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Abstract
Purpose: Nonsteroidal anti-inflammatory drugs (NSAIDs) appear to moderately reduce prostate
cancer risk. However, evidence is limited on whether NSAIDs protect against prostate cancer
mortality (death from prostate cancer among men without a cancer history) and case-fatality
(death from prostate cancer among men with prostate cancer), and whether benefits are
consistent in white and black men. This study investigated associations of aspirin and nonaspirin (NA)-NSAID use with prostate cancer incidence, mortality, and case-fatality in a
population-based cohort of white and black men.
Methods: We included 6,594 men (5,060 white, 1,534 black) from the Atherosclerosis Risk in
Communities study without a cancer history at enrollment in 1987-89. NSAID use was assessed
at four study visits (1987-98). Cancer outcomes were ascertained through 2012. Cox
proportional hazards regression was used to estimate adjusted hazard ratios (HRs), overall and
by race.
Results: Aspirin use was not associated with prostate cancer incidence. However, aspirin use
was inversely associated with prostate cancer mortality (HR: 0.59, 95% confidence interval [CI]:
0.36-0.96). This association was consistent among white and black men and appeared
restricted to men using aspirin daily and/or for cardiovascular disease prevention. Aspirin use
was inversely associated with case-fatality (HR: 0.45, 95% CI: 0.22-0.94). NA-NSAID use was
not associated with these endpoints.
Conclusion: Aspirin use was inversely associated with prostate cancer mortality and casefatality among white and black men.
Impact: If confirmed by additional studies, benefits of aspirin for preventing prostate cancer
mortality may need to be factored into risk-benefit calculations of men considering an aspirin
regimen.
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Introduction
Unlike other leading causes of cancer, little is known about how to prevent prostate
cancer. Older age, African-American race, and a positive family history are established prostate
cancer risk factors, but these risk factors are non-modifiable. Cigarette smoking and obesity
appear associated with advanced and/or lethal prostate cancer (1,2), but these risk factors are
difficult to modify. There is a need to identify additional modifiable factors for prostate cancer
incidence and mortality so that preventive strategies can be developed and morbidity and
mortality can be reduced.
One potential modifiable factor is regular use of aspirin and non-aspirin (NA)
nonsteroidal anti-inflammatory drugs (NSAIDs), which are hypothesized to prevent cancer
development and progression via anti-inflammatory and anti-platelet mechanisms (3,4).
Secondary analyses of randomized controlled trials (RCTs) of aspirin for cardiovascular disease
(CVD) prevention have shown that daily aspirin reduces overall cancer incidence, development
of cancer metastases, and cancer mortality, particularly after ≥5 years of use (5-7). However,
RCTs have not investigated NSAID use and prostate cancer endpoints specifically.
In observational studies, NSAID use has been inversely associated with prostate cancer
risk (pooled odds ratio [POR] and 95% confidence interval [CI] for aspirin: 0.83 [0.77-0.89]; for
NA-NSAIDs: 0.89 [0.78-1.02]) (8). Aspirin use has also been inversely associated with
advanced prostate cancer risk (POR: 0.81 [0.72-0.92]) (8). However, most studies have defined
advanced prostate cancer based on diagnostic stage and/or histologic grade, which are
imperfect indicators of disease lethality, particularly in settings with routine prostate-specific
antigen (PSA) screening (9,10). Evidence also conflicts on whether NSAID use pre- or postdiagnosis protects against case-fatality (i.e. death from prostate cancer among men diagnosed
with prostate cancer) (11), and additional studies are thus needed to determine whether
NSAIDs may protect against development or progression of prostate cancers with a lethal
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phenotype. Furthermore, previous studies have been conducted primarily among white men,
and generalizability to other groups is unknown.
The goal of this study was to investigate associations between aspirin and NA-NSAID
use and prostate cancer incidence and mortality among white and black men without a cancer
history in the Atherosclerosis Risk in Communities (ARIC) study. This study also examined
associations between pre-diagnostic aspirin and NA-NSAID use and case-fatality among men
diagnosed with prostate cancer during ARIC follow-up.

