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Most breast cancers are oestrogen-dependent. In addition,
large randomised trials have demonstrated improved
survival for women with hormone-sensitive disease given
treatment that reduces the synthesis or activity of
endogenous oestrogen.1 This level of clinical evidence, and
the fact that early menarche and delayed menopause are
risk factors for breast cancer, support the hypothesis that
exposure to exogenous oestrogen will increase the risk and
mortality from oestrogen receptor-positive (ER+ve) breast
cancer. By contrast, recent publication of the placebo-
controlled, randomised Women’s Health Initiative (WHI)
study and the observational Million Women Study has
focused attention on the role of exogenous progestogens in
the development of postmenopausal breast cancer.
Inevitably the effect of contraceptive progestogens, used
alone or combined with oestrogen, has also come under
scrutiny.

HRT and breast cancer: evidence from the WHI and
the Million Women studies
In June 2002, interim analysis of the WHI study revealed
an excess of breast cancer events in women allocated to
continuous combined hormone replacement therapy (HRT)
[i.e. conjugated equine oestrogen (CEE) 0.625 mg plus
medroxyprogesterone acetate (MPA) 2.5 mg].2 As a result
the combined HRT arm of the WHI study was closed
prematurely. No similar increase in breast cancer was
found in the unopposed oestrogen arm of the WHI study,
which remains open.3 Subsequently, the WHI study
investigators have published details of the impact of
combined HRT on tumour incidence, phenotype and
mammography.4 With a mean follow-up of 5.6 years
(estimated mean duration of HRT use of 3.1 years) the odds
ratio for invasive breast cancer was 1.24 (95% CI
1.01–1.54), which is similar to estimates from prior
observational studies.5 In absolute terms, the event rate per
1000 women using combined HRT is four extra invasive
cancers with 5 years’ use; an excess risk of 1 in 250. The
estimated odds ratio for 2 years’ exposure is not
significantly elevated (0.72; 95% CI 0.47–1.10). There was
no evidence for interaction with other known breast cancer
risk factors.

The Million Women Study collected questionnaire-
based data on lifestyle, socio-economic background,
reproductive and medical history and HRT use from a total
of 1 084 110 women aged between 50 and 64 years who
accepted an invitation to attend the National Health Service
Breast Screening Programme (NHSBSP) between 1996
and 2001.5 One-third of the women were current users of
HRT at the time of questionnaire completion.6 With an
average follow-up of 2.6 years, 9364 breast cancers were
diagnosed. The mean time between questionnaire

completion/baseline mammography and cancer diagnosis
was 1.2 years. Only current HRT users (mean duration of
5.8 years) had an increased breast cancer risk [relative risk
(RR) 1.66; 95% CI 1.58–1.75] and there was evidence of a
‘duration of use’ effect. Risk was increased with all types
of HRT preparations including tibolone but the greatest risk
was conferred with combined HRT, irrespective of the
regimen prescribed. Route of administration had no
influence on risk estimates. The Million Women Study
Investigators concluded that HRT use was probably
responsible for an extra 20 000 breast cancer cases in the
UK over the last 10 years. Similar and equally speculative
estimates suggest that postmenopausal obesity has
probably accounted for 50 000 extra breast cancers and
alcohol intake in women aged between 45 and 64 years at
least 16 000 additional breast cancers over the same period.

The risk estimates reported with unopposed and
combined HRT in the Million Women Study are greater
than those reported by the WHI study investigators.
Although the Million Women Study is large, it is
observational and potentially open to confounding. If
differences exist between women attending the NHSBSP
and those who do not, and between attendees who agreed
or declined to participate in the study, this could bias the
reported results. It should therefore be interpreted in the
context of completed/ongoing placebo-controlled HRT
trials. There is also discrepancy with the WHI study, where
an increase in breast cancer risk did not begin to emerge
until 3 years after randomisation. This contrasts with the
Million Women Study where risk was reported to increase
after less than 1 year’s exposure. A likely explanation is
that the Million Women Study Collaborators
underestimated the total duration of HRT exposure, as all
the risk estimates were based on the baseline questionnaire
data. If women continued using HRT and only stopped at
cancer diagnosis this means that an average of 1.2 years
(i.e. the mean time to cancer diagnosis from initial
mammography) should be added to each of the duration
categories for current HRT users. This shifts the pattern of
risk with time to one that is more consistent with the WHI
study. The Million Women Study is the first to provide any
epidemiological data about tibolone and breast cancer risk,
although numbers are relatively small and the potential for
confounding exists. The increased risk reported conflicts
with the hypothesis that as tibolone does not increase
postmenopausal mammographic breast density, it is
unlikely to have a significant stimulatory effect on the
breast.7

