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ABSTRACT

Introduction: In the phase 3 KEYNOTE-604 study
(NCT03066778), pembrolizumab plus etoposide and plat-
inum chemotherapy (EP) significantly (p ¼ 0.0023)
improved progression-free survival versus placebo plus EP
in previously untreated extensive-stage SCLC (ES-SCLC). We
present health-related quality of life (HRQoL) results from
KEYNOTE-604.

Methods: Patients with stage IV SCLC were randomized 1:1
to pembrolizumab 200 mg or placebo every 3 weeks for 35
cycles plus four cycles of EP. Secondary end points included
mean change from baseline to week 18 in the European
Organisation for Research and Treatment of Cancer Quality-
of-Life Questionnaire—Core 30 (QLQ-C30) global health
status/quality of life (GHS/QoL) scale and time to deterio-
ration in the composite outcome of cough, chest pain, or
dyspnea from QLQ-C30 and QLQ—Lung Cancer Module 13.
Two-sided, nominal p values are reported.

Results: A total of 439 patients completed at least one QLQ-
C30 and QLQ—Lung Cancer Module 13 assessment
(pembrolizumabþEP, n¼221; placeboþEP, n¼218). GHS/
QoL scores improved from baseline toweek 18: least squares
mean (95% confidence interval [CI]) changes were 8.7 (5.3–
12.1) for pembrolizumab plus EP and 4.2 (0.9–7.5) for pla-
cebo plus EP. Between-group differences in least squares
mean scores were improved for pembrolizumab plus EP (4.4
[95% CI: 0.2–8.7], p ¼ 0.040]). Median time to deterioration
for the composite end pointwas not reached and 8.7 (95%CI:
5.9–not reached) months, respectively (hazard ratio ¼ 0.80
[95% CI: 0.56–1.14], p ¼ 0.208).

Conclusions: First-line pembrolizumab plus EP therapy
maintained HRQoL in patients with ES-SCLC and may be
associated with greater improvement than placebo plus EP.
Together with the efficacy and safety findings in KEYNOTE-604,
HRQoL data support the benefit of pembrolizumab in ES-SCLC.

Copyright � 2023 The Authors and Merck Sharp & Dohme
LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA.
Published by Elsevier Inc. on behalf of the International
Association for the Study of Lung Cancer. This is an open
access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
SCLC is initially sensitive to chemotherapy and

radiotherapy, but the disease often recurs.1 Extensive-
stage SCLC (ES-SCLC), in which distant metastases
have developed, is generally considered incurable, and
its treatment is primarily palliative, with few patients
achieving durable treatment responses.1,2 With disease
progression, symptoms usually increase in severity and
are associated with reduced health-related quality of life
(HRQoL), including impairments in activities of daily
living, reduced work activity, and negative impact on
physical and social functioning.3 Therefore, any treat-
ment for ES-SCLC should also be evaluated for effects on
patient HRQoL. To better understand changes in patient
health status and HRQoL, patient-reported outcome
(PRO) instruments are often used in clinical trials as a
complement to objective measures of cancer status.3,4

The phase 3, randomized, double-blind KEYNOTE-604
study (NCT03066778) evaluated pembrolizumab plus eto-
poside and platinum chemotherapy (EP) versus placebo
plus EP in patients with previously untreated ES-SCLC.5 In
KEYNOTE-604, progression-free survival (PFS) was signifi-
cantly improved with pembrolizumab plus EP (median
[95% confidence interval (CI)]: 4.5 [4.3–5.4] mo) versus
placebo plus EP (4.3 [4.2–4.4] mo; hazard ratio [HR] ¼ 0.75
[95% CI: 0.61–0.91], p¼ 0.0023).5 Estimated 12-month PFS
rates were 13.6% and 3.1%, respectively. The median (95%
CI) overall survival (OS) with pembrolizumab plus EP was
10.8 (9.2–12.9) months compared with 9.7 (8.6–10.7)
months with placebo plus EP (HR [95% CI]: 0.80 [0.64–
0.98], p ¼ 0.0164), which did not meet the threshold for
statistical significance for OS.5 Estimated 24-month OS rates
were 22.5% and 11.2%, respectively. The incidence and
severity of adverse events (AEs) were similar between pa-
tients in the pembrolizumab plus EP group and the placebo
plus EP group, with no unanticipated toxicities.

