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Background

Methods

Results

Conclusion

A recent pooled analysis of randomized trials of daily aspirin for prevention of vascular events found a substantial
reduction (relative risk [RR] = 0.63, 95% confidence interval [Cl] = 0.49 to 0.82) in overall cancer mortality during
follow-up occurring after 5 years on aspirin. However, the magnitude of the effect of daily aspirin use, particularly
long-term use, on cancer mortality is uncertain.

We examined the association between daily aspirin use and overall cancer mortality among 100 139 men and
women with no history of cancer in the Cancer Prevention Study Il Nutrition Cohort. Cox proportional hazards
regression models were used to estimate multivariable-adjusted relative risks (RRs) and 95% confidence intervals
(Cls).

Between 1997 and 2008, 5138 participants died from cancer. Compared with no use, daily aspirin use at base-
line was associated with slightly lower cancer mortality, regardless of duration of daily use (for <5 years of use,
RR =0.92, 95% Cl = 0.85 to 1.01; for =5 years of use, RR = 0.92, 95% Cl = 0.83 to 1.02). Associations were slightly
stronger in analyses that used updated aspirin information from periodic follow-up questionnaires and included
3373 cancer deaths (for <5 years of use, RR = 0.84, 95% Cl = 0.76 to 0.94; for >5 years of use, RR = 0.84, 95%
Cl=0.75to 0.95).

These results are consistent with an association between recent daily aspirin use and modestly lower cancer
mortality but suggest that any reduction in cancer mortality may be smaller than that observed with long-term

aspirin use in the pooled trial analysis.

J Natl Cancer Inst 2012;104:1208-1217

A recent pooled analysis of randomized trials of daily aspirin for
prevention of vascular events by Rothwell et al. (1) reported a stat-
istically significant 15% reduction in overall cancer mortality dur-
ing an intervention period of up to 10 years. The overall reduction
in cancer mortality was mostly attributable to an estimated 37 %
reduction in cancer mortality during follow-up occurring after
5 years on aspirin (relative risk [RR] = 0.63, 95% confidence inter-
val [CI] = 0.49 to 0.82; 92 cancer deaths in the aspirin group com-
pared with 142 in the control group). Similar effects were observed
for lower doses, mostly 75-100 mg/day, and higher doses (=300 mg/
day).

In contrast to the pooled analysis of trials of daily aspirin (1),
two very large randomized trials of alternate-day aspirin observed
no effect on overall cancer mortality (2,3), raising questions about
the frequency of aspirin use needed to reduce cancer risk. The
Physicians’ Health Study tested 325 mg of aspirin every other day
for 5 years and reported a relative risk of 1.16 (95% CI = 0.84 to
1.61, 79 cancer deaths on aspirin compared with 68 on placebo)
(2). The Women’s Health Study tested a lower dose (100 mg every
other day) for 10 years and reported a relative risk of 0.95 (95%
CI = 0.81 to 1.11, 284 cancer deaths on aspirin compared with
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299 on placebo) (3). Three large observational studies of aspirin
use and cancer mortality reported mixed results (4-6), although
none of these studies examined aspirin use that was both long term
and daily.

Results from the pooled trial analysis (1) potentially have
very important implications. If these results are accurate and
generalizable, people who begin a long-term regimen of daily
low-dose aspirin and continue use for 5 years could reduce their
subsequent risk of dying from cancer by more than a third.
However, uncertainty remains about the magnitude of the effect
of daily aspirin use, particularly long-term use, on cancer mortality.
In the pooled trial analysis (1), the relative risk estimate for cancer
mortality occurring during follow-up after the first 5 years was
based on limited numbers and therefore included a relatively wide
confidence interval. In addition, the magnitude of the association
with overall cancer mortality is larger than might have been
expected, given the absence of apparent effects on cancer mortality
in large trials of aspirin taken every other day (2,3) and results
from observational studies suggesting that aspirin use does not
strongly reduce risk of cancers other than colorectal, esophageal,
and stomach cancers (7).
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The purpose of this analysis was to quantify the association
between daily aspirin use, particularly long-term use, and over-
all cancer mortality in the Cancer Prevention Study II (CPS-II)
Nutrition Cohort, making use of detailed information on aspirin
use collected at multiple time points. Because of the notable 37%
reduction in cancer mortality observed in the pooled trial analysis
during follow-up occurring after 5 years on daily aspirin (1), we
were particularly interested in cancer mortality among individuals
in our cohort with a comparable history of aspirin exposure, that is,
current daily aspirin users who had used aspirin during the preced-
ing 5 years (referred to as current daily users of >5 years).

Methods

Study Population

The men and women in this analysis (n = 184 190) were partici-
pants in the CPS-II Nutrition Cohort that was established in 1992
(8). The CPS-II Nutrition Cohort is a subset of the larger CPS-1I
Cohort established by the American Cancer Society in the year
1982. Informed consent for participation was assumed based on
completion and return of study questionnaires. All aspects of the
CPS-II Nutrition Cohort study protocol were approved by the
Emory University Institutional Review Board.

At enrollment into the CPS-II Nutrition Cohort in 1992 or
1993, participants completed a mailed 10-page self-administered
questionnaire that included information on demographic, medical,
and behavioral factors. Follow-up questionnaires to update expo-
sure information and ascertain new cancer diagnoses were mailed
in 1997 and every 2 years thereafter. The date the 1997 question-
naire was completed was used as the starting point for person-time
included in this analysis so that duration of daily aspirin use could
be calculated using information from both the 1992 and 1997
questionnaires. A total of 143 792 participants completed the long
version of the 1997 follow-up survey that included questions on
aspirin use. All analyses excluded participants who had a history of
cancer in 1997 (n = 25 722), or missing or uninterpretable infor-
mation on aspirin use (n = 16 047) or smoking (n = 1884). After
exclusion, a total of 100 139 participants (44 360 men and 55 779
women) were included in the analysis.

Assessment of Aspirin Use

Aspirin use was reported at enrollment in the CPS-II Nutrition
Cobhort in 1992 and 1993, and on follow-up questionnaires com-
pleted in 1997 and every 2 years thereafter. The questionnaire
completed in 1992 through 1993 (hereafter referred to as the 1992
questionnaire) asked for the average number of days per month
aspirin was used during the past year and the average number of
pills taken on those days (9). Follow-up questionnaires in 1997 and
every 2 years thereafter included similar questions about the num-
ber of days per month and number of pills per day but asked sepa-
rately about use of low-dose (or “baby”) aspirin and adult-strength
aspirin. Participants reporting use 30 or 31 days per month of either
low-dose or adult-strength aspirin were considered daily users.

