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Abstract

Objective—We reviewed our institutional data to evaluate toxicity and efficacy outcomes of
pembrolizumab/lenvatinib in recurrent endometrial cancer in a “real-world” clinical setting and to
compare the impact of reduced lenvatinib starting dose on outcomes.

Methods—Retrospectively, we reviewed toxicity, treatment responses, and survival outcomes of
patients with recurrent endometrial cancer who received =1 cycle of pembrolizumab/lenvatinib.
We compared subgroups based on lenvatinib starting dose (recommended [20 mg] vs reduced [<20
mg]) and histologic type.

Results—We analyzed 70 patients (recommended dose cohort, n = 16; reduced dose cohort, n =
54). The most common starting dose was 14 mg daily. Compared to the reduced dose cohort, the
recommended dose cohort had a significantly higher mean number of lenvatinib dose reductions
due to side effects (1.1 vs. 0.4; p=0.003) and significantly shorter median time to treatment
toxicity (1.3 vs. 3.7 days; p=0.0001). Response rates did not differ significantly between the
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recommended and reduced dose cohorts (28.6% vs. 38.3%, respectively; p=0.752). Two patients,
both in the reduced dose cohort, had complete responses. Patients with carcinosarcoma histology
had response and clinical benefit rates of 25% (3 of 12) and 58.3% (7 of 12), respectively. There
were no differences between the 2 dose cohorts with respect to progression-free (p=0.245) or
overall survival (p=0.858).

Conclusion—In clinical practice, a lower starting dose of lenvatinib (14 mg daily) in
combination with pembrolizumab was safe and efficacious in recurrent endometrial cancer. The
combination produced responses in endometrial carcinosarcomas. Larger studies are required to
validate these findings.
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Introduction

Management of recurrent endometrial cancer is challenging as increasing lines of systemic
therapy result in poor response rates [2, 3]. Recently, immunotherapeutic regimens have
garnered high interest as promising treatment alternatives [4, 5]. Inhibiting the PD-1/PD-L1
pathway, pembrolizumab (an anti-PD-1 monoclonal antibody) has significantly improved
response rates in microsatellite instability high (MSI-H) or mismatch match repair deficient
(dMMR) solid tumors [6, 7]. In MSI-H endometrial cancer, the objective response rate
(ORR) to pembrolizumab monotherapy was 57.1% [4]. With these remarkable response
rates, pembrolizumab was given accelerated FDA approval for use in unresectable or
metastatic MSI-H or dMMR solid tumors following failed prior systemic treatment in May
2017; this represented the first tissue-agnostic approval.

In contrast, response to pembrolizumab monotherapy has been limited in microsatellite
stable (MSS) endometrial cancer (ORR = 13%) [8]. This landscape was significantly
changed with the publication of the KEYNOTE-146/Study 111 trial results, which
demonstrated that the addition of lenvatinib (multiple tyrosine kinase inhibitor) dramatically
increases therapeutic responses (ORR = 37.2%) [5, 9]. Furthermore, pembrolizumab and
lenvatinib treatment was observed to also have significant response rates in high-risk
histologic subtypes, such as endometrial serous carcinoma (ORR = 40%; 14 of 35) [5]. As a
result, in September 2019, the combination of pembrolizumab (200 mg intravenously [1V]
every 3 weeks) and lenvatinib (20 mg orally [po] daily) was given accelerated FDA approval
for the treatment of non-MSI-H/dMMR advanced endometrial cancer that had progressed on
prior systemic therapy. However, despite its clinical efficacy, the combination of
pembrolizumab and lenvatinib at the recommended dosage is associated with significant
treatment-related toxicity [5]. In KEYNOTE-146/Study 111, grade 3 or 4 treatment-related
adverse events occurred in 66.9% of patients, with nearly 1 in 5 patients (22 of 124)
discontinuing 1 or both drugs because of toxicity [5]. Of the 22, 19 discontinued because of
lenvatinib toxicity. Additionally, there were treatment interruptions in 70.2% of patients and
lenvatinib dose reductions in 62.9% [5]. Despite a starting dosage of lenvatinib of 20 mg po
daily, the mean dose intensity was 14.4 mg/day, and only 8.9% of patients remained on
lenvatinib for =6 months without any dose reductions [5].
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Following the FDA accelerated approval, gynecologic oncologists at our institution were
observing significant treatment-related toxicity in patients with recurrent endometrial cancer
receiving the recommended starting lenvatinib dosage. Given this initial experience and the
differences between a selected clinical trial population and the corresponding general
population encountered in clinical practice, our group felt that starting with a lower dose of
lenvatinib might improve the safety and tolerability of this regimen. Accordingly,
consideration of starting lenvatinib doses of less than 20 mg was employed at our institution.
In this study, we sought to review our institutional data to evaluate the toxicity and clinical
efficacy of pembrolizumab and lenvatinib in recurrent endometrial cancer in “real-world”
clinical practice. Furthermore, we sought to compare the toxicity and clinical efficacy of the
recommended (20 mg) vs reduced (<20 mg) starting dosages of lenvatinib.

