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ARTICLE INFO ABSTRACT

Objectives: To assess health-related quality of life (HRQoL) with first-line pembrolizumab, pembrolizumab-
Keywords: chemotherapy, or cetuximab-chemotherapy in recurrent or metastatic head and neck squamous cell carcinoma
Phase III clinical trial (R/M HNSCC) in the phase 3 KEYNOTE-048 trial (NCT02358031).
Chemotherapy head and neck neoplasms Materials and Methods: HRQoL was measured using the European Organisation for Research and Treatment of

Immunotherapy . . . . . .
Patient reported outcome measures Cancer SO—q.u.estlon quality-of-life (EORTC QLQ-C30), the EORTC 3.5—que.st10n quaht-y—of—hfe head and neck
Pembrolizumab cancer-specific module (EORTC QLQ-H&N35), and the EuroQol 5-dimension 3-level instruments (EQ-5D-3L).
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Quality of life
Squamous cell carcinoma of head and neck

pain and swallowing.
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Secondary endpoints included mean change from baseline in EORTC QLQ-C30 global health status/quality of life
(GHS/QoL) at week 15 and time to deterioration (TTD) in EORTC QLQ-C30 GHS/QoL and EORTC QLQ-H&N35

Resuits: Of 882 enrolled participants, 844 received > 1 dose of study treatment and completed > 1 HRQoL
assessment; adherence was > 79% at week 15 across treatment groups. At week 15, EORTC QLQ-C30 GHS/QoL
scores remained stable; no clinically meaningful between-group differences were observed (least squares mean
difference, pembrolizumab vs cetuximab-chemotherapy, 0.24; 95% CI, —3.34 to 3.82; pembrolizumab-
chemotherapy vs cetuximab-chemotherapy, 0.40; 95% CI, —3.46 to 4.26). Median TTD in EORTC QLQ-C30
GHS/QoL and EORTC QLQ-H&N35 pain and swallowing scores was not reached over 51 weeks across groups,
showing stable HRQoL. TTD was similar between groups for EORTC QLQ-C30 GHS/QoL (pembrolizumab vs
cetuximab-chemotherapy: HR, 1.38; 95% CI, 0.95-2.00; pembrolizumab-chemotherapy vs cetuximab-
chemotherapy: HR, 1.37; 95% CI, 0.94-2.00), as was TTD in EORTC QLQ-H&N35 pain and swallowing scores.
Conclusions: Pembrolizumab monotherapy and pembrolizumab-chemotherapy extended OS while maintaining
HRQoL, further supporting first-line use for R/M HNSCC.

Introduction

Patients with head and neck squamous cell carcinoma (HNSCC) are
at high risk of poor health-related quality of life (HRQoL) [1]. The tumor
itself or treatments such as surgical resection or chemoradiotherapy can
cause facial disfigurement, damage to anatomic structures, and deteri-
oration in physical functioning, which can compound common cancer
symptoms of pain and fatigue, and result in diminished HRQoL [1-3].

For the past decade, the standard first-line treatment for unresectable
HNSCC has been cetuximab plus platinum and 5-fluorouracil (5-FU) [4].
This treatment combination results in median overall survival (OS) of
approximately 10 months but is associated with substantial toxicity [4].
Recently, immune checkpoint inhibitors have demonstrated robust
antitumor activity and manageable safety in HNSCC [5-9]. The PD-1
inhibitors nivolumab and pembrolizumab prolong OS while maintain-
ing HRQoL in patients with recurrent or metastatic (R/M) HNSCC that
progressed during or after platinum-based chemotherapy |[3,5,8].
Pembrolizumab monotherapy and pembrolizumab with chemotherapy
have also demonstrated antitumor activity as first-line treatments. In the
phase 3 KEYNOTE-048 study, pembrolizumab monotherapy improved
OS compared with cetuximab-chemotherapy in participants with R/M
HNSCC and PD-L1 combined positive score (CPS) of > 20 and CPS of >
1, and pembrolizumab-chemotherapy improved OS compared with
cetuximab-chemotherapy in the total population and in the CPS > 20
and CPS > 1 populations [10]. Pembrolizumab monotherapy also
demonstrated favorable safety compared with cetuximab-
chemotherapy, and pembrolizumab-chemotherapy showed compara-
ble safety with cetuximab-chemotherapy [10]. The clinical benefit of
pembrolizumab shown in the KEYNOTE-048 study has resulted in global
regulatory approvals, including from the US Food and Drug Adminis-
tration [11] and the European Medicines Agency [12].

Response to therapy, symptom burden, and treatment toxicity can
impact the HRQoL of patients with HNSCC. Therefore, it is important to
study the effect of pembrolizumab and pembrolizumab-chemotherapy
on HRQoL relative to cetuximab-chemotherapy. Prespecified HRQoL
analyses from KEYNOTE-048 are presented.