Mortality Follow-up

Vital status and cause-of-death codes (10,11) were obtained
through automated linkage of all cohort participants with the
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National Death Index (12). Mortality follow-up was completed
through December 31, 2008. Death certificates or codes for the
cause of death were obtained for 99.3% of known deaths. In addi-
tion to overall cancer mortality [International Classification of
Diseases-10 (11) codes C00 to C97], we also examined mortality
from the 16 cancer sites with the greatest number of deaths (lung
cancer, C33 to C34; pancreatic cancer, C25; colorectal cancer, C18
to C20; leukemia, C91 to C95; lymphoma, C82 to C85 and C96;
ovarian cancer, C56; prostate cancer, C61; female breast cancer,
C50; brain cancer, C71; multiple myeloma, C88 and C90; blad-
der cancer, C67; liver cancer, C22; esophageal cancer, C15; kidney
cancer, C64; melanoma, C43; and stomach cancer, C16). Deaths
attributed to liver cancer on the death certificate but known to
be gall bladder or extrahepatic bile duct cancers on the basis of
information from state cancer registry linkage (n = 12) were not
counted as liver cancers. Each of the individual cancer sites exam-
ined accounted for at least 90 deaths. No other individual cancer
site accounted for more than 50 deaths. We also grouped cancers
of the gastrointestinal tract (esophagus, stomach, small intestine,
colon, and rectum) and all other cancers, because there is strong
evidence that aspirin use lowers the risk of cancers of the gastroin-
testinal tract, whereas it is less clear if aspirin use is associated with
the risk of other cancers.

Statistical Analyses
Two types of analyses were conducted: baseline analyses and
updated analyses. In the baseline analyses, aspirin use status was
defined at baseline in 1997 and never changed. In the updated anal-
yses, aspirin status was modeled using a time-dependent variable.

Baseline analyses incorporated only information on aspirin use
reported on the 1992 and 1997 questionnaires. Participants who
reported no use in either the year 1992 or 1997 were categorized as
nonusers; those who reported daily use in the year 1997 but not in
1992 were categorized as daily users of less than 5 years duration;
and those who reported daily use in both the years 1992 and 1997
were categorized as daily users of 5 or more years duration. All
other participants were classified as past or occasional users.

The updated analyses included a time-dependent variable
for aspirin use. For follow-up time before January 1, 2004, the
approximate midpoint of follow-up, aspirin use was defined as in
the baseline analysis. For follow-up time on or after January 1,
2004, the aspirin use variable was updated to incorporate aspirin
use reported on the 1999,2001, and 2003 follow-up questionnaires.
Participants who reported no aspirin use on the 1992, 1997, 1999,
2001, and 2003 questionnaires were categorized as nonusers; those
who reported daily use in 1999, 2001, and 2003 were categorized
as daily users of 5 or more years duration; and those who reported
daily use in 2003 but not in both the years 1999 and 2001 were
categorized as daily users of less than 5 years duration. All other
participants were classified as past or occasional users. Participants
who did not provide complete information on aspirin use on each
of the three relevant follow-up questionnaires (in the years 1999,
2001, and 2003) (n = 29233) were censored from further follow-up
on January 1, 2004 because there was insufficient information to
accurately update their aspirin use status. In addition, a, relatively
small proportion of participants (n = 6033) did not return their
2003 questionnaire until 2004 or 2005. These participants were
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censored on January 1, 2004 and reentered the analysis on the date
their 2003 questionnaire was received.

Diagnosis with a life-threatening cancer may result in individu-
als quitting daily aspirin use, possibly because protection against
heart disease becomes less of a concern or because aspirin use can
sometimes be contraindicated during chemotherapy. Analyses of
consecutive biennial questionnaires confirmed that daily aspirin
users in this cohort who were diagnosed with typically lethal can-
cers were substantially more likely to quit than other daily aspirin
users. Therefore, to avoid biasing results by using information on
postdiagnostic aspirin use to predict cancer mortality, participants
who had already been diagnosed with cancer at the time they com-
pleted their 2003 questionnaire (n = 6300) did not have their aspi-
rin use updated on January 1, 2004, but they were instead censored
from further follow-up on that date.

Aspirin use could only be updated once during follow-up
because more frequent updating, ie, at the completion of each
follow-up questionnaire every 2 years, would have required cen-
soring every 2 years of all participants diagnosed with cancer in
order to avoid using information on postdiagnosis aspirin use. This
censoring would have resulted in the exclusion of all but a small
number of rapidly fatal cancers from the analysis.

Cox proportional hazards regression models (13) were used to esti-
mate relative risks and 95% confidence intervals. Follow-up time for
Cox models began on the date of completion of the 1997 questionnaire.
All models were adjusted for age [1 year age strata using the stratified
Cox procedure (14)], sex (mmale or female), race (white, black, or other
or unknown), education (completed less than high school diploma,
high school graduate, some college, college graduate, graduate school,
or unknown), smoking (18 categories described below), body mass
index (kg/m?, <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30, 230, or
unknown), physical activity level (metabolic equivalents per week,
<3.5,3.5 to <4.5,4.5 to <14, 14 to <24.5, 224.5, or unknown), history
of heart disease, stroke, diabetes, hypertension, cholesterol-lowering
drug use (current), aspirin use in the year 1982 (no use, occasional use,
1 to <15, 15 to <30, 230 times per month, or unknown), nonsteroidal
anti-inflammatory drug use (none, 1-14, 15-29, 30-59, or 260 pills
per month), and history of colorectal endoscopy (ever).

Smoking was adjusted for using 18 categories including one
category for never smokers, four categories for current smokers
based on combinations of duration (<40 years or >40 years) and
cigarettes per day (<20 or >20), 12 categories for former smokers
based on combinations of time since quitting (<10 years, 10 to
<20 years, 20 to <30 years, 30 to <40 years, >40 years, unknown) and
cigarettes per day (<20 or 220), and one category for those who had
never smoked cigarettes but reported ever smoking cigars or pipes
on the 1982 questionnaire. Models for prostate and breast cancer
were also adjusted for history of prostate-specific antigen testing and
history of mammography, respectively. History of prostate-specific
antigen testing and history of mammography were categorized as
never, in the last 2 years, less than 2 years ago, or unknown.

