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Purpose. As a result of treatment, manywomenwith gynecologicmalignancies will go throughmenopause
and display climacteric symptoms at an earlier age than occurs naturally. Iatrogenic menopause may
adversely affect quality of life and health outcomes in young female cancer survivors. Hormone replacement
therapy (HRT) has often beenwithheld fromwomenwith gynecologic cancer because of concern that it might
increase the risk of relapse or the development of new primary cancers. The purpose of this review was to
examine the published literature on menopause management in gynecologic cancer survivors and highlight
the risks and benefits of conventional and alternative HRT in this population.

Methods. A comprehensive literature search of English language studies on menopause management in
gynecologic cancer survivors and women with a hereditary predisposition to a gynecologic malignancy was

performed in MEDLINE databases through December 2010.

Results. Both our review and a 2008 Cochrane review of randomized trials on the effects of long-term HRT
demonstrate that for menopausal women in their 40s or 50s with and without gynecologic cancer, the
absolute risks of estrogen-only HRT are low. Several prospective observational studies and randomized trials
on HRT use in women with a genetic predisposition for or development of a gynecologic malignancy suggest
benefits in quality of life with no proven adverse oncologic effects as a result of short-term HRT use.

Conclusion. In select women, it is reasonable to discuss and offer conventional HRT for the amelioration of
menopausal symptomsand to improvequality of life.HRTdoesnot appear to increase the riskof gynecologiccancer
recurrences; however, this conclusion was largely based on observational data and smaller prospective studies.

© 2011 Elsevier Inc. All rights reserved.
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Introduction

Over 75,000 U.S. women will be diagnosed with a gynecologic
malignancy in 2011 [1]. As survival rates have improved due to
advances in earlier detection and cancer treatment, quality of life has
emerged as an important care component for women with gyneco-
logic cancers. Approximately 30–40% of all women with a gynecologic
malignancy will be diagnosed while pre- or peri-menopausal [1,2].
Following surgery, chemotherapy and/or radiation, many of these
women will experience climacteric symptoms and menopause at an
earlier age than occurs naturally. Therefore, the search for effective
and safe hormone replacement therapy (HRT) is of particular interest.

The publication of the Women's Health Initiative (WHI) study in
2002 raised concerns about the risk of breast cancer, venous
thromboembolic disease and other conditions associated with long-
term HRT use [3]. Consequently, the pendulum swung fromwholesale
endorsement of extended HRT for the prevention of heart disease,
osteoporosis, and improvement of menopausal symptoms, to a mass
discontinuation of hormone therapy. However, follow-up studies
from WHI show that many of these risks disappear after discontin-
uation of HRT, and in younger women who use short courses of HRT
the absolute risks are quite low. In women unaffected with cancer, the
current recommendation is the use of HRT in the smallest effective
dose with frequent reassessment, after discussion of risk/benefit ratio.

Compared to women without cancer, HRT is less frequently
prescribed in gynecologic cancer survivors due to the theoretical
risk of stimulation of quiescent residual malignant cells [3]. The
question remains whether HRT is truly contraindicated in these
patients. Clinical decision making has been limited by the lack of large
clinical trials, and in the aftermath of the WHI study, future large HRT
trials are unlikely to be undertaken. Nevertheless, data does exist that
may help clinicians and cancer patients make informed decisions
regarding utilization of HRT in select women with reproductive
malignancies. This review article aimed to summarize the existing
literature on the effectiveness and safety of hormone replacement
therapy in gynecologic cancer survivors and women predisposed to
hereditary reproductive cancer syndromes. Hormonal, conventional
non-hormonal and alternative therapies were also comprehensively
reviewed.

Menopause and anti-cancer therapies

Menopause, defined retrospectively as the complete cessation of
menses for at least twelve months, occurs at a mean age of 51 years
among U.S. women. The menopausal state is characterized by a
significant drop in the number of oocytes due to follicular atresia,
leading to the decline and eventual cessation of ovarian estrogen and
progesterone production [4].
Table 1
Common menopausal symptoms experienced by U.S. women.

Clinical symptom Description

Vasomotor symptoms • Occurs in 75% of menopausal women.
• Unknown pathophysiology but may result from dysfunctional th
• Timing: May occur several times daily and disrupt sleep cycle. U
• Exacerbated by smoking.

Vaginal dryness • Noted in up to 41% of women but is likely under-reported due t
• Due to de-estrogenation. Contributes to general vulvovaginal atr
• Associated symptoms: apareunia, dyspareunia, genital itch, burn
• Exacerbated by smoking.

Osteoporosis • Characterized by reduction in bone mass and disorganization of
• Imbalance in bone metabolism favoring increased bone resorpti
• Significantly increased risk of bone fractures (vertebral fracture
• Most prominent areas of bone loss are spine, hips and wrists.

