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ARTICLE INFO ABSTRACT

Keywords: Objective(s): To investigate the efficacy of pembrolizumab plus lenvatinib as a second-line or later-line therapy in

Uterine carcinosarcoma women with advanced or recurrent uterine carcinosarcoma (UCS).

fembr'_)h_iumab Methods: A single-institution pharmacy database was queried for women with advanced or recurrent UCS who
envatini

were prescribed concurrent pembrolizumab and lenvatinib. Patient demographic, oncologic, and immuno-
therapy outcomes data were recorded. Univariate analysis summarized progression-free survival (PFS) and
overall survival (OS).

Results: Seven patients with advanced or recurrent UCS were treated with combination pembrolizumab and
lenvatinib, with a median age of 63.0 years. The majority had stage III or IV disease (n = 6, 85.7%) and had failed
two or more lines of therapy (n = 7, 100.0%), and a minority were MMR deficient (n = 1, 14.3%) or PD-L1+ (n
= 1, 14.3%). No partial or complete responses were observed. The median PFS was 2.6 months (95% CI,
0.9-11.2 months), and the median OS was 2.8 months (95% CI, 2.4-NE).

Conclusions: In this small, retrospective series, we demonstrate that pembrolizumab and lenvatinib combination
therapy may not be highly active in UCS and may be associated with similar PFS and OS as traditional cytotoxic
regimens. Further study is warranted to assess the efficacy of this regimen in more targeted cohorts of women

with advanced or recurrent UCS.

1. Introduction

Uterine carcinosarcomas (UCS) account for less than 5% of endo-
metrial cancers (EC), yet this aggressive variant has a poor prognosis
accounting for 15% of uterine cancer deaths (Siegel et al., 2014; Brooks
et al., 2004; Cimbaluk et al., 2007). Studies have demonstrated that
women diagnosed with uterine carcinosarcomas have significantly
worse survival compared to those with high-grade endometrioid, serous,
or clear cell carcinomas (Zhang et al., 2015). Despite recent molecular
studies suggesting that the sarcomatous element is secondary to meta-
plasia of the carcinomatous component, prognosis remains much
bleaker than other histologic sub-types (Gotoh et al., 2019; Cherniack
et al., 2017; Zhao et al., 2016). In a large retrospective analysis of over
900 women with UCS from the United States and Japan, patients with a
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high-grade carcinoma and heterologous sarcoma had a 5-year
progression-free survival (PFS) of 34%, those with a high-grade carci-
noma and homologous sarcoma had a 5-year PFS of 46%, and those with
a low-grade carcinoma and homologous sarcoma had a 5-year PFS of
60% (Matsuo et al., 2016).

The primary management for UCS involves a multi-modality
approach, typically including cytotoxic chemotherapy and surgery in
the setting of operable tumors, with complete cytoreduction associated
with improved overall survival (Harano et al., 2016). GOG 261
demonstrated that the combination of carboplatin with paclitaxel was
associated with better PFS (16 vs 12 months; HR 0.73, p < .01) and OS
(37 vs 29 months; HR 0.87, p < .01) compared with ifosfamide with
paclitaxel in women with advanced or recurrent UCS (Powell et al.,
2019). Unfortunately, in the setting of second-line and later-line
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therapies, median response rate to cytotoxic therapy is less than 10%
with median PFS of approximately two months (Matsuzaki et al., 2021).
Collectively, these studies demonstrate that new therapeutic approaches
for women with recurrent UCS are urgently needed.

The KEYNOTE-146 study by Makker et al. was a single-arm, open-
label, multicenter trial that enrolled 108 patients with metastatic EC
(Makker et al., 2020). In this trial, combination therapy comprising
pembrolizumab and lenvatinib demonstrated an impressive response
rate of 38% with a PFS of 7.4 months and overall survival of 16.7
months, with many patients experiencing durable responses to treat-
ment (Makker et al., 2020). Although women with UCS were not
enrolled in this trial, many believe UCS shares tumor biology with serous
carcinomas, which made up 32.4% of the KEYNOTE-146 study popu-
lation (Makker et al., 2020; Menczer et al., 2005; Vitale et al., 2017;
Livasy et al., 2006; Emoto et al., 2004). Understanding the biologic
activity of this regimen in women with UCS is essential to improving
oncologic outcomes in women. The objective of this study was to report
preliminary data for efficacy of pembrolizumab and lenvatinib combi-
nation therapy with advanced or recurrent UCS in a retrospective single
institution cohort study.

