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Abstract

Background: In patients with renal cell carcinoma (RCC) enrolled in the phase Ill KEYNOTE-564 trial (NCT03142334), disease-free survival (DFS)
following nephrectomy was prolonged with use of adjuvant pembrolizumab therapy versus placebo. Patient-reported outcomes (PROs) provide
an important measure of health-related quality of life (HRQoL) and can complement efficacy and safety results.

Patients and Methods: In KEYNOTE-564, 994 patients were randomly assigned to receive pembrolizumab 200 mg (n = 496) or placebo
(n = 498) intravenously every 3 weeks for <17 cycles. Patients who received >1 dose of treatment and completed >1 HRQoL assessment were
included in this analysis. HRQoL end points were assessed using the EORTC QLQ-C30, FKSI-DRS, and EQ VAS. Prespecified and exploratory
PRO end points were mean change from baseline in EORTC QLQ-C30 GHS/QolL score, EORTC QLQ-C30 physical function subscale score, and
FKSI-DRS score.

Results: No clinically meaningful difference in least squares mean scores for pembrolizumab versus placebo were observed at week 52
for EORTC QLQ-C30 GHS/QoL (-2.5; 95% Cl -5.2 to 0.1), EORTC QLQ-C30 physical functioning (-0.87; 95% CI -2.7 to 1.0), and FKSI-DRS
(-0.7; 95% CI -1.2 to -0.1). Most PRO scores remained stable or improved for the EORTC QLQ-C30 GHS/QoL (pembrolizumab, 54.3%;
placebo, 675%), EORTC QLQ-C30 physical functioning (pembrolizumab, 64.7%; placebo, 68.8%), and FKSI-DRS (pembrolizumab, 58.2%;
placebo, 66.3%).

Conclusions: Adjuvant treatment with pembrolizumab did not result in deterioration of HRQoL. These findings together with the safety and
efficacy findings support adjuvant pembrolizumab treatment following nephrectomy.

Trial Registration: Clinicaltrials.gov Identifier: NCT03142334
Key words: renal cell carcinoma; health-related quality of life; nephrectomy; pembrolizumab
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Implications for Practice

Disease-free survival was prolonged by adjuvant pembrolizumab compared with placebo in patients with renal cell carcinoma. No clinically
meaningful differences in HRQolL were observed between the pembrolizumab and placebo groups. Results from KEYNOTE-564 showed
improved efficacy and manageable safety with adjuvant pembrolizumab without compromising quality of life.

Introduction

Standard-of-care treatment for locoregional renal cell carci-
noma (RCC) consists of radical or partial nephrectomy.'? In
general, patients are more likely to experience disease recur-
rence within 5 years after surgery, and patients with higher
primary tumor stage, higher tumor nuclear grade, lymph node
involvement, and the presence of sarcomatoid features have
greater risk of recurrence.’ Studies assessing health-related
quality of life (HRQoL) in RCC are scarce, and those that
are available are often heterogenous in their methodology.
The available data generally suggest that HRQoL improves
following nephrectomy but that disease recurrence and fear
of recurrence have significant negative effects on HRQoL**

Improved disease-free survival (DFS) was found in patients
treated with adjuvant sunitinib, a multi-targeted receptor
tyrosine kinase inhibitor, compared with placebo in patients
with high-risk locoregional RCC in the phase III Sunitinib as
Adjuvant Treatment for Patients at High Risk of Recurrence
of Renal Cell Carcinoma Following Nephrectomy (S-TRAC)
study; however, no difference between adjuvant sunitinib and
placebo was observed in a similar population in the phase III
ASSURE trial.®” In the S-TRAC study, patients in the suni-
tinib group also had significantly lower HRQoL scores as
assessed by the European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire Core 30
(EORTC QLQ-C30) and Euro-QoL 5-dimension visual ana-
log scale (EQ VAS) compared with patients in the placebo
group, although only diarrhea and loss of appetite measures
showed a clinically meaningful increase.®®* Owing to con-
cerns of toxicity and the conflicting results between trials,
National Comprehensive Cancer Network Guidelines have a
category 3 recommendation, which indicates there is a major
disagreement on whether the intervention is appropriate.!
Adjuvant sunitinib therapy is not recommended for RCC in
other parts of the world, including Western Europe, because
of these concerns.?

