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BACKGROUND
Pembrolizumab has efficacy in programmed death ligand 1 (PD-L1)–positive 
metastatic or unresectable cervical cancer that has progressed during chemo-
therapy. We assessed the relative benefit of adding pembrolizumab to chemo-
therapy with or without bevacizumab.

METHODS
In a double-blind, phase 3 trial, we randomly assigned patients with persistent, 
recurrent, or metastatic cervical cancer in a 1:1 ratio to receive pembrolizumab 
(200 mg) or placebo every 3 weeks for up to 35 cycles plus platinum-based chemo-
therapy and, per investigator discretion, bevacizumab. The dual primary end 
points were progression-free survival and overall survival, each tested sequentially 
in patients with a PD-L1 combined positive score of 1 or more, in the intention-
to-treat population, and in patients with a PD-L1 combined positive score of 10 or 
more. The combined positive score is defined as the number of PD-L1–staining 
cells divided by the total number of viable tumor cells, multiplied by 100. All re-
sults are from the protocol-specified first interim analysis.

RESULTS
In 548 patients with a PD-L1 combined positive score of 1 or more, median pro-
gression-free survival was 10.4 months in the pembrolizumab group and 8.2 
months in the placebo group (hazard ratio for disease progression or death, 0.62; 
95% confidence interval [CI], 0.50 to 0.77; P<0.001). In 617 patients in the inten-
tion-to-treat population, progression-free survival was 10.4 months and 8.2 
months, respectively (hazard ratio, 0.65; 95% CI, 0.53 to 0.79; P<0.001). In 317 
patients with a PD-L1 combined positive score of 10 or more, progression-free 
survival was 10.4 months and 8.1 months, respectively (hazard ratio, 0.58; 95% CI, 
0.44 to 0.77; P<0.001). Overall survival at 24 months was 53.0% in the pem-
brolizumab group and 41.7% in the placebo group (hazard ratio for death, 0.64; 
95% CI, 0.50 to 0.81; P<0.001), 50.4% and 40.4% (hazard ratio, 0.67; 95% CI, 
0.54 to 0.84; P<0.001), and 54.4% and 44.6% (hazard ratio, 0.61; 95% CI, 0.44 to 
0.84; P = 0.001), respectively. The most common grade 3 to 5 adverse events were 
anemia (30.3% in the pembrolizumab group and 26.9% in the placebo group) and 
neutropenia (12.4% and 9.7%, respectively).

CONCLUSIONS
Progression-free and overall survival were significantly longer with pembrolizu-
mab than with placebo among patients with persistent, recurrent, or metastatic 
cervical cancer who were also receiving chemotherapy with or without bevacizu-
mab. (Funded by Merck Sharp and Dohme; KEYNOTE-826 ClinicalTrials.gov num-
ber, NCT03635567.)
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Standard first-line therapy for per-
sistent, recurrent, or metastatic cervical 
cancer is platinum-based chemotherapy, 

with a preferred regimen of a platinum com-
pound (cisplatin or carboplatin) and paclitaxel 
plus bevacizumab on the basis of a balance be-
tween efficacy and safety.1-7 The anti–programmed 
death 1 (PD-1) monoclonal antibody pembrolizu-
mab has shown efficacy and mainly low-grade 
toxic effects as monotherapy in patients with 
cervical cancer.8-11 In the recurrent or metastatic 
cervical cancer cohort of the phase 2 KEYNOTE-158 
trial, an objective response to pembrolizumab 
was observed in 12.2% of all patients and in 
14.3% of the patients who received one or more 
previous chemotherapy regimens for recurrent or 
metastatic disease and had programmed death 
ligand 1 (PD-L1)–positive tumors.10 We conducted 
the KEYNOTE-826 trial to assess whether add-
ing pembrolizumab to platinum-based chemo-
therapy with or without bevacizumab would im-
prove efficacy as compared with chemotherapy 
with or without bevacizumab as first-line therapy 
for persistent, recurrent, or metastatic cervical 
cancer.

Me thods

Patients

Eligible patients were 18 years of age or older 
and had persistent, recurrent, or metastatic 
adenocarcinoma, adenosquamous carcinoma, or 
squamous-cell carcinoma of the cervix that had 
not been treated with systemic chemotherapy 
and was not amenable to curative treatment. 
Previous radiotherapy, including chemoradio-
therapy, was permitted if it was completed at 
least 2 weeks before randomization and all 
 associated toxic effects had resolved; a 1-week 
washout period was permitted for palliative radio-
therapy to non–central nervous system lesions. 
Patients must also have had an Eastern Coopera-
tive Oncology Group (ECOG) performance-status 
score of 0 or 1 (on a 5-point scale, with 0 indi-
cating no symptoms and higher scores indicat-
ing increasing disability12); had measurable dis-
ease according to Response Evaluation Criteria 
in Solid Tumors (RECIST), version 1.113; and have 
provided a newly obtained biopsy (preferred) or 
archival tumor-tissue sample collected from a 
nonirradiated lesion for determination of PD-L1 
status. Full eligibility criteria are provided in 

Section 5 in the protocol, available with the full 
text of this article at NEJM.org.