In addition to assessing efficacy and safety,
KEYNOTE-604 used PRO instruments to evaluate
changes in HRQoL from baseline. These analyses
included change from baseline in global health status
and quality of life (GHS/QoL) and time to deterioration
(TTD) with confirmation in lung cancer symptoms as
protocol-specified end points. Here, we report the results
of these HRQoL analyses.

Materials and Methods
Study Design and Participants

Themethods of the randomized, double-blind, phase 3
KEYNOTE-604 studywere previously described.5 In brief,
the study enrolled patients with stage IV SCLC per the
American Joint Committee on Cancer seventh edition
criteria6 andmeasurable disease per Response Evaluation
Criteria in Solid Tumors version 1.1 who had received no
prior systemic therapy and had Eastern Cooperative
Oncology Group performance status of 0 or 1, adequate
organ function, and a life expectancy at least 3 months.
Patients with brainmetastases were required to complete
the treatment (e.g., radiation therapy) at least 14 days
before the first dose of the study drug, have no evidence of
new or enlarging brain metastases, and remain neuro-
logically stable after discontinuing corticosteroid treat-
ment at least 7 days before the first dose of the study drug.

The study was conducted in accordance with the
Declaration of Helsinki, the International Council on
Harmonisation Good Clinical Practice guidelines, and
all applicable local and national regulations. The study
protocol and amendments were approved by the insti-
tutional review board or independent ethics committee
at each study site before enrolling the first patient. All
patients provided written informed consent to
participate.
Treatment
Patients were randomized 1:1 to receive pem-

brolizumab 200 mg intravenously (IV) or saline placebo
every 3 weeks for 35 cycles or until disease progression,
intolerable toxicity, or physician or patient decision.
Patients also received four cycles of etoposide 100 mg/m2

IV on days 1, 2, and 3 and investigator’s choice of IV
carboplatin (area under the plasma drug concentration-
time curve of 5) or cisplatin (75 mg/m2) on day 1 of
each 3-week cycle. Patients who achieved a complete or
partial response after cycle 4 could receive up to 25 Gy of
prophylactic cranial irradiation (PCI) in 10 fractions at the
investigator’s discretion. Randomization was stratified by
choice of platinum chemotherapy (carboplatin versus
cisplatin), Eastern Cooperative Oncology Group perfor-
mance status (0 versus 1), and baseline lactate dehydro-
genase concentration (�upper limit of normal versus
>upper limit of normal).
Health-Related Quality-of-Life Assessments
Health-related quality-of-life assessments used the

European Organisation for Research and Treatment of
Cancer (EORTC) Quality-of-Life Questionnaire—Core 30
(QLQ-C30)7 and the 13-item EORTC QLQ—Lung Cancer
Module (LC13).8 The QLQ-C30 includes a GHS/QoL scale,
five scales that assess functioning, and eight scales that
assess symptoms. The QLQ-LC13 is a 13-item supplement
to the QLQ-C30 that includes multi- and single-item
measures of disease symptoms and side effects of
chemotherapy and radiation. The QLQ-C30 and LC13
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instruments were administered electronically before
study-related procedures at cycles 1 to 9, then at every
other cycle to cycle 17, at treatment discontinuation, and
at the 30-day safety follow-up (i.e., baseline, every 3 wk
fromwk 3 towk 24, and every 6wk fromwk 30 to wk 48).

Health-Related Quality-of-Life End Points
The protocol-specified secondary end points included

mean change from baseline to week 18 in the EORTC
QLQ-C30 GHS/QoL scale (items 29 and 30) and TTD in
the composite outcome of QLQ-C30 and QLQ-LC13 cough
(QLQ-LC13 item 1), chest pain (QLQ-LC13 item 10), or
dyspnea (QLQ-C30 item 8). The prespecified primary
PRO analysis time point of week 18 was selected because
it was the time most patients were expected to complete
EP and PCI, if administered, and a time point when
completion and compliance rates were expected to be at
least 60% and 80%, respectively. Protocol-specified
exploratory HRQoL end points included the mean
change in score from baseline to week 18 in the QLQ-C30
physical functioning scale (items 1‒5), TTD for the QLQ-
C30 GHS/QoL and physical functioning scales, and
the proportion of patients reporting improvements or
stability in the QLQ-C30 GHS/QoL and physical func-
tioning scales.
Statistical Analyses
Health-related quality-of-life analyses included all

randomized patients who received at least one dose of
the study treatment and completed at least one PRO
assessment. The completion rate for the PRO in-
struments was defined as the percentage of patients
who completed at least one questionnaire item, divided
by the number of randomized patients at each time
point. Because the completion rate was anticipated to
decrease as patients discontinued treatment, the study
also assessed PRO compliance rates, defined as the
percentage of patients who completed at least one
item, divided by the number of patients who were ex-
pected to complete the PRO assessment. For analysis
purposes, relative visit days were mapped onto the
analysis visits.

