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abstract

PURPOSE Pembrolizumab and pembrolizumab-chemotherapy demonstrated efficacy in recurrent/metastatic
head and neck squamous cell carcinoma in KEYNOTE-048. Post hoc analysis of long-term efficacy and
progression-free survival on next-line therapy (PFS2) is presented.

METHODS Patients were randomly assigned (1:1:1) to pembrolizumab, pembrolizumab-chemotherapy, or
cetuximab-chemotherapy. Efficacy was evaluated in programmed death ligand 1 (PD-L1) combined positive
score (CPS) $ 20, CPS $ 1, and total populations, with no multiplicity or alpha adjustment.

RESULTS The median study follow-up was 45.0 months (interquartile range, 41.0-49.2; n5 882). At data cutoff
(February 18, 2020), overall survival improved with pembrolizumab in the PD-L1 CPS$ 20 (hazard ratio [HR],
0.61; 95% CI, 0.46 to 0.81) and CPS $ 1 populations (HR, 0.74; 95% CI, 0.61 to 0.89) and was noninferior in
the total population (HR, 0.81; 95% CI, 0.68 to 0.97). Overall survival improved with pembrolizumab-
chemotherapy in the PD-L1 CPS $ 20 (HR, 0.62; 95% CI, 0.46 to 0.84), CPS $ 1 (HR, 0.64; 95% CI,
0.53 to 0.78), and total (HR, 0.71; 95% CI, 0.59 to 0.85) populations. The objective response rate on second-
course pembrolizumab was 27.3% (3 of 11). PFS2 improved with pembrolizumab in the PD-L1 CPS$ 20 (HR,
0.64; 95% CI, 0.48 to 0.84) and CPS $ 1 (HR, 0.79; 95% CI, 0.66 to 0.95) populations and with
pembrolizumab-chemotherapy in the PD-L1 CPS $ 20 (HR, 0.64; 95% CI, 0.48 to 0.86), CPS $ 1 (HR, 0.66;
95% CI, 0.55 to 0.81), and total (HR, 0.73; 95% CI, 0.61 to 0.88) populations. PFS2 was similar after
pembrolizumab and longer after pembrolizumab-chemotherapy on next-line taxanes and shorter after pem-
brolizumab and similar after pembrolizumab-chemotherapy on next-line nontaxanes.

CONCLUSIONWith a 4-year follow-up, first-line pembrolizumab and pembrolizumab-chemotherapy continued to
demonstrate survival benefit versus cetuximab-chemotherapy in recurrent/metastatic head and neck squamous
cell carcinoma. Patients responded well to subsequent treatment after pembrolizumab-based therapy.
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INTRODUCTION

Head and neck squamous cell carcinomas (HNSCCs)
encompass a heterogenous group of tumors arising
from mucosal epithelia of the oral cavity, pharynx, and
larynx.1 Most patients present with locally advanced
disease, and risk of recurrence and distant metastasis
is high.2 Before immunotherapies, the standard of care
for recurrent or metastatic (R/M) HNSCC not ame-
nable to surgery was platinum-based chemotherapy
with the epidermal growth factor receptor (EGFR) in-
hibitor cetuximab.2 However, recent success with
programmed death 1 inhibitors has led to a paradigm
shift in the treatment of HNSCC.3-5 The programmed

death 1 inhibitor pembrolizumab is now recom-
mended as first-line treatment for R/M HNSCC as
monotherapy in programmed death ligand 1 (PD-L1)–
positive disease or with platinum plus fluorouracil in-
dependent of PD-L1 status in the United States.6,7

Pembrolizumab and nivolumab are also recom-
mended for second-line treatment of R/MHNSCC after
progression on or after platinum-containing therapy.6,7

The inclusion of first-line pembrolizumab in the treat-
ment paradigm is based on results of the phase III
KEYNOTE-048 study of pembrolizumab alone and with
chemotherapy versus cetuximab with chemotherapy.3

Pembrolizumab alone significantly prolonged overall
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survival (OS) compared with cetuximab-chemotherapy in
patients with PD-L1 combined positive score (CPS) $ 20
(hazard ratio [HR], 0.61; 95% CI, 0.45 to 0.83) and
CPS $ 1 (HR, 0.78; 95% CI, 0.64 to 0.96) and resulted in
noninferior OS in the total population (HR, 0.85; 95% CI,
0.71 to 1.03). Pembrolizumab-chemotherapy significantly
prolonged OS compared with cetuximab-chemotherapy in
all cohorts (PD-L1 CPS $ 20, HR, 0.60, 95% CI, 0.45 to
0.82; CPS$ 1, HR, 0.65, 95% CI, 0.53 to 0.80; total, HR,
0.77, 95% CI, 0.63 to 0.93). Pembrolizumab alone and
pembrolizumab-chemotherapy also demonstrated sub-
stantially longer duration of response (DOR) in all pop-
ulations.3 The safety profile of pembrolizumab alone was
favorable versus cetuximab-chemotherapy and was sim-
ilar for pembrolizumab-chemotherapy and cetuximab-
chemotherapy. However, with a median follow-up of ap-
proximately 1 year at final analysis, the long-term impact of
pembrolizumab-based therapy remained unknown. Here,
we present post hoc analysis of KEYNOTE-048 after an
approximately 4-year follow-up, including efficacy and
progression-free survival on next-line therapy (PFS2).