Trial Design and Regimens

This double-blind trial was conducted at 151 
sites in 19 countries. Patients were randomly 
assigned in a 1:1 ratio to receive pembrolizumab 
(200 mg) or placebo every 3 weeks for up to 35 
cycles. All the patients were to receive paclitaxel 
(175 mg per square meter of body-surface area) 
and the investigator’s choice of cisplatin (50 mg 
per square meter) or carboplatin (area under the 
concentration–time curve, 5 mg per milliliter 
per minute) every 3 weeks. At the request of a 
global regulatory authority, the second protocol 
amendment (approved on June 25, 2019) limited 
chemotherapy to 6 cycles, although patients with 
ongoing clinical benefit who were receiving 
chemotherapy without unacceptable side effects 
could continue beyond 6 cycles after consultation 
with the sponsor. Patients could receive beva-
cizumab at a dose of 15 mg per kilogram of 
body weight every 3 weeks according to local 
practice at the investigator’s discretion. All trial 
agents were administered intravenously. Ran-
domization was performed centrally through an 
integrated interactive voice-response and Web-
response system and was stratified according to 
metastatic disease at diagnosis (yes vs. no), 
planned bevacizumab use (yes vs. no), and PD-L1 
combined positive score (<1 vs. 1 to <10 vs. ≥10).

Treatment was continued until the maximum 
number of cycles for each component, radio-
graphic progression, unacceptable toxic effects, 
use of prohibited therapy (e.g., new antineoplas-
tic therapy or nonpalliative radiotherapy), a deci-
sion by the investigator to discontinue the regi-
men, or withdrawal of consent by the patient. 
Patients with a confirmed complete response 
could discontinue treatment if they had received 
at least 8 cycles of pembrolizumab, including at 
least 2 cycles beyond a complete response. At 
their discretion, investigators could interrupt or 
discontinue individual trial agents to manage 
toxic effects. Full details regarding treatment 
decisions and adverse-event management are 
provided in Sections 6.5 and 6.6 in the protocol.

Assessments and End Points

PD-L1 expression was assessed during screening 
at a central laboratory with the use of the PD-L1 
IHC 22C3 pharmDx assay (Agilent Technologies) 
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and measured according to the combined positive 
score, defined as the number of PD-L1–staining 
cells (tumor cells, lymphocytes, and macro-
phages) divided by the total number of viable 
tumor cells, multiplied by 100.14 Tumor imaging 
was scheduled for week 9, then every 9 weeks 
through week 54 and every 12 weeks thereafter. 
Adverse events and laboratory abnormalities 
were graded according to the National Cancer 
Institute Common Terminology Criteria for Ad-
verse Events, version 4.0. Scores on the visual-
analogue scale of the EuroQol Group 5-Dimen-
sion 5-Level questionnaire (EQ-5D-5L VAS), a 
standardized instrument for measuring patient-
reported general health status (on a scale from 
0 to 100, with higher scores indicating better 
health),15 were determined before trial treatment 
at cycles 1 through 14 and at every other cycle 
thereafter.

The dual primary end points were overall 
survival and progression-free survival assessed 
according to RECIST, version 1.1, by investigator 
review. Secondary end points were the percentage 
of patients with a confirmed complete or partial 
response, the duration of response, and the per-
centage of patients who were alive without dis-
ease progression at 12 months, all assessed ac-
cording to RECIST, version 1.1, by investigator 
review; progression-free survival assessed accord-
ing to RECIST, version 1.1, by blinded indepen-
dent central review; and safety. Time to dete-
rioration in the EQ-5D-5L VAS score and the 
proportion of patients with improved or stable 
EQ-5D-5L VAS scores were prespecified explor-
atory analyses in which deterioration and im-
provement were based on changes of at least 10 
points from baseline.

Trial Oversight

The trial was designed by academic advisors and 
employees of the sponsor. An external data and 
safety monitoring committee oversaw the trial, 
periodically assessed safety, and assessed efficacy 
at the interim analysis. The trial protocol and all 
amendments were approved by the appropriate 
ethics body at each participating center. All the 
patients provided written informed consent.

The trial was conducted in accordance with 
Good Clinical Practice guidelines. The authors 
vouch for the accuracy and completeness of the 
data and for the fidelity of the trial to the pro-
tocol. All the authors attest that they had access 

to the data, participated in writing or reviewing 
and editing the manuscript, and approved the 
decision to submit the manuscript for publica-
tion. Assistance with manuscript preparation was 
provided by a medical writer who was employed 
by the sponsor.

Statistical Analysis

The full statistical analysis plan is available in 
Section 9 in the protocol. Efficacy was assessed 
in the intention-to-treat population (i.e., all ran-
domly assigned patients). Safety was assessed in 
the as-treated population (i.e., all randomly as-
signed patients who received at least one dose 
of pembrolizumab or placebo). Overall survival, 
progression-free survival, and duration of re-
sponse were estimated with the use of the Kaplan–
Meier method. Between-group differences in over-
all and progression-free survival were assessed 
with the use of the stratified log-rank test, with 
the magnitude of the difference assessed with the 
use of the stratified Cox proportional-hazards 
model and Efron’s method of tie handling. The 
randomization stratification factors were applied 
to all stratified analyses. Methods regarding 
patient-reported outcomes are provided in the 
Supplementary Appendix, available at NEJM.org.

The graphical method of Maurer and Bretz16 
was used to control the familywise type I error 
rate at a one-sided alpha level of 0.025 across six 
primary hypotheses, two interim analyses, and 
a final analysis (Fig. S1 in the Supplementary 
Appendix). Superiority of pembrolizumab plus 
chemotherapy with or without bevacizumab for 
overall survival and progression-free survival 
were each tested sequentially in patients with a 
PD-L1 combined positive score of 1 or more, in 
the intention-to-treat population, and in patients 
with a PD-L1 combined positive score of 10 of 
more. The planned enrollment was 600 patients; 
power calculations are shown in the Supplemen-
tary Appendix. The first interim analysis, the 
results of which are presented here, was planned 
to be performed when approximately 370 events 
of disease progression or death had occurred in 
patients with a PD-L1 combined positive score of 
1 or more; at this time, it was expected that ap-
proximately 246 deaths would have occurred in 
this group and that approximately 22 months 
would have elapsed since the first patient under-
went randomization. The number of events ob-
served and the superiority boundaries for the six 
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primary hypotheses at the first interim analysis 
are summarized in Table S1.

