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Dear Colleague:

Breast cancer is one of the most common cancers in US women. Overall, US breast cancer 
incidence has remained steady over the past decade while mortality has declined. The current
5-year survival rate is greater than 85%. Despite these encouraging trends, many women 
substantially overestimate their breast cancer risk. In this issue of The Contraception Report, we
review data surrounding breast cancer incidence and mortality. We also describe risk 
factors and examine the effectiveness of various screening methods. 

In two related articles, we review facts and misperceptions regarding breast cancer and 
hormones. The first article summarizes current evidence regarding breast cancer risk and two
hormonal methods — oral contraceptives and depot medroxyprogesterone acetate (DMPA). 
A Media Scan article examines recent data on breast cancer and hormone replacement 
therapy and presents a brief overview of evidence to date. In the Patient Update, we provide
facts about breast cancer and hormones.

We hope you find this information useful in your practice.

Sincerely yours,

David A. Grimes, MD
Executive Editor

The
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SUMMARY
Although breast cancer is among

the most common cancers in US
women, mortality from the disease
has continually declined over the past
decade. Incidence increases with age,
with 80% of all cases occurring in
women over age 50 years. Overall, 
US breast cancer incidence has re-
mained steady in recent years. The 
5-year survival rate now exceeds 85%.
Compared with other causes of death
in women, breast cancer accounts for
<5% of all deaths. Still, many women
substantially overestimate their breast
cancer risk.

Introduction
Breast cancer is the most common

noncutaneous cancer in US women.
About 183,000 new cases of invasive
breast cancer will be diagnosed in
2000.1 An additional 40,000 cases of
breast cancer in situ are diagnosed 
annually in the United States. Ap-
proximately 43,000 women die from
breast cancer each year.2

The incidence of breast cancer 
increases with age. Breast cancer inci-
dence among women aged 40 to 44
years is 116 cases per 100,000. It in-
creases to 264 for women aged 50 to
54 years, 354 for women aged 60 to
64 years, and 462 for women aged 70
to 74 years.3,4

More than 80% of breast cancer
cases occur in women over age 50
years (Figure 1).5 The risk of being 
diagnosed within the next 10 years 
is lower for a 50-year-old woman 
(1 in 40) than for a woman aged 
70 years (1 in 25). These projections
differ substantially from the frequent-
ly quoted lifetime risk of breast cancer
diagnosis (1 in 8), which represents
the cumulative lifetime risk for a new-
born who lives to be 90 years of age.6

Trends in Incidence and Mortality
Since 1940, breast cancer incidence

has shown three distinct phases. Be-
tween 1940 and 1982, incidence
increased steadily by about 1% per
year.2 From 1982 to 1988, however,
breast cancer incidence advanced 
by about 4% annually. Since 1988,
overall breast cancer incidence has re-
mained approximately level, although
certain subgroups—particularly black
women—have continued to experi-
ence an increase in incidence.4

The steady increase in breast cancer
incidence prior to 1982 is attributed to
a gradual increase in risk factors, such
as women opting to delay childbear-
ing and have fewer children. Increased
and improved detection efforts con-
tributed to the more rapid rise in
incidence during the 1980s. The more
recent stabilization of rates likely re-
sulted from the earlier detection and
diagnosis during the 1980s.2

Five-year survival rates for breast
cancer are among the highest of all
leading cancers (Figure 2).4 On aver-
age, more than 85% of women
diagnosed with breast cancer today
will be alive 5 years from now.

Over the past decade, breast cancer
mortality has declined substantially.
Death rates began to decline in 1989
and decreased by nearly 2% per year
during the 1990s. Five-year survival
rates have been rising over the past 

Breast Cancer: An Overview
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Figure 1

Breast Cancer Cases* in US Women, by Age, 1994
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*Data gathered from a representative sample by the National Cancer Institute’s Surveillance, 
Epidemiology, and End Results (SEER) Program.

Source: National Cancer Institute, 1999 (see reference 5).