Patient population

In this retrospective cohort study design, all patients with recurrent endometrial cancer who
underwent evaluation at The University of Texas MD Anderson Cancer Center from
September 2019 to October 2020 for treatment planning with pembrolizumab and lenvatinib
were reviewed for inclusion into the study. The study inclusion criteria were the following:
age =18 years old, histologically confirmed recurrent endometrial cancer, and treatment with
at least 1 cycle of pembrolizumab and lenvatinib combination therapy. Patients were
excluded from the study if there was loss to follow-up without any documentation of
treatment toxicity, treatment response, or survival outcomes. Although all patients
underwent initial evaluation and treatment planning at MD Anderson, patients had the option
of receiving treatment either at MD Anderson or with their local oncologist. Irrespective of
the location of treatment administration, all patients maintained follow-up care with review
of on-treatment imaging results and treatment toxicity at MD Anderson. Furthermore,
treatment recommendations were formulated by attending MD Anderson gynecologic
oncologists. This study was approved by the MD Anderson Institutional Review Board
(Protocol 2020-0865) and a waiver of informed consent was obtained for this retrospective
review.

Clinical data collection

Clinical data were extracted from electronic medical records and included the following
demographic and clinicopathologic information: age, body mass index (BMI), Eastern
Cooperative Oncology Group (ECOG) performance status, location of administered
treatment, tumor histology, tumor grade, microsatellite instability status, and prior treatment
history. Extracted treatment and associated toxicity and efficacy information included the
following: number of cycles of pembrolizumab and lenvatinib, lenvatinib starting dosage,
on-treatment hospitalizations, treatment discontinuations, lenvatinib dose reductions/
interruptions, response to treatment, recurrence, and death. Study data were collected and
managed using REDCap (Research Electronic Data Capture) electronic data capture tools
hosted at MD Anderson [10].
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Statistical analysis

Results

Demographic and clinicopathologic characteristics of the study population were summarized
with standard descriptive statistics. The primary objective of the study was to evaluate
treatment-related toxicity using the following endpoints: on-treatment hospitalization rate,
treatment discontinuation rate, lenvatinib dose interruption rate, number of lenvatinib dose
reductions, and time to treatment toxicity. Treatment discontinuation was defined as
discontinuation of pembrolizumab and/or lenvatinib due to toxicity. Lenvatinib dose
interruption was defined as interruption in lenvatinib treatment due to treatment-related
toxicity; interruptions due to logistical or administrative reasons were not included. Number
of lenvatinib dose reductions was defined as the number of reductions in lenvatinib dose
from the initial prescribed dosage per patient. Time to treatment toxicity was defined from
start of treatment until lenvatinib dose reduction or treatment discontinuation related to
toxicity (whichever occurred sooner). Patients who were lost to follow-up, died, or had
disease progression without any lenvatinib dose reduction or treatment discontinuation
related to toxicity were censored at their date of last visit, death, or end of treatment
(whichever was sooner).

