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A spirin is considered the most established agent for che-
moprevention of colorectal cancer (CRC)1-3 and is cur-
rently recommended by the US Preventive Services

Task Force for individuals aged 50 to 59 years with specific car-
diovascular risk profiles.4 This recommendation is due to re-
markably consistent data from previous cohort studies and ran-
domized clinical trials (RCTs).5-13 However, the US Preventive
Services Task Force cited insufficient evidence to issue a rec-
ommendation for adults aged 70 years or older.

Recently, the Aspirin in Reducing Events in the Elderly
(ASPREE) study, an RCT of 19 114 relatively healthy adults
aged 70 years or older (or 65 years or older for US racial/
ethnic minorities), reported that participants assigned to
daily low-dose aspirin (100 mg) had an increased risk of
death from cancer, including CRC, after a median of 4.7

years of follow-up,14 without a corresponding increase in
overall incidence and CRC incidence.15 These results suggest
a potential difference in the effect of aspirin at older ages.
However, the vast majority of ASPREE participants (89%)
had never used aspirin regularly before joining the study.16

Thus, the association of continuing aspirin use with CRC at
older ages among individuals who initiate use when younger
remains unclear.

Previous studies have found that regular use of aspirin is
associated with a lower risk of CRC in the Nurses’ Health Study
(NHS) and the Health Professionals Follow-up Study
(HPFS).6,11,17 In the present study, we specifically evaluated the
association between regular use of aspirin and CRC incidence
among participants in the NHS and HPFS who had reached age
70 years, which provides a unique opportunity to prospec-

IMPORTANCE Although aspirin is recommended for the prevention of colorectal cancer (CRC)
among adults aged 50 to 59 years, recent data from a randomized clinical trial suggest a lack
of benefit and even possible harm among older adults.

OBJECTIVE To examine the association between aspirin use and the risk of incident CRC
among older adults.

DESIGN, SETTING, AND PARTICIPANTS A pooled analysis was conducted of 2 large US cohort
studies, the Nurses’ Health Study (June 1, 1980–June 30, 2014) and Health Professionals
Follow-up Study (January 1, 1986–January 31, 2014). A total of 94 540 participants aged 70
years or older were included and followed up to June 30, 2014, for women or January 31,
2014, for men. Participants with a diagnosis of any cancer, except nonmelanoma skin cancer,
or inflammatory bowel disease were excluded. Statistical analyses were conducted from
December 2019 to October 2020.

MAIN OUTCOMES AND MEASURES Cox proportional hazards models were used to calculate
multivariable adjusted hazard ratios (HRs) and 95% CIs for incident CRC.

RESULTS Among the 94 540 participants (mean [SD] age, 76.4 [4.9] years for women, 77.7
[5.6] years for men; 67 223 women [71.1%]; 65 259 White women [97.1%], 24 915 White men
[96.0%]) aged 70 years or older, 1431 incident cases of CRC were documented over 996 463
person-years of follow-up. After adjustment for other risk factors, regular use of aspirin was
associated with a significantly lower risk of CRC at or after age 70 years compared with
nonregular use (HR, 0.80; 95% CI, 0.72-0.90). However, the inverse association was evident
only among aspirin users who initiated aspirin use before age 70 years (HR, 0.80; 95% CI,
0.67-0.95). In contrast, initiating aspirin use at or after 70 years was not significantly
associated with a lower risk of CRC (HR, 0.92; 95% CI, 0.76-1.11).

CONCLUSIONS AND RELEVANCE Initiating aspirin at an older age was not associated with a
lower risk of CRC in this pooled analysis of 2 cohort studies. In contrast, those who used
aspirin before age 70 years and continued into their 70s or later had a reduced risk of CRC.
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tively examine the use of aspirin across mid and late adult-
hood in association with long-term risk of CRC.