Recent advances with immunotherapies targeting pro-
grammed cell death protein 1/programmed cell death ligand
1 have greatly altered the treatment landscape for RCC.*!?
In the phase IIl KEYNOTE-564 trial, the efficacy and safety
of adjuvant pembrolizumab therapy was compared with pla-
cebo following nephrectomy in patients with RCC who had
an increased risk of recurrence.'’ At the first interim analysis,
improvement in DFS was observed with adjuvant pembroli-
zumab therapy over placebo (hazard ratio [HR] 0.68; 95%
confidence interval [CI] 0.53-0.87; P = 0.002). With an addi-
tional 6 months of follow-up, improvement in DFS contin-
ued to be shown with adjuvant pembrolizumab therapy over
placebo (HR 0.63; 95% CI 0.50-0.80).'* Based on the results
of KEYNOTE-564, pembrolizumab was approved by the
US Food and Drug Administration and European Medicines
Agency for the adjuvant treatment of patients with RCC at
increased risk of recurrence following nephrectomy, or fol-
lowing nephrectomy and resection of metastatic lesions.!5'¢
In the adjuvant setting, patients are often free of active disease

until recurrence. An adjuvant treatment that delays disease
recurrence should also be evaluated for impact on quality of
life. Here, we present the prespecified analyses of HRQoL in
patients enrolled in the KEYNOTE-564 trial.

Methods

Study Design and Patients

This randomized, double-blind, phase III study has been
reported on previously.!>* In brief, patients eligible for
KEYNOTE-564 were aged =18 years, had an Eastern
Cooperative Oncology Group performance status score of 0
or 1, and had histologically confirmed RCC with a clear cell
component. Patients also had to have had an intermediate or
high risk of recurrence after nephrectomy, with or without
metastasectomy (Supplementary Table S1). Patients could
not have received any previous systemic therapy for RCC
and must have undergone partial or radical nephrectomy or
metastasectomy with negative surgical margins within 12
weeks before randomization.

The study protocol and all amendments were approved by
the appropriate ethics committee at each center. The study
was conducted in accordance with the protocol, its amend-
ments, and standards of Good Clinical Practice. All patients
provided written informed consent.

Treatments

Patients were randomly assigned in a 1:1 ratio to receive either
treatment with adjuvant pembrolizumab 200 mg or placebo
intravenously once every 3 weeks for a maximum of 17 cycles
(approximately 1 year) or until disease recurrence, unac-
ceptable toxic effects, intercurrent illness preventing further
administration of pembrolizumab or placebo, decision by the
investigator, a new cancer resulting in active treatment, preg-
nancy, or non-adherence to the protocol.’> Randomization
was stratified according to metastatic status on the basis of
the investigator’s review (MO versus M1 with no evidence of
disease). Within the MO subgroup, randomization was fur-
ther stratified according to the Eastern Cooperative Oncology
Group performance status score (0 versus 1) and geographic
location (US versus outside the US).

Outcomes

The primary efficacy end point in KEYNOTE-564 (DFS) and
safety and tolerability data (adverse events [AEs]) have previ-
ously been reported.!>*

The prespecified HRQoL secondary end points were least-
squares mean (LSM) change from baseline to week 52 in
symptom scores as assessed by the EORTC QLQ-C30 global
health status/quality of life (GHS/QoL) and physical func-
tioning scale scores'” and Functional Assessment of Cancer
Therapy Kidney Cancer Symptom Index—Disease-Related
Symptoms (FKSI-DRS)."® Exploratory end points included
mean change from baseline in EORTC QLQ-C30 functioning
and symptom scales and the EQ VAS.Y Other exploratory
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end points were the proportion of patients with improved,
stable, or deteriorated symptom scores and the empirical
mean change from baseline for the EORTC QLQ-C30 and
the FKSI-DRS.

The 3 validated patient-reported outcome (PRO) instru-
ments were administered by trained site personnel and com-
pleted electronically by the patient before all other study
procedures in the following order: EQ-5D-5L, EORTC QLQ-
C30, and FKSI-DRS. PRO assessments for both the pembroli-
zumab and placebo groups occurred on day 1 of cycles 1,
5,9, 13, and 17; then at discontinuation and at the 30-day
follow-up; and then annually until disease recurrence or the
start of a new anticancer therapy.

