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Abstract
Background The phase III KEYNOTE-913 study was conducted to evaluate the efficacy and safety of pembrolizumab as 
first-line therapy in patients with advanced Merkel cell carcinoma (MCC).
Objective The aim was to report results from the primary analysis of KEYNOTE-913.
Patients and Methods Patients with recurrent locally advanced or metastatic MCC received pembrolizumab 200 mg intra-
venously every 3 weeks for up to 35 treatments (~ 2 years). The primary end point was objective response rate (ORR) per 
Response Evaluation Criteria in Solid Tumors, version 1.1 (RECIST v1.1) by blinded independent central review (BICR). 
Secondary end points were duration of response (DOR) and progression-free survival (PFS) per RECIST v1.1 by BICR, 
overall survival (OS), and safety and tolerability.
Results Fifty-five patients were treated with pembrolizumab. The median time from first dose to data cutoff (February 15, 
2024) was 50.3 months (range 38.7–59.4). The ORR was 49% (95% confidence interval [CI] 35–63), with 12 complete 
responses and 15 partial responses. The median DOR was 39.8 months (range 4.8–52.5+), and the 24-month DOR rate 
was 69%. The median PFS was 9.3 months (95% CI 3–26), and the 24-month PFS rate was 39%. The median OS was 24.3 
months (95% CI 12.4 to not reached), and the 24-month OS rate was 51%. Any-grade treatment-related adverse events (AEs) 
occurred in 38 patients (69%); 13 patients (24%) experienced grade 3–5 AEs. The most common treatment-related AEs were 
fatigue (n = 12 [22%]), pruritus (n = 12 [22%]), and lipase increase (n = 10 [18%]). One patient died of treatment-related 
Guillain-Barré syndrome.
Conclusions Pembrolizumab provided durable antitumor activity and promising survival and had a manageable safety profile 
in patients with recurrent locally advanced or metastatic MCC, supporting its use in this population.
Trial Registration Clinicaltrials.gov, NCT03783078.

1 Introduction

Merkel cell carcinoma (MCC) is a rare and aggressive cutaneous 
malignancy with a high risk of recurrence and metastasis [1, 2]. 
The prognosis for patients with advanced MCC has historically 
been poor, with 5-year overall survival (OS) rates of 35% for 
patients with nodal disease and 14% for patients with distant 
metastasis [3]. However, the treatment paradigm has changed 
significantly in the past 5 years, with programmed cell death 
protein 1/ligand 1 (PD-1/L1) inhibitors replacing cytotoxic 
chemotherapy as the preferred treatment for recurrent locally 
advanced or metastatic MCC [4, 5].

The first PD-1/L1 inhibitor approved for the treat-
ment of MCC was avelumab, which received acceler-
ated approval from the US Food and Drug Administra-
tion in 2017 [6]. This approval was based on the results 
of part A of the phase II JAVELIN Merkel 200 study, 
which showed that avelumab was well tolerated and pro-
vided durable responses in patients with chemotherapy-
refractory metastatic MCC [7]. The results of part B 
showed that avelumab was also effective in patients with 
treatment-naive metastatic MCC [8]. The PD-1 inhibi-
tor pembrolizumab subsequently received accelerated 
approval for use in recurrent locally advanced or meta-
static MCC in 2018 based on the results of the phase 
II Cancer Immunotherapy Trials Network (CITN)-09/Extended author information available on the last page of the article
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Key Points 

KEYNOTE-913 evaluated first-line pembrolizumab 
in 55 patients with advanced Merkel cell carcinoma 
(MCC).

The objective response rate (ORR) was 49% (95% con-
fidence interval 35–63), with 12 complete and 15 partial 
responses.

Median duration of response was 39.8 months, median 
progression-free survival was 9.3 months, and median 
overall survival was 24.3 months.

Treatment-related adverse events occurred in 69% of 
patients (grade 3–5 in 24%).

Pembrolizumab had durable antitumor activity and man-
ageable safety in advanced MCC.