METHODS

Study Design and Participants

Detailed methods and the protocol for the open-label phase
III KEYNOTE-048 study have been published previously.3

Eligible patients were age $ 18 years with previously un-
treated R/M squamous cell carcinoma of the oropharynx
(known p16 expression), oral cavity, hypopharynx, or lar-
ynx, which was incurable by local therapy (Data Supple-
ment, online only).

The Protocol (online only) and amendments were approved
by appropriate institutional review boards or independent
ethics committees at each center. The study was con-
ducted in accordance with the protocol and Good Clinical

Practice guidelines. All patients provided written informed
consent.

Random Assignment and Masking

Patients were randomly allocated 1:1:1 to pembrolizumab
alone, pembrolizumab plus platinum and 5-fluorouracil
(pembrolizumab-chemotherapy), or cetuximab plus plati-
num and fluorouracil (cetuximab-chemotherapy). Random
assignment was stratified by PD-L1 expression (tumor
proportion score $ 50% v , 50%), p16 expression for
oropharyngeal cancer (positive v negative), and Eastern
Cooperative Oncology Group performance status (0 v 1).

Procedures

Patients were randomly allocated to intravenous pem-
brolizumab (200 mg once every 3 weeks; pembrolizumab
alone), pembrolizumab (200 mg once every 3 weeks) plus
six cycles of cisplatin (100 mg/m2 once every 3 weeks) or
carboplatin (area under the curve 5 once every 3 weeks)
and fluorouracil (1,000mg/m2 per day, 4-day infusion once
every 3 weeks; pembrolizumab-chemotherapy), or cetux-
imab (400-mg/m2 loading dose and then 250 mg/m2 per
week) plus six cycles of cisplatin (100 mg/m2 once every 3
weeks) or carboplatin (area under the curve 5 once every 3
weeks) and fluorouracil (1,000 mg/m2 per day, 4-day in-
fusion once every 3 weeks; cetuximab-chemotherapy).
After six cycles of cetuximab-chemotherapy, patients could
continue cetuximab monotherapy until progression, un-
acceptable toxicity, or withdrawal. In the pembrolizumab-
alone and pembrolizumab-chemotherapy arms, pem-
brolizumab was administered for # 35 cycles or until
disease progression, unacceptable toxicity, or withdrawal.
Patients with confirmed complete response (CR) could
discontinue pembrolizumab, provided that they had
received $ 24 weeks of treatment and $ 2 doses of
pembrolizumab beyond initial CR. Patients in the

CONTEXT

Key Objective
On the basis of the results of the phase III KEYNOTE-048 study, pembrolizumab is now the standard of care for the first-line

treatment of advanced head and neck squamous cell carcinoma (HNSCC). We present results from long-term follow-up
of KEYNOTE-048, including analysis of progression-free survival on next-line therapy.

Knowledge Generated
After a 4-year follow-up, an enduring survival benefit and substantially longer duration of response were observed with

pembrolizumab alone and pembrolizumab-chemotherapy compared with cetuximab-chemotherapy in patients with
previously untreated recurrent or metastatic HNSCC. Retreatment with pembrolizumab provided benefit in some pa-
tients, and patients who received first-line pembrolizumab or pembrolizumab-chemotherapy responded well to sub-
sequent therapy.

Relevance
The results of this analysis support the earlier findings of KEYNOTE-048 and confirm that pembrolizumab and

pembrolizumab-chemotherapy are effective first-line treatment options for patients with recurrent or metastatic HNSCC.
These results may also help clinical decision making regarding the choice of subsequent therapy.
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pembrolizumab-alone or pembrolizumab-chemotherapy
arms who stopped pembrolizumab with stable disease
(SD) or better were eligible for # 1 year of additional
pembrolizumab monotherapy if their disease progressed
after stopping treatment (Data Supplement).

