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A Case Report and Literature Review

Abstract: Ovarian clear cell carcinoma (OCCC) is a rare type of epithelial ovarian cancer
characterized by a chemoresistant phenotype and high-grade tumor. Conventional therapies for
OCCC include surgery and chemotherapy. However, these OCCC treatment approaches are
characterized by a high risk of relapse and drug resistance resulting in poor prognosis. Therefore,
alternative therapeutic approaches are required to achieve better outcomes. In this study,
a PIK3CA p.R88Q mutation and PD-L1 expression with a tumor proportion score of 10% was
explored in a patient who presented with rapid recurrence after surgery and unsuccessful post-
operative chemotherapy. Based on the clinical condition and the patient preference, she was
administered a novel combinatorial therapy comprising mTOR inhibitor everolimus, which is
a well-known and potent inhibitor of the PI3K/AKT signaling pathway, and the anti-PD-1
antibody toripalimab. Treatment with this combinatorial therapy showed good prognosis, with
more than eight months of disease control, and no severe adverse events were observed. The
findings of this study provide a novel and effective strategy for OCCC patients. To the best of our
knowledge, this is the first study to report a new combination regimen of immunotherapy
(everolimus plus toripalimab) for solid tumors. Everolimus is not only an antitumor targeted
drug but also an immunosuppressant; it’s combination with immunotherapy is controversial.
This is the first report to demonstrate that it has a synergistic effect.

Keywords: ovarian clear cell carcinoma, PIK3CA mutation, high PD-L1 expression,
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Introduction

Ovarian clear cell carcinoma (OCCC) is a relatively rare cancer that accounts for 5—
25% of all ovarian cancer types. OCCC is more prevalent in East Asian countries
and mainly affects young people, with a median age of 55 years.' > OCCC is
usually diagnosed at stage I of the disease. The specific marker of OCCC that is
mainly used in clinical settings is Napsin A. Napsin A tests positive for epithelial
ovarian tumors; therefore, it is used for morphological diagnosis of OCCC.*
Conventional treatments for OCCC include surgery and chemotherapy. However,
these therapeutic approaches are characterized by high rates of recurrence, mostly at
multiple sites, and chemoresistance, resulting in worse prognosis than other epithe-
lial ovarian cancers.>>° Therefore, currently, there are no effective therapeutic
approaches for the treatment of OCCC, especially recurrent OCCC.
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Figure | Hematoxylin-Eosin (HE) staining and immunohistochemistry of the OCCC. (A) HE staining determined it was an ovarian cancer; Magnification: 200X. (B) Positive
of Napsin A determined it was an OCCC. Magnification: 200X. (C) The patient’s tumor had positive expression of PD-L| (tumor proportion score of 10%). Magnification:

100X.

Several targeted therapies, such as the mTOR inhibitor
everolimus, EZH?2 inhibitor or antiangiogenic drugs target-
ing driver mutations (eg PIK3CA or ARID1A hotspot muta-
tions) or angiogenesis in OCCC, are under clinical trials or
have been tested in different studies, and the results show
potentially high efficacy.”” In addition, several clinical trials
have explored the effects of immunotherapies on ovarian
cancers, including a few cases of OCCC. The use of immu-
notherapy in OCCC cases has shown a certain degree of
clinical efficacy,'®"* implying that immunotherapies can be
used for the treatment of OCCC. Monotherapies are char-
acterized by limited efficacy, whereas combination strategies
have been shown to have high efficacy. Therefore, several
combination strategies comprising targeted active com-
pounds and immunotherapy have been evaluated against
different cancers.'>'® For instance, in a recent clinical trial
(NCTO02130466), 15 patients with BRAF V600-mutant
metastatic melanoma received a combination strategy of
BRAF and MEK inhibitor plus immunotherapy, and better
outcomes compared to monotherapies were observed.'”

Everolimus is not only a targeted drug for tumors with
mutations in mTOR pathway genes, but has long been
approved as an immunosuppressant,'® so will there be syner-
gistic effects in combination with immunotherapy drugs?
This is a question that needs to be answered. In this study,
we explored a case of a 49-year-old OCCC patient who
presented with recurrence after surgery and showed che-
moresistance after post-relapse chemotherapy. Genetic ana-
lysis and immunohistochemical (IHC) analysis of resected
tumor tissue showed PIK3CA driver mutations and high
expression levels of PD-L1. Therefore, the patient was
administered with the anti-PD-1 antibody toripalimab and
the mTOR inhibitor everolimus. Administration of the com-
binatorial therapy showed better outcomes that eight months
of disease control and no serious adverse reactions were

observed. This finding suggests that everolimus and toripa-
limab confer antitumor effect through a synergistic effect.