Methods
Study Population
This prospective cohort study included women from the
NHS and men from the HPFS who reached 70 years of age.
The NHS, conducted from June 1, 1980, to June 30, 2014, is a
prospective cohort of 121 701 US female registered nurses
aged 30 to 55 years at enrollment. The HPFS was conducted
from January 1, 1986, to January 31, 2014, and included
51 529 male health professionals aged 40 to 75 years. Details
of the cohorts have been described previously.6,11 Partici-
pants were mailed biennial questionnaires that included a
validated assessment of diet and questions on lifestyle fac-
tors, medical history, and disease outcomes, including aspi-
rin use and CRC. The response rate reached 90% in both
cohorts.18 We excluded participants with a diagnosis of any
cancer, except nonmelanoma skin cancer, or inflammatory
bowel disease before age 70 years. Participants with missing
prior aspirin use and those who died or were lost to
follow-up before 70 years were also excluded. We also
excluded participants with missing aspirin use data during
follow-up (5186 [4.3%] in the NHS and 1357 [2.5%] in the
HPFS; eFigure in the Supplement). The study protocol was
approved by the institutional review boards of the Brigham
and Women’s Hospital and Harvard T. H. Chan School of
Public Health, and those of participating registries as
required. Written informed consent was obtained from all
participants to access their medical records. This study fol-
lowed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline.

Assessment of Exposure and Covariates
Beginning in 1980 for the NHS and 1986 for the HPFS, we col-
lected information biennially on participants’ use of aspirin.
Participants were specifically asked about use of standard-
dose (325 mg) tablets. Between 1994 and 1998, participants
were asked to convert 4 low-dose (81 mg) aspirin tablets to 1
standard-dose tablet. Since 2000, regular use of low-dose as-
pirin was reported separately from standard-dose aspirin.18

Consistent with our prior studies,6,18,19 regular aspirin use was
defined as using aspirin 2 or more times per week, including
both standard-dose and low-dose aspirin. Missing aspirin use
was updated using information from the previous question-
naires with only 1 biennial questionnaire cycle carried for-
ward. Our primary exposure was regular aspirin use at or af-
ter age 70 years. Nonregular aspirin users were those who were
not regular users of aspirin at any time at or after 70 years. In
the NHS, participants were asked in 1980 how many years they
had been regularly using aspirin. In the HPFS, prior aspirin use
at younger ages was collected in 1996, and participants were
asked if they used aspirin and the use frequency in their 20s,
30s, 40s, 50s, and 60s. Consistent with previous studies,18,19

covariates were selected as potential confounders (eMethods
in the Supplement).

Ascertainment of Outcome
Our primary end point was incident CRC. Written permission
to acquire medical records and pathology reports was ob-
tained from participants who reported CRC on the biennial
questionnaire. Deaths were identified through the National
Death Index, next of kin, and postal authorities. For all deaths
due to CRC, we requested permission to review medical rec-
ords from the next of kin. Two blinded physicians (K.N., J.A.M.,
or E.L.G.) reviewed records to confirm a diagnosis of CRC and
abstract information on tumor, node, metastasis (TNM) stage
at the time of diagnosis.

Statistical Analysis
Person-time started from the date a person reached the age of
70 years until the date of diagnosis of CRC, death, or the end
of follow-up on June 30, 2014, for women or January 31, 2014,
for men, whichever came first. We evaluated the association
between biennially updated aspirin use and CRC risk at or af-
ter age 70 years. We also examined the association according
to prior aspirin use (prior regular aspirin user or prior non-
regular user) and prior aspirin use duration (<5 or ≥5 years) be-
fore age 70 years. Analyses according to CRC defined by stage
were also performed.

Cox proportional hazards regression model stratified on
age and calendar time (2-year intervals) was used to estimate
hazard ratios (HRs) and 95% CIs. All covariates were updated
biennially and included as time-varying variables. In the mul-
tivariable model, covariates including family history of CRC;
personal history of diabetes; body mass index; alcohol use;
physical activity20; smoking pack-years; lower endoscopy; Al-
ternative Healthy Eating Index 2010 score21; intakes of total
calories, calcium, and folate; and regular use of other nonste-
roidal anti-inflammatory drugs (NSAIDs), multivitamins, and
menopausal hormones (for women only) were adjusted. To ad-
dress the potential influence of cardiovascular disease (CVD)
risk, a model further adjusted for regular use of cholesterol-
lowering drugs (eg, statins), hyperlipidemia, hypertension, and
CVD was performed. Analyses were performed separately in
the NHS and HPFS cohorts, and a meta-analysis was then con-
ducted using a random-effects model for pooled estimates.

As a secondary analysis, we further evaluated the asso-
ciation of aspirin initiated at different age categories and risk

Key Points
Question What is the association of aspirin use with the risk of
colorectal cancer in older adults?

Findings In this pooled analysis of 2 cohort studies with a total of
94 540 participants, regular use of aspirin at or after age 70 years
was associated with a lower risk of colorectal cancer compared
with nonregular use. However, this reduction in risk was evident
only among individuals who initiated use at a younger age.