Imaging was performed at baseline, week 9, then every
6 weeks until year 1, and every 9 weeks thereafter. Re-
sponse was assessed per RECIST, version 1.1, by blinded
independent central review (BICR); second-course re-
sponse was assessed by investigator review. Survival was
assessed every 12 weeks after confirmed disease pro-
gression or start of new anticancer therapy. Patients were
monitored for adverse events (AEs) throughout treatment
and for 30 days after stopping treatment (90 days for se-
rious AEs). AEs were graded using the National Cancer
Institute Common Terminology Criteria for Adverse Events
(version 4.0).

Outcomes

Primary end points were progression-free survival (PFS)
and OS. Secondary end points included objective response
rate (ORR) and safety. DOR was exploratory. Data re-
garding subsequent treatment were collected. Post hoc
analysis of PFS2 (time from random assignment to ob-
jective tumor progression on next-line therapy or death from
any cause) was not protocol-specified. Per protocol, effi-
cacy was evaluated in PD-L1 CPS$ 20, CPS$ 1, and total
populations. The current analyses were not controlled for
multiplicity; no alpha adjustment was applied.

Statistical Analysis

We present post hoc exploratory analyses of the efficacy of
pembrolizumab alone versus cetuximab-chemotherapy
and pembrolizumab-chemotherapy versus cetuximab-
chemotherapy with an approximately 4-year follow-up,
PFS2, and efficacy of second-course pembrolizumab. OS,
PFS, and ORR were assessed in all patients allocated to
treatment (intention-to-treat [ITT] population; Data Sup-
plement). PFS2 was also assessed in the ITT population, as
is common in oncology.8 DOR was assessed in all patients
with confirmed CR or partial response (PR). Safety was
assessed in all patients who received $ 1 dose of study
treatment.

OS, PFS, PFS2, and DOR were estimated using the Kaplan-
Meier method. PFS2 was assessed in treatment groups and
by type of subsequent therapy. No formal hypothesis
testing was conducted. Nominal one-sided P values were
calculated using a stratified log-rank test to assess
between-group differences in OS, PFS, and PFS2. HRs and
95% CIs were estimated using a stratified Cox regression
model with the Efronmethod of handling ties with treatment
as a covariate. Stratification factors were Eastern Cooper-
ative Oncology Group performance status (0 v 1), p16
expression for oropharyngeal cancer (positive v negative),
and PD-L1 tumor expression (tumor proportion

score $ 50% v , 50%).3 Statistical analyses were per-
formed using SAS version 9.4.

RESULTS

Overall, 882 patients were randomly allocated to treatment
(pembrolizumab alone, n 5 301; pembrolizumab-
chemotherapy, n 5 281; and cetuximab-chemotherapy,
n 5 300). Efficacy populations included all patients allo-
cated to pembrolizumab alone (n 5 301) and cetuximab-
chemotherapy (n 5 300) and all patients allocated to
pembrolizumab-chemotherapy (n 5 281) and cetuximab-
chemotherapy (n 5 278) while enrollment for
pembrolizumab-chemotherapy was open (Data Supple-
ment). Patient disposition at data cutoff (February 18,
2020) is presented in Figure 1 and the Data Supplement
(CONSORT diagrams for PD-L1 CPS $ 20, CPS $ 1, and
total populations are published previously3). Baseline
characteristics were similar between treatment groups and
across PD-L1 populations.3 The median time from random
assignment to data cutoff was 45.0 months (interquartile
range, 41.0-49.2; Data Supplement). Median chemo-
therapy cycles received were 6 (range, 1-11) for
pembrolizumab-chemotherapy and 6 (range, 1-9) for
cetuximab-chemotherapy.

Pembrolizumab alone prolonged OS versus cetuximab-
chemotherapy in the PD-L1 CPS $ 20 and CPS $ 1
populations and was noninferior in the total population
(Figs 2A-2C). The median OS was 14.9 months (95% CI,
11.5 to 20.6) for pembrolizumab alone versus 10.8 months
(95% CI, 8.8 to 12.8) for cetuximab-chemotherapy in the
PD-L1 CPS $ 20 population (HR, 0.61; 95% CI, 0.46 to
0.81; nominal one-sided P 5 .00034), 12.3 months (95%
CI, 10.8 to 14.8) versus 10.4 months (95% CI, 9.0 to 11.7)
in the CPS$ 1 population (HR, 0.74; 95% CI, 0.61 to 0.89;
nominal one-sidedP5 .00080), and 11.5months (95%CI,
10.3 to 13.5) versus 10.7 months (95% CI, 9.3 to 12.1) in
the total population (HR, 0.81; 95% CI, 0.68 to 0.97;
nominal one-sided P 5 .00994; Figs 2A-2C). In subgroup
analyses, HRs generally favored pembrolizumab alone
except for recurrent-only disease (locally recurrent disease
and disease that spread to cervical lymph nodes; Fig 3A
and Data Supplement).