Case Description

This study examined a 47-year-old woman who had been
diagnosed with ovarian cancer at a local hospital on
October 31, 2018. Laparoscopic left adnexectomy and
laparoscopic radical operation for ovarian cancer were per-
formed. Postoperative pathologic results showed ovarian
clear cell carcinomas with stage T1aNOMO disease with no
HPV infection (Figure 1A). In addition, IHC results were
positive for NapsinA and PAX-8, partially positive for P16,
and negative for ER, PR, P53, Vim and WT-1 (Figure 1B).
The postoperative pathology was reviewed after referral to
our hospital, and the resected tumor tissue was used for
genetic analysis and IHC analysis for PD-L1 expression.
NGS results obtained from Onco PanScan™
(Genetronhealth) showed PIK3CA R88Q hotspot mutation
(frequency 38.9%) and high PD-L1 expression levels (tumor
proportion score of 10%) (Figure 1C). Magnetic resonance
imaging (MRI) performed on December 6, 2018, a month
after surgery, showed that the patient had multiple cystic
shadows on both sides of the pelvic cavity. The larger cyst
with a size of 48*24 mm was located on the right side of the
pelvic cavity (Figure 2A). No abnormality was observed in
the pelvic floor peritoneum (Figure 2B), whereas scar sha-
dows were observed on the abdominal wall (Figure 2C).
Next, 4 cycles of postoperative adjuvant chemotherapy with
the Taxol and carboplatin regimens were administered
between December 2018 and March 2019.

Approximately 3 months later, on June 24, 2019, the
patient presented with tumor recurrence at multiple sites.
However, the size of the cystic shadow on the right side of
the pelvic cavity was smaller than that before Taxol and
carboplatin treatment (24*15 mm in size) (Figure 2D). In
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Figure 2 Magnetic resonance imaging results of pelvic cavity, pelvic floor peritoneum and abdominal wall one month after surgery (A—C), at recurrence (D-F), four months
(G-1) and eight months (J-L) after everolimus plus Toripalimab. The yellow arrow represents the lesion.

addition, a new nodular and irregular thickening was
observed in the pelvic floor peritoneum with the larger
one having a size of 34 mm in length (Figure 2E).
Furthermore, a new irregular nodule was observed on the
right abdominal wall, with a size of approximately
20*32 mm (Figure 2F). The patient was then treated with
the mTOR inhibitor everolimus plus toripalimab based on
previous results showing PIK3CA hotspot mutation p.R88Q
and high expression of PD-L1. No severe side effects were
observed after treatment with everolimus and toripalimab.
An MRI was performed on 29 October, 2019 (four months
after treatment with this approach), and showed no signifi-
cant change in the size of the cystic shadows on the right
side of the pelvic cavity (Figure 2G). However, a significant
decrease in nodular and irregular thickening in the pelvic
floor peritoneum was observed (Figure 2H). Moreover, the
irregular nodule on the right abdominal wall was reduced in
size (from 20*32 mm to 18*16 mm) (Figure 2I). These
findings show that the disease was in partial remission (PR).
Due to the good results, the patient continued to use
a combinatorial regimen. Eight months after combinatorial

treatment (February 21, 2020), MRI results showed
a reduction in the size of the cystic shadow on the right
side of the pelvic cavity (18 mm in diameter) (Figure 2J).
The nodule observed previously in the pelvic floor perito-
neum disappeared, whereas irregular thickening and a new
nodule were observed in the pelvic floor peritoneum
(Figure 2K). However, the size of the irregular nodule on
the right abdominal wall increased (from 18*%16 mm to
24*17 mm) (Figure 2L). Therefore, the patient received
the combination regimen for 8 months. Then the patient’s
disease condition progressed and other treatments were
used, the patient died of respiratory failure on January 12,
2021. Thus, overall survival of about 47 months was
obtained, which was much longer than previous reports.

Discussion

OCCC is a rare type of epithelial ovarian cancer. In this
study, a case of an OCCC patient who showed recurrence
after postoperative chemotherapy with no response to
other standard therapies was explored. PIK3CA hotspot
mutation and high expression of PD-L1 were observed in
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the resected tumor harvested from the patient. The anti-PD
-1 antibody toripalimab plus everolimus was used in
attempts to improve the outcome. Eight months of remis-
sion were observed without severe side effects. To the best
of our knowledge, this is the first study to report treatment
of solid tumors with a combinatory therapy comprising
everolimus and immunotherapy.

