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ABSTRACT

PURPOSE In the phase III HIMALAYA study (ClinicalTrials.gov identifier: NCT03298451)
in unresectable hepatocellular carcinoma (uHCC), the Single Tremelimumab
Regular Interval Durvalumab (STRIDE) regimen significantly improved overall
survival versus sorafenib, and durvalumab monotherapy was noninferior to
sorafenib. Patient-reported outcomes (PROs), a secondary outcome from
HIMALAYA, are reported here.

METHODS Participants were randomly assigned to receive STRIDE, durvalumab, or sor-
afenib. PROs were assessed (preplanned secondary outcome) using the Euro-
peanOrganization for Research and Treatment of Cancer 30-itemQuality of Life
Questionnaire and the 18-item HCC module. Time to deterioration (TTD),
change from baseline and improvement rate in global health status/quality of
life (GHS/QoL), functioning, and disease-related symptoms were analyzed.

RESULTS In total, 1,171 participants were randomly assigned to STRIDE (n 5 393),
durvalumab (n 5 389), or sorafenib (n 5 389) and were evaluable for PRO
assessments. Across treatment arms, compliance rates for PROs were >77%
at baseline and >70% overall. Baseline scores were comparable across
treatment arms. TTD in GHS/QoL, physical functioning, fatigue, appetite loss,
and abdominal pain was numerically longer for both STRIDE and durvalumab
versus sorafenib. Clinically meaningful deterioration in PROs was not ob-
served in any treatment arm. However, TTD in nausea and abdominal swelling
was numerically longer for STRIDE versus sorafenib, and the likelihood of
clinically meaningful improvement in GHS/QoL, role, emotional and social
functioning, and disease-related symptoms was greater with STRIDE and
durvalumab versus sorafenib. PROs with STRIDE and durvalumab were
generally similar.

CONCLUSION Compared with sorafenib, STRIDE and durvalumab were associated with
clinically meaningful, patient-centered GHS/QoL, functioning, and symptom
benefits in people with uHCC. Thesefindings support the benefits of the STRIDE
regimen compared with sorafenib for a diverse population reflective of the
global uHCC population.

INTRODUCTION

Liver cancer is the sixth most common cancer and the third
leading cause of cancer-related death worldwide.1,2 Most
people with hepatocellular carcinoma (HCC), the most
common type of liver cancer, present with advanced stage
disease at diagnosis and also have cirrhosis.3-5 Therapeutic
options are often limited in these individuals because of

poor overall health status, impaired liver function, and
comorbidities.5,6 Systemic therapies are the mainstay
treatment options for people with unresectable HCC
(uHCC), and, until recently, these were limited to the ty-
rosine kinase inhibitors, sorafenib and lenvatinib.7,8

The phase III HIMALAYA study (ClinicalTrials.gov identifier:
NCT03298451) evaluated a single dose of tremelimumab, an
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anticytotoxic T-lymphocyte–associated antigen 4 (CTLA-
4) antibody, plus durvalumab, an anti–PD-L1 antibody, in
the Single Tremelimumab Regular Interval Durvalumab
(STRIDE) regimen, and durvalumab monotherapy versus
sorafenib in participants with uHCC with no prior systemic
therapy.9 STRIDE significantly improved overall survival
(OS) versus sorafenib, with an OS hazard ratio (HR) of 0.78
(96.02% CI, 0.65 to 0.93; P 5 .0035).9 STRIDE also dem-
onstrated a long-term survival benefit, with a 36-month
OS rate of 30.7% versus 20.2% with sorafenib.9 OS with
durvalumab monotherapy was noninferior to sorafenib
(HR, 0.86 [95.67% CI, 0.73 to 1.03]; noninferiority margin,
1.08).9 The incidence, frequency, and severity of the ad-
verse events with STRIDE and durvalumab were consistent
with the known safety profiles of each agent, and no new
safety signals were identified.9 STRIDE recently received
approval from the US Food and Drug Administration,10,11

Japanese Ministry of Health, Labor, and Welfare,12 and the
European Medicines Agency13,14 for the treatment of adults
with uHCC.

Symptoms and toxicity from systemic therapies can be a
substantial burden for people with uHCC and can signifi-
cantly impair their health-related quality of life (HRQoL).15,16

The most prevalent and disturbing impacts identified by
people with HCC include fatigue, emotional impacts, and
impacts on social life.16 Sorafenib is associated with dete-
riorations in HRQoL and functioning for many people with
uHCC.17 While immunotherapy-containing regimens have
been shown to extend OS versus sorafenib,9,18 it is important
to understand their impact on HRQoL through patient-
reported outcomes (PROs). Evidence supporting improve-
ment or preservation of HRQoL is needed to facilitate
therapeutic decision making and demonstrate clinically
meaningful benefits for people with uHCC.15,19

Here, we report the preplanned, secondary PRO analyses
from the HIMALAYA study in terms of HRQoL and disease-
related symptoms in participants treated with STRIDE,
durvalumab monotherapy, or sorafenib.

METHODS

Study Design and Participants

HIMALAYA was a randomized, open-label, phase III study.9

Participants age ≥18 years with uHCC were randomly
assigned to STRIDE (tremelimumab 300 mg for one dose
plus durvalumab 1,500 mg once every 4 weeks), durvalumab
monotherapy (1,500 mg once every 4 weeks), or sorafenib
(400mg twice daily). Studymethodology has been described
previously.9

HIMALAYA was conducted in accordance with the Declara-
tion of Helsinki, International Conference onHarmonization
and Good Clinical Practice guidelines, and applicable regu-
latory requirements. Informed consent was obtained before
participation.

PRO Assessments

Assessment of PROs was a secondary objective of HIMA-
LAYA. PROs were assessed using the European Organization
for Research and Treatment of Cancer (EORTC) 30-item
Quality of Life Questionnaire (QLQ-C30),20 validated to as-
sess HRQoL in cancer clinical trials, and its HCC-specific
module, the EORTC 18-item HCC Health-Related Quality of
Life Questionnaire (QLQ-HCC18).21,22 Both have been vali-
dated across multiple language and cultural groups to
capture the relevant signs/symptoms that are most mean-
ingful to people with HCC.16,20,22

CONTEXT

Key Objective
Are patient-reported outcomes (PROs) improved with Single Tremelimumab Regular Interval Durvalumab (STRIDE) versus
sorafenib treatment for unresectable hepatocellular carcinoma (uHCC)?

