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IMPORTANCE Advanced clear cell gynecological cancers (CCGCs) have a poor prognosis, with
response rates to second-line chemotherapy less than 8%. Preliminary clinical activity with
programmed cell death 1 protein (PD-1) inhibitors reported in CCGC merits further
investigation.

OBJECTIVE To assess the clinical benefit of pembrolizumab in patients with previously treated
advanced CCGC.

DESIGN, SETTING, AND PARTICIPANTS The PEACOCC trial is a single-arm multicenter phase 2
trial conducted at 5 UK centers investigating the clinical benefit and safety of pembrolizumab.
PD-1inhibitor-naive patients with histologically confirmed advanced CCGC, radiological
disease progression following 1or more prior courses of chemotherapy, and an Eastern
Cooperative Oncology Group (ECOG) performance status (PS) score of O to 1 were included.
Patients were enrolled from March 2019 to October 2021, with data collected until July 2024.

INTERVENTIONS Pembrolizumab, 200 mg, intravenously every 21days up to 2 years until
progression, discontinuation due to toxic effects, or patient/clinician decision. Up to 1year of
retreatment on diseases progression, if stable disease, partial response, or complete
response at 2 years.

MAIN OUTCOMES AND MEASURES The primary end point was progression-free survival (PFS)
rate at 12 weeks using Response Evaluation Criteria in Solid Tumors version 1.1 to detect a
12-week PFS rate of 33% or greater and exclude a PFS rate of less than 15%, with 90% power
and 1-sided 5% significance level. Secondary end points included objective response rate,
duration of response, PFS, overall survival, safety, and quality of life.

RESULTS A total of 48 patients were eligible. The median (range) age was 58.5 (32-77) years,
and 26 (54%) had an ECOG PS score of 0 and 22 (46%) had an ECOG PS score of 1; 41(85%)
had ovarian, 6 (13%) had endometrial, and 1(2%) had cervical advanced CCGC. The median
(range) courses prior therapy was 3 (1-6); 19 patients (40%) received prior anti-angiogenic
therapy, and 19 (40%) had a platinum-free interval of more than 12 months. Grade 3
treatment-related adverse events were observed in 9 patients (19%), and no patients had
grade 4 or 5 adverse events. A total of 45 of 46 patients (98%) had mismatch
repair-proficient tumors. The 12-week PFS rate was 42% (95% Cl, 28-57), and the best
objective response rate was 25% (95% Cl, 14-40), with 12 partial responses. After a median
follow-up of 46.9 months (95% Cl, 43.4-55.0), the median PFS was 2.7 months (95% Cl,
1.3-5.4), and the median overall survival was 14.8 months (95% Cl, 6.7-28.2).

CONCLUSIONS AND RELEVANCE The PEACOCC trial showed clinical benefit with

pembrolizumab in patients with previously treated advanced CCGC, of whom all except 1 had o

MMR-proficient disease. Clinical outcomes were durable with an overall tolerable safety Author Affiliations: Author )
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profile, justifying further evaluation of pembrolizumab monotherapy for advanced CCGCin a article.
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lear cell gynecological cancers (CCGCs) represent a

subgroup of malignant tumors characterized by

distinct clinicopathological features, including an as-
sociation with endometriosis, which is present pathologi-
cally in 50% of cases. Patients with clear cell cancer tend to
be younger, present more commonly with early-stage dis-
ease, and have a higher risk of arterial venous thrombosis and
hypercalcaemia.*> While clear cell ovarian cancers (CCOC;
including fallopian tube and primary peritoneal cancers) are
most common, representing up to 15% of all epithelial ovar-
ian cancers (EOC), 5% to 8% of clear cell tumors of the endo-
metrium (CCEC), and less than 5% of CCGCs of the vagina,
vulva, and cervix."> Advanced CCOC studies consistently dem-
onstrate significantly poorer prognosis than other subtypes,>”
with response rates to first-line carboplatin-paclitaxel chemo-
therapy of 25%°® and to second-line chemotherapy of less than
8%.%1° CCEC represents a difficult-to-treat subgroup, which
are relatively resistant to radiotherapy or chemotherapy and
have poorer survival than other.»* Consequently, CCGC rep-
resent a disease subtype where there is significant unmet need,
and efforts to identify effective therapies are required.

