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abstract

PURPOSE Pembrolizumab demonstrated durable antitumor activity in patients with previously treated, advanced
microsatellite instability–high ormismatch repair–deficient (MSI-H/dMMR) tumors, including endometrial cancer,
in the nonrandomized, open-label, multicohort, phase II KEYNOTE-158 study (NCT02628067). We report
efficacy and safety outcomes for patients with MSI-H/dMMR endometrial cancer enrolled in KEYNOTE-158.

METHODS Eligible patients from cohorts D (endometrial cancer, regardless of MSI-H/dMMR status) and K (any
MSI-H/dMMR solid tumor, except colorectal) with previously treated, advanced MSI-H/dMMR endometrial
cancer received pembrolizumab 200 mg once every 3 weeks for 35 cycles. The primary end point was objective
response rate per RECIST version 1.1 by independent central radiologic review. Secondary end points included
duration of response, progression-free survival, overall survival, and safety.

RESULTS As of October 5, 2020, 18 of 90 treated patients (20%) had completed 35 cycles of pembrolizumab
and 52 (58%) had discontinued treatment. In the efficacy population (patients who received $ 1 dose of
pembrolizumab and had $ 26 weeks of follow-up; N 5 79), the median time from first dose to data cutoff was
42.6 (range, 6.4-56.1) months. The objective response rate was 48% (95% CI, 37 to 60), and median duration
of response was not reached (2.9-49.71 months). Median progression-free survival was 13.1 (95% CI, 4.3 to
34.4) months, and median overall survival was not reached (95% CI, 27.2 months to not reached). Among all
treated patients, 76% had $ 1 treatment-related adverse event (grades 3-4, 12%). There were no fatal
treatment-related events. Immune-mediated adverse events or infusion reactions occurred in 28% of patients
(grades 3-4, 7%; no fatal events).

CONCLUSION Pembrolizumab demonstrated robust and durable antitumor activity and encouraging survival out-
comes with manageable toxicity in patients with previously treated, advanced MSI-H/dMMR endometrial cancer.

J Clin Oncol 40:752-761. © 2022 by American Society of Clinical Oncology

Creative Commons Attribution Non-Commercial No Derivatives 4.0 License

INTRODUCTION

Endometrial cancer is the second most prevalent gy-
necologic cancer in women worldwide, and its incidence
has been increasing.1,2 Standard-of-care first-line
systemic therapy for patients with advanced or re-
current endometrial cancer commonly comprises a
platinum-based chemotherapy regimen such as car-
boplatin plus paclitaxel.3,4 However, treatment options
after failure of first-line therapy are limited.3,5 For pa-
tients with advanced or recurrent endometrial cancer,
5-year survival rates of approximately 17% have been
reported.6

Approximately 25%-31% of patients with endometrial
cancer have tumors with high levels of microsatellite

instability (MSI-H) and mismatch repair deficiency
(dMMR).7,8 dMMR occurs as an inherited mutation
(known as Lynch syndrome) in one of the mismatch
repair (MMR) genes MLH1, PMS2, MSH2, and MSH6
or as sporadic methylation of the MLH1 promoter.9,10

Defects in the MMR genes result in a failure to correct
DNA replication errors, leading to an accumulation of
point mutations within microsatellite regions that result in
microsatellite instability.10 This DNA-repair defect also
leads to accumulation of pointmutations in other areas of
the genome,10 andMSI-H/dMMR tumors have amarked
increase in somatic mutations compared with non–MSI-
H/dMMR tumors.11 MSI-H/dMMR endometrial cancer is
associated with a higher neoantigen load and increased
CD3-positive, CD8-positive, and programmed death-1
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(PD-1)–expressing tumor-infiltrating lymphocytes and pro-
grammed death ligand-1 (PD-L1)–expressing intra-
epithelial and peritumoral immune cells compared with
microsatellite stable endometrial cancers.12

