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ABSTRACT

BACKGROUND
Laboratory and epidemiologic data suggest that aspirin has an antineoplastic effect in
the large bowel.

METHODS

We performed a randomized, double-blind trial of aspirin as a chemopreventive agent
against colorectal adenomas. We randomly assigned 1121 patients with a recent history
of histologically documented adenomas to receive placebo (372 patients), 81 mg of as-
pirin (377 patients), or 325 mg of aspirin (372 patients) daily. According to the proto-
col, follow-up colonoscopy was to be performed approximately three years after the
qualifying endoscopy. We compared the groups with respect to the risk of one or more
neoplasms (adenomas or colorectal cancer) at least one year after randomization using
generalized linear models to compute risk ratios and 95 percent confidence intervals.

RESULTS

Reported adherence to study medications and avoidance of nonsteroidal antiinflam-
matory drugs were excellent. Follow-up colonoscopy was performed at least one year
after randomization in 1084 patients (97 percent). The incidence of one or more adeno-
mas was 47 percent in the placebo group, 38 percent in the group given 81 mg of aspirin
per day, and 45 percent in the group given 325 mg of aspirin per day (global P=0.04).
Unadjusted relative risks of any adenoma (as compared with the placebo group) were
0.81in the 81-mg group (95 percent confidence interval, 0.69 to 0.96) and 0.96 in the
325-mg group (95 percent confidence interval, 0.81 to 1.13). For advanced neoplasms
(adenomas measuring at least 1 cm in diameter or with tubulovillous or villous fea-
tures, severe dysplasia, or invasive cancer), the respective relative risks were 0.59 (95
percent confidence interval, 0.38 to 0.92) and 0.83 (95 percent confidence interval,
0.55to 1.23).

CONCLUSIONS
Low-dose aspirin has a moderate chemopreventive effect on adenomas in the large
bowel.
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HERE IS CONSIDERABLE EVIDENCE
that nonsteroidal antiinflammatory drugs
(NSAIDs), particularly aspirin, reduce the
risk of colorectal cancer and adenomas. Both epide-
miologic studies and experimental studies in ani-
mals have demonstrated the anticarcinogenic effects
of these drugs,1-2 and randomized trials in patients
with familial adenomatous polyposis have shown
that the NSAIDs sulindac and celecoxib can cause
regression of adenomas.3-¢
Adenomas are precursors of most colorectal can-
cers. The epidemiology of adenomas closely resem-
bles that of colorectal cancer itself,7-8 and prevention
of adenomas will most likely also prevent colorec-
tal cancer. However, since observational data alone
generally cannot establish chemopreventive effica-
cy, we conducted a randomized trial of aspirin for
the prevention of colorectal adenomas.

METHODS

DESIGN OF THE STUDY

The Aspirin/Folate Polyp Prevention Study is a ran-
domized, double-blind, placebo-controlled trial of
the efficacy of oral aspirin, folic acid, or both to pre-
vent colorectal adenomas. The study has a three-
by-two factorial design, comparing 81 mg and 325
mg of aspirin per day with placebo and comparing
1 mgoffolicacid per day with placebo. The trial was
initially designed to investigate only aspirin, but
soon after recruitment began, the study was extend-
ed to examine folate also. One hundred patients
who were randomly assigned to receive aspirin or
placebo could not be included in the factorial de-
sign for folate, but they are in the analyses of aspi-
rin presented here. This report focuses solely on
aspirin; the folate intervention is ongoing. The trial
involves nine clinical centers (see the Appendix).
Human-subjects committees at each study center
approved the study protocol. An independent data
and safety monitoring committee reviews the study
semiannually.

RECRUITMENT, RANDOMIZATION,

AND TREATMENT

The staff of the clinical centers reviewed colonosco-
py and pathology records to identify potential par-
ticipants. Eligible patients had at least one of the
following: one or more histologically confirmed co-
lorectal adenomas removed within 3 months before
recruitment, one or more histologically confirmed
adenomas removed within 16 months before re-

cruitment and a lifetime history of two or more con-
firmed adenomas, or a histologically confirmed ad-
enoma atleast 1 cm in diameter removed within 16
months before recruitment. We also required each
patient to have undergone a complete colonoscopy
within three months before recruitment and to have
no known colorectal polyps remaining. Eligible pa-
tients were between 21 and 80 years old, were in
good health, and were recommended to undergo
colonoscopic follow-up three years after the quali-
fying examination.