Meaning These results suggest that the initiation of aspirin use at
an older age for the sole purpose of primary prevention of
colorectal cancer should be discouraged; however, the findings
support recommendations to continue using aspirin if initiated
at a younger age.
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of subsequent incident CRC through separate cohort analy-
ses among participants who had not used aspirin before reach-
ing the corresponding age category in the NHS. For each co-
hort defined according to baseline categories of age at initiation,
we evaluated the risk of incident CRC after the baseline age
(eMethods in the Supplement).

For all analyses, a 2-sided P < .05 was regarded as statis-
tically significant. All statistical analyses were performed using
SAS, version 9.4 (SAS Institute Inc). Statistical analyses were
conducted from December 2019 to October 2020.

Results
Baseline Characteristics
We analyzed a total of 94 540 participants aged 70 years or
older (mean [SD] age, 76.4 [4.9] years for women, 77.7 [5.6]
years for men; 65 259 White women [97.1%], 24 915 White
men [96.0%]), including 67 223 women from the NHS
(71.1%) and 27 317 men from the HPFS (28.9%), encompass-
ing 996 463 total person-years (699 626 years for the NHS
and 296 837 years for the HPFS) of follow-up. We docu-
mented 1431 incident cases of CRC, including 857 (59.9%)
among women (NHS) and 574 (40.1%) among men (HPFS).
The age-standardized characteristics of participants accord-
ing to aspirin use at or after age 70 years in the NHS and the
HPFS are presented in eTable 1 in the Supplement. In both
the NHS and the HPFS, compared with nonusers, partici-
pants who used aspirin at or after age 70 years were more
likely to be older (mean [SD] age, 75.1 [4.5] vs 77.3 [5.0] years
in the NHS and 75.7 [5.0] vs 78.4 [5.7] years in the HPFS);
smoke currently or in the past (51.7% vs 53.9% in the NHS
and 51.5% vs 55.5% in the HPFS); have a prior lower endos-
copy (30.2% vs 31.8% in the NHS and 31.2% vs 36.8% in the
HPFS); have a history of hypertension (60.5% vs 72.0% in
the NHS and 45.6% vs 59.3% in the HPFS), dyslipidemia
(67.3% vs 77.0% in the NHS and 44.9% vs 61.4% in the
HPFS), diabetes (11.9% vs 15.9% in the NHS and 11.1% vs
14.3% in the HPFS), and CVDs (11.6% vs 23.3% in the NHS
and 17.4% vs 38.4% in the HPFS); regularly use multivita-
mins (65.1% vs 72.4% in the NHS and 57.5% vs 68.8% in the
HPFS), NSAIDs (27.7% vs 30.5% in the NHS and 12.3% vs
17.2% in the HPFS), and cholesterol-lowering drugs (23.4%
vs 40.9% in the NHS and 14.4% vs 35.1% in the HPFS); take
in more total calories (mean [SD] kcal/d, 1665 [423] vs 1675
[418] in the NHS and 1955 [534] vs 1969 [520] in the HPFS);
and consume more folate (mean [SD] μg/d, 509 [200] vs 536
[191] in the NHS and 586 [253] vs 630 [241] in the HPFS) and
calcium (mean [SD] mg/d, 1097 [396] vs 1148 [392] in the
NHS and 981 [382] vs 1014 [365] in the HPFS).

Aspirin Use at 70 Years or Older and Risk of CRC
Among individuals aged 70 years or older, regular use of as-
pirin was associated with a lower risk of CRC compared with
nonregular users (pooled HR, 0.80; 95% CI, 0.72-0.90 [model
2]) (Table 1), which was consistent in both women (HR, 0.81;
95% CI, 0.70-0.93) and men (HR, 0.80; 95% CI, 0.67-0.97).
However, this inverse association was restricted to those who

initiated regular use of aspirin before age 70 years (pooled HR,
0.80; 95% CI, 0.67-0.95). In contrast, among those who did not
regularly use aspirin before age 70 years, regular aspirin use
at or after 70 years was not associated with reduced risk of CRC
(pooled HR, 0.92; 95% CI, 0.76-1.11) (Table 1). The results were
consistent after further adjustment for use of cholesterol-
lowering drugs, hyperlipidemia, hypertension, and CVD (model
3). Among individuals who used aspirin before age 70 years,
the inverse association was also consistent after further ad-
justment for duration of aspirin use before 70 years (pooled
HR, 0.81; 95% CI, 0.70-0.95).