In both the baseline and updated analyses, we examined
whether associations between current daily aspirin use and overall
cancer mortality differed by attained age (continuous), sex, smok-
ing status (never, former, current), body mass index (continuous),
history of cardiovascular disease (yes or no), and nonsteroidal
anti-inflammatory drug use (<15 or 215 pills per month in the year
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1997). Specifically, we modeled multiplicative interaction terms
between current daily aspirin use of any duration and each poten-
tial effect measure modifier (coded as noted above) and calculated
a P value for interaction (P, eion) Dy comparing the likelihood
ratio statistic from models with and without interaction terms (15).
Proportionality of hazards was assessed by modeling an interac-
tion term between current daily aspirin use and a linear variable for
follow-up time; no statistically significant deviation was observed.

Sex-specific cancer mortality rates were calculated to provide
a measure of absolute risk. Cancer mortality rates were standard-
ized to the overall age distribution of person-years contributed by
men or women in the baseline analysis. All statistical analyses were
performed using SAS version 9.3 (SAS Inc, Cary, NC). All P values
were two-sided, and if less than .05, they were considered to be
statistically significant.

Results

Participants in this analysis were predominantly white and older
than 60 years of age at baseline in the year 1997, regardless of aspi-
rin use (Table 1). Approximately 23.8% of participants reported
daily aspirin use at baseline. Among daily aspirin users, 46.0%
reported use of low-dose (“baby”) aspirin, and 54.0% reported use
of adult-strength aspirin. Among daily aspirin users with complete
information on the number of pills per day, 85.5% reported use
of only one pill per day, likely indicating that the participant used
aspirin for cardiovascular disease prevention rather than for pain
relief. Patterns of aspirin use appeared consistent for most partici-
pants during follow-up. Among participants who were daily aspirin
users in the year 1997, 74.5% were still daily aspirin users at the
time of completion of the 2003 questionnaire, the approximate
midpoint of follow-up. Among participants who did not report use
in either the years 1992 or 1997 (the referent group in analyses of
baseline aspirin use), 25.2% reported daily aspirin use in 2003.

At baseline in the year 1997, daily aspirin users were slightly
more likely than nonusers to be highly educated, former rather
than never smokers, obese, and to use nonaspirin nonsteroidal
anti-inflammatory drugs regularly (Table 1). Daily aspirin users in
1997 were also more likely than nonusers to report at least occa-
sional aspirin use in the year 1982. As expected, given that cardi-
ovascular risk is an indication for prophylactic aspirin use, daily
aspirin users were considerably more likely than nonusers to have
had a history of heart disease, stroke, diabetes, or hypertension
and to use cholesterol-lowering drugs. Daily aspirin users were
also more likely than nonusers to have had a colorectal endos-
copy. Among men, daily aspirin users were more likely to report a
prostate-specific antigen test within 2 years compared with nonus-
ers (70.9% vs 62.3%, respectively). Among women, daily aspirin
users were slightly more likely to report a mammogram within
2 years vs nonusers (90.3% vs 88.0%, respectively).

Daily aspirin use at baseline in the year 1997 was associated
with slightly lower overall cancer mortality, compared with non-
users (RR =0.92,95% CI = 0.85 to 0.99), and this association did
not vary by duration of daily use (Table 2). In time-dependent
analyses using updated information from follow-up question-
naires, the inverse association between daily aspirin use and can-
cer mortality was slightly stronger (RR = 0.84, 95% CI = 0.77 to
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Table 1. Selected potential risk factors by aspirin use in the Cancer Prevention Study Il Nutrition Cohort in 1997*

Men, % Women, %
Past or Past or
occasional Current daily Current daily occasional Current daily Current daily
No use use use for<6y usefor>5y No use use use for<by usefor>5y
Risk factor (n=15 043) (n=14 876) (n=7835) (n=6606) (n=26 248) (n=20 103) (n=6225) (n=3203)
Age, y
<60 4.9 5.4 3.6 2.3 15.2 15.3 10.5 6.7
60-69 54.6 56.6 54.4 470 52.3 55.4 52.8 45.9
70-79 374 35.2 39.3 46.6 319 28.8 36.0 46.4
>80 3.1 2.8 2.7 4.0 0.6 0.5 0.7 0.9
Race
White 970 979 98.3 98.6 971 979 98.2 98.5
Black 1.2 0.9 0.5 0.5 1.5 1.1 0.9 0.7
Other or unknown 1.8 1.2 1.1 0.9 1.4 1.0 0.9 0.7
Education
Less than high school 76 6.6 5.1 6.1 4.2 4.1 3.4 2.8
diploma
High school graduate 18.8 171 16.6 16.8 31.3 29.9 28.7 30.3
Some college 25.2 24.7 24.6 24.4 30.9 32.0 32.1 32.0
College graduate 219 23.3 24.7 23.8 19.5 20.5 20.6 19.6
Graduate school 25.9 278 28.5 28.4 13.4 13.0 14.6 15.0
Unknown 0.7 0.6 0.5 0.5 0.7 0.5 0.7 0.4
Cigarette smoking status
Never 36.4 34.0 32.8 29.3 56.4 56.4 53.9 51.9
Current 5.9 5.6 4.8 5.0 5.5 5.3 4.8 72
Former 577 60.3 62.5 65.7 38.1 38.3 41.3 40.9
Body mass index, kg/m?
<225 12.3 11.0 10.5 9.6 25.1 24.4 22.2 22.3
22.51t0 <25 23.0 22.9 22.9 21.7 21.6 22.1 22.0 20.4
25 to <275 28.0 28.7 277 28.3 18.4 19.0 19.8 18.9
275 to <30 15.6 16.2 16.3 175 10.2 10.7 121 11.9
>30 13.6 13.9 14.6 16.3 15.0 14.6 171 19.1
Unknown 76 74 79 6.6 9.8 9.2 6.8 73
Physical activity, METs/wk
<3.5 15.3 13.4 11.6 11.9 14.3 12.4 12.0 13.8
3.5t0<4.5 8.8 8.8 8.0 8.1 10.1 10.3 10.5 10.5
45t0 <14 278 29.1 29.2 28.8 32.0 334 33.0 32.9
14 to <245 29.7 30.9 32.6 34.5 276 279 29.2 28.8
>24.5 10.7 10.8 12.2 10.4 8.8 9.2 9.2 75
Unknown 77 7.0 6.5 6.3 72 6.9 6.1 6.5
History of heart disease 7.6 11.9 319 51.7 3.3 4.5 14.7 21.8
History of stroke 3.4 4.0 71 9.3 1.8 2.2 6.3 8.6
Diabetes 9.0 8.3 11.3 13.1 55 5.1 7.6 9.3
Hypertension 34.1 377 48.8 53.9 335 35.0 45.4 50.7
Cholesterol-lowering drug 10.7 13.7 279 40.2 1.5 12.1 221 26.2
use (current)
Aspirin use 15y earlier, times/mo in the year 1982
No use 50.5 26.3 35.4 29.9 39.6 18.3 272 23.5
Occasional 30.5 377 34.7 324 376 42.8 39.8 34.5
1to <15 13.8 26.2 215 19.6 15.8 26.7 22.3 19.4
15 to <30 1.3 3.6 2.9 4.2 2.1 5.4 4.5 6.5
>30 2.0 4.7 3.9 12.1 2.9 5.1 4.8 14.0
Unknown 1.9 1.5 1.6 1.8 2.0 1.6 1.5 2.1
Non-aspirin NSAID use, no. of pills/mo
None 76.9 68.2 76.3 76.4 64.9 60.7 66.7 68.8
1-14 11.6 18.0 11.0 10.3 18.2 21.6 14.4 1.7
15-29 2.8 4.4 3.3 2.9 4.1 5.5 4.6 4.9
30-59 3.5 4.0 4.4 4.6 5.3 5.9 6.4 6.3
>60 5.1 5.3 5.0 5.8 75 6.3 79 8.3
Colorectal endoscopy (ever) 574 59.8 62.9 63.1 515 52.5 55.6 53.3
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* For variables other than age, percentages were adjusted to the age distributions of men and women in the study. NSAID = nonsteroidal anti-inflammatory drug;
METs = metabolic equivalents.
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0.92) than in the baseline analysis and results did not differ by
duration of daily use.