Mood disturbances • Partly a result of withdrawal of estrogen induced increase in en
• Sleep disturbances also occur and are confounded by nocturnal
• Other neurotransmitter dysfunction may be involved, such as d
Consequences of menopause include both short-term and long-
term adverse effects on health and quality of life. The most prominent
menopausal symptoms are summarized in Table 1 [5]. The onset of
iatrogenic menopause after treatment for gynecologic cancer is
usually more sudden and severe than with physiologic menopause,
and many patients experience problems with adjustment. Moreover,
the stress of a cancer diagnosis may exacerbate the severity of
menopausal symptoms [6].

Menopause in younger women with gynecologic malignancies
most often occurs due to complete surgical extirpation of ovarian
tissue, resulting in an abrupt physiologic state of estrogen deprivation.
Recent prospective observational data from the Nurse's Health Study
further suggests that premenopausal excision of bilateral ovaries may
significantly increase a woman's lifetime risk of heart disease and all-
cause mortality [7]. An important exception, however, is in women at
high risk for the development of ovarian or breast cancers, in whom
all-cause mortality is decreased after risk-reducing bilateral salpingo-
oophorectomy [8].

Even among young cancer survivors whose ovaries are completely
or partially preserved at surgery, ovarian function may be compro-
mised by chemotherapy and radiation treatment. The majority of
cytoxic chemotherapy drugs affect actively dividing cells, and lead to
dysmaturation of oocytes [9]. Studies of childhood patients treated for
lymphoma have shown b10% rate of ovarian failure following the use
of cyclophosphamide and procarbazine. There is tremendous vari-
ability in the time to recovery of ovarian function and return of
menses following chemotherapy, with older age, concomitant
radiation exposure, and use of alkylating agents (especially cyclo-
phosphamide and cisplatin) being significant risk factors for ovarian
failure [10,11].

Radiation appears to be even more toxic to the ovaries than
chemotherapy, with dose-dependent effects. Studies on infertility
suggest that a 2 Gray (Gy) radiation dose to the ovaries will produce
lethal damage in half of the oocyte populations (LD 50) and that doses
of ≥6 Gy may cause irreversible hypogonadism [12]. Women older
than 40 years appear to be more susceptible to the effects of radiation,
as evidenced by amenorrhea and raised gonadotrophin hormone
levels in treated patients [13].

Benefits and risks of HRT

Multiple observational and randomized controlled trials have
demonstrated that in symptomatic women, both combination and
estrogen-only HRT result in significant improvement in vasomotor
symptoms (hot flashes), vaginal dryness, mood and overall mental
health, sleep, bone health and quality of life when compared to
placebo or alternative treatments [14–18]. One recent randomized
study also demonstrated a significant reduction in incidence of
ermoregulation and inappropriate peripheral vasodilatation.
sually cease within 5 years, but minority of women experience symptoms N70 years.

o embarrassment, cultural reasons.
ophy, and associated with reduced vaginal stretch, capacity, and epithelial thickness.
ing, bleeding or discharge.

bone micro-architecture.
on (osteoclastic activity) relative to bone formation (osteoblastic activity).
s being most common).

dogenous opioids.
hot flashes.
opamine and serotonin signalling.
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colorectal cancer with combination estrogen–progestin therapy [17].
Based on a recent Cochrane review of randomized trials, HRT remains
the most effective treatment for menopausal symptoms [14].

In the 1990s, results from prospective clinical trials suggested that
estrogen supplementation in postmenopausal womenwould not only
effectively treat menopausal symptoms but would also lower the
incidence of cardiovascular disease [15]. However, subsequent studies
demonstrated significant adverse effects of long-term HRT utilization
and called into question the purported cardiovascular benefits of this
therapy. Two of these landmark trials are the Heart and Estrogen/
Progestin Replacement Study (HERS) trial and the Women's Health
Initiative (WHI) study [15–18].

Published in 1998, the HERS trial was a double-blind, placebo-
controlled trial designed to study the effect of conjugated estrogens
and medroxy-progesterone acetate on the risk of cardiovascular
endpoints (non-fatal myocardial infarctions and heart disease-related
deaths) in 2763 postmenopausal women with established coronary
heart disease [15]. However, there were no differences in any
cardiovascular outcomes between the treatment and placebo groups.
The follow up HERS II study [16] published in 2002 was designed to
analyze any possible long-term effects of estrogen/progestin therapy
on cardiovascular risk. There was no reduction in cardiovascular risk
between the treatment and placebo groups (relative risk with HRT:
1.00, 95% CI 0.77–1.29). However, subgroup analyses of the HERS data
demonstrated improved mood and sleep patterns with HRT.