The humanized monoclonal anti–PD-1 antibody pem-
brolizumab has demonstrated antitumor activity in patients
with MSI-H/dMMR tumors and in patients with endometrial
cancer.13-15 Pembrolizumab first demonstrated antitumor
activity in patients with endometrial cancer in the phase Ib
KEYNOTE-028 study, in which an objective response rate
(ORR) of 13%was observed in a population of patients with
PD-L1–positive disease.13 In a prospective analysis from
the KEYNOTE-016 study, pembrolizumab resulted in an
objective response in eight of 15 (53%) patients with dMMR
endometrial cancer,14 providing early evidence of antitumor
activity in this setting. In the nonrandomized, open-label,
multicohort, phase II KEYNOTE-158 (ClinicalTrials.gov
identifier: NCT02628067) study of pembrolizumab in mul-
tiple types of advanced (unresectable and/ormetastatic) rare
cancers, pembrolizumab demonstrated an ORR of 34.3%
among 233 patients with previously treated unresectable or
metastatic MSI-H/dMMR noncolorectal cancers.15

In an initial analysis of outcomes among the first 49 patients
with MSI-H/dMMR endometrial cancer enrolled in
KEYNOTE-158, the ORR was 57%.16 Here, we report ef-
ficacy and safety data in a larger number of patients with
longer follow-up in patients with previously treated ad-
vanced MSI-H/dMMR endometrial cancer from KEYNOTE-
158.

METHODS

Study Design and Patients

As previously described,15,17 KEYNOTE-158 is an open-
label, multicohort, phase II study in patients with multiple
types of advanced solid tumors. Cohort D enrolled patients

with endometrial carcinoma (irrespective of MSI status and
excluding sarcomas and mesenchymal tumors). Cohort K
enrolled patients with any advanced solid tumor (with the
exception of colorectal cancer) that was MSI-H/dMMR
including endometrial carcinoma. In this analysis, we re-
port outcomes for patients from cohorts D and K who had
MSI-H/dMMR endometrial cancer.

Eligible patients were age$ 18 years, with histologically or
cytologically documented, advanced (metastatic and/or
unresectable) disease that was incurable and had disease
progression on or intolerance to standard therapies;
provided an evaluable tissue sample for biomarker anal-
ysis from a tumor lesion not previously irradiated; had
radiologically measurable disease per RECIST version 1.1
as assessed by independent central radiologic review; had
an Eastern Cooperative Oncology Group performance
status of 0 or 1; and had adequate organ function. Ex-
clusion criteria included a diagnosis of immunodeficiency
or receipt of systemic steroid therapy or immunosup-
pressive therapy within 7 days of first dose; active auto-
immune disease requiring systemic therapy within 2 years;
treatment with a monoclonal antibody or an investigational
agent within 4 weeks; use of chemotherapy, targeted small
molecule therapy, or radiation therapy within 2 weeks;
known active central nervous system metastases and/or
carcinomatous meningitis (patients with previously treated
stable brain metastases with no evidence of new or en-
larging brain metastases and no use of steroids within
7 days were eligible); current pneumonitis or history of
pneumonitis (noninfectious) that required steroids; and an
active infection requiring systemic therapy.

The study was conducted in accordance with the Inter-
national Conference on Harmonisation Good Clinical
Practice guidelines and with local and/or national regula-
tions as outlined in the Declaration of Helsinki. The Protocol
(online only) and all amendments were approved by an
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Endometrial cancer is the second most prevalent gynecologic cancer in women worldwide; however, treatment options after

failure of first-line therapy are limited. We evaluated the efficacy and safety of pembrolizumab, an antiprogrammed death-
1 antibody, in patients with previously treated advanced endometrial cancer with tumors that had high levels of
microsatellite instability/mismatch repair deficiency.

Knowledge Generated
Among patients who received pembrolizumabmonotherapy, 48% had an objective response. Responses were durable, and

the median duration of response was not reached after a median follow-up of 42.6 months. No new safety signals were
identified.

Relevance
Pembrolizumab demonstrated durable antitumor activity with manageable toxicity in patients with advanced microsatellite

instability–high or mismatch repair–deficient endometrial cancer. These findings support the use of pembrolizumab as a
treatment option in this setting.
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institutional review board or independent ethics committee
at each site. Patients provided written informed consent.