Breast cancer incidence is a relevant outcome but breast
cancer mortality is the most important endpoint. With the
exception of the Million Women Study, which has reported
an increased risk, albeit of borderline statistical
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significance, in breast cancer mortality for current HRT
users at baseline (RR 1.22; 95% CI 1.00–1.48), other
observational evidence has not shown a similar effect.5,8,9

The increased mortality reported by the Million Women
Study Collaborators does not necessarily imply that HRT-
associated tumours have to be more advanced, which
would contradict previous observational evidence. Instead,
the increased mortality could simply reflect the fact that
more tumours were diagnosed in women with a history of
HRT exposure. The number of breast cancer deaths in the
Million Women Study (n = 637) is too small for
relationships between mortality and the type and duration
of HRT use to be estimated, and without any information
on the phenotype, stage or treatment of incident breast
cancers, the data cannot be interpreted. Despite the large
number of women randomised in the WHI study, only eight
breast cancer deaths were reported, four in each of the HRT
and placebo groups. The WHI study reported that HRT-
associated tumours were larger (mean size difference of
2 mm, p = 0.04) and more likely to be node-positive
[proportion of positive nodes with HRT (n = 25) 25.9%;
95% CI 19.5–30; placebo (n = 21) 15.8%; 95% CI
10–23.1]. This trend is of borderline significance (p = 0.08)
and the wide, overlapping confidence intervals raise
uncertainty as to whether additional breast cancer events
would weaken or strengthen this association. There was no
difference between treatment groups with respect to
tumour grade, histological type and hormone receptor
positivity, but the WHI study is almost certainly too small
to detect such differences. Most postmenopausal tumours
are ER+ve (87%) and invasive lobular cancers constitute
only about 10% of all invasive disease. Thus,
approximately 1000 breast cancer events would be needed
to detect a 5% difference compared with placebo, but there
were only 349 invasive cancers in the latest WHI report.
Calculation of prognosis with the validated and widely
used Nottingham Prognostic Index does not place HRT-
associated cancers in a worse prognostic group compared
with placebo. The difference in estimated 10-year survival
based on mean tumour size, a mean tumour grade of 2 and
weighted according to the proportion of node-positive
disease is very small (i.e. 62.5% for HRT versus 61% for
placebo).10 For symptomatic breast cancer survivors
treated with short-term (a median of 30 months) unopposed
or combined HRT no increase in recurrence has been
reported from observational studies. Large-scale
randomised trials are now underway.11,12

Studies evaluating the effect of HRT on breast epithelial
proliferation and mammographic density provide further
support for a positive association between combined HRT
and an increased risk of breast cancer. The placebo-
controlled Postmenopausal Estrogen/Progestin
Interventions (PEPI) Trial demonstrated that unopposed
oestrogen (i.e. CEE 0.625 mg) does not increase
mammographic breast density, whereas approximately 25%
of women allocated to combined HRT containing MPA are
likely to develop an increase in mammographic density
within the first year of use, irrespective of whether the MPA
administration is cyclical or continuous.13 Continuous
combined HRT (i.e. CEE 0.625 mg plus MPA 2.5 mg) has
also been reported to increase the number and size of
proliferating breast epithelial cells in tissue biopsies from
areas of abnormal mammographic breast density compared
with biopsies from women with no history of HRT
exposure, or those who are taking unopposed oestrogen.14

The WHI study reported a statistically significant
increase in the number of abnormal mammograms in
women allocated to HRT compared with placebo (p<0.01)
from the first year of follow-up.4 However, the absence of
details about screening sensitivity, specificity and quality

assurance within the WHI study (women were screened at
over 3000 centres), combined with the fact that no
established national or regional screening programmes
perform annual, two-view mammography (the screening
method utilised in WHI), makes it difficult to extrapolate
the results to the performance of other screening
programmes. About half (53%) of the 33% of women
attending the NHSBSP currently use combined HRT.6 In
view of the PEPI trial results the likely proportion expected
to develop any density increase would be approximately
5%.13