These anatomically distinct tumors have overlapping gene
expression profiles and possess similar mutational land-
scapes, with frequent variants in ARIDIA (around 50% of
CCOC), PIK3CA, and PTEN, which supports treating them to-
gether as a single histopathological entity.*!11> CCGC have an
immune-rich tumor microenvironment contributed to by vari-
ous mechanisms, including mismatch repair (MMR) defi-
ciency, estimated at 5% to 10% of CCOC, frequent ARIDIA vari-
ants, and upregulation of IL-6 and other pro-inflammatory
cytokine signaling. These features as well as a high level of
programmed cell death 1 ligand 1 (PD-L1) and PD-L2 expres-
sion suggest a possible role for immune checkpoint inhibitors
(ICIS)_4,11,14,16-21

Furthermore, anecdotal evidence from ICI trials per-
formed in EOC suggested a superior response rate in CCOC than
other EOC subtypes.??2° For example, in the randomized phase
2 NRG GYO0O3 trial, comparing ipilimumab and nivolumab with
nivolumab in EOC, patients with CCOC were 5-fold more likely
to respond than other subtypes.?® To our knowledge,
PEACOCCis the only study examining pembrolizumab mono-
therapy in CCGC to date.

We sought to assess clinical activity of the programmed
cell death 1 protein (PD-1) inhibitor pembrolizumab in pa-
tients with advanced CCGC who have previously received at
least 1 course of prior chemotherapy.

Methods

The PEACOCC trial is sponsored by the University College
London and was conducted in accordance with the Research
Governance Framework for Health and Community Care,
Medicines for Human Use (Clinical Trials) Regulations, and the
Declaration of Helsinki.?® The study was reviewed and
approved by Yorkshire & The Humber-Sheffield Research
Ethics Committee and the Medicines and Healthcare prod-
ucts Regulatory Agency. All trial patients provided written
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Key Points

Question Does the programmed cell death 1 protein inhibitor
pembrolizumab demonstrate clinical benefit as monotherapy in
patients with advanced clear cell gynecological cancer (CCGC)
previously treated with chemotherapy?

Findings This phase 2 nonrandomized clinical trial including 48
patients met the primary end point with a 12-week
progression-free survival rate of 42%, with the confidence interval
exceeding the prestated lower bound of 15%, indicating
pembrolizumab is effective in patients with previously treated
advanced CCGC. The overall response rate was 25%, the median
duration of response 13.1 months, the median overall survival was
14.8 months, and the safety profile was overall tolerable.

Meaning Pembrolizumab showed clinical benefit in patients with
previously treated advanced CCGC, warranting further evaluation
in a randomized clinical trial.

informed consent. This study followed the Transparent
Reporting of Evaluations With Nonrandomized Designs
(TREND) reporting guideline.

Patient Population

Eligible patients were 18 years or older and had a diagnosis of
advanced CCGC, including ovarian (including primary perito-
neal and fallopian tube), endometrial, vaginal, vulval, or cer-
vical cancer. Mixed histology was allowed, provided that more
than 50% of tumor specimen was of clear cell histology as de-
termined by specialist gynecological histopathologist at trial
sites. Patients must have received at least 1 prior course of plati-
num chemotherapy (including in the adjuvant setting). Prior
therapy with an anti-PD-1/PD-L1 therapy was not permitted.
Patients had an Eastern Cooperative Oncology Group (ECOG)
performance status (PS) score of O or 1; measurable disease per
Response Evaluation Criteria in Solid Tumors (RECIST) ver-
sion 1.1, as assessed by the investigator; and disease ame-
nable to biopsy. Patients with a known diagnosis of autoim-
mune disease, second malignancy, central nervous system
metastases and/or carcinomatous meningitis, grade 2 or higher
hypercalcaemia, untreated venous thrombosis, or hospital-
ization for bowel obstruction within 4 weeks were excluded.

