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Abstract

Background: Head and neck squamous cell carcinoma (HNSCC) affects health-related quality of life (HRQoL); few treatments
have demonstrated clinically meaningful HRQoL benefit. KEYNOTE-040 evaluated pembrolizumab vs standard of care (SOC)
in patients with recurrent and/or metastatic HNSCC whose disease recurred or progressed after platinum-containing regi-
men. Methods: Patients received pembrolizumab 200 mg or SOC (methotrexate, docetaxel, or cetuximab). Exploratory HRQoL
analyses used European Organisation for Research and Treatment of Cancer (EORTC) 30 quality-of-life, EORTC 35-question
quality-of-life head and neck cancer-specific module, and EuroQoL 5-dimensions questionnaires. Results: The HRQoL
population comprised 469 patients (pembrolizumab¼241, SOC¼228). HRQoL compliance for patients in the study at week 15
was 75.3% (116 of 154) for pembrolizumab and 74.6% (85 of 114) for SOC. The median time to deterioration in global health
status (GHS) and QoL scores were 4.8 months with pembrolizumab and 2.8 months with SOC (hazard ratio ¼ 0.79, 95%
confidence interval [CI] ¼ 0.59 to 1.05). At week 15, GHS / QoL scores were stable for pembrolizumab (least squares mean
[LSM] ¼ 0.39, 95% CI ¼ –3.00 to 3.78) but worsened for SOC (LSM ¼ �5.86, 95% CI ¼ �9.68 to �2.04); the LSM between-group dif-
ference was 6.25 points (95% CI ¼ 1.32 to 11.18; nominal 2-sided P ¼ .01). A greater difference in the LSM for GHS / QoL score
occurred with pembrolizumab vs docetaxel (10.23, 95% CI ¼ 3.15 to 17.30) compared with pembrolizumab vs methotrexate
(6.21, 95% CI ¼ �4.57 to 16.99) or pembrolizumab vs cetuximab (�1.44, 95% CI ¼ �11.43 to 8.56). Pembrolizumab-treated
patients had stable functioning and symptoms at week 15, with no notable differences from SOC. Conclusions: GHS / QoL
scores were stable with pembrolizumab but declined with SOC in patients at week 15, supporting the clinically meaningful
benefit of pembrolizumab in recurrent and/or metastatic HNSCC.

Health-related quality of life (HRQoL) is a critical component of
measuring patients’ overall health status (1). Head and neck
squamous cell carcinoma (HNSCC), occurring in structurally
complex and functionally important areas, can profoundly af-
fect patients’ social interactions and psychological well-being,
compounding their cancer symptoms of pain and fatigue and
resulting in diminished HRQoL (2,3). Additionally, prognosis is

poor for patients with recurrent and/or metastatic (RM) HNSCC.
Until recently, systemic treatment options for platinum-
refractory RM HNSCC were limited to single-agent chemother-
apy or cetuximab, with median overall survival (OS) of 6 months
or less (4–9). Although HRQoL is an independent prognostic fac-
tor of OS in RM HNSCC, it has been assessed in few clinical tri-
als, and few treatments have demonstrated clinically
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meaningful HRQoL benefit (9–14). Thus, therapies that prolong
OS while preserving HRQoL are needed (12,15).

Targeting the programmed death 1 (PD-1) receptor, using
pembrolizumab or nivolumab, has demonstrated clinical bene-
fit in patients with RM HNSCC (16–20). Nivolumab prolonged OS
over investigator’s choice of standard of care (SOC) therapy
while maintaining HRQoL from baseline to weeks 9 and 15 in
platinum-refractory RM HNSCC; however, low compliance at
later time points limited HRQoL analyses beyond week 15
(16,17).

In KEYNOTE-040, pembrolizumab prolonged OS versus
investigator’s choice of SOC (hazard ratio ¼ 0.80, 95% confidence
interval [CI] ¼ 0.65 to 0.98; nominal 1-sided P ¼ .016), while
resulting in fewer treatment-related adverse events in patients
with platinum-refractory RM HNSCC (20). Results of prespecified
exploratory HRQoL analyses of KEYNOTE-040 are presented
here.

Methods

Study Design and Treatment

KEYNOTE-040 (ClinicalTrials.gov, NCT02252042) is a random-
ized phase III trial evaluating pembrolizumab versus SOC in
patients with RM HNSCC that progressed during or after
platinum-containing treatment (20). In brief, patients were ran-
domly allocated (1:1) to pembrolizumab or SOC (methotrexate,
docetaxel, or cetuximab). Investigators chose 1 of these 3 drugs
based on product characteristics and in accordance with local
guidelines before patients were randomly assigned to treat-
ment. Study protocol and amendments were approved by ap-
propriate ethics review committees, and the study was
conducted in accordance with the Declaration of Helsinki.

Patients

Detailed eligibility criteria for the KEYNOTE-040 trial are pub-
lished (20). Patients with RM HNSCC of the oral cavity, orophar-
ynx, hypopharynx, or larynx who had platinum-refractory
disease were eligible. All patients provided written informed
consent.

HRQoL Assessments

HRQoL data were collected at baseline; 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. At
each visit, 3 validated HRQoL instruments were administered
before all other study procedures: 3-level version of the EuroQoL
5-dimensions questionnaire(EQ-5D), European Organisation for
Research and Treatment of Cancer core 30 quality-of-life ques-
tionnaire (EORTC QLQ-C30), and EORTC 35-question head and
neck cancer-specific module (EORTC QLQ-H&N35) (21–23).
Additional details on HRQoL instruments and scoring are pro-
vided in the supplement.