R esult s

Patients and Treatment

Between November 20, 2018, and January 31, 
2020, a total of 617 patients were randomly as-
signed to receive pembrolizumab plus chemo-
therapy with or without bevacizumab (pembro-
lizumab group; 308 patients) or placebo plus 
chemotherapy with or without bevacizumab 
(placebo group; 309 patients), including 548 pa-
tients with a PD-L1 combined positive score of 1 or 
more (273 in the pembrolizumab group and 275 
in the placebo group) and 317 patients with a 
PD-L1 combined positive score of 10 or more 
(158 in the pembrolizumab group and 159 in the 
placebo group). Bevacizumab was used by 63.6% 
of the patients in the pembrolizumab group and 
62.5% of those in the placebo group. Demo-
graphic and disease characteristics of the pa-
tients at baseline were generally well balanced 
between trial groups in all analysis populations 
(Table 1 and Tables S2 and S3). Overall, 72.3% 
of the patients had squamous-cell carcinoma, 
56.4% received previous chemoradiotherapy with 
or without surgery, and 19.8% had previously 
untreated metastatic disease at trial entry.

One patient who was assigned to the pembro-
lizumab group did not receive pembrolizumab 
(Fig. 1). The median follow-up, defined as the 
time from randomization to the May 3, 2021, 
data cutoff for the first interim analysis, was 
22.0 months (range, 15.1 to 29.4), and 104 of 
307 patients (33.9%) in the pembrolizumab group 
and 54 of 309 patients (17.5%) in the placebo 
group were continuing to receive at least one 
trial agent (Fig. 1). The use of trial agents in the 
PD-L1–selected populations is shown in Figure S2.

Efficacy

Progression-free survival was significantly longer 
in the pembrolizumab group than in the placebo 
group in patients with a PD-L1 combined posi-
tive score of 1 or more (median, 10.4 months 
[95% confidence interval {CI}, 9.7 to 12.3] vs. 8.2 
months [95% CI, 6.3 to 8.5]; hazard ratio for 
disease progression or death, 0.62; 95% CI, 0.50 
to 0.77; P<0.001) (Fig. 2A), in the intention-to-
treat population (median, 10.4 months [95% CI, 
9.1 to 12.1] vs. 8.2 months [95% CI, 6.4 to 8.4]; 
hazard ratio, 0.65; 95% CI, 0.53 to 0.79; P<0.001) 

(Fig. 2B), and in patients with a PD-L1 combined 
positive score of 10 or more (median, 10.4 
months [95% CI, 8.9 to 15.1] vs. 8.1 months 
[95% CI, 6.2 to 8.8]; hazard ratio, 0.58; 95% CI, 
0.44 to 0.77; P<0.001) (Fig. 2C). The percentage 
of patients who were alive without disease pro-
gression at 12 months favored pembrolizumab 
in all populations (Table S4). Results for the 
analysis of progression-free survival assessed by 
blinded, independent central review were consis-
tent with those based on investigator review 
(Table S5). The hazard ratio for disease progres-
sion or death was less than 1 in all protocol-
specified subgroups analyzed, and the 95% confi-
dence intervals for all subgroups overlapped that 
of the overall population (Fig. 2D and Fig. S3).

Overall survival was significantly longer in 
the pembrolizumab group than in the placebo 
group among patients with a PD-L1 combined 
positive score of 1 or more (24-month estimate 
of patients alive, 53.0% [95% CI, 46.0 to 59.4] vs. 
41.7% [95% CI, 34.9 to 48.2]; hazard ratio for 
death, 0.64; 95% CI, 0.50 to 0.81; P<0.001) 
(Fig. 3A), among patients in the intention-to-
treat population (24-month estimate, 50.4% [95% 
CI, 43.8 to 56.6] vs. 40.4% [95% CI, 34.0 to 
46.6]; hazard ratio, 0.67; 95% CI, 0.54 to 0.84; 
P<0.001) (Fig. 3B), and among patients with a 
PD-L1 combined positive score of 10 or more 
(24-month estimate, 54.4% [95% CI, 45.5 to 62.4] 
vs. 44.6% [95% CI, 36.3 to 52.5]; hazard ratio, 
0.61; 95% CI, 0.44 to 0.84; P = 0.001) (Fig. 3C). 
Median overall survival was not reached in either 
PD-L1–selected population for pembrolizumab, 
it was 24.4 months in the intention-to-treat 
population for pembrolizumab, and it ranged 
from 16.3 to 16.5 months for placebo. The hazard 
ratio for death was no more than 1.00 in all 
protocol-specified subgroups, and the 95% con-
fidence intervals for all subgroups overlapped 
that of the overall population (Fig. 3D and Fig. S4).

The percentage of patients with a confirmed 
response according to investigator review was 
higher in the pembrolizumab group than in the 
placebo group among those with a PD-L1 com-
bined positive score of 1 or more (68.1% vs. 
50.2%), among those in the intention-to-treat 
population (65.9% vs. 50.8%), and among those 
with a PD-L1 combined positive score of 10 or 
more (69.6% vs. 49.1%) (Table S6). More com-
plete responses were noted in the pembrolizu-
mab group than in the placebo group (22.7% vs. 
13.1%, 21.4% vs. 12.9%, and 22.2% vs. 11.3%, 

The New England Journal of Medicine 
Downloaded from nejm.org at The Library at Merck on September 18, 2021. For personal use only. No other uses without permission. 