Figure 2

Five-Year Survival Rates for US
Women Diagnosed with 

Leading Cancers, 1989 to 1996
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20 years (Figure 3). From 1979 to
1996, 5-year survival rates for breast
cancer increased by about 14%.4

The rise in breast cancer survival is
attributed to increased diagnosis of
earlier stage disease and advances in
treatment. Unfortunately, breast can-
cer mortality among black women

has changed little over the past 20
years. Although black women are 10%
less likely than white women to be di-
agnosed with breast cancer, they are
35% more likely to die from it (Figure
4).4 Half of this difference is attrib-
uted to later stage at cancer detection,
more aggressive tumors, and lower
tumor responsiveness to treatment
among black women. Additional fac-
tors may include socioeconomic
variables (eg, lower income, lack of
health insurance) and concomitant
illnesses.2

Misperception of Risk
Many women grossly exaggerate

their breast cancer risk, as evidenced
by a 1995 survey from the National

Cancer Institute (NCI). A representa-
tive sample of 200 women aged 40 to
50 years was polled about the per-
ceived risk of developing or dying
from breast cancer within 10 years.7
The women’s answers were compared
with individual probabilities derived
from an age-specific risk model. The
NCI study participants overestimated
their risk of developing breast cancer
nearly ninefold (Figure 5). Moreover,
women perceived a 10% risk of dying
from breast cancer in the next 10
years —25 times greater than the actu-
al calculated risk. 

This misperception of risk may
lead women to overlook more sub-
stantial medical conditions that carry
a greater risk of death. For example,
nearly one in four US women will die
from heart disease—almost six times
the number who will die from breast
cancer.8 Heart disease and stroke
combined will claim the lives of half
of all US women.9
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Figure 3

Breast Cancer 5-Year Survival Rates, by Year of Diagnosis
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Figure 4

Breast Cancer Incidence and Mortality,
White Females vs Black Females
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Risk Factors
Important risk factors for breast

cancer include female gender, resi-
dence in North America or Northern
Europe, and older age. The risk for a
woman with a family history of
breast cancer in a first-degree relative
is increased between twofold and
threefold. For women under age 50
years, family history-related risk is
highest when the relative had pre-
menopausally diagnosed breast
cancer. Women with previous breast
cancer or carcinoma in situ and
women with atypical hyperplasia on
breast biopsy are also at significantly
increased risk.10

Genetic mutations have been
identified as the cause of inherited
breast cancer risk in many cancer-
prone families. These mutations are
rare, however. Approximately 5% to
10% of all women with breast cancer
may have a germ-line mutation of
the genes BRCA1 and BRCA2.11 The
estimated lifetime risk of developing
breast cancer for women with BRCA1
and BRCA2 mutations is 40% to
85%. Mutations in either gene also
confer an increased risk of ovarian
cancer.12,13 Genetic testing is avail-
able to detect mutations in members
of high-risk families.

Other factors associated with in-
creased breast cancer risk include a
history of proliferative breast lesions
without atypia on breast biopsy, late
age at first pregnancy, nulliparity,
high socioeconomic status, and a 
history of exposure to high-dose radi-
ation. Associations between breast
cancer and long-term hormone re-
placement therapy and obesity have
been suggested, but causal relation-
ships have not been established.10

How Effective Is Screening? 
Currently, screening methodolo-

gies for early detection of breast
cancer include clinical breast exami-
nation (CBE), x-ray mammography,
and breast self-examination (BSE).
Newer technologies, such as breast 

ultrasonography and magnetic reso-
nance imaging, have not been
evaluated for population screening.
Estimates of the sensitivity and speci-
ficity of screening tests depend upon
a number of factors, including the
size of the lesion, the characteristics
of the breast being examined, the age

of the patient, the extent of follow-
up to identify false negatives, the
skill and experience of the examiner
or radiographic interpreter, and the
quality of the mammogram.10

Mammography uses ionizing ra-
diation to image breast tissue. The
examination is performed by com-
pressing the breast firmly between 
a plastic plate and an x-ray cassette
containing special x-ray film. For
routine screening, examination films
are taken in mediolateral oblique and
craniocaudal projections. Both views
should include breast tissue from the
nipple to the pectoral muscle. Studies
have shown that two-view examina-
tions decrease the recall rate for
suspicious findings found at screen-
ing mammography, as compared to
single-view examinations.14

A review of current clinical trials
data has summarized screening test
performance for mammography
using uniform definitions.15 Sensi-
tivity of mammography did not
dramatically differ across multiple
trials. Estimates of sensitivity using
mammography alone averaged about
75%, while estimates for mammogra-
phy combined with CBE ranged from
75% to 88%. Sensitivity estimates for
mammography alone and for com-
bined screening with CBE have
generally been 10% to 15% lower for
women aged 40 to 49 years com-
pared with women greater than age
50 years.10