Age-standardized cancer mortality rates per 100 000
person-years were slightly lower among current daily aspirin users
than among nonusers (Table 2). In updated analyses, the difference
between cancer mortality rates among nonusers of aspirin and cur-
rent daily aspirin users was 103 (95% CI = 41 to 165) among men
and 42 (95% CI = 1.0 to 83) among women.

The multivariable-adjusted relative risks shown in Table 2 were
generally slightly lower (further from the null) than results adjusted
only for age and sex. In the baseline analysis, the relative risks
adjusted only for age and sex were 0.94 (95% CI = 0.86 to 1.02) for
current daily use of less than 5 years and 0.99 (95% CI = 0.90 to
1.08) for current daily use of 5 years or longer. In the updated anal-
ysis, the relative risks adjusted only for age and sex were 0.84 (95%
CI=0.76 to 0.93) for current daily use of less than 5 years and 0.88
(95% CI = 0.79 to 0.98) for current daily use of 5 years or longer.

Associations between current daily aspirin use and over-
all cancer mortality stratified by follow-up interval are shown in
Supplementary Table 1 (available online). In the baseline analysis,
relative risks for current daily use, compared with nonuse, were
similar during the 1997-2003 follow-up interval (RR = 0.90, 95%
CI = 0.80 to 1.00) and during the 2004-2008 follow-up interval
(RR =0.94,95% CI = 0.85 to 1.04). In the updated analysis, the
relative risk for current daily use was slightly higher during the
1997-2003 interval (RR =0.90,95% CI = 0.80 to 1.00) than during
the 2004-2008 interval (RR = 0.76,95% CI = 0.65 to 0.88).

We also examined associations between current daily aspirin
use and cancer mortality by most recent dose, as defined by the
dose in the year 1997 in the baseline analyses and by dose either in
1997 or 2003 in the updated analyses. In the baseline analysis, rela-
tive risks for current daily use, compared with no use, were similar
for low-dose aspirin (RR = 0.95, 95% CI = 0.86 to 1.04) and for
adult-strength aspirin (RR = 0.90, 95% CI = 0.82 to 0.99). Relative
risks were also similar for low-dose aspirin (RR = 0.87,95% CI 0.78
to 0.96) and for adult-strength aspirin (RR =0.82,95% CI=0.72 to
0.91) in the updated analysis.

Relative risks for updated current daily aspirin use, compared
with no use, were similar among participants with a history of car-
diovascular disease, defined as a history of heart disease or stroke
at baseline (RR = 0.84, 95% CI = 0.67 to 1.05) and among partici-
pants without a history of cardiovascular disease (RR = 0.85, 95%
CI=0.77 to 0.94). Associations between current daily aspirin use and
cancer mortality did not statistically significantly differ by age, sex,
history of cardiovascular disease, or nonsteroidal anti-inflammatory
drug use in either the baseline or updated analyses. However, the
association between updated current daily aspirin use, compared
with no use, and cancer mortality did differ by smoking status
(Pieraction = -001; Supplementary Table 2, available online). Current
daily aspirin use, compared with no use, was associated with substan-
tially lower cancer mortality among never smokers (RR = 0.68, 95%
CI = 0.57 to 0.81) but not among former smokers (RR = 0.92, 95%
CI = 0.82 to 1.04) or current smokers (RR = 0.91, 95% CI = 0.70
to 1.19). Because lung cancer accounted for a large proportion of
cancer deaths among ever smokers but not among never smokers, we
reexamined results after censoring lung cancer deaths. Relative risks
remained lower among never smokers (RR = 0.67, 95% CI = 0.56
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to 0.81) than among former smokers (RR = 0.85,95% CI = 0.74 to
0.99) or current smokers (RR = 0.88,95% CI =0.59 to 1.31).

Analyses of baseline aspirin use by individual cancer site are
shown in Table 3. Daily aspirin use at baseline in the year 1997
was not statistically significantly associated with mortality from any
cancer site examined, regardless of duration of use. However, there
was some suggestion of lower mortality from cancers of the gastro-
intestinal tract (RR = 0.82,95% CI = 0.67 to 1.01).

Analyses of updated aspirin use by individual cancer site are
shown in Table 4. Daily aspirin use was associated with lower can-
cer mortality both from cancers of the gastrointestinal tract and
from cancers outside the gastrointestinal tract. Current daily aspi-
rin use was associated with lower risk of fatal colorectal cancer and
stomach cancer and also with lower risk of fatal upper gastrointes-
tinal cancer, defined as esophageal and stomach cancer combined
(RR =0.56,95% CI =0.37 to 0.86). However, in analyses of indi-
vidual cancers outside the gastrointestinal tract, statistically signifi-
cant associations were observed only for liver and bladder cancer.

Because the association between updated aspirin use and can-
cer mortality differed by smoking status, we examined associations
between updated aspirin use and individual cancer sites stratified by
smoking status (data not shown). Associations between updated daily
aspirin use and mortality from gastrointestinal tract cancers appeared
comparable among never smokers (RR =0.53,95% CI =0.32 to 0.89),
former smokers (RR = 0.69, 95% CI = 0.50 to 0.95), and current
smokers (RR =0.37,95% CI =0.13 to 1.10). In contrast, updated daily
aspirin use was associated with lower mortality from nongastrointes-
tinal tract cancers among never smokers (RR = 0.71, 95% CI = 0.59
to 0.85) but not among former smokers (RR = 0.97,95% CI = 0.85 to
1.10) or current smokers (RR = 1.00,95% CI = 0.75 to 1.31).