Methods
Study Population
This study included men enrolled in ARIC, a prospective cohort study designed to
assess the etiology and natural history of CVD (12). A total of 15,792 participants ages 45-64
years were recruited from four U.S. communities (Forsyth County, North Carolina; Jackson,
Mississippi; suburban Minneapolis, Minnesota; Washington County, Maryland). Participants
attended up to six in-person study visits (Visit 1: 1987-89, 2: 1990-92, 3: 1993-95, 4: 1996-98, 5:
2011-13, 6: 2016-17). All study sites received institutional review board approval, and all
participants provided written informed consent, and the ARIC study is conducted in accordance
with recognized ethical guidelines.
For analyses of prostate cancer incidence and mortality, the study population was
restricted to men without a history of cancer at baseline. The study population was further
restricted to men who self-reported as white or black, since there were not enough men of other
racial/ethnic groups to examine them separately. Few black men were enrolled from the
Washington County and Minneapolis field centers; these men were excluded as well, to avoid
confounding by race/geography. Lastly, men with missing baseline medications data were
excluded (Supplemental Figure 1).
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For analyses of case-fatality, the study population included white and black men without
a cancer history at baseline who were diagnosed with prostate cancer during follow-up (19872012), irrespective of whether prostate cancer was the first or subsequent primary. Cases
missing stage or identified by death certificate only were excluded.

Assessment of NSAID Use
At each study visit, participants were asked to bring containers of all prescribed and
over-the-counter medications they had used within the past two weeks. This information was
used to classify men as current aspirin and NA-NSAID users at each visit. Additional detailed
information on regular aspirin use, defined as use ≥ once/week for several months, was
collected at Visit 4, including information on dose (low-dose [<300 mg], regular-strength [300499 mg], extra-strength [≥500 mg]), days/week of use, and indication for use (CVD prevention,
other).

Outcome Ascertainment
Cancer diagnoses and deaths among ARIC participants were identified and adjudicated
as previously described (13) and are currently ascertained through 2012. This study had four
primary outcomes: (1) incident prostate cancer, defined as diagnosis of a first primary prostate
cancer, (2) prostate cancer mortality, defined as death from prostate cancer as the underlying
cause, irrespective of whether other cancers were also diagnosed during follow-up, (3) incident
lethal prostate cancer, defined as diagnosis of a first primary prostate cancer with metastasis to
any organ at diagnosis (pathologic TNM stage 4 or SEER summary stage 3, 4, or 7), or
diagnosis of a first primary prostate cancer that resulted in prostate cancer death during followup; and (4) case-fatality, defined as death from prostate cancer as the underlying cause among
men diagnosed with prostate cancer during follow-up, irrespective of whether other cancers
were diagnosed after the prostate cancer diagnosis. Results for incident lethal prostate cancer
6
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(Supplemental Table 1) and prostate cancer mortality were generally similar; thus we focus on
prostate cancer mortality throughout.

