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Endometrioid ovarian carcinoma
benefits from aromatase inhibitors:
case report and literature review
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ABSTRACT

Aromatase inhibitors have not been adequately as-
sessed in treatment of ovarian cancer. The aromatase
inhibitor letrozole (2.5 mg daily) was administered
in 2 cases of advanced endometrioid ovarian cancer
with positive estrogen receptor.

Case 1

A 52-year-old woman with a grade 2-3, stage 111C
endometrioid ovarian cancer was optimally debulked
and received 6 cycles of intravenous paclitaxel and
intraperitoneal cisplatin—paclitaxel. Post chemother-
apy, one of several biopsies showed residual disease
during the second-look laparoscopy. This patient
was treated with letrozole and remained disease-free
during 30 months of follow-up.

Case 2

A 47-year-old woman with a grade 3, stage 111C en-
dometrioid ovarian cancer was optimally debulked
and treated with intravenous carboplatin—paclitaxel.
After a 15-month remission, her first recurrent
disease was treated with carboplatin—docetaxel.
The second remission lasted only 11 months, after
which the patient was treated with splenectomy and
subsequent liposomal doxorubicin. Letrozole was
administered after the chemotherapy. The patient
had a 30-month remission before the next recurrence
of her disease.

Conclusions

Endometrioid ovarian carcinoma may benefit from aro-
matase inhibitors, especially when the tumour burden is
low after primary chemotherapy or when the inhibitor is
used as maintenance therapy between chemotherapies.
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1. INTRODUCTION

Epithelial ovarian cancer can be considered an endo-
crine-related neoplasm !. Despite surgical debulking
and standard platinum—taxane initial chemotherapy,
most patients ultimately develop recurrent or progres-
sive disease within 12—36 months 2. Furthermore,
patients often suffer significant morbidity secondary
to the toxicity of the agents used to treat recurrent
disease. A relatively nontoxic oral hormonal therapy
may offer anti-neoplastic activity.

Aromatase is an enzyme complex that converts
androgens to estrogens. Aromatase inhibitors have
proven invaluable in the treatment of adjuvant and
metastatic breast cancer, but their use has not been
adequately assessed in ovarian cancer. Endometrioid
ovarian carcinoma is the second most common type of
epithelial ovarian cancer. Histologically, it resembles
endometrial mucosa. Endometrioid tumour cells and
the endometrium share similar growth characteris-
tics. The 2 cases of endometrioid ovarian carcinoma
reported here showed beneficial effects from admin-
istration of the aromatase inhibitor letrozole.

2. CASE DESCRIPTIONS

2.1 Casel

A 52-year-old woman was diagnosed with grade 23,
stage mc endometrioid ovarian cancer positive for the
estrogen (ER) and progesterone receptors. Her cancer
antigen 125 (CA125) level was 4791 U/mL before
surgery and fell to 9 U/mL after optimal debulking.
It then increased to 12 U/mL approximately 12 weeks
later. She received 6 cycles of intravenous paclitaxel and
intraperitoneal cisplatin—paclitaxel. After completion of
chemotherapy, a biopsy during a second-look laparos-
copy showed residual disease. Instead of chemotherapy,
the patient was treated with letrozole 2.5 mg daily. She
has remained disease-free as indicated by combined
positron-emission and computed tomography (PET/CT)
imaging, and her CA125 level has ranged from 4 U/mL
to 7 U/mL during 30 months of follow-up. She has good
quality of life and works full time.
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2.2 Case?2

A 47-year-old woman was diagnosed with grade 3,
stage 11c ovarian endometrioid adenocarcinoma.
Her CA125 level was monitored during 7 years of
treatments (Figure 1). She was optimally debulked
and treated with 6 cycles of intravenous carboplatin—
paclitaxel. Her first remission lasted 15 months. She
then received 6 cycles of carboplatin—docetaxel. Her
second remission lasted only 11 months, and a tu-
mour returned in her spleen. She underwent splenec-
tomy, followed by 4 cycles of liposomal doxorubicin,
achieving a complete response (CR).