Study Treatments

Patients received pembrolizumab 200 mg intravenously on
day 1 of each 3-week cycle for 35 cycles (approximately 2
years). Treatment continued until documented disease
progression, unacceptable adverse event (AE), intercurrent
illness preventing further treatment administration, inves-
tigator decision, or patient withdrawal of consent. Patients
who discontinued pembrolizumab with complete response
(CR), partial response (PR), or stable disease were eligible
for up to 17 cycles (approximately 1 year) of retreatment
(second course) with pembrolizumab after disease pro-
gression if safety criteria were met.

Assessments

Tumor imaging by computed tomography (preferred) or
magnetic resonance imaging occurred at baseline, every
9 weeks for the first year, and every 12 weeks thereafter.
Survival status was assessed every 12 weeks after docu-
mented disease progression or the start of a new anticancer
treatment.

In cohort D, MSI/MMR status was determined retrospec-
tively by polymerase chain reaction (PCR)–based assays at
a central laboratory. In cohort K (patients with tumors that
were MSI-H/dMMR), MSI/MMR status was assessed pro-
spectively by PCR and/or immunohistochemistry (IHC) at a
local laboratory.16 MSI/MMR status was determined by
examining either loss of protein expression by IHC of four
MMR enzymes (MLH1, MSH2, MSH6, and PMS2) or
analysis of five tumor microsatellite loci using PCR-based
assays (either the five mononucleotide loci [BAT25,
BAT26, NR21, NR24, and Mono27] or the five mixed
mononucleotide and dinucleotide loci [BAT25, BAT26, Di
5S346, Di 2S123, and Di 17S250]).15 MSI-H/dMMR was
defined as$ 1 of four MMR enzymes absent by IHC or$ 2
allelic loci size shifts among five microsatellite markers as
detected by PCR.

PD-L1 expression was assessed using the PD-L1 IHC 22C3
pharmDx assay (Agilent Technologies, Carpinteria, CA).
PD-L1 was measured using the combined positive score,
defined as the number of PD-L1–staining cells (tumor
cells, lymphocytes, and macrophages) divided by the total
number of viable tumor cells, multiplied by 100.

AEs were assessed throughout the study and for 30 days
after the end of treatment (90 days for serious AEs) and
were graded using the National Cancer Institute Common
Terminology Criteria for Adverse Events version 4.0.

End Points

A primary end point of the KEYNOTE-158 study was ORR,
defined as the proportion of patients with CR or PR per
RECIST version 1.1, as assessed by independent central
radiologic review, in patients with any one of the tumor
types enrolled and with a positive tumor sample for one of

the prespecified biomarkers. MSI-H/dMMR was included
among the prespecified biomarkers for evaluation of this
end point. Secondary end points included duration of re-
sponse (time from the first documented evidence of CR or
PR until the sign of first documented disease progression or
death, whichever occurred first) and progression-free
survival (PFS; time from first dose to the first docu-
mented disease progression or death due to any cause,
whichever occurred first) per RECIST version 1.1 as
assessed by independent central radiologic review, overall
survival (OS; time from first dose to death due to any cause),
and safety.

Statistical Analyses

Efficacy was assessed in patients who received$ 1 dose of
pembrolizumab and had been enrolled$ 26 weeks before
data cutoff (to allow sufficient time for responses to occur
and be assessed). Safety was assessed in all patients who
received $ 1 dose of pembrolizumab. The point estimate
and exact Clopper-Pearson 95% CIs were provided for
ORR. The Kaplan-Meier method was used to estimate
duration of response, PFS, and OS.

RESULTS

Patients

A total of 90 patients with MSI-H/dMMR endometrial cancer
were enrolled in cohorts D (11 patients) or K (79 patients) of
KEYNOTE-158 between February 1, 2016, and September
23, 2020, from 38 sites in 15 countries. As of the data cutoff
date (October 5, 2020), 79 patients had received$ 1 dose
of pembrolizumab, were enrolled $ 26 weeks before
data cutoff, and were therefore included in the efficacy
analysis population. All 90 patients were included in the
safety analysis population. The median age was 64 years
(range, 42-86 years), and 61% of patients had an East-
ern Cooperative Oncology Group performance status of 1;
48% had received $ 2 lines of prior therapy, and the
majority of patients (68%) had received prior radiation
therapy (Table 1). The median duration of treatment was
8.3 months (range, 1 day to 26.9 months). At the time of
data cutoff, 52 patients (58%) had discontinued treatment,
18 (20%) had completed 35 cycles of pembrolizumab, and
20 (22%) were continuing study treatment (Fig 1). Two
patients received second-course pembrolizumab. In the
efficacy population, the median time from first dose to data
cutoff was 42.6 months (range, 6.4-56.1 months).