Exclusion criteria included a history of a familial
colorectal cancer syndrome, invasive large-bowel
cancer, malabsorption syndromes, any condition
that could potentially be worsened by supplemental
aspirin or folic acid, and any condition commonly
treated with aspirin, NSAIDs, or folate (e.g., recur-
rent arthritis, atherosclerotic vascular disease, and
folic acid deficiency). Our recruitment goal in
the initial aspirin protocol was 1000 randomized
patients, a number that would give the study 80
percent power (with a 5 percent type I error) to de-
tect an absolute difference in the rate of recurrence
of adenoma of 40 percent, given a 40 percent risk
of recurrence in the placebo group.

Recruitment extended from July 1994 until March
1998. After providing written informed consent, the
patients began a three-month run-in period during
which they received 325 mg of aspirin per day to as-
sess adherence to therapy and tolerance of aspirin.
Patients who reported taking at least 80 percent of
the tablets, who wished to continue participating,
and who were judged to be suitable, underwent ran-
domization. Blocked randomization with the use
of computer-generated random numbers was strat-
ified according to study center, sex, and age (60 years
or younger vs. older than 60 years). Study tablets
were distributed primarily in calendar packs, with
each blister containing three tablets: 325 mg of as-
pirin (or identical-appearing cellulose-sucrose
placebo), 81 mg of aspirin (or placebo), and 1 mg of
folicacid (or placebo). The study was double-blind:
treatment assignments were not revealed to the pa-
tients or to any staff members except the statistical
analyst and the pharmacy technician.

FOLLOW-UP
Patients were regularly counseled regarding the
avoidance of aspirin and other NSAIDs. Acetamin-
ophen was distributed for the treatment of minor
febrile illnesses and pain. Every four months, the
patients received questionnaires regarding their
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adherence to study treatment; their use of medi-
cations, over-the-counter drugs, and nutritional sup-
plements; and the occurrence of symptoms, illness-
es, and hospitalizations. Lists of brand names and
chemical names of available over-the-counter and
prescription NSAIDs were included in the question-
naires, and patients were asked whether they had
taken any of the listed drugs.

According to the protocol, patients were to un-
dergo a complete surveillance colonoscopy 34 to 40
months after the qualifying examination. At each
colonoscopy, the endoscopist recorded the estimat-
ed size and location of all polyps and mucosal le-
sions that were suggestive of neoplasia, according
to usual clinical practice. Each lesion was removed
and examined histologically at the clinical center
and by the study pathologist. Polyps were classified
as neoplastic (adenomatous) or nonneoplastic (e.g.,
hyperplastic) by the study pathologist.

The primary study outcome was the proportion
of patients in whom one or more colorectal adeno-
mas were detected during the period from one year
after randomization through the anticipated sur-
veillance follow-up examination. If a surveillance
colonoscopy was not performed during the inter-
val specified by the protocol, the last examination
at least one year after randomization, on or before
September 28, 2001, was used as the follow-up ex-
amination. Prespecified secondary outcomes were
the numbers of colorectal adenomas and advanced
lesions, defined as tubulovillous adenomas (25 to
75 percentvillous features), villous adenomas (more
than 75 percent villous), large adenomas (at least
1 cm in diameter), severe dysplasia, or invasive can-
cer. Separate analyses were also conducted of lesions
in the left side of the colorectum (descending co-
lon, sigmoid colon, and rectum) and the right side
of the colorectum (the remainder of the bowel).

