996 (36.9) 2951 (35.1)

Overweight, 25–29.9 1091 (40.4) 3649 (43.3)

4 - ASPIRIN USE AND GASTRIC CANCER

 10970142, 0, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.35510 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [18/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T A B L E 1 (Continued)

Cases Controls

pN = 3220 N = 9752

Obese, ≥30 570 (21.1) 1715 (20.4)

Missing 519 (16.1) 1335 (13.7)

GC anatomical site, No. (%) —

Cardia 743 (25.3)

Noncardia 1605 (54.6)

Unspecified 593 (20.1)

Missing 279 (8.7)

GC histological type, No. (%) —

Intestinal 772 (27.9)

Diffuse 608 (22.0)

Undifferentiated 1387 (50.1)

Missing 453 (14.1)

Helicobacter pylori infection status, No. (%) <.0001

Negative 364 (25.6) 732 (16.7)

Positive 1058 (74.4) 3655 (83.3)

Missing 1798 (55.8) 5365 (55.0)

GC family history, No. (%) <.0001

No 1487 (82.7) 5182 (92.9)

Yes 311 (17.3) 399 (7.1)

Missing 1422 (44.2) 4171 (42.8)

History of peptic ulcer, No. (%) <.0001

No 1189 (80.5) 5010 (91.6)

Yes, at least 1 year 288 (19.5) 460 (8.4)

Missing 1743 (54.1) 4282 (43.9)

Socioeconomic status, No. (%) <.0001

Low 1147 (37.2) 3172 (33.8)

Intermediate 1317 (42.7) 3577 (38.2)

High 621 (20.1) 2626 (28.0)

Missing 135 (4.2) 377 (3.9)

Smoking status, No. (%) .10

Never 1361 (43.6) 4370 (45.8)

Former 1180 (37.8) 3452 (36.1)

Current 583 (18.6) 1726 (18.1)

Missing 96 (3.0) 204 (2.1)

Alcohol intake, No. (%), g/day <.0001

Never, 0 723 (23.9) 2057 (23.2)

Low, ≤12 951 (31.4) 3598 (40.5)

Intermediate, >12 and ≤47 774 (25.6) 2255 (25.4)

High, >47 579 (19.1) 964 (10.9)

(Continues)
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users was observed for individuals without a GC family history (OR,

0.60; 95% CI, 0.37–0.95; Q = 3.44; p = .064).

In the overall analysis, the use of statins was inversely, but

nonsignificantly, associated with the risk of GC (OR, 0.79; 95% CI,

0.52–1.18; I2 = 79.8%; p = .002) (Figure 1), with the result being

consistent across all strata considered (Table S4). These findings

remained consistent when using a one‐stage GLMM (statin users vs.

nonusers; OR, 0.61; 95% CI, 0.32–1.17).

Finally, in the only three studies with information on the com-

bined use of aspirin and statins, there was no significant association

between the two drugs and GC in the overall analysis (OR, 0.84; 95%

CI, 0.51–1.39) and in the stratified analysis (Figure S3; Table S5).

The duration–risk relationships between aspirin and statin use

and GC are depicted in Figure 2 and Figure S4, respectively. The

result of the duration–response analysis shows that the risk of GC

decreases with increasing duration of aspirin use from a near‐null

effect with short duration (e.g., 1 year: OR, 1.02; 95% CI, 0.94–

1.12; 7 years: OR, 1.02; 95% CI, 0.65–1.62) to an OR of 0.41 (95% CI,

0.18–0.95) for a use of ≥15 years. Further analysis, which considered
only aspirin therapy durations of at least 12 months, yielded similar

results (data not shown). The relationship with statins, on the other

hand, did not vary over different lengths of intake.

DISCUSSION

Our pooled analysis of seven case‐control studies from the interna-

tional StoP Consortium, which involved a total of 3220 cases and

9752 controls, identified that aspirin use decreases the risk of GC,

whereas a similar association was not observed with statins.

Two‐stage modeling analyses were used to estimate the associ-

ation between aspirin and statin use and GC after adjusting for

T A B L E 1 (Continued)

Cases Controls

pN = 3220 N = 9752

Missing 193 (6.0) 878 (9.0)

Type of control, No. (%) —

Hospital — 2057 (21.1)

Population — 7695 (78.9)

Abbreviations: BMI, body mass index; GC, gastric cancer; IQR, interquartile range.

F I G U R E 1 Study‐specific and adjusted pooled ORs and corresponding 95% CIs of gastric cancer risk for aspirin and statin users compared
with nonusers. ORs were adjusted for age at diagnosis/interview (continuous), sex, socioeconomic status, smoking status, alcohol intake, and
body mass index category. CI indicates confidence interval; OR, odds ratio.
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T A B L E 2 Pooled adjusteda odds ratios with 95% confidence intervals for gastric cancer associated with aspirin in the Stomach Cancer
Pooling Project overall and stratified by participants’ characteristics.