Study Design and Treatment

The PEACOCC trial is a UK multicenter, single-arm phase 2 clini-
cal trial. All patients were enrolled to receive pembroli-
zumab, 200 mg, intravenously once every 3 weeks for up to
35 cycles. Treatment was continued until completion of 35
cycles, radiographic progression, unacceptable toxic effects,
investigator’s discretion, or patient withdrawal of consent. Any
patients with a confirmed radiological complete response (CR)
could discontinue treatment providing they had been treated
for at least 24 weeks with pembrolizumab and had at least 2
treatments with pembrolizumab beyond the date of CR. Pa-
tients treated with 35 cycles of pembrolizumab were eligible
for retreatment at the time of disease progression. For further
details, the trial protocol can be found in Supplement 1. Com-
prehensive longitudinal tissue sampling, including manda-
tory tumor biopsies, were collected throughout the study.
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Assessments
Tumor assessments were conducted using computed tomogra-
phy imaging performed at baseline and at 6 and 12 weeks after
treatment initiation and thereafter every 12 weeks until progres-
sion, as assessed by investigator according to RECIST version 1.1.
Retrospective immunohistochemistry for MMR proteins (MLHI,
PMS2, MSH2, and MSH6) as well as PD-1, PD-L1, ARID1A, and p53
was analyzed at Queen Mary’s University London and Health
Services laboratories on 4-mm-thick formalin-fixed paraffin-
embedded (FFPE) diagnostic tissue sections. Antibodies and their
respective concentrations are shown in eTable 1 in Supple-
ment 2. Sections were reviewed centrally by 2 independent spe-
cialist gynecological histopathologists (C.S.H. and R.A.).
Hematoxylin-eosin staining was performed using the Leica
ST5010 Autostainer XL (Leica Biosystems). FFPE sections were
deparaffinised in xylene (X/0200/17; Thermo Fisher Scien-
tific), then rehydrated with successive mixtures of ethanol (M/
455/17; Thermo Fisher Scientific) of decreasing concentra-
tions (100%, 90%, and 70%) followed by wash in water. Slides
were submerged in acid alcohol, 1% (3803651E; Leica Biosys-
tems) followed by eosin (3801601E; Leica Biosystems) and then
hematoxylin (3801542E; Leica Biosystems) before dehydra-
tion with successive mixtures of ethanol of increasing con-
centration (70%, 90%, and 100%) and finally xylene.

Statistical Analysis

The primary end point was progression-free survival (PFS) rate
at 12 weeks, defined as the number of patients alive with CR
or partial response (PR) or stable disease (SD) maintained at 12
weeks using RECIST version 1.1; numbers and percentages are
presented with exact binomial confidence intervals. A total of
48 eligible patients were required to detect a 12-week PFS rate
of 33% or greater and exclude an unacceptable rate of 15% or less,
with 90% power and 1-sided 5% significance level (A’Hern
design).?” Secondary end points included objective response rate
(ORR), duration of response, PFS, overall survival (OS), safety
(Common Terminology Criteria for Adverse Events version 5.0),
and quality of life (Functional Assessment of Cancer Therapy-
Ovarian version 4.0). Kaplan-Meier methods were used to de-
scribe PFS and OS, and mixed modeling was used to describe
quality of life. Long-term patient follow-up is now available for
estimates of OS and exploratory analyses by immunohistochem-
istry antibodies. Patients were enrolled from March 2019 to Oc-
tober 2021, with data collected until July 2024. Data analyses
were performed using SAS software version 9.4 (SAS Institute)
and GraphPad Prism, version 9.3.1 for Windows (GraphPad).

. |
Results

Patient Characteristics

Atotal of 49 patients were enrolled across 5 UK centers (eTable 2
in Supplement 2). One ineligible patient was withdrawn
following enrollment due to a diagnosis of Graves disease prior
to receiving their first cycle of trial treatment; patients with
active autoimmune disease were ineligible. This patient’s data
were excluded from the analysis population. The CONSORT
study flow diagram is presented in Figure 1.
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Figure 1. CONSORT Study Flow Diagram

‘ 49 Patients assessed by eligibility

1 Excluded because they
were ineligible
(autoimmune disease
diagnosed)

48 Received trial treatment
3 Completed maximum of 35 cycles?
1 Completed 6 cycles of retreatment
45 Stopped before 35 cycles:
39 Due to disease
3 Due to death
3 Due to toxic effects

‘ 48 Included in analysis of efficacy and safety

2Maximum permitted protocol treatment duration (initial treatment stage).