The EORTC QLQ-C30 was developed to assess the quality
of life of patients with cancer and comprises 5 functional sub-
scales (physical, role, emotional, cognitive, and social) and 9
symptom/item subscales (fatigue, nausea and vomiting, pain,
dyspnea, sleep disturbance, appetite loss, constipation, diar-
rhea, and financial impact) scored on a 4-point scale (1: not
at all; 2: a little; 3: quite a bit; 4: very much).?’ The instru-
ment also includes a GHS/QoL subscale comprising 2 items
scored on a 7-point scale (1 [very poor] to 7 [excellent]).
Scores were calculated by averaging items within scales and
transforming linearly from 0 to 100. The clinically meaning-
ful change threshold was considered a > 10-point increase
(improvement) or decrease (deterioration) from baseline in
the EORTC QLQ-C30 GHS/QoL and functional subscales at
any time during the trial.>! For symptom subscales, a decrease
of > 10 points was classified as improved, whereas an increase
of > 10 points was classified as deteriorated.

The FKSI-DRS is a patient-reported 9-item instrument
that measures tumor-specific symptoms in patients with
kidney cancer.'® Patients rate their symptoms on a 5-point
scale, with responses ranging from 0 (not at all) to 4 (very
much). The FKSI-DRS contains the following domains: lack
of energy, fatigue, weight loss, pain, bone pain, shortness
of breath, cough, fever, and blood in the urine. The FKSI-
DRS total score is based on the sum of all 9 items and
ranges from 0 to 36, with higher scores indicating improved
(more favorable) symptom status. The clinically meaningful
change threshold was defined as a 2- to 3-point change from
baseline.'

The EQ-5D-5L is a standardized instrument that measures
general health status and includes the following 5 domains:
mobility, self-care, usual activities, pain/discomfort, and
depression/anxiety.”” The EQ-5D-5L also uses a 100-point
EQ VAS, by which patients rate their general health state
at the time of the assessment, ranging from O (worst health
imaginable) to 100 (best health imaginable). The clinically
meaningful change threshold for the EQ VAS was defined as
a > 7-point change from baseline.??

Statistical Analysis

The PRO analysis population included all randomly assigned
patients who received > 1 dose of study treatment and com-
pleted > 1 PRO assessment. The primary PRO analysis time
point for change from baseline in HRQoL measures was
defined as week 52. A constrained longitudinal data analy-
sis model was applied to assess the mean change from base-
line up to week 52 in the EORTC QLQ-C30 GHS/QoL and
physical functioning subscale and the FKSI-DRS. Proportions
of deterioration, stability, and improvement were calculated
when there was a defined clinically meaningful change in

score from baseline at any time during the study. The PRO
completion rate at each time point was calculated as the pro-
portion of patients who completed the PROs at the assessment
time point among those in the PRO analysis population. The
compliance rate was calculated as the proportion of patients
who completed the PROs at the assessment time point among
those expected to complete the instruments at that time point
(ie, excluding those missing by design: discontinuation due to
AEs, death, or disease progression; translations not available;
no visit scheduled).

Analyses for the HRQoL outcomes were predefined. No
formal hypotheses were tested for the HRQoL outcomes and,
therefore, no formal power calculations or multiplicity con-
trols were performed for HRQoL end points. Changes from
baseline in LSM scores were evaluated for EORTC QLQ-
C30, FKSI-DRS, and EQ VAS, and compared between the
pembrolizumab and placebo groups. Descriptive analyses of
empirical mean score changes from baseline and 95% Cls
were summarized at each time point for the EORTC QLQ-
C30 and FKSI-DRS.

The proportion of patients whose scores “deteriorated,”
[were] “stable,” or “improved” from baseline was summa-
rized by pembrolizumab and placebo groups. Improvement
was defined as a clinically meaningful increase in score from
baseline at any time during the study and confirmed by a clin-
ically meaningful improvement at the next consecutive visit.
Stability was defined as when the criteria for improvement
and deterioration were not met and was confirmed at the next
consecutive visit. Deterioration was defined as when the cri-
teria for improvement or stability were not met and when
a clinically meaningful worsening from baseline occurred at
any time during the study. Completion and compliance rates
were summarized by pembrolizumab and placebo groups and
by visit.