Knowledge Generated
Time to deterioration in global health status/quality of life (QoL), functioning, and disease-related symptoms was longer
with STRIDE versus sorafenib, and the likelihood of clinically meaningful improvement was greater with STRIDE versus
sorafenib. In general, STRIDE and durvalumab regimens were associated with similar times to deterioration and similar
improvements for PROs.

Relevance (A.H. Ko)
These data lend further support to STRIDE as an option for the frontline treatment of advanced HCC, with the clinical
benefits of this regimen extending to QoL and symptomatic control.*

*Relevance section written by JCO Associate Editor Andrew H. Ko, MD, FASCO.
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Questionnaires captured global health status/quality of life
(GHS/QoL), functioning, and symptoms on scales scored
from 0 to 100. A high GHS/QoL or functioning score rep-
resents a high level of global HRQoL or functioning. A high
score for a symptom scale/item represents a high level of
symptom burden.

Questionnaires were administered via an electronic tablet
PRO device and were completed by participants at the study
site before any other procedures or meetings with the study
nurse or physician to discuss cancer-related issues or
health status. Questionnaires were completed on day 1 of
treatment and then every 8 weeks (67 days relative to the
first dose of treatment) for thefirst 48weeks and then every
12 weeks 6 7 days thereafter, until treatment discontinu-
ation. Participants who discontinued treatment also com-
pleted the questionnaires as described above until disease
progression and up to 3 months after treatment discon-
tinuation, if participants had disease progression at
treatment discontinuation.

Further details are provided in Appendix 1 (online only).

Data Analyses

PRO analyses were conducted in participants in the full
analysis set (FAS; all randomly assigned participants) with
an evaluable baseline assessment and ≥one evaluable
postbaseline assessment. For subscales where <50% of the
subscale items were missing, a prorated score was calcu-
lated. At each postbaseline assessment, the change in score
from baseline was categorized as improvement, no change,
or deterioration. A clinically meaningful change (deterio-
ration or improvement) was defined as an absolute
change ≥10 points from baseline.

The time to deterioration (TTD) was analyzed in partici-
pants in the FAS with baseline scores ≥10 for GHS/QoL and
functioning domains or ≤90 for symptoms. TTD was de-
fined as time from random assignment until first clinically
meaningful deterioration that was confirmed at a subse-
quent visit (unless observed at last available assessment) or
death (any cause) in the absence of clinically meaningful
deterioration. Further details on censoring events are in
Appendix 1. Prespecified secondary endpoints included TTD
in GHS/QoL, physical functioning, role functioning, fa-
tigue, appetite loss, nausea, and diarrhea, per EORTC QLQ-
C30, and TTD in shoulder pain, abdominal pain, abdominal
swelling, and jaundice, per EORTC QLQ-HCC18.

TTD was analyzed using a stratified log-rank test. HRs and
95% CIs were calculated for STRIDE versus sorafenib and
durvalumab versus sorafenib using a Cox proportional
hazards model adjusted for treatment, etiology, Eastern
Cooperative Oncology Group (ECOG) performance status
(PS), and macrovascular invasion.

Adjustedmean change frombaseline in PROswas assessed in
participants in the FASwith a baseline and ≥one postbaseline
assessment using a mixed-effect model repeated measures
(MMRM) analysis. TheMMRM included treatment, visit, and
treatment-by-visit interaction as explanatory variables, and
the baseline score and baseline score-by-visit interaction as
covariates.

Improvement rate in PROs was a secondary end point. A best
overall response of improved was defined as two consecutive
visit responses of improvement ≥21 days apart or one visit
response of improvement, no further assessments, and no
death within two visits. The improvement rate was defined
as the percentage of participants with a best overall response

TABLE 1. EORTC QLQ-C30 and EORTC QLQ-HCC18 PRO Scores at Baseline

Scale/Item STRIDE (n 5 393), Mean (SD) Durvalumab (n 5 389), Mean (SD) Sorafenib (n 5 389), Mean (SD)

EORTC QLQ-C30

GHS/QoL 70.5 (18.89) 69.9 (18.87) 67.4 (19.94)

Functional—physical functioning 84.6 (16.54) 84.4 (16.32) 81.0 (20.52)

Functional—role 84.7 (21.69) 84.9 (21.92) 80.5 (26.91)

Multiple symptoms—fatigue 26.2 (20.73) 24.9 (20.49) 31.3 (25.65)

Single item—appetite loss 12.2 (21.02) 14.3 (25.06) 17.8 (25.61)

Single item—nausea 7.5 (17.84) 7.4 (18.21) 9.8 (21.24)

Single item—diarrhea 6.0 (15.91) 5.4 (13.40) 7.6 (16.07)

EORTC QLQ-HCC18

Single item—shoulder pain 14.1 (22.37) 15.0 (23.32) 18.0 (26.70)

Single item—abdominal pain 15.5 (21.45) 13.0 (19.62) 17.7 (24.70)

Single item—abdominal swelling 11.9 (21.49) 12.3 (21.39) 12.0 (21.07)

Multiple symptoms—jaundice 8.5 (14.18) 8.6 (13.38) 10.9 (16.14)

Abbreviations: EORTC, European Organization for Research and Treatment of Cancer; GHS, global health status; HCC, hepatocellular carcinoma;
PRO, patient-reported outcome; QLQ-C30, 30-item Quality of Life Questionnaire; QLQ-HCC18, 18-item HCC Health-Related Quality of Life
Questionnaire; QoL, quality of life; SD, standard deviation; STRIDE, Single Tremelimumab Regular Interval Durvalumab.
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of improved and was assessed using logistic regression
adjusted for etiology, ECOG PS, and macrovascular invasion.
Odds ratios (ORs) with 95% CIs were reported.

These preplanned, secondary PRO analyses were not pow-
ered for statistical significance. HIMALAYA was designed to
evaluate STRIDE and durvalumab monotherapy versus
sorafenib. The study was not designed to support any formal
comparisons between the STRIDE and durvalumab
monotherapy arms.