KEYNOTE-017 trial [9, 10]. Results from the 3-year 
follow-up of this study showed pembrolizumab was asso-
ciated with an objective response rate (ORR) of 58%; the 
median response duration was not reached, the median 
progression-free survival (PFS) was 16.8 months, and 
the median OS was not reached [11]. The PD-1 inhibitors 
nivolumab and retifanlimab have also been shown to be 
effective in MCC [12–14].

The phase III KEYNOTE-913 study (NCT03783078) 
was designed to evaluate further the efficacy and safety of 
pembrolizumab as first-line therapy in patients with recur-
rent locally advanced or metastatic MCC. Results from the 
primary analysis are reported.

2  Materials and Methods

2.1  Study Design and Patients

KEYNOTE-913 was a multicenter, single-arm, open-label, 
phase III study conducted at 22 sites in Australia, Canada, 
France, Italy, New Zealand, Spain, Sweden, and the United 
States. Eligible patients were aged 12 years or older and 
had histologically confirmed MCC that was locoregional and 
recurred following standard locoregional therapy with sur-
gery or radiation therapy, or both, and was not amenable to 
local therapy or was metastatic (stage IV per American Joint 
Committee on Cancer, 8th edition, guidelines). Patients were 
required to have at least one measurable lesion per Response 
Evaluation Criteria in Solid Tumors, version 1.1 (RECIST 
v1.1), have an Eastern Cooperative Oncology Group per-
formance status of 0 or 1, and have adequate organ func-
tion. Patients could not have received previous treatment for 

advanced or metastatic disease, with the following excep-
tions: previous intra-tumoral therapy or previous neoadju-
vant or adjuvant systemic chemotherapy if concluded at least 
3 months before study treatment initiation. Previous therapy 
with an anti–PD-1/L1 or anti–cytotoxic T lymphocyte anti-
gen-4 agent was not permitted. Patients with known active 
central nervous system metastases or carcinomatous men-
ingitis, an active autoimmune disease, or an active infection 
requiring systemic therapy were excluded.

The study was conducted in accordance with principles 
of Good Clinical Practice and was approved by the appropri-
ate institutional review boards and regulatory agencies. All 
patients provided written informed consent.

2.2  Treatment

All patients received intravenous pembrolizumab 200 mg (or 
2 mg/kg up to a maximum of 200 mg for pediatric patients) 
every 3 weeks for up to 35 cycles (approximately 2 years), 
or until documented progressive disease (PD), unaccepta-
ble toxicity, or investigator decision to discontinue. Patients 
who achieved an investigator-determined complete response 
(CR) could stop treatment if they had received at least eight 
administrations of pembrolizumab and had received at least 
two administrations beyond the date that CR was declared. 
Patients could continue to receive pembrolizumab beyond 
PD per RECIST v1.1 at the investigator’s discretion if they 
were continuing to derive benefit and tolerating treatment.

2.3  Assessments and Outcomes

Tumor imaging by computed tomography or magnetic reso-
nance imaging was performed at baseline, every 12 weeks 
until week 54, and every 24 weeks thereafter. Adverse events 
(AEs) were recorded throughout treatment and for 30 days 
after treatment end (90 days for serious AEs or 30 days if 
the patient started new anticancer therapy). AEs were graded 
according to the National Cancer Institute Common Ter-
minology Criteria for Adverse Events, version 4.0. Treat-
ment-related AEs were determined by the investigator to 
be related to study treatment. Immune-mediated AEs and 
infusion reactions were based on a list of terms prepared by 
the sponsor and included AEs regardless of attribution to 
study treatment by the investigator. Patients were contacted 
every 12 weeks after completion or discontinuation of study 
treatment to assess survival status.