The benefit of mammography
continues to be debated. A recent
meta-analysis of eight mammogra-
phy studies reported that only the six

poorly designed trials showed a bene-
fit with mammogram screening; the
two adequately randomized trials
found no effect on breast cancer
mortality.16 The authors concluded
that no reliable evidence exists show-
ing that mammogram screening
decreases breast cancer mortality.
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Figure 5

Perceived vs Calculated Risk of Developing or Dying from 
Breast Cancer, Women Aged 40 to 50 Years
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This report touched off a firestorm of
controversy because it challenged
conventional wisdom.10

Data regarding the accuracy of BSE
are limited. One report calculated an
upper limit of sensitivity ranging
from 12% to 25% by assuming all in-
terval cases in the clinical trials were
detected by BSE.15 Using a similar ap-
proach, the overall sensitivity of BSE
alone was estimated to be 26% in
women also screened by mammogra-
phy and CBE in the Breast Cancer
Detection Demonstration Project. 
Estimated BSE sensitivity decreased
with age, from 41% for women aged
35 to 39 years to 21% for women aged
60 to 74 years.17

Screening Recommendations
The US Preventive Services Task

Force recommends routine screening
for breast cancer every 1 to 2 years for
women aged 50 to 69 years. Routine
screening may be done with mam-
mography alone or mammography
and annual clinical breast examina-
tion. Despite these recommendations,
fewer than two-thirds of women aged
50 to 64 years have received a mam-
mogram within the past 2 years
(Figure 6).18

The benefits of routine screening
for other age groups are uncertain.
According to the Task Force, insuffi-
cient evidence exists to recommend
for or against routine mammography
or CBE for women aged 40 to 49 years
or aged 70 years and older, although
recommendations for high-risk
women aged 40 to 49 and healthy
women aged 70 and older may be
made on other grounds. Likewise, evi-
dence is insufficient to recommend
for or against the use of screening
CBE alone or the teaching of breast
self-examination.10 The Task Force
will likely reexamine its recommenda-
tions in light of new findings.16

Other organizations offer less-
conservative screening recommenda-
tions. The American Cancer Society,
American College of Radiology, Amer-
ican Medical Association, American
College of Obstetricians and Gynecol-
ogists, and others recommend

screening with mammography 
every 1 to 2 years and annual CBE
beginning at age 40 years. These 
organizations recommend annual
mammography and CBE beginning
at age 50 years.10

Breast Cancer Stages
Therapeutic decisions are formu-

lated, in part, according to staging
categories. The American Joint Com-

mittee on Cancer (AJCC) staging sys-
tem provides a strategy for grouping
patients with respect to prognosis.19

Stages of breast cancer indicate the
size of a tumor and how far the can-
cer has spread within the breast, to
nearby tissues, and to other organs:

• Stage 0 (carcinoma in situ): Cancer
is confined to the lobules (lobular
carcinoma in situ; LCIS) or ducts
(ductal carcinoma in situ; DCIS)
and has not invaded nearby breast
tissue. Carcinoma in situ comprises
about 16% to 19% of breast cancers
(Figure 7).4

• Stage I: Tumor <2 cm in diameter;
axillary lymph nodes test negative
for cancer. The likelihood of hav-
ing breast cancer detected during
this early stage is substantially
greater for white women than for
black women.

• Stage IIA: Tumor <2 cm with posi-
tive lymph nodes, or tumor 2 to 
5 cm with negative lymph nodes.

• Stage IIB: Tumor 2 to 5 cm with
positive lymph nodes, or tumor 
>5 cm with negative lymph nodes.

• Stage IIIA: Tumor >5 cm with 
positive lymph nodes, or tumor of
any size with lymph nodes that ad-
here to one another or surrounding
tissue.
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Figure 6

Proportion of US Women 
Who Received Mammograms
within Past 2 Years, by Age
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Figure 7

Breast Cancer Stage Distribution, 1997
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• Stage IIIB: Tumor of any size has
spread to the skin, chest wall, or
internal mammary lymph nodes.

• Stage IV: Tumor, regardless of size,
has metastasized to distant sites,
such as bones, lungs, liver, brain,
or lymph nodes not near the
breast.