STATISTICAL ANALYSIS

Because folic acid intervention is continuing, this
analysis compares the aspirin groups irrespective
of folic acid treatment. Patients who underwent a
follow-up endoscopy at least one year after random-
ization were included in the analyses. The predefined
primary statistical analysis was a chi-square test with
2 degrees of freedom for a contingency table com-
paring the risk of one or more new adenomas in
the three groups. Crude risk ratios and 95 percent
confidence intervals were used to compare the as-
pirin groups with the placebo group. Adjusted risk
ratios were obtained from log-linear models in
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which age, sex, the clinical center, the number of
lifetime adenomas, and the duration of follow-up
were covariates. Among patients in the full three-
by-two factorial trial, a blinded analysis with further
adjustment for folate-treatment assignment yielded
results similar to those presented. The possibility
that base-line characteristics modified treatment ef-
fects was assessed with the use of interaction terms
in the log-linear model. Other clinical end points
were compared with the use of Fisher’s exact test.
Poisson regression was used to estimate ratios of
recurrent adenomas according to the treatment
group; these results were similar to those in the risk
analysis and are not presented. According to the
protocol, we did not plan to stop the study early for

Table 1. Base-Line Characteristics of the Patients.*
81 mg
Placebo of Aspirin
Characteristic (N=372) (N=377)
Age —yr 57.4+9.9 57.3£9.9
Male sex— no. (%) 233 (62.6) 244 (64.7)
Race or ethnic group — no. (%)
Non-Hispanic white 307 (82.5) 329 (87.3)
Non-Hispanic black 27 (7.3) 22 (5.8)
Hispanic 27 (7.3) 16 (4.2)
Asian, Pacific Islander, or other 11 (3.0) 10 (2.6)
Body-mass indexy 27.3x4.4 27.3x4.4
Current cigarette smoker — no. (%) 53 (14.3) 59 (15.7)
Colorectal cancer in first-degree rela- 105 (28.2) 111 (29.4)
tive — no. (%)
No. of reported adenomas before 2.4+2.2 2.2+2.0
randomization
Qualified for study with history of 166 (44.9) 177 (47.1)
1 adenoma — no. (%)
Qualified for study with adenoma 124 (33.3) 108 (28.6)
=1 cm — no. (%)
No. of adenomas on examinations 1.6£1.0 1.6x1.0
qualifying for study entry
Estimated diameter of largest qualify- ~ 0.7+0.5 0.7£0.5
ing adenoma —cm
Dietary calcium intake — mg/day 780+436 737+366
Dietary folate intake — pg/day 328+161 313+158

325 mg
of Aspirin
(N=372)

57.7+9.1
235 (63.2)

55 (15.9)
125 (33.6)

2.4+2.4

171 (46.1)

127 (34.1)

1.6+1.0

0.7+0.5

759+463
319+151

* Plus—minus values are means +SD. Data on smoking status were missing for
5 patients, data on body-mass index, reported adenomas before randomiza-
tion, and qualification for the study with history of one adenoma were missing
for 4 patients, and data on dietary information were missing for 55 patients.

7 The body-mass index is the weight in kilograms divided by the square of the

height in meters.
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efficacy. Two-sided P values of less than 0.05 were
considered to indicate statistical significance.

RESULTS

Of the 1409 eligible patients who began the run-in
period, 1121 underwent randomization: 372 were
assigned to receive placebo, 377 to receive 81 mg of
aspirin per day, and 372 to receive 325 mg of aspi-
rin per day. Of the 288 patients who did not un-
dergo randomization, 1 died, 73 had bleeding or
another possible adverse event, 62 were unable to
avoid taking drugs prohibited by the study, 47 were
found to be ineligible for reasons related to the
folate component of the study (e.g., anemia), 28 had
intercurrent illness, 34 were noncompliant, 17 were
ineligible for other reasons, and 26 declined to con-
tinue. The numbers of patients randomized ranged
from 97 to 157 among the clinical centers. There
were no significant differences among the groups
in the demographic, lifestyle, or clinical character-
istics that we assessed (Table 1).