RESULTS

Study Population

In HIMALAYA, 1,171 participants were randomly assigned to
receive STRIDE (n 5 393), durvalumab (n 5 389), or sor-
afenib (n5 389) and were evaluable for PRO analyses (Fig 1).

As previously reported, baseline demographics and disease
characteristics were generally balanced across treatment
arms.9

Questionnaire Compliance Rates

Across treatment arms, compliance rates for completion of
EORTC QLQ-C30 and QLQ-HCC18 PRO questionnaires were
high (>80% and >77%, respectively, at baseline and >76%
and >72%, respectively, overall during PRO follow-up;
Appendix Tables A1 and A2). Compliance for EORTC QLQ-
C30 was >65% for STRIDE and durvalumab through week 72
(majority of time points, >70%) and >60% for sorafenib
through week 72 (except week 60 [51%]). Compliance for
EORTC QLQ-HCC18 was >63% for STRIDE and durvalumab
through week 72 (majority of time points, >70%) and for
sorafenib through week 72 (except weeks 60 [51%] and 72
[61%]).

Patients screened
(N = 1950)

Randomly assigned
(n = 1324)

Patients excluded
  Did not meet inclusion criteria
  Excluded for other reasons

(n = 687)
(n = 654)
(n = 33)

Allocated to STRIDE
 Received treatment
 Did not receive treatment

Continuing treatment
Discontinued treatment
  Patient decision
  Adverse event
  Severe noncompliance
  Objective PD
  Discontinuation criteria met
  Lost to follow-up
  Subjective PD
  Other

Continuing treatment
Discontinued treatment
  Patient decision
  Adverse event
  Severe noncompliance
  Objective PD
  Discontinuation criteria met
  Lost to follow-up
  Subjective PD
  Other

Continuing treatment
Discontinued treatment
  Patient decision
  Adverse event
  Severe noncompliance
  Objective PD
  Lost to follow-up
  Discontinuation criteria met
  Subjective PD
  Other

Continuing treatment
Discontinued treatment
  Patient decision
  Adverse event
  Severe noncompliance
  Objective PD
  Lost to follow-up
  Discontinuation criteria met
  Subjective PD
  Other

Ongoing in study at data
  cutoff
Ongoing in study treatment
  at data cutoff

Ongoing in study at data
  cutoff
Ongoing in study treatment
  at data cutoff

Ongoing in study at data
  cutoff
Ongoing in study treatment
  at data cutoff

(n = 393)
(n = 389)

 (n = 4)

(n = 44)
(n = 345)
(n = 19)
(n = 52)
(n = 0)

(n = 183)
(n = 5)
(n = 1)

(n = 61)
(n = 24)

(n = 125)

(n = 44)

Allocated to durvalumab
  Received treatment
  Did not receive treatment

(n = 44)
(n = 342)
(n = 23)
(n = 30)
(n = 1)

(n = 222)
(n = 3)
(n = 0)

(n = 44)
(n = 19)

Evaluated for efficacy—
  all randomly assigned
  patients
  Evaluated for OS noninferiority
    versus sorafenib
Evaluated for safety—
  all treated with durvalumab

(n = 389)

(n = 388)

Evaluated for efficacy—
  all randomly assigned
  patients
  Evaluated for OS superiority
    versus sorafenib
Evaluated for safety—
  all treated with STRIDE

(n = 393)

(n = 388)

(n = 104)

(n = 44)

(n = 389)
(n = 386)

(n = 3)

Allocated to T75+D
  Received treatment
  Did not receive treatment

(n = 5)
(n = 148)

(n = 6)
(n = 24)
(n = 0)

(n = 88)
(n = 0)
(n = 0)

(n = 21)
(n = 9)

Arm closed on Nov 29, 2018,
  based on data from preplanned
  analysis of Studya—ongoing
  patients continue
Evaluated for safety—
  all treated with T75+D

(n = 152)

(n = 153)
(n = 153)

(n = 0)

Allocated to sorafenib
  Received treatment
  Did not receive treatment

(n = 21)
(n = 353)
(n = 34)
(n = 63)
(n = 1)

(n = 170)
(n = 2)
(n = 0)

(n = 66)
(n = 17)

Evaluated for efficacy—
  all randomly assigned
  patients
  Evaluated for OS statistical
    comparisons with
    STRIDE and durvalumab
Evaluated for safety—
  all treated with sorafenib

(n = 389)

(n = 374)

(n = 80)

(n = 21)

(n = 389)
(n = 374)
(n = 15)

FIG 1. CONSORT diagram. aA preplanned analysis of Study 22 demonstrated that T751D did not meaningfully differentiate from durvalumab
monotherapy in terms of efficacy, and toxicity was slightly increased. Thus, enrollment to T751D in HIMALAYA was closed on Nov 29, 2018. OS,
overall survival; PD, progressive disease; STRIDE, Single Tremelimumab Regular Interval Durvalumab; T751D, tremelimumab 75 mg once every
4 weeks for four doses plus durvalumab 1,500 mg once every 4 weeks.
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Baseline Scores

Baseline EORTC QLQ-C30 and QLQ-HCC18 scores were
comparable (<7% difference) in the STRIDE, durvalumab, or
sorafenib arms (Table 1; Appendix Table A3) and were
generally high for physical functioning (approximately 83/
100) but reduced for GHS/QoL (approximately 69/100).
Participants in the STRIDE and durvalumab arms showed
generally similar baseline symptom scores. There appeared
to be a trend toward more severe baseline symptoms, in-
dicated by higher scores, with sorafenib than STRIDE and
durvalumab for fatigue, appetite loss, abdominal pain, and
shoulder pain. Across all treatment groups, the mean scores
were <10 at baseline for nausea and diarrhea and <20 for
appetite loss, shoulder pain, abdominal pain, abdominal
swelling, and jaundice.