Over the past 20 years, breast can-
cer incidence by stage has changed
dramatically.4 Both increases in the
frequency of testing and improve-
ments in technologies for detection
of breast cancer have resulted in a
sharp rise in detection of early-stage
disease (Figure 8). Incidence of stage I
breast cancer has more than doubled
since 1983, while carcinoma in situ
incidence has increased more than
fourfold. In most cases, incidence for
later-stage breast cancer has declined
since the early 1980s.

Treatment and Preventive Therapy
Breast cancer treatment strategies

vary according to disease stage. In
general, four types of treatment are
used, often in combination: surgery
(lumpectomy or mastectomy), radia-
tion therapy, chemotherapy, and

hormone therapy. In addition, clini-
cal trials are evaluating new treatment
approaches using biological therapy,
bone marrow transplantation, and 
peripheral blood stem cell transplan-
tation. A complete discussion of
breast cancer treatment options is 

beyond the scope of this article. How-
ever, the topic is covered in depth
within the National Cancer Institute’s
Physician Data Query (PDQ) system
of peer-reviewed summaries, which
can be accessed at the following Web
site: http://www.cancernet.nci.nih.
gov/pdq.html.

Several drugs may help reduce
breast cancer risk. Tamoxifen citrate,
used as a breast cancer treatment for
more than 20 years, was approved by
the Food and Drug Administration in
October 1998 for breast cancer risk re-
duction in high-risk women.

Tamoxifen interferes with the activi-
ty of estrogen by slowing or stopping
the growth of existing cancer cells.

A randomized controlled trial of
13,000 high-risk women reported
that tamoxifen may reduce the short-
term risk of invasive breast cancer by
49%.20 The Gail Model, a multivari-
ate logistic regression model using
combinations of risk factors, was
used to estimate the probability of
breast cancer occurrence over time.
Women who took tamoxifen also
had 50% fewer diagnoses of noninva-
sive breast tumors, such as ductal or
lobular carcinoma in situ. As adju-
vant therapy, tamoxifen may help
prevent breast cancer recurrence and
stop development of new cancers in
the other breast.

The osteoporosis drug raloxifene
also may reduce breast cancer risk.
Limited data indicate raloxifene, a 
selective estrogen receptor modulator
(SERM), may decrease the incidence
of breast cancer by about half with-
out raising the risk of uterine cancer
—a side effect of tamoxifen.21

Additional research on tamoxifen
and raloxifene is under way. In May
1999, NCI’s National Surgical Adju-
vant Breast and Bowel Project
launched a study to examine the 
effects of the two drugs in breast 
cancer reduction.22 The new trial,
known as STAR (Study of Tamoxifen
and Raloxifene), will involve about
22,000 postmenopausal women 
aged 35 years and older who are at
increased risk for developing breast
cancer (Gail Model score of at least
1.7). The study is designed to deter-
mine whether raloxifene is effective
in reducing breast cancer risk and
whether the drug has benefits over
tamoxifen. Results should be avail-
able in about 4 to 5 years.
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Tamoxifen citrate and 
raloxifene may reduce breast

cancer risk by 50%. Large-scale
studies are under way.
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Figure 8

Breast Cancer Incidence Rates, by Stage, 1983 to 1997
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SUMMARY 
Misconceptions about breast can-

cer and hormonal contraception
abound. Clinicians should reassure
patients with the latest evidence
regarding oral and injectable contra-
ception and breast cancer. Large 
epidemiologic analyses indicate that
neither method increases a woman’s
lifetime risk of breast cancer.

Oral Contraceptives
Over the past 3 decades, numerous

studies and reviews have attempted
to quantify the relationship between
oral contraceptives and breast cancer.
Overall, the data have been reassur-
ing, indicating no increased risk of
breast cancer over a lifetime, whether
the data were collected from cohort
or case-control investigations.1-8

The largest-ever epidemiologic
analysis provides strong evidence
that OCs do not cause breast cancer.

