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ABSTRACT

Objective: Zanubrutinib is a highly selective, next-generation Bruton’s tyrosine kinase inhibitor. In the
phase 3 SEQUOIA trial (NCT03336333), treatment with zanubrutinib resulted in significantly improved
progression-free survival compared to bendamustine plus rituximab (BR) in adult patients with treat-
ment-naive chronic lymphocytic leukemia (CLL) and small lymphocytic lymphoma (SLL) without
del(17p). The current analysis compared the effects of zanubrutinib versus BR on patients’ health-
related quality-of-life (HRQoL).

Methods: In the SEQUOIA trial, patient-reported outcomes (PROs) were assessed at baseline and every
12 weeks (3 cycles) using the EORTC QLQ-C30 and EQ-5D-5L. Descriptive analyses were performed on
all the questionnaires’ scales and a mixed model for repeated measures was performed using the key
QLQ-C30 endpoints of global health status/QoL (GHS/Qol), physical and role functioning, and symp-
toms of fatigue, pain, diarrhea, and nausea/vomiting at weeks 12 and 24.
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Results: Compared with BR-treated patients, those in the zanubrutinib arm experienced greater
improvements in HRQoL outcomes at both weeks 12 and 24. By week 24, mean change differences
(95% confidence interval) between the arms were significant for GHS/QoL (4.9 [0.9, 9.0]), physical func-
tioning (3.8 [0.8, 6.7]), diarrhea (—6.2 [-10.0, —2.5]), fatigue (—4.5 [-8.9, —0.1]), and nausea/vomiting
(4.5 [-8.9, —0.1]); role functioning (4.8 [—0.2, 9.7]) was marginally better in the zanubrutinib arm and
there were no differences in pain symptoms (—0.4 [-4.3, 5.1]) between the arms.

Conclusions: During the first 24 weeks of treatment, zanubrutinib was associated with better HRQoL
outcomes in patients with treatment-naive CLL/SLL without del(17p) compared to BR.

Trial registration: The SEQUOIA trial is registered on clinicaltrials.gov as SEQUOIA trial (NCT03336333).

Introduction designed to have fewer off-target effects associated with ear-
lier generation BTK inhibitors'*™'>. SEQUOIA (BGB-3111-304;
NCT03336333), a global, open-label, randomized, phase 3
clinical trial, compared zanubrutinib versus bendamustine
plus rituximab (BR) combination chemoimmunotherapy in

adult patients with treatment-naive CLL/SLL. After a median

Chronic lymphocytic leukemia (CLL) and small lymphocytic
lymphoma (SLL) are different manifestations of the same dis-
ease and are the most common type of leukemia in adults in
the Western world'™3. Compared with the general popula-

tion, patients with CLL/SLL have substantially worse health- s ' }
related quality-of-life (HRQoL)®. The negative impact on follow-up of 26.2months for this interim analysis, CLL/SLL

HRQoL may be due to the disease itself, the side-effects patients without del(17p) demonstrated significantly pro-

related to treatment (e.g. nausea, diarrhea), or both*2, longed progression-free survival (PFS) with zanubrutinib ver-
Until recently, initial treatment for CLL has been chemo- sus BR (hazard ratio = 0.42 [95% confidence interval (Cl) =

immunotherapy; however, advances in development of new  0.28-0.63]; 2-sided p <.0001)'°.

Bruton’s tyrosine kinase (BTK) inhibitors have transformed The current analysis focused on HRQoL using patient-

the therapeutic landscape for CLL/SLL>*°7'2. Zanubrutinib is a  reported outcome (PRO) assessments from the prespecified

highly selective next-generation BTK inhibitor which was interim analysis of SEQUOIA in a cohort of patients with
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treatment-naive CLL without del(17p). The objective was to
compare the effects of receiving zanubrutinib versus BR on
the patients’ HRQoL.

Materials and methods
Study design and patients

In the SEQUOIA study (NCT03336333), treatment-naive
patients without del(17p) (cohort 1) were randomized 1:1 to
receive either zanubrutinib or BR using a centralized inter-
active web response system'®. Randomization was stratified
by age (<65years versus >65years), Binet stage (C versus A
or B), immunoglobulin heavy-chain variable region mutational
status (mutated versus unmutated), and geographic region
(North America versus Europe versus Asia-Pacific). Treatment
with BR was considered a standard of care in patients with
untreated CLL/SLL in the participating countries and was
deemed acceptable as a comparator by regulatory authorities.