The tumour was found to be 99% positive for
ER and negative for HER2/neu. The patient was then
treated with letrozole 2.5 mg daily as a maintenance
therapy, a regime that she tolerated well. She experi-
enced a 30-month remission before her third disease
recurrence, at which point she was treated with 6
cycles of carboplatin—gemcitabine. After a complete
response (based on negative PET/cT and a CA125 level
of 11 U/mL post treatment), she returned to letrozole.
A repeat PET/CT 5 months later showed 2 tumours, and
her CA125 level had risen to 23.2 U/mL. A tumour
2x4 ¢m? in the right pelvis and another 2x2 ¢cm? on
the right lobe of the liver were successfully removed
during a recent laparotomy. Pathology showed that
the specimen were 94% positive for ErR and negative
for HER2/neu.

3. DISCUSSION AND CONCLUSIONS

To our knowledge, the present case reports are the
first to suggest a beneficial effect for letrozole as a
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FIGURE 1 Variation in cancer antigen 125 (CA125) levels during
recurrence and treatment (case 2). At the time of diagnosis, CA125
was 832.7 U/mL (not shown). During 7 years of follow-up, CA125
was monitored every -3 months. At the time of the Ist, 2nd, 3rd,
and 4th recurrences, CAI125 was 56 U/mL, 32 U/mL, 32.9 U/mL,
and 23.2 U/mL respectively. Recurrence was diagnosed based on
clinical symptoms and imaging by combined positron-emission and
computed tomography.

maintenance therapy in advanced ovarian endometri-
oid adenocarcinoma.

A limited number of phase 1 trials have inves-
tigated aromatase inhibitors for recurrent ovarian
cancer with heterogeneous subtypes. Bowman et al. 3
treated 60 patients with letrozole at the time of CA125
relapse. Rates of cRr, partial response (PR), and stable
disease (sp) were reported as 0%, 9.4%, and 25%
respectively in 54 patients who were evaluated based
on CA125 response. In the full cohort of 60 patients,
11 had endometrioid carcinoma, which showed a
higher response rate [4 of 11 (36.3%)] than did serous
tumours [4 of 43 (9.3%)]. Treatment response was
found to be associated with high Er, and the authors
concluded that letrozole can produce disease stabi-
lization. Another aromatase inhibitor, anastrozole,
was investigated in 53 women with asymptomatic
recurrent or persistent Miillerian cancer, including
43 ovarian cancers . The median time to disease
progression was 85 days. No statistically significant
association was found between ER status and response
to anastrozole. Papadimitriou ef al. > used letrozole
to treat 27 patients for recurrent ovarian cancer. The
overall rate of CA125 response was 33% (9 of 27).
Those authors did not find a statistically significant
association between response and ER expression.
Smyth et al. ® investigated letrozole for recurrent
ER-positive ovarian cancer in 44 patients. Of 42 pa-
tients evaluated by CA125 criteria, 11 (26%) had sp
after 6 months of treatment. A CA125 response was
seen in 33.3% of patients (1 of 3) with endometrioid
histology, as compared with 14.3% of patients (3 of
21) with serous tumours; however, no significant as-
sociation was observed between response to letrozole
and any of tumour stage, grade, or histology; number
of previous chemotherapies; or platinum resistance.
For platinum/taxane—resistant ER-positive recurrent
ovary cancer, Ramirez et al. 7 treated 32 patients with
letrozole. No patient achieved a cr, 1 (3%) had a pr,
and 7 (23%) achieved sb.

Based on the foregoing phase 11 trials, aromatase
inhibitors appear to be able to delay cancer progres-
sion. Patients in two of the trials were selected based
on the ER positivity of their tumours, and a hetero-
geneous population of ovarian cancers may respond
differently to hormonal therapy. Identification of a
potentially endocrine-sensitive subgroup for endo-
crine therapy may lead to tremendous benefit.

One study identified the relative risks of epithelial
ovarian cancer after estrogen replacement therapy at
2.81 [95% confidence interval (c1): 1.15 to 6.89] for
endometrioid carcinoma and 2.03 (95% cr1: 1.04 to 3.97)
for serous carcinoma 8. In another study, subjects on
estrogen replacement therapy had a relative risk of 3.1
(95% cr: 1.0 to 9.8) for endometrioid carcinoma, 1.6
(95% cr: 1.0 to 2.6) for serous carcinoma, and 0.7 (95%
cr: 0.3 to 1.4) for mucinous carcinoma °. Those stud-
ies suggest a strong association between exogenous
estrogen and endometrioid ovarian carcinoma.
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Interestingly, Kuhnel et al. '° reported that the
highest aromatase activity was found in endometrioid
carcinomas. In 40 ovarian cancer tissues, aromatase
activity was 40% in endometrioid, 23% in serous,
and 25% in mucinous ovarian cancer. This in situ
endogenous production of estrogen in tumours may
be an important growth-promoting factor, especially
for endometrioid carcinoma.