Pembrolizumab-chemotherapy prolonged OS compared
with cetuximab-chemotherapy in the PD-L1 CPS $ 20,
CPS $ 1, and total populations (Figs 2D-2F). The median
OS was 14.7 months (95% CI, 10.3 to 19.3) for
pembrolizumab-chemotherapy versus 11.1 months (95%
CI, 9.2 to 13.0) for cetuximab-chemotherapy in the PD-L1
CPS $ 20 population (HR, 0.62; 95% CI, 0.46 to 0.84;
nominal one-sided P 5 .00082), 13.6 months (95% CI,
10.7 to 15.5) versus 10.6 months (95% CI, 9.1 to 11.7) in
the CPS $ 1 population (HR, 0.64; 95% CI, 0.53 to 0.78;
nominal one-sidedP5 .00001), and 13.0months (95%CI,
10.9 to 14.7) versus 10.7 months (95% CI, 9.3 to 11.7) in
the total population (HR, 0.71; 95% CI, 0.59 to 0.85;
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nominal one-sided P 5 .00008; Figs 2D-2F). In subgroup
analyses, HRs generally favored pembrolizumab-
chemotherapy (Fig 3B and Data Supplement).

PFS was similar for pembrolizumab and pembrolizumab-
chemotherapy versus cetuximab-chemotherapy (Data Sup-
plement). PFS rates at 24 and 48 months were numerically
higher for pembrolizumab alone and pembrolizumab-
chemotherapy versus cetuximab-chemotherapy in all
populations.

Pembrolizumab alone did not improve ORR compared with
cetuximab-chemotherapy in the PD-L1 CPS$ 20, CPS$ 1,
or total populations (Data Supplement). The ORR was
23.3% (11 CR/20 PR) for pembrolizumab alone versus
36.1% (4 CR/40 PR) for cetuximab-chemotherapy in the
PD-L1 CPS$ 20 population, 19.1% (15 CR/34 PR) versus
34.9% (7 CR/82 PR) in the CPS$ 1 population, and 16.9%
(15 CR/36 PR) versus 36.0% (8 CR/100 PR) in the total
population (Figs 4A-4C and Data Supplement). Median
DOR was substantially longer with pembrolizumab alone in
all populations (Figs 4A-4C).

Pembrolizumab-chemotherapy resulted in a numerically
higher ORR compared with cetuximab-chemotherapy in
the PD-L1 CPS $ 20 population and similar ORRs in the
CPS $ 1 and total populations (Data Supplement). The
ORR was 43.7% (13 CR/42 PR) for pembrolizumab-
chemotherapy versus 38.2% (4 CR/38 PR) for
cetuximab-chemotherapy in the PD-L1 CPS $ 20 pop-
ulation, 37.2% (17 CR/73 PR) versus 35.7% (7CR/77PR) in
the CPS $ 1 population, and 36.3% (18 CR/84 PR) versus

36.3% (8 CR/93 PR) in the total population (Figs 4D-4F
and Data Supplement). Median DOR was numerically
longer with pembrolizumab-chemotherapy in all pop-
ulations (Figs 4D-4F).

Any-grade treatment-related AEs occurred in 58.3%
(n 5 175) of patients in the pembrolizumab-alone group,
95.7% (n5 264) in the pembrolizumab-chemotherapy group,
and 96.9% (n5 278) in the cetuximab-chemotherapy group
(Data Supplement). Grade $ 3 treatment-related AEs were
reported in 17.0% (n 5 51), 71.7% (n 5 198), and 69.3%
(n 5 199) of patients, respectively (Data Supplement).

Eleven patients received second-course pembrolizumab;
six received first-course pembrolizumab, and five received
pembrolizumab-chemotherapy. Of these, three had CR,
four had PR, one had SD, one had non-CR/nonprogressive
disease (PD), and two had PD as the first objective re-
sponse per RECIST v1.1 by BICR. Three patients main-
tained their first-course objective response during or after
second-course pembrolizumab; one had CR and two had
PR by investigator review (ORR, 27.3%; 95% CI, 6.0 to
61.0; Fig 5). Five patients had SD per investigator review
during second-course pembrolizumab; one had CR, two
had PR, one had non-CR/non-PD, and one had PD by
BICR with first-course pembrolizumab-based therapy
(Fig 5).