Cases, exposed/

unexposedb

Controls,
exposed/

unexposedb Study, No.

Adjusted OR

(95% CI) I2, %

Heterogeneity

χ2, p

Overall 875/1986 2481/6189 6 0.72 (0.54–0.95) 73.6 .002

Age at diagnosis/interview, years

≥65 697/1066 1819/2830 6 0.77 (0.59–1.00) 49.2 .080

<65 178/920 662/3359 6 0.62 (0.40–0.97) 62.7 .020

Sex

Male 656/1218 1802/3195 6 0.71 (0.55–0.92) 49.0 .081

Female 219/768 679/2994 6 0.81 (0.53–1.23) 64.7 .015

GC anatomical site

Cardia 315/345 2481/6189 5/5 0.76 (0.45–1.29) 58.0 .049

Noncardia 318/1120 2481/6189 5/5 0.75 (0.50–1.13) 74.8 .003

GC histological type

Intestinal 116/579 2481/6189 6 0.76 (0.59–0.98) 0.0 .48

Diffuse 90/464 2481/6189 6 0.75 (0.49–1.15) 39.6 .14

Undifferentiated 634/582 2481/6189 4/6 0.79 (0.55–1.14) 39.7 .17

Helicobacter pylori infection status

Positive 132/819 618/3037 4/4 0.67 (0.36–1.23) 82.1 .001

Negative 40/269 113/619 3/4 0.99 (0.60–1.62) 0.0 .41

GC family historyc

Yes 32/263 50/333 4/4 1.39 (0.65–2.97) 25.3 .26

No 108/1224 643/4144 4/4 0.60 (0.37–0.95) 71.0 .016

History of peptic ulcer

Yes 56/228 81/377 4/4 0.93 (0.57–1.51) 0.0 .55

No 138/896 713/3866 4/4 0.75 (0.60–0.95) 0.0 .42

Socioeconomic status

Low 147/910 570/2512 5/6 0.73 (0.46–1.15) 65.4 .021

Intermediate 417/788 1054/2154 6 0.81 (0.63–1.04) 22.7 .26

High 282/269 817/1492 6 0.75 (0.50–1.12) 25.4 .24

Smoking status

Never 277/940 928/2984 6 0.79 (0.59–1.07) 48.0 .087

Former 457/582 1189/1803 6 0.69 (0.48–0.98) 48.6 .083

Current 107/419 296/1293 6 0.78 (0.47–1.31) 42.7 .12

Alcohol intake

Never 217/418 487/1229 6 0.65 (0.40–1.04) 51.9 .065

Low 364/439 1080/2086 5/6 0.82 (0.60–1.13) 41.3 .15

Intermediate 173/528 530/1482 6 0.73 (0.47–1.11) 43.9 .11

High 104/440 204/701 4/6 0.89 (0.42–1.88) 70.4 .018

Statins

Users 207/143 884/869 3/3 0.98 (0.72–1.33) 1.0 .36

(Continues)
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potential confounders such as age at diagnosis/interview, sex, BMI

category, smoking status, alcohol intake, and socioeconomic status.

Aspirin use was associated with a reduction in the odds of GC,

with a duration–risk relationship. Our results are biologically plau-

sible and support the previous findings of observational studies and

meta‐analyses that have suggested a protective effect of aspirin

against GC.8,11,13,33–35

COX‐2 is excessively produced in metaplastic and adenomatous

cells, as well as in cancer cells in gastric adenocarcinoma. This sug-

gests that prostaglandin synthesis might play a crucial part in the

development of GC.13 Additionally, H. pylori infection, which is known

to cause GC, has been linked to COX‐2 expression. H. pylori infection

can lead to inflammation, cell proliferation, and reduced apoptosis.

Therefore, aspirin can be suggested as a possible chemopreventive

agent for GC because it inhibits prostaglandin synthesis.13,36,37

Aspirin has a similar effect among strata of age group, sex, GC

anatomical and histological sites, H. pylori infection status, socioeco-

nomic status, smoking status, alcohol intake, and history of peptic

ulcer and among users of statins, metformin, and proton‐pump in-

hibitors, whereas the protective effect against GC appears greater in

T A B L E 2 (Continued)

Cases, exposed/
unexposedb

Controls,

exposed/
unexposedb Study, No.

