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Risks from hormone use among postmenopausal women
will be particularly important in the future, given the world-
wide increase in the number of older women in the population.
Recent randomized clinical trials and epidemiological studies
have reported various opinions on the association between the
risk of breast cancer and postmenopausal hormone therapy
(HT), especially the differences between therapy with unop-
posed estrogen and combined estrogen-progestin. The current-
ly available data do not provide sufficient evidence to prove a
causal association between postmenopausal HT and breast
cancer. However, a possible risk of breast cancer associated
with long-term HT usage should not be ignored, given that the
degree of association between breast cancer and post-
menopausal HT remains controversial. Unanswered questions
include whether HT has a positive impact on breast cancer,
and whether different types and routes of estrogen and
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progestogens, as well as the duration and cessation of HT use have different impacts on this
disorder. Despite this, HT is still the most effective method of relieving climacteric symp-
toms for many postmenopausal women. Since the effect of HT on breast cancer risk may be
related to individual susceptibility, we recommend close follow-up through mammography
and/or breast sonography and an even more detailed evaluation of the potential of exogenous
hormones inducing epithelial hyperplasia in those with increased breast density or any other
high risk factors. (Chang Gung Med J 2009,32:140-7)
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Breast cancer is one of the most common cancers
among women. The incidence of breast cancer is
related to the interaction of several risk factors such
as genetic susceptibility, environment, nutrition and
other lifestyle risk factors. Since the results of the
Women’s Health Initiative (WHI)"? and the Million
Women Study (MWS)® were reported, discussions
on whether there is an association between post-
menopausal hormone therapy (HT) and breast cancer

have produced marked fluctuations in opinion and
concerns among women, physicians, and the media.
An association between breast cancer and hor-
mone use is plausible, since the incidence of breast
cancer is increased by hormone factors stimulating
breast epithelial growth, such as early menarche and
delayed menopause. In the WHI trial of combined
estrogen-progestin,’” an increased risk of breast can-
cer was not significant until after 5 years of HT use.
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Breast cancers usually take more than 5 years to
develop from early carcinogenesis to the clinical
stage. However, since many other studies have
reported an association of HT with breast cancer risk,
concerns about a causal association between HT and
breast cancer remain. The WHI trial of unopposed
estrogen use® supported the conclusion that estrogen
use does not raise the risk of breast cancer. In con-
trast, the unadjusted hazard ratio (HR) of 1.26 for
combined estrogen-progestin in breast cancer in the
WHI trial was significant.” However, when adjusted
for risk factors of breast cancer, the 95% confidence
interval (CI) showed it was insignificant (0.83-1.92).
Recent published studies indicate that estrogen can
be safely given to women with a history of breast
cancer.” Therefore, whether exposure to estrogen-
progestin truly confers a greater risk of breast cancer
remains unsettled.

The WHI trial® reported a significant z score for
the trend over the duration of estrogen-progestin use.
However, analysis of the HRs for each follow-up
year showed the risk of use duration is due mainly to
HRs of less than 1 in years 1 and 2. If it is concluded
that risk increases with time, then it must also be
concluded that risk is reduced during the first two
years of use. A collaborative re-analysis of 51 obser-
vational studies® demonstrated that there was no sig-
nificant elevation in risk with an increasing duration
of HT up to 14 years. Thus, there is still little consis-
tency in assessing the risk of the duration of HT.

The collaborative analysis® indicated that breast
tumors diagnosed in past and present users of HT
were significantly less likely to have spread beyond
the breast or to the axillary lymph nodes than tumors
diagnosed among women who had never used HT. In
contrast, the WHI results in the estrogen-progestin
arm” indicated an earlier appearance of more
advanced breast cancer in the HT group than in the
placebo group. These results are inconsistent with
those previously reported in case-control and cohort
studies. It is still obscure whether combined HT con-
fers a greater risk of breast cancer or causes greater
differentiation and earlier detection of breast cancer,
resulting in better outcomes. Climacteric syndrome
affects more than 50% of women, and HT is still the
most effective therapy.® The duration of treatment is
crucial for attaining benefits from long-term HT use,
such as prevention of osteoporosis, a decreased risk
of fracture, and a reduced incidence of colon cancer.
Therefore, this review will further discuss the associ-
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ation of postmenopausal HT and the risk of breast
cancer from the aforementioned discrepancy, a casu-
al association, the impact of different HT, the dura-
tion of HT, and prognosis of breast cancer. It is vital
to reveal what is ideally required for HT use in post-
menopausal women.