The secondary objectives were treatment response and survival outcomes. Treatment
response was evaluated by response rate and clinical benefit rate. Response rate was defined
as the number of patients with radiologic response to treatment (best response as partial or
complete) divided by the total number of patients with evaluable radiologic response.
Clinical benefit rate was defined as the number of patients with radiologic response and
stable disease divided by the total number of patients with evaluable radiologic response.
Clinical benefit was measured at the first radiologic evaluation for treatment response.
Survival outcomes were evaluated by calculating progression-free survival (PFS) and overall
survival (OS). PFS was defined from start of treatment until date of disease progression or
death. Those alive and without disease progression were censored at their date of last follow-
up. OS was defined from start of treatment until date of death. Those alive were censored at
their date of last follow-up. The product limit estimator of Kaplan-Meier was used to
estimate PFS and OS.

Subgroup analyses were performed for the aforementioned toxicity, response, and survival
endpoints based on initial lenvatinib dosage level: recommended (20 mg po daily) vs.
reduced (<20 mg po daily). The Student t-test, X? test, and Fisher exact test were performed
where appropriate and a p-value <0.05 was considered statistically significant. All statistical
analyses were performed using Stata/MP v16.0 (College Station, TX).

From September 2019 to October 2020, 83 patients with recurrent endometrial cancer were
evaluated at MD Anderson for treatment planning for combination therapy with
pembrolizumab and lenvatinib (Figure 1). We excluded 13 patients from the study because
either treatment was not initiated or insufficient outcome information was available. Thus,
70 patients with recurrent endometrial cancer who received at least 1 cycle of
pembrolizumab and lenvatinib were included for study evaluation. The median follow-up
was 7 months (range 0.9 — 14.5). Demographic and clinicopathologic characteristics are
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shown in Table 1. The median age and BMI were 65.5 years and 26.3 kg/m?, respectively.
The majority of patients had an ECOG performance status of 0 or 1 (91.3%); 6 patients
(8.7%) had a performance status of 2 or 3. The majority of patients had endometrioid
(27.1%) or serous (27.1%) histologic subtypes followed by carcinosarcoma (18.6%) and
mixed (14.3%) histologic subtypes. The majority of tumors were grade 3 (80%). Most
tumors were microsatellite stable (95.6%), and 1 patient had an MSI-H tumor; 2 patients
with serous histology did not have prior MSI testing. The patient with the MSI-H tumor had
disease progression on 3 prior lines of systemic therapy, including pembrolizumab
monotherapy. The median number of prior lines of systemic therapy was 2 (range 1 —9). For
the starting dosage of lenvatinib, 16 patients (22.9%) started at the recommended dosage (20
mg daily) and 54 patients (77.1%) started at a reduced dosage (<20 mg daily). Among the 54
patients with a reduced starting dosage, the most common dosage was 14 mg (n = 45;
83.3%), followed by 10 mg (n = 5; 9.3%), 16 mg (n = 3; 5.6%), and 12 mg (n = 1; 1.9%).
There were no significant differences in baseline demographic and clinicopathologic
characteristics between patients who received the recommended dosage and those who
received the reduced dosage (Table 1). Among all patients, the median number of cycles of
treatment with pembrolizumab and lenvatinib was 5 (range 1 — 15). The median numbers of
cycles of treatment for the recommended and reduced dose cohorts were 4.5 (range 1 — 12)
and 6 (range 1 — 15), respectively.

Details of toxicity associated with pembrolizumab and lenvatinib therapy are shown in Table
2. Overall, more than half (54.3%) of patients experienced at least 1 hospitalization while on
treatment, with 32.9% of patients hospitalized because of treatment-related toxicity. The
rates of treatment discontinuation due to toxicity and of lenvatinib dose interruption were
38.6% and 82.9% of patients, respectively. Comparing the recommended and reduced dose
cohorts, there were no significant differences in rates of hospitalization due to any cause
(50.0% vs. 55.6%, respectively; p = 0.695) or due to treatment-related toxicity (25.0% vs.
35.2%, p = 0.553). The rates of treatment discontinuation due to toxicity (50.0% vs. 35.2%,
respectively; p = 0.285) and lenvatinib dose interruption (93.8% vs. 79.6%; respectively; p =
0.272) were similar between cohorts. Compared to the reduced dose cohort, the
recommended dose cohort had significantly more dose reductions (p = 0.016) and higher
mean number of lenvatinib dose reductions (1.1 vs. 0.4 dose reductions, p = 0.003).
Evaluating the indications for lenvatinib dose reductions, patients in the recommended dose
cohort had significantly more intolerable fatigue (37.5% vs. 14.8%, p=0.046), anorexia
(25.0% vs. 5.6%, p=0.043), gastrointestinal toxicity (43.8% vs. 11.1%, p=0.003), and
hematologic toxicity (18.8% vs. 1.9%, p=0.035) compared to the reduced dose cohort.
Furthermore, the median time to treatment toxicity was significantly shorter in the
recommended dose cohort (1.3 months vs. 3.7 months, p = 0.0001) (Figure 2).