Efficacy Outcomes

Among 79 patients in the efficacy analysis population, 48%
(95% CI, 37 to 60) had an objective response as deter-
mined by independent central radiologic review, including
11 patients (14%) with CR and 27 (34%) with PR (Table 2).
An additional 14 patients (18%) had stable disease, 13 of
whom had a reduction in tumor size from baseline. Among
75 evaluable patients in the efficacy population with $ 1
postbaseline tumor assessment, 56 (75%) had a reduction
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from baseline in target lesion size (four patients were not
evaluable or had no assessment for response evaluation;
Fig 2A). At the time of data cutoff, 21 of 38 patients with a
confirmed response had an ongoing response, including
eight of 11 patients with a confirmed CR (Fig 2B). Median
duration of response was not reached (range, 2.9-
49.71 months). The Kaplan-Meier estimate of the pro-
portion of patients with response duration $ 1 year was
88% and$ 2 years was 73%, with a plateau from$ 3 years
at 68% (Fig 2C).

The ORR was 53% (95% CI, 36 to 69) among the 38
patients who had received , 2 lines of prior therapy and

44% (95% CI, 28 to 60) in the 41 patients who had
received$ 2 lines of prior therapy (Table 2). The ORR was
52% (95% CI, 38 to 65) in the 56 patients with prior ra-
diation therapy and 39% (95% CI, 20 to 61) in the 23
patients with no prior radiation therapy.

At data cutoff, 45 patients (57%) had experienced disease
progression or died. Median PFS was 13.1 months (95%
CI, 4.3 to 34.4 months). The Kaplan-Meier estimate of the
PFS rate was 51% at 1 year, 41% at 2 years, and 37% at 3
and 4 years (Fig 3A). At the time of data cutoff, 29 (37%)
had died. Median OS was not reached (95% CI, 27.2
months to not reached). The Kaplan-Meier estimate of the
OS rate was 69% at 1 year and 64% at 2 years, with a
plateau at 60% at 3 and 4 years (Fig 3B).

Safety

Among 90 patients included in the safety analysis pop-
ulation, AEs considered by the investigator to be related to
study treatment occurred in 68 patients (76%), with grade
3 or 4 treatment-related AEs occurring in 11 patients
(12%). There were no fatal treatment-related AEs. Themost
frequently occurring treatment-related AEs of any grade
were pruritus (24%), fatigue (21%), and diarrhea (16%).
The only grade$ 3 treatment-related AEs to occur in two or
more patients were hyperglycemia, decreased lymphocyte
count, and increased transaminases (n 5 2 [2%] each; all

TABLE 1. Patient Demographics and Baseline Characteristics

Characteristic
All Patientsa

N 5 90

Efficacy Analysis
Populationb

N 5 79

Age, years, median (range) 64 (42-86) 64 (42-86)

ECOG performance status, No. (%)

0 35 (39) 31 (39)

1 55 (61) 48 (61)

Disease stage, No. (%)

M0 4 (4) 4 (5)

M1 86 (96) 75 (95)

No. of prior lines of therapy, No. (%)

0 1 (1) 0

1 46 (51) 38 (48)

2 20 (22) 19 (24)

3 14 (16) 13 (16)

4 6 (7) 6 (8)

$ 5 3 (3) 3 (4)

Sum of target lesions measurable
at baseline (mm),
median (range)

70.9 (11.8-282.8) 61.0 (11.8-282.8)

Prior radiation therapy, No. (%) 61 (68) 56 (71)

Prior surgery, No. (%) 78 (87) 71 (90)

PD-L1 status, No. (%)

Positivec 17 (19) 17 (22)

Negatived 6 (7) 6 (8)

Not evaluable 1 (1) 1 (1)

Not assessed 66 (73) 55 (70)

Enrolled cohort, No. (%)

Cohort D 11 (12) 11 (14)

Cohort K 79 (88) 68 (86)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PD-L1, programmed
death ligand 1.

aIncludes all patients who received $ 1 dose of pembrolizumab.
bPatients who received $ 1 dose of pembrolizumab and were enrolled

$ 26 weeks before data cutoff.
cDefined as the PD-L1 combined positive score $ 1.
dDefined as the PD-L1 combined positive score , 1.