Key HRQoL analyses assessed time to deterioration (TTD)
and mean change from baseline in individual scores of EORTC
QLQ-C30, EORTC QLQ-H&N35, and EQ-5D. Deterioration in all
scales of both EORTC questionnaires was defined as at least a
10-point decline from baseline in HRQoL scores. Changes from
baseline in EORTC QLQ-C30 scores were interpreted according
to recent subscale-specific guidelines, which indicate that clini-
cally meaningful differences vary by scale; a mean difference of

5 to 10 points was defined as a small but clinically meaningful
change in global health status (GHS) and QoL scores (24–26). For
the EQ-5D, deterioration was defined as a decline from baseline
of at least 0.08 in the utility index and a decline from baseline of
at least 7 on the EQ-5D visual analog scale (27).

Statistical Analysis

No formal power calculations were performed for these explor-
atory outcomes. The overall HRQoL analysis population in-
cluded all patients who received at least 1 dose of study therapy
and completed at least 1 HRQoL assessment. Compliance was
defined as the proportion that completed at least 1 HRQoL as-
sessment among those expected to complete the instruments
at each visit (excluding patients who discontinued treatment).
Completion was defined as the proportion that completed at
least 1 HRQoL assessment among the overall HRQoL analysis
population.

The median TTD of individual EORTC QLQ-C30, EORTC QLQ-
H&N35, and EQ-5D scores was estimated using Kaplan–Meier
analysis. HRs were estimated using a stratified (by Eastern
Cooperative Oncology Group performance status [ECOG PS], hu-
man papillomavirus infection status, and programmed death li-
gand 1 [PD-L1] expression status) Cox proportional hazards
model. Consistent with current recommendations (17,28), dete-
rioration was applied at the individual patient level; confirma-
tion was not required at a subsequent visit, deaths were not
included as events, and patients ongoing or discontinued from
the study without deterioration were censored at the last
assessment.

Treatment effect of change from baseline in the EORTC QLQ-
C30, QLQ-H&N35, and EQ-5D scores was evaluated primarily at
week 15, selected because a low completion rate based on dis-
ease progression was expected after week 15 for the SOC group.
Change in least squares mean (LSM) score from baseline to
week 15 was assessed using a constrained longitudinal data
analysis (cLDA) model, with HRQoL score as the response vari-
able and treatment-by-time interaction and trial stratification
factors as covariates (29,30). The cLDA model implicitly treats
missing data as missing at random, although they could be
missing not at random given that increased patient attrition
occurs because of disease progression or death. Therefore, to
compare the estimated treatment differences for the EORTC
QLQ-C30 GHS and QoL scores with the cLDA model results, 5
sensitivity analyses using more conservative assumptions on
missing data were performed according to the control-based
mean imputation method (31) and 2 rank-based nonparametric
methods (Wilcoxon rank-sum test and aligned rank test) with 2
imputation strategies for missing data (32,33). Details on the
cLDA methodology and each of the sensitivity analysis methods
are provided in the Supplementary Methods (available online).
For all statistical analyses, nominal 2-sided P values were
reported with statistical significancetesting at the .05 level.

To further analyze trends observed at week 15, descriptive
analyses of mean change from baseline (and 95% CIs) in GHS
and QoL scores were summarized for patients who remained in
the studyand completed questionnaires at each time point
through week 51. Additionally, LSM change from baseline in
GHS and QoL scores according to progressive disease status was
evaluated for patients in the study at week 15 and compared be-
tween groups to assess the association of response to therapy
on GHS and QoL scores. Subgroup analyses of LSM change from
baseline according to investigator’s choice of SOC therapy and
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PD-L1 biomarker expression (combined positive score [CPS] �1
vs CPS <1 and tumor proportion score [TPS] �50% vs TPS <50%)
in EORTC QLQ-C30, QLQ-H&N35, and EQ-5D scores were per-
formed to further assess potential factors associated with
HRQoL outcomes.

Descriptive analyses of postbaseline EORTC QLQ-C30 and
EORTC QLQ-H&N35 scores at week 15 were classified as im-
proved, stable, or deteriorated based on at least a 10-point
change relative to baseline and were summarized using num-
bers and proportions. Proportions were calculated based on
multiply imputed datasets assuming missing at random and
then synthesized based on Rubin’s rule.

The data cutoff date was May 15, 2017 (final analysis).

Results

HRQoL Instrument Completion and Compliance

Of 495 patients enrolled, the overall HRQoL population included
469 patients (94.7%: pembrolizumab, N¼ 241; SOC, N¼ 228)
(Figure 1). Median duration of follow-up was 7.5 months (interquar-
tile range, 3.4 to 13.3) (20). EORTC QLQ-C30 compliance rates were
95.9% (231 of 241) for pembrolizumab and 94.3% (215 of 228) for
SOC at baseline and 75.3% (116 of 154) for pembrolizumab and
74.6% (85 of 114) for SOC for patients in the study at week 15
(Supplementary Table 1, available online). Completion rates de-
creased at week 15 based on treatment discontinuation because of
disease progression, intolerable toxicity, physician or patient deci-
sion to withdraw, or death (Figure 1). At week 15, the EORTC QLQ-
C30 completion rate was 48.1% with pembrolizumab and 37.3%
with SOC (Supplementary Table 1, available online). EORTC QLQ-
H&N35 and EQ-5D compliance and completion rates were similar
to those observed for EORTC QLQ-C30.