Clinical efficacy and survival

Of the 70 patients, 61 were evaluable for treatment response (Table 3). Overall, 20 patients
had a partial response, 2 patients had a complete response, and 20 patients had stable
disease; this resulted in a response rate of 36.1% (22 of 61) and clinical benefit rate of
68.9% (42 of 61). The recommended and reduced dosage cohorts did not significantly differ
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in response (28.6% vs. 38.3%, respectively; p = 0.752) or clinical benefit (57.1% vs. 72.3%,
respectively; p = 0.224) rates (Table 3A). There was no difference in duration of response to
treatment between cohorts (p = 0.280). The median durations of response in the
recommended and reduced dose cohorts were 2.1 months (95% CI 1.5 — not reached) and
6.3 months (95% CI 2.8 — not reached), respectively. There was no difference in duration of
clinical benefit between cohorts (p = 0.520). The median durations of clinical benefit in the
recommended and reduced dose cohorts were 3.6 months (95% CI 0.7 — not reached) and
4.4 months (95% CI 3.4 — 7.8), respectively. Response to treatment by histologic subtype is
shown in Table 3B. There was no significance difference in response rates (p = 0.476) nor
clinical benefit rates (p = 0.451) between histologic subtypes. All 5 of 17 (29.4%) patients
with serous histology who responded to treatment were in the reduced dose cohort; this also
included 2 patients with MSS tumors who had complete responses. Of note among patients
with endometrioid histology in the reduced dose cohort, one patient with a grade 2 MSS
tumor had a near complete response and one patient with an MSI-H tumor (previously
progressed on single-agent pembrolizumab) had a partial response to therapy. There were 12
patients with carcinosarcoma histology with evaluable responses. Of these 12 patients, 3 had
partial responses, 4 had stable disease, and 5 had disease progression, leading to an overall
response and clinical benefit rates of 25.0% and 58.3%, respectively.

Overall, there were 41 disease progressions and 33 deaths, with a median follow-up of 7
months (range 0.9 — 14.5). The median PFS was 4.6 months (95% CI 3.7 — 6.4) and median
OS was 8.6 months (95% CI 7.6 — 12.2). Figure 3 demonstrates the Kaplan-Meier curves for
PFS and OS based on the dosage cohorts. PFS did not significantly differ between cohorts (p
= 0.245); median PFS durations were 3.2 months (95% CI 2.3 — 6.4) in the recommended
dose cohort and 5.5 months (95% CI 3.8 — 6.6) in the reduced dose cohort. Similarly, OS did
not significantly differ between cohorts (p = 0.858), with median OS durations were 8.6
months (95% CI1 5.0 — NR) in the recommended dose cohort and 9.4 months (95% CI 7.6 —
12.2) in the reduced dose cohort.

Discussion

KEYNOTE-146/Study 111 was a landmark study that demonstrated promising results for
pembrolizumab and lenvatinib as an alternative treatment option for advanced and recurrent
endometrial cancer in a predominantly MSS tumor population, the combination was
associated with significant toxicity [5, 9]. Not surprisingly, therapy-related toxicities can be
even more significant in clinical practice, where patient selection is not as uniform or
stringent as in a clinical trial setting. Our experience with the recommended 20 mg daily
lenvatinib dose led us to empirically reduce the starting dose of lenvatinib (most commonly
to 14 mq). In this retrospective review, we did not observe differences in hospitalization,
treatment discontinuation, or lenvatinib interruption rates between dosage cohorts, but the
recommended dose group had a significantly higher mean number of lenvatinib dose
reductions. Specifically, the recommended dose cohort had significantly more lenvatinib
dose reductions attributable to intolerable fatigue-related, anorexia-related, gastrointestinal,
and hematologic toxicity. Additionally, the recommended dose cohort had a significantly
shorter median time to treatment toxicity (1.3 months vs. 3.7 months, p = 0.0001).
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The more favorable treatment-associated toxicity profile observed in the reduced dose cohort
did not appear to come at the expense of clinical efficacy and survival outcomes. Response
and clinical benefit rates were similar between the 2 cohorts. Furthermore, the 2 patients
who had a complete response had MSS serous tumors and were treated with a starting
lenvatinib dose of 14 mg. Overall, there was no difference in treatment response between
histologic subtypes. PFS and OS were similar between both dosage cohorts.