Methods
Study design

The design of the KEYNOTE-048 (NCT02358031) randomized, open-
label, phase 3 study has been reported [10]. Eligible participants had
pathologically confirmed squamous cell carcinoma of the oropharynx,
oral cavity, hypopharynx, or larynx that was recurrent or metastatic and
not curable by local therapy. Participants were randomly assigned in a
1:1:1 ratio to receive pembrolizumab alone (pembrolizumab 200 mg
every 3 weeks [Q3W]), pembrolizumab-chemotherapy (pembrolizumab
200 mg Q3W plus cisplatin 100 mg/m? Q3W or carboplatin area under
the curve 5 mg/m? [AUC 5] Q3W, and 5-FU 1000 mg/m?/day

continuous from day 1 to day 4 Q3W), or cetuximab-chemotherapy
(cetuximab 400 mg/m? loading dose followed by 250 mg/m? weekly
plus cisplatin 100 mg/m? Q3W or carboplatin AUC 5 Q3W, and 5-FU
1000 mg/m?/day continuous from day 1 to day 4 Q3W). Until disease
progression, unacceptable toxicity, or participant or investigator deci-
sion to withdraw, participants received pembrolizumab intravenously
for < 35 cycles or cetuximab intravenously. Neither participants nor
investigators were masked to treatment assignment. Randomization
occurred centrally using an interactive voice response system/inte-
grated web response system and was stratified according to the per-
centage of PD-Ll-expressing tumor cells, known as the tumor
proportion score (the percentage of tumor cells with membranous PD-L1
expression; >50% vs < 50%), pl6 status for oropharyngeal cancers
(positive vs negative; participants with nonoropharyngeal tumors were
considered pl6 negative), and Eastern Cooperative Oncology Group
performance status (ECOG PS; 0 vs 1).

The study protocol and all amendments were approved by the
appropriate ethics committee and Institutional Review Board at each
center. The study was conducted in accordance with the protocol, its
amendments, the Declaration of Helsinki, and the standards of Good
Clinical Practice. All participants provided written informed consent.

Outcomes

The primary efficacy endpoints in KEYNOTE-048 (OS and
progression-free survival) and secondary safety and tolerability data
(adverse events) have been reported [10]. The HRQoL outcomes re-
ported here were the prespecified secondary and exploratory endpoints.
All HRQoL endpoints were evaluated for pembrolizumab compared with
cetuximab-chemotherapy and for pembrolizumab-chemotherapy
compared with cetuximab-chemotherapy in the total population. Pre-
specified subgroup analysis in participants with PD-L1 CPS of > 1 and
PD-L1 CPS of > 20 was also performed.

HRQoL data were collected at baseline; at weeks 3, 6, and 9; every 6
weeks thereafter up to 1 year (51 weeks) or end of treatment (whichever
came first); and at the 30-day safety follow-up visit (online Supple-
mental Table S1). At each scheduled visit, three HRQoL instruments
were administered on an electronic tablet before other study procedures:
EuroQol 5-dimension 3-level questionnaire (EQ-5D-3L) [13], European
Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 (EORTC QLQ-C30) [14], and EORTC 35-question
head and neck cancer-specific module (EORTC QLQ-H&N35) [15]. The
EORTC QLQ-C30 is a widely used cancer-specific HRQoL instrument,
covering global health status and quality of life, important functional
domains, and generalized symptoms associated with cancer such as fa-
tigue, general pain, and nausea [14]. The EORTC QLQ-H&N35 is a head
and neck cancer-specific module designed to be used in conjunction
with the EORTC QLQ-C30 that considers disease- and treatment-related
symptoms of particular importance to patients with head and neck
cancer, such as site-specific pain and the ability to swallow [15]. Both
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Fig. 1. Consort diagram.

the EORTC QLQ-C30 and the EORTC QLQ-H&N35 have been psycho-
metrically and clinically validated for use in patients with HNSCC
[14,15]. The EQ-5D-3L is a standardized instrument used as a measure
of general health status [13]. Additional details on the HRQoL in-
struments and scoring are provided in the online supplemental material.

Responses for each of the global health status (GHS)/QoL, func-
tioning, and symptom scales of the EORTC QLQ-C30 and the QLQ-
H&N35 were aggregated and linearly transformed to a scale of 0 to 100
according to the procedures defined in the EORTC scoring manual [16].
To simplify presentation within this report, symptom scales for which
higher scores represented higher symptom burden were reverse scored,
such that a higher score for each of the GHS/QoL, functioning, and
symptom scales represents better HRQoL. EQ-5D-3L responses were
weighted and aggregated into utility scores based on the European al-
gorithm, with scores ranging from 0 (equivalent to death) to 1 (equiv-
alent to full health) [17]. Responses to the EuroQol visual analog scale
(EQ VAS) were scored from O (worst imaginable) to 100 (best
imaginable).

