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THIS ISSUE OF JAMA INCLUDES 2 ARTICLES FROM THE

Women’s Health Study (WHS).1,2 This 10-year long,
placebo-controlled, randomized trial of low-dose as-
pirin and vitamin E included nearly 40 000 predomi-

nantly middle-aged women with no history of cancer or car-
diovascular disease.3 The WHS used a 2�2 factorial design
to evaluate the effects of low-dose aspirin (100 mg) taken ev-
ery other day and 600 IU of vitamin E (in the form of natural-
source �-tocopherol), also taken every other day. Neither al-
ternate-day, low-dose aspirin nor vitamin E showed any
evidence of efficacy in reducing overall cancer incidence or
mortality.1,2 With respect to noncancer outcomes, notable find-
ings for low-dose aspirin included a reduction in stroke risk,
no apparent effect on myocardial infarction, and an in-
creased risk of gastrointestinal bleeding requiring transfu-
sion.4 Vitamin E had no apparent effect on either cardiovas-
cular disease incidence or on gastrointestinal bleeding.2

In considering the meaning of the WHS results with re-
spect to cancer prevention, it is important to note 2 strengths
of the study. First, because of its relatively large size and
substantial number of outcome events (2865 cases of can-
cer overall, including 1230 breast cancer cases, 269 colo-
rectal cancer cases, and 583 cancer deaths), the WHS is un-
likely to have missed true important effects on overall cancer
incidence, breast cancer incidence, colorectal cancer inci-
dence, or overall cancer mortality. Second, because the in-
tervention period lasted 10 years, an unusually long time
for a randomized trial, the effects of relatively long-term low-
dose aspirin treatment and vitamin E supplementation could
be evaluated. This is important given that short-term ef-
fects on cancer would not necessarily be expected.

Could long-term, low-dose aspirin treatment (�150 mg/d)
produce any important reduction in risk of cancer? The WHS
provides strong evidence that alternate-day, low-dose aspi-
rin treatment does not, or at least not for women within the
first 10 years of treatment. There was no suggestion of re-
duced risk for overall cancer incidence, breast cancer inci-
dence, colorectal cancer incidence, or cancer mortality. This
remained true even in analyses restricted to the second 5 years

of follow-up, when participants in the intervention group had
already accrued a minimum of 5 years of aspirin exposure.
To our knowledge, no other studies, either randomized trials
or observational studies, have evaluated the effect of alternate-
day, low-dose aspirin on cancer risk. A previous, consider-
ably smaller, randomized trial examined alternate-day use of
325 mg of aspirin and found no association with colorectal
cancer incidence.5 However, the 5-year intervention period
of this trial may have been too short to produce clear effects.
Results from the WHS do not entirely rule out the possibil-
ity that taking low-dose aspirin every day, rather than every
other day, could have some cancer prevention benefits. Evi-
dence about the potential effects of daily low-dose aspirin on
cancer risk is limited and includes some inconsistent find-
ings. For example, a randomized trial found a dose of 81 mg/d
reduced risk of colorectal polyp recurrence.6 However, analy-
ses of pharmacy databases in the United Kingdom and Den-
mark found no association between low-dose aspirin use and
colorectal cancer incidence.7,8

The null results from WHS with respect to alternate-
day, low-dose aspirin do not refute previous evidence that
moderate or high doses of aspirin (�325 mg/d) may re-
duce the risk of certain cancers. In numerous observa-
tional studies, regular use of aspirin has consistently been
associated with reduced risk of colon or colorectal cancer,
with most studies reporting 30% to 50% reductions in in-
cidence.9 Two randomized trials have shown that aspirin
treatment reduces the recurrence of colorectal adenoma-
tous polyps in patients with previous polyps6 or colorectal
cancer.10 Aspirin use has also been consistently associated
with reduced risk of esophageal and stomach cancer, al-
though there are fewer studies of these cancers than of co-
lorectal cancer.9,11 The totality of the evidence from labo-
ratory studies, observational epidemiology, and randomized
trials of colorectal polyp recurrence continues to support
the hypothesis that moderate or high doses of aspirin may
reduce the risk of colorectal cancer, and possibly the risk
of certain other cancers as well.

The null results for vitamin E (in the form of �-tocoph-
erol) and cancer from the WHS add to the evidence from 2
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previous trials12,13 that even relatively long-term �-tocoph-
erol supplementation is unlikely to have any substantial effect
on cancer risk, at least in women. An unexpected reduc-
tion in prostate cancer incidence was observed among men
randomized to �-tocopherol in the Alpha-Tocopherol Beta
Carotene (ATBC) trial, a study that included only male smok-
ers.12 However, this association was not observed in the Heart
Outcomes Prevention Evaluation–The Ongoing Outcomes
(HOPE-TOO) trial,13 in postintervention follow-up of the
ATBC trial,14 or in 2 large prospective observational stud-
ies,15,16 and may have been a result of chance. Although on-
going randomized trials17,18 will eventually provide further
information, the promise of �-tocopherol as a cancer pre-
vention agent appears to be dimming.

Should the null results with respect to cancer from this
large, well-conducted, long-term randomized trial, or from
other chemoprevention trials, be considered discouraging
news for cancer chemoprevention in general? There have
been some successes in cancer chemoprevention, such as
the use of tamoxifen to prevent breast cancer in high-risk
women.19 However, currently, no agent has been shown to
do for cancer what statins do for cardiovascular disease,
namely substantially and relatively safely reduce disease oc-
currence in individuals not at especially high risk. Pharma-
cological primary prevention of diseases as heterogeneous
as cancer is inherently difficult. Randomized trials of can-
cer chemoprevention will undoubtedly produce many null
results. Nevertheless, continued systematic research on can-
cer chemoprevention, including long-term randomized trials
of carefully chosen agents, is essential given the large po-
tential benefits. At the same time, it is unrealistic to expect
the discovery of an agent that will produce substantial re-
ductions in overall cancer rates in the immediate future.

With this in mind, it is important to remember that effec-
tive methods for reducing cancer incidence and mortality have
already been discovered, but are underapplied. For in-
stance, colorectal cancer screening is greatly underused,20 pro-
viding an important cancer prevention opportunity for phy-
sicians and other health care professionals. Reducing tobacco
use is essential for cancer prevention, and strong evidence
indicates that policy measures, such as increases in tobacco
excise taxes and clean indoor air regulations, are effective in
reducing tobacco use.21 In addition, clinicians can play an in-
valuable role in cancer prevention by asking patients about
tobacco use and ensuring that patients who use tobacco re-
ceive appropriate counseling and treatment.21
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