Zanubrutinib was administered orally as 160mg twice
daily until disease progression or unacceptable toxicity;
bendamustine was administered intravenously as 90 mg/m?/
day on the first 2days of cycles 1 through 6 (each cycle
lasted 28 days) and rituximab was administered intravenously
as 375mg/m? on the day before or day of the start of cycle
1, then 500mg/m? on the first day of cycles 2-6. Eligible
patients had CLL/SLL that required treatment and were
unsuitable for treatment with fludarabine, cyclophosphamide,
and rituximab. Premedication to reduce and manage symp-
toms in accordance with institutional standards before
administering bendamustine was permitted per protocol. In
accordance with Good Clinical Practice'’, the protocol and
amendments were reviewed and approved by the study
sites’ institutional review boards/independent ethics commit-
tees. Written informed consent was obtained from patients
prior to any participation in the study.

PRO endpoints

HRQoL was assessed via the European Organization for
Research and Treatment of Cancer (EORTC) Quality of Life
Questionnaire — Core 30 (QLQ-C30)'® and the EuroQolL 5-
dimension 5-level (EQ-5D-5L) questionnaire'®, both of which
are validated and widely used PRO instruments to assess
HRQoL in patients with cancer'®. The QLQ-C30 and EQ-5D-5L
were administered at baseline and then every 12weeks (3
cycles) until disease progression, death, or withdrawal of
consent, regardless of study treatment discontinuation.
Patients completed the questionnaires before any other
procedure.

The QLQ-C30 is used to assess the overall HRQoL of can-
cer patients during the past week and includes a global
health status/quality-of-life (GHS/QolL) index scale, five func-
tional scales (physical, role, emotional, cognitive, and social
functioning), and nine symptom scales (fatigue, pain,
nausea/vomiting, dyspnea, insomnia, appetite loss, constipa-
tion, diarrhea, and financial impact)'®%°. The GHS/QoL scale
items are rated using a numeric rating scale from 1-7

(anchored at very poor and excellent), whereas the remain-
ing items are rated using a verbal-descriptive scale from 1-4
(not at all, a little, quite a bit, and very much). Higher scores
on the GHS/QoL and functioning scales indicate better
HRQoL, whereas higher scores on the symptom scales sug-
gest worsening HRQoL. Key PRO endpoints were prespecified
based on the most relevant disease- and treatment-related
scales of the QLQ-C30 for patients with CLL/SLL3™?'. They
included GHS/QolL, physical and role functioning, as well as
the symptom scales for diarrhea, fatigue, nausea/vomiting,
and pain®”’. Additionally, the EQ-5D-5L's visual analogue
scale (EQ-VAS), which asks patients to rate their general
health prior to administration of the questionnaire, on a
scale from 0 (the worst health you can imagine) to 100 (the
best health you can imagine), was used to descriptively
assess general health status.

Statistical analysis

All randomized patients in the intent-to-treat (ITT) population
who received at least one dose of study drug and completed
the baseline and at least one post-baseline PRO question-
naire were included in this analysis. Completion rates were
defined as the ratio of patients who completed the question-
naires at each treatment cycle to patients randomized that
were still on treatment. PRO endpoints were evaluated at
Weeks 12 and 24 in order to assess the impact of HRQoL
during active treatment cycles.

Raw scores were calculated as the average of the item(s)
that contribute to each scale; a linear transformation to
standardize the raw scores was then utilized so that the
scores for each scale ranged from 0-100. Descriptive analyses
using means and standard deviations (SD) were performed
on all the PRO scales of QLQ-C30 and the EQ-VAS. To assess
differences within and between the arms from baseline to
the key clinical cycles, a mixed model for repeated measures
(MMRM) was used with the key PRO endpoint’s score as the
response variable. Covariates included treatment, study visit,
treatment by study visit interaction, and three randomization
stratification factors (age [<65years versus >65 years], Binet
stage [C versus A or B], and immunoglobulin heavy-chain
variable region mutational status [mutated versus unmu-
tated]). Within- and between-group comparisons were
reported as differences in the least-squares (LS) mean change
from baseline with 95% Cls. Between-group p values were
two-sided and nominal, without multiplicity adjustment. All
analyses were conducted using SAS version 9.4. Clinical
meaningfulness was defined as >5% (i.e. 5-point) mean
change from baseline®*2*,

Results
Demographics

As of the May 7, 2021 data cut-off, 479 patients were
enrolled in cohort 1, with 241 patients randomized to zanu-
brutinib and 238 randomized to BR. Baseline demographics
and disease characteristics were generally balanced



Table 1. Demographics and baseline disease characteristics.