Secondary endpoints included mean change from baseline in the
GHS/QoL score of the EORTC QLQ-C30, time to deterioration (TTD) in
the GHS/QoL score of the EORTC QLQ-C30, and pain and swallowing
scores of the EORTC QLQ-H&N35. Exploratory HRQoL endpoints
included mean change from baseline in the functioning and symptom
scores of the EORTC QLQ-C30 and QLQ-H&N35 and health status from
the EQ-5D-3L questionnaire. Mean change from baseline in the EORTC
QLQ-C30, QLQ-H&N35, and EQ-5D-3L scores were evaluated primarily
at week 15; this time point was selected because completion rates were
expected to be low after 15 weeks in the cetuximab-chemotherapy group
given the anticipated disease progression.

Deterioration of > 10 points was considered a clinically meaningful
change in GHS/QoL, functioning, and symptom scores [18]. TTD was
defined as the time to first onset of deterioration of > 10 points from

EORTC QLQ-C30 questionnaire at
week 15

EORTC QLQ-C30 questionnaire at
week 15

ITT: intention to treat.

baseline for each of the GHS/QoL, pain, and swallowing endpoints and
was confirmed by a second adjacent deterioration of > 10 points from
baseline. Consistent with current recommendations [3,19], deaths were
not included as events, and participants who did not have documented
HRQoL deterioration or who discontinued from the study were censored
at the time of last HRQoL assessment. For the EQ-5D-3L, deterioration
was defined as a > 0.08 decline from baseline in EQ-5D-3L utility index
and a > 7-point decline from baseline on the EQ VAS based on clinically
meaningful differences reported for these measures [20].

Statistical analysis

No formal power calculations were performed for the HRQoL out-
comes. The HRQoL analysis population included all participants who
received > 1 dose of study drug and who completed > 1 HRQoL
assessment. Adherence and completion rates were summarized by
treatment group and visit. Adherence was defined as proportion of
participants who completed an HRQoL assessment among those ex-
pected to complete the instruments at each visit (excluding participants
who discontinued study treatment). Completion was defined as the
proportion of participants who completed an HRQoL assessment among
the total HRQoL analysis population. Change in least squares mean
(LSM) score from baseline to week 15 was assessed using a constrained
longitudinal data analysis model, with HRQoL score as the response
variable and treatment by study visit interaction and randomization
stratification factors as covariates [21,22]. Additional details are pro-
vided in the online supplemental material.

Descriptive analyses of mean score and mean score changes from
baseline (and 95% CI) in the GHS/QoL score of the EORTC QLQ-C30
were summarized for participants who were on study and completed
questionnaires at each time point through week 51. Additional post hoc
analyses of LSM change from baseline in GHS/QoL scores in participants



Table 1

Baseline characteristics in the overall HRQoL population.”

Characteristic

Pembrolizumab vs cetuximab-chemotherapy

Pembrolizumab n = 294

Cetuximab-chemotherapy n = 280

Pembrolizumab-chemotherapy vs cetuximab-chemotherapy

Pembrolizumab-chemotherapy n = 270

Cetuximab-chemotherapy n = 260"

Age, median (IQR), years 62 (56-68)
Male sex, n (%) 244 (83)
Region of enrollment, n (%)

Europe 83 (28)
North America 73 (25)
Rest of world 138 (47)
ECOG PS, n (%)

0 116 (39)
1 178 (61)
Smoking status, n (%)

Current or former 234 (80)
Never 60 (20)
Unknown 0
Oropharyngeal p16 positive, n (%) 63 (21)
Tumor cells with PD-L1 expression, n (%)

>50% 64 (22)
<50% 230 (78)
PD-L1 CPS, n (%)

>1 252 (86)
>20 129 (44)
Disease status, n (%)

Metastatic 210 (71)
Recurrent only* 81 (28)
Newly diagnosed, nonmetastatic 3(1)
Primary tumor location, n (%)

Hypopharynx 37 (13)
Larynx 72 (24)
Oral cavity 79 (27)
Oropharynx 112 (38)
Investigator’s choice of platinum for study treatment,’ n (%)
Carboplatin 176 (60)
Cisplatin 118 (40)

61 (55-68)
243 (87)

101 (36)
55 (20)
124 (44)

110 (39)
170 (61)

219 (78)
60 (21)
1(0)

61 (22)

63 (23)
217 (78)

238 (85)
112 (40)

188 (67)
89 (32)
3(D)

39 (14)
57 (20)
85 (30)
104 (37)

160 (57)
120 (43)

61 (55-68)
215 (80)

87 (32)
58 (21)
125 (46)

109 (40)
161 (60)

218 (81)
52 (19)
0

58 (21)