Statistical analysis
For each outcome, hazard ratios (HRs) and 95% confidence intervals (CIs) comparing
aspirin and NA-NSAID users to non-users were calculated using Cox proportional hazards
regression. For analyses of prostate cancer incidence, men were censored if lost-to-follow-up, if
diagnosed with a first primary cancer of another site, at death, or administratively in 2012. For
analyses of prostate cancer mortality and case-fatality, men were censored at date of death
from a cause other than prostate cancer or administratively in 2012. The proportional hazards
assumption was verified via Schoenfeld residuals.
For analyses of prostate cancer incidence and mortality, the time metric was age.
Current aspirin and NA-NSAID use were included as dichotomous exposures and updated at
each visit (through Visit 4). Time-fixed covariates included race/center (White/Forsyth,
Black/Forsyth, Black/Jackson, White/Minneapolis, White/Washington County), year of birth (in
5-year categories), education (basic [≤11 years completed], intermediate [12-16 years],
advanced [≥17 years]), and family history of prostate cancer in 1st degree relatives (yes, no).
Time-updated covariates included cigarette smoking status (never, quit >10 years ago, quit
within 10 years or current smoker), body mass index (BMI, continuous), statin use (yes, no),
diabetes (diagnosed diabetes [self-reported physician-diagnosed diabetes or use of diabetes
medications], undiagnosed diabetes [fasting serum glucose ≥126 mg/dL or non-fasting serum
glucose ≥200 mg/dL], prediabetes [100 mg/dL ≤ fasting serum glucose <126 mg/dL or 140
mg/dL ≤ non-fasting serum glucose <200 mg/dL], no diabetes [fasting serum glucose <100
mg/dL or non-fasting serum glucose <140 mg/dL]), and prevalent coronary heart disease (CHD,
yes, no). Time-updated covariates were carried forward from the prior visit when missing. When
time-updated covariates were missing at Visit 1 or when time-fixed covariates were missing
7
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(0.2% for BMI, 0.2% for education, 2.0% for CHD, 7.4% for family history of prostate cancer,
and 0.1% for diabetes), data were imputed using simple mean imputation.
Among men still at risk for each outcome at Visit 4, similar analyses were conducted
using information on regular aspirin use collected at Visit 4. Specifically, HRs were calculated
comparing regular aspirin use by dose, indication, and frequency of use to non-use, adjusting
for the same covariates as above.
For analyses of case-fatality, the primary exposures were aspirin and NA-NSAID use at
the visit prior to prostate cancer diagnosis. Time since diagnosis was the time metric, and
covariates were the same as above, with the addition of age (continuous), stage (T1, T2, T3, T4
or N1 or M1), grade (low, moderate, high, missing), and years between the prior visit and
diagnosis (continuous).
To explore possible effect modification by race (white, black) and frequency of routine
physical examinations (≥once every 5 years, <once every 5 years), analyses were repeated,
stratified by these variables. Statistical interaction was tested via likelihood ratio tests.
Finally, several sensitivity analyses were conducted to verify findings for aspirin use.
First, because it was hypothesized that the influence of aspirin on cancer endpoints would not
be immediate, analyses were repeated with current aspirin use lagged one year. Current aspirin
use was updated every three years and thus already lagged to an extent in the primary analysis,
but this sensitivity analysis was conducted to test whether additional lagging altered the
findings. Second, because aspirin is often used concurrently with statins, and because statins
have been associated with a reduced risk of prostate cancer mortality in ARIC (14) and other
studies (15) analyses were repeated restricted to non-statins users only. Too few men reported
using both statins and aspirin to examine their joint effects. Third, to test the assumption that
carrying forward the last observed value was an adequate approach for handling missing data
on time-updated covariates, analyses were repeated with missing data imputed using multiple
imputation by chained equations (MICE). Ten imputed datasets were derived, based on ten
8
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iterations each, with missing data predicted using all other covariates in this analysis. Finally, to
examine the impact of aspirin use on the cumulative incidence of each outcome, in the
presence of competing events, subdistribution hazard ratios were calculated using Fine and
Grey regression (16). Analyses were conducted in SAS Version 9.4 (Cary, NC) and R Version
3.4.