Discussion

In this large prospective study, current daily aspirin use, updated
during follow-up, was associated with modestly lower overall can-
cer mortality. The reduction in overall cancer mortality was driven
by both a substantial reduction in mortality from gastrointestinal
tract cancers and a small, but statistically significant, reduction in
mortality from cancers outside the gastrointestinal tract.

The estimated 16% lower overall cancer mortality associated
with 5 or more years of daily aspirin use in our study is consider-
ably smaller than the 37% reduction seen during follow-up after
5 years of randomized aspirin use in the pooled trial analysis (1). It
is possible that our study underestimated any reduction in cancer
mortality because of confounding by factors associated with both
aspirin use and cancer mortality. For example, some confounding
by indication could have occurred if participants advised to take
aspirin for cardiovascular disease prevention were more likely than
other participants to have metabolic factors, such as insulin resist-
ance, that were associated with higher cancer mortality (16,17).
Alternatively, the difference between the studies in the strength of
the association of long-term daily aspirin use with cancer mortality
could be at least partly due to chance variation.

The results of our study of daily aspirin use are difficult to com-
pare with those of three previous large observational studies of aspi-
rin use and cancer mortality (4-6), as none of these studies examined
aspirin use that was both long-term and daily. In an analysis of the

JNCI

| Articles 1213

202 Iudy || uo 3sanb Aq 90201 6/80Z /91 /%01 /2I01E/10uUl/wod dno-dlwapese//:sdyy woly papeojumoq



Downloaded from https://academic.oup.com/jnci/article/104/16/1208/910206 by guest on 11 April 2024

‘(umousun 1o ‘oBe sieeA z< ‘sieaA g 1se| eyl ul) Aydelbouwwew Jo Alolsiy Jo} paisnipe Ajjeuoiippe ‘Ajluo USWOAA |
‘SISAjeUe 8y1 Ul POPN[OUl 819M SSLIBAO 1OBIUI YLIM USUIOM AlUQ
‘(umouxun 1o ‘obe siesA g< ‘sieaA g 1se| eyl ul) Bunsal (ySd) usbnue oijioads-a1e1sold Jo Aioisiy Joj paisnipe Ajjeuonippe ‘Ajuo us|p|
‘WIN}081 PUB ‘UOJ0D ‘8UulISalul [[ews ‘Yoeulo}s ‘snbeydoss ey} Jo $182Ued Sapn|oul (|9) 10BI} [BUIISSIUIOIISED)
‘(1one) Adoosopua [e10910]02 Jo AJoisIy pue ‘(yiuow Jad s|jid 09 10 ‘6G-0E '6Z-GL ‘PL—L ‘@uou) esn Bnip Alojewule|jul-IlUe [BPIOJSISUOU ‘(UAMOUNUN JO ‘Yluow Jad seuwl O£ ‘08>

+— H W

0} G| ‘GL> 01 | ‘@SN [BUOISEOD0 ‘9SN OU) Z8G | J1BdA 8y} Ul 8sn ulidse ‘(Juaiind) asn Bnup Bullemol-|0laisajoyo ‘uoisuslledAy ‘selegelp ‘93011s ‘@seasip 1eay Jo AJOISIY ‘(UMOUNUN 1O ‘G#ZZ 'G'vZ> 01 ¥| ‘71> 01 G 'Gi>
01 G'€ 'G'e> "“eam Jad sius|eAinba oljogelaw) [aAs] AlAROE [BOISAYd ‘(UumouduN 10 ‘0EZ ‘0€> 01 G/Z 'GZZ> 01 GZ 'GZ> 01 G'ZZ 'S 2> ';w/BY) xepul ssew Apoq ‘([0Z=Z 10 0z>] Aep Jed sene.efio pue [op= 1o Qi>] peyouls
SJeaA Jo suoneulquiod Ag paziiofaieogns Jaxows ane.lebio 1ualind 10 ‘[0z 10 0Z>] Aep Jad senaiebio pue [umouyun Jo 'Oy ‘0F> 01 0E ‘0> 01 0Z ‘'0Z> 01 0L ‘0L>] Hnb @duls siedA jo suoneuiquiod Aq peziobsleogns
Jox0Ws e1e.1eb10 Jaulio) 1oxows adid 10 JEBID J18AS INQ JOX3OUIS 81181e610 J8ASU U9YOWS JaAU) BUIYOWS ‘(UAMoudUn JO ‘|ooyds alenpelh ‘e1enpelb a6s)j00 ‘0b9)|00 awos ‘e1enpelb jooyos ybiy ‘ewo(dip jooyos ybiy

uey] sso| pa1|dulo9d) UOIIBONPS ‘(UMOUXUN IO JOYL0 JO OB|q ‘©lIYyM) 99eJ ‘Xas ‘(ainpadold X070 paljiieils ay) Buisn elells abe sesA-|) obe 1o} paisn(pe a1om (S|D) S[PAISIUI 8OUSPIHUOD %GE PUE (SHY) S3SI SAlR[RY 4

(€11 01G9°0) 980
(1" 01%59°0) 80'L
(LE1 0y ¥€°0) 89°0
(€971 01 0%°0) L8O
(£LG'L 01 ¥G°0) 26°0
(081 03 09°0) ¥O'L
(Er'201Z8°0) LY'L
(£1L'L 0} 12°0) 090
(¢l 0y ¥€°0) 0L°0
(0L 01 6E0) ¥9°0
(6971 01ZL°0) OL'L
(9€1 0+ 6G°0) 68°0
(821 0++¥9°0) L6°0
(921 01 98°0) ¥O'L
(70'L 01 ¥8°0) ¥6°0
(¥Z'L 0+ 82°0) 09°0
(€91 0+ Z¥°0) 180
(€Z'10+19°0) 980
(80°L 03 29°0) ¢80

8L
€l
clL
Ll
14
L
Lc
9

6
6¢
123
Ge
0S
€8l
8¢S
Ll
Gl
Ly
LL

(0L 0199°0) €8°0
(€1 01 EeE0) 99°0
(641 03 29°0) GO'L
(191 0+ G¥°0) 28°0
(L0101 G€°0) 1970
(76’1 01 £G°0) ¥6°0
(£L1'20198°0) LE'L
(91 03 19°0) 00'L
(G'L 01 G5°0) 68°0
(€1 016G9°0) 88°0
(61°L 01 €5°0) 080
(821 0+ 19°0) 88°0
(871 0198°0) €L'L
(0Z°1 01G68°0) LO'L
(€0°L 01 G8°0) ¥6°0
(60°L 0+ 62°0) 95°0
(€471 0+65°0) LO'L
(G1°1 01 €9°0) 980
(501 01 99°0) 280