The primary end point was ORR per RECIST v1.1 by 
blinded independent central review (BICR). Secondary 
end points were duration of response (DOR) and PFS per 
RECIST v1.1 by BICR, OS, and safety and tolerability. For 
assessment of ORR, DOR, and PFS, RECIST v1.1 was mod-
ified to allow assessment of a maximum of ten target lesions 
in total and a maximum of five target lesions per organ.
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2.4  Statistical Analysis

Enrollment of 50 participants was planned. With an ORR 
of 56%, this sample size would provide a 95% confidence 
interval (CI) for the true ORR of approximately ± 15%. 
No power analyses or statistical comparisons were per-
formed for this study. Efficacy and safety were assessed in 
all patients who received at least one dose of study treat-
ment. For ORR, the Clopper-Pearson method was used to 
calculate 95% exact binomial CIs. DOR, PFS, and OS were 
estimated using the Kaplan-Meier method. Safety was sum-
marized descriptively. Statistical analyses were performed 
using SAS, version 9.4.

3  Results

3.1  Patients

Of 71 patients screened between February 25, 2019, and 
November 17, 2020, 55 were enrolled and received at 
least one dose of pembrolizumab. At the time of the data 
cutoff (February 15, 2024), the median time from the 
first dose of pembrolizumab was 50.3 months (range 
38.7–59.4); 13 patients had completed treatment and 42 
had discontinued treatment (Fig. 1). The most common 
reasons for discontinuation were PD (n = 20) and AEs 
(n = 18). The median age was 74 years (range 38–91), 43 

patients (78%) were ≥ 65 years of age, 31 patients (56%) 
were male, 39 (71%) were White, and 32 (58%) had an 
Eastern Cooperative Oncology Group performance status 
of 0 (Table 1). Most patients had stage IV disease (n = 45 
[82%]). Median baseline sum of target lesions was 75 mm 
(range 12–324), 38 patients (69%) had undergone previ-
ous surgery for MCC, and 19 patients (35%) had received 
previous radiation therapy for MCC. No pediatric patients 
were enrolled.

3.2  Efficacy

Twenty-seven of 55 enrolled patients had a response (12 CRs 
and 15 partial responses [PRs]) for an ORR of 49% (95% CI 
35–63) (Table 2). The treatment effect of pembrolizumab 
was generally consistent across subgroups (Fig. 2). Of the 
49 patients with at least one postbaseline assessment of the 
sum of target lesions, 38 (78%) experienced any decrease 
from baseline in the sum of target lesions and 31 (63%) 
had a decrease of more than 50% (Fig. 3 and Supplemental 
Fig. S1, see the electronic supplementary material).

71 patients screened

55 patients enrolled

13 completed treatment

55 patients received ≥1 dose
of pembrolizumab

16 patients did not meet eligibility criteria

42 discontinued treatment
20 progressive disease
18 adverse event
2 withdrawal by patient
1 clinical progression
1 non-study anticancer therapy

Fig. 1  Trial profile

Table 1  Baseline demographic and disease characteristics

Data are n (%) unless otherwise specified
ECOG PS Eastern Cooperative Oncology Group performance status, 
MCC Merkel cell carcinoma

All patients (n = 55)

Age, years
 Median (range) 74 (38–91)
 ≥ 65 years 43 (78)

Sex
 Male 31 (56)
 Female 24 (44)

Race
 White 39 (71)
 Not reported 16 (29)

ECOG PS
 0 32 (58)
 1 23 (42)

Cancer stage
 IIIA 3 (5)
 IIIB 7 (13)
 IV 45 (82)

Baseline tumor size, median (range), mm 75 (12–324)
Previous surgery for MCC
 No 17 (31)
 Yes 38 (69)

Previous radiation therapy for MCC
 No 36 (65)
 Yes 19 (35)
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The median DOR in the overall population was 39.8 
months (range 4.8–52.5+ months), and the estimated pro-
portion of responders remaining in response at 24 months 
was 69% (Fig. 4A). At the time of the data cutoff, 40 events 
(73%) of PD or death had occurred. The median PFS was 
9.3 months (95% CI 3–26), and the estimated 24-month PFS 
rate was 39% (Fig. 4B). With 32 deaths (58%), the median 
OS was 24.3 months (95% CI 12.4 to not reached), and the 
estimated 24-month OS rate was 51% (Fig. 4C).