62 (23)
208 (77)

231 (86)
120 (45)

192 (71)
74 (27)
41

44 (16)
41 (15)
79 (29)
110 (41)

151 (56)
119 (44)

61 (55-68)
226 (87)

90 (35)
53 (20)
117 (45)

102 (39)
158 (61)

201 (77)
58 (22)
1(0)

56 (22)

59 (23)
201 (77)

220 (85)
101 (39)

173 (67)
84 (32)
3(D)

36 (14)
52 (20)
79 (30)
98 (38)

147 (57)
113 (43)

CPS: combined positive score; ECOG PS: Eastern Cooperative Oncology Group performance status; EORTC QLQ-C30 GHS/QoL: European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire

Core 30 global health score/quality of life; HRQoL: health-related quality of life; IQR: interquartile range; PD-L1: programmed death ligand 1.
@ The overall HRQoL analysis population included all patients who received > 1 dose of study treatment and completed > 1 HRQoL assessment.
Y Includes only participants randomly allocated to the cetuximab-chemotherapy group while the pembrolizumab-chemotherapy group was open for enrollment.
¢ Recurrent includes only participants with locally recurrent disease and disease that spread to cervical lymph nodes.
4 Investigators were required to choose which platinum would be administered before participants were randomly assigned to study treatment.
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Table 2
Difference in LSM change from baseline in the EORTC QLQ-C30 GHS/QoL score
by treatment for participants who remained on study at week 15.

Treatment Baseline,” Week Change from  Difference in
mean (SD) 15,% baseline to LSM (95% CI)
mean week 15,"
(SD) LSM (95%
cn°¢
Pembrolizumab vs cetuximab-chemotherapy
Pembrolizumab n = 280 n=191 n = 294 0.24 (—3.34
61.31 64.66 0.85 (—1.90 to 3.82)
(21.60) (20.55) to 3.59)
Cetuximab- n = 262 n =182 n =279
chemotherapy 59.70 62.59 0.60 (—2.19
(21.48) (18.80) to 3.40)
Pembrolizumab-chemotherapy vs cetuximab-chemotherapy
Pembrolizumab- n = 255 n=173 n =268 0.40 (—3.46
chemotherapy* 62.19 64.60 1.17 (-1.79 to 4.26)
(21.18) (21.10) to 4.12)
Cetuximab- n =244 n =167 n =259
chemotherapy 59.97 63.27 0.77 (—2.22
(21.86) (18.73) to 3.76)

ECOG PS: Eastern Cooperative Oncology Group performance status; EORTC
QLQ-C30: European Organisation for Research and Treatment of Cancer Quality
of Life Questionnaire Core 30; HPV: human papillomavirus; HRQoL: health-
related quality of life; LSM: least squares mean; PD-L1: programmed death
ligand 1.

? n is the number of participants in each treatment group who completed the
EORTC QLQ-C30 questionnaire at that time point.

b 1 is the number of participants in the total HRQoL analysis population.

¢ Based on a constrained longitudinal data analysis model with HRQoL scores
as the response variable and with treatment by study visit interaction, stratifi-
cation factors (ECOG PS [0 vs 1], HPV status [positive vs negative], and PD-L1
status [strongly positive vs not strongly positive]) as covariates.

4 Includes only participants randomly allocated to the cetuximab-
chemotherapy group while the pembrolizumab-chemotherapy group was open
for enrollment.

with progressive disease and those without progressive disease at week
15 were evaluated and compared between groups to assess the associ-
ation between response to therapy and GHS/QoL. The Kaplan-Meier
method was used to estimate the TTD survival curve for each of the
GHS/QoL, pain, and swallowing endpoints in each treatment group. A
Cox proportional hazards model with the Efron method of handling ties
was used to assess the magnitude of treatment differences stratified
using the randomization stratification factors. Median TTD hazard ratio
and 95% CI were reported.

All stratified analyses for HRQoL endpoints followed the same
principle as that used for the efficacy endpoints. Randomization strati-
fication factors were used for the current analyses in all participants and
all participants with PD-L1 CPS of > 1. For analyses in the PD-L1 CPS >
20 subgroup, p16 status and ECOG PS were used as stratification factors.