Results
Current Aspirin and NA-NSAID Use at Visits 1-4 and Prostate Cancer Incidence and Mortality
Among 6,594 eligible men, we ascertained 817 incident prostate cancers and 90
prostate cancer deaths. At Visits 1, 2, 3, and 4, 29% 33%, 37%, and 44% of men reported
current aspirin use, respectively, and 13%, 16%, 20%, and 23% of men reported current NANSAID use. Compared to non-users at Visit 1, aspirin and NA-NSAID users were more likely to
be white than black and receive frequent physical examinations (Table 1). Aspirin users were
also more likely to have prevalent CHD.
After adjusting for potential confounders, current aspirin use was not associated with
prostate cancer incidence (HR: 1.05, 95% CI: 0.91-1.22, Table 2). However, current aspirin use
was inversely associated with prostate cancer mortality (HR: 0.59, 95% CI: 0.36-0.96, Table 2).
Results were consistent when aspirin use was lagged by one additional year, when analyses
were restricted to non-users of statins, when missing data were imputed, and when subdistribution HRs were calculated to account for competing risks (Supplemental Table 2).
In race-stratified analyses, the association for prostate cancer incidence appeared null
for white men (HR: 0.97, 95% CI: 0.82-1.16) but nominally positive for black men (HR: 1.30,
95% CI: 0.98-1.72, p-interaction=0.13, Table 3). For prostate cancer mortality, results were
consistent across race (HR: 0.67, 95% CI: 0.38-1.19 for white men; HR: 0.41, 95% CI: 0.14-1.20
for black men, p-interaction=0.32).
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When stratified by frequency of routine physical examinations, aspirin use appeared
nominally positively associated with prostate cancer incidence among men who reported
frequent physical examinations (HR: 1.18, 95% CI: 0.98-1.41, Table 3). In contrast, aspirin use
had a non-significant inverse association with prostate cancer incidence among men who
reported infrequent examinations (HR: 0.85, 95% CI: 0.65-1.10, p-interaction=0.07).
Associations with prostate cancer mortality did not differ by examination frequency (pinteraction=0.49).
In analyses stratified by both race and exam frequency, the positive association between
aspirin use and prostate cancer incidence observed for black men was restricted to black men
who reported frequent physical examinations (HR: 1.39, 95% CI: 0.98-1.96) and attenuated
among black men who reported infrequent physical examinations (HR: 1.08, 95% CI: 0.64-1.80,
Supplemental Table 3).
No statistically significant associations were observed for NA-NSAID use and prostate
cancer incidence and mortality (Table 2). No effect modification by race or frequency of routine
physical examinations was observed (Supplemental Table 4).

Regular Aspirin Use at Visit 4 and Prostate Cancer Incidence and Mortality
Among the 4,527 men who attended Visit 4, completed items on regular aspirin use, and
were not yet diagnosed with cancer, 37% reported regular aspirin use. Of these men, 24% used
low-dose, 68% used regular-strength, and 4% used extra-strength aspirin. Seventy-nine percent
used aspirin for CVD prevention and 77% used aspirin daily. After Visit 4, 506 incident prostate
cancers and 36 prostate cancer deaths were ascertained.
Overall, regular aspirin use at Visit 4 was not associated with prostate cancer incidence
(HR: 1.08, 95% CI: 0.89-1.32) or mortality (HR: 0.81, 95% CI: 0.38-1.70, Table 4). However,
associations appeared to differ by indication, dose, and frequency of use. Specifically, aspirin
used for CVD prevention, low- and regular-strength aspirin, and daily aspirin use appeared
10
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inversely associated with prostate cancer mortality (Table 4). In contrast, aspirin used for other
indications, extra-strength aspirin, and non-daily use appeared positively associated with
prostate cancer mortality. Use of extra-strength aspirin was also positively associated with
prostate cancer incidence (HR: 1.84, 95% CI: 1.03-3.30).

Aspirin and NA-NSAID Use and Prostate Cancer Case-Fatality
Among 676 eligible men with prostate cancer (Supplemental Table 5), 65 died of their
prostate cancer. After multivariable adjustment, current aspirin use prior to diagnosis was
inversely associated with case-fatality (HR: 0.45, 95% CI: 0.22-0.94, Supplemental Table 6).
NA-NSAID use was not significantly associated with case-fatality (HR: 0.69, 95% CI: 0.28-1.65).

Discussion
In this study, current aspirin use was not associated with prostate cancer incidence but
was inversely associated with prostate cancer mortality. Aspirin use pre-diagnosis was also
inversely associated with case-fatality. Current NA-NSAID use was not significantly associated
with these endpoints.
The magnitude of the association for aspirin and prostate cancer mortality was large,
with current aspirin users exhibiting a 41% reduced risk relative to non-users. Results were
similar for incident lethal prostate cancer (Supplemental Table 1). These results are consistent
with previous observational studies of lethal prostate cancer: in the Health Professionals Followup Study, the HR for lethal prostate cancer comparing current aspirin use to non-use was 0.84
(95% CI: 0.69-1.02) (17), and in the Physicians’ Health Study, the HR was 0.68 (95% CI: 0.520.89) (18). Our results are also similar in magnitude to secondary analyses of RCTs. In a pooled
analysis of six CVD trials, men allocated to daily aspirin had a non-significant reduced risk of
prostate cancer mortality after five or more years of follow-up (HR: 0.52, 95% CI: 0.20-1.34),
though only 37 prostate cancer deaths were observed during the study period of these trials (5).
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Downloaded from cebp.aacrjournals.org on December 4, 2018. © 2018 American Association for Cancer Research.