The WHI trial [17] had four distinct randomized interventions
incorporated into the study schema, including two placebo-con-
trolled, double-armed trials designed to study the effects of HRT on
several menopausal endpoints. The main outcomes were risk of
coronary heart disease and invasive breast cancer. Secondary out-
comes included incidence of stroke, venous thromboembolic disease
(DVT), breast cancer, colorectal cancer, gallbladder disease, osteopo-
rosis and hip fracture. The study results are summarized in Table 2.
Among the 16,608 womenwith intact uteri in the combined hormone
arm of the trial (continuous estrogen–progestin therapy), there was a
significantly reduced risk of hip fracture and colorectal cancer, but
surprisingly, a significantly increased risk of cardiovascular heart
disease, stroke, DVT and breast cancer. One possible explanation for
the increased cardiovascular risk seen with HRT was that the mean
age of the study participants (61 years) was older than that observed
in previous HRT trials. Post hoc analysis also revealed that excess
coronary heart disease occurred only in elderly (N65 years) meno-
pausal women.

However, in an updated 2008 Cochrane review on the effects of
long-term HRT in peri and postmenopausal women (based on 19
randomized trials), there was actually no difference in mortality rates
from cardiovascular disease, stroke or any cancer, in womenwho used
HRT versus placebo [14]. Additionally, a recent WHI study update
demonstrated no increased risk of cardiovascular disease, stroke or
DVT 3 years after discontinuing a course of HRT [18].
Table 2
WHI study: Hazard ratios for clinical outcomes in women ages 50–79.

Outcome Hazard ratio (95% CI)
for estrogen/progestin

Hazard ratio (95% CI)
for estrogen only

Stroke 1.41 (1.07–1.85) 1.39 (1.10–1.77)
Breast cancer 1.24 (1.01–1.54) 0.77 (0.59–1.11)
DVT 1.95 (1.43–2.67) 1.47 (1.06–2.06)
Coronary heart disease 1.24 (1.00–1.54) 0.95 (0.70–1.16)
Hip fracture 0.66 (0.45–0.98) 0.61 (0.41–0.91)
Colorectal cancer 0.63 (0.43–0.92) 1.08 (0.75–1.55)
Dementia 2.05 (1.21–3.48) 1.49 (0.83–2.66)
Gallbladder disease 1.59 (1.20–1.97) 1.67 (1.35–2.06)
Mortality 0.98 (0.82–1.18) 1.04 (0.88–1.22)

Abbreviations: DVT=deep venous thrombosis.
Importantly, in the WHI study arm analyzing conjugated estrogen
alone versus placebo in nearly 11,000 women who had undergone
hysterectomy, while the risk of stroke and DVT remainedwith HRT, an
increased risk of heart disease and breast cancer were not observed
[17]. In fact, the relative risk of breast cancer with estrogen
replacement was 0.77 (95% CI 0.59–1.01), suggesting that the
progestin component of combination HRT may be the major player
which potentiates breast cancer risk observed in the combination HRT
study arm (Table 2). These results of estrogen-only therapy in women
post-hysterectomy are more applicable to gynecologic cancer survi-
vors who often undergo hysterectomy±salpingo-oophorectomy and
are potential candidates for estrogen-only therapy. Notably, the 2008
Cochrane review demonstrated that the absolute risks of estrogen-
only HRT in younger women aged 50–59 were quite low, suggesting
that it is safe to consider in this population ([14]; Table 3).
BRCA gene mutation carriers

Several observational studies and meta-analyses have demon-
strated that risk-reducing salpingo-oophorectomy (RRSO) signifi-
cantly reduces the risk of ovarian, fallopian tube and breast cancers in
BRCA gene mutation carriers and improves overall survival [8,19–21].
Most carriers are premenopausal at the time of intervention [19], and
are at risk of significant deterioration in quality of life associated with
abrupt surgical menopause. A recent survey study of BRCA 1/2
mutation carriers who had undergone RRSO revealed severe vaso-
motor symptoms and a decrease in sexual functioning in most
participants [20]. BRCA mutation carriers who undergo RRSO may opt
for a course of HRT post operatively, but there are concerns regarding
potentiating their already increased risk of breast cancer. Notably,
however, the typical prescribed doses of estrogen (±progesterone)
are considerably lower than physiologic hormone levels in premeno-
pausal women, and it would be difficult to meaningfully increase a
BRCA carrier's breast cancer risk as it is already extremely elevated.

