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Abstract

Every year in the world a large number of women re-
ceive a diagnosis of gynecological cancer and undergo
a therapy such as surgery, chemotherapy and radio-
therapy to the pelvic region. A large portion of these
patients are already in menopause, but for younger
patients therapies are responsible of early menopause.
The physical and psychological symptoms due to iat-
rogenic menopause significantly reduce the quality of
life; however hormone replacement therapy (HRT) has
a high efficacy in reducing menopausal symptoms. The
prescription of HRT in patients with story of gyneco-
logical cancer is debated because its safety has not
been completely proven. The main criticism is based
on the theory that the hormone replacement could
stimulate growth of residual cancer cells increasing the
risk of recurrence.
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Core tip: In this paper we analyze the role of hormone
replacement therapy (HRT) in patients affected by
gynecological neoplasms with iatrogenic menopause
symptoms. We have analysed more than 70 articles
with the aim to evaluate the possibility of using HRT in
different gynaecological malignancies related to stage
and grade of the neoplasm. The literature shows that
the use of HRT is controversial in type I of endometrial
cancer, endometrioid type of ovarian cancer, uterine
cervix adenocarcinoma and endometrial stroma and
leiomyosarcoma.
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INTRODUCTION

Hormone replacement therapy (HRT) consists in the
administration of synthetic or natural female hormones
to compensate the diminution or deprivation of natu-
ral hormones. Estrogenic therapy is useful in reducing
menopausal symptoms like night sweats, insomnia, hot
flushes, sexual disorder and dyspareunia'”. Moreover
Estrogens are effective in preventing the acceleration of
bone turnover and the bone loss associated with meno-
pause, and in reducing cardiovascular accident a diabetes
insurence. HRT is the use of Estrogen alone (ERT) or,
in women with an intact uterus Estrogen combined with
a Progestin (EPT) to prevent endometrial proliferation
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that can exacerbate an endometrial cancer. In fact, Es-
trogen brings an endometrial proliferation by increasing
estrogen/progesterone receptors and cellular mitosis in
the endometrial glandular epithelium. The association
of Progestin creates a down-regulation of these recep-
tors and moreover an induction of the activity of the 17
B-estradiol dehydrogenase which transforms Estradiol
into Estrone that has an inferior activity. The association
of Progestin thereby reduces the estrogenic stimulus on
the endometrium®. Under the progestin influence, the
histology of the endometrium changes from prolifera-
tive to secretive, and this reduces the risk of insurance
of hyperplasiam. In the past 10 years much confusion
has been generated regarding the use of HRT in the gen-
eral population. In fact HRT led to some important
risk like breast cancer, venous thromboembolic events,
stroke and coronary artery events''. After the publica-
tion of “Updated 2013 International Menopause Society
recommendations on menopausal hormone therapy and
preventive strategies for midlife health”!"" 2 general con-
sensus on HRT has been agreed. However in oncological
environment the use of HRT remains subject of debate.
Women treated for gynecological cancer invariably incur
the consequences of Estrogen deficiency due to the sut-
gical resection of the ovaties, irradiation and chemothera-
py“zl. Because of the underlying fear of cancer survivors,
the insecurity of the clinicians, the lack of national or
societal guidelines and the possibility of litigation should
the woman develop a recurrence whilst taking oestrogen
therapy, most clinicians do not prescribe HRT to these
patients'”
This has led to many women being denied the use of

1 regardless of tumour type and disease stagem.

HRT thereby increasing the number of young patients
who experience the effects of iatrogenic menopause.
This is severely more intense than the natural onset both
because of the sudden decline in estrogen/androgen lev-
els and because of the younger age of the patientsm%].
In particular severe hot flushes, vaginal dryness, sexual
dysfunction, sleep disturbances, and cognitive changes
may significantly affect quality of life!"”. The purpose of
this review is to analyze the possibility of using ERT or
EPT in patients who have been treated for gynecological
malignancies with the aim of establishing recommenda-
tions for clinical practice.

RESEARCH

We reviewed the literature using the terms: HRT, ovarian
cancet, cervical cancer, uterine sarcoma, endomettial can-

cer, bordetline ovarian tumor. We analyzed more than 70
articles for the present study.