Baseline Characteristics of the HRQoL Population

Baseline characteristics were generally balanced between treat-
ment groups (20); baseline characteristics of the HRQoL popula-
tion followed the same trend overall and at week 15 with
certain exceptions (Table 1). At week 15, imbalances across
treatment groups in the distribution of the investigator’s choice
of methotrexate and cetuximab were seen because of the pro-
portionately higher dropout for patients on methotrexate. In
contrast, the proportion of patients assigned to SOC of docetaxel
remained balanced at week 15. Relative to the overall HRQoL
population, a slightly higher proportion of patients at week 15
had a PD-L1 TPS of at least 50% and a CPS greater than or equal
to 1 status in the pembrolizumab group and an ECOG PS of 0 in
both groups; between-group comparisons of the HRQoL scores
incorporated stratification for PD-L1 and ECOG PS to address
these imbalances.

Baseline (mean [SD]) GHS and QoL scores of EORTC QLQ-C30
were similar for pembrolizumab (56.0 [21.2]) and SOC (55.8
[21.6]) in the overall HRQoL population. For the HRQoL popula-
tion at week 15, baseline mean GHS and QoL scores appeared
slightly higher for pembrolizumab (62.0 [20.66]) than for SOC
(59.18 [19.59]) and the overall HRQoL population. Thus, sensitiv-
ity analyses in the between-group comparisons of the GHS and
QoL scores were applied to vary assumptions on the missing
GHS and QoL scores at week 15 (Supplementary Table 2, avail-
able online).

TTD in HRQoL Scores

Median TTD in the GHS and QoL scores were 4.8 months with
pembrolizumab and 2.8 months with SOC (Figure 2), resulting in
a trend toward prolonged TTD with pembrolizumab versus SOC

699 Patients screened

247 Patients randomly 
assigned to pembrolizumab

246 Patients received 
pembrolizumab

241 Patients completed ≥1 
HRQoL instrument

154 (64%) Patients expected
to complete EORTC QLQ-C30* 

questionnaire at week 15

41 (17%) Patients expected
to complete EORTC QLQ-C30*

questionnaire at week 51

116 (75%) Patients completed
EORTC QLQ-C30*

questionnaire at week 15

30 (73%) Patients completed
EORTC QLQ-C30*

questionnaire at week 51

87 (36%) Patients excluded from week 15 
HRQoL assessment

• Discontinued due to progression, 57 (24%)
• Discontinued due to AE, 16 (7%)
• Patient/physician decision to withdraw, 5 (2%)
• Patient died, 3 (1%)
• No visit scheduled, 6 (3%)

248 Patients randomly 
assigned to SOC

234 Patients received 
SOC

228 Patients completed ≥1 
HRQoL instrument

114 (50%) Patients expected
to complete EORTC QLQ-C30*

questionnaire at week 15 

8 (4%) Patients expected to
to complete EORTC QLQ-C30*

questionnaire at week 51  

85 (75%) Patients completed
EORTC QLQ-C30*

questionnaire at week 15 

4 (50%) Patients completed
EORTC QLQ-C30*

questionnaire at week 51

114 (50%) Patients excluded from week 15 HRQoL
assessment

• Discontinued due to progression, 59 (26%)
• Discontinued due to AE, 22 (10%)
• Patient/physician decision to withdraw, 12 (5%)
• Patient died, 3 (1%)
• No visit scheduled, 17 (8%)
• Other, 1 (<1%)

Figure 1. CONSORT diagram. *European Organisation for Research and Treatment of Cancer 35-question quality of life head and neck cancer-specific module and

EuroQoL 5-dimensions compliance rates were nearly identical to those observed for European Organisation for Research and Treatment of Cancer scale 30 quality-of-

life questionnaire (EORTC QLQ-C30). AE ¼ adverse event; HRQoL ¼ health-related quality of life; SOC ¼ standard of care.
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Table 1. Baseline characteristics of the overall HRQoL populationa and the HRQoL population at week 15b

Characteristic

Overall HRQoL populationa HRQoL population at week 15b

Pembrolizumab SOC Pembrolizumab SOC
N¼ 241 N¼ 228 N¼ 116 N¼ 85

Age, median (range), y 60.0 (19-85) 60.0 (34-78) 60.5 (31-85) 60.0 (36-78)
Sex, No. (%)

Male 204 (84.6) 188 (82.5) 96 (82.8) 65 (76.5)
Female 37 (15.4) 40(17.5) 20 (17.2) 20 (23.5)

Race, No. (%)
American Indian or Alaska Native 2 (0.8) 0 (0) 2 (1.7) 0 (0)
Black or African American 3 (1.2) 7 (3.1) 1 (0.9) 5 (5.9)
White 201 (83.4) 189 (82.9) 98 (84.5) 68 (80.0)
Asian 15 (6.2) 15 (6.6) 6 (5.2) 6 (7.1)
Multiracial 4 (1.7) 3 (1.3) 1 (0.9) 0 (0)
Unknown 16 (6.6) 14 (6.1) 8 (6.9) 6 (7.1)

Ethnicity, No. (%)
Hispanic or Latino 20 (8.3) 12 (5.3) 11 (9.5) 3 (3.5)
Not Hispanic or Latino 179 (74.3) 178 (78.1) 81 (69.8) 68 (80.0)
Not reported or unknown 42 (17.4) 38 (16.7) 11 (9.5) 5 (5.9)

