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Abstract
Although adenocarcinoma of the endometrium (EC) is a hormone dependent neoplasm, no hormone therapy has ever been registered
and there are no clear guidelines for the determination of steroid hormone receptors in the tumor tissue. Aromatase inhibitors (AIs) have been
hypothesized as an opportunity for treatment. This article briefly reviews the current evidence for the role of AIs and the potential prognostic/
predictive role of hormone receptors in the treatment of EC.
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Introduction
Endometrial carcinoma (EC) is the most common
gynecological malignancy in the US with over 50,000 women
each year, with a mortality of about 8,500 patients/year [1].
Adenocarcinomas encompass more than 90% of uterine cancers
of which about 80% are linked to an excess of estrogens related
to obesity and insulin resistance [2] (type I), and the remaining
20% of unknown etiology (type II) [1]. The incidence of EC
has recently been found to increase with increasing BMI [2].
Compared with women with a normal BMI, the RR of diseasespecific mortality for obese with a BMI=30-34.9kg/m2 is 2.53,
and for morbidly obese women with a BMI>40kg/m2, the
RR is 6.25 [2]. Furthermore, one of the main risk factors for
endometrial adenocarcinoma is represented by the excess of
exogenous and endogenous estrogens. It has been shown that
the use of estrogens for 10 years increase of 10-times the risk to
develop EC [3]. Moreover, prospective cohort studies have been
shown as an increased serum estrogen levels double the risk
of cancer incidence [4]. Aromatase, the enzyme that converts
androgens to estrogens, is present in the ovaries, placenta, and
many peripheral tissues. In postmenopausal women, the action
of aromatase produces the majority of circulating estrogen [5].
Studies have shown that EC express higher levels of aromatase
compared to normal endometrium, hypothesized to function
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through a paracrine mechanism [6]. Aromatase inhibitors (AIs)
act to block the action of the enzyme, and have been show to
suppress up to 95-98% of all circulating estrogens [7]. In
agreement with what was previously reported for breast cancer
(BC) patients, AIs may find a clinical use in EC treatment. The
results of a study conducted by Chlebowski and colleagues
suggested that the use of AIs to lower circulating estrogen levels
in BC patients might reduce the risk of developing EC compared
to tamoxifen [8]. In line with this observation, a recent metaanalysis by the Early Breast Cancer Trialists’ Collaborative Group
(EBCTCG) on AIs versus tamoxifen in responsive to hormone
therapy BC, showed a reduced EC incidence in the group treated
with AIs (10-year incidence 0.4% vs 1.2%; RR=0.33, 95%CI;
0.21-0.51) [9]. Given the magnitude of the RR reduction, the
difference between AIs and tamoxifen is only partially consistent
with the increased risk associated with the use of tamoxifen by
itself, and suggests how AIs could effectively reduce the risk of
EC compared to not carrying out any treatment.
The MAP3 prevention study selected healthy postmenopausal women at high risk for BC with a Gail score>1.66%,
or previous atypical hyperplasia or lobular carcinoma in situ at
the biopsy, or with previous mastectomy for ductal carcinoma
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in situ (DCIS) [10]. Patients were randomly assigned to receive
exemestane 25 mg/day or placebo for 5 years with a median
follow-up of 35 months [10]. The study showed a 65% relative
risk reduction for invasive BC (RR=0.35, 95% CI;) and less
gynecologic cancers in the exemestane group compared to the
placebo ones [10]. More recently, the prevention study IBIS II,
showed that the use of anastrozole in postmenopausal women
selected for family history or previous mastectomy for DCIS
positive to estrogenic receptors (ER), reduced significantly
the risk of BC [11]. After a median follow-up of 5 years, the
intervention arm showed a HR=0.47 (95% CI; 0.32-0.68) on the
onset of BC and 3 cases of EC with anastrozole versus 5 with
placebo [HR= 0.61 (95% CI; 0.15-2.54)] [11]. Lindemann and
colleagues in a phase II study evaluated the efficacy and safety
of exemestane in patients with advanced, persistent or recurrent
EC [12]. Data showed a 10% objective response rate (ORR) and
a 6-month progression failure in 35% of patients with hormone
receptor-positive tumors with a good tolerability since most
of the recorded adverse events (AE) were of grade 1-2 [12].
Slomovitz et al. conducted a phase II study on patients with
progressive or recurrent EC to evaluate the efficacy of treatment
with everolimus plus letrozole with a 16-week clinical benefit
rate (CBR) of 40% and an ORR= 32% [13]. In 2016, Bogliolo
and colleagues performed a systematic review to assess the
effectiveness of AIs in the treatment of advanced CE [14]. The
potential clinical benefit of AIs in the treatment of advanced and
recurrent EC was underlined, highlighting the need to investigate
their best use depending on biological characteristics of EC such
as hormone receptors expression and functions [14].

Role of Hormone Receptors

The role and expression of estrogen and progesterone
receptors (ER, PgR) in the EC have extensively been studied
[15,16]. ER/PgR have been found positive in about 85-90% of
the well-differentiated EC, in those moderately differentiated
the ER/PgR were positive in approximately 70-85% of the
tumour cells, whereas only 13% of poorly differentiated EC had
detectable levels of ER/PgR [15]. Recent studies have shown
the importance of these receptors as prognostic and predictive
biomarkers, which may predict the response to anti-hormonal
therapy in EC [17,18]. In a cohort of 686 primary EC and 171
metastatic lesions, PgR expression was significantly associated
with patient survival (P<0.001) while PgR loss is related to
disease progression (23% of the primary tumors and 76% of
metastases) with increased proliferation for both ER positive
and negative EC [17]. Lack of ER was found to be associated with
epithelial-mesenchymal transition (EMT), a crucial step during
tumor progression and malignant transformation, and reduced
survival (P<0.001) [17]. The efficacy of the AI anastrozole
has been assessed by the Gynecologic Oncology Group (GOG)
indicating a partial response of 14.8% and an overall survival
of 6 months in advanced disease [19]. The response occurred
mainly in patients with PgR positive cancer [18] Similarly, in
patients treated with letrozole for ER and PgR positive advanced
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disease the response rate was 9.4% with a 6.7 months median
duration of stable disease [20].

Conclusion

To date, the standard management of EC are surgery
(total hysterectomy and bilateral salpingo-oophorectomy)
or chemotherapy and radiation. Estrogen is a hormone that
contributes to the proliferation of the endometrium, which may
lead to endometrial hyperplasia and subsequently, neoplasia. In
postmenopausal women, the action of aromatase produces the
majority of circulating estrogen. Given the action of aromatase
as the primary source of estrogen in postmenopausal women,
it has been hypothesized that its inhibition would be effective
in the treatment of EC. Clinical studies conducted so far provide
indirect evidence on the activity of AIs in preventing and
treating EC but do not allow clarifying the benefit in terms of
OS and PFS. In order to investigate the role played by AIs in
EC it could be useful consider the involvement of hormone
receptors. Evaluation of ER/PgR expression should be routinely
performed in endometrial cancer to guide treatment decisions.
This suggests that more investigations are indicated including an
analysis of receptor isoforms to definitely establish the clinical
effectiveness of receptor quantification in EC.
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