TTD in PROs

Median TTD was numerically longer with STRIDE versus
sorafenib for GHS/QoL (7.5 [95%CI, 5.8 to 10.8] v 5.7 [95%CI,
4.8 to 7.4]months), physical functioning (12.9 [95%CI, 9.2 to
16.8] v 7.4 [95%CI, 5.7 to 10.2] months), role functioning (9.3
[95% CI, 7.4 to 13.9] v 7.1 [95% CI, 5.6 to 9.2] months; Fig 2)
and for cognitive, emotional, and social functioning (Ap-
pendix Fig A1). Similar trends for longer median TTD were
observed with durvalumab versus sorafenib for GHS/QoL (7.4
[95% CI, 5.7 to 9.3] months), physical functioning (14.1 [95%
CI, 9.2 to 18.5] months), role functioning (9.1 [95% CI, 6.3 to
11.3] months; Fig 2), and other functioning scales (Appendix
Fig A1). Although not statistically tested, median TTD was
generally numerically similar with STRIDE and durvalumab
for GHS/QoL and across functioning categories (Fig 2; Ap-
pendix Fig A1). The probability of remaining deterioration-
free in GHS/QoL and functioning was consistently higher over
the follow-up period with STRIDE and durvalumab versus
sorafenib (Fig 2; Appendix Fig A1).

Median TTD was numerically longer with STRIDE versus
sorafenib for fatigue (7.4 [95%CI, 5.6 to9.4] v 5.4 [95%CI, 3.8
to 6.3] months), appetite loss (12.6 [95% CI, 9.3 to 20.9] v 6.9
[95% CI, 5.6 to 7.6] months), abdominal pain (16.8 [95% CI,
11.2 to not reached, NR] v 8.9 [95% CI, 7.2 to 11.1] months),
diarrhea (19.6 [95% CI, 12.7 to NR] v 5.6 [95% CI, 3.9 to 6.4]
months), nausea (25.0 [95%CI, 16.0 to NR] v 11.0 [95%CI, 9.2
to 13.7] months), and abdominal swelling (20.9 [95% CI, 12.9
to 36.0] v 11.1 [95% CI, 9.3 to 13.7] months; Fig 3A). Nu-
merically longer median TTD was observed with durvalumab
versus sorafenib for symptoms of fatigue (6.9 [95% CI, 5.6 to
7.5]months), appetite loss (11.1 [95%CI, 8.9 to 16.8]months),
abdominal pain (14.1 [95% CI, 9.5 to 24.4] months), and di-
arrhea (16.0 [95% CI, 9.1 to 24.4] months; Fig 3B).
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FIG 2. TTD in (A) GHS/QoL, (B) physical functioning, and (C) role
functioning. HRs were calculated versus sorafenib. GHS, global

FIG 2. (Continued). health status; HR, hazard ratio; QoL, quality of
life; STRIDE, Single Tremelimumab Regular Interval Durvalumab;
TTD, time to deterioration.
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20.90 (12.88–36.01)
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11.0 (7.43–16.0)

16.0 (9.43–25.10)

14.30 (11.01–25.10)

9.90 (7.49–16.59)

12.90 (9.43–20.90)

7.40 (5.75–10.09)

19.20 (12.88–NR)

GHS/QoL

Physical Functioning

Role Functioning

Emotional Functioning

Fatigue (EORTC QLQ-C30)

Appetite Loss
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Nausea/Vomiting
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Constipation
EORTC QLQ-HCC18

Shoulder Pain
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Abdominal Swelling
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Weight Loss

Pain (EORTC QLQ-HCC18)
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Fatigue (EORTC QLQ-HCC18)
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Cognitive Functioning

Social Functioning

Pain (EORTC QLQ-C30)

142/302 (47.00)

122/304 (40.01)

133/301 (44.20)

117/303 (38.60)

91/304 (29.90)

120/304 (39.50)

150/302 (49.70)

114/300 (38.00)

90/301 (29.00)

96/302 (31.80)

136/300 (45.30)

93/304 (30.60)

105/300 (35.00)

105/292 (36.00)

102/301 (33.90)

105/288 (36.50)

93/291 (32.00)
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136/293 (46.40)
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101/288 (35.10)

116/292 (39.70)
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95/293 (32.40)

162/323 (50.20)

148/323 (45.80)

155/311 (49.80)

143/324 (44.10)

111/320 (34.70)
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173/313 (55.30)
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114/317 (36.00)

172/324 (53.10)
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116/321 (36.10)

116/316 (36.70)
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115/319 (36.10)

131/321 (40.80)

149/299 (49.80)

144/309 (46.60)

143/305 (46.90)

136/320 (42.50)

153/320 (47.80)

166/320 (51.90)

117/321 (36.40)

0.76 (0.61–0.96)

0.68 (0.53–0.87)

0.70 (0.55–0.88)

0.73 (0.57–0.93)

0.69 (0.52–0.92)

0.60 (0.47–0.76)

0.71 (0.57–0.89)

0.59 (0.46–0.75)

0.65 (0.49–0.87)

0.40 (0.31–0.51)

0.70 (0.56–0.89)

0.67 (0.51–0.88)

0.78 (0.60–1.03)

0.86 (0.66–1.13)

0.77 (0.59–1.01)

0.82 (0.63–1.06)

0.61 (0.47–0.80)

0.74 (0.56–0.97)

1.15 (0.90–1.46)

0.71 (0.55–0.91)

0.60 (0.46–0.77)

0.56 (0.43–0.72)

0.80 (0.62–1.02)

0.63 (0.49–0.80)

0.81 (0.64–1.01)

0.71 (0.54–0.93)

HR (95% CI)
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5.70 (4.80–7.39)

7.40 (5.68–10.15)

7.10 (5.55–9.23)

8.30 (7.29–10.87)

11.80 (9.20–15.93)
7.30 (5.55–8.15)

5.40 (3.78–6.28)

6.90 (5.62–7.59)

11.0 (9.17–13.70)

5.60 (3.91–6.37)

5.70 (5.16–7.46)

11.0 (8.94–13.70)

11.20 (8.90–13.90)

11.10 (8.15–13.86)

10.90 (7.59–13.90)

9.40 (7.46–13.37)

8.90 (7.23–11.14)

11.10 (9.26–13.73)

8.90 (7.46–11.76)

5.80 (4.80–8.31)

7.40 (5.59–9.17)

7.40 (5.78–9.23)

8.10 (5.78–9.46)

7.40 (5.68–9.23)

6.30 (5.49–7.46)