OVARIAN CANCER

Epithelial ovarian cancer

Epithelial ovarian cancer (EOC) is the most common
type of ovarian cancer and the leading cause of gynaeco-
logical cancer related mortality™*"”, Tt typically develops
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as an insidious disease , with few distinct symptoms

until the tumour has become large or disseminated"”.
Currently, cytoreductive surgery combined with plati-
num-based chemotherapy is the standard treatment also
for patients of child-bearing age. Cytoreductive surgery
for a malignant ovarian tumour frequently results in the
loss of ovarian function and menopausal symptorns[zz]
HRT use for these patients is controversial because of
the potential stimulation of residual cancer cells and the
induction of new hormone-dependent disease™. Epide-
miological investigations have suggested that malignan-
cies of the genital tract may be associated with hormonal
stimuli and with the ingestion of long-term oral estro-
genm’zﬂ. In vitro experiments have yielded inconsistent
results regarding the estrogen stimulation of cancer cell
proliferation. Certain /n vitro experiments have shown
that estrogen is capable of stimulating the proliferation
P62 \While some results of these stud-

ies showed tumour cell growth inhibition by estrogen[zs],

of malignant cells

other authors found no effect of estrogen on malignant
cell growth[zg’aol. There are 4 different histological types
of epitelian ovarian cancer: serous, endometrioid, clear
cell and mucinous carcinoma. The 70% of EOC are
serous type and probably derive from the ovary epithe-
lium or the fallopian tube™. Endometrioid and clear cell
tumours normally occur in patients that have ovarian
inclusion cyst or foci of endometriosis. Endometrioid
type of adenocarcinoma is similar to histological type
of endometrioid adenocarcinoma of endometrium” 7.
Endometrioid EOC express estrogen receptors and for
this reason it is retained that HRT can stimulate post-
surgical residual cancer. Even so, there are no studies
that have shown a real association between HRT and the
development of EOC after treatment””. Studies about
HRT use after treatment of endomettioid cancer shows
that HRT can be used in patients affected by early stage
of endometrioid EOC. Although in patients with Stage 3
endometrioid adenocarcinomas because of the high pos-
sibility of residual disease after surgery the use of HRT is
not secure in clinical practicem]. Two meta-analyses with
contrasting data about the impact of HRT on EOC fol-
low up have been published, the first demonstrating no
increase in relative risk of EOC in patients having HRT
and the second demonstrating a little but significant raise
in risk after long use (10 years plus)w’ss]. Different studies
have investigated the possible adverse effects of HRT in
patients who have undergone surgery and chemotherapy
for EOC. Guidozzi ef al'” tealized a prospective random-
ized study of 130 patients diagnosed with advanced stage,
high grade serous ovarian cancer to analyze the effects of
HRT on survival. That women who had eatlier taken es-
trogens or had ovarian low malignant cancer were exclud-
ed. All of these patients underwent cytoreductive surgery
and after cisplatin-based chemotherapy were randomized
to have either oral Premarin »s placebo. After a follow
up of 48 mo no considerable divergence in survival was
noted between the two groups and the study establishing
that HRT can be somministrated with the purpose of
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Borderline ovarian tumour

Borderline ovarian tumors (BOTSs) comprise approxi-
mately 15%-20% of all epithelial ovarian malignan-
cies"""!. They are known for their low malignant poten-
tial and for unclear associated risk factors. Patients with
BOTs are, in general, younger than women with EOC:
their average age at diagnosis is between 45 years old™,
and 30% of patients are less than 40 years old. BOTs can
be unilateral or bilateral. Similarly to carcinoma, they can
spread to the peritoneum and, eventually, to the lympho-
nodes'™. Standard surgical treatment is based on bilateral
salpingo-oophorectomy with or without hysterectomy.
After comprehensive surgical staging, cystectomy or uni-
lateral annessiectomy can be offered to patients who want
to preserve their fertility™!. However, young patients fot
whom fertility-sparing surgery is not feasible (because
of BOTs diffusion or recurrent disease) will suffer from
latrogenic menopause. For these patients HRT is an im-
portant issue. In 2006 Mascarenhas ef al™ showed that
out of 150 patients with BOTs, 93% survived at least
five years and out of these, 51% had used HRT after di-
agnosis. In 2012, Fischerova et al®™ concluded that HRT
should be offered to these patients.

In literature, no prospective randomized study on
HRT after BOTs was found, but we agree with the idea
that HRT should be proposed in patients with bother-
some symptoms for the same reasons that HRT is of-
fered to patients with ovarian cancer.