Results

As previously reported, 994 patients were randomly assigned
to treatment in KEYNOTE-564 between June 30, 2017, and
September 20, 2019 (Fig. 1)."* The database cutoff date for
this analysis was June 14, 2021. The PRO analysis included
484 patients in the pembrolizumab group and 493 patients
in the placebo group for the EORTC QLQ-C30 and EQ
VAS, and 483 and 493 patients, respectively, for the FKSI-
DRS. Completion and compliance rates for all PRO measures
were > 90% at baseline (Supplementary Tables S2-S4). At
baseline, 438 patients (90.5%) in the pembrolizumab group
and 450 patients (91.3%) in the placebo group completed
the EORTC QLQ-C30. At week 52, completion rates were
62.8% (compliance, 85.4%) in the pembrolizumab group
and 65.9% (compliance, 84.6%) in the placebo group for
the EORTC QLQ-C30. For the FKSI-DRS, completion rates
decreased from 90.1% at baseline to 62.7% (compliance,
85.1%) at week 52 in the pembrolizumab group and from
90.7% at baseline to 66.5% (compliance, 85.2%) at week
52 in the placebo group. For the EQ VAS, completion rates
decreased from 92.1% at baseline to 62.8% (compliance,
85.4%) at week 52 in the pembrolizumab group and from
93.5% at baseline to 66.3% (compliance, 85.2%) at week 52
in the placebo group.

Baseline EORTC QLQ-C30 GHS/QoL and physical func-
tioning subscale, FKSI-DRS, and EQ VAS scores were well
balanced between the pembrolizumab and placebo groups
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496 assigned to pembrolizumab group
488 received assigned treatment
8 did not receive assigned treatment
5 withdrawal by participant
3 did not meet inclusion criterion
(not tumour-free at baseline)

190 discontinued treatment
105 adverse events
51 disease relapse
21 withdrawal by participant
9 physician decision
3 nonadherence with protocol
1 protocol violation

298 completed treatment
0 ongoing

Figure 1. Trial profile.

498 assigned to placebo group
496 received assigned treatment
2 did not receive assigned treatment
2 withdrawal by participant

130 discontinued treatment
11 adverse events
101 disease relapse
10 withdrawal by participant
6 physician decision
2 nonadherence with protocol
0 protocol violation

366 completed treatment
0 ongoing

Table 1. Change from baseline to week 52 in the health status, physical functioning, and quality of life measures.

EORTC QLQ-C30 global EORTC QLQ-C30 physical FKSI-DRS EQ VAS

health status/quality of life functioning

Pembrolizumab Placebo Pembrolizumab  Placebo  Pembrolizumab Placebo Pembrolizumab  Placebo

No. of patients 438 450 438 450 435 447 446 461

Baseline score, 79.2 (18.5) 77.0 88.6 (15.0) 88.6 32.9 (3.5) 32.8 84.0 (14.0) 83.2
mean (SD) (17.6) (14.3) (3.5) (14.6)
No. of patients 304 325 304 325 300 328 304 327
Week 52 score,  75.0 (18.2) 76.8 86.7 (17.3) 89.0 31.9 (4.7) 32.5 80.8 (15.7) 82.5
mean (SD) (19.6) (15.9) (4.1) (14.9)
Change from 4.2 -1.7 -1.8 -0.9 -1.1 -0.4 -3.4 -1.8
baseline at (-6.3 to =2.1) (=3.7 to (=3.1 to -0.4) (=2.2 (-1.5 to =0.7) (=0.8 to (-4.9 to -1.8) (=3.3 to
week 52, LSM 0.3) to 0.4) ~0.1) ~0.3)
(95% CI)
Difference in 2.5 (=5.2t0 0.1) ~0.9 (<2.7 to 1.0) ~0.7 (1.2 to =0.1) ~1.6 (=3.6 to 0.4)
LSM (95%
I

Abbreviations: CI, confidence interval; EQ VAS, EuroQoL 5-dimension visual analog scale; EORTC QLQ-C30, European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire Core 30; FKSI-DRS, Functional Assessment of Cancer Therapy Kidney Cancer Symptom Index—

Disease-Related Symptoms; LSM, least-squares mean; No., number.