A total of 1084 randomized patients (96.7 per-
cent) underwent a follow-up examination (Table 2),
and the entire large-bowel mucosa was well visual-
ized in 1049 (96.8 percent). Reported compliance
with the study protocol was excellent and was sim-
ilar among the groups (Table 3). During the first
year of participation, 94.1 percent of patients report-
ed taking virtually all study tablets, and another 3.7
percent reported taking at least half. Even in the

year before the final follow-up colonoscopy, 88.3
percent of patients reported taking 90 percent or
more of the study tablets and another 5.3 percentat
least half. Patients were also successful in avoiding
nonprotocol use of aspirin and other NSAIDs. Dur-
ing the first year, 73.7 percent of patients reported
no use of NSAIDs; only 3.8 percent reported taking
NSAIDs on more than four days a month, on aver-
age. In the year before the follow-up examination,
these proportions were 66.4 percent and 9.3 per-
cent, respectively.

Among the 1084 patients who had a follow-up
examination, 670 had a total of 1812 polyps of
some sort. Fifty-eight of 664 polyps in patients in
the placebo group (8.7 percent) were lost or not re-
moved, as were 47 0f 497 in the group given 81 mg
of aspirin (9.5 percent) and 41 of 651 in the group
given 325 mg of aspirin (6.3 percent). At least one
colorectal adenoma was diagnosed in 47.1 percent
of patients in the placebo group, 38.3 percent of pa-
tients in the group given 81 mg of aspirin per day,
and 45.1 percent of those taking 325 mg of aspirin
per day (global P=0.04) (Table 4). The crude relative
risk (for the comparison with placebo) was 0.81 in
the 81-mg group (95 percent confidence interval,
0.69 t0 0.96) and 0.96 in the 325-mg group (95 per-
cent confidence interval, 0.81 to 1.13) (P for the
differ-ence=0.06). The unadjusted relative risk for
the two aspirin groups combined was 0.88 (95 per-
cent confidence interval, 0.77 to 1.02). The multi-
variate relative risks were similar (Table 4).

Table 2. Follow-up of Patients.
81 mg 325 mg
Placebo of Aspirin of Aspirin
Variable (N=372) (N=377) (N=372)
Died — no. (%) 3(0.8) 3(0.8) 4(L1)
No follow-up examination — no. (%) 5(1.3) 7 (1.9) 13 (3.5)
Follow-up examination only in 1st yr after randomization — no. (%) 1(0.3) 1(0.3) 0
Follow-up examination at least 1 yr after randomization — no. (%)
Total no. evaluated 363 366 355
Within specified interval 318 (87.6) 332 (90.7) 309 (87.0)
Early follow-up examination 10 (2.8) 10 (2.7) 9 (2.5)
Late follow-up examination 35 (9.6) 24 (6.6) 37 (10.4)
Entire large-bowel mucosa well visualized 349 (96.1) 357 (97.5) 343 (96.6)
Interim endoscopy* 12 (3.3) 12 (3.3) 18 (5.1)
Duration of follow-up — mo7 32.9+4.2 32.5+3.4 32.8+3.7

* Interim endoscopy was performed after randomization but before the surveillance examination.

7 Values are means £SD.
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Table 3. Self-Reported Compliance with Study Treatment and Avoidance of Nonsteroidal Antiinflammatory Drugs
(NSAIDs), According to Treatment Assignment and Study Year.*

Variable

Compliance with study treatment

Placebo

81 mg of Aspirin

325 mg of Aspirin

number of patients/total number (percent)

Year 1
6—7 days/wk 333/358 (93.0)
3-5 days/wk 19/358 (5.3)
<3 days/wk 6/358 (1.7)
Year 2
67 days/wk 315/353 (89.2)
3-5 days/wk 18/353 (5.1)
<3 days/wk 20/353 (5.7)

Year preceding follow-up examination

6—7 days/wk 298/342 (87.1)
3-5 days/wk 15/342 (4.4)
<3 daysjwk 29/342 (8.5)

Nonprotocol use of NSAIDs

Year 1
None 259/359 (72.1)
1-4 days/mo 86/359 (24.0)
>4 days/mo 14/359 (3.9)
Year 2
None 246/356 (69.1)
1-4 days/mo 87/356 (24.4)
>4 days/mo 23/356 (6.5)