These results were largely consistent in analyses accord-
ing to CRC stage, although we had limited statistical power
within each stage category. The multivariable HR for regular
aspirin use after 70 years was 0.83 (95% CI, 0.69-1.00) for non-
metastatic (stage I, II, III) and 0.45 (95% CI, 0.15-1.38) for meta-
static (stage IV) CRC among those who regularly used aspirin
before age 70 years of age (eTable 2 in the Supplement).

Analyses by Duration of Aspirin Use Before Age 70 Years
or Age at Initiation
We further grouped those who initiated aspirin before age 70
years by the cumulative duration of use before 70 years. The
apparent protective benefits of aspirin use at or after 70 years
were evident only among those who had regularly used aspi-
rin for 5 or more years before 70 years of age (pooled HR, 0.76;
95% CI, 0.59-0.98). In contrast, no benefit was observed among
those who used aspirin for less than 5 years before 70 years of
age (pooled HR, 1.00; 95% CI, 0.77-1.30) (Table 2). When we
considered the initiation age of aspirin use, the lower risk of
CRC for aspirin use at or after 70 years was found only when
individuals initiated aspirin before 70 years of age (Table 3).

Aspirin Use With Different Initiation Age
and Subsequent Risk of CRC After Initiation in the NHS
To further evaluate the association of aspirin initiated at dif-
ferent ages and subsequent risk of CRC (not restricted to CRC
at or after 70 years), we performed separate cohort analyses
among participants who had not used aspirin before reaching
the corresponding age category in the NHS. Compared with
nonregular users, women who initiated regular aspirin treat-
ment at a younger age (<70 years) had a decreased risk of sub-
sequent CRC, which was mainly consistent with the risk level
among those who had cumulatively taken aspirin for 5 or more
years (Figure). Specifically, compared with nonregular use,
regular aspirin use was associated with a multivariable HR for
CRC of 0.76 (95% CI, 0.63-0.92) for women who initiated as-
pirin use from 40 to 44 years of age; 0.79 (95% CI, 0.67-0.93)
for ages 45 to 49 years; 0.79 (95% CI, 0.68-0.91) for ages 50 to
54 years; 0.82 (95% CI, 0.71-0.94) for ages 55 to 59 years; 0.69
(95% CI, 0.57-0.83) for ages 60 to 64 years; and 0.71 (95% CI,
0.56-0.90) for ages 65 to 69 years. In contrast, initiating aspi-
rin use at an older age (≥70 years) was associated with weaker
benefits, even for those who had cumulatively taken aspirin
for 5 or more years. Specifically, the corresponding HR was 0.83
(95% CI, 0.62-1.12) for initiation of aspirin use at ages 70 to 74
years; 0.87 (95% CI, 0.59-1.29) for ages 75 to 79 years; and 1.01
(95% CI, 0.47-2.20) for 80 years and older.
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Table 2. Aspirin Use at Age 70 or Above and Risk of Colorectal Cancer by Prior Duration of Use

Variable

HR (95% CI)a

NHS HPFS Pooled analysis

Nonregular user Regular user Nonregular user Regular user Nonregular user Regular user

Duration of use <5 y
before age 70

No. of
cases/person-years

67/52 382 126/97 913 20/11 170 75/37 180 87/63 552 201/135 093

Model 1b 1 [Reference] 1.00 (0.74-1.36) 1 [Reference] 1.03 (0.61-1.74) 1 [Reference] 1.01 (0.77-1.31)

Model 2c 1 [Reference] 0.99 (0.73-1.34) 1 [Reference] 1.03 (0.61-1.75) 1 [Reference] 1.00 (0.77-1.30)

Model 3d 1 [Reference] 0.98 (0.72-1.34) 1 [Reference] 1.05 (0.61-1.80) 1 [Reference] 1.00 (0.76-1.30)

Duration of use ≥5 y
before age 70

No. of
cases/person-years

129/116 434 237/249 978 48/23 167 229/145 677 177/139 608 466/395 655

Model 1b 1 [Reference] 0.85 (0.68-1.06) 1 [Reference] 0.65 (0.47-0.90) 1 [Reference] 0.76 (0.59-0.99)