3.3  Safety

Patients received a median of seven doses of pembrolizumab 
(range 1–35). Treatment-related AEs occurred in 38 patients 
(69%), including 13 (24%) with grade 3–5 treatment-related 
AEs (Table 3). The most common treatment-related AEs 
of any grade (≥ 15%) were fatigue (n = 12 [22%]), pruritus 
(n = 12 [22%]), lipase increase (n = 10 [18%]), increased 

Table 2  Summary of confirmed objective response per RECIST v1.1 
by BICR

BICR blinded independent central review, CI confidence interval, 
RECIST v1.1 Response Evaluation Criteria in Solid Tumors, version 
1.1
a Includes patients who had postbaseline assessments available but 
were not evaluable
b Includes patients who had a baseline assessment but no postbaseline 
assessment at data cutoff

All patients (n = 55)

Objective response rate, n (% [95% CI]) 27 (49 [35–63])
Best overall response, n (%)
 Complete response 12 (22)
 Partial response 15 (27)
 Stable disease 4 (7)
 Progressive disease 16 (29)
  Nonevaluablea 2 (4)
 No  assessmentb 6 (11)

Overall
Sex
   Male
   Female
Age
   <65 years
   ≥65 years
Race
   White
   Not reported
Ethnicity
   Not Hispanic or Latino 
   Not reported
ECOG PS
   0
   1
Cancer stage at study entry
   IIIA
   IIIB
   IV
Baseline tumor size
   < median
   ≥ median
Previous surgery for MCC
   No

Yes
Previous radiation therapy for MCC
   No

Yes

No. of Responses/N
27/55

14/31
13/24

3/12
24/43

19/39
8/16

15/35
12/20

16/32
11/23

3/3
4/7

20/45

16/27
11/28

6/17
21/38

17/36
10/19

ORR, % (95% CI)
49 (35-63)

45 (27-64)
54 (33-74)

25 (6-57)
56 (40-71)

49 (32-65)
50 (25-75)

43 (26-61)
60 (36-81)

50 (32-68)
48 (27-69)

100 (29-100)
57 (18-90)
44 (30-60)

59 (39-78)
39 (22-59)

35 (14-62)
55 (38-71)

47 (30-65)
53 (29-76)

10
ORR, % (95% CI)

50 100

Fig. 2  Forest plot of ORR in subgroups per RECIST v1.1 by BICR. 
BICR blinded independent central review, CI confidence interval, 
ECOG PS Eastern Cooperative Oncology Group performance status, 

MCC Merkel cell carcinoma, ORR objective response rate, RECIST 
v1.1 Response Evaluation Criteria in Solid Tumors, version 1.1



991KEYNOTE-913: First-Line Pembrolizumab for Merkel Cell Carcinoma

alanine aminotransferase (n = 8 [15%]), and asthenia (n = 8 
[15%]). The only grade 3–5 treatment-related AE that 
occurred in more than one patient was lipase increase (n = 5 
[9%]). Eleven patients (20%) discontinued pembrolizumab 
because of treatment-related AEs. One patient (2%) died of 
an AE that was considered treatment-related (Guillain-Barré 
syndrome). This patient had a history of ataxia and periph-
eral neuropathy and developed Guillain-Barré syndrome 35 
days after starting treatment with pembrolizumab. Despite 
treatment with systemic corticosteroids and intravenous 
immunoglobulin, the patient’s condition deteriorated, and 
the patient died.

Immune-mediated AEs occurred in 14 patients (25%), 
including three (5%) with grade 3–5 events (one grade 3 
colitis, one grade 3 encephalitis, and one grade 5 Guillain-
Barré syndrome) (Supplementary Table 1, see the elec-
tronic supplementary material). No infusion reactions were 
observed. Immune-mediated AEs occurring in two or more 
patients included hyperthyroidism (n = 3 [5%]), hypothyroid-
ism (n = 3 [5%]), colitis (n = 2 [4%]), hypophysitis (n = 2 
[4%]), and pneumonitis (n = 2 [4%]).