Year preceding follow-up examination

None 227/351 (64.7)
1 day/mo 91/351 (25.9)
>4 days/mo 33/351 (9.4)

338/357 (94.7)
9/357 (2.5)
10/357 (2.8)

324/358 (90.5)
17/358 (4.7)
17/358 (4.7)

317/353 (89.8)
20/353 (5.7)
16/353 (4.5)

269/361 (74.5)
77/361 (21.3)
15/361 (4.2)

250/362 (69.1)
87/362 (24.0)
25/362 (6.9)

248/359 (69.1)
79/359 (22.0)
32/359 (8.9)

332/351 (94.6)
11/351 (3.1)
8/351 (2.3)

317/349 (90.8)
16/349 (4.6)
16/349 (4.6)

301/342 (88.0)
20/342 (5.8)
21/342 (6.1)

262/352 (74.4)
78/352 (22.2)
12/352 (3.4)

251/352 (71.3)
75/352 (21.3)
26/352 (7.4)

226/346 (65.3)
87/346 (25.1)
33/346 (9.5)

* Only patients who underwent a follow-up examination at least one year after randomization are included in this analysis.
Table entries are based on the numbers of patients who responded to interval questionnaires regarding compliance.

Findings varied according to the type of lesion.
The unadjusted risk ratios for advanced lesions were
0.59 (95 percent confidence interval, 0.38 to 0.92)
for the 81-mg group and 0.83 (95 percent confi-
dence interval, 0.55 to 1.23) for the 325-mg group
(P for the difference=0.15). Colorectal cancer was
diagnosed in one patient in the placebo group, two
in the 81-mg group, and three in the 325-mg group
(P=0.71). Findings were similar with respect to
adenomas in the right side and the left side of the
colorectum; restriction of the analysis to adenomas
detected during planned surveillance colonosco-
pies yielded virtually identical results.

The reduced risk of advanced lesions with low-
dose aspirin was more apparent among women
than among men (P=0.02 for the interaction of
treatment group and sex) and among patients
younger than the median age (57 years at random-

ization) (P for the interaction=0.06). The adjusted
risk ratio for the detection of at least one advanced
adenoma in the group given 81 mg of aspirin per
day was 0.18 (95 percent confidence interval, 0.06 to
0.60) among women and 0.37 (95 percent confi-
dence interval, 0.19 to 0.73) among younger pa-
tients.

There were a small number of serious medical
events (Table 5). The risks of death and serious
bleeding were similar among the groups. Hospital-
ization, cancer, and myocardial infarction occurred
somewhat more frequently in the aspirin groups
than in the placebo group, but the differences were
compatible with chance. Seven patients had a stroke
(all nonfatal): two in the group given 81 mg of aspi-
rin per day and five in the group given 325 mg of as-
pirin per day (P for heterogeneity=0.06). One stroke
(in a patient in the group given 81 mg of aspirin)

N ENGL ) MED 348;10 WWW.NEJM.ORG MARCH 6, 2003
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Table 4. Risk of Recurrent Adenoma after Randomization.*

No. with Adenoma/ Crude Relative Risk P Adjusted Relative Risk P

Variable Total no. (%) (95% Cl) Value} (95% CI):: Value}
Any adenoma
Placebo 171/363 (47.1) 1.00§ 1.00§
Aspirin 300/721 (41.6) 0.88 (0.77-1.02) 0.89 (0.77-1.03)

81 mg/day 140/366 (38.3) 0.81 (0.69-0.96) 0.83 (0.70-0.98)

325 mg/day 160/355 (45.1) 0.96 (0.81-1.13) 0.06 0.95 (0.80-1.12) 0.14
Advanced lesion
Placebo 47/363 (12.9) 1.00§ 1.00§
Aspirin 66/721 (9.2) 0.71 (0.50-1.00) 0.70 (0.49-0.99)

81 mg/day 28/366 (7.7) 0.59 (0.38-0.92) 0.58 (0.37-0.90)

325 mg/day 38/355 (10.7) 0.83 (0.55-1.23) 0.15 0.83 (0.55-1.23) 0.13
Tubular adenoma (<1 cm)
Placebo 143/363 (39.4) 1.00§ 1.00§
Aspirin 262/721 (36.3) 0.92 (0.79-1.08) 0.93 (0.79-1.10)

81 mg/day 121/366 (33.1) 0.84 (0.69-1.02) 0.87 (0.72-1.05)

325 mg/day 141/355 (39.7) 1.01 (0.84-1.21) 0.06 1.00 (0.83-1.20) 0.16

* Cl denotes confidence interval.