Zanubrutinib BR
(n=241) (n=238)

Age in years, median (IQR) 70 (66-75) 70 (66-74)

>65 years, n (%) 196 (81.3) 192 (80.7)
Male, n (%) 154 (63.9) 144 (60.5)
Race, n (%)

White 221 (91.7) 206 (86.6)

Black 4(1.7) 4 (0.4)

Asian or Pacific Islander 5(2.1) 9 (3.8)

Race not reported or unknown 11 (4.5) 22 (9.2)
ECOG performance status, n (%)

0 110 (45.6) 101 (42.4)

1 116 (48.1) 117 (49.2)

2 15 (6.2) 20 (8.4)
Cancer type, n (%)

CLL 221 (91.7) 218 (91.6)

SLL 20 (8.3) 20 (8.4)
IGHV mutation status, n (%)

Mutated 109 (45.2) 110 (46.2)

Unmutated 125 (51.9) 121 (50.8)

QNS/Missing 7 (2.9) 7 (2.9)
Binet stage at study entry for CLL or SLL, n (%) 241 238

Binet stage at study entry for SLL, n (%)

A 33 (13.7) 31 (13.0)

B 138 (57.3) 137 (57.6)

C 70 (29.0) 70 (29.4)

Abbreviations: BR, bendamustine plus rituximab; CLL, chronic lymphocytic
leukemia; ECOG, Eastern Cooperative Oncology Group; IGHV, immunoglobulin
heavy chain variable region; IQR, interquartile range; QNS, Quantity Not
Sufficient; SLL, small lymphocytic lymphoma.

Table 2. Completion rates.

Zanubrutinib BR Total
(n=241) (n=238) (n=479)
Baseline
Patients completed questionnaire, n 224 202 426
Completion rate (%)* 92.9 84.9 88.9
Week 12
Patients completed questionnaire, n 205 177 382
Completion rate (%) 85.1 74.4 79.7
Week 24
Patients completed questionnaire, n 201 182 383
Completion rate (%)* 83.4 76.5 80.0

Abbreviation: BR, bendamustine plus rituximab.
“Number of patients who completed the questionnaire divided by the number
of patients randomized to treatment.

between the treatment groups (Table 1); full demographic
information is available in Tam et al."® Antiemetics and anti-
nauseants were administered as premedication/prophylaxis
in 77.5% (n=183) of patients in the BR arm during the
treatment phase.

Completion rates

Across all patients in the ITT population, completion rates for
both PRO questionnaires were greater than 74% at weeks 12
and 24 (Table 2). Completion rates for both PRO question-
naires at weeks 12 and 24 were higher in the zanubrutinib
arm relative to the BR arm, with completion rates exceeding
83% and 74%, respectively, post-baseline.

Change from baseline at weeks 12 and 24

Baseline scores of the QLQ-C30 scales and EQ-VAS were simi-
lar across the two treatment arms (Supplementary Table S1).
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Table 3. Mean change in the QLQ-C30 scales from baseline to weeks 12
and 24.

Zanubrutinib BR
(n=1241) (n=1238)
n Mean Change (SD) n Mean Change (SD)

GHS/Qol index score

Week 12 204 2.3 (20.39) 166 1.3 (18.61)

Week 24 194 4.4 (20.05) 166 —0.7 (20.50)
Functional scores
Emotional functioning

Week 12 204 4.3 (16.46) 167 3.7 (16.78)

Week 24 195 4.6 (17.96) 167 2.9 (18.35)
Physical functioning

Week 12 203 1.7 (13.78) 169 0.4 (13.78)

Week 24 194 3.5 (13.67) 169 —0.3 (16.83)
Role functioning

Week 12 205 1.2 (22.78) 169 —3.1 (24.62)

Week 24 196 2.3 (24.02) 169 —2.9 (26.62)
Social functioning

Week 12 204 0.3 (20.24) 168 —2.6 (23.47)

Week 24 195 2.6 (20.88) 168 —0.2 (23.99)
Cognitive functioning

Week 12 204 0.0 (16.39) 168 —0.7 (15.34)

Week 24 195 —0.6 (14.09) 168 —2.1 (16.68)
Symptom scores
Appetite loss

Week 12 202 —4.3 (24.61) 168 2.1 (24.29)