Is there a causal association between post-
menopausal hormone therapy and breast can-
cer?

The exact cause of breast cancer is not known.
Early menarche and late menopause are associated
with an increased risk, and early menopause with a
reduced risk of breast cancer. Furthermore, a number
of studies have also reported a risk of post-
menopausal breast cancer in relation to hormone lev-
els, as indexed by high blood concentrations of
endogenous estrogens.” A reduced risk of breast
cancer has been reported in postmenopausal women
with a history of osteoporotic fracture,'®'"” while one
study found that, as bone mineral density increased,
the risk of breast cancer also increased."® These
observations are obviously consistent with the notion
of prolonged exposure to endogenous estrogen as an
adverse risk factor.

Whether exogenous estrogen administration is
associated with an increased breast cancer risk needs
to be considered. The WHI demonstrated that an
average 6.8 years of treatment with conjugated
equine estrogen did not increase the risk of invasive
breast cancer in 5310 hysterectomized women, com-
pared with 5429 women assigned a placebo.® A
review of 45 studies of unopposed estrogen use
showed this therapy did not raise the risk of breast
cancer. It was also noted that the low circulating lev-
els of estrogens in postmenopausal women have little
bearing on the concentrations of estrogen in a breast
tumor, which can reach levels at least one order of
magnitude greater than those present in the circula-
tion. Thus, the estrogen which is responsible for
breast cancer development is not circulating estrogen
but rather that produced locally at specific sites with-
in the breast."® Therefore, there is a lack of sufficient
evidence to prove that exogenous estrogen initiates
the development of breast cancer. It has been specu-
lated that this discrepancy between endogenous and
exogenous estrogen may be related to the difference
in their effects.

As in the WHI trial,”” recent studies suggest that
the relative risk of breast cancer is higher in post-



menopausal women using combined estrogen-prog-
estin HT, and an increased risk has been detected
within a few years. The mean of 5.2 years of follow-
up in the WHI trial® was too short. Since a tumor
generally doubles in size every 100 days, it takes 7 to
8 years for a single malignant cell to grow large
enough to be detectable by mammography or
become a clinically detectable mass."> The discovery
of an increased risk within a few years of beginning
treatment suggests that these studies are detecting
preexisting tumors.

The collaborative analysis® indicated that stop-
ping HT for 5 or more years resulted in no signifi-
cant excess breast cancer overall (relative risk 1.07
[95% CI 0.97-1.81]), even among women who had
used HT for 5 years or longer (relative risk 0.92
{0.72-1.12}). After the publication of the WHI
trial,"» US national data revealed a 7% decrease in
the breast cancer incidence in 2003, with the greatest
decrease in women 50-69 years old and mostly in
estrogen receptor positive (ER+) tumors."® There
was also a 10% decrease in the Northern California
Kaiser program in the years 2003 and 2004."7 It is
possible that the decrease in breast cancer may be
related to a decline in the prevalence of screening
mammography for many women discontinuing HT.
However, it may reflect existing cancers just below
the detection limit in 2002 that slowed or stopped
growing after cessation of HT.

The aforementioned data do not reflect a causal
association between postmenopausal HT and breast
cancer, but do raise concerns about hormonal effects
on preexisting tumors. However, the impact of com-
bined estrogen-progestin HT on preexisting breast
tumors remains controversial. An increase in breast
density was detected by mammography in about 15
to 20% of women who took HT in our study"® and in
other reports.">?? Also, only a small proportion of the
population exposed to HT develops breast cancer.
This seems to support the idea that exogenous hor-
mones preserve the existing parenchyma in a majori-
ty of postmenopausal women. The effect of HT on
breast cancer risk should be related to individual sus-
ceptibility. Nevertheless, the degree of association
between breast cancer and HT remains controversial.

Unopposed estrogen therapy and risk of breast
cancer

Recent randomized clinical trials, as well as
most epidemiological studies, suggest that unop-
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posed estrogen use does not increase the risk of
breast cancer®*%? (Fig. 1). In the WHI trial,® the
hazard ratio for breast cancer among women ran-
domized to unopposed estrogen was 0.77 (95% con-
fidence interval 0.59-1.01) compared with a placebo
after an average follow-up of 6.8 years. Other ran-
domized clinical trials*** also demonstrated a reduc-
tion of the risk of breast cancer with unopposed
estrogen use.