The mean change in scores for each continuous end
point defined was analyzed using a constrained longi-
tudinal data analysis method, as described by Liang and
Zeger.9 This method assumed a common mean across
treatment groups at baseline and a different mean for
each treatment at each postbaseline time point. Time
was treated as a categorical variable. The analysis model
included PRO score as the response variable, with
covariates including treatment by study visit interaction.
Group-wise comparisons were reported as the least
squares (LS) mean change from baseline, with a 95% CI
and nominal two-sided p value at week 18. Missing data
were treated as missing at random.

Time to deterioration was defined as the time to first
10-point or greater worsening from baseline with
confirmation under a right-censoring rule. The primary
approach for TTD analysis was based on the assumption
of noninformative censoring. Patients who did not have
deterioration on the last date of evaluation were
censored. Nonparametric Kaplan-Meier analyses were
used to estimate the deterioration curve for each treat-
ment group and provide median (95% CI) TTD. Treat-
ment differences in TTD were assessed using the
stratified log-rank test. The magnitude of treatment dif-
ference (HR) was assessed using a stratified Cox pro-
portional hazard model that used the Efron method of
tie-handling and a single-treatment covariate.

Improvement or stability in PRO scores was defined
as an improvement or less than 10-point worsening in
score from baseline to any analytical time point during
the study, which was required to be confirmed at the
next consecutive visit. The stratified Miettinen and
Nurminen method was used for comparison of the
overall improvement and stability rate between the
treatment groups. The difference in overall improvement
and stability rate and its 95% CI from the stratified
Miettinen and Nurminen method, with strata weighting
by sample size, was provided.

The same stratification factors as used in the strati-
fied analyses of efficacy end points were applied to the
analysis of the mean change in scores by the constrained
longitudinal data analysis model, TTD analysis by strat-
ified log-rank test, and the overall improvement and
stability by the stratified Miettinen and Nurminen
method. All p values were nominal and two sided. No
multiplicity adjustment was performed.
Results
Patients

Between May 15, 2017, and July 30, 2018, 453 patients
were randomly assigned to pembrolizumab plus EP (n ¼
228) or placebo plus EP (n ¼ 225). The median time from
randomization to data cutoff (December 2, 2019) was 21.6
(range: 16.1–30.6) months. As reported previously, base-
line characteristics were similar between the groups.5

With the exception of four patients in the pem-
brolizumab plus EP group and three in the placebo plus
EP group, all enrolled patients received at least one dose
of the assigned study treatment. Of the patients who
received at least one dose of the study treatment, the
PRO analysis population comprised 439 patients
(pembrolizumab þ EP, n ¼ 221; placebo þ EP, n ¼ 218)
who completed at least one QLQ-C30 and at least one
QLQ-LC13 assessment. Compliance and completion rates



Table 1. Change From Baseline to Week 18 in the EORTC QLQ-C30 GHS/QoL Scale

Visit
Pembrolizumab Plus EP
(n ¼ 221)

Placebo Plus EP
(n ¼ 218)

Baseline, na 208 207
Mean (SD) score 60.54 (22.644) 58.37 (20.552)

Week 18, na 145 161
Mean (SD) score 69.94 (19.526) 65.37 (20.467)
Change from baseline, nb 221 218
LS mean score (95% CI) 8.66 (5.26–12.06) 4.23 (0.93–7.52)
Between-group difference in LS mean (95% CI) 4.43 (0.21–8.66) p ¼ 0.040

an represents the number of patients in each treatment group with nonmissing assessments at the specific time point.
bn represents the number of patients in the analysis population in each treatment group.
CI, confidence interval; EORTC, European Organisation for Research and Treatment of Cancer; EP, etoposide and platinum; GHS, global health status; LS, least
squares; QLQ-C30, Quality-of-Life Questionnaire—Core 30; QoL, quality of life.
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with the QLQ-C30 were each �94% in both treatment
groups at baseline (Supplementary Table 1). Compliance
rates remained at or above 91% in both treatment
groups at week 18. Completion rates decreased over
time to 65% in the pembrolizumab plus EP group and
74% in the placebo plus EP group at week 18. Similar
compliance and completion rates were observed for the
QLQ-LC13.