The Collaborative Group on Hormon-
al Factors in Breast Cancer gathered
data on more than 53,000 women
with breast cancer and more than
100,000 controls from 54 studies 
conducted in 26 countries. The re-
searchers compiled their information
from 90% of the known studies re-
garding the relationship between OCs
and breast cancer. The findings were
first published in The Lancet.9 Detailed
analyses then appeared in a supple-
ment to the journal Contraception.10

Two main findings emerged from
the Collaborative Group’s analysis.
First, current users and those who
have taken OCs within the past 10
years have a small increased risk of
having breast cancer diagnosed (rela-
tive risk [RR] for current use=1.24;
99% confidence interval [CI], 1.20-
1.28) (Figure 1). Second, women have
no significant excess risk of having
breast cancer diagnosed 10 or more
years after stopping use (RR at 10
years=1.0; 99% CI, 0.97-1.07).10

After controlling for recency of use,
the relative risk was essentially un-
changed, despite numerous analyses
for factors hypothesized to affect
breast cancer risk. Factors that did not
appreciably alter the relative risk of
breast cancer include duration of use,
reproductive history, age at first use,
family history of breast cancer, type of
formulation, ethnic origin, high vs
low dose, height, parity, weight, age,
menopausal status, age at menarche,
and alcohol use.10

The lack of an association among
duration of use, dose, and breast can-
cer risk supports the hypothesis that
OCs do not affect the disease. If an 
intervention affects breast cancer, an
effect should be seen over time, given
that a breast cancer takes 10 years to
become clinically detectable. If OC
use induced new breast cancers, the
risk would not decrease over time
since discontinuation of use. The like-
lihood of breast cancer diagnosis in
OC users may be enhanced by closer

surveillance of these women vs
nonusers. Or, women taking OCs
may access health care services more
frequently.

Women with a family history of
breast cancer often fear using hor-
mones. The findings indicate,
however, that women with a family
history of breast cancer (mother or
sister) do not increase their risk of
the disease (over their baseline in-
creased risk) by using OCs. Evidence
also suggests that OCs do not in-
crease the risk of developing breast
cancer in women with benign breast
disease.7,8

Importantly, the Collaborative
Group also found that breast cancer
tumors in OC users were more likely
to be localized to the breast (Figure
2). Tumors were less likely to have
spread beyond the breast among cur-
rent OC users compared to never
users (RR=0.85; 99% CI, 0.78-0.92).9
Diagnosing more localized tumors
tends to support the hypothesis that

Contraceptive Methods and Breast Cancer Risk: An Update

Figure 1

Relative Risk of Breast Cancer
Being Diagnosed in OC Users

Re
la

tiv
e 

Ri
sk

 
( 9

9%
 c

on
fid

en
ce

 in
te

rv
al

)

10.0

1.0

0.1
Current Users 

and Those Taking
OCs within 

Past 10 Years

Diagnosis of 
Breast Cancer 

≥10 Years after 
Stopping OCs
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Figure 2

Relative Risk of Cancer That 
Had Spread Beyond the Breast,

OC Users vs Never Users
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OC users are screened more frequent-
ly and their tumors caught earlier
than nonusers. 

Injectable Contraception
Much research over the past 3

decades has been devoted to the issue
of breast cancer risk and depot me-
droxyprogesterone acetate (DMPA).
Early toxicological research using 
the beagle dog first raised the breast
cancer issue with injectable contra-

ception. Although these data were
originally cited as a reason for the
1978 Food and Drug Administration
(FDA) denial of approval for DMPA,
the agency concurred with the World
Health Organization (WHO) in even-
tually acknowledging the research as
irrelevant, citing fundamentally dif-
ferent mechanisms for breast cancer
development operating in dogs and
humans.11 The FDA noted that the ex-
treme dose in the 1972 beagle study
—25 times the human contraceptive
dose—was in part responsible for the
outcome. Also, this species of animal
develops breast tumors readily.

WHO conducted one of the largest
epidemiologic studies of DMPA and
breast cancer.12 The multinational
case-control study included more
than 12,000 women and spanned
more than a decade. Overall relative
risk of breast cancer in ever users of
DMPA was not increased (RR=1.2;
95% CI, 1.0-1.5). 

Risk estimates were elevated in
short-term users as well as in women
under age 35 years. Breast cancer risk
was highest in women who used
DMPA for 3 months or less. Risk esti-
mates decreased with additional
months of use. Ironically, this statisti-
cal finding would suggest that women
have an increased risk of breast cancer
after the first injection of DMPA,
which disappears when they receive
the second injection. WHO investiga-

tors theorized that the increase in rel-
ative risk in women under age 35
years was probably caused by the in-
creased likelihood of finding recent
users in this younger age group.12

A similar case-control study was
performed in New Zealand.13 In
1995, researchers combined results
from the two studies, which suggest
no overall increased risk of breast
cancer among women who have ever
used DMPA (RR=1.1; 95% CI, 0.97-

1.4) (Figure 3).14 In addition, no
increase in risk occurred with in-
creasing duration of DMPA use. 