11.80 (8.94–13.86)

Median TTD, 

 (95% CI), months

Durvalumab (n = 389)

7.40 (5.68–9.33)

14.10 (9.20–18.50)

9.10 (6.28–11.30)

10.90 (7.46–16.03)

17.10 (11.07–24.41)
14.0 (8.64–19.38)

6.90 (5.55–7.52)

11.10 (8.90–16.76)

16.80 (10.48–NR)

16.0 (9.07–24.41)

9.30 (6.77–16.82)

16.60 (9.33–29.60)

10.50 (7.43–16.72)

14.0 (9.03–18.50)

16.60 (10.48–29.60)

16.0 (9.03–22.31)

14.10 (9.46–24.41)

16.70 (9.46–24.87)

7.40 (5.78–9.30)

10.50 (7.39–16.56)

16.30 (10.48–23.33)

16.0 (9.26–20.47)

13.80 (8.21–16.82)

16.0 (9.07–24.41)

7.20 (5.59–9.33)

11.10 (8.90–16.72)

Median TTD, 

 (95% CI), months

Sorafenib (n = 389)

EORTC QLQ-HCC18

Events, n/N (%)

153/319 (48.00)

129/320 (40.30)

151/317 (47.60)

137/320 (42.80)

114/319 (35.70)

130/398 (40.90)

173/318 (54.40)

124/308 (40.30)

110/315 (34.90)

121/319 (37.90)

141/318 (44.30)

115/320 (35.90)

139/317 (43.80)

126/308 (40.90)

114/317 (36.00)

120/308 (39.00)

120/315 (38.10)

123/314 (39.20)

152/316 (48.10)

132/301 (43.90)

121/308 (39.30)

117/307 (38.10)

132/315 (41.90)

124/316 (39.20)

156/314 (49.70)

124/316 (39.20)

Events, n/N (%)

162/323 (50.20)

148/323 (45.80)

155/311 (49.80)

143/324 (44.10)

111/320 (34.70)

155/319 (48.60)

173/313 (55.30)

154/316 (48.70)

114/317 (36.00)

172/324 (53.10)

155/320 (48.40)

116/321 (36.10)

116/316 (36.70)

115/304 (37.80)

115/319 (36.10)

121/309 (39.20)

132/314 (42.0)

115/319 (36.10)

131/321 (40.80)

149/299 (49.80)

144/309 (46.60)

143/305 (46.90)

136/320 (42.50)

153/320 (47.80)

166/320 (51.90)

117/321 (36.40)

HR (95% CI)

0.77 (0.62–0.96)

0.66 (0.51–0.83)

0.75 (0.60–0.94)

0.78 (0.61–0.99)

0.86 (0.66–1.12)
0.60 (0.47–0.76)

0.75 (0.61–0.93)

0.60 (0.47–0.77)

0.81 (0.62–1.06)

0.45 (0.36–0.57)

0.64 (0.51–0.81)

0.83 (0.64–1.07)

0.99 (0.77–1.27)

0.93 (0.72–1.20)

0.83 (0.63–1.07)

0.81 (0.63–1.05)

0.67 (0.52–0.87)

0.88 (0.68–1.14)

1.04 (0.82–1.32)

0.67 (0.53–0.85)

0.63 (0.49–0.81)

0.60 (0.46–0.76)

0.76 (0.60–0.97)

0.61 (0.48–0.77)

0.78 (0.63–0.98)

0.89 (0.69–1.15)

Scale/Item
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Appetite Loss

Nausea

Diarrhea

Nausea/Vomiting

Dyspnea 

Insomnia

Constipation

Shoulder Pain

Abdominal Pain

Abdominal Swelling

Jaundice

Muscle Loss 

Early Satiety 

Weight Loss

Pain (EORTC QLQ-HCC18)

Nutrition 

Fatigue (EORTC QLQ-HCC18)

Fever

Cognitive Functioning

Social Functioning

Pain (EORTC QLQ-C30)

FIG 3. TTD in PROs with (A) STRIDE versus sorafenib and (B) durvalumab versus sorafenib. EORTC, European Organization for Research and
Treatment of Cancer; GHS, global health status; HCC, hepatocellular carcinoma; HR, hazard ratio; (continued on following page)
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Trends for longer median TTD were also observed with
STRIDE or durvalumab versus sorafenib in pain, muscle loss,
early satiety, weight loss, and nutrition (Fig 3). There were
no substantial differences in shoulder pain or jaundice with
STRIDE versus sorafenib or for nausea, shoulder pain, ab-
dominal swelling, or jaundice with durvalumab versus
sorafenib (Fig 3). Although not statistically tested, median
TTD was generally numerically similar with STRIDE and
durvalumab across most symptoms (Fig 3).

Change From Baseline in PROs

MMRM analysis of adjusted mean change from baseline for
GHS/QoL, physical functioning, and role functioning indi-
cated no clinicallymeaningful deterioration over 24weeks in
any treatment arm (Fig 4A). No clinically meaningful de-
terioration in cognitive, emotional, or social functioningwas
observed over 24 weeks in any treatment arm (Appendix Fig
A2). The adjusted mean change from baseline over 24 weeks
was numerically less with durvalumab than with STRIDE for
GHS/QoL, physical, role, cognitive, and social functioning
(Fig 4A; Appendix Fig A2).

No clinically meaningful deterioration in participants’
symptom scores was observed over 24weeks with STRIDE or
durvalumab (Fig 4B). Clinically meaningful deterioration in
appetite loss and diarrhea was observed with sorafenib
(Fig 4B). Increases in fatigue, nausea, shoulder pain, and
abdominal pain scores were numerically the highest with
sorafenib (Fig 4B).

Across multiple visits (weeks 8, 16, 24, and/or 32), deteri-
oration in PROs (two-sided P < .05) was nominally signifi-
cantly less with STRIDE versus sorafenib at one or more
visits for physical, emotional, cognitive, and social func-
tioning and for fatigue, appetite loss, abdominal pain, and
swelling (data not shown). Deterioration in PROs was
nominally significantly less with durvalumab versus sor-
afenib at one or more visits for GHS/QoL, physical, emo-
tional, cognitive, role, and social functioning and for fatigue,
appetite loss, diarrhea, and abdominal pain (data not
shown). Although the above results are nominally signifi-
cant, none reached the 10-point absolute change from
baseline threshold for clinical relevance.