Baseline characteristics are summarized in Table 1. Of 48
included patients, the median (range) age at registration was
58.5 (32-77) years; 26 (54%) had an ECOG PS score of O and 22
(46%) had an ECOG PS of 1. A total of 41 patients (85%) had ovar-
ian, 6 (13%) had endometrial, and 1 (2%) cervical clear cell can-
cer. Patients had received a median (range) of 3 (1-6) prior
courses of systemic therapy, including 19 (40%) with a prior
anti-angiogenic therapy, and 19 (40%) had a platinum-free
interval greater than 12 months.

Efficacy

The trial’s primary end point was met: 42% (95% CI, 28-57) of
eligible patients who received pembrolizumab achieved dis-
ease control and were progression-free at 12 weeks, with the
95% CI exceeding the prestated lower bound of 15%. In total,
at 12 weeks, there were 10 (21%) with PR, 10 (21%) with SD, 27
(56%) who progressed and/or died, and 1 (2%) with missing
data, giving a 12-week ORR of 21% (95% CI, 10-35). The best
ORR with pembrolizumab use was 25% (95% CI, 14-40), with
12 partial responses in total.

Imaging assessment to assess 12-week disease status was
not feasible for 1 patient who died after 12 weeks. This patient
was included as having no confirmed disease control at 12
weeks for the primary analysis. Excluding this patient, ina sen-
sitivity analysis, 20 of 47 patients achieved disease control and
were progression free at 12 weeks (43%; 95% CI, 28-58), with
a 12-week ORR of 21% (95% CI, 11-36) and a best ORR of 26%
(95% CI, 14-40).

Treatment responses are detailed in Table 2, with a
waterfall plot of best target lesion response in Figure 2A and
a swimmer plot in Figure 2B. In patients with confirmed
disease control at 12 weeks (n = 20), the median duration
of disease control from start of pembrolizumab was 11.7
months (95% CI, 5.5-16.5). In patients achieving disease
response (n = 12), the median time from start of pembroli-
zumab to disease response was 2.2 months (95% CI, 1.3-2.8)
and the median duration of disease response was 13.1
months (95% CI, 4.2-26.5).

After a median follow-up of 46.9 months (95% CI, 43.4-
55.0; data cut-off July 2024), 40 patients had died, 7 were alive
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Table 1. Baseline Characteristics

Table 2. Treatment Response

Patients, No. (%)

Characteristic (N = 48)
Age, median (range), y 58.5(32-77)
ECOG performance status score

0 26 (54)

1 22 (46)
Type of cancer

Ovarian CCC 41 (85)

Endometrial CCC 6 (13)

Cervical CCC 1(2)
FIGO stage at diagnosis

I 18 (38)

I 9(19)

1 14(29)

Y 7 (15)
Previous surgery

Yes 43 (90)

No 5(10)
Previous radiotherapy

Yes 11(23)

No 37(77)
Previous systemic therapy

Yes 48 (100)

No 0
Courses of previous systemic therapy, 3(1-6)
median (range)
Platinum-free interval, mo

<6 14 (29)

6-12 15 (31)

>12 19 (40)
Brain metastasis at baseline

Yes 0

No 48 (100)

Cancer antigen 125, median (range), U/mL 117.5 (5-4375)

Abbreviations: CCC, clear cell cancer; ECOG, Eastern Cooperative Oncology
Group; FIGO, International Federation of Gynecology and Obstetrics.

Sl conversion factor: To convert cancer antigen 125 to kU/L, multiply by 1.

following disease progression, and 1 was alive and progres-
sion free. The median PFS was 2.7 months (95% CI, 1.3-5.4),
with 1-year and 2-year PFS rates of 21% (95% CI, 11-33) and 8%
(95% CI, 3-18), respectively (Figure 2C). The median OS was
14.8 months (95% CI, 6.7-28.2), with 1-year and 2-year OS rates
of 54% (95% CI, 39-67) and 38% (95% CI, 24-51), respectively
(Figure 2D). Three patients (6%) completed the maximum 2
years of trial treatment, with 2 achieving PR and 1 achieving
SD. One patient was eligible and enrolled for retreatment with
pembrolizumab following first progression. This patient re-
ceived 6 cycles of pembrolizumab, which was then stopped due
to grade 3immune-related hepatitis. Best response to retreat-
ment was SD, and second progression occurred 7.1 months fol-
lowing first progression. The second patient was not re-
treated at disease progression, and the third patient continued
in the trial with PR.