96
L
44
Gl
8l
€¢
6¢
Lc
Lc
6¢
€e
[4%
L8
S0¢
LS9
¢l
44
19
96

(€0°L 0169°0) V80
(cv’L 01 /1°0) 280
(£¥'L 01 G5°0) 060
(LE'1 01 6Y°0) 280
(91°L 01 8%°0) G£°0
(6771 03 ¥9°0) 86°0
(80'C0126°0) 8€'L
(ce1 01 ZG0) €8°0
(821 01%5°0) €8'0
(Cl'101€5°0) LL0
(821 0199°0) L6°0
(¢Z'1 0y ¥9°0) 68°0
(#€1 01 18°0) ¥O'L
(61°1 0188°0) €0'L
(0L 01 /8°0) ¥6°0
(101 01 €€°0) G0
(0971 01/59°0) €6°0
(111 ©399°0) 98°0
(101 ©1 £9°0) 280

VLl
e
e
9¢
4
144
0S
LC
0€
89
L9
LL
LEL
88¢
G8lL
4
LE
801
eLl

(911 01 28°0) £L6'0
(LZ'L01¥1°0) €L°0
(791 03 €9°0) 66°0
(18'L0r/2°0)8LL
(97101 12°0) SO°L
(€21 03 9G°0) €8°0
(L1 01 69°0) 10'L
(€971 01££°0)60°L
(7'l 01 ££°0) 90°L
(§L'1 ©185°0) 180
(€71 01G£°0) 00°L
(991 01 06°0) 8L'L
(12’1 018L°0) L60
(1°L 01 /8°0) 00'L
(£0'L ©3€6°0) 00°'L
(0’1 019€°0) 190
(0t'1L ©385°0) 06°0
(0€'L 01 ¥8°0) SO'L
(€11 0y 6£°0) ¥6°0

0S¢
LC
LE
44
¢S
514
]
€9
=74
G9
S6
90l
67l
1434
o8yl
4
8¢
a9l
Lee

(1uaisjal) 00'L
(1usleyel) 00'L
(1ueusjal) 00'L
(1ueisjal) 00'L
(1usleel) 00'L
(1ueusjal) 00'L
(ueisjal) 00'L
(1usleel) 00'L
(1ueusjal) 00'L
(ueisjal) 00'L
(sleel) 00'L
(1ueusjal) 00'L
(1usisjal) 00'L
(1slieel) 00'L
(1ueusjal) 00'L
(1usisjal) 00'L
(1usleyel) 00'L
(1ueussal) 00'L
(1ueisjal) 00'L

GLe
8%
Ly
81
eie
9
19
8L
6
GL
601l
Ll
L8l
4514
8Ll
14
4
S6l
L6¢

J8y1o ||V
BUIOUE|SIA|
Asupry
J8AIN
leppelg
ewOooAN
ulelg
|nsealig
sAienQ
+91€150.d
ewoydwAd
eIy NaT
sealoued
pun]
4301} |9 8pIsinO
Yorwols
snbeydosy
|B}0810]0D
+1el 9

(12 %S6) 4y

sy3eap jo "o\

(12 %S6) Hd

sy3eap jo ‘o

(1D %856) 4y

syjeap jo ‘0N

(12 %856) 4y

sy3eap jo 'oN

(19 %$56) vy

sy3eap jo 'oN

Agz

Ag>

siasn >__GB jJuaiind Buowe asn jJo uoneing

uoneinp
Aue jo asn Ajiep juaun)

9sn [eUOISEII0 10 JSed

asn ol

adAy 1soue)

+800Z-/66L ‘“HOYy0D uonuINp || ApNiS UoiUBABI{ 180UBY) ‘B1IS J19oued pue asn ulidse auljeseq Aq Alljenow Jeoue) g a|qer

Vol. 104, Issue 16 | August 22, 2012

JNCI

1214 Articles



Downloaded from https://academic.oup.com/jnci/article/104/16/1208/910206 by guest on 11 April 2024

‘(umousun Jo ‘obe siedA g< ‘siedA g 1se| a3 ul) AydeiBowuiew o Aoisiy 10y paisnipe Aj[euoilppe ‘AjJUO USWOAA |

‘sisAjeue 8y} Ul papn|oul 81aM SBIIBAO 10B1UI YIM UBWOM AjuQ

‘(umouXun Jo ‘oBe sleaA g< ‘sieaA g 1se| oyl ul) Bunsel (ySd) uebiue oij10ads-a1e1soid O AI01SIY 104 paIsn(pe Ajjeuoilippe ‘Ajuo us|

‘WIN108l pUe ‘UoJ0d ‘BulISalul [[ews ‘Yoewols ‘snbeydoss ey} JO S182Ued Sapn|oul (|9) 10.I} [BUIISSIUIOIISED

‘(Jone) Adoosopus [B30910]02 Jo AJoisiy pue ‘(yiuow Jad s|jid 09< 10 ‘6G-0€ '6Z-GL ‘¥L—L ‘@uou) asn Bnip Alojewiule|jul-IJUe [BPI0JSISUOU ‘(UAMOUNUN JO ‘Yluow Jad seull} 08 ‘08>

01 G| 'GL> 01 | ‘@SN [BUOISEDD0 '8SN Ou) z8GL JBaA a1 ul asn uuidse ‘(uelind) asn Bnup Bullomol-|0181se|oyd ‘uoisuaiadAy ‘selagelp ‘9x011s ‘aseasip 1eay Jo AIOISIY ‘(UMOUNUN 10 ‘G4z 'Gvg> 01 7L ‘vL> 01 G'v ‘G &>
0} G'¢ ‘g'e> "“Jeam Jad sius|eainba oljogelaw) [aAs] ANAROE [BOISAyd ‘(UmouUNUN 1O ‘0gZ ‘08> 01 G£Z 'GLZ> 01 GZ 'GZ> 01 G'ZZ 'S'2z> ',w/BY) xepul sseul Apoq ‘[0zZ 10 0z>] Aep Jad senalebio pue [Qp< 10 Of>] pasows

sJeaA Jo suoneuiquiod Agq pezilofeleogns Jexouls ane.leBio Jualind 1o ‘[0z 10 0z>] Aep Jad seneiebio pue [umouyun IO ‘O ‘OF> 01 0E ‘0> 01 0Z ‘02> 01 0L ‘0L>] 1nb 82uls sieaA Jo suolleulquiod Ag paziiobeleogns