Included in the safety analysis       (N = 90)
Included in efficacy analysisc

             (N = 79)

Ongoing                                            (n = 20)
Discontinued                                    (n = 52)
   Disease progressiona                           (n = 37)
   AE                                                     (n = 6)
   Patient withdrawal                          (n = 5)
   CR                                                     (n = 2)
   Physician decision                          (n = 2)
Completedb                                                      (n = 18)

Patients with MSI-H/dMMR
     endometrial cancer received � 1
     pembrolizumab administration (N = 90)

FIG 1. Disposition of patients’ study medication
status in the safety population (ie, all patients
who received $ 1 dose of pembrolizumab).
aIncludes patients with clinical and radiographic
progression. bTwo patients received a second
course of pembrolizumab, one of whom had
second course up to cycle 3 and the other had
second course up to cycle 12. cPatients who
received $ 1 dose of pembrolizumab and had
been enrolled $ 26 weeks before data cutoff.
AE, adverse event; CR, complete response;
dMMR; mismatch repair deficiency; MSI-H,
high levels of microsatellite instability.
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were grade 3). There were two grade 4 treatment-related
events—enterocolitis and decreased neutrophil count—
both of which occurred in the same patient and subse-
quently resolved; no other patient experienced a grade 4
treatment-related AE. Six patients (7%) discontinued
treatment because of a treatment-related AE: increased
transaminases (n 5 2), arthritis, drug-induced liver injury,
enterocolitis, and rash (all n 5 1 each; Table 3).

Immune-mediated AEs and infusion reactions, regardless
of attribution to study treatment or immune relatedness by
the investigator, occurred in 25 patients (28%). The most
frequently occurring of these events were hypothyroidism
(14%), hyperthyroidism (8%), and infusion reactions (4%).
Most immune-mediated AEs and infusion reactions were of
grade 1 or 2 severity. Six patients (7%) had grade 3 or 4
immune-mediated AEs: severe skin reactions (n 5 2),
adrenal insufficiency, colitis, hepatitis, and type 1 diabetes
mellitus (all, n 5 1 each). There were no grade 4 or 5
infusion reactions or grade 5 immune-mediated AEs. Two
patients (2%) discontinued because of an immune-
mediated adverse event, including one each of colitis
(resolved) and hepatitis (resolving), both of which were
considered related to treatment.

DISCUSSION

In this analysis of outcomes among patients with previously
treated MSI-H/dMMR advanced endometrial cancer in the
KEYNOTE-158 study, pembrolizumab monotherapy dem-
onstrated robust and clinically meaningful antitumor

activity, with 48% of patients experiencing an objective
response. Responses were durable: the median duration of
response was not reached after a median follow-up of
42.6 months and approximately two thirds of patients were
estimated to have a response duration of $ 3 years. As of
data cutoff, responses were ongoing in 21 of 38 patients
who had a confirmed response, including eight of 11 pa-
tients with a confirmed CR. In addition, PFS and OS out-
comes were promising, with estimated 3-year rates of 37%
and 60%, respectively. Median PFS was 13.1 months, and
median OS was not reached. These findings are particularly
encouraging in light of the low long-term survival rates
typically observed in advanced endometrial cancer.6 The
toxicity profile was manageable, and no new safety signals
were identified. The current results confirm and extend
initial findings from patients with MSI-H/dMMR advanced
endometrial cancer enrolled in the KEYNOTE-158 study.15

In 2017, supported by findings from KEYNOTE-158,
pembrolizumab received approval by the US Food and
Drug Administration (FDA) for the treatment of patients with
unresectable or metastatic MSI-H/dMMR solid tumors that
have progressed after prior treatment and with no alter-
native treatment options.18