(Table 1). No clinically meaningful between-group differ-
ences in LSM scores for pembrolizumab versus placebo were
observed at week 52 for the EORTC QLQ-C30 GHS/QoL
(difference in LSM =2.5; 95% CI—5.2 to 0.1), EORTC QLQ-
C30 physical functioning (difference in LSM -0.9; 95% CI
-2.7 to 1.0), and FKSI-DRS (difference in LSM -0.7; 95%

CI -1.2 to -0.1) scores. Similar results were observed for
the EQ VAS (difference in LSM -1.6; 95% CI -3.6 to 0.4;
Table 1) and the EORTC QLQ-C30 functioning and symp-
tom subscales, including the nausea and vomiting symptom
scale (difference in LSM —0.1; 95% CI -1.6 to 1.3) and the
diarrhea single-item scale (difference in LSM 1.2; 95% CI
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-1.2 to 3.4) (Fig. 2A,B). Overall improvement rates between
pembrolizumab and placebo were similar for the EORTC
QLQ-C30 GHS/QoL (difference in percent improved versus
placebo =3.0%; 95% CI -7.3 to 1.2), EORTC QLQ-C30
physical functioning scale (difference in percent improved
versus placebo -0.4; 95% CI —4.2 to 3.5), and FKSI-DRS
(difference in percent improved versus placebo —4.4%; 95%

A

"] ®m Pembrolizumab
H Placebo

LSM Change From Baseline

Global Health
Status/QoL

Physical Role
Functioning Functioning

CI -8.3 to -0.7). Most patient scores remained stable or
improved in both the pembrolizumab and placebo groups for
the EORTC QLQ-C30 GHS/QoL (pembrolizumab, 54.3%;
placebo, 67.5%), EORTC QLQ-C30 physical functioning
(pembrolizumab, 64.7%; placebo, 68.8%), and FKSI-DRS
(pembrolizumab, 58.2%; placebo, 66.3%) (Fig. 3). The
empirical mean change from baseline through week 104 in

juswarosdw|

uoneJonslaq

Social
Functioning

Emotional
Functioning

Cognitive
Functioning

EORTC QLQ-C30 Global Health Status/QoL and Functional Scales

B Pembrolizumab
m Placebo

LSM Change From Baseline

Nausea and Pain
Vomiting

Fatigue Dyspnea

Insomnia

uoneJonslaQ

juswarosdw|

Appetite Diarrhea Financial

Constipation
loss Difficulties

EORTC QLQ-C30 Symptom Scales

Figure 2. LSM change from baseline to week 52 in EORTC QLQ-C30 global health status/quality-of-life (A) functioning scales and (B) symptom scales.
EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; LSM, least-squares mean; QolL,

quality of life.
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FKSI-DRS

= Improved
= Stable
= Deteriorated

Placebo

Pembrolizumab

Figure 3. Proportion of patients with improved, stable, and deteriorated EORTC QLQ-C30 and FKSI-DRS scores®. 2n = 60 in the pembrolizumab group
and n =53 in the placebo group had no assessment in the FKSI-DRS; n = 58 in the pembrolizumab group and n = 50 in the placebo group had no
assessment in the EORTC QLQ-C30. EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30; FKSI-DRS, Functional Assessment of Cancer Therapy—Kidney Symptom Index Disease-Related Symptoms; GHS, global health status; QolL,

quality of life.

the EORTC QLQ-C30 GHS/QoL, EORTC QLQ-C30 phys-
ical functioning, and FKSI-DRS remained stable for both the
pembrolizumab and placebo groups (Fig. 4A-C).

Discussion

An effective adjuvant therapy for RCC after nephrectomy
can decrease the likelihood of disease recurrence and
potentially improve overall survival. In the KEYNOTE-564
trial, adjuvant pembrolizumab therapy was associated
with significant prolongation of DFS compared with pla-
cebo and had a manageable safety profile in patients with
RCC.'1%23 Along with the efficacy and safety findings from
KEYNOTE-564, results from this analysis suggest that
adjuvant pembrolizumab therapy does not compromise the
HRQoL of patients.