Key Patient-Reported Outcome End Points
Protocol-Specified Secondary End Points. Baseline
mean (SD) QLQ-C30 GHS/QoL scores were 60.5 (22.6)
points in the pembrolizumab plus EP group and 58.4
(20.6) points in the placebo plus EP group. At week 18, LS
mean (95% CI) change in QLQ-C30 GHS/QoL score from
baseline was 8.7 (5.3–12.1) points in the pembrolizumab
plus EP group and 4.2 (0.9–7.5) points in the placebo plus
Figure 1. Mean change from baseline for EORTC QLQ-C30 GHS/Q
EORTC, European Organisation for Research and Treatment of C
LS, least squares; QLQ-C30, Quality-of-Life Questionnaire—Cor
EP group (Table 1). The LS mean (95% CI) difference in
scores between the treatment groups was 4.4 (0.2–8.7)
points (p ¼ 0.040). Scores for all QLQ-C30 functional
scales also increased (indicative of better functioning) or
remained unchanged from baseline to week 18 in the
pembrolizumab plus EP group, whereas patients
receiving placebo plus EP reported reductions or smaller
increases in scores in functioning across all scales (Fig. 1).

Deterioration in the composite end point of cough,
chest pain, or dyspnea was observed in 57 patients
(25.8%) in the pembrolizumab plus EP group and 71
patients (32.6%) in the placebo plus EP group. The
median (95% CI) TTD (time to first �10-point wors-
ening from baseline with confirmation at the next
consecutive visit) for the composite end point was not
reached (not reached–not reached) with pembrolizumab
plus EP and 8.7 months (5.9 months–not reached) with
oL and functional scales at week 18. CI, confidence interval;
ancer; EP, etoposide and platinum; GHS, global health status;
e 30; QoL, quality of life.
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placebo plus EP (HR [95% CI]: 0.80 [0.56–1.14], p ¼
0.208) (Fig. 2). The estimated percentage of patients
who were alive and did not deteriorate at 12 months
was 63.6% in the pembrolizumab plus EP group and
49.7% in the placebo plus EP group.

Protocol-Specified Exploratory End Points. Baseline
mean (SD) QLQ-C30 physical functioning scores were
72.6 (23.4) points in the pembrolizumab plus EP group
and 71.6 (22.2) points in the placebo plus EP group. The
mean (SD) scores in each treatment group were 79.6
(20.5) and 75.6 (21.9), respectively, at week 18. The LS
mean (95% CI) change in QLQ-C30 physical functioning
scores from baseline to week 18 was 5.0 (1.6–8.4) points
in the pembrolizumab plus EP group and 0.4 (�2.8 to
3.7) points in the placebo plus EP group. The LS mean
(95% CI) difference in scores between the treatment
groups was 4.6 (0.3–8.9) points (p ¼ 0.038).

Deterioration in QLQ-C30 GHS/QoL scores was
observed in 43 patients (19.5%) in the pembrolizumab
plus EP group and 52 patients (23.9%) in the placebo
plus EP group. Median (95% CI) TTD was not reached
(not reached–not reached) in the pembrolizumab plus
EP group and not reached (10.2 mo–not reached) in the
placebo plus EP group (HR [95% CI]: 0.78 [0.52–1.18];
p ¼ 0.238) (Fig. 3). The estimated percentage of patients
who were alive and did not deteriorate at 12 months
was 66.6% in the pembrolizumab plus EP group and
61.5% in the placebo plus EP group. Overall, 168
patients (76.0%) in the pembrolizumab plus EP group
and 170 (78.0%) in the placebo plus EP group had QLQ-
C30 GHS/QoL scores that improved or remained stable
relative to the baseline score (defined by an improve-
ment or less than 10-point worsening in score
from baseline). The between-group difference in the
proportion of patients with improved or stable GHS/QoL
score was �2.1% (95% CI: �9.9% to 5.8%; p ¼ 0.605).