Region, No. (%)
Europe 142 (58.9) 144 (63.2) 71 (61.2) 54 (63.5)
North America 72 (29.9) 54 (23.7) 31 (26.7) 17 (20.0)
Rest of world 27 (11.2) 30 (13.2) 14 (12.1) 14 (16.5)

ECOG PS, No. (%)
0 71 (29.5) 63 (27.6) 48 (41.4) 32 (37.6)
1 170 (70.5) 165 (72.4) 68 (58.6) 53 (62.4)

Smoking status, No. (%)
Never smoked 67 (27.8) 58 (25.4) 26 (22.4) 21 (24.7)
Former smoker 143 (59.3) 136 (59.6) 72 (62.1) 50 (58.8)
Current smoker 31 (12.9) 34 (14.9) 18 (15.5) 14 (16.5)

HPV status, No. (%)
Positive 58 (24.1) 51 (22.4) 24 (20.7) 16 (18.8)
Negative 183 (75.9) 177 (77.6) 92 (79.3) 69 (81.2)

PD-L1 TPS status, No. (%)
0% 100 (41.5) 85 (37.3) 45 (38.8) 36 (42.4)
1% � TPS < 50% 76 (31.5) 83 (36.4) 35 (30.2) 29 (34.1)
�50% 64 (26.6) 57 (25.0) 35 (30.2) 19 (22.4)
Missing 1 (0.4) 3 (1.3) 1 (0.9) 1 (1.2)

PD-L1 CPS status, No. (%)
<1 48 (19.9) 48 (21.1) 16 (13.8) 19 (22.4)
�1 192 (79.7) 177 (77.6) 99 (85.3) 65 (76.5)
Missing 1 (0.4) 3 (1.3) 1 (0.9) 1 (1.2)

Current disease overall stage, No. (%)
II 5 (2.1) 7 (3.1) 3 (2.6) 4 (4.7)
III 9 (3.7) 16 (7.0) 8 (6.9) 9 (10.6)
IV 82 (34.0) 69 (30.3) 32 (27.6) 28 (32.9)
IV A 22 (9.1) 28 (12.3) 11 (9.5) 8 (9.4)
IV B 11 (4.6) 12 (5.3) 8 (6.9) 3 (3.5)
IV C 112 (46.5) 96 (42.1) 54 (46.6) 33 (38.8)

Investigator’s choice of SOC before randomization,c No. (%)
Methotrexate 70 (29.0) 63 (27.6) 35 (30.2) 15 (17.6)
Docetaxel 118 (49.0) 95 (41.7) 51 (44.0) 39 (45.9)
Cetuximab 53 (22.0) 70 (30.7) 30 (25.9) 31 (36.5)

Setting of previous systemic therapy, No. (%)
Adjuvant, neoadjuvant, or definitive 33 (13.7) 38 (16.7) 22 (19.0) 20 (23.5)
First line 138 (57.3) 130 (57.0) 64 (55.2) 43 (50.6)
Second line 67 (27.8) 58 (25.4) 28 (24.1) 21 (24.7)
Third line 3 (1.2) 2 (0.9) 2 (1.7) 1 (1.2)

Most recent oncologic radiation, No. (%)
Neoadjuvant 22 (9.1) 29 (12.7) 12 (10.3) 12 (14.1)
Adjuvant 120 (49.8) 118 (51.8) 53 (45.7) 42 (49.4)
In combination with first-line treatment 29 (12.0) 15 (6.6) 14 (12.1) 10 (11.8)
In combination with second-line treatment 3 (1.2) 3 (1.3) 3 (2.6) 1 (1.2)

(continued)
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(hazard ratio ¼ 0.79, 95% CI ¼ 0.59 to 1.05; nominal 2-sided
P ¼ .10). Although few clinically meaningful differences occurred
in TTD across individual EORTC QLQ-C30, QLQ-H&N35, and EQ-
5D scales, with few exceptions trends in longer TTD tended to fa-
vor pembrolizumab (Supplementary Figure 1, available online).

Change From Baseline in HRQoL Scores

EORTC QLQ-C30 GHS and QoL scores remained stable relative to
baseline for patients treated with pembrolizumab who
remained in the study at week 15, with an LSM change of
0.4 points (95% CI ¼ �3.00 to 3.78) (Table 2). By contrast, the GHS
and QoL scores worsened in patients treated with SOC, with an
LSM change of –5.9 points (95% CI ¼ �9.68 to �2.04). The differ-
ence in LSM between groups was 6.3 points (95% CI ¼ 1.32 to
11.18; nominal 2-sided P ¼ .01), indicating modest improvement
with pembrolizumab versus SOC. Sensitivity analyses using the
control-based mean imputation method further identified a
modest improvement in mean GHS and QoL scores between
pembrolizumab and SOC (mean difference, 5.2 points; 95% CI ¼
1.51 to 8.88; nominal 2-sided P ¼ .008), and the 2 rank-based
methods produced similar findings (Supplementary Table 2,

available online). When stratified by time of dropout, trends in
mean GHS and QoL scores with pembrolizumab remained sta-
ble for patients who sequentially completed questionnaires
through weeks 6-15, whereas a trend in decline was observed
with SOC over time (Supplementary Figure 2, available online).
As expected, patients able to complete HRQoL assessments un-
til week 15 exhibited higher GHS and QoL scores at baseline and
over time in both treatment groups. Descriptive analysis of
mean change from baseline further revealed that the GHS and
QoL scores were stable relative to baseline at each time point
through week 51 in both treatment groups for those who were
in the study and able to complete questionnaires at later time
points (Figure 3A).