JAMA Oncology April2025 Volume 11, Number 4

Patients, No. (%) (N = 48)
12-wk Response

Outcome Best response®

Treatment response

Complete response 0 0
Partial response 10 (21) 12 (25)
Stable disease 10 (21) 16 (33)
Progressive disease 19 (40) 16 (33)
Progressed and died 5(10) NA
Died® 3(6) 3(6)
Missing® 1(2) 1(2)
Disease control rate 20 (42) 28 (58)
Disease response rate 10 (21) 12 (25)

Abbreviation: NA, not applicable.

2 Best response at any time while taking treatment; this was achieved at the
6-week and/or 12-week assessment in all patients.

b For these 3 patients no imaging assessment was done, and the patients died
before 12 weeks.

¢ For this patient, no imaging assessment was done, and the patient died after
12 weeks.

Compliance and Safety

All 48 patients who were treated stopped or completed pem-
brolizumab, receiving a median (IQR) of 4.5 (2.5-12) cycles.
A total of 39 patients (81%) stopped treatment due to disease
progression, 3 (6%) due to toxic effects (grade 3 acute kidney
injury; grade 3 encephalitis; grade 3 metabolic [diabetic] ke-
toacidosis), 3 (6%) died due to CCGC, and 3 (6%) completed
the maximum 35 cycles.

Atotal of 33 patients (69%) experienced at least 1 treatment-
related adverse event (TRAE), summarized in Table 3. Nine pa-
tients (19%) experienced a grade 3 TRAE, with raised alanine
aminotransferase concentrations and hyperthyroidism being
the most common, each seen in 2 patients (4%). No grade 4 or
grade 5 TRAEs were observed. Grade 1to 5 TRAEs and grade 3
or higher adverse events of any relatedness are detailed in
eTables 3 and 4 in Supplement 2, respectively.

A total of 46 patients (96%) completed baseline and 29
(60%) completed end-of-treatment quality of life FACT-O ques-
tionnaires. There was no strong evidence of a change in the
total score or in the physical, social, emotional, or functional
well-being subscales over time (eTable 5 and eFigure 1 in
Supplement 2).

Exploratory Biomarker Analyses

Immunohistochemistry analysis of diagnostic FFPE tumor
samples were performed for MMR protein (MLH1, PMS2, MSH2,
MSHS6), ARIDI1A, and p53 expression status in 46 patients and
PD-1, PD-L1, and PD-1/PD-L1 combined in 45 patients. A con-
sensus was reached from independent central histopathologi-
cal review of the results. Only 1 patient (2%) demonstrated
MMR deficiency with isolated loss of PMS2 expression. This
patient achieved PR to pembrolizumab, progressed at 2.8
months, and died at 28.2 months. Six patient tumors (13%) had
aberrant p53 expression, 10 (22%) had ARID1A loss, 4 (9%) were
PD-1 positive, 10 (22%) were PD-L1 positive, and 4 (9%) were
positive for both PD-1 and PD-L1. In these small subgroups,
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Figure 2. Treatment Efficacy
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A total of 4 eligible patients had no imaging after treatment; 3 died and 1 could not be imaged due to intercurrent iliness. OS indicates overall survival; PD,
progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease.
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Table 3. Treatment-Related Adverse Events®

Patients, No. (%) (N = 48)

Adverse event” Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Adverse event
Acute kidney injury 0 0 1(2) 0 0
Alanine aminotransferase increased 1(2) 2(4) 2 (4)° 0 0
Alkaline phosphatase increased 2 (4) 2(4) 1(2) 0 0
Anaemia 0 0 1(2) 0 0
Anorexia 4(8) 3(6) 0 0 0
Aspartate aminotransferase increased 1(2) 2(4) 1(2)° 0 0
Cough 3(6) 0 0 0 0
Diarrhea 8(17) 1(2) 0 0 0
Dry mouth 4(8) 1(2) 0 0 0
Dry skin 4(8) 0 0 0 0
DyEEREE 3(6) 0 0 0 0 Abbreviation: GGT,
Fatigue 8(17) 6(13) 0 0 0 y-glutamyltransferase.
GGT increased 0 0 1(2)° 0 0 2 Includes grade 1and 2 adverse
Hyperthyroidism 3(6) 2(4) 2(4) 0 0 events observed in more than 5% of
m hvroidi 36 7015 0 0 0 patients and any grade 3to 5