Armstrong et al. performed a decision analysis on pooled
epidemiologic studies of women with BRCA1 and 2 mutations and
concluded that HRT after RRSO was associated with a short-term
benefit on life expectancy, up to age 50 years [21]. Further, Rebbeck et
al. evaluated whether the breast cancer risk reduction conferred by
RRSO in BRCA1 and 2 mutation carriers was altered by use of post-
RRSO HRT [22]. In this prospective cohort study of 462 women, RRSO
was significantly associated with breast cancer risk reduction (hazard
ratio [HR]=0.40; 95% CI, 0.18 to 0.92), and HRT use of any type after
RRSO did not significantly alter the reduction in breast cancer risk
associated with RRSO (HR=0.37; 95% CI, 0.14 to 0.96). The authors
concluded that short term HRT use does not negate the protective
effect of RRSO on subsequent breast cancer risk in BRCA 1 and 2
mutation carriers.

An important consideration in BRCA mutation carriers is that the
majority of breast cancers that develop are estrogen/progesterone
receptor-negative [23], providing further rationale for consideration
of estrogen-based HRT. In a study of 456 BRCA mutation carriers by
Eisen et al., 68% of BRCA-associated breast cancers were estrogen
receptor negative, and there was no increased rate of cancer in those
BRCA carriers on HRT use [24]. Interestingly, HRT use was associated
Table 3
WHI study: Absolute risk of breast cancer and thromboembolic events in women ages
50–59.⁎

Outcome Estrogen/progestin Estrogen only

Breast cancer 6 (5–7) 2 (1–4)
Stroke 7 (5–10) 2 (0–4)
DVT 1 (1–2) 1 (1–2)

⁎Number of additional events/1000 HRT users over a 5-year period.
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with a significantly reduced risk of breast cancer (odds ratio 0.58, 95%
CI 0.35–0.96) in this study.

The risk of, or existing diagnosis of, breast cancer, as well as the
decision to perform a concomitant hysterectomy at the time of RRSO,
may influence the use of HRT in gene mutation carriers. A recent
bulletin from the American College of Obstetrics and Gynecology
states that reasons a clinician might offer concomitant hysterectomy
include (1) a desire to completely excise the fallopian tubes due to a
theoretic risk of fallopian tube cancer, (2) to reduce the risk of
endometrial pathology in women who will be on tamoxifen therapy,
and (3) simplification of HRT so that estrogen-only therapy may be
considered [25]. Therefore, given the results of the WHI study
suggesting that estrogen therapy alone does not adversely impact
breast cancer risk, a valid rationale for performing a hysterectomy
with RRSO would be to permit estrogen-only HRT if desired by either
the patient or the physician.

Finally, extreme caution should be exercised in considering HRT in
BRCA mutation carriers with a history of estrogen or progesterone
receptor-positive breast cancers. There is evidence that combination
estrogen–progestin regimens are associated with new breast cancers
in women with a prior history of breast cancer. The Hormone
Replacement Therapy After Breast Cancer — Is It Safe? (HABITS) trial
[26] was stopped prematurely in 2003 following an unacceptably high
incidence of recurrent, contralateral and metastatic disease in women
with a history of treated stage II breast cancer who received hormone
replacement therapy. In the setting of a previous diagnosis of
hormone positive breast cancer, we recommend against using HRT.

Recommendations:

• In BRCAmutation carrierswhohaveundergoneRRSO±hysterectomy
without a personal history of breast cancer or other absolute
contraindications to HRT use, and who experience significant
menopausal symptoms, it is reasonable to offer a short course of
HRT treatment (Level II evidence).

• In BRCA mutation carriers with a personal history of hormone-
dependent breast cancer, HRT should be avoided and non-hormonal
alternatives should be first-line in the treatment of menopausal
symptoms (Level II evidence).

Lynch II syndrome gene mutation carriers

Lynch II syndrome, or hereditary non-polyposis colorectal cancer
(HNPCC) syndrome, is caused by defects in the mismatch repair gene.
In addition to possessing an increased risk of colon cancer and other
gastrointestinal tumors, women with this syndrome also have a 40%
to 60% lifetime risk of developing endometrial cancer and a 12%
lifetime risk of ovarian cancer [27]. One in six HNPCC-related
endometrial cancers is seen in women under 40 years of age
[27,28]. The age of onset of gynecologic cancers in patients with
Lynch associated germ-line mutations is about 2 decades earlier than
that observed in sporadic cancers and prophylactic surgeries are often
recommended for risk reduction. Schmeler et al. [28] demonstrated
that prophylactic hysterectomy and bilateral salpingo-oophorectomy
are effective in preventing endometrial and ovarian cancers in Lynch
syndrome patients.

The role of hormones in cancer genesis in HNPCCmutation carriers
is not yet well elucidated. For example, estrogen-induced cell
proliferation can lead to upregulation of mismatch repair (MMR)
pathway, which may be protective against estrogen-induced (endo-
metrial) malignancies in Lynch syndrome patients. However, it has
also been noted that estrogen may induce MMR dysregulation and
microsatellite instability via mutations or methylation of key MMR
pathway proteins [29].