Results

A total of 882 participants were enrolled from 200 sites in 37
countries in KEYNOTE-048 between April 20, 2015, and January 17,
2017 [10]. The HRQoL analysis population included 844 participants
who received treatment and completed > 1 HRQoL assessment by the
final analysis (February 25, 2019) (Fig. 1). The HRQoL analysis popu-
lation for the evaluation of pembrolizumab versus cetuximab-
chemotherapy included 294 participants in the pembrolizumab group
and 280 participants in the cetuximab-chemotherapy group. As
described [10], participants randomly assigned to receive cetuximab-
chemotherapy during the enrollment hold for pembrolizumab-
chemotherapy were excluded from comparisons of pembrolizumab-
chemotherapy versus cetuximab-chemotherapy. As a result, the
HRQoL analysis population for the evaluation of pembrolizumab-
chemotherapy versus cetuximab-chemotherapy included all 270
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participants in the pembrolizumab-chemotherapy group and 260 of 280
participants in the cetuximab-chemotherapy group. Median (inter-
quartile range) follow-up for participants in the total population [10],
defined as the time from randomization to death or data cutoff,
whichever occurred first, was 11.5 months (5.1-25.7) in the pem-
brolizumab group, 13.0 months (6.4-26.6) in the pembrolizumab-
chemotherapy group, and 10.7 months (6.6-19.7) in the cetuximab-
chemotherapy group.

Among participants in the HRQoL analysis population, adherence
rates for the EORTC QLQ-C30 questionnaire were > 94% at baseline and
> 79% in all treatment groups at week 15 (Supplemental Tables S2 and
S3). Completion rates decreased over time based on treatment discon-
tinuation as a result of disease progression, intolerable toxicity, physi-
cian/participant decision to withdraw, or death; however, rates
remained at > 64% in all treatment groups at week 15 (Fig. 1; Supple-
mental Tables S2 and S3). Between weeks 33 and 51, relative comple-
tion rates for EORTC QLQ-C30 decreased more sharply (from 27% to
8%) for cetuximab-chemotherapy than for pembrolizumab-
chemotherapy (39% to 20%); this decrease reflects the reduced num-
ber of patients able to complete the questionnaire in the cetuximab-
chemotherapy group, which was primarily because of disease progres-
sion, adverse events, or death. Adherence and completion rates for the
EORTC QLQ-H&N35 and EQ-5D-3L questionnaires were similar to those
observed for EORTC QLQ-C30 (Supplemental Tables S2 and S3).

Baseline demographics and disease characteristics of the total trial
population were as expected and similar between groups [10]; baseline
demographics and disease characteristics of the HRQoL population fol-
lowed the same trend (Table 1). Among the subgroup of participants
who remained on study at week 15, baseline characteristics were also
generally well balanced between treatment groups and similar to the
overall HRQoL population, suggesting no systematic differences in the
characteristics of participants able to complete the HRQoL assessments
at week 15 (Supplemental Table S4; Table 1). Baseline EORTC QLQ-C30
GHS QoL scores in the overall HRQoL population were well balanced
across treatment comparisons (Table 2). At baseline, mean EORTC QLQ-
C30 GHS/QoL scores (standard deviation [SD]) with pembrolizumab
were 61.31 (21.60) versus 59.70 (21.48) with cetuximab-chemotherapy
and with pembrolizumab-chemotherapy were 62.19 (21.18) versus
59.97 (21.86) with cetuximab-chemotherapy. Among the subgroup of
participants who remained on study at week 15, mean EORTC QLQ-C30
GHS/QoL scores at baseline were also well balanced between treatment
groups and similar to those of the overall HRQoL population, further
suggesting no systematic differences in the characteristics of partici-
pants able to complete the HRQoL assessments at week 15 (Supple-
mental Table S4).

For participants who remained on study at week 15, EORTC QLQ-
C30 GHS/QoL scores remained stable relative to baseline in each
treatment group (Table 2). No clinically meaningful between-group
differences in LSM scores were observed when comparing pem-
brolizumab with cetuximab-chemotherapy (LSM difference, 0.24 points;
95% CI, -3.34 to 3.82) and pembrolizumab-chemotherapy versus
cetuximab-chemotherapy (LSM difference, 0.40 points; 95% CI, -3.46 to
4.26). Descriptive analyses of mean change from baseline revealed that
EORTC QLQ-C30 GHS/Qol scores were stable relative to baseline at
each time point through week 51 across all treatment groups for those
who were on study and able to complete questionnaires at later time
points (Fig. 2). Similar trends in EORTC QLQ-C30 GHS/QoL score at
week 15 and over time through week 51 were observed in the CPS > 1
and CPS > 20 populations (Supplemental Table S5; Fig. S1).