7 P values are for the difference between the group given 81 mg of aspirin per day and the group given 325 mg of aspirin

per day.

I Risk ratios have been adjusted for age, sex, center, lifetime number of adenomas, and duration of follow-up.

§ This group served as the reference group.

was judged to be hemorrhagic after a review of the
medical records.

DISCUSSION

In this randomized, double-blind clinical trial, we
found that aspirin reduced the risk of recurrent ad-
enomas among patients with a recent history of ad-
enoma. The effect was moderate, however: a 19 per-
cent relative reduction in the risk of one or more
adenomas in the group given 81 mg of aspirin per
day, a nonsignificant reduction of 4 percent in the
group given 325 mg of aspirin per day, and a non-
significant reduction of 12 percent for both aspirin
groups combined. The reduction in the risk of ad-
vanced lesions (as compared with placebo) was
more substantial: more than 40 percentin the group
given 81 mg of aspirin per day.

Extensive observational data strongly suggest
that persistent aspirin use reduces the risk of colo-
rectal neoplasia.t2 Although 10 to 20 years of treat-
ment seem to be required to lower the risk of colo-
rectal cancer,® our data and those of Sandler et al., 10
which appear elsewhere in this issue of the Journal,
suggest that a few years of aspirin use can reduce

adenoma recurrence. Virtually all studies indicate
that the reduction in the risk of colorectal cancer
or adenomas dissipates after aspirin therapy is
stopped.? In a secondary analysis of a clinical trial
focused on cardiovascular disease, aspirin had no
significant effect on colorectal neoplasia.l* How-
ever, the study did not include uniform surveillance
for adenomas, and treatment was for a median of
only five years — too brief a period for an effect on
colorectal cancer to become evident.

The mechanisms by which aspirin reduces the
risk of colorectal neoplasia are not clear. Al NSAIDs
disrupt the synthesis of prostaglandins by inhibit-
ing cyclooxygenase enzymes. Cyclooxygenase-2 is
thought to be the isoform most commonly impli-
cated in carcinogenesis, but at the doses we used,
aspirin has little activity against this isoform.12
Nonetheless, aspirin may suppress the expression
of cyclooxygenase-2,13 and it may also have antineo-
plastic effects that are unrelated to cyclooxygen-
ase.1%15 Qur finding that aspirin was associated
with more substantial reductions in the risk of ad-
vanced lesions than in that of nonadvanced lesions
suggests that the effects of aspirin may be greater
in later stages of the adenoma—carcinoma sequence,

N ENGL J MED 348;10 WWW.NEJM.ORG MARCH 6, 2003
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such as during progression from small tubular ad-
enomas to larger or villous adenomas.

The possibility of overlooked adenomas may
have affected our findings, since 15 to 25 percent
of small polyps may be missed in a single colonos-
copy.16:17 Aspirin could cause these polyps to re-
gress, as sulindac and celecoxib have been shown to
do in patients with familial adenomatous polypo-
sis,3-¢ and such regression could have been part of
the effect we observed. However, if aspirin did not
affect these polyps, their presence most likely would
have had a conservative effect on our estimates,
since randomization would have balanced the num-
bers of missed lesions in the groups. The duration
of treatment may also have been important: longer
treatment might have resulted in more pronounced
effects.