Author Manuscript Published OnlineFirst on November 28, 2018; DOI: 10.1158/1055-9965.EPI-18-0965
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

These prior studies were conducted in primarily white study populations. Importantly, our study
extends these findings to black men, who are more likely than other racial/ethnic groups to
develop and die from prostate cancer (19). According to this study and others (20,21), black
men may also be less likely to use aspirin regularly. Encouraging guideline-concordant use of
aspirin among black men may thus help attenuate the current racial disparity, if the association
between aspirin use and prostate cancer lethality proves to be causal.
In analyses of regular aspirin use at Visit 4, a significant inverse association with
prostate cancer mortality was not observed, possibly due to the limited follow-up time after Visit
4 and small number of events. However, aspirin used regularly for CVD prevention, low- and
regular-strength aspirin, and daily aspirin appeared inversely associated with prostate cancer
mortality, consistent with our primary findings. Though CIs in these analyses were wide, these
patterns suggest that protective effects of aspirin may be confined to daily and/or low-dose use,
a finding that warrants further investigation.
At first glance, our finding of no association between aspirin and prostate cancer
incidence appears inconsistent with prior studies, which have most often reported inverse
associations (8). However, our primary analysis did not account for detection bias resulting from
the fact that aspirin users may be more health-conscious, or in greater contact with the
healthcare system, and thus more likely to be screened for prostate cancer (22). To account for
this bias, we stratified by frequency of routine visits to the doctor, a proxy for opportunity to
undergo prostate cancer screening. Of note, the association among men who frequently visited
the doctor was positive, consistent with the expected effect of detection bias. In contrast, the
association was moderately inverse among men who infrequently visited the doctor for routine
examinations, and who thus had limited opportunity to be screened. Though not significant, this
inverse association is most consistent with prior studies and suggests that aspirin may protect
against prostate cancer incidence once the influence of detection bias is reduced.
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Aspirin use pre-diagnosis was also associated with a 57% reduction in case-fatality,
even after adjustment for cancer stage and grade, suggesting that aspirin use may have
specifically influenced risk of early cancer spread. Other studies have reported null associations
for pre-diagnostic aspirin use and prostate cancer case-fatality (23-27). Our results may differ
due to differing time intervals between measurement of aspirin use and prostate cancer
diagnosis (median=5.7 years in our study vs. 1-3 years in most previous studies) or differing
study time frames (our study overlapped the pre-PSA era, while previous studies were
conducted solely in the PSA era). There could also be unmeasured confounding in our study by
access to or receipt of treatment, a determinant of prostate cancer mortality that might differ by
aspirin use. Finally, our case-fatality analysis was limited by a small number of events, and
further research is needed to explore whether our results were spurious, confounded, or
indicative of a true causal relationship.
In this study, current NA-NSAID use was not associated with any of our outcomes. The
null associations for NA-NSAIDs, in contrast to the inverse associations for aspirin, could have
several explanations. First, there may have been inadequate power to observe more moderate
associations for NA-NSAID use. Second, NA-NSAID users were likely a heterogeneous group,
consisting of men using NA-NSAIDs for different indications and durations. The mixing of
regular and sporadic users could bias results towards the null, as short-term use is unlikely to
influence cancer outcomes. Third, discordant findings for aspirin and NA-NSAIDs might indicate
that any chemopreventive effects of aspirin are due to an aspirin-specific biological mechanism.
For example, unlike NA-NSAIDs, aspirin has a prolonged inhibitory effect on platelets, which are
thought to facilitate metastases through the bloodstream (28). If platelet inhibition is the primary