Currently, there is no approved targeted therapy or immu-
notherapy for OCCC. Several possible targeted drugs for
OCCC, such as EZH2 inhibitors for ARIDI1A mutations, and
PI3K and mTOR inhibitors for PIK3CA mutations, are under-
going clinical trials.”* The mTOR inhibitor everolimus is used
for the treatment of OCCC patients with mutations in the
PI3K/mTOR pathway. However, due to the limited activity
of everolimus as a monotherapy, combination therapies of
everolimus and chemotherapy drugs or antiangiogenic drugs
are often used.>'* A previous study reported PD-L1 expres-
sion in 43-80% of OCCC tumors, and high PD-L1 expression
was associated with poorer OS and PFS than low PD-L1
expression levels. This implies that immunotherapy targeting
the PD-L1 pathway can be used for the treatment of
OCCC.'"%*2? Several clinical trials report that recurrent
OCCC patients treated with anti-PD-1/PD-L1 antibodies,
such as nivolumab,'®  avelumab,'!!  durvalumab,'
pembrolizumab,'*'* exhibited partial response (PR) or even
complete response (CR). These findings imply that immu-
notherapy is an effective therapeutic approach for patients
with recurrent OCCC. Recent studies report that targeted
therapy and immunotherapy have good synergistic
effects.'>?* Targeted therapy may elevate PD-L1 expression
in tumor cells, increase T-cell infiltration in tumors and stimu-
late dendritic cells, whereas immunotherapy may prolong
antitumor immune reactions to compensate for the transient
antitumor effect of targeted therapy. Therefore, several com-
bination strategies using targeted agents plus immunotherapy
have been evaluated in different cancers.'>?® For example,
a clinical trial, NCT02130466, used a combination strategy of
BRAF and MEK inhibitor plus immunotherapy to manage
BRAF V600-mutant metastatic melanoma, showing improved
outcomes of the patients.'” Our study is the first to report the
use of immunotherapy plus targeted therapy (everolimus) for
the treatment of OCCC.

Notably, mTOR inhibitors (eg everolimus, rapamycin)
have previously been used as immunosuppressants in the
field of transplantation, thus promoting the enrichment of
Treg T cells,** whereas secreted Treg cells inhibit antitu-
mor immunity.?> Therefore, further studies should evaluate
whether  the with

combination of everolimus

immunotherapy agents has an antagonistic or synergistic
effect in antitumor treatment. In this study, the combina-
tion strategy showed better patient outcomes with no
that it exhibited
a synergistic effect. A preclinical study on non-small cell

severe side effects, implying
lung cancer”® showed that rapamycin was associated with
reduced influx of lung associated Treg T cells into the
tumor, implying that Treg T cells are not involved in the
synergistic effect. A different preclinical study”’ using
a mouse oral cancer model explored the mechanism
behind the synergistic effect of rapamycin and immu-
notherapy. Rapamycin enhances the activation of CDS8
tumor infiltrating lymphocytes (TILs), whereas immu-
notherapy agents increase IFNy secretion by CD8 TILs,
which is further enhanced by rapamycin. IFNy induces
tumor cell death.”® In addition, for the mechanism of this
case, a better explanation may be that a combination of
a PI3K/AKT inhibitor and a PD-1 antibody showed com-
bined active function in the patient who showed an acti-
vating mutation in PI3K. Regardless, this case is the first
real-world report on the effect of everolimus plus immu-
notherapy on solid tumors, which showed a good prog-
nosis and synergy. The use of vemurafenib after
administration with ipilimumab or the combined use of
ipilimumab and vemurafenib in melanoma patients
showed a higher incidence of grade 3 skin rash or signifi-
cant hepatotoxicity;***® however, in our study, the patient
did not present with severe side effects. This finding
suggests that combinatorial therapy comprising everolimus
plus immunotherapy is safe. The findings of this study
show that the combined strategy provides new possibilities

in the application of immunotherapy.

Data Sharing Statement

The datasets generated during and/or analyzed during the
current study are available from the corresponding author
on reasonable request.

Consent

Written informed consent for the publication of this case
was obtained from the patient. In accordance with our
institution’s policy, the case can be published with
informed consent from the patient.
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