Descriptive trends in change from baseline in GHS and QoL
scores at each time point through week 51 appeared to differ
according to the investigator’s choice of SOC (Figure 3, B-D).
EORTC QLQ-C30 GHS and QoL scores worsened relative to
baseline for patients treated with docetaxel but were gener-
ally stable for cetuximab and methotrexate (descriptive anal-
ysis only), although numbers of patients receiving SOC
therapies were very low beyond the 15-week time point. From
baseline to week 15, the LSM change in EORTC QLQ-C30 GHS
and QoL scores were stable for patients treated with cetuxi-
mab (–1.79 points, 95% CI ¼ �8.90 to 5.33 points) and metho-
trexate (�3.45 points, 95% CI ¼ �12.54 to 5.64 points), whereas
a notable decline of �9.71 points was observed among
patients treated with docetaxel (95% CI ¼ �15.12 to �4.31
points) (Table 2). Consequently, a greater clinically meaning-
ful difference between groups in LSM change in GHS and QoL
scores was observed with pembrolizumab versus docetaxel
(difference in LSM ¼ 10.2 points, 95% CI ¼ 3.15 to 17.30 points)
than with pembrolizumab versus methotrexate (6.21 points,
95% CI ¼ �4.57 to 16.99 points) or cetuximab (�1.44 points,
95% CI ¼ �11.43 to 8.56 points) (Table 2). Notably, imbalances
across treatment groups in the distribution of investigator’s
choice of methotrexate and cetuximab were seen at week 15
(Table 1), which could have affected the validity of these com-
parisons; in contrast, the proportion of patients assigned to
SOC of docetaxel remained balanced at week 15. Additional
sensitivity analyses of the GHS and QoL scores by investiga-
tor’s choice of SOC therapy are provided in Supplementary
Table 2 (available online).

Table 1. (continued)

Characteristic

Overall HRQoL populationa HRQoL population at week 15b

Pembrolizumab SOC Pembrolizumab SOC
N¼ 241 N¼ 228 N¼ 116 N¼ 85

Control of metastatic or recurrent disease or refractory 13 (5.4) 10 (4.4) 7 (6.0) 1 (1.2)
Palliative treatment or symptom control 25 (10.4) 19 (8.3) 12 (10.3) 5 (5.9)
No radiation 29 (12.0) 34 (14.9) 15 (12.9) 14 (16.5)

HRQoL score
EORTC QLQ-C30 GHS and QoL, mean (SD) 56.02d (21.24) 55.81d (21.63) 62.03 (20.66) 59.18 (19.59)

a

The overall health-related quality of life (HRQoL) analysis population included all patients who received at least 1 dose of study treatment and completed at least 1

HRQoL assessment. CPS ¼ combined positive score; ECOG PS ¼ Eastern Cooperative Oncology Group performance status; EORTC QLQ-C30¼European Organisation for

Research and Treatment of Cancer core 30 quality-of-life questionnaire; GHS and QoL ¼ global health status and quality of life; HPV ¼ human papillomavirus;

PD-L1¼programmed death ligand 1; SOC ¼ standard of care; TPS ¼ tumor proportion score.
b

The HRQoL population at week 15 included all patients who received at least 1 dose of study treatment and completed the HRQoL assessment at week 15.
c

Investigators chose between methotrexate, docetaxel, and cetuximab based on product characteristics and according to local guidelines before patients were ran-

domly assigned to receive pembrolizumab or SOC. For patients randomly assigned to SOC, the investigator’s choice of SOC also reflected the regimen assigned

and delivered.
d

Mean scores are reported in the HRQoL population, who completed the EORTC QLQ-C30 questionnaire at baseline; n¼231 for pembrolizumab and n¼215 for SOC.

Figure 2. Time to deterioration in the European Organisation for Research and

Treatment of Cancer scale 30 quality-of-life questionnaire global health status

and quality of life scores. The nominal 2-sided P value was calculated using a

log-rank test. CI ¼ confidence interval; HR ¼ hazard ratio; SOC ¼ standard

of care.
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Figure 3. Change from baseline in the European Organisation for Research and Treatment of Cancer scale 30 quality-of-life questionnaire global health status and qual-

ity of life scores over time by investigator’s choice of standard of care (SOC) in patients who were in the study at each time point. A) Pembrolizumab vs SOC. Week 51:

pembrolizumab, 95% confidence interval (CI) ¼ –7.85 to 10.14; SOC, 95% CI ¼ –32.54 to 15.88. B) Pembrolizumab vs docetaxel. Week 39: pembrolizumab 95% CI ¼ –6.86 to

11.76; docetaxel 95% CI ¼ –97.55 to 114.22. Week 45: pembrolizumab 95% CI ¼ –0.30 to 21.12; docetaxel 95% CI ¼ –162.99 to 154.66. C) Pembrolizumab vs cetuximab.