Similar proportions of patients in the pembrolizumab
plus EP (19.9% [44 of 221]) and placebo plus EP (21.1%
[46 of 218]) treatment groups experienced deterioration
in QLQ-C30 physical functioning. The median TTD in
physical functioning was not reached in either treatment
group (HR [95% CI]: 0.97 [0.64–1.47]; p ¼ 0.868). In
addition, 162 patients (73.3%) in the pembrolizumab
plus EP group and 162 (74.3%) in the placebo plus EP
group had QLQ-C30 physical functioning scores that
improved or remained stable relative to baseline (as
defined by an improvement or less than 10-point
worsening in score from baseline). This was associated
with a between-group difference of �1.1 points (95%
CI: �9.3 to 7.2; p ¼ 0.796).

Supportive Patient-Reported Outcomes Analyses
Changes in the QLQ-C30 GHS/QoL scores over time

are found in Figure 4. Overall, study treatment was
associated with similar or better scores compared with
baseline for patients in both treatment groups across the
time period. Toward the latter end of the follow-up
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period (approximately 36 wk), there were fewer
assessable patients, and the SE was wider, precluding
definitive conclusions.

QLQ-C30 physical functioning scores were substan-
tially improved from baseline with pembrolizumab plus
EP treatment, whereas minimal changes were observed
for patients who received placebo plus EP. Nevertheless,
Figure 4. Mean change from baseline in EORTC QLQ-C30 GH
Research and Treatment of Cancer; EP, etoposide and platinum
tionnaire—Core 30; QoL, quality of life.
the SEs were very wide and preclude definitive conclu-
sions (Fig. 5).

Discussion
In the KEYNOTE-604 study, pembrolizumab plus EP

significantly (p ¼ 0.0023) improved PFS versus placebo
plus EP, together with a manageable safety profile. In the
S/QoL scores over time. EORTC, European Organisation for
; GHS, global health status; QLQ-C30, Quality-of-Life Ques-



Figure 5. Empirical mean change from baseline in EORTC QLQ-C30 physical functioning score across time. EORTC, European
Organisation for Research and Treatment of Cancer; EP, etoposide and platinum; QLQ-C30, Quality-of-Life Questionnaire—
Core 30.
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current analysis of PROs from the KEYNOTE-604 study,
we provide a comprehensive assessment of global health
including physical functioning, HRQoL, and disease-
related symptoms. Our results suggest that HRQoL was
not decreased in patients with ES-SCLC who received
first-line treatment with pembrolizumab plus EP
compared with those who received placebo plus EP.
These findings are consistent with the manageable safety
profile and low discontinuation rate of pembrolizumab
plus EP that were previously reported.5

Compliance and completion rates were high at
baseline in both treatment groups. As expected,
completion rates decreased over time owing to an in-
crease in numbers of patients who discontinued because
of AEs, physician decision, disease progression, study
withdrawal, or death, or who had no scheduled visit. At
week 18 (the time point at which most patients were
expected to have completed EP and PCI and PRO
completion rates were expected to be high), a moderate
improvement in HRQoL from baseline was observed in
both treatment groups. Nevertheless, the magnitude of
improvement in EORTC QLQ-C30 GHS/QoL was numer-
ically greater with pembrolizumab plus EP than with
placebo plus EP. Similar results were observed across all
QLQ-C30 functioning scales, where pembrolizumab plus
EP was associated with increased or unchanged scores
from baseline to week 18 and placebo plus EP was
associated with numerically smaller increases (physical,
role, and emotional functioning) or decreased scores
(cognitive and social functioning). There was also a
longer TTD in symptoms of the composite end point of
cough, chest pain, or dyspnea in the pembrolizumab plus
EP group versus placebo plus EP group, although the
between-group treatment differences did not reach sta-
tistical significance. The Kaplan-Meier curves indicated a
continuous separation over time of the pembrolizumab
plus EP curve from the placebo plus EP curve from
approximately week 18. Similarly, prolonged TTD with
pembrolizumab plus EP versus placebo plus EP was
observed for the assessment of the GHS/QoL score.
Supportive analyses were consistent with the key PRO
end points indicating greater magnitude of improvement
in the individual symptoms that comprised the com-
posite end point with pembrolizumab plus EP versus
placebo plus EP from baseline to week 18. Pem-
brolizumab plus EP was also associated with greater
increases in mean change in QLQ-C30 physical func-
tioning scores from baseline to week 48 versus placebo
plus EP. The improvements in physical functioning
observed at week 18 aligned with the observed median
PFS of 4.5 months (previously reported) with pem-
brolizumab plus EP.5 Taken together, our findings pro-
vide additional evidence to support the treatment
benefits previously reported with pembrolizumab plus
EP versus placebo plus EP, including prolonged PFS,
longer median OS, and a manageable safety profile.5