2. Methods
2.1. Study design

The study is an Institutional Review Board approved, single-
institution retrospective case series including all women with
advanced or recurrent uterine carcinosarcomas treated with combina-
tion therapy with pembrolizumab and lenvatinib at the Cleveland Clinic.
The institution’s pharmacy database was queried for patients with
concurrent prescriptions for pembrolizumab and lenvatinib, and those
with a diagnosis of uterine carcinosarcoma confirmed on final surgical
pathology were included. Consent for use of patient health information
was obtained prior to starting the study.

2.2. Data collection

Patient demographics were extracted from the electronic medical
record, including age, race, body mass index (kg/m?), Eastern Cooper-
ative Oncology Group (ECOG) performance status score prior to start of
immunotherapy, and medical comorbidities. Oncologic variables
included stage, primary cancer treatment, route of initial surgery, prior
lines of treatment, PD-L1 status (positive, negative, or unknown), and
MMR status (proficient, deficit, or unknown). PD-L1 status was defined
as positive if there was membranous staining in at least 1% of viable
tumor cells. Immunotherapy variables included start and end date,
number of cycles, reason for discontinuation, radiological response
using the Immunotherapy Response Evaluation Criteria in Solid Tumors
(iRECIST) criteria, whether the patient required dose reduction or ste-
roids during immunotherapy, progression or recurrence date, last
follow-up, current status, and date of death (Seymour et al., 2017). All
data was collected and stored securely in a RedCAP database (Harris
et al., 2019; Harris et al., 2009).

2.3. Statistical analysis

Continuous variables were reported using medians and interquartile
range. Categorical factors and ordinal variables were described as fre-
quencies and percentages. For right censored PFS and OS, time to pro-
gression or death was defined as the difference in months from
immunotherapy start date to progression date or death date. Kaplan-
Meier plot was created for PFS and OS. Statistical analysis was per-
formed using SAS software version 9.4 (SAS Institute Inc., Cary, NC).
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3. Results
3.1. Patient demographics and oncologic characteristics

Seven eligible patients with advanced or recurrent uterine carcino-
sarcoma were treated with combination pembrolizumab and lenvatinib
at the Cleveland Clinic. Patient demographics are displayed in Table 1.
The median age at the start of immunotherapy was 63.0 years (IQR 58.0,
64.0 years). The majority of patient had stage III or IV disease (85.7%),
an ECOG score of 0 or 1 (71.4%), and comorbid hypertension (57.1%).
All patients had undergone cytoreductive surgery followed by adjuvant
chemotherapy (42.9%) or adjuvant chemoradiation (57.1%). Pem-
brolizumab and lenvatinib was the third line of treatment for most
included patients (71.4%), with zero instances of being used as a second-
line therapy. Few tumors were known to be MMR deficient (14.3%) or
PD-L1 positive (14.3%).

3.2. Oncologic outcomes

Starting lenvatinib dose ranged from 10 mg to 20 mg, with a starting
mean dose of 16 mg/day (standard deviation, 4.0). Only two of seven

Table 1

Patient and oncologic characteristics.
Variable N=7
Age 63.0 [58.0, 64.0]
Race
White 3(42.9)
Black 4 (57.1)
BMI 27.0 [19.0, 29.0]
ECOG Score
0 4(57.1)
1 1(14.3)
2 2 (28.6)
Medical Comorbidities
HTN 4(57.1)
HLD 3 (42.9)
DM 2(28.6)
VTE 1(14.3)
PVD 1(14.3)
Pulmonary Disease 1(14.3)
Renal Disease 0 (0.00)
Stage
1 1(14.3)
11 4(57.1)
v 2 (28.6)
Primary Cancer Treatment
Surgery + Chemotherapy 3(42.9)
Surgery + Chemotherapy + Radiotherapy 4 (57.1)
Number of Prior Lines of Therapy
2 5(71.4)
3 1(14.3)
4 1(14.3)
Prior Bevacizumab
Yes 2(28.6)
No 5(71.4)
MMR Status
MMR proficient 6 (85.7)
MMR deficient 1(14.3)
PD-L1 Status
Positive 1(14.3)
Negative 6 (85.7)

BMI, body mass index; ECOG, Eastern Cooperative Oncology Group; HTN, hy-
pertension; HLD, hyperlipidemia; DM, diabetes mellitus; VTE, venous throm-
boembolic disease; PVD, peripheral vascular disease; CKD, chronic kidney
disease.