Week 45: pembrolizumab 95% CI ¼ –7.90 to 20.02; cetuximab 95% CI ¼ –30.28 to 13.62. Week 51: pembrolizumab 95% CI ¼ –16.93 to 29.43; cetuximab 95% CI ¼ –48.65

to 37.54. D) Pembrolizumab vs methotrexate. Week 21: pembrolizumab 95% CI ¼ –11.19 to 6.87; methotrexate 95% CI ¼ –31.95 to 4.18. Week 27: pembrolizumab 95%

CI ¼ –6.54 to 8.05; methotrexate 95% CI ¼ –195.10 to 228.44. One patient receiving methotrexate did not complete a questionnaire at week 33 but did so at week 39. For

B, C, and D, analyses were conducted in the subgroup of patients for whom investigators chose SOC of methotrexate, docetaxel, or cetuximab before patients were ran-

domly assigned to receive pembrolizumab or SOC. The division of pembrolizumab-treated patients in panels B, C, and D was based on the corresponding SOC treat-

ment chosen by the investigator before randomization.
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Descriptive analyses conducted at week 15 indicated greater
improvement in GHS and QoL scores with pembrolizumab ver-
sus SOC in patients without disease progression (difference in
LSM ¼ 9.40 points, 95% CI ¼ 3.83 to 14.97 points), whereas no
clinically meaningful difference in GHS and QoL scores between
treatment groups was observed for patients with disease pro-
gression (difference in LSM ¼ 6.27 points, 95% CI ¼ –4.87 to 17.41
points) (Supplementary Table 3, available online). GHS and QoL
remained stable at week 15 for patients treated with pembroli-
zumab whose disease did not progress (LSM change ¼ 4.30
points, 95% CI ¼ 0.48 to 8.12 points) and for patients whose dis-
ease progressed (LSM change ¼ �3.56 points, 95% CI ¼ �7.39 to
0.26 points). In contrast, in patients treated with SOC, those
whose disease did not progress experienced moderate decline

in GHS and QoL scores from baseline to week 15 (LSM change ¼
�5.09 points, 95% CI ¼ �9.35 to �0.83 points), and those whose
disease progressed experienced greater decline from baseline to
week 15 (LSM change ¼ �9.8 points, 95% CI ¼ �14.03 to �5.63
points) (Supplementary Table 3, available online).

For those in the study at week 15, pembrolizumab-treated
patients exhibited stable functioning and stable symptom
scores for EORTC QLQ-C30 and QLQ-H&N35, with few excep-
tions (decline in physical and cognitive functioning, decline in
social contact scores; Figure 4, A-C). SOC-treated patients exhib-
ited declines from baseline in the physical, role, cognitive func-
tioning, fatigue, pain, and social contact symptoms of EORTC
QLQ-C30 and QLQ-H&N35 but otherwise stable functioning and
stable symptom scores at week 15. No notable between-group

Table 2. Difference in LSM change from baseline in the EORTC QLQ-C30 GHS and QoL scores by investigator’s choice of SOC in patients who
remained in the study at week 15

Treatment
Baseline score,

mean (SD)a
Week 15 score,

mean (SD)a

Change from
baseline to week 15,

LSM (95% CI)b,c
Difference

in LSMs (95% CI)c

Pembrolizumab vs SOC
Pembrolizumab 6.25 (1.32 to 11.18)f

No. 231d 116d 241e

Mean (SD) 56.02 (21.24) 61.71 (19.72) 0.39 (�3.00 to 3.78)
SOC

No. 215d 85d 228e

Mean (SD) 55.81 (21.63) 55.69 (22.02) �5.86 (�9.68 to �2.04)
Pembrolizumab vs docetaxelg

Pembrolizumab 10.23 (3.15 to 17.30)
No. 115d 51d 118e

Mean (SD) 53.33 (21.08) 60.62 (18.34) 0.51 (�4.24 to 5.36)
Docetaxel

No. 93d 39d 95e

Mean (SD) 59.50 (21.14) 53.63 (21.10) �9.71 (�15.12 to �4.31)
Pembrolizumab vs cetuximabg

Pembrolizumab –1.44 (–11.43 to 8.56)
No. 50d 30d 53e

Mean (SD) 58.50 (21.20) 58.06 (19.01) �3.23 (�10.55 to 4.10)
Cetuximab

No. 66d 31d 70e

Mean (SD) 55.43 (20.49) 58.06 (24.95) �1.79 (�8.90 to 5.33)
Pembrolizumab vs methotrexateg

Pembrolizumab 6.21 (–4.57 to 16.99)
No. 66d 35d 70e

Mean (SD) 58.84 (21.28) 66.43 (21.81) 2.76 (�3.75 to 9.27)
Methotrexate

No. 56d 15d 63e

Mean (SD) 50.15 (21.17) 56.11 (18.49) �3.45 (�12.45 to 5.64)

a

Mean scores were calculated among patients with available scores at each time point. CI ¼ confidence interval; cLDA ¼ constrained longitudinal data analysis; ECOG

PS ¼ Eastern Cooperative Oncology Group performance status; EORTC QLQ-C30¼European Organisation for Research and Treatment of Cancer core 30 quality-of-life

questionnaire; GHS ¼ global health status; HPV ¼ human papillomavirus; HRQoL ¼ health-related quality of life; LSM ¼ least squares mean; PD-L1¼programmed death

ligand 1; QoL ¼ quality of life; SOC ¼ standard of care; TPS ¼ tumor proportion score.
b

Based on cLDA model with the HRQoL scores as the response variable and treatment-by-study-visit interaction and stratification factors (ECOG PS [0 or 1], HPV status

[positive vs negative], and PD-L1 status [TPS �50% vs TPS <50%]) as covariates.
c