After study drug discontinuation, 150 (49.8%) patients in
the pembrolizumab-alone group and 161 (53.7%) in the
cetuximab-chemotherapy group received $ 1 subsequent
therapy (Table 1). PFS2, which was assessed in all patients

Assessed for eligibility (N = 1,228)

Patients randomly assigned (n = 882)

Pembrolizumab alone
  Allocated to intervention                     (n = 301)

Pembrolizumab alone
  Included in the ITT population
    Received allocated intervention
    Did not receive allocated intervention

(n = 301)
(n = 300)

(n = 1)

Discontinued intervention
Lost to follow-up

(n = 269)b

(n = 1)

Pembrolizumab-chemotherapy
  Allocated to intervention                     (n = 281)

Pembrolizumab-chemotherapy
  Included in the ITT population
    Received allocated intervention
    Did not receive allocated intervention

(n = 281)
(n = 278)

(n = 3)

Discontinued intervention
Lost to follow-up

(n = 249)b

(n = 0)

Cetuximab-chemotherapy
  Allocated to intervention                    (n = 300)

Cetuximab-chemotherapy (comparison 
  with pembrolizumab alone)
    Included in the ITT population
      Received allocated intervention
      Did not receive allocated intervention

(n = 300)
(n = 287)

(n = 3)

(n = 281)bDiscontinued intervention
Lost to follow-up (n = 0)

Cetuximab-chemotherapy (comparison with 
  pembrolizumab-chemotherapy)a

    Included in the ITT population
      Received allocated intervention
      Did not receive allocated intervention

(n = 278)
(n = 266)

(n = 12)

Discontinued intervention
Lost to follow-up

(n = 262)b

(n = 0)

Excluded
  Not meeting inclusion criteria

(n = 346)
(n = 346)

FIG 1. Trial profile for the total KEYNOTE-048 population.3,c aEnrollment in the pembrolizumab-chemotherapy arm was temporarily paused after three
deaths occurred in the first 14 patients enrolled in the pembrolizumab-chemotherapy arm. Enrollment was later resumed on the advice of the safety
monitoring committee. Patients allocated to cetuximab-chemotherapy during this time were excluded from the efficacy analysis population for
pembrolizumab-chemotherapy versus cetuximab-chemotherapy analyses. bReasons for discontinuation are provided in the Data Supplement. cReprinted
from the study by Burtness et al.3 ITT, intention-to-treat.
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FIG 2. Kaplan-Meier estimates of OS. Pembrolizumab alone versus cetuximab with chemotherapy in the (A) PD-L1 CPS$ 20, (B) PD-L1 CPS$ 1,
and (C) total populations at long-term follow-up and pembrolizumab with chemotherapy versus cetuximab with chemotherapy in the (D) PD-L1
CPS$ 20, (E) PD-L1 CPS$ 1, and (F) total populations. aFrom the product-limit (Kaplan-Meier) method for censored data. bOn the basis of a Cox
regressionmodel with the Efron method of handling ties with treatment as a covariate stratified by ECOG PS, HPV status, and PD-L1 status. In case
the event count in any stratum was, 5, stratification factors were eliminated in the order of ECOG PS.HPV status. PD-L1 status until the event
count in every stratum was$ 5. cNominal one-sided P values were calculated using a log-rank test stratified by ECOG PS, HPV status, and PD-L1
status. In case the event count in any stratum was, 5, stratification factors were eliminated in the order of ECOG PS.HPV status. PD-L1 status
until the event count in every stratum was$ 5. CPS, combined positive score; ECOG PS, Eastern Cooperative Oncology Group performance status;
HPV, human papillomavirus; OS, overall survival; PD-L1, programmed death ligand 1.
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FIG 3. Subgroup analysis of OS. (A) Pembrolizumab alone versus cetuximab with chemotherapy in the
total population and (B) pembrolizumab with chemotherapy versus cetuximab with chemotherapy in
the total population at long-term follow-up. ECOG PS, Eastern Cooperative Oncology Group perfor-
mance status; HR, hazard ratio.
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FIG 4. Kaplan-Meier estimates of DOR in patients with a best objective response of CR or PR. Pembrolizumab alone versus cetuximab with chemotherapy
in the (A) PD-L1 CPS$ 20, (B) PD-L1 CPS$ 1, and (C) total populations at long-term follow-up and pembrolizumab with chemotherapy versus cetuximab
with chemotherapy in the (D) PD-L1 CPS$ 20, (E) PD-L1 CPS$ 1, and (F) total populations. aFrom the product-limit (Kaplan-Meier) method for censored
data. CPS, combined positive score; CR, complete response; DOR, duration of response; IQR, interquartile range; ORR, objective response rate; PD-L1,
programmed death ligand 1; PR, partial response.
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in the ITT population regardless of receipt of subsequent
therapy, was longer for pembrolizumab alone versus
cetuximab-chemotherapy in the PD-L1 CPS $ 20 and
CPS $ 1 populations and was similar between treatment
groups in the total population (Figs 6A-6C). Subgroup
analyses indicated that PFS2 on taxane-containing second-
line therapy was similar for pembrolizumab alone versus
cetuximab-chemotherapy (HR, 0.96; 95% CI, 0.70 to 1.32;
nominal one-sided P 5 .40360), whereas PFS2 on non–
taxane-containing second-line therapy was numerically
shorter for pembrolizumab alone versus cetuximab-
chemotherapy (HR, 1.38; 95% CI, 1.02 to 1.87; nominal
one-sided P 5 .98221; Data Supplement).