 Copyright © 2021 Massachusetts Medical Society. All rights reserved. 



n engl j med   nejm.org 5

Pembrolizumab for Cervical Cancer

Table 1. Demographic and Disease Characteristics of the Patients at Baseline (Intention-to-Treat Population).*

Characteristic
Pembrolizumab Group  

(N = 308)†
Placebo Group  

(N = 309)†
Age

Median (range) — yr 51 (25–82) 50 (22–79)

≥65 yr — no. (%) 48 (15.6) 52 (16.8)

Race — no. (%)‡

White 170 (55.2) 190 (61.5)

Non-White 138 (44.8) 119 (38.5)

ECOG performance-status score — no. (%)§

0 178 (57.8) 170 (55.0)

1 128 (41.6) 139 (45.0)

Disease stage at initial diagnosis — no. (%)¶

I 67 (21.8) 58 (18.8)

II 85 (27.6) 93 (30.1)

III 5 (1.6) 8 (2.6)

IIIA 4 (1.3) 8 (2.6)

IIIB 46 (14.9) 42 (13.6)

IVA 7 (2.3) 4 (1.3)

IVB 94 (30.5) 96 (31.1)

Disease status at trial entry — no. (%)

Metastatic‖ 58 (18.8) 64 (20.7)

Persistent or recurrent with distant metastases 199 (64.6) 179 (57.9)

Persistent or recurrent without distant metastases 51 (16.6) 66 (21.4)

Histologic type — no. (%)**

Adenocarcinoma 56 (18.2) 84 (27.2)

Adenosquamous carcinoma 15 (4.9) 14 (4.5)

Squamous-cell carcinoma 235 (76.3) 211 (68.3)

PD-L1 combined positive score — no. (%)††

<1 35 (11.4) 34 (11.0)

1 to <10 115 (37.3) 116 (37.5)

≥10 158 (51.3) 159 (51.5)

Previous therapy — no. (%)

Chemoradiotherapy and surgery 49 (15.9) 56 (18.1)

Radiotherapy and surgery 22 (7.1) 23 (7.4)

Chemoradiotherapy only 125 (40.6) 118 (38.2)

Radiotherapy only 31 (10.1) 24 (7.8)

Surgery only 23 (7.5) 24 (7.8)

None 58 (18.8) 64 (20.7)

Bevacizumab use during the trial — no. (%)

Yes 196 (63.6) 193 (62.5)

No 112 (36.4) 116 (37.5)

*  The intention-to-treat population included all the patients who underwent randomization. Percentages may not total 
100 because of rounding.

†  The assigned regimen in both groups also included paclitaxel, the investigator’s choice of cisplatin or carboplatin, 
and per investigator discretion, bevacizumab.

‡  Race was reported by the patient or the investigator according to local practice and where permitted by law.
§  Eastern Cooperative Oncology Group (ECOG) performance-status scores range from 0 to 5, with 0 indicating no 

symptoms and higher scores indicating greater disability. In the pembrolizumab group, one patient (0.3%) had an 
ECOG performance-status score of 2, and one patient (0.3%) had an unknown score.

¶  Disease stage was determined with the use of International Federation of Gynecology and Obstetrics 2009–National 
Comprehensive Cancer Network 2017 criteria.

‖  Patients with paraaortic lymph-node involvement are included. Patients with metastatic disease received a diagnosis 
of stage IVB disease and entered the trial without any previous treatment for cervical cancer.

**  In the pembrolizumab group, histologic type was recorded as epidermoid carcinoma for one patient (0.3%) and as 
undifferentiated carcinoma for one patient (0.3%).

††  The programmed death ligand 1 (PD-L1) combined positive score was 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.
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respectively). The duration of response was lon-
ger in the pembrolizumab group than in the 
placebo group (median, 18.0 vs. 10.4 months, 
18.0 vs. 10.4 months, and 21.1 vs. 9.4 months, 
respectively) (Fig. S5).

Safety

The median treatment duration was 10.0 months 
in the pembrolizumab group and 7.7 months in 
the placebo group (Table S7). Table S8 summa-
rizes the number of treatment cycles overall and 
according to the individual trial agent.

Grade 3 to 5 adverse events occurred in 
81.8% of 307 treated patients in the pembrolizu-
mab group and in 75.1% of 309 treated patients 
in the placebo group (Table 2). Serious adverse 
events occurred in 49.8% of the patients in the 
pembrolizumab group and in 42.4% of those in 
the placebo group; the only serious adverse 

events that occurred in at least 5% of the pa-
tients were febrile neutropenia (6.8% and 4.2%, 
respectively) and urinary tract infection (5.2% 
and 5.8%, respectively). Adverse events led to 
discontinuation of any trial agent in 37.5% and 
26.5% of the patients, respectively, and of all 
trial agents in 5.9% and 4.9%, respectively. Ad-
verse events led to death in 14 patients in each 
group (4.6% and 4.5%, respectively); of these, 
2 events (0.7%) in the pembrolizumab group 
and 4 events (1.3%) in the placebo group were 
considered by the investigator to be related to 
any trial agent (Table S9). In both groups, the 
most common adverse events of any grade were 
anemia, alopecia, and nausea and of grade 3 to 
5 were anemia, neutropenia, decreased neutro-
phil count, and hypertension (Table 2). The only 
adverse events with an incidence of 10% or more 
in either group for which there was a greater risk 
in the pembrolizumab group than in the placebo 
group were hypothyroidism (incidence, 18.2% vs. 
9.1%) and decreased white-cell count (12.1% vs. 
7.1%); no grade 3 to 5 adverse events with an 
incidence of 5% or more in either group were of 
greater risk in the pembrolizumab group than in 
the placebo group (Fig. S6). Table S10 summa-
rizes the most common adverse events in pa-
tients with and patients without concomitant 
bevacizumab use. Table S11 summarizes adverse 
events attributed to any trial agent by the inves-
tigator.