mechanism through which aspirin protects against prostate cancer lethality, then similar effects
for NA-NSAIDs would not be expected. Additional studies with greater power and detailed
assessment of NA-NSAID use are needed to rule out the first two explanations and provide
support for or against the third.
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Primary study limitations included the small number of events other than prostate cancer
incidence and the potential for misclassification of NSAID use. Current medication use was
based on medication bottles brought to each visit; failure to bring in bottles could have resulted
in underreporting of use. Medication use was also only assessed at each study visit and
assumed to remain constant between visits, or indefinitely after Visit 4. Moreover, though
regular, long-term use was of most interest, our definitions of current NSAID use likely captured
both short- and long-term users. Additional information on dose, frequency of use, indication,
and lifetime cumulative duration of use would have been informative, but these data were only
available for aspirin at Visit 4. There was also limited data available on prostate cancer
treatment, and so we were unable to adjust for this potential confounder in our case-fatality
analyses. Finally, race and location of residence were highly collinear in this cohort, limiting our
ability to tease apart the influence of these factors.
Despite this collinearity, the racial and geographic diversity of the cohort was a major
strength that improves generalizability of the results. There was also thorough, time-updated
assessment of potential CVD-related confounders. For example, weight and height were
measured at each visit instead of self-reported, and diabetes status was assessed using a
combination of self-report and glycemic markers. Given that NSAIDs are used for specific
indications and that these indications may share risk factors with prostate cancer, careful
adjustment is necessary to minimize confounding.
In conclusion, this prospective, community-based study of white and black men provides
evidence that aspirin may protect against prostate cancer mortality. Additional studies are
needed to confirm these findings, build support for a causal relationship, and assess the
influence of dose, frequency, and timing of aspirin use. Collectively, such research may
eventually help inform whether benefits of aspirin pertaining to prostate cancer lethality may
need to be incorporated into clinical guidelines or factored into individual risk-benefit
calculations of men considering starting an aspirin regimen.
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Tables
Table 1. Baseline (1987-1989) demographic and clinical characteristics of 6,594 men in
the ARIC study, by current aspirin and NA-NSAID use at Visit 1
Aspirin Use
NA-NSAID Use
No
Yes
No
Yes
N
4743
1851
5718
876
Age (years), mean (sd)
54.3 (5.8)
54.9 (5.6) 54.4 (5.8) 55.0 (5.8)
2
BMI (kg/m ), mean (sd)
27.4 (4.2)
27.8 (4.3) 27.4 (4.2) 28.4 (4.6)
Race, n (%)
White
3403 (72)
1675 (90) 4340 (76)
720 (82)
Black
1340 (28)
194 (10)
1378 (24)
156 (18)
Center, n (%)
Forsyth
1207 (25)
524 (28)
1477 (26)
254 (29)
Jackson
1188 (25)
153 (8)
1459 (26)
261 (30)
Minneapolis
1136 (24)
666 (36)
1219 (21)
122 (14)
Washington County
1212 (26)
508 (27)
1563 (27)
239 (27)
Cigarette Smoking Status, n (%)
Current/Recent (quit <10 years ago)
2084 (44)
810 (44)
2523 (44)
371 (42)
Former (quit ≥10 years ago)
1285 (27)
572 (31)
1570 (27)
287 (33)
Never
1374 (29)
469 (25)
1625 (28)
218 (25)
Education, n (%)
Basic
1242 (26)
356 (19)
1371 (24)
277 (26)
Intermediate
1734 (37)
659 (36)
2059 (36)
334 (38)
Advanced
1756 (37)
834 (45)
2275 (40)
315 (36)
Missing
11 (0)
2 (0)
13 (0)
0 (0)
a
Family History of PCa , n (%)
Yes
275 (6)
100 (5)
319 (6)
56 (6)
No
4121 (87)
1608 (87) 4977 (87)
752 (86)
Missing
347 (7)
143 (8)
422 (7)
68 (8)
b
Statin Use , n (%)
Yes
17 (0)
20 (1)
29 (1)
8 (1)
No
4726 (100)
1831 (99) 5689 (99)
868 (99)
Prevalent CHD, n (%)
Yes
209 (4)
322 (17)
441 (8)
90 (10)
No
4431 (93)
1501 (81) 5163 (90)
769 (88)
Missing
103 (2)
28 (2)
114 (2)
17 (2)
Diabetes, n (%)
Diagnosed diabetes
342 (7)
138 (7)
401 (7)
79 (9)
Undiagnosed diabetes
213 (4)
80 (4)
245 (4)
48 (5)
Prediabetes
1790 (38)
809 (44)
2246 (39)
353 (40)
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No diabetes
Missing
Frequency of Routine Physical
Examinations
≥Once every 5 years
<Once every 5 years
Missing