Health-related quality-of-life data are also available
from two other phase 3 studies in patients with ES-SCLC
who received a combination of anti–programmed cell
death ligand 1 therapy plus EP.10,11 In the double-blind,
placebo-controlled, phase 3 IMpower133 study, the
changes from baseline to week 54 in functioning and
HRQoL scores were similar with atezolizumab plus car-
boplatin and etoposide versus placebo plus carboplatin
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and etoposide in patients with chemotherapy-naive ES-
SCLC.10 The TTD of treatment-related symptoms was
similar between the treatment groups.10 Similarly, in the
randomized, open-label, phase 3 CASPIAN study, there
was no increase in symptom burden with the addition of
durvalumab to EP in patients with ES-SCLC.11 The me-
dian TTD with durvalumab plus EP was longer in the
prespecified key disease-related symptoms of cough,
dyspnea, chest pain, fatigue, and appetite loss.11 Consis-
tent with the IMpower133 and CASPIAN studies of anti–
programmed cell death ligand 1 therapies, the addition of
pembrolizumab, an anti–programmed cell death protein
1 monoclonal antibody, to EP as first-line therapy for ES-
SCLC did not decrease HRQoL. Our findings for longer
TTD in lung cancer symptoms of cough, chest pain, or
dyspnea are also consistent with the CASPIAN study.
Nevertheless, caution is warranted for any cross-trial
comparisons, particularly given differences in individual
study treatments, study designs, follow-up durations, and
study populations.

The placebo-controlled, randomized, double-blind,
phase 3 KEYNOTE-604 study provides a large and
comprehensive data set of efficacy, safety, and PROs in
patients with ES-SCLC who received treatment with
anti–programmed cell death protein 1 combination
therapy. There are, however, some limitations associated
with the current PRO analysis. First, in this study, PRO
data were collected up through the 30-day safety follow-
up period; therefore, it is not possible to ascertain
longer-term changes in HRQoL effects from this analysis.
Second, as was expected for a patient population with an
aggressive disease such as ES-SCLC, the PRO completion
rates decreased over time, limiting data toward the later
time points; however, compliance rates remained high
throughout the study duration, suggesting that ques-
tionnaires were completed by most of the patients at the
given time. Finally, all p values noted here are nominal
and there were no adjustments for multiplicity.

In summary, the addition of pembrolizumab to EP as
first-line therapy for patients with previously untreated ES-
SCLC was not associated with reductions in GHS/QoL and
functioning or disease symptoms. Although HRQoL was
improved in both treatment groups at week 18 compared
with baseline, pembrolizumab plus EP may be associated
with a greater improvement than placebo plus EP. Along
with the efficacy and safety observed in KEYNOTE-604,
HRQoL data support the benefit of pembrolizumab and
reveal the value of immunotherapy in SCLC.
CRediT Authorship Contribution
Statement

Hye Ryun Kim: Full access to all data in the study
and takes responsibility for the integrity and the
accuracy of the data analysis; Investigation; Roles/
Writing—original draft; Writing—review and editing.

Mark M. Awad: Investigation; Resources; Writing—
review and editing.

Alejandro Navarro: Investigation; Resources;
Writing—review and editing.

Maya Gottfried: Formal analysis; Writing—review
and editing.

Solange Peters: Conceptualization; Data curation;
Formal analysis; Investigation; Methodology; Resources;
Roles/Writing—original draft; Writing—review and
editing.

Tibor Cs}oszi: Conceptualization; Investigation;
Methodology; Writing—review and editing.

Parneet K. Cheema: Investigation; Writing—review
and editing.

Delvys Rodriguez-Abreu: Formal analysis; Investi-
gation; Writing—review and editing.

Mirjana Wollner: Investigation; Writing—review
and editing.

James Chih-Hsin Yang:Writing—review and editing.
Julien Mazieres: Investigation; Resources; Roles/

Writing—original draft; Writing—review and editing.
Francisco J. Orlandi: Investigation; Resources;

Writing—review and editing.
Alexander Luft: Investigation; Resources; Writing—

review and editing.
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