Potentially immune-mediated adverse events 
occurred in 33.9% of the patients in the pembro-
lizumab group and in 15.2% of those in the 
placebo group, including in 11.4% and 2.9%, 
respectively, who had grade 3 to 5 events (Table 

Figure 1. Trial Profile.

The assigned regimen in both groups also included paclitaxel, the investi-
gator’s choice of cisplatin or carboplatin, and per investigator discretion, 
bevacizumab. Patients who completed all trial agents include those who 
 received bevacizumab and discontinued it at cycle 35 or earlier.

617 Underwent randomization

883 Patients entered screening

308 Were assigned to pembrolizumab
group (intention-to-treat 
population)

307 Received pembrolizumab as
assigned (as-treated population)

309 Were assigned to placebo group
(intention-to-treat population)

309 Received placebo as assigned
(as-treated population)

7 Completed all trial agents
196 Discontinued all trial agents

38 Had adverse event
12 Had clinical progression
2 Had complete response
1 Received excluded medication
4 Were withdrawn by physician

124 Had radiographic progression
15 Withdrew consent

255 Discontinued all trial agents
24 Had adverse event
22 Had clinical progression
1 Had complete response
4 Were withdrawn by physician
1 Had protocol violation

181 Had radiographic progression
22 Withdrew consent

104 Continued to receive
≥1 trial agent

54 Continued to receive
≥1 trial agent

Figure 2 (facing page). Kaplan–Meier Estimates  
of Progression-free Survival.

Progression-free survival was assessed according to 
Response Evaluation Criteria in Solid Tumors, version 
1.1, by investigator review. The assigned regimen in 
both groups also included paclitaxel, the investigator’s 
choice of cisplatin or carboplatin, and per investigator 
discretion, bevacizumab. The programmed death li-
gand 1 (PD-L1) combined positive score was 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. East-
ern Cooperative Oncology Group (ECOG) performance-
status scores range from 0 to 5, with 0 indicating no 
symptoms and higher scores indicating greater disabil-
ity. Tick marks in Panels A, B, and C indicate censored 
data. CI denotes confidence interval.
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S12). One patient in the pembrolizumab group 
died from an immune-mediated adverse event 
(encephalitis). Infusion reactions occurred in 
13.4% of the patients in the pembrolizumab 
group and in 12.6% of those in the placebo 
group; events were of grade 3 to 5 severity in 
2.3% of the patients in each group.

Patient-Reported Outcomes

Compliance with the EQ-5D-5L questionnaires 
between baseline and week 30 was 94.0% or 

more in the pembrolizumab group and 88.9% or 
more in the placebo group. Time to deterioration 
in the EQ-5D-5L VAS score was longer with pem-
brolizumab than with placebo (12-month esti-
mate of patients free from deterioration, 58.2% 
vs. 44.8%; hazard ratio, 0.75; 95% CI, 0.58 to 
0.97). During 30 weeks of follow-up, more pa-
tients who received pembrolizumab had im-
proved or stable EQ-5D-5L VAS scores than 
patients who received placebo (78.3% vs. 71.7%).

Discussion

In this phase 3 trial of pembrolizumab plus 
chemotherapy with or without bevacizumab as 
compared with placebo plus chemotherapy with 
or without bevacizumab for persistent, recur-
rent, or metastatic cervical cancer, the success 

Figure 3 (facing page). Kaplan–Meier Estimates  
of Overall Survival.

The assigned regimen in both groups also included 
 paclitaxel, the investigator’s choice of cisplatin or carbo-
platin, and per investigator discretion, bevacizumab. Tick 
marks in Panels A, B, and C indicate censored data.

Table 2. Adverse Events of Any Cause with an Incidence of 20% or More in Either Group (As-Treated Population).*

Event Pembrolizumab Group (N = 307)† Placebo Group (N = 309)†

Any Grade Grade 3–5 Any Grade Grade 3–5

number of patients (percent)

Any event 305 (99.3) 251 (81.8)‡ 307 (99.4) 232 (75.1)§

Anemia 188 (61.2) 93 (30.3) 165 (53.4) 83 (26.9)

Alopecia 173 (56.4) 0 179 (57.9) 0

Nausea 122 (39.7) 6 (2.0) 135 (43.7) 5 (1.6)

Diarrhea 109 (35.5) 6 (2.0) 92 (29.8) 8 (2.6)

Fatigue 88 (28.7) 11 (3.6) 84 (27.2) 14 (4.5)

Constipation 87 (28.3) 1 (0.3) 102 (33.0) 3 (1.0)

Arthralgia 82 (26.7) 2 (0.7) 80 (25.9) 4 (1.3)

Peripheral neuropathy 81 (26.4) 8 (2.6) 79 (25.6) 9 (2.9)

Vomiting 81 (26.4) 8 (2.6) 84 (27.2) 6 (1.9)

Hypertension 74 (24.1) 29 (9.4) 71 (23.0) 33 (10.7)

Urinary tract infection 73 (23.8) 27 (8.8) 80 (25.9) 25 (8.1)

Neutropenia 72 (23.5) 38 (12.4) 60 (19.4) 30 (9.7)

Peripheral sensory neuropathy 71 (23.1) 3 (1.0) 79 (25.6) 6 (1.9)

Asthenia 63 (20.5) 11 (3.6) 66 (21.4) 5 (1.6)

Thrombocytopenia 61 (19.9) 23 (7.5) 62 (20.1) 14 (4.5)

*  Shown are adverse events that occurred while patients were receiving trial agents or within 30 days after the end of 
the trial treatment period (or, for serious events, within 90 days after the end of trial treatment or within 30 days if the 
patient initiated new anticancer therapy). The as-treated population included all the patients who underwent random-
ization and received at least one dose of pembrolizumab or placebo. Events are listed in descending order of frequency 
in the pembrolizumab group. Adverse events were classified according to the Medical Dictionary for Regulatory Activities, 
version 24.0.