After study drug discontinuation, $ 1 subsequent therapy
was received by 119 (42.3%) patients in the
pembrolizumab-chemotherapy group and 147 (52.9%)
patients in the cetuximab-chemotherapy group (Table 1).
PFS2 was longer for pembrolizumab-chemotherapy versus
cetuximab-chemotherapy in the PD-L1 CPS$ 20, CPS$ 1,
and total populations (Figs 6D-6F). Subgroup analyses in-
dicated that PFS2 on taxane-containing therapy was longer
for pembrolizumab-chemotherapy versus cetuximab-
chemotherapy (HR, 0.67; 95% CI, 0.48 to 0.93; nominal

one-sided P 5 .00788), whereas PFS2 on non–taxane-
containing therapy was similar for pembrolizumab-
chemotherapy and cetuximab-chemotherapy (HR, 0.87;
95% CI, 0.61 to 1.24; nominal one-sided P5 .22177; Data
Supplement).

DISCUSSION

With long-term follow-up of KEYNOTE-048, first-line pem-
brolizumab alone and pembrolizumab-chemotherapy
showed enduring survival benefits compared with
cetuximab-chemotherapy in R/M HNSCC. Consistent with
earlier analysis, pembrolizumab alone continued to prolong
OS compared with cetuximab-chemotherapy in the PD-L1
CPS $ 20 and CPS $ 1 populations and pembrolizumab-
chemotherapy continued to prolong OS compared
with cetuximab-chemotherapy in the PD-L1 CPS $ 20,
CPS$ 1, and total populations.3With an almost 4-year follow-
up, 48-month OS rates were higher for pembrolizumab and
pembrolizumab-chemotherapy in all populations. A survival
plateau at approximately 20% became apparent around the
4-year landmark for all patients receiving pembrolizumab
alone. For patients receiving pembrolizumab-chemotherapy,
a survival plateau at approximately 30% was observed for
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FIG 5. Pembrolizumab second-course response characteristics.a-c Each bar represents one patient who received a second course of pembrolizumab.
Shown here are first-course first objective response per RECIST v1.1 by BICR, progressive disease after stopping first course per RECIST v1.1 by
investigator review, and second-course objective response per RECIST v1.1 by investigator review. Eligibility for second course and response during
second course were assessed by the investigator (not by BICR). aAt data cutoff, patients 1 and 8 did not have available last scan on second-course
pembrolizumab. bPatients 2, 4, 5, 6, 7, and 8 received first-course treatment of pembrolizumab alone. Patients 1, 3, 9, 10, and 11 received first-course
pembrolizumab-chemotherapy. cPatient 1 discontinued first-course pembrolizumab-chemotherapy with CR before PD occurred. At the time of PD, the
patient’s lesions were smaller than 1 cm and the patient did not have any symptoms of progression. Therefore, the investigator’s plan, as agreed on by the
study sponsor, was to repeat scans per the protocol schedule and start second-course pembrolizumab once lesions were larger than 1 cm. BICR, blinded
independent central review; CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.
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the PD-L1 CPS $ 20 population and at approximately 20%
for the CPS $ 1 and total populations. These results
highlight that some patients have long-term response. This
was also reflected in DOR, which was longer for pem-
brolizumab and pembrolizumab-chemotherapy versus
cetuximab-chemotherapy in all populations. In subgroup
analysis of OS, HRs generally favored pembrolizumab
and pembrolizumab-chemotherapy over cetuximab-
chemotherapy, except for patients with recurrent-only
disease. Overall, these results represent unprecedent-
edly favorable outcomes for patients with R/M HNSCC
and demonstrate the broad benefit of pembrolizumab-
based therapy, including in patients with poor prognostic
markers such as smoking history and HPV-negative
oropharyngeal cancer.9,10

As previously presented, neither pembrolizumab nor
pembrolizumab-chemotherapy improved PFS over
cetuximab-chemotherapy in any population.3 However, al-
though 6-month PFS rates were lower for pembrolizumab
and similar for pembrolizumab-chemotherapy versus
cetuximab-chemotherapy in earlier analysis,3 PFS rates at
later time points were consistently higher for pembrolizumab
and pembrolizumab-chemotherapy in all populations.