In the KEYNOTE-564 study, no clinically meaningful
differences between treatment arms were observed in LSM
change from baseline to week 52 in EORTC QLQ-C30 GHS/
QoL or physical functioning scales, or the FKSI-DRS. No
meaningful differences were observed between the pembroli-
zumab and placebo groups in the other EORTC QLQ-C30
functional or symptom scales or in the EQ-5D VAS. Further,
the empirical mean change from baseline in the EORTC
QLQ-C30 GHS/QoL and physical functioning scales and in
the FKSI-DRS remained stable through week 104 for both
the pembrolizumab and placebo groups. Although patients
in the placebo group did not receive active treatment, PRO
outcomes were comparable between groups. Therefore, pem-
brolizumab did not have a negative impact on HRQoL.

This study represents one of the few studies of HRQoL in
patients with RCC who underwent nephrectomy. The lack
of adjuvant therapies for RCC contributes to the paucity of
research on HRQoL in this patient population, compared
with the metastatic RCC population. In the S-TRAC study

of adjuvant sunitinib therapy versus placebo in patients with
increased risk of RCC recurrence, EORTC QLQ-C30 GHS/
QoL scores favored placebo over sunitinib (—4.76 difference
[95% CI -6.82 to -2.71]) but did not reach the clinically
meaningful change threshold.® Results of the other EORTC
QLQ-C30 scales, including physical, social, and emotional
functioning, fatigue and pain, diarrhea, and decreased appe-
tite, also consistently favored placebo, although only diar-
rhea and decreased appetite reached the clinically meaningful
change threshold (>10-point change from baseline).?

In addition to demonstrating higher DFS compared with
placebo, pembrolizumab therapy was also generally tolera-
ble. In the primary analysis of KEYNOTE-564, incidences
of treatment-related AEs were higher in the pembrolizumab
group than in the placebo group.'>'* However, no new safety
signals with pembrolizumab emerged in this study, and most
of the common AEs, including hyperthyroidism, hypothy-
roidism, and pruritus, were manageable. These results indi-
cate that treatment with pembrolizumab maintained HRQoL
while achieving therapeutic efficacy, which is a fundamental
goal in oncology.

A limitation of the KEYNOTE-564 PRO analysis is the
decrease over time in the number of patients with PRO data,
which is a common challenge in HRQoL studies. Patients
who discontinued because of disease progression may be
more likely to experience HRQoL deterioration. Therefore,
a higher discontinuation rate in one group of a study may
then result in patients with better HRQoL in the one group
over the other. However, compliance rates were similar
between both the pembrolizumab and placebo groups and
remained higher than 75% for all instruments throughout
the study. Although common in oncology studies evaluating
HRQoL, this study lacked multiplicity control, and results
should be interpreted with caution. Finally, the FKSI-DRS
was developed to assess symptoms of advanced kidney
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Figure 4. Empirical mean change from baseline to week 104 in (A)
EORTC QLQ-C30 GHS/Qol, (B) EORTC QLQ-C30 physical functioning,
and (C) FKSI-DRS. Cl, confidence interval; EORTC QLQ-C30, European
Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30; FKSI-DRS, Functional Assessment of Cancer
Therapy-Kidney Symptom Index Disease-Related Symptoms; GHS,
global health status; Qol, quality of life.

cancer, whereas patients in this study had localized RCC;
however, many of the symptoms assessed by this instrument
are generic, such as fatigue, cough, shortness of breath, or
fever. To our knowledge, PROs specifically designed for use
in the RCC adjuvant setting do not currently exist and could
be the focus of future research.

Conclusion

Taken together, data from KEYNOTE-564 show improved
efficacy and manageable safety with adjuvant pembroli-
zumab therapy without compromising quality of life.
Although there was numerically higher deterioration for
pembrolizumab compared with placebo, no clinically mean-
ingful differences between treatment arms were observed.
These data further support the use of adjuvant pembroli-
zumab therapy in patients with RCC who have an increased
risk of disease recurrence.
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