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Abstract
Cancer survivors are faced with several survivorship issues. In addition, young women may have
to face the challenges brought on by premature menopause. The issue of Hormone Replacement
Therapy (HRT) in these young ladies has always been a matter of debate. This is based on the
theory that HRT could stimulate the growth of residual cancer cells and lead to recurrence. This
article reviews the current recommendations for the use of HRT in various cancers. We also discuss the newer hormonal replacement therapies.
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1. Introduction
Cancer survivors are plagued by survivorship issues such as cardiac problems, second malignant neoplasms,
weight gain, cognitive impairment, fatigue, psychological distress and depression [1]. Additional survivorship
issues faced by premenopausal women include amenorrhea, infertility, early menopause, sexual dysfunction,
osteopenia and osteoporotic fractures [2]. This article reviews the current recommendations for the use of HRT
in various cancers. The newer hormonal therapies have also been discussed.
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2. What Are the Challenges Faced by Young Women with Menopausal Symptoms of
Cancer and What Is Their Prevalence?
In this setting, menopausal symptoms are similar to those experienced at natural menopause. However, they are
more abrupt and persistent [3]. They include:
1) Hot flashes: A hot flash is defined as a subjective sensation of heat along with the objective signs of cutaneous vasodilatation and a subsequent drop in core temperature. It may be accompanied by sweating, palpitations, anxiety, night sweats, irritability and panic. It may last a few seconds to several minutes and may vary in
severity from mild to intolerable. It varies in frequency from symptoms occurring daily to several times a month
[4] [5].
2) Symptoms of genitourinary atrophy: Vaginal dryness and resultant dyspareunia lead to decreased desire
and arousal.
3) Sexual dysfunction: Sexual dysfunction results in depression, anxiety and vice versa. It has a negative impact on the quality of life. It is often not discussed with survivors, thereby adding to their distress [1].
4) Emotional upset: Weight gain and unhappiness with body appearance could lead to psychological distress.
5) Musculoskeletal symptoms: These women have loss of bone mineral density. Osteoporosis and arthralgia
may be worsened by aromatase inhibitors [3].
In 1997, the University of California at Los Angeles initiated the Cancer and Menopause Study (CAMS).
They evaluated the quality of life and health outcomes of young female survivors of breast cancer. The study focused on the reproductive and late treatment-related side effects. The prevalence of hot flashes ranged from 20%
in those aged 25 to 34 years to 65% in those aged 45 to 51 years. Similarly vaginal dryness and dyspareunia
were aged related, ranging from 20% in those aged 25 to 34 years to 55% in those aged 45 to 51 years [6].
Patients may have genetic predispositions to severe symptoms which are a focus of current research. Not only
do these symptoms compromise the quality of life, they may affect adherence to endocrine therapies. Thus those
whose side effects are poorly managed maybe at an increased risk of recurrence [7].

3. Definition of Hormone Replacement Therapy (HRT)
HRT is defined as the administration of natural or synthetic female hormones to compensate the diminution or
deprivation of natural hormones. Estrogen alone (ERT) is used in a woman whose uterus has been removed. In a
woman with an intact uterus, Estrogen is combined with a Progestin (EPT), so as to prevent endometrial proliferation [8].

4. Why Do We Need to Add a Progestin?
Estrogen leads to upregulation of estrogen/progesterone receptors and cellular mitosis in endometrial glandular
epithelium. This leads to endometrial proliferation. Addition of Progestin causes down regulation of receptors. It
also induces the enzyme 17β-Estradiol dehydrogenase, which transforms Estradiol (E2) to Estrone (E3). E3 has
inferior activity. So, the histology of the endometrium changes from proliferative to secretory [9].

5. Definition of Menopause
The criteria for menopause laid down by National Comprehensive Cancer Network (NCCN); include a history
of prior bilateral oophorectomy, age 60 years and above. Those below 60 years of age and amenorrhoeic for
twelve months or longer in the absence of chemotherapy, tamoxifen or ovarian suppression, should have Estradiol (E2) and Follicle Stimulating Hormone (FSH) levels in the post menopausal range. Women on tamoxifen
and below 60 years of age should have E2 and FSH levels in the post-menopausal range [10].
Premature menopause refers to menopause occurring more than two Standard Deviation (SD) below the mean
average age for the population, although the age of 40 years is often used as a cut off. Premenopausal women
have low FSH levels (<10 mIU/mL). In ovarian failure, either physiological or therapy induced, E2 levels decline and FSH levels increase. Menopausal FSH levels are usually >40 mIU/mL [11].

