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Case Report

Promising Remission with Reduced Bevacizumab and
Pembrolizumab Dosage in a Patient with AT-rich Interaction
Domain 1A Mutated Ovarian Clear-cell Carcinoma Refractory to
Chemotherapy

Cheng-Wei Huang, Ruo-Han Tseng*
Division of Hematology/Oncology, Department of Internal Medicine, Changhua Christian Hospital, Changhua, Taiwan

Patients with ovarian clear-cell carcinoma have limited treatment choices, because they are resistant to the standard chemotherapeutic agents
used in ovarian cancer. The phase Il KEYNOTE-100 trial revealed that pembrolizumab monotherapy demonstrated a 15.8% objective response
in patients with ovarian clear-cell carcinoma in the subgroup analysis, which is much higher than that of other histology subtypes of ovarian
cancer. Immune checkpoint inhibitors may play a new role in the treatment of these malignancies. Genetic analyses revealed a significant
proportion of ovarian clear-cell carcinoma carrying the AT-rich interaction domain 1A protein (ARID1A) mutation. The association between
a higher frequency of ARID1A mutation and a higher response to immune checkpoint inhibitors in ovarian clear-cell carcinoma opens a new
research topic. Herein, we report a patient with ovarian clear-cell carcinoma refractory to platinum-based chemotherapy, who was treated with
a reduced dose of bevacizumab and pembrolizumab combination therapy and achieved a complete treatment response.
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INTRODUCTION

Ovarian cancer is the fifth-most prevalent cancer type and the
fourth-most prominent cause of cancer-related death in women
globally.ll Epithelial ovarian carcinoma, accounting for
approximately 90% of ovarian cancer, exhibits heterogeneity
in histologic subtypes and molecular pathogenesis.>3 Ovarian
epithelial cancer is categorized into serous, endometrioid, clear

Submitted: 31-Jul-2023
Accepted: 13-Oct-2023

Access this article online

Quick Response Code:

Revised: 31-Aug-2023
Published: 20-Mar-2024

Website:
https://journals.lww.com/jcrp

DOI:
10.4103/ejcrp.eJCRP-D-23-00035

cell, and mucinous.??! Ovarian clear-cell carcinoma accounts
for approximately 5% of ovarian epithelial cancers.? Advanced
ovarian clear-cell carcinoma demonstrated worse prognoses
than ovarian serous carcinoma. This is because ovarian
clear-cell carcinoma appears resistant to standard chemotherapy
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used in ovarian cancer.!! Its significant proportion carries
AT-rich interaction domain 1A protein (ARID1A) mutations.!
New treatment strategies should be investigated to improve
outcomes. Herein, we present the case of a patient with ovarian
clear-cell carcinoma treated with a reduced and fixed dose of
pembrolizumab and bevacizumab combination and achieved
a complete response.

Case Report

A42-year-old Asian female patient, gravida 2, para 2, presented
with lower abdominal pain for some days. Abdominal
computed tomography (CT) revealed a large complex
cystic mass lesion over the pelvis, an increased infiltrate in
the adjacent mesentery, omental soft-tissue nodules, and a
thickened peritoneum. She underwent an optimal debulking
surgery, and the pathologic report revealed clear-cell carcinoma
with bilateral ovaries (left side: 7cm X 7 cm x 2.5 cm in size,
right: 5 cm x 4.3 cm X 2.9 cm in size), omentum, peritoneum,
bilateral fallopian tubes, and one right para-aorta lymph node.
The pathologic staging was pT3cNla and the International
Federation of Gynecology and Obstetrics (FIGO) stage
IIIc. The cancer antigen (CA)-125 level was 309.1 U/mL at
diagnosis [Figure 1]. She received two adjuvant chemotherapy
cycles with carboplatin (area under the curve [AUC]: 5)/
paclitaxel (175 mg/m?) on Day 7 and 29 postoperatively.
Follow-up abdominal sonography (for annual chronic
hepatitis B infection evaluation) revealed a lesion at S4a of
the liver, and further abdominal CT revealed enlarged lymph
nodes in the bilateral iliac, retroperitoneal, hepatoduodenal,
and lower mediastinal regions, as well as a new metastatic
lesion at S4a of the liver [Figures 2 and 3]. We changed the
chemotherapy regimen to liposomal doxorubicin (30 mg/m?)/
carboplatin (AUC: 4)/docetaxel (60 mg/m?) combination on
Day 64 postoperatively. We used FoundationOne CDX, a
next-generation sequencing-based assay for genetic analysis,
which revealed the ARID1A T1917fs*22 mutation [Table 1].
Some studies revealed that ARID1A mutation in ovarian
clear-cell carcinoma caused shorter progression-free
survival and chemoresistance,®! as in our patient; thus,