ORRs were generally similar to those reported previously.3

There was no meaningful change in ORRs with

pembrolizumab or pembrolizumab-chemotherapy be-
cause few additional responses occurred with long-term
follow-up. Compared with the final analysis, one patient
with PD-L1 CPS $ 20 receiving pembrolizumab improved
from PR to CR, one with CPS $ 20 receiving
pembrolizumab-chemotherapy improved from SD to CR,
and one with CPS $ 1 receiving pembrolizumab-
chemotherapy improved from SD to PR.3

In the current analysis, three (27.3%) patients who re-
ceived second-course pembrolizumab achieved PR or CR,
suggesting that retreatment may be effective in some pa-
tients. This is consistent with the CheckMate 141 report of
an ORR of 16% among patients with HNSCC who received
nivolumab beyond first progression.11

In the current study, PFS2 was longer for patients initially
treated with pembrolizumab compared with cetuximab-
chemotherapy in the PD-L1 CPS $ 20 and CPS $ 1
populations and was similar between treatment groups in the
total population. PFS2 was longer for those initially treated
with pembrolizumab-chemotherapy compared with
cetuximab-chemotherapy in all populations. The analysis of
PFS2 was conducted in all patients who were allocated to
treatment (ITT population), regardless of receipt of subse-
quent therapy. Although thismeans that patients who did not
receive subsequent therapy are included in the analysis, this

TABLE 1. Summary of Subsequent Anticancer Therapy

Subsequent Anticancer Therapy

Pembrolizumab v Cetuximab-Chemotherapy,
No. (%)

Pembrolizumab-Chemotherapy v Cetuximab-Chemotherapy,
No. (%)

Pembrolizumab
(n 5 301)

Cetuximab-
Chemotherapy
(n 5 300)

Pembrolizumab-
Chemotherapy
(n 5 281)

Cetuximab-
Chemotherapy
(n 5 278)

Anya 150 (49.8) 161 (53.7) 119 (42.3) 147 (52.9)

Chemotherapy 138 (45.8) 121 (40.3) 100 (35.6) 110 (39.6)

Taxane 83 (27.6) 94 (31.3) 72 (25.6) 86 (30.9)

Nontaxane 134 (44.5) 71 (23.7) 65 (23.1) 65 (23.4)

Antimetabolite 100 (33.2) 39 (13.0) 45 (16.0) 34 (12.2)

Platinum-based 122 (40.5) 47 (15.7) 45 (16.0) 43 (15.5)

EGFR inhibitor 74 (24.6) 20 (6.7) 52 (18.5) 18 (6.5)

Chemotherapy plus EGFR inhibitor 67 (22.3) 13 (4.3) 44 (15.7) 11 (4.0)

Kinase inhibitor 5 (1.7) 3 (1.0) 7 (2.5) 3 (1.1)

ICI 19 (6.3) 76 (25.3) 23 (8.2) 70 (25.2)

Anti–PD-1/PD-L1 19 (6.3) 75 (25.0) 21 (7.5) 69 (24.8)

Anti–B7-H3 1 (0.3) 0 (0.0) 0 (0.0) 0 (0.0)

Anti–CTLA-4 1 (0.3) 6 (2.0) 1 (0.4) 5 (1.8)

Anti-TIGIT 0 (0.0) 0 (0.0) 1 (0.4) 0 (0.0)

Other immunotherapy 3 (1.0) 6 (2.0) 1 (0.4) 5 (1.8)

Other therapy 2 (0.7) 7 (2.3) 4 (1.4) 5 (1.8)

Abbreviations: CTLA-4, cytotoxic T-lymphocyte–associated protein 4; EGFR, epidermal growth factor receptor; ICI, immune checkpoint inhibitor; PD-1,
programmed death 1; PD-L1, programmed death ligand 1; TIGIT, T-cell immunoreceptor with Ig and ITIM domains.