As shown in Figure 1, epidemiological studies
of the association between estrogen and breast cancer
have had inconsistent results. Most of the estimates
of risk converge around 1.0, and the range of the
estimates is limited. In 45 studies of unopposed
estrogen use, 20% reported risk estimates less than
0.9, 33% reported risk estimates greater than 1.1, and
47% reported risk estimates between 0.9 and 1.1.%
The data did not support the conclusion that estrogen
use raises the risk of breast cancer.

Although both randomized clinical trials and
epidemiologic studies do not seem to show an
increased breast cancer risk, the effect related to the
duration of using estrogen remains a consideration in
some studies. The Nurses” Health Study reported that
the multivariated risks (RRs) for breast cancer with
current use of unopposed estrogen for less than 5
years, 5 to 9.9 years, 10 to 14.9 years, 15 to 19.9
years, and 20 years or longer were, respectively, 0.96
(95% CI, 0.75-1.22), 0.90 (95% CI, 0.73-1.12), 1.06
(95% CI, 0.87-1.30), 1.18 (95% CI, 0.95-1.48), and
1.42 (95% CI, 1.13-1.77) (p for trend < .001).®® The
collaborative study® reported a modest increase in
the risk of breast cancer associated with any use of
unopposed estrogen (relative risk [RR] 1.14; p <

RCT

Viscoli et. al. (West trial 2001)2>
Hodis et. al. (2001)*

Cherry et. al. (ESPRI team, 2002)2 B
Anderson et. al. (WHI, 2004)® B —

Epidemiologic studies
Colditz et. al. (1995)@ -—
Collaborative Group (1997)" -
Ross et. al. (2000)*” -
Schairer et. al. (2000)?* -
Porch et. al. (2002)® -—

Chen et. al. (2002) T

Li et. al. (2003)™" -
Stahlberg et. al. (2004)% -

Fig. 1 Risk estimates for breast cancer incidence with unop-
posed estrogen hormone therapy from randomized clinical tri-
als (RCT) and epidemiological studies.
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.001), with evidence of an increasing RR with
increasing duration of use. The risk of breast cancer
was increased among current users (RR, 1.21; 2 p =
.00002), but not among past users (RR, 1.07; p =
.10).

All these studies show that whether the risk is
increased or decreased, the magnitude of the effect of
unopposed estrogen on breast cancer is small.
However, the effects of long-term use of unopposed
estrogen (15 years or more) should not be discount-
ed.

Combined estrogen-progestin therapy (EPT)
and risk of breast cancer

Two combined EPT clinical trials"*® and most
recent epidemiologic studies®**>* indicate that
EPT appears to be associated with an increased risk
of breast cancer (Fig. 2). The WHI clinical trial of
conjugated equine estrogen combined with medrox-
yprogesterone acetate in postmenopausal women
with a uterus showed that during 5.6 years of follow-
up, there were 199 and 150 new invasive breast can-
cer cases in the EPT and placebo groups, respective-
ly (relative hazard (RH) 1.24, 95% CI, 1.01-1.54, p =
0.003)."> The Heart and Estrogen/ Progestin
Replacement Study (HERS) involving 2763 women
with proven coronary artery disease demonstrated a
non-significant increase in the likelihood of breast
cancer for EPT users (RH 1.27, 95% CI, 0.84-1.94)
during 6.8 years of follow-up.“® In contrast,
Nachtigall et al.’s continuous 22-year study of EPT
did not show an increase in the incidence of breast
cancer in 86 pairs of postmenopausal women (0% in

0 1 10
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Fig. 2 Risk estimates for breast cancer incidence with com-
bined estrogen- progestin hormone therapy from randomized
clinical trials (RCT) and epidemiological studies.
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EPT vs 11.5% in placebo groups).“¥ In the aforemen-
tioned four randomized clinical trials (RCTs), 248
EPT patients developed breast cancer, but the num-
ber was too insignificant to provide a precise esti-
mate of the risk.

As shown in Figure 2, most epidemiological
studies demonstrated a higher risk of breast cancer
associated with EPT. In contrast, in an assessment of
studies from 1975 to 2000 by Bush et al., only 4 of
20 observational studies reported statistically signifi-
cant findings: 2 showed a significantly higher risk of
breast cancer with EPT use, and the other 2 found a
significant protective effect of EPT on breast cancer
risk."® In the collaborative study, the RRs with cur-
rent or recent EPT use were 1.15 (95% CI, 0.78-
1.52) and 1.53 (95% CI, 0.88-2.18) for less than 5
years and 5 or more years of therapy, respectively.”
Inconsistent results are apparent in studies of the
effect of EPT on breast cancer risk.