Positive GHS and QoL scores indicate improvement, whereas negative scores indicate decline. A mean difference of 5-10 points was defined as a small but clinically

meaningful change in GHS and QoL scores (24, 25).
d

Number of patients in each group who completed the EORTC QLQ-C30 questionnaire at that time point.
e

Number of patients in the total HRQoL analysis population.
fP¼ .01.
g

Analyses were conducted in the subgroup of patients for whom investigators chose SOC of methotrexate, docetaxel, or cetuximab before patients were randomly

assigned to receive pembrolizumab or SOC. The division of pembrolizumab-treated patients was based on the corresponding SOC treatment chosen by the investigator

before randomization.
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differences were observed (Figure 4, A-C). EQ-5D utility index
and visual analog scale scores were also stable at week 15 for
pembrolizumab-treated patients, with no notable differences
versus SOC (Supplementary Figure 3, A and B, available online).
Subgroup analyses according to SOC choice of therapy for the
functioning, symptom, and health status scales of the EORTC
QLQ-C30, EORTC QLQ-H&N35, and EQ-5D instruments were gen-
erally consistent with the main results; no notable between-
group differences were observed (Supplementary Figure 4, avail-
able online).

When assessed by PD-L1 biomarker status at week 15, LSM
differences between treatment groups were similar to overall
treatment effects for each of the EORTC QLQ-C30, EORTC QLQ-
H&N35, and EQ-5D scales, suggesting no evidence of a differen-
tial HRQoL benefit according to PD-L1 status (Supplementary
Figures 5 and 6, available online).

Proportion With Deteriorated, Stable, and Improved
HRQoL Scores

Smaller proportions of patients treated with pembrolizumab
than SOC experienced deterioration based on a change from
baseline of at least 10 points in the GHS and QoL scores for those
in the study at week 15 (24.9% vs 42.5%) (Supplementary Figure
7A, available online). For the functioning and symptom scales of
EORTC QLQ-C30 and QLQ-H&N35, the proportion of patients
who experienced deterioration in the pembrolizumab group
was generally smaller than or similar to that in the SOC group
at week 15, with few exceptions (dry mouth at week 15)
(Supplementary Figure 7, B-D, available online).

Discussion

Therapies that prolong survival without reducing HRQoL are
needed for RM HNSCC. In KEYNOTE-040, pembrolizumab dem-
onstrated clinically meaningful improvements in OS and a bet-
ter safety profile over SOC in patients with RM HNSCC (20). In
this analysis, patients treated with pembrolizumab who
remained in the study at week 15 demonstrated stable GHS and
QoL, whereas those treated with SOC experienced a small but
clinically meaningful decline. Pembrolizumab-treated patients
also had stable functioning and symptoms over 15 weeks, fur-
ther underscoring the clinical benefits of pembrolizumab in RM
HNSCC.

Previous HRQoL analyses in pembrolizumab trials across
several tumor types have consistently demonstrated HRQoL
benefit. In the KEYNOTE-024 study of non–small cell lung can-
cer (NSCLC), pembrolizumab-treated patients who remained in
the study at week 15 demonstrated greater improvement or
maintenance in HRQoL than those receiving chemotherapy (34).
In the KEYNOTE-045 study of urothelial cancer, prolonged TTD
in GHS and QoL score and greater stability or improvement in
HRQoL and symptom scores were observed with pembrolizu-
mab versus chemotherapy among those in the study at week 15
(35). In KEYNOTE-002, fewer patients with advanced or
treatment-refractory melanoma exhibited deterioration in
HRQoL scores with pembrolizumab versus chemotherapy
among those in the study at week 12 (36).

Recently, HRQoL has been investigated in patients with RM
HNSCC treated with nivolumab. In an exploratory analysis of
CheckMate 141 in patients with platinum-refractory RM HNSCC,
nivolumab stabilized GHS and QoL, symptoms, and functioning
for patients in the study at weeks 9 and 15, whereas SOC

chemotherapy led to clinically meaningful deterioration (17). In
this analysis, pembrolizumab-treated patients also exhibited
stable GHS and QoL at week 15, whereas a modest decline in
GHS and QoL was observed with SOC. To our knowledge, this
analysis of KEYNOTE-040 is novel and shows that the descrip-
tive trend in stable GHS and QoL extends for as long as 51 weeks
in patients with RM HNSCC treated with pembrolizumab.

HRQoL has also been assessed in phase III trials of the tar-
geted therapies afatinib and gefitinib in platinum-refractory RM
HNSCC (9,13). Both agents demonstrated stable HRQoL relative
to baseline and modest improvements in HRQoL versus metho-
trexate, but not in OS (9,13), as observed in trials investigating
pembrolizumab and nivolumab (16,20).

Interestingly, in this study, a greater between-group differ-
ence in GHS and QoL was observed in the comparison of pem-
brolizumab with docetaxel (difference in LSM ¼ 10.2, 95% CI ¼
3.15 to 17.30) than with either methotrexate (difference in LSM
¼ 6.2, 95% CI ¼ �4.57 to 16.99) or cetuximab (difference in LSM ¼
�1.4, 95% CI ¼ 11.43 to 8.56) for patients who remained in the
study at week 15. This is important because docetaxel was also
determined to be the most efficacious of the SOC therapies in
both KEYNOTE-040 and CheckMate 141 (16). In addition, in sit-
uations in which anti–PD-1 therapy is not available to patients,
docetaxel is the most likely therapy to be administered in real-
world practice (37–41). These data evaluating PD-1 inhibitors
versus docetaxel are consistent with results from NSCLC in
KEYNOTE-010; patients treated with pembrolizumab versus
docetaxel showed improved survival and HRQoL (42,43).
Similarly, in the CheckMate 017 study in NSCLC, nivolumab im-
proved both survival and HRQoL versus docetaxel in the
second-line setting (44,45). Indeed, toxicity of systemic agents
in patients with RM HNSCC varies, as does their burden on
HRQoL .