Hormonal contraceptives and breast cancer risk
No large-scale, randomised trials of hormonal
contraceptives have been conducted and advice is therefore
based on observational studies that have predominantly
evaluated the impact of combined oral contraceptives
(COCs). The Collaborative Group for Hormonal Factors in
Breast Cancer re-analysis of worldwide epidemiological
studies (1996) reported a small increase in the risk of
developing breast cancer with current use of COCs (RR
1.24; 95% CI 1.15–1.33), with no excess risk 10 years after
cessation.15 Although risk is greater in women
commencing use in their teens, this has little effect on the
estimated cumulative breast cancer incidence because of
the low baseline risk at this age. As breast cancer incidence
increases with age, excess risk is probably determined by
the age at last exposure to COCs rather than age at
commencing use or duration of exposure. Tumours
developing in COC users are less likely to have spread
beyond the breast at presentation compared with non-users
(i.e. RR 0.88; 95% CI 0.81–0.95) although early detection
bias cannot be excluded.15 The Collaborative re-analysis
found no difference in breast cancer risk according to
specific types of oestrogen or progestogen although a
reduced risk has been reported with lower dose combined
preparations.16 Differentiation of risk according to
progestogen type is limited due to lack of statistical power
but overall there is no apparent difference in risk across
progestogens used in current prescriptions.16,17 Depot
progestogens and progestogen-only pills (POPs) have not
been shown to increase risk significantly but conclusions
are limited by the small number of events upon which risk
estimates are based.15,17

Whether family history modifies the effect of hormonal
contraception on breast cancer risk in young women is an
important but unanswered question. The Collaborative re-
analysis reported similar risk estimates for breast cancer
irrespective of family history (defined as one or more
affected first-degree relatives) but estimates were based on
all ages combined.15 For women with BRCA1 or BRCA2
gene mutations the effect of COCs on breast cancer risk is
contradictory but has to be weighted against the potential
benefit of a reduction in the incidence of ovarian
cancer.18,19 No data are available regarding the use of
progestogen-only contraceptives.

COCs have been shown to increase breast epithelial
proliferation.20 Whilst proliferation does not appear to
differ according to the progestogen (i.e. comparing
levonorgestrel with desogestrel), a positive correlation
between increasing serum levonorgestrel and proliferative
indices has been reported.17 Evidence about the effect of
POPs, depot progestogens or progestogen-releasing
intrauterine systems (IUSs) on epithelial proliferation is
lacking. If proliferation is determined by serum
progestogen levels, the particularly low levonorgestrel
concentrations in users of the Mirena® IUS (i.e. ~0.5
nmol/l) may not have a significant effect, although this
requires confirmation.21 Studies evaluating the effect of
COCs on mammographic density are contradictory.22
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HRT, hormonal contraception and benign breast disease
Debate exists as to whether the malignant transformation of
normal breast epithelium involves an invariable
progression through benign breast change with
hyperplasia, atypia and in situ disease, or whether some
invasive cancers arise directly from morphologically
normal cells. HRT reverses the physiological changes of
breast involution and therefore benign conditions such as
fibroadenoma, cysts and mastalgia may persist in the
menopause with its use. The only study to classify benign
histological change accurately according to subsequent
breast cancer risk failed to show any adverse effect of
oestrogen replacement therapy in women with atypia
(which itself confers a five-fold increase in risk), but this
estimate was based on only seven breast cancer cases.23

However, in a large randomised trial, Tamoxifen® has been
reported to reduce breast cancer risk significantly in
women with atypical ductal hyperplasia, suggesting
indirectly that HRT may have an adverse effect.24 The WHI
study did not find a significant increase in the risk of ductal
carcinoma in situ (DCIS) in women allocated to HRT but
as the incidence of DCIS is only about one-fifth of that of
invasive cancer in screened populations, the study was
probably underpowered to detect any difference. The effect
of hormonal contraceptives on benign disease (with or
without atypia) and in situ disease is unclear. Risk
estimates are based on very small sample sizes and, for
benign disease, most studies have utilised histological
classifications no longer used in clinical practice.25,26

Summary
In summary, clinical studies evaluating HRT and hormonal
contraceptives support the hypothesis that in combination
with oestrogen, exogenous progestogens exert a mitogenic
effect on the breast. The effects of different progestogens
on human breast tissue are unclear due to lack of statistical
power, and this limits firm recommendations for clinical
practice. For women using HRT and COCs, however, the
risk of breast cancer is small and any probable impact on
long-term survival is likely to be very small.
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