Relative risk estimates were higher
in certain subgroups. For example,
women who had started using DMPA
within the previous 5 years were esti-
mated to have an RR of 2.0 (95% CI,
1.5-2.8), while current users of DMPA
younger than 35 years of age had an
RR of 2.1 (95% CI, 1.1-3.8). The

study authors concluded that this in-
creased risk in current or recent users
could be due to enhanced detection
of breast tumors in women using
DMPA or to accelerated growth of
preexisting tumors. Women who had
used DMPA more than 5 years prior
had no increase in risk, regardless of
duration of use.14 This finding argues
against a causal effect. 

Conclusion
Evidence suggests that OCs do not

affect a woman’s risk of breast can-
cer. OC users and those who have
stopped within the past 10 years are
at a slightly increased risk of being
diagnosed with breast cancer. How-
ever, these women are more likely
than OC nonusers to be diagnosed
with localized tumors.

Ten or more years after stopping
the method, an OC user’s relative
risk of breast cancer is identical to
that of a woman who has never used
OCs. This argues against a causal as-
sociation. Oral contraceptives can be
used by women with a family history
of breast cancer or current benign
breast disease.
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Figure 3

Relative Risk of Breast Cancer with DMPA Use: Pooled Results 
from World Health Organization and New Zealand Studies

Re
la

tiv
e 

Ri
sk

(9
5%

 c
on

fid
en

ce
 in

te
rv

al
)

10.0

1.0

0.1
Ever Use More than

5 Years of Use
Ever Use

in Women
<35 Years Old

Used DMPA
for >2 Years
5 Years Ago

Women of
All Ages Who
Initiated Use

in Past 5 Years

Current Users
<35 Years Old

Source: Skegg DCG, et al, 1995 (see reference 14).

The lack of an association among duration of use, dose, and breast
cancer risk supports the hypothesis that OCs do not affect the disease.



Regarding DMPA, pooled data
from large case-control studies sug-
gest no elevation in breast cancer risk
in ever users. Risk estimates are high-
er in certain subgroups, including
short-term users and current users
under 35 years of age. These effects
are likely related to enhanced detec-
tion or accelerated growth of existing
tumors. Even more likely is that these
findings are the result of the inherent
weakness of statistical comparisons
when multiple subgroups with small
numbers are evaluated. No increase in
breast cancer risk occurs with increas-
ing duration of DMPA use.
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Does menopausal combined estro-
gen/progestin replacement therapy
increase the risk of breast cancer
beyond that associated with estrogen
alone? A recent study published in 
the Journal of the American Med-
ical Association ( JAMA) reported a
higher risk with combined hormone
replacement therapy (HRT) than with 
estrogen replacement therapy (ERT)1

—a finding that received extensive
media coverage. 

Background
Despite decades of study, the 

relationship between hormone re-
placement therapy and breast cancer
risk remains unclear. A 1997 analysis
that reevaluated original data from
more than 50 epidemiologic studies
on the topic concluded that HRT use
increased the risk of having breast
cancer diagnosed and that this effect
increased with duration of use.2 The
investigators estimated that between
the ages of 50 and 70 years, HRT use
for 5, 10, or 15 years increased the cu-
mulative number of breast cancers
diagnosed per 1,000 women by two,
six, and 12, respectively (Figure 1).
The effect was reduced following HRT
discontinuation, disappearing almost
entirely after about 5 years.

Moreover, breast cancer diagnosed
in HRT users is more likely to have a
favorable histology (corresponding
with a more favorable prognosis for
recovery/survival) compared with
breast cancer in never users. An 11-
year prospective cohort study of
1,520 incident breast cancer cases re-
ported a duration-related association
between HRT use and risk of invasive
carcinoma of favorable histology.3
Women who had used HRT for 5
years or less were 80% more likely to
be diagnosed with breast cancer with
favorable prognosis (Figure 2). Those
women using HRT for greater than 
5 years were 150% more likely to be
diagnosed with breast cancer with 
favorable prognosis. 