Among patients enrolled in KEYNOTE-158, 43 of 90 (48%)
had received$ 2 lines of prior therapy. In efficacy analyses,
pembrolizumab monotherapy was associated with high
response rates in patients who received , 2 lines of prior
therapy (n5 38) as well as in those who received$ 2 lines
of prior therapy (n 5 41). These results are particularly

TABLE 2. Objective Response in the Efficacy Analysis Populationa

Response
Efficacy Analysis

N 5 79
One Line of Prior Therapy

n 5 38
‡ 2 Lines of Prior Therapy

n 5 41

Objective response, % (95% CI) 48 (37 to 60) 53 (36 to 69) 44 (28 to 60)

Best objective response, No. (%)

CR 11 (14) 7 (18) 4 (10)

PR 27 (34) 13 (34) 14 (34)

Stable disease 14 (18) 9 (24) 5 (12)

Progressive disease 23 (29) 8 (21) 15 (37)

Not evaluable 1 (1) 1 (3) 0

No assessment 3 (4) 0 3 (7)

Time to response, median (range), months 2.3 (1.3-10.6) 2.1 (1.9-10.5) 3.2 (1.3-10.6)

Duration of response, median (range), months NR (2.9-49.71) NR (4.9-49.71) 32.6 (2.9-49.61)

Kaplan-Meier estimate of patients with
extended response duration,b %

$ 1 year 88 88 88

$ 2 years 73 81 62

$ 3 years 68 81 50

NOTE. 1 indicates no progressive disease as of last disease assessment.
Abbreviations: CR, complete response; NR, not reached; PR, partial response.
aPatients who received $ 1 dose of pembrolizumab and had been enrolled $ 26 weeks before data cutoff.
bFrom the product-limit (Kaplan-Meier) method for censored data.
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promising given the limited available treatment options for
patients with endometrial cancer who experience disease
progression after first-line therapy.3,5 The higher ORR
among patients who had received, 2 lines of prior therapy
(53% v 44%) may provide support for earlier use of
pembrolizumab in this setting.

Pembrolizumab had manageable toxicity, and no new
safety signals were identified. The majority of treatment-
related AEs were mild to moderate in severity, and few
patients discontinued owing to treatment-related AEs
(n5 6) or immune-mediated AEs (n5 2). The overall safety
profile of pembrolizumab was consistent with that observed
in patients with a variety of MSI-H/dMMR advanced solid
tumors enrolled in KEYNOTE-158.15 In addition, treatment-
related toxicity and incidence of immune-mediated AEs
and infusion reactions were consistent with previous ex-
perience with pembrolizumab monotherapy across a range
of solid tumor types.13,17,19-21

A limitation of this study was its single-arm design, which
precludes a definitive comparison with outcomes with
standard-of-care therapies. Although there is no standard-
of-care second-line therapy in this setting, the ORR in this
study was particularly robust when compared with treat-
ment with cytotoxic agents as second-line therapy, which
have been associated with response rates ranging up to
27% in patients with recurrent endometrial cancer.5,22

Furthermore, too few patients were assessed for PD-L1
status to allow for a meaningful evaluation of outcomes by
PD-L1 expression.

Results from other studies evaluating anti–PD-1 and anti–
PD-L1 agents in MSI-H/dMMR endometrial cancer have
also provided evidence of activity for these agents in this
setting. A recent update from the phase I GARNET study
evaluating the anti‒PD-1 antibody dostarlimab reported an
ORR of 45.5% in patients with dMMR endometrial cancer
(primary efficacy analysis population; n 5 110).23 In an
earlier analysis from the GARNET study, median OS was
not reached and the median PFS was 8.1 months with a
median study follow-up of 11.2 months.24 In April 2021, the
FDA granted accelerated approval of dostarlimab for pa-
tients with previously treated dMMR recurrent or advanced
endometrial cancer on the basis of results from the GAR-
NET study.25 The FDA subsequently granted accelerated
approval of dostarlimab-gxly for patients with dMMR re-
current or advanced solid tumors that have progressed on or
after prior treatment with no satisfactory alternative treatment
options in August 2021. In the phase II PHAEDRA study, the
anti–PD-L1 antibody durvalumab demonstrated an ORR of
40% in patients (n5 35) with dMMR advanced endometrial
cancer.26 In a phase II study evaluating the anti–PD-L1
antibody avelumab in patients with dMMR endometrial
cancer (n 5 15), the ORR was 27%, median OS was not
reached, and median PFS was 4.4 months.27 Pem-
brolizumab demonstrated efficacy in patients with previously
treated advanced endometrial cancer when combined with
the multireceptor tyrosine kinase inhibitor lenvatinib irre-
spective of tumor MSI status in the nonrandomized
KEYNOTE-146 study.28 On the basis of these results from