Optimal management of patients with advanced/recurrent endometrial cancer who have
progressed on a platinum-taxane regimen is challenging and requires careful consideration
of risks and benefits. In this setting, single-agent pegylated liposomal doxorubicin had
limited efficacy (ORR 9.5% and median duration of response 2.7 months) [11]. Single-agent
bevacizumab had an ORR of 13.5% and median PFS of 4.2 months [12]. In combination
with temsirolimus, bevacizumab had an ORR of 24.5% with a median PFS of 5.6 months
but had significant toxicity, including a 5.7% (3 of 53) rate of mortality possibly related to
treatment [13]. As a second-line option, single-agent paclitaxel had a response rate of 25%
and median duration of response of 4.2 months in paclitaxel-naive patients [14]. However, in
a trial in which a majority of patients (94%) had received prior paclitaxel therapy,
ixabepilone (which, like paclitaxel, is a mitotic microtubule stabilizer) had an ORR of 12%
and median PFS of 2.9 months in the second-line setting [15]. Although single-agent
pembrolizumab or lenvatinib produce limited response rates (13% and 14.3%, respectively),
KEYNOTE-146/Study 111 showed that combining these drugs could have a synergistic
effect on response rate (ORR 37.2%) [5, 8, 9, 16].

Comparing our present study to KEYNOTE-146/Study 111, there are notable differences in
treatment and study population [5, 9]. First, only 22.9% of patients in the present study were
started on a lenvatinib starting dosage of 20 mg, compared to 100% of patients in
KEYNOTE-146/Study 111. As discussed earlier, this difference reflects a rapid shift in
physician prescribing patterns to a reduced dose given observed treatment-related toxicity
with the 20 mg dosage at our institution. Second, our study had a lower proportion of
patients with endometrioid tumors (27.1% vs. 50.9%). Third, the present study included a
higher proportion of patients with =2 prior lines of systemic therapy (62.9% vs. 47.2%) and
grade 3 tumors (74.3% vs. 61.1%). Lastly, the present study included patients with ECOG
performance status =2 (8.6%) and carcinosarcoma histology (18.6%), who would have been
excluded in the KEYNOTE-146/Study 111 trial. To our knowledge, this is the first report of
responses in patients with endometrial carcinosarcoma from combination therapy (response
rate 25% and clinical benefit rate 58.3%). Thus, this regimen offers another potential
therapeutic option for patients with this aggressive and poor prognostic endometrial cancer
subtype.