Model 2c 1 [Reference] 0.84 (0.68-1.05) 1 [Reference] 0.65 (0.47-0.90) 1 [Reference] 0.76 (0.59-0.98)

Model 3d 1 [Reference] 0.83 (0.67-1.04) 1 [Reference] 0.67 (0.48-0.93) 1 [Reference] 0.77 (0.63-0.95)

Abbreviations: HPFS, Health Professionals Follow-up Study; HR, hazard ratio;
NHS, Nurses’ Health Study.
a Values are listed as HR (95% CI) unless otherwise indicated.
b Model 1 is conditioned on age and calendar time.
c Model 2 is conditioned on age and calendar time, and adjusted for family

history of colorectal cancer, diabetes, body mass index, alcohol consumption,

physical activity, smoking pack-years, lower endoscopy, total energy intake,
calcium intake, folate intake, Alternative Healthy Eating Index 2010 score,
and regular use of nonsteroidal anti-inflammatory drugs, multivitamins,
and menopausal hormones.

d Model 3 includes model 2 covariates plus regular use of cholesterol-lowering
drugs, hyperlipidemia, hypertension, and cardiovascular diseases.

Table 1. Aspirin Use at Age 70 Years or Above and Risk of Colorectal Cancer

Variable

HR (95% CI)a

NHS HPFS Pooled analysis

Nonregular user Regular user Nonregular user Regular user Nonregular user Regular user

Overall

No. of
cases/person-years

414/295 970 443/403 656 179/79 649 395/217 188 593/375 619 838/620 844

Model 1b 1 [Reference] 0.79 (0.69-0.91) 1 [Reference] 0.79 (0.65-0.94) 1 [Reference] 0.79 (0.70-0.88)

Model 2c 1 [Reference] 0.81 (0.70-0.93) 1 [Reference] 0.80 (0.67-0.97) 1 [Reference] 0.80 (0.72-0.90)

Model 3d 1 [Reference] 0.80 (0.69-0.92) 1 [Reference] 0.85 (0.70-1.03) 1 [Reference] 0.81 (0.73-0.91)

Nonregular use of
aspirin before age 70

No. of
cases/person-years

215/125 690 109/74 204 106/44 553 113/45 149 321/170 243 222/119 353

Model 1b 1 [Reference] 0.86 (0.67-1.10) 1 [Reference] 0.95 (0.71-1.27) 1 [Reference] 0.90 (0.74-1.08)

Model 2c 1 [Reference] 0.88 (0.69-1.13) 1 [Reference] 0.98 (0.73-1.31) 1 [Reference] 0.92 (0.76-1.11)

Model 3d 1 [Reference] 0.87 (0.67-1.12) 1 [Reference] 1.05 (0.78-1.41) 1 [Reference] 0.94 (0.77-1.14)

Prior history of
regular use of aspirin
before age 70

No. of
cases/person-years

199/170 280 334/329 452 73/35 096 282/172 039 272/205 376 616/501 491

Model 1b 1 [Reference] 0.86 (0.72-1.03) 1 [Reference] 0.70 (0.53-0.91) 1 [Reference] 0.79 (0.65-0.97)

Model 2c 1 [Reference] 0.85 (0.71-1.02) 1 [Reference] 0.71 (0.54-0.92) 1 [Reference] 0.80 (0.67-0.95)

Model 3d 1 [Reference] 0.84 (0.70-1.01) 1 [Reference] 0.73 (0.56-0.96) 1 [Reference] 0.80 (0.69-0.94)

Model 4e 1 [Reference] 0.85 (0.71-1.02) 1 [Reference] 0.74 (0.56-0.97) 1 [Reference] 0.81 (0.70-0.95)

Abbreviations: HPFS, Health Professionals Follow-up Study; HR, hazard ratio;
NHS, Nurses’ Health Study.
a Values listed as HR (95% CI) unless otherwise indicated.
b Model 1 is conditioned on age and calendar time.
c Model 2 is conditioned on age and calendar time, and adjusted for family

history of colorectal cancer, diabetes, body mass index, alcohol consumption,
physical activity, smoking pack-years, lower endoscopy, total energy intake,

calcium intake, folate intake, Alternative Healthy Eating Index 2010 score,
and regular use of nonsteroidal anti-inflammatory drugs, multivitamins,
and menopausal hormones (for women only).

d Model 3 includes model 2 covariates plus regular use of cholesterol-lowering
drugs, hyperlipidemia, hypertension, and cardiovascular diseases.

e Model 4 includes model 2 covariates plus duration of aspirin use before
age 70.
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Discussion

In 2 large US prospective cohorts, regular aspirin use at or af-
ter 70 years of age was associated with a significantly re-
duced risk of CRC, but this association was evident only among
those who regularly used aspirin at a younger age, particu-
larly for at least 5 years before reaching 70 years of age. In con-
trast, initiation of aspirin after 70 years was not associated with
lower risk of CRC.