Jaxows ane.ebio Jsulioy Jexouws adid 10 JEDID 18AS INQ JBXOWS 81181e6I0 J8ABU 180w JaAaU) BUINOWS ‘(UMmoudun JO ‘jooyds aienpelf ‘e1enpelb a6s)j00 ‘8bs)|00 awos ‘a1enpelb [ooyos ybiy ‘ewoldip jooyos ybiy

uey) ssa| pa1s|dulod) UoIIBINPa ‘(UMOUUN IO JBYI0 JO “OB|q ‘81IyM) 9del ‘xas ‘(ainpadold xo) palyies ayl Buisn elesls abe JeaA-|) abe 10) pa1snipe a1am (S|D) S|BAISIUI 92UBPIHUOD % GE PUB (SHY) SYSH eAlleleY

+ +H w

(£L6:00+2G°0) LLO 9 (€11 01G9°0) 98°0 LL (1010129060 6EL (0L'L 01 1L£°0) 680 €91 (usisiel) 00'L 88l i8y1o0 ||
(€91 03 LZ°0) 95°0 9 (£E1 03 1Z°0) €570 9 (6L°L 031 GZ°0) 99°0 cl (L¥'1 03GE0) LLO Gl (uslsal) 00'L Lc EulouE|B|N
(€101 1E0) Y90 €l (L1 0v0¥'0) 9L°0 vl (GZ'L010%0) LLO Le (891 01 G5°0) €60 8¢ (1usisiel) 00'L ce Asupry
(160 016L°0) Z¥'0 6 (0zZ'1 01 ze0) 290 €l (€6'0 01 0€°0) 250 44 (€'l 0¥ ¥G°0) 88°0 ve (usie4el) 00'L LE Jonr]
(C'L 0+ GE0) 0L°0 vl (§8'0 01 ¥1°0) GE'0 9 (£6°00+8Z°0) 250 0¢ (1201 6£°0) 0L Ly (usie48l) 00'L 8¢ loppelg
(G€'C01G9°0) ¥C'L 6l (€81 01 1G°0) 670 Gl (81 01 ¥9°0) 60°L e (GE1L 01 G17°0) 8L°0 G¢ (1usisiel) 00'L LE BWOIRAN
(081 0+ 2G°0) 96°0 LL (Cl'c0o1y.0)GCL e (cgL0r0L0) €Ll Ly (691 01 G9°0) 20O'L 194 (1usisfal) 00'L or utelg
(021 0+90°0) 8Z°0 [4 (181 0¥ 6€°0) ¥8°0 6 (621 01 0€°0) €9°0 LL (8€'C01880) G¥'L 8¢ (uslsal) 00'L 0¢ lsesaig
(€L 010E0) ¥9°0 6 (LG'L 01 £¥7°0) ¥8°0 9l (£LZ1019¥°0)9L°0 G¢ (09'L 0169°0) GO'L Ly (1usisiel) 00'L 114 gAteno
(G1°10182°0) LSO vl (£1'1 0162°0) 850 cl (€0°L 01 Z€0) LSO 9¢ (01 01 29°0) 2O'L ov (1usisfal) 00'L 6¢ $91€1S0.4d
(€81 0+ £9°0) LLL 8¢ (991 ©309°0) 96°0 LC (79’1 0+ 69°0) €0°'L GG (6€1 ©0399°0) G66°0 84 (uslisal) 00'L 99 ewoydwA]
(191 01 09°0) 66°0 0¢ (6¥71 ©185°0) €60 8¢ (€'l 01 ¥9°0) 96°0 84 (291 0192°0) LL'L 9 (1usisiel) 00'L Gg EluNe
(9v'L 0rE€L°0) €0L 09 (€21 01 +¥9°0) 6870 Gg (21 012L°0) 660 Gll (€€1 0108°0) €0'L 9cl (1usisfel) 00'L 9cL Sealoued
(621 0y ¥8°0) ¥O'L a9l (121 0108°0) 66°0 csl (02’1 03 G8°0) LO'L 142> (£0'L 0+9£°0) 06°0 6L¢C (usliaal) 00'L 00€ Bun]
(001 0+84°0) 88°0 oy (66°0016£°0) 880 gy (£6°00108°0) 88°0 L06 (90°1L 01 68°0) £L6°0 ¢00lL (usisiel) 00'L €col 43011 |9 8pIsin0O
(88001 G1°0) 9€°0 L (€6°0 01 £L°0) OO L (9£°00161°0) 8€°0 vl (LZ'1 01 6E°0) 690 [44 (1usisfel) 00'L 43 Yoewols
(€21 0+0€°0) L90 vl (09'1 03 £+7°0) 08°0 9l (#7210} L¥°0) LL'O 0¢ (L0'L 01 Z€0) LGS0 Lc (uslisal) 00'L Le snbeydos3
(86°0 0+ Z¥°0) ¥9°0 €e (€6°0012¥°0) 290 e (88°0 01 9¥°0) €9°0 L9 (€21 0112°0)¥6°0 0l (1usisiel) 00'L oLl [E30310|0D
(#78'0 0+ ¥¥°0) L9°0 69 (€80 01 ¥¥°0) 09°0 LS (84001 /¥0) L90 oLl (00°L 03 ¥9°0) 08°0 514 (usisiel) 00'L €8l e |9
(1D %S6) 44 suiedp o 'ON  (ID %S6) Hd  Syiesp o 'ON (1D %SG6) Hd  Syesp Jo'ON (1D %SG6) Hd4  SUIedp Jo 'ON (1D %S6) Hd Sulesp jo ‘oN adAy 1souep
Agz Ag> uoijeinp 9sn |euoiseddo 10 )sed

Aue jo asn Ajiep juaun
s19sn Ajiep juaiind Buowe asn jo uoneing 4 1tep ¥ 2

+8002-2661 ‘Hoyod uonuiny || ApniS uonuanaid 1aoued ‘alis 19oued pue asn uuidse palepdn Aq Aljeuow Jasue) p ajqer

| Articles 1215

JNCI

jnci.oxfordjournals.org



first 6 years of follow-up of the CPS-II cohort (1982-1988), aspi-
rin use 16 or more times a month at baseline was not statistically
significantly associated with cancer mortality (4), but results for
long-duration use were not reported. In the Jowa Women’s Health
Study, aspirin use at least six times a week at baseline was associated
with lower cancer mortality (RR = 0.82, 95% CI = 0.68 to 0.99),
but again, results for long-duration use were not reported (5). In the
Nurses’ Health Study, use of aspirin for 11 or more years was associ-
ated with approximately 20% lower overall cancer mortality, with
no clear reduction in risk with shorter duration use (6). However,
aspirin use was defined as including use as infrequent as once a week.