†  The assigned regimen in both groups also included paclitaxel, the investigator’s choice of cisplatin or carboplatin, and 
per investigator discretion, bevacizumab.

‡  The maximum grade was grade 3 for 167 patients (54.4%), grade 4 for 70 patients (22.8%), and grade 5 for 14 patients 
(4.6%).

§  The maximum grade was grade 3 for 176 patients (57.0%), grade 4 for 42 patients (13.6%), and grade 5 for 14 patients (4.5%).
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criteria for all six primary hypotheses were met 
at the protocol-specified first interim analysis. 
We found that adding pembrolizumab reduced 
the hazard of disease progression, as assessed 
by investigator review, or death by 38% in pa-
tients with a PD-L1 combined positive score of 
1 or more, by 35% in the intention-to-treat 
population, and by 42% in patients with a PD-L1 
combined positive score of 10 or more; the haz-
ard of death was reduced by 36%, 33%, and 39%, 
respectively. The progression-free survival bene-
fit for pembrolizumab was similar with assess-
ment by blinded, independent central review. All 
survival curves began to separate in favor of the 
pembrolizumab group at approximately month 
3 and continued to diverge over time. The bene-
fit in the pembrolizumab group was generally 
consistent across the protocol-specified sub-
groups, including subgroups based on concomi-
tant bevacizumab; although the 95% confidence 
intervals for some subgroups crossed 1, all sub-
group confidence intervals overlapped those of 
the respective total populations. The percentage 
of patients with an objective response was higher 
and the duration of response was longer in the 
pembrolizumab group than in the placebo group 
in all populations.

Several other PD-1 and PD-L1 inhibitors have 
been studied as monotherapy or as part of com-
bination therapy for cervical cancer, including 
atezolizumab,17 balstilimab,18 camrelizumab,19 
cemiplimab,20,21 and nivolumab.22-25 In the phase 3 
EMPOWER-Cervical 1/GOG-3016/ENGOT-cx9 trial 
involving patients with recurrent or metastatic 
cervical cancer that progressed after platinum-
based chemotherapy, monotherapy with the PD-1 
inhibitor cemiplimab significantly improved over-
all survival as compared with chemotherapy 
among patients with squamous-cell carcinoma 
and in the overall population.21 In the overall 
population, cemiplimab reduced the hazard of 
death by 31% (median survival, 12.0 vs. 8.5 
months; P<0.001). The ability of pembrolizumab 
to improve outcomes earlier in the course of 
treatment is being assessed in the ongoing 
phase 3 KEYNOTE-A18/ENGOT-cx11/GOG-3047 
trial of chemoradiotherapy with or without con-
current and maintenance pembrolizumab in 
patients with high-risk, locally advanced cervical 
cancer.26

Bevacizumab has a proven overall survival 
benefit when added to chemotherapy in patients 

with persistent, recurrent, or metastatic cervical 
cancer.6,7 However, some contraindications to 
bevacizumab are common complications of re-
current or metastatic cervical cancer.27 Although 
the hazard ratios for overall and progression-
free survival for the subgroup without concomi-
tant bevacizumab were slightly higher than those 
for the subgroup with concomitant bevacizumab 
and the upper boundaries of the 95% confidence 
intervals for the subgroup without bevacizumab 
crossed 1.0, the hazard ratios fell within the 
95% confidence intervals for the overall popu-
lation and for the subgroup with concomitant 
bevacizumab.

In the phase 2 KEYNOTE-158 trial of pembro-
lizumab monotherapy for previously treated 
metastatic or unresectable cervical cancer, all re-
sponses were observed in patients with PD-L1–
expressing tumors.10 Although the benefit of 
pembrolizumab relative to that of placebo in our 
trial appeared to increase with increasing PD-L1 
expression, the hazard ratios were tightly grouped 
and the 95% confidence intervals overlapped for 
both progression-free and overall survival. In the 
small subgroup of patients with a PD-L1 com-
bined positive score of less than 1, the hazard 
ratios were close to 1. Given the small size of 
that subgroup (11.2% of the patients) and the 
overall KEYNOTE-826 design, it is not possible 
to draw clear inferences about efficacy in the 
subgroup of patients with a PD-L1 combined 
positive score of less than 1, but the effect, if 
any, appears small.

The safety profile in the pembrolizumab group 
was as expected on the basis of the profiles previ-
ously observed for pembrolizumab and platinum-
based chemotherapy with or without bevacizu-
mab in patients with persistent, recurrent, or 
metastatic cervical cancer.4-8,10 No new safety 
signals emerged in the pembrolizumab group. 
In general, pembrolizumab did not exacerbate 
known toxic effects of chemotherapy and beva-
cizumab, and chemotherapy and bevacizumab 
did not exacerbate immune-mediated adverse 
events associated with pembrolizumab. As ex-
pected, the incidence of adverse events associ-
ated with pembrolizumab and another trial 
agent was higher in the pembrolizumab group 
than in the placebo group.

The results of the KEYNOTE-826 trial showed 
that progression-free and overall survival were 
significantly longer with pembrolizumab than 
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with placebo among patients with persistent, re-
current, or metastatic cervical cancer who were 
also receiving platinum-based chemotherapy with 
or without bevacizumab. The safety profile of 
the combination was consistent with the known 
profiles of the individual trial agents.

Supported by Merck Sharp and Dohme, a subsidiary of Merck.
Disclosure forms provided by the authors are available with 

the full text of this article at NEJM.org.

A data sharing statement provided by the authors is available 
with the full text of this article at NEJM.org.