Table 1: Genomic analysis (FoundationOne CDx, next-
generation sequencing-based assay) result of ovarian
specimen

Biomarker findings: Result
Loss of Heterozygosity Score 6.1%
Microsatellite Status MS-stable
Tumor Mutation Burden 3 Muts/Mb

Genomic findings: Result % VAF
ARID1A T1917fs*22 13.5%
TERT promoter 124C>T 23.2%
EPHB1 G714W-subclonal 0.93%

we discussed the chemotherapy-free regimen together.
Several case reports revealed a successfully treated ovarian
clear-cell carcinoma with an ARID 1A mutation with immune
checkpoint inhibitor-based therapy. In addition, one study
reported that nine cancer types, including ovarian clear-cell
carcinoma, harboring ARID1A-altered tumors, have longer
median progression-free survival after checkpoint inhibitor
treatment, and ARID1A mutation status was independent of
microsatellite instability or mutational burden.!” The patient
agreed to pembrolizumab/bevacizumab combination therapy
after discussion, and she understood that pembrolizumab was
not a Food and Drug Administration-approved ovarian cancer
treatment. The doses of pembrolizumab (100 mg, 2 mg/kg) and
bevacizumab (400 mg, 8 mg/kg) were reduced, and fixed doses
were administered every 3 weeks on Day 86 postoperatively.
The CA-125 level was normal on Day 128 postoperatively
after two pembrolizumab/bevacizumab cycles. She received
bevacizumab of 400 mg (8 mg/kg) and pembrolizumab of
100 mg (2 mg/kg) every 3 weeks for three cycles, which
was then reduced to 300 mg (6 mg/kg) and 100 mg (2 mg/
kg), respectively, every 3 weeks for extra six cycles, with a
longer dosing interval (up to 8 weeks) due to the patient’s
financial considerations [Figure 1]. Follow-up abdominal CT
revealed a partial response to stable disease [Figures 2 and 3],
partial response, and complete remission after 4, 8, and
12 cycles of bevacizumab/pembrolizumab combination
therapy, respectively. We held the treatment regimen due to
the financial consideration of the patient and follow-up on
the CA-125 levels at least monthly which were all within
normal ranges. A follow-up abdominal CT (123 days after
the last cycle of bevacizumab/pembrolizumab combination,
day 537 postoperatively) revealed complete resolution
of the abdominal lymph nodes, liver metastasis, and
peritoneal carcinomatosis, except for an enlarged metastatic
lymph node in the left external iliac region. We restarted
bevacizumab/pembrolizumab combination therapy on Day
551 postoperatively and arranged radiotherapy to improve
local control.

CA 125 level

35U/mlL (cutoff)

o 100 200 300 400 500 600

Days after debulking surgery

Figure 1: Serum CA-125 level (U/mL, cut-off value: 35 U/mL) according
to postdebulking surgery. Day 0 is when the patient receives optimal
debulking surgery. Carbo/taxol: Carboplatin and paclitaxel combination;
Lipo-Dox/carbo/doce: Liposomal doxorubicin, carboplatin, and docetaxel
combination; A400: Bevacizumab of 400 mg; A300: Bevacizumab of
300 mg; P100: Pembrolizumab of 100 mg
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Figure 2: Serial computed tomography scan of liver metastatic lesion: Day 0 is when the patient underwent optimal debulking surgery. Left upper: no
liver metastatic lesion at diagnosis; right upper: new liver metastatic lesion after two cycles of carboplatin-containing chemotherapy; left lower: partial
response after four cycles of pembrolizumab/bevacizumab combination therapy; right lower: complete remission after 12 cycles of pembrolizumab/

bevacizumab combination therapy

aY,
1)