There are no published studies regarding the safety profile of HRT
use in women with Lynch II syndrome who have undergone risk-
reducing gynecologic surgery. It is also not clear if there are adverse
biologic interactions of estrogen/progestin therapy in patients with
DNA-mismatch repair gene defects with an intact uterus. However,
there is no compelling evidence to suggest that it is unsafe to consider
a course of HRT in women who have undergone risk-reducing
hysterectomy/BSO. In addition, from a colon cancer risk perspective,
given that estrogen therapy was shown to reduce the risk of colon
cancer in the WHI study, it is possible (though unproven) that
estrogen replacement could also reduce the risk of colon cancer in this
subgroup of women.

Recommendations:

• There are currently no published data directing HRT use among
women with Lynch II syndrome.

• It is reasonable to consider a short course of HRT in symptomatic
young women who have undergone risk-reducing hysterectomy
and BSO with subsequent surgical menopause.

Endometrial cancer

Endometrial cancer is the most common gynecologic malignancy,
with 42,000 new cases diagnosed annually in the U.S. [1]. While the
majority of endometrial cancers are diagnosed postmenopausally,
approximately 25% are detected in pre-menopausal women [30,31].
When considering the rising obesity epidemic in the U.S. and the
association of obesity with endometrial cancer, the percentage of
premenopausal women diagnosed with this malignancy may contin-
ue to grow.Most women diagnosedwith early-stage disease are cured
following surgical therapy. The majority of endometrial cancers are
hormone-dependent, and after standard surgical treatment of this
condition, a hysterectomy, BSO and lymph node assessment, many
women experience debilitating menopausal symptoms. A recurring
question has been whether estrogen replacement therapy can be
safely administered in this cohort.

Multiple studies have supported the potential safety of HRT in
endometrial cancer survivors. Creasman et al. [32] reported one of the
earlier studies in 1986, on 47 patients with stage I endometrial cancer
treated in a nonrandomized fashion with conjugated estrogen for a
mean duration of 26 months. Compared to 174 placebo controls, the
recurrence rate was significantly lower at 2% in the treatment group
versus 15% among controls after follow up between 25 and
150 months. The authors concluded that estrogen therapy was not
associated with an increase in recurrence or death rates, and was not
contraindicated in this population of women. Similarly, two retro-
spective reports on women with stage I–II endometrial cancer treated
with oral estrogen±progestin therapy demonstrated no increase
recurrence risk or adverse survival outcomes when compared to
endometrial cancer survivors who were not treated with HRT [33,34].

The only randomized study addressing this question was con-
ducted by the Gynecologic Oncology Group (GOG), but was closed
early due to poor accrual following the publication of theWHI study in
2002. Barakat et al. [35] reported on 618 patients with amedian age of
57 and with stage I–II endometrial cancer treated with estrogen for a
planned duration of 3 years following primary surgery, and 618
matched placebo controls (total 1236 patients of a planned 2108
sample size). Most tumors were of endometrioid histology with b50%
myometrial invasion. The compliance rate in the treatment group was
41%. After a median follow-up of 35.7 months, the recurrence rates
were 2.3% and 1.9% in the treatment group and controls, respectively
(p=NS). The respective progression-free survival rates were 94.3%
and 95.6% for the treatment and placebo groups. The authors reached
the limited conclusion that the relative risk of recurrence and death
from estrogen therapy after treatment for early stage endometrial
cancer was 1.27 (80% CI 0.92 to 1.77) but this was not significant and
the risk of recurrence was exceedingly low in both groups. Notably,
however, a post hoc analysis of this randomized, double blind trial
revealed that African–American womenwho receive HRT post-cancer
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treatment may have an increased risk of recurrence compared to their
matched Caucasian counterparts who also receive HRT [35]. However,
these results should be interpreted with caution as only 109 African–
American women were included in the analysis, which was not
powered to evaluate the association of HRT and clinical outcomes
within the context of race.

Another strategy to prevent early menopause in select premeno-
pausal womenwith apparent early-stage, low grade disease is ovarian
conservation at the time of staging surgery. However, this approach
needs to be considered with caution given the increased risk of dual
primaries in younger women. Given that bilateral salpingo-oopho-
rectomy subjects women to the long-term sequelae of estrogen
deprivation (with possible little net benefit in cancer risk reduction
women with apparent early-stage, low-grade disease), Wright et al.
recently examined the safety of ovarian preservation in youngwomen
with endometrial cancer who underwent hysterectomy [2]. In this
Surveillance, Epidemiology, and End Results (SEER) analysis, over
3000 endometrial cancer survivors were identified, including 402
who underwent ovarian conservation at the time of their endometrial
cancer staging surgeries [2]. On multivariate analysis, ovarian
preservation had no significant effect on either cancer-specific
survival (hazard ratio [HR]=0.58; 95% CI, 0.14 to 2.44) or overall
survival (HR=0.68; 95% CI, 0.34 to 1.35). The findings were
unchanged when women who received pelvic radiotherapy were
excluded. The authors concluded that in select young women with
apparent early-stage, low grade cancers and no suspicious appearing
adnexae at the time of surgery, ovarian preservation may not be
associated with an increased risk in cancer mortality in select cases.