We thank the patients and their families and caregivers for 
participating in the trial; the investigators and site personnel; 
and the following employees of Merck Sharp and Dohme: Gursel 
Aktan for input into the trial design; Cumhur Tekin for trial 
oversight; Amy Blum, Susan Galligan, and Karyn O’Flaherty for 
trial support; Ying Zhang and Jing Zhao for statistical support; 
Matthew J. Monberg for assistance with patient-reported out-
comes; and Melanie A. Leiby for medical writing and editorial 
assistance with an earlier version of the manuscript.

Appendix
The authors’ full names and academic degrees are as follows: Nicoletta Colombo, M.D., Ph.D., Coraline Dubot, M.D., Domenica Lo-
russo, M.D., Ph.D., M. Valeria Caceres, M.D., Ph.D., Kosei Hasegawa, M.D., Ph.D., Ronnie Shapira-Frommer, M.D., Krishnansu S. 
Tewari, M.D., Pamela Salman, M.D., Edwin Hoyos Usta, M.D., Eduardo Yañez, M.D., Mahmut Gümüş, M.D., Mivael Olivera Hurtado 
de Mendoza, M.D., Vanessa Samouëlian, M.D., Ph.D., Vincent Castonguay, M.D., Alexander Arkhipov, M.D., Ph.D., Sarper Toker, 
M.D., M.B.A., Kan Li, Ph.D., Stephen M. Keefe, M.D., and Bradley J. Monk, M.D.

The authors’ affiliations are as follows: the University of Milan–Bicocca and European Institute of Oncology IRCCS, Milan (N.C.), and 
Fondazione Policlinico Universitario A. Gemelli IRCCS and Catholic University of the Sacred Heart, Rome (D.L.) — both in Italy; Insti-
tut Curie Saint-Cloud, Group d’Investigateurs Nationaux pour l’Etude des Cancers Ovariens, Saint-Cloud, France (C.D.); Instituto de 
Oncología Ángel H. Roffo, Buenos Aires (M.V.C.); Saitama Medical University International Medical Center, Hidaka, Japan (K.H.); Ella 
Lemelbaum Institute for Immuno-Oncology, Sheba Medical Center, Ramat Gan, Israel (R.S.-F.); the University of California, Irvine, 
Orange (K.S.T.); Oncovida Cancer Center, Providencia (P.S.), and Universidad de la Frontera, Temuco (E.Y.) — both in Chile; IMAT 
(Instituto Médico de Alta Tecnología) Oncomedica, Monteria, Colombia (E.H.U.); Istanbul Medeniyet University Hospital, Istanbul, 
Turkey (M.G.); Instituto Nacional de Enfermedades Neoplásicas, Lima, Peru (M.O.H.M.); Centre Hospitalier de l’Université de Mon-
tréal, Centre de Recherche de l’Université de Montréal, Université de Montréal, Montreal (V.S.), and Centre Hospitalier Universitaire de 
Québec, Université Laval, Quebec (V.C.) — both in Quebec, Canada; the Medical Rehabilitation Center of the Ministry of Health of the 
Russian Federation, Moscow (A.A.); Merck, Kenilworth, NJ (S.T., K.L., S.M.K.); and Arizona Oncology (U.S. Oncology Network), Uni-
versity of Arizona College of Medicine, Creighton University School of Medicine, Phoenix (B.J.M.).

References
1. Marth C, Landoni F, Mahner S, McCor-
mack M, Gonzalez-Martin A, Colombo N. 
Cervical cancer: ESMO clinical practice 
guidelines for diagnosis, treatment and 
follow-up. Ann Oncol 2017; 28: Suppl 4: 
iv72-iv83.
2. National Comprehensive Cancer Net-
work. NCCN clinical practice guidelines 
in oncology (NCCN guidelines):  cervical 
cancer, version 1.2021.
3. Moore DH, Blessing JA, McQuellon 
RP, et al. Phase III study of cisplatin with 
or without paclitaxel in stage IVB, recur-
rent, or persistent squamous cell carcino-
ma of the cervix: a Gynecologic Oncology 
Group study. J Clin Oncol 2004; 22: 3113-9.
4. Monk BJ, Sill MW, McMeekin DS, et al. 
Phase III trial of four cisplatin-containing 
doublet combinations in stage IVB, recur-
rent, or persistent cervical carcinoma:  
a Gynecologic Oncology Group study. J Clin 
Oncol 2009; 27: 4649-55.
5. Kitagawa R, Katsumata N, Shibata T, 
et al. Paclitaxel plus carboplatin versus 
paclitaxel plus cisplatin in metastatic or 
recurrent cervical cancer: the open-label 
randomized phase III trial JCOG0505.  
J Clin Oncol 2015; 33: 2129-35.
6. Tewari KS, Sill MW, Long HJ III, et al. 
Improved survival with bevacizumab in 
advanced cervical cancer. N Engl J Med 
2014; 370: 734-43.
7. Tewari KS, Sill MW, Penson RT, et al. 

Bevacizumab for advanced cervical cancer: 
final overall survival and adverse event 
analysis of a randomised, controlled, 
open-label, phase 3 trial (Gynecologic 
Oncology Group 240). Lancet 2017; 390: 
1654-63.
8. Frenel J-S, Le Tourneau C, O’Neil B, 
et al. Safety and efficacy of pembrolizumab 
in advanced, programmed death ligand 
1-positive cervical cancer: results from 
the phase Ib KEYNOTE-028 trial. J Clin 
Oncol 2017; 35: 4035-41.
9. Kranawetter M, Röhrich S, Müllauer 
L, et al. Activity of pembrolizumab in re-
current cervical cancer: case series and 
review of published data. Int J Gynecol 
Cancer 2018; 28: 1196-202.
10. Chung HC, Ros W, Delord J-P, et al. 
Efficacy and safety of pembrolizumab in 
previously treated advanced cervical cancer: 
results from the phase II KEYNOTE-158 
study. J Clin Oncol 2019; 37: 1470-8.
11. Choi MC, Kim Y-M, Lee J-W, et al. 
Real-world experience of pembrolizumab 
monotherapy in patients with recurrent or 
persistent cervical cancer: a Korean multi-
center retrospective study (KGOG1041). 
Cancers (Basel) 2020; 12: 3188.
12. Oken MM, Creech RH, Tormey DC, 
et al. Toxicity and response criteria of the 
Eastern Cooperative Oncology Group. Am 
J Clin Oncol 1982; 5: 649-55.
13. Eisenhauer EA, Therasse P, Bogaerts J, 

