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ORIGINAL CONTRIBUTION

Association of Frequency and Duration
of Aspirin Use and Hormone Receptor Status
With Breast Cancer Risk
Mary Beth Terry, PhD
Marilie D. Gammon, PhD
Fang Fang Zhang, MD, MPH
Heba Tawfik, MD, MPH
Susan L. Teitelbaum, PhD
Julie A. Britton, PhD
Kotha Subbaramaiah, PhD
Andrew J. Dannenberg, MD
Alfred I. Neugut, MD, PhD

WHILE CANCER EPIDEMIOL-
ogy and prevention have
traditionally focused on
the identification and

modification of lifestyle factors that may
increase or decrease the risk of vari-
ous cancers, much recent attention has
been centered on chemoprevention, the
use of chemical agents to prevent or in-
hibit the carcinogenic process. Signifi-
cant success has been achieved in this
area with the use of hormonal therapy,
with agents such as tamoxifen, to pre-
vent breast cancer in women at high risk
and the use of aspirin and other non-
steroidal anti-inflammatory drugs
(NSAIDs) to prevent colorectal neo-
plasia.1-5

Over the past decade, numerous stud-
ies have suggested that inhibition of
prostaglandin synthesis is a rational ap-
proach to cancer prevention. Cyclooxy-
genase (COX) catalyzes the synthesis of
prostaglandins. NSAIDs inhibit COX
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Context Use of aspirin and other nonsteroidal anti-inflammatory drugs (NSAIDs) has
been associated with a decrease in the risk of several cancers, including breast cancer.
NSAIDs inhibit cyclooxygenase activity and thereby reduce prostaglandin synthesis;
prostaglandins stimulate aromatase gene expression and thereby stimulate estrogen
biosynthesis. Given the importance of estrogen in the pathogenesis of breast cancer,
the ability of aspirin and other NSAIDs to protect against breast cancer could vary ac-
cording to hormone receptor status.

Objectives To determine the association between the frequency and duration of
use of aspirin and other NSAIDs and breast cancer risk and to investigate whether any
observed association is more pronounced for women with hormone receptor–positive
breast cancers.

Design, Setting, and Patients Population-based case-control study of women with
breast cancer, including in-person interviews conducted on Long Island, NY, during
1996-1997 (1442 cases and 1420 controls).

Main Outcome Measure Incident invasive and in situ breast cancer by aspirin and
NSAID use and hormone receptor status.

Results Ever use of aspirin or other NSAIDs at least once per week for 6 months or
longer was reported in 301 cases (20.9%) and 345 controls (24.3%) (odds ratio [OR],
0.80; 95% confidence interval [CI], 0.66-0.97 for ever vs nonusers). The inverse as-
sociation was most pronounced among frequent users (�7 tablets per week) (OR, 0.72;
95% CI, 0.58-0.90). The results for ibuprofen, which was used by fewer women on a
regular basis, were generally weaker (OR, 0.78; 95% CI, 0.55-1.10 for �3 times per
week vs OR, 0.92; 95% CI, 0.70-1.22 for �3 times per week). Use of acetamino-
phen, an analgesic that does not inhibit prostaglandin synthesis, was not associated
with a reduction in the incidence of breast cancer. The reduction in risk with aspirin
use was seen among those with hormone receptor–positive tumors (OR, 0.74; 95%
CI, 0.60-0.93) but not for women with hormone receptor–negative tumors (OR, 0.97;
95% CI, 0.67-1.40).

Conclusion These data add to the growing evidence that supports the regular use
of aspirin and other NSAIDs (which may operate through inhibition of estrogen bio-
synthesis) as effective chemopreventive agents for breast cancer.
JAMA. 2004;291:2433-2440 www.jama.com
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and thereby prostaglandin production,
and they have been shown to protect
against cancer in experimental ani-
mals.6,7 Organ site-specific effects, such
as modulation of estrogen biosynthesis
in breast tissue, might also be rel-
evant.8 The final step in estrogen bio-
synthesis is catalyzed by aromatase cy-
tochrome P450 (aromatase gene), the
product of cytochrome P19 (CYP19).
Prostaglandin E2 increases aromatase
gene expression and thereby estrogen
production in cultured cells.9 Consis-
tent with this, a positive correlation has
been observed between the level of COX
and expression of CYP19 in human
breast cancer.10 Progesterone synthesis
can also be stimulated by PGE2.11 Thus,
the use of NSAIDs to inhibit prostaglan-
din-driven production of estrogen or
progesterone may be a means to pre-
vent breast cancer. If so, we would pre-
dict that the protective effects of NSAIDs
would be greater for hormone receptor–
positive than for hormone receptor–
negative breast cancer.