Recommendations:

• Women with low risk, early-stage endometrial cancer who have
undergone a hysterectomy/BSO and staging procedure can be offered
a short course of estrogen-based HRT (at the smallest possible doses)
if they suffer from menopausal symptoms (Level I–III data).

• There are no data to guide the use of estrogen replacement therapy
in women with Type II endometrial cancers.

Ovarian cancer

Some theories regarding ovarian carcinogenesis describe the
stimulation of estrogen receptors as a potential mechanism, yet data
implicating hormonal causes are sparse. Additionally, most women
with epithelial ovarian cancer do not express tumoral estrogen/
progesterone receptors. The WHI study group performed a post hoc
analysis for gynecologic cancer risks after 5.6 years of follow-up in the
combined estrogen/progestin arm [36]. A significantly increased risk
of ovarian cancer was not observed (hazard ratio 1.58 (95% CI 0.77–
3.24). On the other hand, the Million Women Study identified a
correlation between risk of epithelial ovarian carcinoma and history of
HRT in 909,946 women [37]. The incidence rates in current and never
users of hormones were 0.52 and 0.40 per 1000 years, respectively.
The absolute risk of ovarian cancer was low, however, with one
additional case/8300 women per year observed in those on HRT.
Recently, a recent meta-analysis of 15 studies on HRT use in ovarian
cancer survivors did not demonstrate an association between
estrogen use and ovarian cancer [36].

Approximately 40% of women diagnosed with ovarian cancer are
between 30 and 60 years of age, and 60% presentwith advanced disease
(stages III–IV). Primary aggressive surgery and chemotherapy in these
patients, with the attendant impact on sexual and psychological
functioning due to abrupt menopause, raise the question of whether it
is safe to consider HRT use in epithelial ovarian cancer survivors. Bebar
[38] reported on a small retrospective cohort of 31 ovarian cancer
patients treated with primary surgery and chemotherapy and then
prescribed non-conjugated estrogens for ameanduration of 25 months.
Median follow-up was 55 months. Progression of disease occurred in
only three patients, and one patient developed early-stage breast
cancer. Eeles et al. [39] conducted another retrospective study of 373
ovarian cancer patients who had staging surgeries; 78 received various
HRT formulations for a mean of 28 months and 295 did not. The
treatment group had a significantly higher number of younger women,
mostly between ages 30 and 40 years, with earlier stage disease and
well-differentiated tumors. However, after controlling for age, disease
stage, tumor grade and interval to recurrence, there was no significant
difference in disease-free survival between those women who had
undergone treatment with HRT and those who had not.

In one of two more recent Phase III trials, Guidozzi et al. [40]
studied 130 patients diagnosed with advanced stage, high grade
serous ovarian cancer. Those who had previously taken estrogen or
had ovarian tumors of low malignant potential were excluded. All
patients underwent cytoreductive surgery followed by cisplatin-
based chemotherapy, and were randomized to receive either oral
Premarin 0.625 mg daily versus placebo. Median follow up time was
4 years, and survival analysis failed to show an adverse effect of HRT
on recurrences or survival.

In a subsequent study, Mascarenhas et al. [41] reported on 799
women with epithelial ovarian cancer and 649 women with
borderline ovarian tumors who were assessed regarding pre and
post-cancer utilization of HRT using self-administered questionnaires.
In the epithelial cancer group, 26% used pre-treatment hormones, and
40% of patients had early-stage disease, were under 60 years of age,
and had well to moderately-differentiated disease. The use of HRT
before treatment did not increase the relative risk of death (RR=0.69;
95% CI 0.48–0.98). Use of HRT after treatment of ovarian cancer was
also not associated with an increased risk of death (RR=0.57; 95% CI
0.42–0.78). In the borderline cancer cohort, 21% used HRT pre-cancer
and 34% after treatment. There was no effect of hormone use on the 5-
year survival rate (overall survival=93%). Therewas the possibility of
selection and age bias in this study (with older patients who hadmore
advanced disease declining to participate), and also an element of
recall bias with information regarding hormonal treatment.

Finally, the use of HRT has not been studied in women with low
grade serous ovarian carcinoma. To our knowledge, however, there is
no data that either supports or refutes the use of HRT in this patient
cohort. A recent report by Schlumbrecht et al. on clinicodemographic
factors associated with low grade serous carcinoma suggested that
anti-estrogen hormone consolidation appeared to be associated with
better OS (HR, 0.15; P=.06) and better PFS (HR, 0.44; P=.07) [42].
However, this was not statistically significant and prospective trials
are needed to clarify this association.