4  Discussion

The results of KEYNOTE-913 showed that pembroli-
zumab provides durable antitumor activity, promising 
survival, and manageable safety in patients with recurrent 
locally advanced or metastatic MCC. The ORR was 49%, 
with 12 patients achieving CR and 15 patients achiev-
ing PR. The treatment effect of pembrolizumab also was 
generally consistent across subgroups, including by pre-
vious surgery or radiation therapy. Most patients (78%) 

experienced a decrease in tumor burden, and 63% had a 
reduction of more than 50%. Responses were durable, and 
the median DOR was 39.8 months; an estimated 69% of 
responders remained in response at 24 months. Survival 
was also promising, with a 24-month PFS rate of 39% 
and a 24-month OS rate of 51%. At a median follow-up of 
50.3 months, the median OS in the current analysis was 
24.3 months, which compares favorably with the OS of 
9.5–12.0 months previously reported for metastatic MCC 
before the introduction of PD-1/PD-L1 inhibitors [15–18].

A benefit with pembrolizumab in patients with previ-
ously untreated advanced MCC was also reported in the 
phase II CITN-09/KEYNOTE-017 study [9, 11, 19]. At 
a similar median follow-up (14.9 months), the ORR in 
CITN-09/KEYNOTE-017 was 56% (95% CI 41.3–70.0), 
the 24-month PFS rate was 48.3%, and the 24-month 
OS rate was 68.7% [19]. Longer-term analysis of CITN-
09/KEYNOTE-017 (median follow-up 31.8 months) 
showed that most responses with pembrolizumab were 
durable, with an estimated 72.7% of responders continu-
ing in response at 36 months [11]. Notably, responses 
were observed with pembrolizumab in CITN-09/KEY-
NOTE-017 regardless of whether patients had positive or 
negative results for Merkel cell polyomavirus [9, 11]. Viral 
status was not collected in the current study.

The results of the current analysis and CITN-09/KEY-
NOTE-017 add to the body of evidence demonstrating that 
PD-1/L1 inhibitors are effective as first-line treatments for 
MCC. This was initially demonstrated with avelumab in 
part B of the JAVELIN Merkel 200 study. The ORR in this 
study was 39.7% (95% CI 30.7–49.2), the 12-month PFS 
rate was 31%, and the 12-month OS rate was 60% [8]. The 
PD-1 inhibitor retifanlimab has also been shown to have 

Fig. 3  Best percentage change 
from baseline in the sum of tar-
get lesions per RECIST v1.1 by 
 BICRa. BICR blinded independ-
ent central review, RECIST v1.1 
Response Evaluation Criteria in 
Solid Tumors, version 1.1. aIn-
cludes all patients with at least 1 
postbaseline assessment
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Fig. 4  Kaplan-Meier estimates 
of DOR per RECIST v1.1 by 
BICR (A), PFS per RECIST 
v1.1 by BICR (B), and OS 
(C). BICR blinded independent 
central review, CI confidence 
interval, DOR duration of 
response, mo months, NR not 
reached, OS overall survival, 
PFS progression-free survival, 
RECIST v1.1 Response Evalu-
ation Criteria in Solid Tumors, 
version 1.1
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efficacy as first-line treatment in patients with advanced 
MCC, with an ORR of 52% reported in the PODIUM-201 
study [14, 20]. The data available for first-line nivolumab 
in advanced MCC are currently limited. Among the 14 
patients with treatment-naive advanced MCC included 
in the CheckMate 358 study, the ORR was 71% (95% 
CI 42–92) [12]. Promising results were reported for the 
cohort of patients with resectable MCC, with neoadju-
vant nivolumab inducing pathologic CR and radiographic 

tumor regression in approximately half of treated patients 
[13]. Several studies have also indicated that immunother-
apies are effective in the real-world setting. In a review 
of real-world studies evaluating the efficacy and safety 
of avelumab in patients with MCC, ORRs ranged from 
29.1% to 72.1% [21]. A retrospective study that included 
73 patients with previously untreated advanced MCC 
reported an ORR of 75.3% with first-line avelumab [22]. 
The SPEAR-Merkel study reported a real-world response 
rate of 64.3% with avelumab, 61.5% with non-avelumab 
immunotherapy, and 42.5% with chemotherapy among 
adult patients with previously untreated locally advanced 
or metastatic MCC [23].