The differences between unopposed estrogen
and EPT lead to questions about whether various
hormone regimens induce different effects on breast
tumors. A French cohort study reported that
micronized progesterone or didrogesterone used with
oral or percutaneous estradiol showed no increase or
decrease in the risk of breast cancer when compared
to synthetic progestins after at least 4 years of treat-
ment.®” A recent re-evaluation of that study demon-
strated no apparent increase in breast cancer risk
even after 8 years using the same regimen.“” The
French cohort study“**® found no evidence of an
association with risk according to the route of estro-
gen administration (oral or transdermal), but the
choice of the progestogen component in EPT result-
ed in different effects. However, further evaluation is
needed in this study to determine whether proges-
terone and synthetic progestin have different effects
on the breast, or whether the more potent synthetic
progestin has a greater impact on the breast leading
to earlier detection.

Whether exposure to EPT confers a greater risk
of breast cancer is still obscure. Although reports
have shown inconsistent results, the possibility of a
small increase in breast cancer risk with EPT use or
an increased risk with a long duration of use cannot
be ignored.

Prognosis of breast cancer in postmenopausal
women using hormone therapy
Most studies that have evaluated mortality rates



in breast cancer associated with HT,“*" as well as
the collaborative re-analysis,” have generally docu-
mented improved survival rates for women using HT
compared with those who have never used it. It is
possible that women using HT are more likely to be
screened for breast cancer than non-users; therefore,
they are more likely to have their breast tumors diag-
nosed at an earlier and more curable stage. In addi-
tion, HT users have breast cancers of a lower grade
and lower stage disease, resulting in better outcomes.
Some studies report that breast cancer in HT users is
more likely to be ER+, grade 1, well differentiated,
low S-phase, and node-negative than that in non-
users.®** Therefore, HT may have a selective
growth-promoting effect on breast tumors that is
connected to some unknown biological cell charac-
teristics that they possess.

In contrast, the WHI® estrogen-progestin report
on breast cancer found an earlier appearance of
worse tumors than previously reported in case-con-
trol and cohort studies. The WHI investigators sug-
gested that estrogen plus progestin stimulates breast
cancer growth and hinders mammographic identifi-
cation of breast cancer. They further considered that
this discrepancy could be related to differential mam-
mography use in women receiving HT in observa-
tional studies. However, in addition to the small
impact of hormone use on mammography specificity
noted in a prospective cohort study,*> some studies
examining breast cancer characteristics and outcome
in HT users and non-users who have used mammog-
raphy equally still identified a lower grade and lower
stage disease with a better outcome in HT
users.“%2637 The major difference between the
WHI® and observational studies®*" is that the par-
ticipants in the former represent an older post-
menopausal population (average age of 63 y/o and an
average of 14-15 years since menopause). Therefore,
it is possible that this older population might have
occult tumors that are larger and more prone to
respond to hormonal stimulation than tumors in
younger women.

The Nurse’s Health Study followed 91523
women for 17 years and found a 37% decrease in the
risk of death for current HT users compared with
those who had never used HT.®® However, the risk of
breast cancer mortality was elevated after 10 years of
taking hormones (relative risk, 1.43; 95% confidence
interval, 0.82 to 2.48), even though the overall mor-
tality was still 20% lower than in those who did not
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use HT. Thus, a time-dependent mechanism for the
influence of HT on breast cancer should be consid-
ered.

Conclusions

There is sufficient evidence that postmenopausal
HT may act as a promoter of pre-existing breast can-
cer cells rather than initiating the growth of pre-
malignant tumor cells or transforming them to cancer
cells. If HT is affecting preexisting tumors, further
evaluation is needed to determine whether the effect
confers a greater risk or a beneficial result. In addi-
tion, there are serious questions regarding the dura-
tion and choice of HT preparations, different estro-
gen and progestogen combinations and doses, and,
more importantly, the age, physical conditions, and
especially existing risk factors in women exposed to
these agents. We need to further evaluate the specific
action and how these different factors interact. More
studies should be conducted to address issues related
to HT and breast cancer risk. HT should be individu-
alized after evaluating the condition of post-
menopausal patients. It is still the most effective
management for relief of climacteric symptoms in
many postmenopausal women. Ideally, we recom-
mend close follow-up of patients through mammog-
raphy and/or breast sonography, and detailed studies
of the potential of exogenous hormones to induce
epithelial hyperplasia in those with increased breast
density.
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