Recommendations:

• Symptomatic women with epithelial ovarian cancer may be offered
a course of HRT (Level I–III evidence).

• Caution should be exercised in women with estrogen/progesterone
expressing tumors.

Cervical cancer

Recent reports suggest that the majority of cervical squamous cell
and adenocarcinomas are not hormone dependent [3,6]. In women
with early-stage squamous cell carcinoma, it is reasonable to consider
ovarian conservation in the absence of obvious metastases. However,
the adenocarcinomas, which represent 15–20% of cervical cancers are
associated with a higher rate of ovarian metastases at the time of
diagnosis (4%) [43].While it is known that ER/PR receptors exist in the
cervix, two surgicopathological studies failed to show any prognostic
significance of hormone receptor expression in patients with cervical
squamous cell and adenocarcinomas [44,45]. While there are no data
that confirm that cervical cancers are hormone dependent, bilateral
salpingo-oophorectomy may still be more likely to be performed at
the time of hysterectomy in patients with adenocarcinomas because
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of the risk of metastatic disease in the ovaries. In an effort to
determine whether HRT was associated with an increased risk of
cervical cancer, Lacey et al. [44] performed a case control study of 570
women with and without cervical cancer and found that estrogen use
was not associatedwith an increased risk of developing squamous cell
carcinoma (odds ratio 0.85; 95% CI 0.34–2.1) or with adenocarcinoma
(odds ratio of 2.0; 95% CI 0.95–4.6).

There are no randomized trials evaluating estrogen therapy in
women treated with either surgery or radiation for cervical cancer.
Issues in patients treated with surgery relate to the abruptmenopause
that occurs after ovarian extirpation in patients not deemed
candidates for ovarian conservation or oophorpexy. The local effects
of radiation lead to dyspareunia and sexual dysfunction from vaginal
atrophy that is compounded by the concomitant lack of estrogen [46–
48]. Patients whose ovaries are left in the pelvic radiation field, or
those unfortunate enough to develop ovarian failure after oophorpexy
from radiation scatter may suffer from severe menopausal symptoms.

Ploch [48] prospectively studied 120 menopausal women with
invasive cervical cancers treated with HRT after primary surgery or
radiation. Three cohorts of 40 women each who had received
estrogen, estrogen/progestin, and placebo, respectively were followed
for 5 years. Recurrence rates were 20% in the HRT cohort and 32% in
the placebo group, and five-year survival favored the HRT group (80%
versus 65%). Therefore, there are currently no data to suggest that
cervical cancer is 1) hormonally related or that 2) prognosis is
worsened by HRT.

Recommendations:

• HRT use in cervical cancer survivors appears safe to consider (Levels
II–III).

The emergence of non-hormonal therapies

For women with moderate-to-severe hot flashes and/or other
menopausal symptoms in whom estrogen therapy is contraindicated,
not well tolerated or not desired, or for women who discontinue
estrogen and experience recurrent symptoms, several promising non-
hormonal prescription therapies have emerged as alternatives [49–
51]. These include selective serotonin receptor inhibitors (SSRIs) and
alpha-2 adrenergic agonists, such as clonidine [51]. While beyond the
scope of this article, several of these therapies have demonstrated
considerable efficacy at improving vasomotor symptoms when
compared to placebo. Randomized trials on SSRIs use in the treatment
of vasomotor symptoms are summarized in Table 4 [52–56]. An
Table 4
randomized studies of selective serotonin receptor inhibitor use in the treatment menopau

Drug
class

Most commonly used
agent

Mode of action Clinical trial

SSRI Paroxetine, venlafaxine,
and fluoxetine

Modulation of serotonin
neurotransmitter pathways

Stearns et al.'s
151 of which w
paroxetine+pl
for 8 weeks [51
Stearns et al.'s
to receive cont
placebo for 6 w
Evans et al.'s st
to receive exte
for treatment o

Loprinzi et al.'s
randomized to
medroxyproges
for six weeks [5
Loprinzi et al.'s
increased risk o
receive fluoxet
for 8 weeks [55
important consideration in breast cancer survivors receiving adjuvant
tamoxifen is that SSRIs reduce the metabolism of tamoxifen to its
most active metabolite, endoxifen, by inhibition of the cytochrome
P450 enzyme, CYP2D6. Caution is not needed when prescribing SSRIs
to those on aromotase inhibitors, however.

Recommendations:

• Although not as effective as HRT in the treatment of vasomotor
symptoms, SSRIs and alpha-2 adrenergic agonists are reasonable
alternatives (Level I evidence).