Germ cell ovarian tumour

Ovarian germ cell tumors (OGCT) includes benign or
maligna. Dysgerminoma, yolk sac tumour, embryonal car-
cinoma, polyembryoma, non-gestational choriocarcino-
ma, mixed germ cell tumours, and teratomas (immature,
mature, and monodermal types)m are all OGCTs. The
age of insurance is between 10 and 30 years of agCW].
Fertility sparing surgery is possible but most patients are
submitted to adjuvant chemotherapy (e.g., bleomycin +
etoposide + cisplatin)[48] and radiotherapy. This results in
a gonadal dysfunction leading to transient or permanent
ovarian failure™”. There is no evidence that hormones
increase recurrence or decrease overall survival of ovar-
ian cancer survivors and, although the research has been
almost exclusively in epithelial ovarian cancer survivors,
there seems to be no reason why HRT should not be giv-
en to survivors of OGCT". On this basis, in 2009 Singh
et al” concluded that these patients can benefit from the
use of HRT.

Sex cord ovarian tumour

Sex cord-stromal tumours include granulosa cell tumours
(GCTs), thecomas, Sertoli-Leydig cell tumours, gynan-
droblastoma. The most malign and the most common
sex cord stromal neoplasms is GCT"" which are also
the most common. They secrete steroid hormones and
diagnosis in frequently secondary to hypoestrogenism
symptoms onset. Fertility preserving surgery can be of-
fered in Stage 1 patients; a total abdominal hysterectomy
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with bilateral salpingo-oophorectomy is mandatory for all
other patients™. Regarding the possible use of hormonal
treatment to restore patients from menopausal symp-
toms, although no studies have been published, the gen-
eral consensus is that HRT should not be used because
of their hormone-dependent nature. In fact about 30%
of GCTs are Estrogenic Receptor Positive and 100% are
Progesteron Receptor positivem]. In 2013, Guidozzi™"
confirmed that it may be prudent to avoid estrogen
therapy in women who are survivors of ovarian stromal
tumours, in particular if the tumour was a GCT.

EC

EC is the most frequent gynaecological cancer. We can
divide EC into 2 different types: Type [ is the endometri-
oid histotype, which express estrogen and progesterone
receptor and normally has a low grade. Major risk fac-
tors are prolonged use of estrogen, obesity and physi-
ological hyperestrogenism. Type II EC normally has a
serous-papillary or clear cell histotype, it doesn’t express
Estrogen and Progesterone receptors and habitually it

has a high histological grade and for this reason it is more
offensive than type I B This malignancy principally af-
fects post-menopausal women, although about 20%-25%
of women with EC are pre-menopal and about 5% have
less than 40 years of age[54]. This cancer is normally di-
agnosed at an early stage (85% of patients in Stage I or
II) because of abnormal uterine bleeding as a prevalent
symptom of the neoplasm®™. Surgery represents the
principal treatment: the typical surgical intervention is
total hysterectomy and bilateral salpingo-oophorectomy
to leave out the risk of ovarian metastasis or ovarian
cancer. In advanced stages or precatious clinical condi-
tions of the patient the primary treatment is radiotherapy.
Because of the important role played by estrogens in the
onset of the most common endometrial cancer, HRT
may stimulate the growth of occulti tumour cells remain-
ing after surgical treatment. For this reason replacement
of this hormones after disease treatment seems to be
contraindicated. However thete is no evidence that HRT
may adversely affect disease free survival and the recut-
rence rate in women treated for endomettial cancer™”.
Several studies have analyzed patients affected by en-
dometrial cancer treated with HRT to reduce iatrogenic
menopausal symptoms. Creasman ¢ /™" and Lee et al”
in 1986 and in 1990 respectively, published case control
studies on HRT in endometrial cancer Stage 1 patients
finding a lower recurrence rate, longer disease-free and
overall survival in users against non-users. In fact in the
Lee series no recurrences occurred in estrogen users
while HRT had been prescribed only in patients with
low risk of recurrence (Stage 1A or 1B and low grade).
The control group had a higher recurrence rate because
of the higher-risk disease (Stage 1C grade 3). When only
low-risk patients were compared Lee found no difference
in recurrence rate. In 1990 two separate retrospective
studies published by Bryant®” and Baker®, examined
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Table 3 Recommendations

Site Tumour type HRT
Ovary EOC
Endometrioid No'
Others Yes
Germ cell ovarian tumour Yes
Sex cord ovarian tumour No
Uterus Endometrial cancer
Type 1 No'
Type 2 No'
Uterine sarcoma
Endometrial stroma sarcoma No
Leiomyosarcoma No
Cervix Adenocarcinoma No
Squamous Yes

'To evaluate in a multidisciplinary team. HRT: Hormone replacement th-
erapy; EOC: Epithelial ovarian cancer.

of uterine pure sarcomas (42%-60%) and some express
estrogen and progesterone receptors at different levels.
Avoidance of estrogen therapy is generally recommended
in surgically treated women with LMS because of their

. .. 68
potential hormone sensitiveness'®”.

