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ABSTRACT
Ovarian cancer is a persistent disease with periods of recurrence. Surgery with subsequent chemotherapy is not sufficient to
stop the disease. The aim of this study is to establish whether letrozole applied as maintenance therapy can prolong life without
progression. Thanks to exposure of estrogen receptors in ovarian cancer cells, hormonal therapy provides an alternative treatment
method. Aromatase inhibitors block synthesis of estrogen and prevent progression of ovarian cancer. More advantages are observed
when using aromatase inhibitors (letrozole) in low-stage serous and endometrioid ovarian cancer. However, further investigations
are needed to better evaluate this maintenance treatment.
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INTRODUCTION
Ovarian cancer is a recurrent disease. Due to unspecific
syndromes, the diagnosis is often too late and usually an advanced
stage of cancer is revealed. The main choice of treatment is radical
surgical treatment followed by chemotherapy. In cases of diagnosis
of diffused ovarian cancer, neoadjuvant chemotherapy is the first
line of treatment and then surgery is preferred. Special FIGO
classification was introduced to assess stage of ovarian cancer (Table
1). Moreover, estrogen receptors, especially ERα, are expressed in
more than 80% of high and low grade serous, endometroid ovarian
cancer and granulosa cell tumors [1]. It is observed that estrogen
receptors are presented in 38-60% of all ovarian cancers, of which
80% are endometrial histological types [2]. This can be a target of a
new method of therapy.
The idea of hormonotherapy in recurrent ovarian cancer is
based on the estrogen hypothesis connected with exposure of
ovarian surface epithelium to estrogen. Additionally, fat tissue
containing cholesterol is converted into estrogens, increasing
the level of endogenous estrogens. This mechanism is indicated
by overweight and obesity as a risk factor of hyperestrogenism
and its consequences. In ovarian cancer estrogens receptors are
positive in 36% of cases. Therapy based on aromatase inhibitors
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block synthesis of estrogens and exhibit antitumor effects against
ovarian cancer [3]. According to the National Comprehensive
Cancer Network guidelines (version 2.2021) hormonotherapy can
be a variant of maintenance therapy of ovarian cancer. Aromatase
inhibitors and tamoxifen are allowed for low-grade ovarian cancer
and endometrioid type of OC.
The aim of the study was to compare the benefits and
disadvantages of letrozole as a maintenance therapy of ovarian
cancer.

DISCUSSION

The main question is why it is a good option of treatment.
In Cunat et al. [4] discovered higher expression of aromatase
in normal ovarian tissue than in cancer tissue and detected
aromatase in epithelium. Aromatase P450 is also present inside
the endometrioid tissue with higher estrogen expression. Thanks
to this, there is a potential role of aromatase inhibitors in treatment
of endometriosis [5]. A multi-center phase II study investigated
letrozole as one of the aromatase inhibitors in treatment of
recurrent endometrioid endometrial cancer with clinical benefits
in 50% of the analyzed population [6]. Antiestrogen therapy is an
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alternative way of treatment. This is not a routine management.
For better analysis, different studies documenting the influence on
different histological types of ovarian cancer are presented. It is

also significant information about platinum response on treatment
(Table 2).

Table 1: FIGO staging in ovarian, fallopian tube, peritoneal cancer (2014).
I

Tumor Confirmed to Ovaries or Fallopian Tubes

IA

Tumor limited to 1 ovary or fallopian tube, capsule intact, no tumor on
Surface, negative washings

Tumor involves both ovaries or fallopian tubes (capsule intact), no tumor
on Surface of ovaries or fallopian tubes, negative washings/scites

IB
IC

Tumor limited to 1 or both ovaries or 2 fallopian tubes, with:

IC1

Surgical spill

IC2

Capsule rupture before surgery or tumor on ovarian Surface

IC3

Malignant cells in the ascites or peritoneal washings

II

Tumor Involves 1 or Both Ovaries or Fallopian Tubes
with Pelvic Extension (Below the Pelvic Brim) or Primary
Peritoneal Cancer