MEDIA SCAN
Hormone Replacement Therapy and Breast Cancer Risk

ABSTRACT

Study Title: Menopausal Estrogen and Estrogen-Progestin Replacement Therapy and Breast Cancer Risk.

Authors: Catherine Schairer, PhD; Jay Lubin, PhD; Rebecca Troisi, ScD; Susan Sturgeon, DrPH; Louise Brinton,
PhD; Robert Hoover, MD. 

Objective: To determine whether increases in risk associated with the estrogen/progestin regimen are greater
than those associated with estrogen alone.

Design: Cohort study of follow-up data for 1980-1995 from the Breast Cancer Detection Demonstration 
Project, a nationwide breast cancer screening program. The study took place in 29 screening centers
throughout the United States and included more than 46,000 postmenopausal women (mean age at
start of follow-up, 58 years).

Results: During follow-up, 2,082 cases of breast cancer were identified. Increases in risk with estrogen only
(RR=1.2; 95% CI, 1.0-1.4) and estrogen/progestin only (RR=1.4; 95% CI, 1.1-1.8) were restricted to
use within the previous 4 years; the relative risk (RR) increased by 0.01 (95% CI, 0.002-0.03) with
each year of estrogen-only use and by 0.08 (95% CI, 0.02-0.16) with each year of estrogen/pro-
gestin-only use among recent users, after adjustment for mammographic screening, age at
menopause, body mass index, education, and age. Among women with a body mass index of 24.4
kg/m2 or less, increases in RR with each year of estrogen-only use and estrogen/progestin-only use
among recent users were 0.03 (95% CI, 0.01-0.06) and 0.12 (95% CI, 0.02-0.25), respectively. Risk in
heavier women did not increase with use of estrogen only or estrogen/progestin only.

Conclusion: The data suggest that the estrogen/progestin regimen increases breast cancer risk beyond that 
associated with estrogen alone in some women. (JAMA 2000;283:485-491.)



Dr. Goldzieher comments:
To date, there have been about 60
studies of a possible relationship of
breast cancer and estrogen replace-
ment therapy and/or estrogen/
progestin replacement therapy. The
data from 51 of these investigations,
encompassing 52,705 cancer cases
and 108,411 controls, were recalcu-
lated by the Oxford Collaborative
Group on Hormonal Factors in 
Breast Cancer and published in
1997.2 The results were expressed 
as point-estimates of relative risk +
ninety-nine percent confidence limits.
While the consensus interpretation
may be debated, the tabular data are
unequivocal:

• All of the relative risks of the
prospective studies have 99% con-
fidence limits that include 1;

• All of the case-control studies with
population controls have relative
risks whose 99% confidence limits
include 1; and,
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The JAMA Study
The recent JAMA study found that

combined HRT therapy is associated
with greater increases in breast can-
cer risk than estrogen alone. The
authors reported a 20% increased 
relative risk with ERT and a 40% in-
creased relative risk with HRT among
current and recent users versus never
users (Figure 3).1 However, the 95%

confidence intervals (CIs) overlap, 
indicating no important difference
between the two regimens.

In the following commentary,
Joseph W. Goldzieher, MD, associate
editor of The Contraception Report, ex-
amines the recent JAMA study and
summarizes current evidence on HRT
and breast cancer.

Figure 3

Relative Risk of Breast Cancer
among Current and Recent 

(≤4 years) Users of ERT and HRT
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Source: Schairer C, et al, 2000 
(see reference 1).

Figure 1

Estimated Cumulative Incidence of Diagnosed Breast Cancer 
between Ages 50 and 70 Years, by Duration of HRT Use
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Figure 2

Relative Risk of Breast Cancer and Hormone Replacement 
Therapy Use, by Histologic Classification
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Fueled by a provocative editorial
accompanying the JAMA article, the
various media had a field day with
this scare news. (Indira Ghandi once
said, “Bad news is news, good news is
no news.”) Some wrongly claimed
that the incidence, rather than the 
relative risk, of breast cancer was in-
creased 20% by HRT over ERT.

While several aspects of the data
warrant cautious interpretation, one
feature is stunningly clear: the 95%
confidence limits of the relative risks
of ERT (1.0-1.4) and HRT (1.1-1.8)
overlap completely, indicating no im-
portant difference. 