FIG 2. (Continued). all assessments are per RECIST version 1.1 by independent central
review. aCR was the last overall response before data cutoff and was not confirmed as of the
data cutoff date. CR, complete response; NR, not reached; PD, progressive disease; PR,
partial response.
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KEYNOTE-146, pembrolizumab plus lenvatinib has been
approved by the FDA for advanced endometrial cancer that
is not MSI-H/dMMR with disease progression after prior
systemic therapy and is not a candidate for curative surgery
or radiation.18 This combination was also shown to improve
PFS, OS, and ORR compared with doxorubicin or paclitaxel
in the phase III KEYNOTE-775 study both in the overall study
population (N 5 827, including 130 patients with dMMR
disease) and in patients with MMR-proficient disease
(N 5 697).29

In the current analysis, MSI-H/dMMR was assessed by
IHC and PCR. In cohort D, MSI-H/dMMR expression was
evaluated by PCR at a central laboratory, and in cohort K,
MSI-H/dMMR expression was assessed either by IHC or
PCR at a local laboratory. Although IHC and PCR analyses
demonstrate high concordance in endometrial cancer and
are widely recommended methods for assessing MSI-H/
dMMR for immunotherapy in endometrial cancer,30 a
validated testingmethod is yet to be established. Our results
demonstrate that commonly used methods of IHC (with

TABLE 3. AEs in the Safety Population

AEs
All Patients
N 5 90

Treatment-related AE, No. (%) 68 (76)

Grade 3 or 4a AE 11 (12)

Led to treatment discontinuation 6 (7)

Treatment-related AEs occurring in $ 5% of patients, No. (%) Any Grade Grade 3 or 4a

Pruritus 22 (24) 0

Fatigue 19 (21) 0

Diarrhea 14 (16) 0

Arthralgia 13 (14) 0

Nausea 13 (14) 0

Hypothyroidism 12 (13) 0

Rash 10 (11) 1 (1)

Decreased appetite 8 (9) 0

Dry mouth 6 (7) 0

Hyperthyroidism 6 (7) 0

Myalgia 6 (7) 0

Maculopapular rash 6 (7) 0

Aspartate aminotransferase increased 5 (6) 0

Vomiting 5 (6) 0

Immune-mediated AEs and infusion reactionsb, No. (%) 25 (28) 6 (7)c

Hypothyroidism 13 (14) 0

Hyperthyroidism 7 (8) 0

Infusion reactions 4 (4) 0

Colitis 3 (3) 1 (1)

Severe skin reactions 2 (2) 2 (2)

Type 1 diabetes mellitus 2 (2) 1 (1)

Hepatitis 1 (1) 1 (1)

Myositis 1 (1) 0

Pneumonitis 1 (1) 0

Adrenal insufficiency 1 (1) 1 (1)

Uveitis 1 (1) 0

Abbreviation: AE, adverse event.
aThere were no fatal treatment-related AEs.
bEvents were based on a list of terms specified at the time of analysis and were included, regardless of attribution to study treatment or immune relatedness

by the investigator. Related terms were included.
cThere were no fatal immune-mediated AEs or infusion reactions.
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four MMR proteins) and PCR (using tumor microsatellite
loci) can identify patients with endometrial cancer, for
whom pembrolizumab may be an appropriate treatment.

In summary, pembrolizumab demonstrated robust and
durable antitumor activity with manageable toxicity in

patients with advanced MSI-H/dMMR endometrial can-
cer. These findings support the use of pembrolizumab as
a treatment option for patients with advanced MSI-H/
dMMR endometrial cancer with treatment failure on prior
therapy.
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