While most of the epidemiologic
studies that have examined the asso-
ciation between aspirin/NSAID use and
breast cancer support at least a 20% to
40% reduction in risk,12-21 prior stud-
ies have not explored whether the pro-
tective effect of NSAIDs varies as a func-
tion of estrogen receptor (ER) or
progesterone receptor (PR) status. We
examined these issues using data from
a large population-based case-control
study.

METHODS
Study Population

A population-based case-control study
of breast cancer, the Long Island Breast
Cancer Study Project was conducted on
Long Island, NY, in Nassau and Suf-
folk counties. Details of the overall
study design were published previ-
ously and are summarized briefly here.22

Cases were English-speaking women
with newly diagnosed in situ or inva-
sive breast cancer diagnosed between
August 1, 1996, and July 31, 1997.
There were no age or race restrictions
and women ranged in age from 20 to
98 years. The study population was pre-

dominantly white (93.8% of cases and
91.8% of controls identified them-
selves as white, 4.6% of cases and 5.5%
as black, and 1.7% of cases and 2.7%
of controls as other race).22 In a sepa-
rate question on Hispanic ethnicity,
3.8% of cases and 4.0% of controls iden-
tified themselves as Hispanic, regard-
less of race.22 In-person interviews were
completed for 1508 cases (82.1% of eli-
gible cases). Controls were randomly
selected through random-digit-
dialing methods (for women aged �65
years) and Health Care Financing Ad-
ministration (HCFA) lists (for women
aged �65 years), and frequency-
matched to cases in 5-year age groups.
In-person interviews were completed
for 1556 controls (62.8% of eligible
controls). Reasons for nonparticipa-
tion included subject refusal, 12.4% of
cases and 21.6% of controls; too ill, cog-
nitively impaired, or deceased, 4.1% of
cases and 7.8% of controls; unlocat-
able, moved out of area, or other, 1.4%
of cases and 7.9% of controls.22 Of those
who participated, 92.2% of the cases
and 80% of the controls reported hav-
ing a mammogram within the past 5
years. A summary of the traditional
breast cancer risk factors for this study
were published previously and are sum-
marized briefly here.22 Breast cancer risk
factors found to be related to risk in this
study population include lower par-
ity, late age at first birth, little or no
breastfeeding, and family history of
breast cancer. The institutional re-
view boards of all the participating in-
stitutions approved the study proto-
col, and the individual women all signed
informed consent forms.

Exposure Assessment
Women were asked to report their in-
take of aspirin, ibuprofen, and acetami-
nophen; 1442 cases (96%) and 1420
controls (91%) completed this section
of the interviewer-administered, struc-
tured questionnaire. Ever use was de-
fined as taking aspirin, ibuprofen,
and/or acetaminophen at least once a
week for 6 months or longer. The ques-
tionnaire also included separate ques-
tions on duration and frequency of use.

Information on the calendar years or age
at medication use was also collected.
We did not specifically ask about dose.
Because the interviews took place af-
ter the breast cancer was diagnosed, we
truncated all exposure information to
12 months prior to the reference age
(based on age at diagnosis for the cases
and corresponding age for controls).

In addition to separate measures of
duration (measured in years) and fre-
quency (measured in tablets per week),
we derived composite measures based
on duration and frequency to examine
the combined effect. We also created a
measure of regularity defined as women
who used aspirin at least 4 times per
week for at least 3 months and initi-
ated use at least 1 year prior to the ref-
erence age. This definition was used for
comparison with published studies us-
ing this definition of regularity. Fi-
nally, we assessed the effects of cessa-
tion by considering the following
categories: current users, former users
who stopped using less than 5 years ago,
and former users who stopped using 5
or more years ago.

Acetaminophen use was specifically
asked for comparison with the NSAIDs.
We did not expect there to be any bio-
logical basis for an association with acet-
aminophen use but since other life-
style factors and also response patterns
may be similar between NSAIDs and
acetaminophen use, it would provide
a worthwhile comparison to see if the
association was specific to aspirin and
other NSAIDs.

Other Data Collection
We used other data from the main
questionnaire including detailed
information on medical history,
reproductive history, exogenous hor-
mone use, menopausal status, body
mass index (BMI), cigarette smoking,
alcohol intake, family history of breast
cancer, and demographic information
(the questionnaire is available at http:
//epi.grants.cancer.gov/LIBCSP/projects
/Questionnaire.html). Information on
hormone receptor status (ER and PR)
and stage of disease (in situ vs inva-
sive) was obtained from the pathology
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