The safety profile of pembrolizumab was generally con-
sistent with that observed previously for pembrolizumab 
monotherapy [24]. In the current analysis, 69% of patients 
had at least one treatment-related AE, with 24% experienc-
ing a grade 3–5 event. These findings are similar to those 
of a large pooled analysis of 1567 patients who received 
pembrolizumab monotherapy for advanced melanoma, in 
which any-grade treatment-related AEs occurred in 80.7% 
of patients, and grade 3/4 events occurred in 17.7% of 
patients [24]. The results of this analysis are also similar to 
those observed with pembrolizumab in the CITN-09/KEY-
NOTE-017 study (any-grade treatment-related AEs, 96%; 
grade 3–5, 28%), with avelumab in part B of JAVELIN 
Merkel 200 (any-grade treatment-related AEs, 81%; grade 
≥ 3, 18.1%), and with nivolumab in the total advanced MCC 
population of CheckMate 358 (treatment-naive and experi-
enced patients; any-grade treatment-related AEs, 68%; grade 
3/4, 20%) [8, 12, 19].

The primary limitation of KEYNOTE-913 is the open-
label, single-arm design of the study. As a result, only indi-
rect comparison can be made between pembrolizumab and 
historical outcomes or other studies evaluating anti–PD-1/
L1 therapies. Patient numbers are also relatively small, espe-
cially when considering outcomes in subgroups, but this is 
largely unavoidable when investigating a rare cancer such as 
MCC. An additional limitation was that Merkel cell poly-
omavirus and PD-L1 status were not collected in the study.

5  Conclusions

The results of the phase III KEYNOTE-913 study showed 
that pembrolizumab provided durable antitumor activity, 
promising survival, and manageable safety in patients with 
recurrent locally advanced or metastatic MCC. These find-
ings support the use of pembrolizumab as first-line therapy 
for advanced or metastatic MCC.

Table 3  Treatment-related adverse events

Data are n (%)
Treatment-related adverse events were determined by the investigator 
to be related to study treatment
ALT alanine aminotransferase, AST aspartate aminotransferase, CPK 
creatinine phosphokinase
a Any adverse event that results in death, is life threatening, results in 
persistent or significant disability or incapacity, results in or prolongs 
an existing inpatient hospitalization, results in a congenital anomaly 
or birth defect, or any other important medical event
b One patient died of Guillain-Barré syndrome and this was consid-
ered related to treatment

All patients (n = 55)

Treatment-related adverse event summary
 Any 38 (69)
 Grade 3–5 13 (24)
  Seriousa 7 (13)
 Led to discontinuation 11 (20)
 Led to death 1 (2)b

Treatment-related 
adverse events with 
incidence ≥ 5%

Any grade Grade 3/4

Fatigue 12 (22) 1 (2)
Pruritus 12 (22) 0
Lipase increased 10 (18) 5 (9)
Asthenia 8 (15) 1 (2)
ALT increased 8 (15) 0
AST increased 7 (13) 1 (2)
Arthralgia 7 (13) 0
Amylase increased 5 (9) 0
Rash 5 (9) 0
Diarrhea 4 (7) 0
Dysgeusia 4 (7) 0
Eczema 4 (7) 0
Blood CPK increased 3 (5) 0
Dry mouth 3 (5) 0
Headache 3 (5) 0
Hyperthyroidism 3 (5) 0
Hypothyroidism 3 (5) 0
Muscular weakness 3 (5) 1 (2)
Nausea 3 (5) 0
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Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40257- 024- 00885-w.
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