6. Treatments for Cancer Which May Result in Premature Menopause and/or
Sexual Dysfunction
1) Surgery and radiotherapy to the pelvis: for gynecological cancers [1].
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2) Chemotherapy: it depends upon drugs used, cumulative dose and patient’s age. Incidence of amenorrhea in
survivors of breast cancer, treated with various regimen is as follows; 61% in patients aged < 40 years, and 95%
in those aged ≥ 40 years of age, in those treated with CMF (Cyclophosphamide, Methotrexate, 5 Fluorouracil).
For FAC (5 Fluorouracil, Doxorubicin, Cyclophosphamide), AC (Doxorubicin, Cyclophosphamide), FEC (5
Fluorouracil, epirubicin, Cyclophosphamide), TAC (Docetaxel, Doxorubicin, Cyclophosphamide), it is 32.8%,
34%, 51%, 51.4% respectively [12]-[16].
3) Anti-estrogen therapy: the effects of anti-estrogen therapy mimic menopause and also contribute to ovarian
dysfunction [15] [17].
4) Survivors with a history of Hematopoietic Stem Cell Transplant (HSCT): They have multiple types of sexual dysfunction even after 5 to 10 years. It may be related to Graft versus Host Disease (GvHD), such as vaginal
fibrosis, stenosis, mucosal changes and vaginal bleeding. High dose of steroids lead to emotional lability. They
also affect feelings of attractiveness and sexual activity [18].
Several mechanisms of chemotherapy induced early menopause have been described. In vitro studies suggest
that chemotherapy leads to direct follicular damage due to apoptotic changes in pre-granulosa cells [19]. There
is destruction of primordial follicles and impairment of follicular maturation. Ovarian cytotoxicity is irreversible,
as women are born with a fixed number of germ cells, and these are not replenished [20].

7. Various Studies on the Role of HRT in Menopause
Two landmark studies which described the risks and benefits of HRT in healthy women were Million Women
Study (MWS) and Women’s Health Initiative Study (WHI). As per the WHI study, EPT lead to an increase in
incidence of breast cancer and reduction in colorectal cancer.
There was no difference in the incidence of endometrial cancer. Use of ERT revealed no difference in the incidence of breast and colorectal cancers. The MWS had three arms. The EPT arm had an increased incidence of
breast and ovarian cancer, while there was no difference in endometrial cancer. On the hand, the ERT arm and
Tibolone arm, showed an increase in incidence of both, breast and endometrial cancers [1].

7.1. Role of HRT in Survivors of Breast Cancer
The annual incidence of breast cancer in the age group of 25 to 39 years is 91.3 per 100,000 lakh women [21].
Two Randomized Controlled Trials (RCTs), HABITS (HRT After Breast Cancer—Is iT Safe?) and Stockholm
study, comparing menopausal HRT with no therapy in women with early stage breast cancer, were carried out in
Sweden, in 1997 [1].
The HABITS Trial aimed to evaluate the potential risk of recurrent breast cancer in women using HRT. It was
designed to enroll at least 1300 women and follow them up for five years. It was terminated early on December
17th, 2003, after a median follow-up of slightly longer than two years. This was because recurrent or de novo
breast cancer had developed in 26 women in the HRT group and 7 women in the no-HRT group. There was an
unacceptably high risk of breast cancer in breast cancer survivors allocated to receive HRT for menopausal
symptoms. An unplanned subset analysis of the HABITS trial showed no increase in ER negative breast cancer
on HRT [22].
Table 1 summarizes the risks and benefits of HRT in breast cancer survivors [22]-[24].

7.2. Tibolone in Breast Cancer Survivors
Tibolone acts on neuroendocrine circuitries, relieving hot flushes and mood swings. It acts on vaginal and clitoral tissues, causing vascular congestion and lubrication. LIBERATE (Livial Intervention following Breast
cancer Efficacy, Recurrence and Tolerability Endpoints) was a randomized, placebo controlled, double-blind
study, carried out from July 2002 to December 2004. It was stopped six months in advance. The primary endpoint was breast cancer recurrence. The secondary endpoints were vasomotor symptoms, bone mineral density
(BMD), health-related quality of life and overall survival. 3148 women from 245 centres in 31 countries, treated
for breast cancer, who had attained menopause, were enrolled in this study. At a median follow-up of 3.1 years,
an increased risk of recurrence with the Tibolone users (HR 1.40) was observed. The risk of breast cancer recurrence was more evident in women with ER-positive tumors status than in ER-negative tumors [25].
Therefore, Estrogen replacement therapy is not recommended in women with a history of breast cancer,
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Table 1. Risks and benefits of HRT in breast cancer survivors [22]-[24].
Risks of HRT

Benefits of HRT

Recurrence of breast cancer:
HABITS trial: At a median follow up of 2.1 years, 26 patients in the HRT group and 7 patients
in the non-HRT group had a new breast cancer event.
WHI trial: Women in the EPT group experienced a 26% increase in breast cancer (38 vs 30 per
10,000 person-years).