Substantial evidence suggests that a benefit of aspirin for
CRC requires at least 5 to 10 years of use.4 However, these data
are primarily derived from cohort studies and RCTs con-
ducted in middle-aged adults.13 This limitation led to current
US Preventive Services Task Force recommendations for low-
dose aspirin for primary prevention of CRC among US adults
aged 50 to 59 years with a greater than 10% 10-year cardio-
vascular risk. However, this advice did not extend to adults 70
years or older, for whom the evidence was considered
insufficient.4 Recently, the ASPREE RCT compared daily low-

dose aspirin vs placebo in 19 114 healthy older adults.14 After
4.7 years of follow-up, participants taking aspirin experi-
enced higher all-cause mortality that was largely attributable
to death from cancer. A recent study reported no significant
difference between groups for all incident cancers (HR, 1.04;
95% CI, 0.95-1.14), including CRC (HR, 1.02; 95% CI, 0.81-
1.30), in the ASPREE trial.15 A secondary analysis of the Japa-
nese Primary Prevention Project (JPPP), an open-label RCT de-
signed to examine the effects of low-dose aspirin on vascular
events in an older Japanese population (aged 60-85 years),22

showed that aspirin was associated with higher overall can-
cer incidence but not cancer mortality during a 5-year study
period.23,24 Because 89% of the participants in the ASPREE trial
and all the participants in the JPPP study did not regularly use
aspirin before enrollment,16,24 our results demonstrating that
initiation of aspirin use at or after age 70 was not associated
with a reduction in risk of incident CRC are broadly consis-
tent with the lack of protective effect observed in ASPREE and
JPPP. However, these RCTs were inconsistent in demonstrat-
ing potential harm related to incidence and mortality.

Table 3. Aspirin Use at Age 70 or Above and Risk of Colorectal Cancer by Age at Initiation

Pooled analysis

HR (95% CI)a

Never regular user
Regular user only
before age 70

Regular user at or after age 70

Initiation age ≥70 Initiation age 60-69 Initiation age 50-59 Initiation age <50

No. of cases/person-years 321/170 243 272/205 376 222/119 353 236/165 773 197/172 890 183/162 828

Model 1b 1 [Reference] 0.90 (0.58-1.39) 0.91 (0.76-1.08) 0.69 (0.57-0.84) 0.68 (0.50-0.92) 0.72 (0.60-0.87)

Model 2c 1 [Reference] 0.93 (0.65-1.33) 0.93 (0.78-1.11) 0.71 (0.60-0.86) 0.70 (0.55-0.89) 0.76 (0.63-0.92)

Model 3d 1 [Reference] 0.94 (0.64-1.38) 0.94 (0.78-1.12) 0.73 (0.57-0.95) 0.73 (0.52-1.02) 0.77 (0.64-0.93)

Abbreviation: HR, hazard ratio.
a Values are listed as HR (95% CI) unless otherwise indicated.
b Model 1 is conditioned on age and calendar time.
c Model 2 is conditioned on age and calendar time, and adjusted for family

history of colorectal cancer, diabetes, body mass index, alcohol consumption,
physical activity, smoking pack-years, lower endoscopy, total energy intake,

calcium intake, folate intake, Alternative Healthy Eating Index 2010 score,
and regular use of nonsteroidal anti-inflammatory drugs, multivitamins,
and menopausal hormones.

d Model 3 includes model 2 covariates plus regular use of cholesterol-lowering
drugs, hyperlipidemia, hypertension, and cardiovascular diseases.