Despite the differences above, it is notable that response rates in the reduced dose cohort in
the present study and the previously treated population in KEYNOTE-146/Study 111 were
quite similar (38.3% and 37.2%, respectively). Notably, the lenvatinib 14 mg dosage level
was the predominant starting dosage in the reduced dose cohort (45 of 54; 83.3%) in our
study. Interestingly, the investigators of the KEYNOTE-146/Study 111 trial reported a
lenvatinib mean dose intensity of 14.4 mg/day in that trial [5]. Furthermore, in our study, the
2 patients with complete responses and 1 patient with a near complete response from
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treatment were started on lenvatinib 14 mg. It should be noted that none of the patients in
this study had dose escalation of lenvatinib, even if starting at a reduced dosage level.
Clinicians should weigh the potential risks and benefits of the intensity of starting lenvatinib
dosage levels on clinical outcomes. First, there is worry that starting at a reduced dosage of
lenvatinib may have lower anti-tumor efficacy. Additionally, worse prognostic features in the
current study population (e.g. smaller proportion of endometrioid histology, higher
proportion of grade 3 tumors, higher proportion of =2 lines of systemic therapy, and
inclusion of ECOG =2 and carcinosarcoma histology) may not fully explain differences in
overall median PFS (4.6 vs 7.4 months, respectively) and OS (8.6 vs 16.7 months,
respectively) observed between the current study and KEYNOTE-146/Study 111[5]. This is
a legitimate concern that may not be fully answered without prospective, randomized control
data. It should be noted that lenvatinib has demonstrated anti-tumor activity in other solid
tumors at dosage levels lower than 14 mg (e.g. FDA approved in hepatocellular carcinoma
for 8 — 12 mg daily) [17]. Although some clinicians may choose to begin patients on the
recommended lenvatinib dosage level then subsequently dose reduce if necessary, there
should be awareness of the considerable rates of dose reduction and interruption rates
reported in prospective trials of this regimen in a highly selected clinical trial eligible
population with a good performance status. Patients who discontinue this therapy or who
experience multiple or prolonged interruptions, will lose the opportunity to potentially
benefit from the synergistic anti-tumor activity of pembrolizumab and lenvatinib. Thus, the
decision regarding the starting dose has to be individualized by patient and practitioner, and
our study suggests that starting lenvatinib at 14 mg may be an acceptable alternative until
further prospective data is obtained.

Determining effective strategies of implementing the regimen of pembrolizumab and
lenvatinib is important given the preliminary findings of Study 309/KEYNOTE-775
presented by Makker and colleagues at the Society of Gynecologic Oncology 2021 Annual
Meeting on Women’s Cancer[18]. In this phase 11l randomized control trial, advanced/
recurrent endometrial cancer patients with progression on prior platinum-based systemic
therapy were randomized to either pembrolizumab and lenvatinib (n=411) vs. physician’s
choice chemotherapy (single-agent doxorubicin or paclitaxel) (n=416)[18]. Compared to
physician’s choice chemotherapy, pembrolizumab and lenvatinb had improved PFS (HR
0.56, 95% CI 0.48-0.66, p<0.0001) and OS (HR 0.62, 95% CI 0.51 — 0.75, p<0.0001)[18].
As we await the publication of Study 309/KEYNOTE-775, the preliminary results support
pembrolizumab and lenvatinib as the next standard of care regimen for recurrent endometrial
cancer that has progressed on prior systemic therapy[18]. However, toxicity of the
recommended 20 mg starting dose of lenvatinib may still pose challenges for tolerability as
the preliminary results of the trial demonstrated grade >3 treatment-related adverse events in
88.9% of patients and lenvatinib dose reductions in 66.5% [18].

Our study has several limitations. Due to the retrospective nature of this study design, there
is a higher chance that the full spectrum of toxicity data may not be captured. Given this
limitation, we placed emphasis on more objective, clinically significant toxicity outcomes
(e.g. hospitalization, treatment discontinuation due to toxicity, lenvatinib dose interruption/
reductions, and time to treatment toxicity). Additionally, this retrospective study design may
increase risk for selection bias. Although selection bias is possible, this risk is low given that
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the prescribing patterns shifted heavily towards reduced lenvatinib starting doses (regardless
of baseline patient characteristics) following the observation that the recommended 20 mg
dosage level may be intolerable to patients. This shift in prescribing pattern explains the
relatively small number of patients treated with the recommended dose compared to the
reduced dose. Furthermore, there were no significant differences in baseline characteristics
between the dose cohorts. Lastly, the small sample size may not have been powered to detect
a significant difference in rates of hospitalization, treatment discontinuation due to toxicity,
or lenvatinib dose interruption. Nonetheless, the significantly higher number of dose
reductions and shorter time to treatment toxicity illustrates the severity of side effects
experienced by patients receiving recommended doses of lenvatinib compared to reduced
doses.