Reduction in risk of fractures
(WHI trial)

Lung cancer:
WHI trial: At a mean follow-up of 5.6 years and 2.4 years of additional follow-up, there was a
trend towards increased lung cancer along with increased mortality. The risk continued even
after cessation of HRT. This is of concern for smokers and for those who have other risk factors
for lung cancer

Possible decreased risk of colorectal
cancer (WHI trial)

Others:
WHI trial: Women in the EPT group had an increased risk of coronary artery disease, stroke
and pulmonary embolism.

including those who have hormone receptor negative disease, because of the increased risk of breast cancer recurrence [26].

7.3. Role of HRT in Survivors of Epithelial Ovarian Cancer (EOC)
Cytoreductive surgery leads to loss of ovarian function. Use of HRT is not recommended in Endometrioid epithelial ovarian cancer because of the potential stimulation of residual cancer cells and induction of new hormone-dependent disease. It may be used in other types of EOC [8].

7.4. Role of HRT in Ovarian Germ Cell Tumor Survivors
Fertility sparing surgery is possible in most cases. Adjuvant chemotherapy with Bleomycin, Etoposide, and Cisplatin results in gonadal dysfunction, leading to transient or permanent ovarian failure. These patients might
benefit from HRT [8].

7.5. Role of HRT in Survivors of Sex Cord Stromal Tumors
The most common histopathological subtype is Granulosa cell tumor. About 30% of these tumors are Estrogen
Receptor (ER) positive and 100% are Progesterone Receptor (PR) positive. Hence, HRT should not be used because of hormone dependent nature [8].

7.6. Role of HRT in Endometrial Cancer Survivors
20% - 25% of women with endometrial cancer are premenopausal. There are two types of endometrial cancer.
Type I is Endometrioid, ER and PR positive, low grade and associated with prolonged use of estrogen and obesity. Type II is serous papillary or clear cell type, ER and PR negative, high grade and aggressive in nature [8]. A
trial conducted by the Gynecologic Oncology Group (GOG) randomized women with Stage 1 and Stage 2 endometrial cancer after hysterectomy, to 3 years of conjugated estrogen, 0.625 mg or placebo, but failed to recruit
and was terminated early, when the WHI-E study was published. A preliminary report of 1236 women, at a median follow up of 35.7 months, demonstrated a recurrence rate of 2.3% in the HRT group vs. 1.6% in the placebo group. Deaths due to endometrial cancer were 0.8% in the HRT group and 0.6% in the placebo group. HRT
is not recommended in survivors of endometrial cancer [27].

7.7. Role of HRT in Survivors of Uterine Sarcoma
Uterine sarcomas are rare tumors 93% - 8% of all uterine malignancies in women), hence data is limited. They
include Leiomyosarcoma, endometrial stromal sarcoma, undifferentiated stromal sarcoma and carcinosarcoma.
Endometrial stromal sarcomas are hormone sensitive. Estrogen therapy is contraindicated [8]. In a retrospective
series of 22 patients, recurrence rates were 80% (4 out of 5 patients) in those who received HRT and 35% (6 out
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of 17 patients) for those who did not [28]. Leiomyosarcoma is also a hormone sensitive tumor; it expresses estrogen and progesterone receptors. So, avoidance of estrogen therapy is recommended [8].

7.8. Role of HRT in Survivors of Cervical Cancer
External Beam Radiotherapy (EBRT) and Intra Cavitary Brachytherapy (ICBT) are indicated in advance stages.
This leads to iatrogenic menopause, vaginal Stenosis and dyspareunia. There is no clear evidence about a linkage between hormonal therapy and adverse outcome in cervical cancer. HRT is not contraindicated in survivors
of cervical squamous cell cancer. However, caution must be exercised in cervical adenocarcinoma, as this subtype is estrogen dependent [8].

7.9. Survivors of Other Malignancies
HRT is not a risk factor for the development of non-endocrine dependent malignancies. There is no RCT to
show that HRT use is detrimental in this group. In those rendered menopausal following treatment of leukemia
and lymphoma, HRT may be prescribed upto 51 years of age [1].

7.10. Role of HRT in Osteoporosis
Estrogen has anti-resorptive properties with proven anti-fracture efficacy. This was demonstrated in the WHI
study. Estrogen therapy alone and combined estrogen and progesterone were associated with a 33% to 34% reduction in hip fracture. In women with chemotherapy induced menopause who are not at increased risk for
breast cancer, replacement of estrogen/progesterone until the normal age of menopause is very likely to be beneficial for bone health [26].
However, as already mentioned earlier, estrogen replacement therapy is not recommended in women with a
history of breast cancer [26].