CERVICAL CANCER

Cervical cancer is the second most common gynaecologi-
cal cancer with an important mortality and morbidity.
Due to pap-test screening carly diagnosis and therapies
are increasing leading to a larger population of young
women facing collateral gynaecological symptoms. Al-
though fertility sparing treatment is possible in catly stag-
es, in advanced stages treatment consists of either radical
surgery or primary chemo-radiotherapy. In squamous
carcinoma, almost 80% of cervical cancers, ovary preser-
vation is usually feasible and safe due to the low metasta-
sis rate however for adenocarcinomas oophorectomy is
usually recommended. Women with cetvical cancer often
undergo external radiotherapy or brachytherapy causing
significant toxicity to the vagina. In addition to symptoms
caused by iatrogenic menopausal status this may result in
vaginal stenosis, dyspareunia and major sexual problems.
Generally HRT is not refused in patients who complain
of menopausal symptoms after treatment for squamous
cervical cancer (SCC)'*™. SCC is not considered an estro-
gen responsive tumour even though estrogen receptors
have been described in this tissue too. A study by Ploch™
on 120 women showed no change in the survival rate or
Disease Free Survival at five years in patients receiving
HRT after treatment for cervical cancer Stage [ /1I. A
higher risk seems to exist for cervical adenocarcinoma. It
has been suggested that it should be treated in the same
way as endometrial cancer because of the dependence of
this histotype on oestrogen stimulation”"!. The adverse
effect of radiotherapy like vaginal stenosis can be treated
with local oestrogen subministration but there is no clear

evidence about a linkage between hormonal therapy and
23]

a worse prognosis of cervical cancer
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BRCA MUTATION CARRIERS AFTER

SALPINGO-OOPHORECTOMY

Women with germ line BReast CAncer type 1 (BRCAT)
or BRCA2 mutations have higher life time risk of ovat-
ian (15%-56%) and breast (45%-80%) cancers than the
general population (ovarian cancer 1.4%; breast cancer
12%)™. In women between 35 and 40 years old profilac-
tic annessiectomy is recommended to reduce the risk of
insurance of ovatian malignancies, causing the insurance
of iathrogenic menopause with deterioration of quality
of life. Two observational studies in women with BRCA
mutation treated with prophylactic salpingo-oophorec-
tomy showed no increase of breast cancer incidence in
HRT users”™™. On the contrary, Million Women Study
compared HRT users with non users receiving placebo
and it demonstrate an increased risk of breast cancer in
the first group of patients'”. Current studies of women
carring BRCA2 mutation are non randomized and there
is little data about the increased risk of breast cancer in
this group of patients.

Because of the increased risk of osteoporosis, cardio-
vascular event, cognitive problems and vasomotor symp-

toms related to hyatrogenic menopause, we agree with
the idea that short-term HRT should be propose!™.

CONCLUSION

HRT with Estrogen or Estrogen and Progestogen is
the therapy with the highest efficacy in the treatment
of physical and psychological symptoms of iatrogenic
menopause. HRT can be administered in women with
story of squamous cells carcinoma of the uterine cer-
vix; conversely should not be prescripted in patients
with endometrioid ovarian carcinoma, atypical histolo-
gles endometrial carcinoma, borderline ovarian tumour,
germ cell ovarian tumours and BRCA7-2 mutation car-
rier patients. The use of HRT in endometrioid EOC
and endometrial cancer is debated because there are no
studies that come to an agreement on this topic. We can
speculate that the use could be stage-dependent, but in
any case HRT should be discussed in a multidisciplinary
team. HRT use is not safe endometrioid endometrial
cancer, endometrioid ovarian cancer adenocarcinoma of

the uterine cervix, endometrial stroma sarcoma and leio-
myosarcoma. In these groups of patients non hormonal
therapies are rational alternative to HRT to reduce vaso-
motor symptoms. These recommendations are resumed
in Table 3. HRT should start after six months from the
last treatment (chemotherapy or radiation therapy) to
reduce thrombotic risk due to cancer, chemotherapy and
hormone therapy.
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