A month after the JAMA report,
Ross et al published in the Journal of
the National Cancer Institute a case-
control study that also claimed a
greater RR with HRT than with ERT.5
Importantly, ERT in their study
showed no increase in risk even with
use up to 15 years (RR=1.06; 95% CI,
0.97-1.15). Their risk estimate for se-
quential estrogen/progestin (RR=1.38;
95% CI, 1.13-1.68) was higher than
for continuous HRT (RR=1.09; 95%
CI, 0.88-1.35); but, again, the confi-
dence limits overlap completely. 

In keeping with the absence of an
increased risk from ERT (above) is the
study of all hormone use by Lando et
al, based on data from the National
Health and Nutrition Examination
Survey comprising 73,253 person-
years of follow-up.6 Their RR for all
hormone use was 0.8 (95% CI, 0.6-
1.1); even with 10 or more years of
use, the RR remained 0.8.

Finally, several studies indicate
that breast cancer occurring in
ERT/HRT users is associated with
more favorable histology and reduced
mortality.3,7 Clearly, the overall rela-
tive risk of breast cancer related to
ERT or HRT ranges from small to nil.  
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• The case-control studies with hos-
pital controls (a notorious source
of “hospitalization bias”) have very
wide confidence limits. Combining
all these studies, the lower 99%
confidence limit barely exceeds 1. 

The only situation found in which
an increased RR (1.58) had a lower
confidence limit well above 1 was for
more than 15 years of hormone use.
However, this conclusion is not sup-
ported by other studies, such as the
large, multicenter, population-based
case-control study of Newcomb et al.4

In January 2000, Schairer et al pub-
lished a retrospective case-control
study in JAMA comparing the RR of
breast cancer associated with estrogen
alone versus estrogen/progestin treat-
ment.1 Current and recent users
(within 4 years of diagnosis) of ERT
had an RR of 1.2 (95% CI, 1.0-1.4);
with HRT, the relative risk was 1.4
(95% CI, 1.1-1.8). The increased risk
for ERT was found only in lean
women (body mass index of 24.4 or
less) and achieved statistical signifi-
cance only after 6 years of use.
Similarly, an increase in RR with du-
ration of use of HRT was significant
only in lean women.

“Clearly, the overall relative risk of breast
cancer related to ERT or HRT ranges from
small to nil.”

—Joseph W. Goldzieher, MD
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1. On average, a 50-year-old woman’s risk of being diag-
nosed with breast cancer over the next 10 years is
a. 1 in 40
b. 1 in 25
c. 1 in 12
d. 1 in 8

2. Since 1988, overall US breast cancer incidence has
a. increased by 4% annually
b. increased by 2% annually
c. remained approximately level
d. decreased by 2% annually

3. The 5-year survival rate for breast cancer is
a. 25%
b. 45%
c. 65%
d. 85%

4. According to a survey by the National Cancer Institute,
women’s perceived risk of dying from breast cancer is
how much greater than their calculated risk
a. 5 times
b. 15 times
c. 25 times
d. 35 times

5. A US woman’s lifetime risk of dying from breast cancer
is one-sixth her lifetime risk of dying from
a. endometrial cancer
b. lung cancer
c. osteoporosis
d. heart disease

6. Over the past 20 years, breast cancer mortality in black
women has
a. increased
b. remained relatively unchanged
c. decreased
d. unknown — race data collected only recently

7. Each of the following is associated with increased breast
cancer risk EXCEPT
a. older age
b. family history of breast cancer
c. low socioeconomic status
d. nulliparity

8. According to a large analysis by the Collaborative
Group on Hormonal Factors in Breast Cancer, an oral
contraceptive user’s relative risk of having breast cancer
diagnosed 10 or more years after stopping use is
a. 0.8
b. 1.0
c. 1.2
d. 1.4

9. According to a large, multinational, case-control study
by the World Health Organization, overall relative risk
of breast cancer in depot medroxyprogesterone acetate
(DMPA) ever users was
a. increased by 50%
b. increased by 25%
c. neither increased nor decreased
d. decreased by 25%

10. Compared with never users, women using HRT for up
to 5 years are how much more likely to be diagnosed
with breast cancer with favorable histology
a. 20%
b. 40%
c. 60%
d. 80%

Please mark your answers on the CME Quiz Answer Form.
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