Statistics presented as Median [P25, P75], N (column %).
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patients (28.6%) required lenvatinib dose reductions for treatment-
related AEs, with a final mean dose of 14.3 mg/day (standard devia-
tion, 5.3). Treatment-related AEs requiring dose reduction in this series
included poor appetite leading to hospitalization for failure to thrive in
one patient, and plantar-palmar erythrodysesthesia syndrome and
mucositis in the other. No patients discontinued treatment due to
treatment-related toxicity.

The median follow-up duration for the cohort was 2.8 months (IQR
2.4, 9.9 months). Imaging was typically performed every 3 cycles while
receiving pembrolizumab and lenvatinib combination therapy, unless
otherwise clinically indicated. No complete or partial responses were
observed. Disease progression was noted in 5 patients (71.4%), while 1
patient achieved stable disease followed by progression (14.3%) and the
other achieved stable disease without progression (14.3%). PFS was 2.6
months (95% CI, 0.9-11.2 months) with 6-month progression free sur-
vival of 28.6% (95% CI, 0.0, 62.0). Furthermore, OS was 2.8 months
(95% CI, 2.4-NE) with 6-month overall survival of 42.9% (6.2, 79.5)
(Table 2, Fig. 1).

4. Discussion

The prognosis of women diagnosed with UCS is quite dismal, with a
median overall survival of 23 months, which is significantly worse than
women diagnosed with other EC histologies including high-grade
endometrioid, serous, or clear cell carcinomas (Zhang et al., 2015;
Matsuzaki et al., 2021). The standard management according to Na-
tional Comprehensive Cancer Network (NCCN) guidelines in women
with UCS is surgical management followed by a combination of adjuvant
platinum-based chemotherapy with or without radiotherapy (NCCN
Clinical Practice Guidelines in Oncology, n.d.; Matsuo et al., 2017).

Table 2

Oncologic outcomes.
Variable N=7
Cycles of Immunotherapy
2 2(28.6)
3 1(14.3)
4 2(28.6)
6 1(14.3)
16 1(14.3)
Reason for Stopping Immunotherapy*
Progression 6 (100.0)
Response (iRECIST)
Progression 5(71.4)
Stable disease followed by progression 1(14.3)
Stable disease 1(14.3)
Lenvatinib Starting Dose
20 mg 3 (42.9)
14 mg 3 (42.9)
10 mg 1(14.3)
Lenvatinib Dose Reductions
Yes 2 (28.6)
No 5(71.4)
Steroids During Immunotherapy
Yes 2(28.6)
No 5(71.4)
Current Status
Alive with disease 2(28.6)
Dead of disease 5(71.4)
Currently on Immunotherapy
Yes 1(14.3)
No 6 (85.7)
Follow-up Duration (months) 2.8 [2.4,9.9]

iRECIST, immunotherapy response evaluation criteria in solid tumors.
Statistics presented as Median [P25, P75], N (column %).
*Data not available for all subjects. Patients stopped immunotherapy N = 6.
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Fig. 1. Kaplan-Meier plot for progression-free survival and overall survival of
patients with advanced or recurrent uterine carcinosarcoma receiving pem-
brolizumab and lenvatinib combination therapy.

Unfortunately, despite upfront multi-modality therapy, even women
with early-stage UCS have high risk for recurrence and death from their
disease (Matsuzaki et al., 2021). There is a significant, unmet need to
advance therapeutic options for women with recurrent uterine carci-
nosarcoma (see Table 3).

The KEYNOTE-146 study was a promising turn of events in the
treatment of recurrent EC, with pembrolizumab and lenvatinib combi-
nation therapy generating an overall response rate of 38.0% (Makker
et al., 2020). Notably, women with UCS were not included in this trial.
Given the similarities of UCS with other EC high-risk histologies, pem-
brolizumab and lenvatinib was considered as a novel approach for
improving outcomes in the previously treated UCS population, but data
was limited to inform its efficacy. To this end, in this small, retrospective
series of women with advanced or recurrent UCS, we demonstrate that
pembrolizumab and lenvatinib combination therapy has limited efficacy
with no complete or partial responses, and a 28.6% rate of stable
disease.

In our cohort of women with advanced or recurrent UCS who un-
derwent pembrolizumab and lenvatinib combination therapy, the me-
dian PFS and OS were 2.6 months and 2.8 months, respectively. In a
pooled analysis of studies by Matsuzaki et al. of women undergoing
salvage chemotherapy for uterine carcinosarcoma, second-line and
later-line therapies demonstrated a median response rate of only 5.5%
and median PFS of approximately 2 months (Matsuzaki et al., 2021).
Our findings suggest a similar PFS compared to prior historical studies,
and no objective radiographic response among a series of seven patients.