et al. New response evaluation criteria in 
solid tumours: revised RECIST guideline 
(version 1.1). Eur J Cancer 2009; 45: 228-47.
14. Kulangara K, Zhang N, Corigliano E, 
et al. Clinical utility of the combined pos-
itive score for programmed death ligand-1 
expression and the approval of pembrolizu-
mab for treatment of gastric cancer. Arch 
Pathol Lab Med 2019; 143: 330-7.
15. Herdman M, Gudex C, Lloyd A, et al. 
Development and preliminary testing of the 
new five-level version of EQ-5D (EQ-5D-5L). 
Qual Life Res 2011; 20: 1727-36.
16. Maurer W, Bretz F. Multiple testing in 
group sequential trials using graphical 
approaches. Stat Biopharm Res 2013; 5: 
311-20.
17. Friedman CF, Snyder Charen A, Zhou 
Q, et al. Phase II study of atezolizumab in 
combination with bevacizumab in patients 
with advanced cervical cancer. J Immuno-
ther Cancer 2020; 8(2): e001126.
18. O’Malley DM, Oaknin A, Monk BJ, et al. 
Phase II study of the safety and efficacy of 
the anti-PD-1 antibody balstilimab in pa-
tients with recurrent and/or metastatic 
cervical cancer. Gynecol Oncol 2021 Au-
gust 24 (Epub ahead of print).
19. Lan C, Shen J, Wang Y, et al. Camrelizu-
mab plus apatinib in patients with ad-
vanced cervical cancer (CLAP): a multi-
center, open-label, single-arm, phase II 
trial. J Clin Oncol 2020; 38: 4095-106.

The New England Journal of Medicine 
Downloaded from nejm.org at The Library at Merck on September 18, 2021. For personal use only. No other uses without permission. 

 Copyright © 2021 Massachusetts Medical Society. All rights reserved. 



n engl j med   nejm.org 12

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

20. Rischin D, Gil-Martin M, González-
Martin A, et al. PD-1 blockade in recur-
rent or metastatic cervical cancer: data 
from cemiplimab phase I expansion co-
horts and characterization of PD-L1 ex-
pression in cervical cancer. Gynecol On-
col 2020; 159: 322-8.
21. Tewari KS, Monk BJ, Vergote I, et al. 
VP4-2021: EMPOWER-Cervical 1/GOG-
3016/ENGOT-cx9: interim analysis of 
phase III trial of cemiplimab vs. investiga-
tor’s choice (IC) chemotherapy (chemo) in 
recurrent/metastatic (R/M) cervical carci-
noma. Ann Oncol 2021; 32: 940-1. abstract 
(https://www . annalsofoncology . org/ 
 article/  S0923 - 7534(21)01147 - 9/  fulltext).
22. Naumann RW, Hollebecque A, Meyer 
T, et al. Safety and efficacy of nivolumab 
monotherapy in recurrent or metastatic 

cervical, vaginal, or vulvar carcinoma: re-
sults from the phase I/II CheckMate 358 
trial. J Clin Oncol 2019; 37: 2825-34.
23. Naumann RW, Oaknin A, Meyer T,  
et al. Efficacy and safety of nivolumab 
(Nivo) plus ipilimumab (Ipi) in patients 
(pts) with recurrent/metastatic (R/M) cer-
vical cancer: results from CheckMate 358. 
Ann Oncol 2019; 30: v898-v899. abstract 
(https://www . annalsofoncology . org/  article/ 
 S0923 - 7534(19)60419 - 9/  fulltext).
24. Tamura K, Hasegawa K, Katsumata N, 
et al. Efficacy and safety of nivolumab in 
Japanese patients with uterine cervical can-
cer, uterine corpus cancer, or soft tissue 
sarcoma: multicenter, open-label phase 2 
trial. Cancer Sci 2019; 110: 2894-904.
25. Santin AD, Deng W, Frumovitz M, et al. 
Phase II evaluation of nivolumab in the 

treatment of persistent or recurrent cervi-
cal cancer (NCT02257528/NRG-GY002). 
Gynecol Oncol 2020; 157: 161-6.
26. Lorusso D, Colombo N, Coleman RL, 
et al. ENGOT-cx11/KEYNOTE-A18: a phase 
III, randomized, double-blind study of 
pembrolizumab with chemoradiotherapy in 
patients with high-risk locally advanced 
cervical cancer. J Clin Oncol 2020; 38(15): 
Suppl: TPS6096. abstract (https://ascopubs 
. org/  doi/  abs/  10 . 1200/  JCO . 2020 . 38 . 15_suppl 
. TPS6096).
27. Skelton WP IV, Castagno J, Cardenas-
Goicoechea J, Daily K, Yeung A, Markham 
MJ. Bevacizumab eligibility in patients with 
metastatic and recurrent cervical cancer: 
a retrospective review. Clin Med Insights 
Oncol 2018; 12: 1179554918779587.
Copyright © 2021 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org at The Library at Merck on September 18, 2021. For personal use only. No other uses without permission. 

 Copyright © 2021 Massachusetts Medical Society. All rights reserved. 