Figure 3: Serial computed tomography scan of metastatic lymph nodes: Day 0 is when the patient underwent optimal debulking surgery. Left: several
enlarged lymph nodes at left iliac, and paraaortic regions after two cycles of carboplatium-containing chemotherapy; middle: decreased size (partial
response) after four cycles of pembrolizumab/bevacizumab combination therapy; right: complete remission of enlarged metastatic lymph nodes after
12 cycles of pembrolizumab/bevacizumab combination therapy serial

Discussion

The treatment of ovarian clear-cell carcinoma is challenging
for clinicians. Ovarian clear-cell carcinoma prognosis is staged
dependent, with a 5-year overall survival for FIGO stages III
and IV disease of 52%, much lower than high-grade ovarian
serous carcinoma.™ Only approximately 11%-27% of patients
with ovarian clear-cell carcinoma respond to platinum-based
chemotherapy.™

ARIDI1A protein, ARID1A, a key component of the
mammalian BAF SWI/SNF chromatin remodeling complex,

is the most frequently mutated SWI/SNF complex member.®!
Approximately 46%—-57% of ovarian clear-cell carcinoma
carries ARID1A mutation, much higher than other ovarian
cancer subtypes (30% of endometrioid carcinomas and none
of the 76 high-grade serous carcinomas).’®! Some studies
revealed worse progression-free survival in ARID 1 A-deficient
ovarian clear-cell carcinoma.l®? ARID1A recruits the mismatch
repair gene MSH2 to chromatin during DNA replication.
Loss of function of ARID1A correlated with mismatch repair
deficiency.® Interestingly, severe case reports revealed
promising responses in patients with ARID1A-mutated
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ovarian clear-cell carcinoma, and most patients harbored
microsatellite stability.l'"!¥ One study that analyzed patients
who had tumor tissue next-generation sequencing among
nine cancer types revealed a longer median progression-free
survival after immune checkpoint inhibitor in patients with
ARIDI1A-altered tumor, and the result was independent
of microsatellite instability or mutational burden.” The
mechanism by which ARID1A-mutated ovarian clear-cell
carcinoma responds well to immunotherapy-based treatment
is a new topic to study.

The phase II KEYNOTE-100 trial focused on the role of
immune checkpoint inhibitor, pembrolizumab, in ovarian
cancer.l'” The trial enrolled 376 patients with recurrent
ovarian cancer for pembrolizumab monotherapy. The
objective response rate was 8.0%, and progression-free
survival was 2.1 months. However, subgroup analysis revealed
a 15.8% (95% confidence interval: 3.4-39.6) objective
response rate in 19 patients with ovarian clear-cell carcinoma,
which was much higher than that of other histology types of
ovarian cancer. This finding indicates the benefit of immune
checkpoint inhibitors in patients with ovarian clear-cell
carcinoma, which requires further investigation of ARID1A
mutation.

Herein, we report a patient with clear-cell carcinoma
harboring the ARID1A mutation refractory to platinum-based
chemotherapy, evidenced by enlarged lymph nodes, a new
metastatic lesion in the liver, and CA-125 level elevation.
Therefore, exploring new treatment approaches is essential for
improving disease control and survival. Immune checkpoint
inhibitor pembrolizumab-based therapy is a potential therapeutic
strategy to treat the patient. The objective response rate was
15.8% ovarian clear-cell carcinoma after pembrolizumab
monotherapy. Pembrolizumab-based combination therapy
may be a new approach. Several case reports were published
using pembrolizumab-based combination therapy, with
published partner medications, including lenvatinib,
olaparib, and bevacizumab.!'*!¥] Reduced and mixed
pembrolizumab (2 mg/kg) and bevacizumab (8 mg/kg) doses
were administered every 3 weeks as a cycle due to financial
and adverse effects considerations. We tried longer dosing
intervals (up to 8 weeks) for disease control due to partial
response after 8 cycles of treatment, which achieved a complete
treatment response.

In conclusion, reduced and fixed bevacizumab and
pembrolizumab doses may be beneficial to patients with
ARID1A mutated ovarian clear-cell carcinoma. Further case
reports and clinical trials are needed to confirm these novel
treatment strategies.
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