IIA

Extension and/or implant on uterus and/or fallopian tubes

IIB

Extension to the other pelvic intraperitoneal tissues

III

Tumor Involves 1 or Both Ovaries and 1 or Both Fallopian
Tubes, or Primary Peritoneal Cancer with Metastasis
to the Peritoneum Beyond the Pelvis and/or Positive
Retroperitoneal Lymph Nodes

IIIA1

Positive retroperitoneal lymph nodes only (cytologically or histologically
confirmed)

IIIA1(i)

Metastasis ≤ 10mm in greatest dimension

IIIA1(ii)

Metastasis ˃ 10mm in greatest dimension

Microscopic extrapelvic peritoneal metastasis (above the pelvic brim)
with or without positive retroperitoneal lymph nodes

IIIA2

Macroscopic, extrapelvic peritoneal metastasis ≤ 2cm in greatest
dimension with or without positive retroperitoneal limph nodes. Includes
extension to capsule of liver/spleen without parenchymal infiltration

IIIB

Macroscopic, extrapelvic, peritoneal metastasis ˃ 2cm in greatest
dimension with or without positive retroperitoneal limph nodes. Includes
extension to capsule of liver/spleen without parenchymal infiltration

IIIC
IV

Distant Metastasis Excluding Peritoneal Metastasis

IVA

Pleural effusion with positive cytology

Parenchymal metastasis, metastasis to extra-abdominal organs (including
inguinal lymph nodes and lymph nodes outside of the abdominal cavity)

IVB

Table 2: Classification according to the response to first-line treatment.
Platinum Response to First-Line Treatment
Platinum-refractory

Disease progression during first-line treatment

Platinum-resistant

Disease recurrence within 6 months from completing first-line treatment

Platinum-sensitive

Recurrence more than 12 months from completing first-line treatment

Partially Platinum-sensitive

Recurrence within 6-12 months from completing first-line treatment

Estrogen Receptor-Positive Ovarian Cancer

Low-Grade Ovarian Cancer

The first study on the analysis of estrogen receptor-positive
ovarian cancer was conducted in 2007 by Smyth et al. It was a
phase II study. Each patient took 2.5mg of letrozole orally daily.
In all case estrogen receptors in ovarian cancer were observed.
Analysis based on 42 women revealed 17% of patients with
more than 50% of regression of the disease. No progression was
observed in 26% of cases following 6 months of treatment. In 26%
of patient’s progression-free survival (PFS) was longer than 6
months. Radiological assessment showed in 9% partial remission
and in 42% stabilization of the disease at 12 weeks [7].

Hormonotherapy in low grade serous ovarian cancer was
induced after primary cytoreductive surgery as an adjuvant
hormonal monotherapy. Fader et al. published a retrospective study
based on 27 patients with stage II-IV of low-stage ovarian cancer
after surgery with the majority of women in stage III C (18/27
patients). Histologically, 96% of ovarian cancers were estrogen
receptor positive, while 32% showed expression of progesterone
receptors. Hormonal monotherapy consisted of use of letrozole
(55.5% of cases), anastrozole (37.1%) or tamoxifen (7.4%). After
41 months of observation in 6 cases recurrence occurred and 2
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patients died. As a result, it was found that PFS and overall survival
were increased in 2-year observation (82.8%; 96.3%) and 3-year
follow-up (79.0% and 92.6%) [8].

Gerhenson et al. [9] in 2017 investigated a group of women with
stage II to IV low-grade serous carcinoma of the ovary or peritoneum
after primary cytoreductive surgery and further platinumbased chemotherapy. The analyzed population was divided into
patients with maintenance hormonotherapy and women under
observation without additional treatment. The second subgroup
consisted of 70 women treated with letrozole (54.3%), anastrozole
(2.9%), tamoxifen (28.6%), leuprolide acetate (7.1%) and a small
percentage taking a combination of two drugs. Median PFS of the
whole group was 32.6 months. For patients under observation
median PFS was 26.4 months, while in the second group it was 64.9
months. In the comparison of patients with clinically free ovarian
cancer after completion of chemotherapy, hormone therapy gave
81.1 months of PFS, in contrast to 30 months. Women with a
partial response to chemotherapy with persistent ovarian cancer
had longer PFS (38.1 months) than those under observation (15.2
months). Extended PFS was observed in estrogen-receptor positive
ovarian cancer. Of course, patients with stage IV ovarian cancer had
a higher risk of progression than those with lower stage disease.