Descriptive analyses of mean change from baseline according to
disease progression status identified stable EORTC QLQ-C30 GHS/QoL
scores for participants with and without progressive disease at week 15
across all treatment groups, with no meaningful differences observed
across treatment comparisons (Table 3). The difference in LSM for
participants without progressive disease was 2.89 points (95% CI, —1.42
to 7.21) for pembrolizumab versus cetuximab-chemotherapy and 1.05
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Fig. 2. Change from baseline in EORTC QLQ-C30 GHS/QoL score over time for participants on study at each time point. (A) pembrolizumab versus cetuximab-
chemotherapy and (B) pembrolizumab-chemotherapy versus cetuximab-chemotherapy.® EORTC QLQ-C30: European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire Core 30; GHS/QoL: global health status/quality of life. *Includes only participants randomly allocated to the cetuximab-
chemotherapy group while the pembrolizumab-chemotherapy group was open for enrollment. The mean score change from baseline over time was calculated
among participants with available GHS/QoL scores at baseline and at each time point.

points (95% CI, —3.18 to 5.29) for pembrolizumab-chemotherapy versus
cetuximab-chemotherapy. The difference in LSM for participants with
progressive disease was 0.24 points (95% CI, —5.45 to 5.93) for pem-
brolizumab versus cetuximab-chemotherapy and —1.84 points (95% CI,
—8.84 to 5.16) for pembrolizumab-chemotherapy versus cetuximab-
chemotherapy.

Median TTD in the EORTC QLQ-C30 GHS/QoL score and EORTC
QLQ-H&N35 pain and swallowing scores were not reached over 51
weeks of follow-up, and few deterioration events occurred across all
treatment groups in participants who remained on study, further

underscoring the stable HRQoL results observed (Fig. 3A and Fig. 4A).
The TTD in EORTC QLQ-C30 GHS/QoL score was similar for participants
receiving pembrolizumab and those receiving cetuximab-chemotherapy
(HR, 1.38; 95% CI, 0.95-2.00) (Fig. 3A) as it was for participants
receiving  pembrolizumab-chemotherapy and those receiving
cetuximab-chemotherapy (HR, 1.37; 95% CI, 0.94-2.00) (Fig. 4A).
Similar results of TTD in EORTC QLQ-H&N35 pain and swallowing
scores were observed for both treatment comparisons (Fig. 3B and 3C,
Fig. 4B and 4C). Similar TTD results were observed in the CPS > 1 and
CPS > 20 populations (Supplemental Tables S6 and S7).
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Table 3

Difference in LSM change from baseline in EORTC QLQ-C30 GHS/QoL by
treatment and progressive disease status for participants who remained on study
at week 15.

Treatment Without With Difference by
progressive progressive progressive
disease disease“ disease status
LSM (95% CI)™”  LSM (95% CI)  LSM (95% CD)™"

b

Pembrolizumab 4.76 —2.64 7.41
(1.26 to 8.26) (—6.00 to 0.71) (3.19 to 11.63)

Cetuximab- 1.87 —2.89 4.76

chemotherapy (—1.11 to 4.85) (=7.74 t0 1.97) (—0.41 to 9.92)

Difference in LSM 2.89 0.24

between groups (—1.42t0 7.21) (—5.45 to 5.93)

(95% CI)
Pembrolizumab- 291 —3.84 6.75

chemotherapy* (—0.31 to 6.13) (—-8.79 t0 1.12) (1.43 t0 12.07)
Cetuximab- 1.86 —2.00 3.85

chemotherapy" (—1.37 to 5.09) (—7.23 to 3.24) (—1.70 to 9.41)
Difference in LSM 1.05 —1.84

between groups (—3.18 to 5.29) (—8.84 to 5.16)

(95% CI)

ECOG PS: Eastern Cooperative Oncology Group performance status; EORTC
QLQ-C30: European Organisation for Research and Treatment of Cancer Quality
of Life Questionnaire Core 30; GHS/QoL: global health status/quality of life;
HPV: human papillomavirus; HRQoL: health-related quality of life; LSM: least
squares mean; PD-L1: programmed death ligand 1; SOC: standard of care.

# Based on a constrained longitudinal data analysis model with HRQoL score
as the response variable and with 3-way interaction term for treatment by study
visit by progressive disease status, stratification factors (ECOG PS [0 vs 1], HPV
infection status [positive vs negative], and PD-L1 expression status [strongly
positive vs not strongly positive]), as covariates.

b positive GHS/QoL score indicates improvement, whereas negative score
indicates decline. A mean difference of 5-10 points was defined as a small but
clinically meaningful change in GHS/QoL score.

¢ Patients who experienced progressive disease and whose last HRQoL as-
sessments occurred before week 15 were not captured in the analysis. In the
pembrolizumab group, 13% of patients (38/294) with progressive disease and
3% (8/294) with clinical progression were excluded from the week 15 HRQoL
assessment. In the pembrolizumab-chemotherapy group, 4% of patients (12/
270) with progressive disease and < 1% of patients (1/270) with clinical pro-
gression were excluded from the week 15 HRQoL assessment. In the cetuximab-
chemotherapy group, 2% of patients (6/280) compared with the pembrolizumab
group and 2% of patients (5/260) compared with pembrolizumab-
chemotherapy group with progressive disease and < 1% of patients (4/280
and 4/260) with clinical progression were excluded from the week 15 HRQoL
assessment.