2391 (50)

824 (45)

2822 (49)
4 (0)

393 (45)
3 (0)

2779 (59)
1949 (41)
15 (0)

1230 (66)
620 (34)
1 (0)

3405 (60)
2299 (40)
14 (0)

604 (69)
270 (31)
2 (0)

Abbreviations: ARIC, Atherosclerosis Risk in Communities; NA-NSAID, non-aspirin nonsteroidal antiinflammatory drug; sd, standard deviation; BMI, body mass index; PCa, prostate cancer; CHD,
coronary heart disease
a
Reported at Visit 3
b
Statin use is low at baseline because the first statin was not FDA approved until 1987
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Table 2. Associations between current aspirin and NA-NSAID use and prostate cancer incidence and mortality among 6,594
men in the ARIC study, 1987-2012
Prostate Cancer Incidence
Prostate Cancer Mortality
a
Age-Adjusted
Multivariable-Adjusted
Age-Adjusted
Multivariable-Adjusteda
Events/
Events/
PersonHR
(95% CI)
HR
(95% CI)
PersonHR
(95% CI)
HR
(95% CI)
years
years
Aspirin Use
No

503 / 75897

1

(Ref)

1

(Ref)

65 / 84565

1

(Ref)

1

(Ref)

Yes

314 / 43478

0.96

(0.84-1.11)

1.05

(0.91-1.22)

25 / 48951

0.52

(0.33-0.82)

0.59

(0.36-0.96)

NA-NSAID Use
No

633 / 96626

1

(Ref)

1

(Ref)

71 / 107724

1

(Ref)

1

(Ref)

Yes

184 / 22749

1.15

(0.98-1.36)

1.16

(0.98-1.37)

19 / 25792

1.02

(0.62-1.70)

1.02

(0.62-1.71)

Abbreviations: NA-NSAID, non-aspirin nonsteroidal anti-inflammatory drug; ARIC, Atherosclerosis Risk in Communities; HR, hazard ratio; CI,
confidence interval
a

Adjusted for age, race/center, birth cohort, smoking status, BMI, current statin use, diabetes, prevalent CHD, education, family history of prostate
cancer
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Table 3. Associations between current aspirin use and prostate cancer incidence and mortality among 6,594 men in the ARIC
study, 1987-2012, stratified by race and frequency of routine physical examinations
Prostate Cancer Incidence
Prostate Cancer Mortality
MultivariableMultivariableEvents/
Events/
Age-Adjusted
Age-Adjusted
a
Adjusted
Adjusteda
PersonPersonyears
HR
(95% CI)
HR
(95% CI)
years
HR
(95% CI)
HR
(95% CI)
Stratified by Race
White
Aspirin Use
No
316 / 55777
1
(Ref)
1
(Ref)
36 / 62036
1
(Ref)
1
(Ref)
Yes
243 / 38271 1.00 (0.85-1.18) 0.97 (0.82-1.16) 21 / 42823 0.66 (0.39-1.14) 0.67
(0.38-1.19)
Black
Aspirin Use
No
187 / 20120
1
(Ref)
1
(Ref)
29 / 22529
1
(Ref)
1
(Ref)
Yes
71 / 5207
1.28 (0.97-1.68) 1.30 (0.98-1.72)
4 / 6127
0.39 (0.14-1.10) 0.41
(0.14-1.20)
p-valueb
0.13
0.32
c
Stratified by Frequency of Routine Physical Examinations
Frequent
Aspirin Use
298 / 43895
1
(Ref)
1
(Ref)
38 / 49264
1
(Ref)
No
1
(Ref)
223 / 27806 1.06 (0.89-1.26) 1.18 (0.98-1.41) 14 / 31508 0.46 (0.25-0.86) 0.49
Yes
(0.26-0.94)
Infrequent Aspirin Use
205 / 31730
1
(Ref)
1
(Ref)
27 / 35010
1
(Ref)
No
1
(Ref)
91 / 15643
0.79 (0.62-1.02) 0.85 (0.65-1.10) 11 / 17412 0.62 (0.31-1.26) 0.78
Yes
(0.37-1.63)
p-valueb
0.07
0.49
Abbreviations: ARIC, Atherosclerosis Risk in Communities; HR, hazard ratio; CI, confidence interval
a