Adjusted OR
(95% CI) I2, %

Heterogeneity
χ2, p

Nonusers 163/916 853/3869 3/3 0.78 (0.41–1.46) 90.1 <.0001

Metformin

Users 12/48 101/206 2/2 0.71 (0.33–1.55) 0.0 .39

Nonusers 61/903 563/4132 2/2 0.50 (0.17–1.44) 91.4 .001

PPIs

Users 27/177 194/915 2/2 0.65 (0.41–1.04) 0.0 .35

Nonusers 46/794 492/3506 2/2 0.47 (0.18–1.19) 86.9 .006

Type of control

Hospital 158/746 319/1297 3/4 0.87 (0.68–1.10) 0.0 .40

Population 717/1240 2162/4892 3/3 0.60 (0.35–1.01) 87.3 <.0001

Abbreviations: CI, confidence interval; GC, gastric cancer; OR, odds ratio; PPI, proton‐pump inhibitor.
aORs were adjusted for age at diagnosis/interview (continuous), sex (male and female), socioeconomic status (low, intermediate, and high), smoking

status (never, former, and current), alcohol intake (never, low, intermediate, and high), and body mass index category (underweight, normal weight,

overweight, and obese).
bExposed indicates aspirin user; unexposed indicates aspirin nonuser.
cQ statistic to test the heterogeneity across strata: 3.44; p = .064.

F I G U R E 2 Results of the dose–response analysis of the duration of aspirin intake and gastric cancer fitted by using a one‐stage logistic

mixed‐effects model with fractional polynomials (adjusted for age at diagnosis/interview [continuous], sex, socioeconomic status, smoking
status, alcohol intake, and body mass index category). The analysis was based on 4194 subjects (637 cases; 3557 controls) from studies Italy 1
and Spain. Bold line represents the odds ratio (OR); dashed lines: upper and lower limits of the 95% confidence interval (CI).
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individuals without a family history of GC. However, our analysis did

not reveal any interactions between this factor and the effect of

aspirin.

Because aspirin may cause gastrointestinal bleeding, it is

possible that at least part of the inverse association observed is a

result of the avoidance of aspirin use in patients with early symp-

toms of GC. However, we conducted a duration–risk analysis to

assess the relationship between the duration of aspirin use and GC.

The analysis showed that the OR of GC decreased with increasing

duration of aspirin use, with a protective effect observed for dura-

tions of ≥15 years. These findings are consistent with a previous

analysis by Kwon et al.,13 which reported an apparent benefit of

aspirin after at least 10 years of use.

We did not find any association between the use of statins and

GC risk, nor did we find any association between the combined use

of statins and aspirin and GC risk, despite the limited number of

studies providing information on the combined use of aspirin and

statins. The lack of association between statin use and GC is

consistent with some but not all previous research.16,38,39 Some

studies have suggested that statins may have anticancer properties

by inducing apoptosis, inhibiting tumor growth, and reducing

inflammation.40

However, a recent meta‐analysis suggested that the association

between statin use and GC varied among study designs, and no asso-

ciation was observed in randomized clinical trials.38 In addition, a

stronger protective effect was observed in Asian populations

compared to Western individuals.38 Moreover, the incidence of GC is

influenced by the type of statins used. In fact, the risk of GC was

reduced in those exposed to lipophilic statins, yet not in those exposed

to hydrophilic statins.41

Our study has several strengths, including the large sample size,

the pooling of data frommultiple studies, and the availability of data on

different medications for cardiovascular prevention, diabetes, and

gastrointestinal condition management. Furthermore, the inverse as-

sociation between aspirin and GC observed in the present study was

similar in case‐control studies and in the large cohort study from the

United States (included in the analysis via a nested case‐control
approach). However, there are some limitations. First, our analysis

was based mostly on retrospective studies, which relied on self‐
reported data on drug use, which may be subject to recall bias. Po-

tential recall bias in case‐control studies due to possible more careful
reporting of aspirin use in cases than controls should bias risk esti-

mates toward the null. Although cohort studies are less susceptible to

recall bias than case‐control studies, they usually collect data at

baseline and lack information on exposure changes over time, and thus

may cause possible misclassification of aspirin exposure and its dura-

tion. In addition, record‐linkage cohort studies do not cover over‐the‐
counter drug use, which may represent a considerable proportion of

aspirin use.

Second, the use of hospital controls may have introduced se-

lection bias in each study because of the possibility that some

controls suffered from conditions that made them either more likely

or less likely to use aspirin or statins.

Third, we did not have information on dosages, adherence to

drug use, and type of statin (lipophilic/hydrophilic statins), which may

affect the association with GC risk. For many of the pooled esti-

mates, there is a between‐study heterogeneity, which does not seem

to be explained by the covariates considered. Different study pop-

ulations, baseline cancer risks, and drug doses and variability in the

duration of aspirin/statin intake may be responsible for such het-

erogeneity. Additionally, duodenal and gastric ulcers could not be

evaluated separately because of over 90% missing data.

In conclusion, our study provides evidence that long‐term
aspirin use is associated with a reduced risk of GC, whereas statin

use was not significantly associated with GC risk in the populations

studied, possibly because of the low frequency of use, which

resulted in limited statistical power. These findings may have im-

plications for the use of aspirin as a chemopreventive agent against

GC in high‐risk populations, but further research with a trial design

is needed to confirm and extend these findings and to identify the

optimal doses and durations of aspirin use for cancer prevention.
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