In this study, differences between groups in HRQoL appeared
to be correlated with response to therapy. For patients in the
study at week 15, greater improvement in GHS and QoL was ob-
served with pembrolizumab than SOC in patients without dis-
ease progression; however, no such clinically meaningful
difference in GHS and QoL was found in patients with progres-
sion. GHS and QoL remained stable in pembrolizumab-treated
patients with and without disease progression, whereas GHS
and QoL declined with SOC regardless of progression status at
week 15. The overall treatment effect on HRQoL was similar
among PD-L1 subgroups. These findings are consistent with
those of CheckMate 141, which noted no meaningful influence
of PD-L1 status on HRQoL (17).

Limitations of these analyses include the open-label trial de-
sign, which might have influenced patient responses and may
explain why HRQoL was not worse in the experimental arm in
this and other open-label trials in this indication (9,13,17).
Further, as is common with HRQoL assessments (17), analyses
were limited to week 15 to ensure sufficient completion rates.
Although formal statistical analyses on change from baseline in
GHS and QoL scores were limited to week 15, sensitivity analy-
ses testing different assumptions about missing data consis-
tently confirmed a modest improvement in GHS and QoL with
pembrolizumab versus SOC. In addition, trends observed at
week 15 remained consistent through week 51, indicating stable
GHS and QoL with pembrolizumab for those in the study at later
time points. Last, the exploratory nature of the HRQoL analyses
should be interpreted in light of the multiple comparisons per-
formed, which might have contributed to the possibility of false
findings.

A
R

T
IC

LE

178 | JNCI J Natl Cancer Inst, 2021, Vol. 113, No. 2

https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djaa063#supplementary-data
https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djaa063#supplementary-data
https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djaa063#supplementary-data
https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djaa063#supplementary-data
https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djaa063#supplementary-data
https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djaa063#supplementary-data
https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djaa063#supplementary-data
https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djaa063#supplementary-data


LS
M

 s
co

re
 c

ha
ng

e
fr

om
 b

as
el

in
e 

(9
5%

 C
I)

–20
–16
–12

–8
–4

0
4
8

12
16
20 Pembrolizumab Standard of care

Pain

Swall
owing

Problem
s w

ith
 se

nse
s

Problem
s w

ith
 sp

ee
ch

Trouble 
with

 so
cia

l e
ati

ng

Trouble 
with

 so
cia

l c
ontac

t

Red
uce

d se
xu

ali
ty

Tee
th

Open
ing m

outh

Dry 
mouth

Stic
ky

 sa
liv

a

Coughing
Felt

 ill

Pain
 ki

lle
rs

Nutrit
ional 

 su
pplem

en
ts

Fee
ding tu

be

Weig
ht lo

ss

Weig
ht g

ain

EORTC QLQ-H&N35 symptom scales

C

Improvement

Decline

LS
M

 s
co

re
 c

ha
ng

e
fr

om
 b

as
el

in
e 

(9
5%

 C
I)

Fatigue Nausea and
vomiting

Pain Insomnia

EORTC QLQ-C30 symptom scales

Constipation Financial
difficulties

Dyspnea Appetite
loss

Diarrhea

Pembrolizumab Standard of careB

–20
–16
–12

–8
–4

0
4
8

12
16
20

Improvement

Decline

–20
–16
–12

–8
–4

0
4
8

12
16
20

GHS/QoL Physical
functioning

Role
functioning

Emotional
functioning

EORTC QLQ-C30 global health status/QoL and functional scales

Cognitive
functioning

Pembrolizumab Standard of care

Social
functioning

Improvement

Decline

LS
M

 s
co

re
 c

ha
ng

e
fr

om
 b

as
el

in
e 

(9
5%

 C
I)

A

Figure 4. Difference in least squares mean (LSM) from baseline in European Organisation for Research and Treatment of Cancer core 30 quality-of-life questionnaire

(EORTC QLQ-C30) and European Organisation for Research and Treatment of Cancer 35-question quality of life head and neck cancer-specific module (EORTC QLQ-

H&N35) global health status (GHS) and quality of life (QoL) functional and symptom scales for patients who remained in the study at week 15. A) EORTC QLQ-C30 GHS

and QoL and functional scales. A positive GHS and QoL or functioning score indicates improvement in health-related quality of life or function, whereas a negative

score indicates decline. B) EORTC QLQ-C30 symptom scales. A positive symptom score indicates decline or more severe symptoms, whereas a negative score indicates

symptom improvement. C) EORTC QLQ-H&N35 multi-item and single-item symptom scales. A positive symptom score indicates decline or more severe symptoms,

whereas a negative score indicates symptom improvement. CI ¼ confidence interval.
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Pembrolizumab-treated patients had stable GHS and QoL,
whereas SOC-treated patients who remained in the study at
week 15 experienced modest declines in GHS and QoL.
Additionally, pembrolizumab-treated patients exhibited stable
functioning and symptoms at week 15. Along with previously
presented efficacy and safety results, these data support the
clinically meaningful benefit of pembrolizumab in patients with
RM HNSCC.
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