Adjusted for age, race/center, birth cohort, smoking status, BMI, current statin use, diabetes, prevalent CHD, education, family history of prostate
cancer
b

p-value is from the likelihood ratio test comparing the multivariable model with vs. without an interaction term between aspirin use and race/frequency of
routine physical exams
c

Frequent routine physical examination defined as an examination at least once every 5 years, infrequent routine physical examination defined as an
examination less that once every 5 years or no routine physical
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Table 4. Associations between regular aspirin use at Visit 4 and prostate cancer incidence and mortality among 4,527 men in the
ARIC study, 1996-2012
Prostate Cancer Incidence
Prostate Cancer Mortality
MultivariableMultivariableEvents/
Events/
Age-Adjusted
Age-Adjusted
a
Adjusted
Adjusteda
PersonPersonyears
HR
(95% CI)
HR
(95% CI)
years
HR
(95% CI)
HR
(95% CI)
Regular aspirin use
321 / 34363

1

(Ref)

1

(Ref)

23 / 38667

1

(Ref)

1

(Ref)

185 / 19097

1.03

(0.86-1.23)

1.09

(0.89-1.32)

13 / 21663

0.86

(0.44-1.70)

0.81

(0.38-1.70)

No use

321 / 34363

1

(Ref)

1

(Ref)

23 / 38667

1

(Ref)

1

(Ref)

CVD prevention

142 / 15101

1.00

(0.82-1.21)

1.04

(0.84-1.29)

8 / 17140

0.65

(0.29-1.56)

0.57

(0.24-1.37)

43 / 3925

1.16

(0.84-1.60)

1.25

(0.91-1.73)

5 / 4452

1.76

(0.67-4.63)

1.83

(0.68-4.89)

321 / 34363

1

(Ref)

1

(Ref)

23 / 38667

1

(Ref)

1

(Ref)

47 / 4499

1.10

(0.84-1.58)

1.15

(0.84-1.58)

2 / 5211

0.56

(0.13-2.37)

0.49

(0.11-2.17)

120 / 13170

0.97

(0.78-1.19)

1.03

(0.82-1.29)

8 / 14834

0.75

(0.34-1.69)

0.71

(0.30-1.71)

12 / 800

1.58

(0.89-2.82)

1.85

(1.04-3.32)

2 / 922

3.33

(0.78-14.10)

3.38

(0.75-15.28)

No use

321 / 34363

1

(Ref)

1

(Ref)

23 / 38667

1

(Ref)

1

(Ref)

Daily

142 / 14268

1.05

(0.86-1.28)

1.12

(0.90-1.39)

8 / 16270

0.68

(0.31-1.53)

0.60

(0.25-1.46)

43 / 4829

0.95

(0.69-1.31)

1.01

(0.73-1.40)

5 / 5393

1.45

(0.55-3.83)

1.44

(0.53-3.88)

No
Yes
Indication for use

b

Other
Dosec
No use
<300 mg
300-499 mg
≥500 mg
Frequency of Use

Non-daily

Abbreviations: Atherosclerosis Risk in Communities; HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; mg, milligrams
a

Adjusted for age, race/center, birth cohort, smoking status at Visit 4, BMI at Visit 4, statin use at Visit 4, diabetes at Visit 4, prevalent CHD at Visit 4,
education, family history of prostate cancer
b

5 aspirin users of unknown indication excluded

c

50 aspirin users of unknown dose excluded
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