In our study, the association between daily aspirin use and
lower overall cancer mortality was somewhat stronger in analyses
of updated aspirin use than in analyses of aspirin use at baseline.
Updated aspirin use likely reflects associations with recent aspirin
use better than aspirin use at baseline. However, the updated anal-
ysis required censoring of participants who were diagnosed with
cancer during the first 6 years of follow-up (before aspirin use was
updated) but who did not die of cancer until after this time period.
If aspirin use is associated with lower risk of rapidly fatal cancer, but
not more slowly fatal cancer, then the updated analysis may have
overestimated any true long-term reduction in cancer mortality.

Unlike the pooled trial analysis (1), or a previous analysis of
daily aspirin use and cancer incidence in the CPS-II Nutrition
Cohort (18), we did not observe a larger reduction in risk among
long-term daily aspirin users vs shorter term daily users. Several
factors could have contributed to the absence of a trend with dura-
tion of use. First, current use, even of relatively short duration,
could plausibly have some effect on cancer mortality. In the pooled
trial analysis (1), there was some suggestion of lower cancer mor-
tality even during the first 3 years of follow-up (RR = 0.90, 95%
CI'=0.76 to 1.06). Some recent observational studies reported that
postdiagnosis aspirin use was associated with substantially lower
cancer mortality among patients with breast cancer (19) and colo-
rectal cancer (20) and with lower risk of biochemical recurrence
among patients with prostate cancer (21). Second, many partici-
pants who were classified as short-term users (<5 years of daily use)
in this analysis are likely to have become long-term users during
follow-up. For example, a participant who began daily aspirin in
the year 1994 would be classified as a short-term user (<5 years)
at baseline in 1997 but would likely have accrued 5 years of daily
use by the year 1999. Finally, the confidence intervals around the
estimates for longer and shorter term daily aspirin use do not rule
out a larger reduction in risk with longer term use.

In this analysis, updated daily aspirin use was associated with
lower cancer mortality among never smokers, but no clear asso-
ciation was observed among former and current smokers. Results
for the association between aspirin and cancer mortality were
not reported by smoking status in the pooled trial analysis (1).
However, there was no apparent difference by smoking status in
analyses of cancer incidence in six primary prevention trials (1),
although numbers were limited. In two large observational stud-
ies, the Nurses’ Health Study (6) and the Iowa Women’s Health
Study (5), aspirin use was associated with lower cancer mortality
among never and former smokers but not among current smok-
ers. Collectively, the observational data suggest that the association
between aspirin use and cancer mortality may be weaker among
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current smokers. Reasons for differences by smoking status are
unclear. One possible explanation is residual confounding by smok-
ing characteristics among smokers. Alternatively, limited evidence
suggests that aspirin could cause less complete inhibition of platelet
activation among smokers than nonsmokers (22,23). Differences in
effects on platelet activation could be relevant for cancer mortality,
given the potentially important role of activated platelets in pro-
moting metastasis (24,25). The possibility that aspirin’s antiplatelet
effects might differ by smoking status is also consistent with results
from a meta-analysis of randomized trials of aspirin for preven-
tion of vascular events (26). In that meta-analysis, the association
of aspirin (compared with placebo) with risk of vascular events was
statistically significantly different by smoking status, with aspirin
associated with lower risk only among nonsmokers (26).

In addition to relative risk of cancer mortality, we also calculated
cancer mortality rates, a measure of absolute risk. The difference
between cancer mortality rates observed among nonusers and daily
long-term aspirin users in our updated analysis (approximately 100
per 100 000 person-years in men and approximately 40 per 100 000
person-years in women) would represent an important benefit of
aspirin use if it were causal. However, even if causal, differences
in absolute rates are likely to differ between our predominantly
elderly population and younger populations at much lower risk of
cancer mortality.

In analyses of individual cancer sites, updated daily aspirin use
was associated with lower mortality from cancers of the gastrointes-
tinal tract, which is generally consistent with previous observational
studies (7) and with results of the pooled trial analysis (1). Updated
daily aspirin use was associated with slightly lower mortality from
cancers outside the gastrointestinal tract. However, statistically sig-
nificant reductions in risk were observed only for liver and bladder
cancer. To our knowledge, previous studies have not reported asso-
ciations between aspirin use and liver cancer. The association with
lower risk of fatal liver cancer should be interpreted cautiously, as it
could be due to contraindication of aspirin therapy for individuals
with chronic liver disease (27), an important risk factor for liver can-
cer (28). The association between aspirin use and lower risk of fatal
bladder cancer was unexpected, as aspirin has generally not been
associated with lower risk of incident bladder cancer (7).

An important limitation of our analysis is that it is an obser-
vational study, not a randomized trial. Therefore, we could have
underestimated the size of any reduction in cancer mortality from
aspirin use because of confounding by factors associated with both
daily aspirin use and increased cancer mortality. Alternatively, we
could have overestimated any reduction in cancer mortality if daily
aspirin use was associated with factors that reduce cancer mortal-
ity, for example, promptly seeking medical attention in response to
early symptoms of cancer. It should also be noted that there were
not enough former long-term daily aspirin users in the study to
determine if long-term daily aspirin users might experience lower
cancer mortality even after stopping aspirin use, as suggested by
long-term postintervention follow-up of three trials (29).

An important strength of this analysis is its large size. Both base-
line and updated analyses included over 500 cancer deaths among
long-term daily aspirin users, allowing us to obtain relatively pre-
cise risk estimates and to examine results separately by sex, smoking
status, and cancer site. This study was somewhat larger than the
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pooled trial analysis (1) in which during follow-up after the first
5 years, 92 cancer deaths occurred in the aspirin group and 145
cancer deaths occurred in the control group (1). In addition, this
analysis incorporated detailed information on aspirin use collected
at several different time points during follow-up.

Our results are consistent with an association between recent daily
aspirin use and modestly lower cancer mortality but suggest that any
reduction in cancer mortality may be smaller than that observed with
long-term daily aspirin use in the pooled trial analysis (1). However,
even a relatively modest benefit with respect to overall cancer mortal-
ity could still meaningfully influence the balances of risks and benefits
of prophylactic aspirin use. Our results provide additional support for
a potential benefit of daily aspirin use for cancer mortality, but impor-
tant questions remain about the size of this potential benefit.
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