Although the estrogen receptor inhibitor tamox-
ifen and aromatase inhibitors are both anti-estrogen
therapies, tamoxifen has a proliferative effect on
the endometrium, which can lead to endometrial
hyperplasia, polyps, cysts, and endometrial cancer.
This effect may be a result of the agonistic pathway
on estrogen receptors of the endometrial epithelial
and stromal cells !"'2. Switching from tamoxifen to
aromatase inhibitors significantly reverses the endo-
metrial thickness seen with tamoxifen 314, Those data
certainly suggest that aromatase inhibitors are better
candidates than tamoxifen as hormonal therapy for
ovarian endometrioid carcinoma.

We hypothesize that patients with certain tumour
characteristics are more likely to respond to an endo-
crine therapy such as an aromatase inhibitor. Gene
mutations, the presence or absence of hormone re-
ceptors, the likelihood of response to chemotherapy,
disease-free interval, and tumour burden all may be
important factors. For ovarian cancer, the histologic
tissue type has not been used as a patient selection
criterion in clinical trials. Because endometrioid
ovarian carcinoma histologically resembles the
endometrium, which is highly sensitive to estrogen
regulation, aromatase inhibitors may have a more
substantial anti-neoplastic effect on this type of
ovarian cancer. Unlike clinical trials of cytotoxic che-
motherapies (which are used for all ovarian cancers
in heterogeneous settings), future trials of targeted
therapy should consider using specific subtypes of
ovarian cancer as inclusion criteria.

In addition to patient selection, we think that the
timing of aromatase inhibitor treatment is impor-
tant. The data from the phase 11 trials 37 suggest that
aromatase inhibitors rarely induce a cr for recurrent
ovarian cancer; more often, the result is sp or a Pr.
In contrast to the phase 11 clinical trials, which treat
patients at the time of recurrence, the aromatase in-
hibitors in our cases were administered at the time of
chemotherapy completion, as a maintenance therapy.
The excellent toxicity profile of aromatase inhibitors
favours this role. In case 1, letrozole immediately
followed first-line chemotherapy. In case 2, letrozole
was given after completion of the third- and fourth-
line chemotherapies with the aim of prolonging the
platinum-free interval for recurrent disease. During
the initial letrozole treatment, the patient had a remis-
sion that was twice as long as her first remission, and
3 times the length of her second remission. Unfortu-
nately, the remission when letrozole was resumed after
carboplatin—gemcitabine was only 5 months.

Brodie et al. > used tumour xenograft models in
mice to investigate the mechanisms of resistance to
letrozole. Those authors found that Er was initially
upregulated in letrozole-responsive tumours, but
that the Er subsequently declined to below control
levels in tumours no longer responsive to letrozole.
In letrozole-resistant tumours, HER2 and other sig-
nalling proteins were increased. In our case 2, we
found no significant change in ER or HER2 before
and after 3 years of letrozole treatment. The lack of
effectiveness for letrozole re-treatment may be the
result of a high tumour burden (tumours 2x4 cm?
and 2x2 cm? were found surgically). It is possible
that the negative PET/cT imaging after chemotherapy
was attributable to inactive tumour cells transiently
inhibited by carboplatin—gemcitabine, leading only
to a PR instead of a cr, given that the next recurrent
tumours arose in the same locations as the tumours
that were present before carboplatin—gemcitabine.
The intended maintenance therapy with letrozole may
actually have been treating recurrent disease during
a Pr after chemotherapy, delaying the progression of
tumours for 5 months, a mechanism suggested by the
phase 1 trials data 4.

We suggest that women with endometrioid ovar-
ian carcinoma may benefit from aromatase inhibi-
tors as an endocrine therapy, especially when their
tumour burden is low after primary chemotherapy
or when the aromatase inhibitor is used as a mainte-
nance therapy between chemotherapies. The optimal
use of aromatase inhibitors in ovarian cancer war-
rants further investigation.
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