4 Includes only participants randomly allocated to the cetuximab-
chemotherapy group while the pembrolizumab-chemotherapy group was open
for enrollment.

Participants in all treatment groups who remained on study at week
15 generally exhibited stable EORTC QLQ-C30 GHS/QoL and stable
functioning and symptom scores; no clinically meaningful differences
between treatment groups were observed (Supplemental Figs. S2 and
S3). A trend toward improvement of weight loss scores (participants not
losing as much weight) (Supplemental Fig. S2C) was observed at week
15 in participants receiving pembrolizumab and cetuximab-
chemotherapy. A trend toward improvement in the range of < 10
points in the pain (less pain) (Supplemental Fig. S3B), insomnia (less
insomnia) (Supplemental Fig. S3B), pain medication use (less use)
(Supplemental Fig. S3C), and weight loss (participants not losing as
much weight) (Supplemental Fig. S3C) scores was observed at week 15
in participants receiving pembrolizumab-chemotherapy and cetuximab-
chemotherapy. Moderate declines in the range of < 10 points were
observed in the physical functioning (Supplemental Figs. S2A and S3A),
fatigue (Supplemental Figs. S2B and S3B), and weight gain (Supple-
mental Figs. S2C and S3C) scores in all treatment groups; moderate
declines in the nausea/vomiting (Supplemental Fig. S2B) and dyspnea
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(Supplemental Fig. S2B) scores were observed in the cetuximab-
chemotherapy group. Similar results were observed in the CPS > 1
and CPS > 20 populations (Supplemental Figs. S4-S7). Participants in all
treatment groups who remained on study at week 15 exhibited stable
EQ-5D-3L VAS and utility scores; similar results were observed in the
CPS > 1 and CPS > 20 populations (Supplemental Tables S8 and S9).

Discussion

Treatment regimens that prolong survival while maintaining HRQoL
are needed for R/M HNSCC. The KEYNOTE-048 study results showed
statistically significant and clinically meaningful improvements in OS in
the CPS > 1 and CPS > 20 populations treated with pembrolizumab
monotherapy and in the overall, CPS > 1, and CPS > 20 populations
treated with pembrolizumab-chemotherapy in comparison with pop-
ulations treated with cetuximab-chemotherapy [10]. The safety profile
was favorable for pembrolizumab monotherapy compared with
cetuximab-chemotherapy and similar in the pembrolizumab-
chemotherapy and cetuximab-chemotherapy groups. In KEYNOTE-
048, participants who received first-line pembrolizumab monotherapy
or pembrolizumab-chemotherapy and remained on study at week 15
maintained stable HRQoL. Pembrolizumab or pembrolizumab-
chemotherapy versus cetuximab-chemotherapy led to no clinically
meaningful difference in EORTC QLQ-C30 GHS/QoL, functioning, and
symptom scores. These HRQoL results are particularly significant when
considered with the improved toxicity profile of first-line pem-
brolizumab compared with cetuximab-chemotherapy in KEYNOTE-048.
The favorable tolerability profile of pembrolizumab and the added
survival benefit with maintained HRQoL are particularly advantageous
in this patient population predisposed to significant disease-associated
morbidity.

Furthermore, the descriptive trend in stable EORTC QLQ-C30 GHS/
QoL scores extended for as long as 51 weeks. Median TTD in EORTC
QLQ-C30 GHS/QoL score and EORTC QLQ-H&N35 pain and swallowing
scores were not reached over 51 weeks of follow-up and were similar
across treatment comparisons, further illustrating the stability of
HRQoL. Although no clinically meaningful differences in HRQoL scores
or TTD were observed in any treatment group, the relative completion
rate for the HRQoL questionnaires toward the end of the study decreased
substantially in the cetuximab-chemotherapy arm because of the greater
proportion of patients discontinuing treatment. Therefore, analysis at
later time points includes only patients well enough to continue treat-
ment, which may have contributed to the maintenance of HRQoL
observed in the cetuximab-chemotherapy arm. Subgroup analysis
revealed that HRQoL was maintained in pembrolizumab-treated par-
ticipants with and without disease progression, and consistent results
were observed in the PD-L1 CPS > 1 and CPS > 20 populations.