Improvement Rate

Participants in the STRIDE and durvalumab arms, compared
with the sorafenib arm, had an increased likelihood (OR >1)
of reporting a clinically meaningful improvement in GHS/
QoL, physical, role, and emotional functioning, and across

most disease-related symptoms (Appendix Fig A3). Nomi-
nally significant differences (lower bound of 95% CI >1) for
STRIDE versus sorafenib were observed for cognitive
functioning, social functioning, fatigue (EORTC QLQ-C30),
diarrhea, insomnia, abdominal swelling, muscle loss, weight
loss, pain (EORTC QLQ-HCC18), nutrition, and fatigue
(EORTC QLQ-HCC18; Appendix Fig A3A). Nominally signif-
icant differences for durvalumab versus sorafenib were
observed for role functioning, cognitive functioning, social
functioning, fatigue (EORTC QLQ-C30), appetite loss, di-
arrhea, abdominal swelling, muscle loss, pain (EORTC QLQ-
HCC18), and nutrition (Appendix Fig A3B).

DISCUSSION

In the primary HIMALAYA analysis, STRIDE was found to
significantly improve OS versus sorafenib.9 Even when
treatment improves survival, this benefit can be counter-
balancedby the burdenof treatment and/or its potential effect
on HRQoL.15 Assessing the impact of treatment on HRQoL,
functioning, and disease-related symptoms of people with
HCC is important to understand how clinical benefit relates to
well-being and to inform comprehensive benefit-risk
assessments.15 Hence, we investigated PROs associated with
STRIDE and durvalumab treatment regimens.

Marked and consistent benefits from the participants’
perspectives were observed with STRIDE and durvalumab
monotherapy compared with sorafenib. The STRIDE and
durvalumab monotherapy regimens were both associated
with delayed worsening of GHS/QoL, functioning, and
disease-related symptoms, compared with sorafenib; an
increased OR of clinically meaningful improvement with
STRIDE and durvalumab versus sorafenib was observed for
these scores. Thus, findings from analyses of PROs from
HIMALAYA support the clinical utility and positive benefit-
risk profile of STRIDE compared with sorafenib for the
treatment of people with uHCC.

Compliance rates for completion of the EORTC QLQ-C30 and
EORTC QLQ-HCC18 questionnaires were high and remained
steady throughout the HIMALAYA study and were consistent
with findings in HCC and other advanced tumors.17,23,24 In
addition, data for PRO assessments were collected at many
time points over an extended duration. Therefore, the
HIMALAYA analyses of PROs were conducted on a repre-
sentative and thorough sample of participants. In HIMALAYA,
participants with uHCC generally had poor overall QoL (GHS/
QoL) before treatment, suggesting a high burden of the
disease on participants general HRQoL; overall functioning
domains were on the higher end of the scale before treatment

FIG 3. (Continued). NR, not reached; PRO, patient-reported outcome; QLQ-C30, 30-item Quality of Life Questionnaire; QLQ-HCC18, 18-item HCC
Health-Related Quality of Life Questionnaire; QoL, quality of life; STRIDE, Single Tremelimumab Regular Interval Durvalumab; TTD, time to
deterioration.
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initiation. PRO scores at baseline in HIMALAYA appear similar
to those reported for the IMbrave150 study (ClinicalTrials.gov
identifier: NCT03434379) in uHCC, further supporting that
the HIMALAYA analyses of PROs were conducted on a rep-
resentative sample of people with uHCC.17

Overall, treatment with the STRIDE and durvalumab was
associated with less deterioration in GHS/QoL and func-
tioning and reduced symptom burden from baseline, com-
pared with sorafenib, suggesting that the STRIDE and
durvalumab regimens are favorable from the participants’
perspectives. In general, STRIDE and durvalumab were as-
sociated with a similar delay in worsening and a similar
improvement for GHS/QoL, functioning, and symptoms.
Neither STRIDE nor durvalumab was associated in any
clinically meaningful changes from baseline in PROs. Thus,
the addition of a single dose of tremelimumab to durvalumab
monotherapy, in the STRIDE regimen, was associated with
comparable PROs.

The clinically meaningful, favorable, and consistent
benefits in PROs for STRIDE compared with sorafenib
support the novel dose selection of the tremelimumab
(anti–CTLA-4) and durvalumab (anti–PD-L1) combina-
tion regimen for the treatment of uHCC. Other anti–CTLA-
4 therapies have been previously reported to maintain or
improve PROs; for example, ipilimumab maintained PROs
in advanced melanoma,25 nivolumab plus ipilimumab
maintained PROs in metastatic colorectal cancer,26 and
nivolumab plus ipilimumab improved PROs in advanced
HCC,27 advanced non–small cell lung cancer,28 and ad-
vanced renal cell carcinoma.29

In addition, while more treatment-emergent adverse events
(TEAEs) leading to discontinuation and dose delay were
observed with sorafenib, STRIDE and durvalumab were as-
sociated with more immune-mediated TEAEs that were
generally low grade and low frequency.9 The delayed
worsening and clinically meaningful improvement in PROs
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FIG 4. Adjusted mean change from baseline over 24 weeks in (A) GHS/QoL and functioning and (B) symptoms. Adjusted mean change from
baseline was calculated using an MMRM analysis, including treatment, visit, and treatment-by-visit interaction as explanatory variables and the
baseline score as a covariate. Data reported are the adjusted mean change from baseline averaged over 24 weeks. Error bars represent the 95%
CIs. Dotted lines represent the threshold for clinically meaningful change: an absolute change in the score of ≥10 points from the baseline score.
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life; STRIDE, Single Tremelimumab Regular Interval Durvalumab.
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observed with STRIDE and durvalumab monotherapy versus
sorafenib are consistent with their generally favorable safety
profiles. Thus, the analyses of PROs reported here further
support the overall tolerability of STRIDE in people
with uHCC.