Aspirin increases the risk of bleeding,2.18:19 but
in the low doses we used, this was not a substantial
problem. In part because we excluded patients with
known atherosclerotic disease, there were relatively
few serious adverse events. There was an increase
in the risk of stroke among patients who were ran-
domly assigned to receive aspirin (P=0.06), a find-
ing consistent with the results of previous studies
of populations at low cardiovascular risk.2°

Itis not clear why a dose of 81 mg of aspirin per
day, but not 325 mg, reduced the risk of adenomas
in our study. In observational studies, the effect of
NSAIDs on colorectal neoplasia has not depended
very strongly on the dose,10:21,22 but there has been
virtually no comparison in epidemiologic studies of
the doses of aspirin we used. The 81-mg dose and
the 325-mg dose appear to suppress colorectal pros-
taglandin levels to a similar extent?3-25 and thus may
have equivalent chemopreventive potency through
cyclooxygenase-related mechanisms. Perhaps the
most likely explanation for our finding is that a low
threshold dose is required for chemoprotection and
that the differences in effects between the low dose
and the high dose were the result of chance. Howev-
er, prostaglandin E, may protect the large-bowel
mucosa from inflammatory damage26:27 and sever-
al prostanoids may have anticarcinogenic effects,28
s0 excessive prostanoid suppression could have del-
eterious effects on carcinogenesis.

Itis also not clear why our results regarding the
325-mg dose of aspirin differ from those reported
by Sandler et al.1° Chance is certainly one possibil-
ity, as is the difference in populations. Our study in-
cluded primarily patients at a moderately elevated
risk of colorectal cancer, indicated by their history of

N ENGL J MED 348;10 WWW.NEJM.ORG

Table 5. Incidence of Serious Adverse Events after Randomization.
81 mg 325 mg
Placebo  of Aspirin  of Aspirin
Adverse Event (N=372) (N=377) (N=372)
no. of patients
Death 3 3 4
Hospitalization 44 61 57
Noncolorectal cancer 6 14 9
Colorectal cancer 1 2 3
Myocardial infarction 1 2 5
Coronary revascularization 4 3 5
Stroke 0 2 5
Serious bleedingy
Gastrointestinal 3 2 4
Genitourinary 2 6 2

P
Value*

0.93
0.20
0.21
0.71
0.24
0.76
0.06

0.65
0.24

* P values are for the differences among the three groups.

T Serious bleeding was defined as bleeding leading to hospitalization or surgical

intervention.

colorectal adenomas, whereas Sandler et al. stud-
ied only patients with a history of colorectal cancer.
Differences in the definition of end points could
also be a factor. Our findings with respect to ad-
vanced adenomas were similar to the findings of
Sandler et al. for all adenomas, but they found no
effect of aspirin on lesions judged to be advanced.
Neither study included patients without a history
of colorectal neoplasia; such patients may have a
different response to aspirin.

Our findings, together with those of Sandler
etal., indicate that aspirin reduces the risk of colo-
rectal adenomas among patients with a history of
colorectal adenomas or cancer. However, broad rec-
ommendations for the use of aspirin as a chemo-
preventive agent are premature and must be consid-
ered in the context of possible toxic effects as well as
the potential benefits already provided by periodic
surveillance colonoscopy.29:3° Also, evidence that
aspirin and other NSAIDs prevent colorectal cancer
itself is currently derived only from observational
studies. A clinical trial of aspirin or another NSAID
for the primary prevention of colorectal cancer would
be desirable, but difficult, because of the large num-
bers of patients and long follow-up required and
the ethical requirement to monitor patients for ad-
enomas (and excise them). A trial of the effect of
aspirin on recurrent cancer, second primary cancers,

MARCH 6, 2003

897



898

The NEW ENGLAND JOURNAL of MEDICINE

or both among patients with resected colorectal
cancer might be more feasible. Nonetheless, our
findings of a beneficial effect of aspirin on the risk
of adenoma provide a basis for optimism regarding
the development of NSAIDs as effective chemopre-

ventive therapy against colorectal cancer.