YECHVICIIED Q) @s) adverse events.
Immune-related hepatitis 0 0 1(2)¢ 0 0 ® Maximum grade of each term per
Metabqlisn] and nutrition disorders: 0 0 1(2) 0 0 patient (ie, each patient may be
ketoacidosis counted for more than 1adverse
Mucositis oral 4(8) 0 0 0 0 event term).
Nausea 5(10) 2(4) 0 0 0 ¢ A total of 8 patients had 1grade 3
Nervous system disorders: noninfective 0 0 1(2) 0 0 a(.jverse event; 1 patient had 4
encephalitis different grade 3 adverse events
Pruritus 8(17) 2(a) 0 0 0 Falanlne aminotransferase
increased, aspartate

Rash maculopapular 6 (13) 1(2) 0 0 0 aminotransferase increased, GGT
Skin and subcutaneous tissue disorders: rash 2(4) 1(2) 0 0 0 increased, and immune-related
Vomiting 3(6) 0 0 0 0 , hepatitis).

Any adverse event? 10 21) 14(29) 9.(19)¢ 0 0 Maximurm grade per patient (e,

each patient counted only once).

there was no evidence of a difference in PFS (eFigure 2 in
Supplement 2) or OS (eFigure 3 in Supplement 2) for patients
with tumors that harbored MMR deficiency, ARIDIA loss, ab-
errant expression of p53, or expressed PD-1, PD-L1 or a com-
bination of PD-1/PD-L1 in this study.

|
Discussion

To our knowledge, the PEACOCC trial is the first evaluating the
clinical benefit and safety of PD-1inhibition exclusively in pa-
tients with CCGC (85% with CCOC). The study met its pri-
mary end point, demonstrating a 12-week PFS rate of 42% (95%
CI, 28-57), with the 95% CI exceeding the prestated lower
bound of 15%. Additionally, despite recruiting a heavily
pretreated population (median of 3 prior courses of treat-
ment), of whom 40% had received prior anti-angiogenic and
60% had relapsed within 12 months, clinically meaningful and
durable benefit was observed, with an ORR of 25% and a me-
dian duration of response and median OS of 13.1 months and
14.8 months, respectively. Three patients (6%), including 2 with
PR and 1 with SD, completed 2 years of pembrolizumab, dem-
onstrating prolonged benefit achievable even with best re-
sponse of SD: 1 was retreated, 1 subsequently progressed
without retreatment, and 1 continues with PR. Overall,
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pembrolizumab was tolerated with no TRAEs above grade 3.
These results compare favorably with reported clinical out-
comes associated with standard chemotherapy in this clini-
cal setting.3°-10

CCGC is a distinct subtype of gynecological cancer, with
unique histology, molecular profile, and clinical behavior ir-
respective of organ of origin. As diagnosis of rare subtypes of
gynecological cancer is often difficult and open to misinter-
pretation, histology for each patient was reviewed and con-
firmed by a specialist gynecological histopathologist ensur-
ing that 50% or more of the tumor was of clear cell type.
Effective treatment options are lacking, and no specific guid-
ance exists on optimal management or biomarker selection in
advanced disease.