In conclusion, this study is the first to evaluate the real-world clinical application of the
pembrolizumab and lenvatinib regimen for the treatment of recurrent endometrial cancer,
including the impact of a reduced starting lenvatinib dosage level on toxicity, response rates,
and survival. A reduced starting dosage of lenvatinib was associated with better toxicity
profiles and tolerability compared to the FDA approved 20 mg dosage level while
maintaining similar efficacy outcomes. Furthermore, patients with carcinosarcoma tumors
appeared to benefit from pembrolizumab and lenvatinib treatment. Although our study
findings highlight the use of a starting dosage of lenvatinib 14 mg daily as a potential
combination pembrolizumab/lenvatinib strategy for endometrial cancer in clinical practice,
larger prospective studies are needed to validate these safety and efficacy findings.
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Highlights

Recommended 20 mg lenvatinib dosage may be challenging for endometrial
cancer patients to tolerate in clinical practice.

Compared to the recommended dose, a reduced lenvatinib starting dose had
similar response rates in endometrial cancer.

Compared to the recommended dose, a reduced lenvatinib starting dose had
less toxicity with similar survival outcomes.

For endometrial carcinosarcoma (not included in KEYNOTE-146/Study 111),
the overall response rate was 25%.
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Recurrent endometrial cancer
patients (n = 83)

Page 13

\ 4

Excluded (n = 13)

e Treatment not started (n=12)
e Loss of follow-up without toxicity,
clinical efficacy, or survival data (n=1)

\ 4

Treatment planning and evaluation at
MD Anderson (n = 70)

Treatment administered at Treatment administered
MD Anderson (n =45) with local oncologist (n =25)
Figure 1 -
Study cohorts
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Toxicity
event
Recommended dose (n =16) 12

Reduced dose (n = 54) 32

Median time to treatment toxicity
Recommended dose: 1.3 months (95% CI1 0.6 - 2.0)

Reduced dose: 3.7 months (95% Cl 2.7 - 6.2)

2 4 6 8 10
Time to treatment toxicity (months)

Figure 2 —.
Kaplan-Meier curve for time to treatment toxicity by lenvatinib starting dose level
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Figure 3.
Kaplan-Meier curves for (A) progression-free survival (PFS) and (B) overall survival (OS)

based on lenvatinib starting dosage. NR = not reached. 95% CI = 95% confidence interval.
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Table 1 —

Demographic and clinicopathologic characteristics of the whole study population and subgroups based on
lenvatinib starting dose level.

Lenvatinib starting dose

Overall (n=70) Recommended dose (n =16) Reduced dose (n = 54)

Characteristic N % N % N % p
Age (years) 0.850
Median (range) 65.5 (31 - 77) 64.5 (55— 77) 66 (31— 77)
BMI (kg/m?) 0.261
Median (range) 26.3 (16.2-43.9) 24.9 (18.6 — 37.6) 27.1(16.2-43.9)
Location of treatment administration 0.175
MD Anderson 45 64.3% 8 50.0% 37 68.5%
Locally 25 35.7% 8 50.0% 17 31.5%
ECOG 0.161
0 31 44.3% 5 33.3% 26 48.1%
1 32 45.7% 9 60.0% 23 42.6%
2 4 5.7% 0 0.0% 4 7.4%
3 2 2.9% 1 6.7% 1 1.9%
Unknown 1 N/A 1 N/A 0 N/A
Tumor histology 0.634
Endometrioid 19 27.1% 4 25.0% 15 27.8%
Serous 19 27.1% 3 18.8% 16 29.6%
Clear cell 4 5.7% 2 12.5% 2 3.7%
Carcinosarcoma 13 18.6% 3 18.8% 10 18.5%
Mixed 10 14.3% 2 12.5% 8 14.8%
Other 5 7.1% 2 12.5% 3 5.6%
Tumor grade 0.857
1 4 6.2% 1 6.7% 3 6.0%
2 9 13.8% 1 6.7% 8 16.0%
3 52 80% 13 86.7% 39 78.0%
Unknown 5 N/A 1 N/A 4 N/A
MSI status >0.999
MSS 65 95.6% 16 100.0% 49 94.2%
MSI-L 2 2.9% 0 0.0% 2 3.8%
MSI-H 1 1.5% 0 0.0% 1 1.9%
Unknown 2 N/A 0 N/A 2 N/A
Prior lines of systemic therapy 0.830
Median (range) 2(1-9) 2(1-6) 2(1-9)
Prior immune checkpoint inhibitors 0.582
No 65 92.9% 16 100.0% 49 90.7%
Yes 5 7.1% 0 0.0% 5 9.3%
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BMI = body mass index. ECOG = Eastern Cooperative Oncology Group. MSI = microsatellite instability. MSI-H = microsatellite instability high.
MSI-L = microsatellite instability low. MSS = microsatellite stable.
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Treatment toxicity during pembrolizumab and lenvatinib therapy for the whole study population and by

lenvatinib dose subgroups.