The HIMALAYA PRO analyses had several strengths. As PRO
assessments were prespecified secondary objectives of the
HIMALAYA study, they provide qualitative insight into the
experiences of people with HCC, in line with the patient-
focused drug development guidelines.16 Additionally, the
EORTC QLQ-C30 and EORTC QLQ-HCC18 questionnaires are
well established, widely used in uHCC clinical trials, and have
been validated.15,20-22

Potential limitations of the HIMALAYA PRO analyses in-
cluded the open-label study design, which could have led to
reporting bias because of lack of blinding to treatment.
However, benefits were observed in PROs directly affected by
disease or treatment, such as physical functioning, which are
less prone to open-label bias.30 Furthermore, consistent
benefits in TTD for all PROs, along with significant im-
provement in OS for STRIDE, and favorable benefit-risk
profiles for STRIDE and durvalumab monotherapy, com-
pared with sorafenib,9 may indicate that open-label bias did

not affect these findings. Another potential limitation of the
HIMALAYA study is that PRO measurements were a sec-
ondary objective, and, as such, the study was not powered to
establish significant treatment differences for these PRO
analyses. Baseline compliance ratesmay have been impacted
by delays in delivery and technical difficulties with PRO
devices. In this study, an absolute change ≥10 points from
baseline was defined as clinically meaningful. Although the
threshold for a clinically meaningful change in PROs has not
been formally established in HCC, this definition is con-
sistent with cutoffs suggested in QoL interpretation
guidelines31,32 and with the IMbrave150 PROs analysis for
uHCC.17

In conclusion, both STRIDE and durvalumab were associated
with clinically meaningful, patient-centered benefits,
compared with sorafenib, in participants with uHCC. Thus,
the addition of a single dose of tremelimumab to durvalumab
monotherapy, in the STRIDE regimen, did not appear to be
associated with concerns from the participants’ perspec-
tives. Along with the superior OS and favorable safety pro-
file,9 these findings support the positive benefit-risk profile
of the novel STRIDE regimen compared with sorafenib, with
STRIDE offering a well-tolerated and effective treatment
option for people with uHCC.
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APPENDIX 1. SUPPLEMENTARY METHODS

European Organization for Research and Treatment of
Cancer 30-Item Quality of Life Questionnaire and European
Organization for Research and Treatment of Cancer 18-Item
Hepatocellular Carcinoma Health-Related Quality of Life
Questionnaire Questionnaires

The European Organization for Research and Treatment of Cancer (EORTC) 30-item
Quality of Life Questionnaire (QLQ-C30)20 was developed to assess health-related
quality of life (QoL) in cancer clinical trials. It has undergone extensive testing and
validation, including cross-cultural testing and validation,20 and has been used ex-
tensively in hepatocellular carcinoma (HCC) studies.15 The EORTC 18-item HCC
Health-Related Quality of Life Questionnaire (QLQ-HCC18)21,22 is an 18-item self-
administered questionnaire developed and validated specifically for HCC.

The EORTC QLQ-C30 includes multi-item scales scored from 0 to 100, namely a global
health status (GHS)/QoL scale, five functional scales (physical, role, cognitive,
emotional, and social), three symptom scales (fatigue, pain, and nausea/vomiting),
and five single-item symptom scales (dyspnea, loss of appetite, insomnia, con-
stipation, and diarrhea).20,22 The EORTC QLQ-HCC18 includes six multi-item scales
(fatigue, jaundice, nutrition, pain, fever, and body image) scored from 0 to 100 and
two single-item symptom scales (abdominal swelling and sexual interest).21,22

All items assessed by EORTC QLQ-C30 and EORTC QLQ-HCC18 were scored
according to the published scoring guidelines of the EORTC QLQ-C30 Scoring
Manual.33 All patient-reported outcome (PRO) items ranged in score from 0 to 100.
Approved translations of all PROs underwent cultural and linguistic validation for the
countries involved in the study before use.

Time to Deterioration Censoring

For the analysis of time to deterioration, participants whose GHS/QoL, function, or
symptoms did not show clinically meaningful deterioration and who were alive at the
time of the analysis were censored at the time of their last PRO assessment where
GHS/QoL, function, or symptoms could be evaluated. Participants with no post-
baseline assessment were censored at the date of random assignment. In the case
that GHS/QoL, function, or symptoms deteriorated, the participant was censored at
the time of the last PRO assessment where GHS/QoL, function, or symptoms could
be evaluated. Death was not a censoring event. If a participant died without de-
terioration within two PRO assessment visits from the last available PRO assessment,
it was considered as a deterioration event; however, if they did not have a deteri-
oration and died after two or more missed PRO assessment visits or after the last
PRO assessment, the participant was censored as alive at the time of the last PRO
assessment where GHS/QoL, function, or symptoms could be evaluated before the
two missed visits.

TABLE A1. EORTC QLQ-C30 Compliance Rates

Week

Compliance Rate, %

STRIDE (n 5 393) Durvalumab (n 5 389) Sorafenib (n 5 389)

Baseline 80.0 84.7 87.8

Overall 76.1 83.4 80.9

8 85.2 89.9 83.8

16 74.3 78.4 68.7

24 73.1 70.7 69.5

32 74.4 71.3 75.8

40 69.0 67.8 64.0

48 70.3 76.6 70.8

60 65.5 80.2 51.3

72 74.5 71.3 60.7

84 67.0 73.6 58.5

96 70.7 69.5 56.8

108 66.7 68.6 63.9

120 70.0 70.7 59.1

132 75.0 71.4 71.4

144 65.4 66.7 63.6

156 100.0 63.6 75.0

168 120.0 83.3 0.0

180 66.7 50.0 0.0

192 0.0 0.0 0.0

NOTE. Baseline compliance rate was defined as the proportion of total participants with an evaluable baseline questionnaire. Overall compliance
rate was defined as the proportion of total participants with an evaluable baseline questionnaire and at least one evaluable follow-up questionnaire.
Compliance rate at each time point was defined as the proportion of participants still under PRO follow-up with an evaluable questionnaire.
Abbreviations: EORTC, European Organization for Research and Treatment of Cancer; PRO, patient-reported outcome; QLQ-C30, 30-item Quality of
Life Questionnaire; STRIDE, Single Tremelimumab Regular Interval Durvalumab.
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TABLE A2. EORTC QLQ-HCC18 Compliance Rates