In 2020, Fernandez et al. [10] investigated presence of estrogen
and progesterone receptors in low-grade serous ovarian cancer
with 56-month follow-up observation and the influence of hormonal
treatment. Expression of estrogen receptors was observed in 96%
of women, in contrast to 67% observed for progesterone receptors.
As a result, higher expression of estrogen receptors in low-grade
serous ovarian cancer was correlated with better overall survival.
However, hormonal treatment (estrogen and tamoxifen) had no
influence on cancer cell proliferation. Another study conducted
by Marchetti et al. [11] showed benefits of letrozole in advanced
ovarian cancer as treatment of lower toxicity with longer survival
without progression, especially in advanced low-stage ovarian
cancer. Nica et al. [12] presented analysis based on the financial
aspect of hormonal therapy as a maintenance treatment in
advanced low grade serous ovarian cancer. In their study, letrozole
was confirmed as a cost-effective method of therapy with less
toxicity, with the advantages of stable or better quality of life and
longer PFS.

High-Grade Ovarian Cancer

Ramirez et al. [13] observed patients with recurrent highgrade platinum and taxane-resistant ovarian and peritoneal cancer
treated with a dose of 2.5 mg of letrozole orally. Clinical benefit
was observed in 26% of cases. Stable disease was observed in
23%, partial response in 3%, and no complete response was seen.
Adverse effects were not severe, with the most frequent being
fatigue and diaphoresis.

On the other hand, Papadimitriou et al. [14] conducted a phase
II study on women with recurrent epithelial ovarian cancer treated
with letrozole as maintenance therapy. Objective response to
treatment was observed in 15% of cases. Toxicity of letrozole was
generally low. No correlation between response to treatment and
estrogen or progesterone expression was found.

Letrozole in Endometrioid Ovarian Cancer

Pan et al. [15] described cases of endometrioid ovarian
cancer treated with letrozole. They concluded that the time of
induction of antiestrogen therapy is significant. PFS was longer if
C
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the maintenance therapy was conducted directly after completion
of chemotherapy. Additionally, remission after carboplatin with
gemcitabine and letrozole was no longer than 5 months. More
advantages were observed in endometrioid cancer with a lower
tumor burden after primary chemotherapy.

Letrozole as Part of Combination Therapy

Letrozole has also been used in combination therapy. ColonOtero et al. [16] conducted a phase II trial with ribociclib and
letrozole in endometrial cancer and ovarian cancer with positive
estrogen receptors. The analysis showed more advantages for lowgrade serous ovarian cancer (100% of cases of this type) and stage
1 or 2 of endometrioid type in 45.5% of women with this diagnosis.
In 50% of estrogen receptor positive ovarian cancer cases PFS was
12 weeks, meeting the endpoint of the study. Definitely less benefit
was observed in high-grade serous ovarian cancer. However, one
patient (6% of all) was treated for 24 weeks without progression.
On the other hand, letrozole was combined with everolimus in
a phase II trial in patients with relapsed estrogen-receptor-positive
high-grade ovarian cancer. The daily dose of letrozole was 2.5mg,
with everolimus 10 mg per day orally. In 47% of patients promising
12-week PFS with less toxicity was observed [17]. In 2020 Frisone
et al. [18] described a case of a patient with serous ovarian cancer
with homozygous deletion of the CDKN2A gene with a combination
of palbociclib and letrozole as a method of treatment. A good
clinical response was observed for 12 months.

CONCLUSION

There have been many studies investigating letrozole as a
maintenance therapy in recurrent ovarian cancer. However, the
analyzed groups were not sufficiently representative to conclusively
support application in a larger population. Letrozole presents
more benefits for low-stage serous and endometroid recurrent
ovarian cancer. Unfortunately, progression of the cell cancer line to
a high grade is often observed, so letrozole alone is not sufficient.
Blocking progression of high grade serous ovarian cancer through
maintenance therapy requires a further line of chemotherapy.
Surely, more investigations are necessary to understand this
problem better.
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