Supported by a grant (CA 59005) from the National Institutes of
Health. Aspirin and placebo tablets were generously provided by the
Bayer Corporation.
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APPENDIX

The Aspirin/Folate Polyp Prevention Study Group also includes the following: Investigators: Cleveland Clinic Foundation — R. Cameron (Uni-
versity Suburban Health Center Physicians), J. Church; University of Colorado Health Sciences Center — L. Richman, R. Reveille, and R. Roller
(Rocky Mountain Gastroenterology Associates); J. Levine and J. Singleton (University Hospital); P. Baker, P. Hanna, D. Hruza, L. Morton,
and]J. Sabel (South Denver Endoscopy); R. Hansen, N. Bilir, and A. Triebling (Arapahoe Gastroenterology); W. Brown and J. Deutsch (Den-
ver Veterans Affairs Medical Center);J. Egan and P. McNally (Fitzsimons Army Medical Center); Dartmouth—Hitchcock Medical Center — A. Bar-
chowsky, T. Morgan, and D. Nierenberg (Dartmouth-Hitchcock Medical Center); G. Fiarman (Lahey Clinic); D. Howell (Portland Gastro-
enterology Associates); P. Moses (University of Vermont College of Medicine); A. Robinson (Claremont, N.H.), S. Rosenberg (Beth Israel
Deaconess); A. Warner (Lahey Clinic); Henry Ford Health Sciences Center— E. Arlow, S. Batra, M. Blumenkehl, A. Dekovich, M. Ibrahim, Y. Musz-
kat, R. Murphy, Y. Siddiqui, J. Swetech, S. Watts, and M. Zonca; University of Towa College of Medicine— D. Abramson, D. Purdy, R. Silber, and
G. Weinman (Gastroenterologists, P.C.I., Cedar Rapids); N. Dusdieker (Internists, P.C., Cedar Rapids); J. Ewing and B. O’Meara (Gastroen-
terology Associates of Towa City); K. Gannamaneni, K. Gorrepati, and R. Movva (Gastroenterology Consultants, Moline); University of Min-
nesota — the physicians of Minnesota Gastroenterology, P.A.; University of North Carolina School of Medicine— M. Delissio and M. Pike (Cary
Gastroenterology Associates); S. Levinson (Chapel Hill Internal Medicine); R. McCall and M. Pate (Mid-Carolina Gastroenterology); R.
Schwarz (Raleigh Medical Group); University of Southern California—Z. Azar, B. Batra, D. Berkowitz, and E. Lever (Kaiser-Bellflower); C. Con-
teas, D. Gerety, and T. Teller (Kaiser-Sunset); University of Toronto— E.J. Irvine and B. Salena (McMaster University Hamilton Health Sciences
Centre); L. Cohen, M.A. Cooper, T. Devlin, D. Hemphill, E. Hurowitz, E. Lin, H. Price, and S. Stafford (Sunnybrook and Women’s College
Health Sciences Centre); G. Kandel, P. Kortan, and G. Haber (St. Michael’s Hospital); Data and Safety Monitoring Board: W. Willett (Har-
vard University), F. Giardiello Johns Hopkins University School of Medicine), J. Lachin (George Washington University), and L.J. Roberts
(Vanderbilt University School of Medicine); Polyp Prevention Studies Coordinating Center: B. Beaulieu, D. Carmichael, K. Chambers, P.
Courtney, J. Dykes, S. Ewell, J. Hebb, J. Mullaly, S. Pierson, S. Raymond, S. Rovell-Rixx, and B. Thomas; Coordinators: Cleveland Clinic Foun-
dation —J. Bauman and H. Hasson; University of Colorado Health Sciences Center — S. Frederick, S. Rein, and B. Ciminelli; Dartmouth—Hitchcock
Medical Center— E. Brow, D. Chamberlain, L. Hallock, M. Hynes, L. Wetteman, and K. Wood; Henry Ford Health Sciences Center— L. Muffler and
B. Zonka; University of Towa College of Medicine— D. Finke and R. Thompson; University of Minnesota —J. Blomquist and S. Waldemar; Univer-
sity of North Carolina School of Medicine— A. Aileo and B. Schliebe; University of Southern California—J. Cowen, S. Gerety, L. Gerstmann, A. Gupta,
P. Harmon, C. Hinck, A. Montes, and N. Uk; University of Toronto— N. Bassett, V. Jazmaji, M. Khatchadourian, M. Morgan, S. Pearen, C. Ross,
and L. Vernich.
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