PD-1 inhibitors provide antitumor activity and manageable safety
while maintaining or improving HRQoL in various cancers [23,24]. In
R/M HNSCC, HRQoL benefits with pembrolizumab and nivolumab have
been observed in patients whose disease progressed during or after
platinum-based chemotherapy [3,5,8,25]. In KEYNOTE-040, patients
treated with pembrolizumab who remained on study at week 15 had
stable EORTC QLQ-C30 GHS/QoL, whereas patients treated with
chemotherapy experienced a small but clinically meaningful decline
[25]. In the CheckMate-141 study, patients treated with nivolumab
exhibited stable HRQoL scores from baseline to weeks 9 and 15, whereas
chemotherapy led to clinically meaningful deterioration in HRQoL [3].
The current analysis of KEYNOTE-048 shows that pembrolizumab
monotherapy and pembrolizumab-chemotherapy maintain HRQoL in
the first-line setting. In this analysis, stable EORTC QLQ-C30 GHS/QoL
scores extended for as long as 51 weeks in pembrolizumab-treated
participants and HRQoL was maintained in pembrolizumab-treated
participants regardless of disease progression or PD-L1 status. The
findings in this analysis are consistent with those of the KEYNOTE-040
and CheckMate-141 studies, which also showed that PD-L1 status had
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vs. Cetuximab-

Chemotherapy
Median TTD,
Deterioration months Hazard Ratio
Treatment n  events, n (%) (95% CI) (95% CI)°
Pembrolizumab 295 42 (14.2) NR 0.80 (0.53-1.21)
Cetuximab-Chemotherapy 280 50 (17.9) NR
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Fig. 3. Kaplan-Meier estimates of time to deterioration by treatment (pembrolizumab vs cetuximab-chemotherapy) in (A) the EORTC QLQ-C30 GHS/QoL score and
the EORTC QLQ-H&N35 (B) pain and (C) swallowing scores. EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30; EORTC QLQ-H&N35: European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire 35-question head and neck
cancer-specific module; GHS/QoL: global health status/quality of life; HPV: human papillomavirus; NR: not reached; PD-L1: programmed death ligand 1. *From
product-limit (Kaplan-Meier) method for censored data. ®Based on Cox regression model with the Efron method of handling ties with treatment as a covariate
stratified by ECOG PS (0 vs 1), HPV status (positive vs negative), and PD-L1 status (strongly positive vs not strongly positive).
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Fig. 3. (continued).

no impact on HRQoL [25].

Limitations of this analysis include the open-label design of the
study, which may have impacted participant response to HRQoL ques-
tions. However, baseline completion rates and mean EORTC QLQ-C30
GHS/QoL scores were similar among treatment groups, suggesting pa-
tients’ awareness of treatment allocation did not influence HRQoL
reporting at trial initiation. Furthermore, EORTC QLQ-C30 GHS/QoL
scores for participants treated with pembrolizumab were stable (rather
than improved) from baseline to week 15 and were similar among
treatment groups, suggesting there was little evidence of influence at
later time points. Second, the primary analysis was conducted at week
15 to ensure sufficient completion rates. However, general trends in
HRQoL scores at week 15 remained consistent through week 51. HRQoL
data were also collected only while participants were still receiving
study treatment and up to 30 days thereafter. Thus, the current analysis
could not adequately capture and evaluate HRQoL outcomes from pa-
tients with progressive disease who discontinued study treatment, which
is a common limitation of HRQoL analyses. Last, the EORTC QLQ-
H&N35 questionnaire was validated in patients with newly diagnosed
disease [26]. However, the current analysis included patients with
locally recurrent or metastatic HNSCC who may have received prior
treatment for localized disease and that treatment may have impacted
their experience of local effects such as pain or swallowing. The EORTC
QLQ-H&N35 has since been updated to the EORTC QLQ-H&N43 to
incorporate additional issues of importance, including the impact of
multimodal and targeted treatment. However, the EORTC QLQ-H&N43
was not available at the time the KEYNOTE-048 study was designed
[27].

The HRQoL results from KEYNOTE-048 add to the body of evidence
demonstrating clinically meaningful benefit of pembrolizumab in pa-
tients with R/M HNSCC. Treatment with pembrolizumab, as mono-
therapy or in combination with chemotherapy, prolongs OS in
comparison with cetuximab-chemotherapy while maintaining HRQoL,

further supporting its use for first-line treatment of patients with R/M
HNSCC.
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Fig. 4. Kaplan-Meier estimates of time to deterioration by treatment (pembrolizumab-chemotherapy vs cetuximab-chemotherapy®) in (A) the EORTC QLQ-C30 GHS/
QoL score and EORTC QLQ-H&N35 (B) pain and (C) swallowing score. EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer Quality of
Life Questionnaire Core 30; EORTC QLQ-H&N35: European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire 35-question head and
neck cancer-specific module; GHS/QoL: global health status/quality of life; HPV: human papillomavirus; NR: not reached; PD-L1: programmed death ligand 1.
Ancludes only participants randomly allocated to the cetuximab-chemotherapy group while the pembrolizumab-chemotherapy group was open for enrollment.
bErom product-limit (Kaplan-Meier) method for censored data. “Based on Cox regression model with the Efron method of handling ties with treatment as a covariate
stratified by ECOG PS (0 vs 1), HPV status (positive vs negative), and PD-L1 status (strongly positive vs not strongly positive).
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