Week

Compliance Rate, %

STRIDE (n 5 393) Durvalumab (n 5 389) Sorafenib (n 5 389)

Baseline 77.1 83.6 87.5

Overall 72.7 82.8 80.8

8 86.1 89.1 82.7

16 73.3 77.4 68.6

24 71.8 69.4 68.6

32 73.3 71.3 75.2

40 67.9 67.8 64.0

48 69.7 76.6 70.8

60 65.5 80.2 51.3

72 74.5 71.3 60.7

84 67.0 73.6 73.6

96 70.7 69.5 56.8

108 66.7 68.6 63.9

120 70.0 70.7 59.1

132 75.0 71.4 71.4

144 65.4 66.7 63.6

156 100.0 63.6 75.0

168 120.0 83.3 0.0

180 66.7 50.0 0.0

192 0.0 0.0 0.0

NOTE. Baseline compliance rate was defined as the proportion of total participants with an evaluable baseline questionnaire. Overall compliance
rate was defined as the proportion of total participants with an evaluable baseline questionnaire and at least one evaluable follow-up questionnaire.
Compliance rate at each time point was defined as the proportion of participants still under PRO follow-up with an evaluable questionnaire.
Abbreviations: EORTC, European Organization for Research and Treatment of Cancer; HCC, hepatocellular carcinoma; PRO, patient-reported
outcome; QLQ-HCC18, 18-item HCC Health-Related Quality of Life Questionnaire; STRIDE, Single Tremelimumab Regular Interval Durvalumab.
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TABLE A3. EORTC QLQ-C30 and EORTC QLQ-HCC18 PRO Scores at Baseline for Additional Functioning and Symptom Items

Scale/Item STRIDE (n 5 393), Mean (SD) Durvalumab (n 5 389), Mean (SD) Sorafenib (n 5 389), Mean (SD)

EORTC QLQ-C30

Functional—cognitive functioning 87.3 (15.41) 87.6 (15.18) 87.1 (16.30)

Functional—emotional functioning 80.9 (18.06) 80.3 (18.94) 77.3 (20.48)

Functional—social functioning 85.1 (19.64) 85.2 (20.04) 84.0 (22.74)

Multiple symptoms—pain 18.5 (22.20) 16.4 (20.12) 22.3 (25.37)

Multiple symptoms—nausea/
vomiting

4.7 (11.15) 4.9 (12.18) 7.1 (16.62)

Single item—dyspnea 13.2 (21.21) 14.7 (20.86) 18.6 (24.74)

Single item—insomnia 24.1 (27.67) 22.1 (27.27) 27.3 (29.46)

Single item—constipation 11.8 (21.12) 10.8 (19.05) 13.1 (22.35)

EORTC QLQ-HCC18

Single item—muscle loss 20.7 (27.79) 22.0 (28.53) 23.9 (30.30)

Single item—early satiety 14.8 (24.39) 17.2 (25.12) 18.3 (27.32)

Single item—weight loss 14.8 (23.27) 15.2 (25.50) 16.5 (28.00)

Multiple symptoms—pain 14.8 (17.54) 14.0 (17.28) 17.9 (21.28)

Multiple symptoms—nutrition 14.2 (15.80) 14.7 (16.22) 16.1 (17.77)

Multiple symptoms—fatigue 21.4 (18.92) 21.0 (20.29) 24.6 (23.16)

Multiple symptoms—fever 5.1 (11.05) 5.4 (11.32) 7.1 (14.13)

Abbreviations: EORTC, European Organization for Research and Treatment of Cancer; HCC, hepatocellular carcinoma; PRO, patient-reported
outcome; QLQ-C30, 30-item Quality of Life Questionnaire; QLQ-HCC18, 18-item HCC Health-Related Quality of Life Questionnaire; SD, standard
deviation; STRIDE, Single Tremelimumab Regular Interval Durvalumab.
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FIG A1. TTD in (A) cognitive functioning, (B) emotional func-
tioning, and (C) social functioning. HRs were calculated versus

FIG A1. (Continued). sorafenib. HR, hazard ratio; NR, not reached;
STRIDE, Single Tremelimumab Regular Interval Durvalumab; TTD,
time to deterioration.
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FIG A2. Adjusted mean change from baseline over 24 weeks in EORTC QLQ-C30 functioning domains.
Adjusted mean change from baseline was calculated using an MMRM analysis including treatment, visit, and
treatment-by-visit interaction as explanatory variables and the baseline score as a covariate. Data reported are
the adjusted mean change from baseline averaged over 24 weeks. Error bars represent the 95% CIs. Dotted
lines represent the threshold for clinically meaningful change (an absolute change ≥10 points from baseline).
EORTC, European Organization for Research and Treatment of Cancer; MMRM, mixed-effect model repeated
measures; QLQ-C30, 30-item Quality of Life Questionnaire; STRIDE, Single Tremelimumab Regular Interval
Durvalumab.
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FIG A3. Improvement rate (best overall response of improveda) in PROs assessedwith (A) STRIDE
versus sorafenib and (B) durvalumab versus sorafenib. The analysis was performed using a
logistic regression model adjusted for treatment with factors (continued on following page)
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FIG A3. (Continued). for etiology of liver disease, ECOG, and macrovascular invasion. An odds
ratio >1 favors the STRIDE regimen or durvalumab versus sorafenib. For the GHS/QoL and
function improvement rate, the set for the analysis includes a subset of the FAS who have a
baseline GHS/QoL or function score ≤90. For the symptom improvement rate, the set for the
analysis includes a subset of the FAS who have baseline symptom scores of ≥10. aTwo con-
secutive visit responses of improvement ≥21 days apart or one visit response of improvement and
no further assessments and no death within two visits. ECOG, Eastern Cooperative Oncology
Group; EORTC, European Organization for Research and Treatment of Cancer; FAS, full analysis
set; GHS, global health status; HCC, hepatocellular carcinoma; PRO, patient-reported outcome;
QLQ-C30, 30-item Quality of Life Questionnaire; QLQ-HCC18, 18-item HCC Health-Related Quality
of Life Questionnaire; QoL, quality of life; STRIDE, Single Tremelimumab Regular Interval
Durvalumab.
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