Interestingly, PD-L1 status was negative in the majority of patients
(85.7%). Given recent studies demonstrating PD-L1 expression in 58%
of UCS, this cohort of patients does not follow the expected distribution
of PD-L1 status, and therefore these findings may not be generalizable to
all patients (Engerud et al., 2020). The majority of patients were also
MMR-proficient (85.7%). Further study is needed to understand how
UCS response to pembrolizumab and lenvatinib combination therapy is
impacted by the tumor’s immunohistochemical signature.

An important consideration with pembrolizumab and lenvatinib
combination therapy is patient tolerability and toxicity. The KEYNOTE-
146 study reported a 62.9% rate of dose reductions of lenvatinib for
treatment-related adverse effects (AEs) with a mean dose intensity of
lenvatinib of 14.4 mg/day (standard deviation, 4.3) (Makker et al.,
2020). In contrast, in our series, only two of seven patients (28.6%)
required dose reductions for treatment-related AEs, with a final mean
dose of lenvatinib of 14.3 mg/day (standard deviation, 5.3). No patients
discontinued treatment due to treatment-related toxicity, although this
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Table 3
Patient details.
ID Stage MMR PDL1 Prior lines # Cycles iRECIST PFS (m) 0S (m)
1 v MMRp PDL1- 2 4 Progression 3.3 Dead of disease at 9.9 months
2 I MMRp PDL1- 2 2 Progression 0.9 Dead of disease at 2.8 months
3 v MMRd PDL1+ 2 2 Progression 1.6 Dead of disease at 2.4 months
4 I MMRp PDL1- 2 4 Progression 2.6 Dead of disease at 2.8 months
5 I MMRp PDL1- 4 3 Progression 1.9 Dead of disease at 2.1 months
6 I MMRp PDL1- 3 6 Stable - Alive with disease at 4.4 months
7 I MMRp PDL1- 2 16 Stable then progression 11.2 Alive with disease at 12.6 months

MMRp, mismatch repair proficient; MMRd, mismatch repair deficient; PFS, progression-free survival; OS, overall survival.

must be interpreted in the context of four of seven patients (57.1%)
dying within three months of treatment initiation. Although five of
seven patients discontinued therapy within four cycles (71.4%), recent
studies show that all-grade immune-related adverse events present
within 8.4 weeks of initiation of PD-1 and PD-L1 inhibitors, and within
the first 2 months of initiation of lenvatinib therapy (Haddad et al.,
2017; Tang et al., 2021). Toxicity appears not to bias the response rate of
this case series more than that seen in larger trials. Despite this, it is
essential that patients are adequately counselled regarding the side ef-
fect profile of this regimen, in light of the poor efficacy, prior to starting
treatment.

There are several significant limitations to consider in the interpre-
tation of our results. Primarily, our findings are limited by the small
sample size, including only seven patients with previously treated UCS,
without a control cohort who received an alternative line of therapy.
Similarly, given the retrospective nature, all prior treatment lines were
at the discretion of the primary gynecologic oncologist, as well as the
starting dose of lenvatinib and the approach taken towards dose
reduction and steroid administration. Notably, in the KEYNOTE-146
study, 51.1% patients received only one prior line of treatment, 38.3%
patients received two prior lines of treatment, and 10.6% patients
received three or more prior lines of treatment (Makker et al., 2020).
Our cohort of women included 0.0% with only one prior line of treat-
ment, and 28.6% with three or more prior lines of treatment, repre-
sentative of a more heavily-pretreated population. Despite a higher
number of prior lines, only two of the seven patients (28.6%) had pre-
viously received bevacizumab. Such a trend in number of prior lines of
treatment shifts the focus towards more aggressive or refractory tumor
biologies, and therefore introduces a bias towards a worse response rate
and PFS. Further study is needed to determine whether this regimen
would be more active in patients earlier in their disease recurrence.

Despite these limitations, our study is of the first to report the limited
activity of pembrolizumab and lenvatinib combination therapy in
women with advanced and recurrent UCS and contributes relevant,
timely information to the literature. Our single institution, retrospective
data suggest that pembrolizumab and lenvatinib combination therapy is
not highly active in UCS and is associated with similar PFS and OS as
similar traditional cytotoxic regimens. Further study is warranted to
assess the efficacy of this regimen in more targeted cohorts of women
with advanced or recurrent UCS.
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