Complementary and alternative approaches to menopause

Widespread complementary and alternative medicine (CAM) use
has been reported among cancer patientswithmenopausal symptoms
[57–61]. Specifically, in a patient survey study, von Gruenigen et al.
demonstrated that 56% of gynecologic cancer survivors used CAMs,
with ovarian and endometrial cancer survivors more likely to do so
[61]. Therapies included nutritional supplements (20%), prayer (17%),
exercise (12%), megavitamins (10%), and green tea (10%). While
69.5% believed CAM to be beneficial, only 31.6% discussed these
therapies with their physician and felt their post-cancer treatment
symptomatology was not being adequately addressed.

Although theoretically reasonable to consider as a possible remedy
for menopausal symptoms in cancer survivors, there are problematic
issues with CAM use in this setting. Dosages of active ingredients vary
among preparations, many CAM products are not regulated by the
Food and Drug Administration, and studies have provided conflicting
evidence regarding the efficacy of these therapies. Most therapies
contain phytoestrogens, non-steroidal compounds with some estro-
gen receptor activity that are found in soy, beans, fruits and flaxseed.
The biologic effects of phytoestrogens are mediated through their
active metabolites genistein, daidzein, and glycitin [62]. Although two
studies demonstrated modest improvements in bone health, lipid
levels and hot flashes with genistein, most randomized clinical trials
of phytoestrogen therapy have not shown improvements in meno-
pausal symptoms above that of placebo [62–72].

Another common CAM is the North American herb black cohosh
(Actaea racemosa, Cimicifuga racemosa) [62]. The active compound
binds to estrogen receptors as a result of selective estrogen receptor
modulation [64]. Again, studies have produced conflicting data
regarding its effectiveness in relieving vasomotor symptoms in
postmenopausal women. A European study of 122 women with
climacteric symptoms who were treated with an extract of black
sal vasomotor symptoms.

Trial findings

crossover study of 279 women,
ere randomized to receive
acebo or placebo+paroxetine
].

Paroxetine associated with a significant
improvement in hot flashes and sleep.

study of 165 women randomized
rolled release paroxetine or
eeks [52].

Paroxetine associated with significant
reductions in hot flash frequency of 64.6%
compared to 37.8% with placebo use.

udy of 80 women randomized
nded release venlafaxine or placebo
f hot flushes [53].

Venlafaxine reduced patient-reported effects
of hot flushes on daily living, but did not have
significant benefit on diary recorded severity
of hot flushes.

comparison study of 218 women
receive single dose intramuscular
terone acetate (MPA) or venlafaxine
4].

Single dose MPA associated with statistically
significant 79% reduction in hot flash scores
compared to 55% reduction with venlafaxine.

crossover study of 81 women at
f breast cancer, randomized to
ine+placebo or placebo+fluoxetine
].

Fluoxetine resulted in significantly reduced
severity and frequency of hot flashes.
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cohosh or placebo [64] showed a beneficial effect in reducing hot
flashes. However, two larger randomized studies, including the Herbal
Alternatives for Menopause Trial (HALT), showed that there was no
change in vasomotor symptoms, vaginal dryness or levels of follicle
stimulating hormone levels among women taking black cohosh and
soy containing botanicals when compared to placebo [65,66].

Recommendations:

• There is little evidence to support medicinal CAM use for
menopausal symptom control.

• Exercise, non-medicinal CAMs, and genistein use may be considered
in select circumstances.

• Black cohosh cannot be recommended for the amelioration of
vasomotor symptoms in menopausal gynecologic cancer survivors
(Level I evidence).
Conclusions

The decision to use hormone replacement therapy in women with
gynecologic cancer pits the desire to achieve acceptable menopausal
symptom control and optimize quality of life against the risks of
stimulating quiescent neoplastic disease. Despite the limitations of
retrospective and prospective observational studies and the need for
more randomized trials, current evidence suggests that short-term
HRT does not appear to have an adverse effect on oncologic outcome
in most gynecologic cancer survivors and improves quality of life. HRT
use does not appear to increase the risk of breast cancer in BRCA 1/2
mutation carriers who do not have a personal history of ER/PR
positive breast cancer, nor does it nullify the breast/ovarian cancer
risk-reducing effects of RRSO. Women with low-grade, early-stage
endometrial cancer, cervical cancer and ovarian cancer with no other
absolute contraindications for HRT are also potential candidates for
this therapy. HRT should be avoided in women with ER/PR positive
breast cancer and used with caution in those with incompletely
resected ER/PR ovarian cancer. Conventional, non-hormonal therapies
such as the SSRIs are moderately effective for the treatment of
vasomotor symptoms; however, medicinal CAMs have no proven
benefit in this regard and should be approached with caution in
gynecologic cancer survivors.
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