aPatients could have received more than one subsequent anticancer therapy overall or of a specific category.
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FIG 6. Kaplan-Meier estimates of progression-free survival on the next line of therapy. Pembrolizumab alone versus cetuximab with chemotherapy in
the (A) PD-L1 CPS $ 20, (B) PD-L1 CPS $ 1, and (C) total populations at long-term follow-up and pembrolizumab with chemotherapy versus
cetuximab with chemotherapy in the (D) PD-L1 CPS $ 20, (E) PD-L1 CPS $ 1, and (F) total populations. aFrom the product-limit (Kaplan-Meier)
method for censored data. bOn the basis of a Cox regression model with the Efron method of handling ties with treatment as a covariate stratified by
ECOG PS, HPV status, and PD-L1 status. In case the event count in any stratum was , 5, stratification factors were eliminated in the order of ECOG
PS . HPV status . PD-L1 status until the event count in every stratum was $ 5. cNominal one-sided P values (continued on following page)
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statistical approach allows random assignment to be pre-
served, enabling controlled comparison between treatment
arms. Subgroup analysis by type of next-line therapy sug-
gested treatment benefit with subsequent taxanes in patients
who received first-line pembrolizumab-based therapy;
however, the choice to use subsequent taxanes or non-
taxanes might have been influenced by the non–taxane-
based chemotherapy (platinum plus fluorouracil) used
in KEYNOTE-048. This is illustrated by a higher proportion
of patients receiving subsequent platinum-based chemo-
therapy in the pembrolizumab-alone group compared
with the pembrolizumab-chemotherapy and cetuximab-
chemotherapy groups. Although data are limited regard-
ing response to subsequent therapies for HNSCC, there is
some indication that immune checkpoint inhibitors (ICIs)
may increase tumor sensitivity to subsequent treatment. In
KEYNOTE-040, which investigated pembrolizumab versus
standard-of-care therapy in R/M HNSCC that had pro-
gressed on platinum-based therapy, PFS2 was longer for
those previously treated with pembrolizumab versus
standard of care (6.6 v 5.4 months; HR, 0.75; 95% CI, 0.62
to 0.91; P 5 .002).12 In a retrospective study of patients
with R/MHNSCC who progressed on ICIs and subsequently
received salvage chemotherapy, the ORR was 30%
(n 5 25) in the overall population and 40% (n5 8) among
patients who received first-line ICIs, which are higher than
rates reported in historic trials investigating second-line
chemotherapy.13 The median PFS among patients who
received salvage chemotherapy after first-line ICIs was 5.2
months. A retrospective study of outcomes among patients
with R/M HNSCC who received cytotoxic or biologic therapy
after ICIs showed similar results, with an ORR of 27%
(n 5 14) and a median PFS of 3.3 months.14 A high re-
sponse rate was reported for subsequent fluorouracil-
containing (63%), platinum-containing (50%), or taxane-
containing regimens (36%). The results of these and two
additional retrospective studies also indicate that
cetuximab-based regimens may be effective after immu-
notherapy in R/M HNSCC, with ORRs of 32%-53%
reported.13-16 The PFS2 results from the current analysis

are consistent with the notion that first-line ICIs may po-
tentiate response to subsequent treatment.

The safety profiles of pembrolizumab alone, pembrolizumab-
chemotherapy, and cetuximab-chemotherapy were similar to
those reported previously, as few patients were continuing to
receive treatment at final data cutoff.3 No new safety signals
were observed.

Limitations of KEYNOTE-048 are its open-label treatment
and that it was not designed to compare pembrolizumab
alone with pembrolizumab-chemotherapy. The current
analysis is limited by its post hoc nature, the small number of
patients who received second-course pembrolizumab, and
the small size of some recurrent-only subgroups. Although
the current analysis did not show treatment benefit with
pembrolizumab-based therapy in recurrent-only disease,
previous analysis of KEYNOTE-048 has suggested a benefit
with pembrolizumab-based therapy on pooling of all patients
with locoregional recurrence, regardless of the presence of
metastases.17 An additional limiting factor is that the PFS2
analysis might have been affected by nonstandardized im-
aging intervals and choice of second-line therapy, which
likely differed between centers.

The results of this long-term follow-up of KEYNOTE-048
confirm that pembrolizumab alone improved OS in the PD-L1
CPS $ 20 and CPS $ 1 populations and pembrolizumab-
chemotherapy improved OS in the PD-L1 CPS $ 20,
CPS $ 1, and total populations. The DOR was also sub-
stantially longer with pembrolizumab and pembrolizumab-
chemotherapy in all populations. Retreatment with pem-
brolizumab may provide benefit in some patients. Patients
who received first-line pembrolizumab alone or
pembrolizumab-chemotherapy responded well to subse-
quent therapy. These results support earlier findings of
KEYNOTE-048 and reaffirm that pembrolizumab alone or
pembrolizumab-chemotherapy are appropriate first-line
therapies for R/M HNSCC. These findings suggest that cli-
nicians have two treatment options: pembrolizumab mono-
therapy and pembrolizumab combined with chemotherapy.
These results may help clinicians select appropriate treat-
ment on the basis of patient disease state and characteristics.

AFFILIATIONS
1The Institute of Cancer Research and The Royal Marsden NHS
Foundation Trust, National Institute of Health Research Biomedical
Research Centre, London, United Kingdom
2Yale Cancer Center and Yale School of Medicine, New Haven, CT
3Salzburg Cancer Research Institute-Center for Clinical Cancer and
Immunology Trials, Salzburg, Austria
4Paracelsus Medical University Hospital, and Cancer Cluster Salzburg,
Salzburg, Austria

5Centre Hospitalier de l’Université de Montréal, Montréal, QC, Canada
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