In addition to the PEACOCC trial, 3 other studies evaluat-
ing ICI treatment exclusively in CCGC have been conducted.
MOCCA, a randomized phase 2 trial comparing single-agent
durvalumab (PD-L1 inhibitor; n = 31) with physician’s choice
chemotherapy (n = 16), did not demonstrate a difference in PFS,
ORR, or clinical benefit rate after a median follow-up of 20
months.?® However, histological review of clear cell diagno-
sis was not carried out and the proportion of patients with plati-
num-resistant disease is not stated, factors that could have in-
fluenced the unexpectedly high response rate observed in the
chemotherapy arm (19%). In contrast, another randomized
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study in CCOC showed an ORR of 0% in the chemotherapy
arm.?° INOVA, a single-arm trial of sintilimab (PD-1 inhibitor)
combined with bevacizumab, enrolled 41 patients with CCOC,
37 of whom were evaluable and observed an ORR of 41%, a me-
dian PFS of 6.3 months, and an immature OS at 6.3 months’
median follow-up.3° Preliminary data from BrUOG-354 of pa-
tients with ovarian and other extrarenal clear cell cancers has
been presented: 14 patients were treated with nivolumab with
an ORR of 14%, a median PFS of 2.2 months, and a median
OS of 17.0 months: 36 patients were treated with nivolumab/
ipilimumab, with an ORR of 33%, a median PFS of 5.6 months,
and a median OS of 24.6 months.?! The Keynote-100 phase 2
trial evaluating single-agent pembrolizumab in ovarian can-
cer reported a 15% ORR in the CCOC subset.?>* The phase 2 NRG
GYO0O03 trial, comparing ipilimumab and nivolumab with
nivolumab in EOC, showed patients with CCOC were 5-fold
more likely to respond than other subtypes?> and CCEC had
the greatest reduction in risk of death (hazard ratio, 0.33)
among other histological subtypes when treated with pem-
brolizumab/lenvatinib compared with standard of care che-
motherapy in the Keynote-775 trial.>? Taken together, these
results show that PD-1 inhibitors have consistently demon-
strated clinical activity in advanced, pretreated CCGC, in keep-
ing with our reported results from the PEACOCC trial. Final
results from ongoing phase 2 studies involving PD-1/PDL-1in-
hibitor combinations are awaited.

Molecular characterization of CCGC is predominantly de-
rived from genomic and RNA analyses. A number of distinct prog-
nostic mutational signatures and gene expression profiles have
been identified, although none are currently used in clinical
practice.>*-3* More recently, an understanding of the impor-
tance of the composition of immune cell infiltrates and PD-1 path-
way protein expression within the tumor microenvironment
have been examined and have been shown to vary according to
mutational status of prognostic markers, for example ARIDIA and
P53, in CCGC.'®3>3¢ MMR deficiency is an important predictor
of ICI sensitivity and has been reported more frequently in CCGC
than other common gynecological histological subtypes. *'14:17-21

We investigated MMR, ARIDI1A, p53, PD-1, PD-L1 (com-
bined positive score >1 deemed PD-L1 positive; combined posi-
tive score <1 deemed PD-L1 negative) and combined PD-1/
PD-L1 protein expression in archival tumor samples to explore
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their relationship with clinical outcome following ICI treat-
ment. Only 1 of 46 patients with evaluable diagnostic tumor
tissue had an MMR-deficient pattern, ruling out MMR defi-
ciency as an explanation for the clinical activity observed in
the PEACOCC trial. Small numbers limit interpretation of these
exploratory biomarkers with ICI response and no definitive
conclusions can be reached. Specifically, no clear association
with PD-L1 positivity and pembrolizumab response as ob-
served in Keynote-100 was seen.

We have demonstrated that a trial of a rare histological sub-
type of gynecological cancer is feasible even with mandated
translational sample collection including tumor biopsies, with
enrollment occurring over a 30-month span in large part dur-
ing the COVID-19 pandemic. Our tissue collection including
contemporaneous trial biopsies allows further translational
study of the molecular and immune landscape.

Limitations

The main limitations of our study are the single-arm design and
moderate sample size of the trial. The available contempo-
rary data from the 2 randomized CCOC trials with physician’s
choice control arms?®-2° provide a benchmark to understand
the range of benefit of standard chemotherapy in this setting.
Additionally, the consistent clinical benefit, although vari-
able in magnitude, for a number of different PD-1inhibitors in
different clinical trial settings for CCGC supports the conclu-
sions from our study.

. |
Conclusions

Pembrolizumab has robust, durable clinical benefit in pa-
tients with heavily pretreated CCGC and was tolerated in the
overall population. The clinical activity was observed in a pre-
dominantly MMR-proficient population (45 of 46 patients).
Clinical outcomes are superior to historical data for current
standard of care chemotherapy, and translational research to
identify those patients who benefit most is underway. Fur-
ther evaluation of anti-PD-1 monotherapy or PD-1 inhibitor
combinations in randomized clinical trials is justified for this
poor-prognosis gynecological cancer population with a sig-
nificant unmet clinical need.
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