Table 2 —

Overall (n =70)

Lenvatinib starting dose

Recommended dose (n = 16)

Reduced dose (n = 54)

Toxicity endpoint N % N % N % p

Any hospitalization 0.695
No 32 45.7% 8 50.0% 24 44.4%
Yes 38 54.3% 8 50.0% 30 55.6%

Hospitalization related to toxicity 0.553
No 47 67.1% 12 75.0% 35 64.8%
Yes 23 32.9% 4 25.0% 19 35.2%

Treatment discontinuation due to toxicity 0.285
No 43 61.4% 8 50.0% 35 64.8%
Yes 27 38.6% 8 50.0% 19 35.2%

Lenvatinib dose interruption 0.272
No 12 17.1% 1 6.2% 11 20.4%
Yes 58 82.9% 15 93.8% 43 79.6%

Number of lenvatinib dose reductions 0.016
0 40 57.1% 6 37.5% 34 63.0%
1 22 31.4% 5 31.3% 17 31.4%
2 6 8.6% 3 18.8% 3 5.6%
3 2 2.9% 2 12.5% 0 0.0%

Cause of lenvatinib dose reduction
Fatigue 14 20.0% 6 37.5% 8 14.8% 0.046
Anorexia 7 10.0% 4 25.0% 3 5.6% 0.043
Gastrointestinal 13 18.6% 7 43.8% 6 11.1% 0.003
Hematologic 4 5.7% 3 18.8% 1 1.9% 0.035
Hypertension 4 5.7% 1 6.3% 3 5.6% NP
Cardiac 1 1.4% 0 0.0% 1 1.9% NP
Renal 1 1.4% 0 0.0% 1 1.9% NP
Musculoskeletal 2 2.9% 0 0.0% 2 3.7% NP
Dermatologic 2 2.9% 0 0.0% 2 3.7% NP

Page 18

*
Causes of dose reductions may be multifactorial, and the reported percentages are out of each cohort. NP = not performed due to small numbers.
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Response and clinical benefit rates among the 61 patients with evaluable responses by lenvatinib starting dose
level and by histologic type.

A)
Lenvatinib starting dose
Overall (n=61) Recommended dose (n =14) Reduced dose (n = 47)

Outcome N % N % N % p
Best response 0.816

Partial response 20 32.8% 4 28.6% 16 34.0%

Complete response 2 3.3% 0 0.0% 2 4.3%

Stable disease 20 32.8% 4 28.6% 16 34.0%

Progressive disease 19 31.1% 6 42.9% 13 27.7%
Response rate 22 36.1% 4 28.6% 18 38.3% 0.752
Clinical benefit rate 42 68.9% 8 57.1% 34 72.3% 0.224

B)
Histologic type*
Endometrioid (n =18) Serous (n=17) Clear cell (n=3) Carcinosarcoma (n=12) Mixed (n=7)
Outcome N % N % N % N % N % p
Best response 0.519
Partial response 8 44.4% 3 17.6% 0 0.0% 3 25.0% 4 57.1%
Complete 0 0.0% 2 11.8% 0 0.0% 0 0.0% 0 0.0%
response
Stable disease 4 22.2% 7 41.2% 1 33.3% 4 33.3% 2 28.6%
Progressive 6 33.3% 5 29.4% 2 66.7% 5 41.7% 1 14.3%
disease
Response rate 8 44.4% 5 29.4% 0 0.0% 3 25.0% 4 57.1% 0.476
Clinical benefit rate 12 66.7% 12 70.6% 1 33.3% 7 58.3% 6 85.7%  0.451

*
Response rates for “other” histologic subtype are not shown.
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