8. When Do We Commence HRT, at What Dose and for How Long?
HRT is to be initiated after six months after completion of treatment (chemotherapy or radiation therapy) to reduce the thrombotic risk due to cancer and its treatment [8].
As per the updates 2013 International Menopause Society recommendations on menopausal hormone therapy,
HRT must be individualized and tailored according to the symptoms, personal history (age, time since menopause, risk of venous thromboembolism, stroke, ischemic heart disease and breast cancer), preferences and expectations of the woman. It is recommended until the average age of natural menopause. Data from the WHI
study support safe use for at least five years in healthy women starting treatment before 60 years of age. Continued use may be appropriate based on individual risk profile [29].
Lower doses of HRT can reduce symptoms and maintain quality of life in many women. However, long term
data regarding risks of fracture, cancer and cardiovascular complications are lacking [29]. Androgen replacement should be considered for women with diminished sexual desire and arousal.

9. Newer Agents in the Management of Symptoms of Menopause
A phase I clinical study was conducted using ultra-low-dose Estrone (E3) and Lactobacillus acidophilus vaginal
tablets, for vaginal atrophy in post-menopausal breast cancer patients on aromatase inhibitors (AIs). AIs worsen
or induce vaginal atrophy, dryness and dyspareunia. The most effective therapy is vaginal estrogen application.
Vaginal administration of any dose of Estradiol (E2), increases serum levels of estrogen, which in turn can stimulate growth of breast cancer cells. Hence, E3, which is less potent,was preferred. It did not increase serum estrogen levels, or endometrial proliferation. Each tablet consists of 100 million viable L. acidophilus KS400 and
0.03 mg E3. One tablet was inserted deep into the vagina before sleep for four weeks, followed by maintenance
therapy with three vaginal tablets weekly, for eight weeks. The benefits of E3 are that it cannot be transformed
back to E2. It has a sorter nuclear retention time, of less than 6 hours. It has low affinity to the nuclear receptor
and plasma proteins and has rapid metabolic clearance. Continuous and high doses of E3 are not achieved. This
is because, vaginal absorption of E3 decreases as the vaginal epithelium matures over a few days to weeks. Similar studies could be conducted in young women with menopausal symptoms of cancer [30].
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Table 2. Role of HRT in survivors of various malignancies.
Site

Histopathological type

Is HRT indicated?

Breast

Any

No

Ovary

Endometriod type of epithelial
ovarian cancer

No

Others

Yes

Germ cell tumor

Yes

Sex cord stromal tumor

No

Type 1 endometrial cancer

No

Type 2 endometrial cancer

No

Endometrial stromal sarcoma
Leiomyosarcoma

No

Adenocarcinoma

No

Squamous cell carcinoma

Yes

Uterus

Cervix

Others:
Leukemia and lymphoma, survivors with a history of
hematopoietic stem cell transplant

Yes

Other non-endocrine dependent malignancies

Yes

Ospemifene is a novel Selective Estrogen Response Modifier (SERM). It is indicated in post menopausal
women with moderate to severe dyspareunia due to vulvar and vaginal atrophy, without known or suspected
breast cancer and without a history of breast cancer. It is a 60 mg tablet, administered orally, once daily. It is
recommended by NCCN for dyspareunia in survivors, but only if the cancer was not hormone sensitive [31].

10. Conclusion
HRT is contraindicated in survivors of breast cancer, endometrioid type of EOC, sex cord stromal tumors, endometrial cancer, leiomyosarcoma and endometrial stromal sarcoma of the uterus. Caution needs to be exercised
in adenocarcinoma of the cervix. It is not contraindicated in survivors of other types of EOC, germ cell tumor
and squamous cell carcinoma of the cervix (Table 2).
Young women who have survived the onslaught of cancer and its treatment are also faced with additional
emotional and physical hurdles. They may attain menopause several years earlier than expected. This will have a
negative impact on their quality of life. While several non-hormonal therapies are available to combat the
symptoms of premature menopause, development of less potent and yet effective hormonal therapies are the
need of the hour.
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Abbreviations Used in This Article
CAMS: Cancer and menopause study
E2: Estradiol
E3: Estrone
EBRT: External Beam Radiotherapy
EOC: Epithelial ovarian cancer
EOT: Estrogen replacement therapy
EPT: Estrogen-plus-progesterone therapy
ER: Estrogen receptor
FSH: Follicle Stimulating Hormone
GOG: Gynecologic Oncology Group
GvHD: Graft versus host disease
HABITS trial: HRT After Breast Cancer—Is It Safe?
HRT: Hormone Replacement Therapy
HSCT: Hematopoietic Stem Cell Transplant
ICBT: Intra Cavitary Brachytherapy
LIBERATE trial: Livial Intervention following Breast cancer Efficacy, Recurrence and Tolerability Endpoints trial
MWS: Million Women Study
NCCN: National Comprehensive Cancer Network
PR: Progesterone receptor
RCT: Randomized Control Trial
SD: Standard deviation
WHI trial: Women’s Health Initiative trial
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