Figure. Aspirin Initiated at Different Ages and Subsequent Risk of Colorectal Cancer in the Nurses’ Health Study
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A basis for the lack of outcome of aspirin on CRC when ini-
tiated at an older age is biologically plausible.25 There is grow-
ing evidence that cancers that arise in older adults may have
a differential mechanistic basis compared with those in younger
individuals. For example, aging is associated with alterations
in DNA methylation, which may affect susceptibility to
cancer.26,27 Among older adults, CRC arises more commonly
in the right side of the colon,28,29 and tumors have a higher
prevalence of specific molecular changes, including positive
or high CpG island methylator phenotype and BRAF
variations.30-32 Previous studies reported that regular aspirin
use was associated with a lower risk of BRAF wild-type or KRAS
wild-type CRC but not BRAF-variant or KRAS-variant CRC.33,34

There is also a greater incidence of the G12 variant of KRAS in
those younger than 40 years compared with the more fre-
quent A146, K117, and Q61 variants in older patients.35 Sec-
ond, aspirin esterase activity may differ among older individu-
als, changing pharmacodynamic properties of aspirin.36 Third,
the gut microbiota of older people differs from that of younger
adults,37,38 which may influence drug metabolism39 and the
development of age-related disease by modulating metabolic
and inflammatory processes. For example, the gut micro-
biota may affect the antithrombotic activity of aspirin by re-
ducing its level in circulation.40 A recent study also showed
that Lysinibacillus sphaericu reduced the bioavailability and
chemopreventive effects of aspirin on the development of CRC
in mice.41 Last, body mass index or body weight may also in-
fluence the effect of aspirin on CRC. Some studies have shown
that aspirin has limited benefit in individuals with higher body
mass index or body weight,42,43 which is more common in an
older population. However, a secondary analysis of the Con-
certed Action Polyposis Prevention 2 (CAPP2) study showed
that aspirin preferentially protected against CRC in patients
with obesity with Lynch syndrome.44

We acknowledge that the differential association of aspi-
rin among those who initiated its use after 70 years of age may
be due to a more limited duration of use. However, among those
who initiated aspirin use after 70 years, we found that the lack
of association of aspirin use with CRC was consistent among
those who used for more than 5 years and those who used for
less than 5 years (Figure). In addition, in many prior studies,
aspirin use for at least 5 years was sufficient for an associa-
tion to emerge.7,12 Another possible explanation for our re-
sults is that those who initiated aspirin after 70 years may dif-
fer in the prevalence of health conditions, such as CVD.
However, in a model adjusted for additional CVD risk factors,
such as use of cholesterol-lowering drugs (eg, statins), hyper-
lipidemia, hypertension, and CVD, the results were consis-

tent. A recent analysis of data from the Women's Health Ini-
tiative also found that aspirin was associated with a lower risk
of CRC within all levels of CVD risk, supporting the possibility
that baseline CVD risk may not significantly affect the
association.45

Strengths and Limitations
The strengths of this study include the use of 2 large, well-
characterized cohorts of the NHS and the HPFS, which have
collected biennial updated data on aspirin use since 1980 and
1986, respectively, and provided a unique opportunity to ex-
amine aspirin use across mid to late adulthood in association
with long-term risk of CRC. We also prospectively collected
important lifestyle and dietary risk factors to reduce the po-
tential for confounding. Third, we confirmed CRC cases
through medical records and pathology reports.

Our study also has several limitations. First, our results are
not as definitive as in an RCT. However, such a trial to con-
firm the differential benefits according to age at initiation would
require a large number of participants initiating aspirin at dif-
ferent ages with follow-up beyond 70 years of age, which lim-
its feasibility. Second, this is a post hoc analysis and was not
specifically powered to evaluate the association of aspirin ini-
tiated in older age with CRC. However, with our reasonably
large sample size, our study still offers a potential explana-
tion for the lack of protective effect of aspirin on CRC ob-
served among older adults in the ASPREE trial. Third, al-
though our study was large, we had limited ability to examine
the association in specific subgroups, particularly according
to different ages at initiation. Last, the NHS and HPFS are
based on self-reported questionnaires. However, because our
participants are health professionals, it is likely that self-
reported intake reflects actual use.

Conclusions
In this cohort study, initiation of aspirin at an older age (≥70
years) was not associated with lower risk of CRC. In contrast,
those who initiated aspirin at a younger age and continued use
at an older age appeared to derive continued benefit for CRC
risk reduction. Taken together with the results of the ASPREE
trial, these findings suggest that initiation of aspirin use at an
older age for the sole purpose of primary prevention of CRC
should be discouraged. However, our findings appear to sup-
port recommendations to continue aspirin use if initiated at a
younger age. Further studies to elucidate biologic mecha-
nisms of aspirin according to age are warranted.
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