Week 24 195 —5.7 (21.87) 169 4.2 (28.58)
Financial difficulties

Week 12 204 —0.7 (20.69) 166 —0.1 (20.31)

Week 24 195 —1.4 (20.47) 167 1.5 (24.53)
Constipation

Week 12 201 —1.5 (22.06) 168 1.9 (20.99)

Week 24 195 —2.5 (20.19) 166 0.6 (21.80)
Diarrhea

Week 12 200 —4.5 (23.93) 168 —3.5 (22.08)

Week 24 195 -1.6 (1.52) 168 4.3 (22.26)
Dyspnea

Week 12 200 —4.5 (23.93) 168 —3.5 (22.08)

Week 24 193 —2.6 (24.34) 169 —0.3 (26.38)
Fatigue

Week 12 201 —5.7 (19.59) 169 -1.2 (22.42)

Week 24 193 —7.1 (20.01) 169 —1.9 (24.80)
Nausea/vomiting

Week 12 202 -1.3(12.78) 168 2.8 (14.10)

Week 24 195 —1.7(10.67) 169 3.0 (15.40)
Pain

Week 12 203 1.4 (20.82) 169 —3.0 (22.48)

Week 24 194 —0.4 (23.78) 169 —0.5 (23.87)
Insomnia

Week 12 200 —5.9 (27.25) 169 —4.1 (28.32)

Week 24 195 —6.8 (27.89) 169 —3.9 (28.48)

Abbreviations: BR, bendamustine plus rituximab; GHS, global health status;
QLQ-C30, Quality of Life Questionnaire — Core 30; Qol, quality-of-life; SD,
standard deviation.

Higher scores in the GHS/QoL index and functional scales and lower scores in
the symptom scales indicate better health-related quality-of-life.

Overall, the PRO endpoints’ scores in the zanubrutinib arm
showed more improvement from baseline to both weeks 12
and 24 in comparison with the BR arm (Table 3). Of note,
pain symptom scores improved more from baseline to week
12 for BR patients as compared to zanubrutinib and were
maintained in both arms by week 24.

MMRM analysis

Results of the MMRM analysis examining the within- and
between-group changes from baseline to the clinical cycles
associated with weeks 12 and 24 in the key PRO endpoints
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Figure 1. Least-squares mean change from baseline in key PRO endpoints at weeks 12 and 24.
Abbreviations: BR, bendamustine plus rituximab; Cl, confidence interval; GHS, global health status; LS, least-squares; PRO, patient-reported outcome; QLQ-C30, Quality of Life

Questionnaire — Core 30; QoL, quality-of-life.

Higher scores on the GHS/QoL index and functional scales and lower scores in the symptom scales indicate better health-related quality-of-life. Analysis is based on a linear mixed model
for repeated measures; the dependent variable of this model is the QLQ-C30 scale score at different visits (baseline, week 12, and week 24). The model includes treatment (pre-treatment/
baseline versus BR versus zanubrutinib), time (as a categorical variable), treatment by time interaction, as well as the three randomization stratification factors as fixed effects; and patient

as the random intercept. All p values are nominal and for descriptive purposes.

are reported in Figure 1; data from all the QLQ-30 scales are
presented in Supplementary Table S2. The LS mean change
from baseline in GHS/QoL and physical functioning were
similar in patients who received zanubrutinio and BR at
week 12; however, by week 24, in patients receiving zanu-
brutinib, significant differences in improvement for GHS/QoL
and physical functioning were observed compared with
patients receiving BR (Figure 1a). Role functioning scores
worsened for patients treated with BR compared to improve-
ments in the zanubrutinib arm at both weeks 12 and 24; the
differences between treatments approached significance at
both cycles.

While diarrhea scores were generally unchanged in
patients receiving zanubrutinib from baseline to weeks 12
and 24, these scores worsened over time in patients

receiving BR (Figure 1b). By week 24, the difference in diar-
rhea scores between treatment arms was statistically signifi-
cant, with the scores remaining unchanged in patients
receiving zanubrutinib and worsening in the patients receiv-
ing BR. Clinically meaningful reduction from baseline was
also observed in the zanubrutinib arm for fatigue symp-
toms. Even though fatigue decreased in both arms, the dif-
ferences between the arms widened over time, with the
zanubrutinib arm having significantly more improvement in
fatigue at week 24. At weeks 12 and 24, patients in the
zanubrutinib arm reported decreased nausea/vomiting and
patients in the BR arm reported increased nausea/vomiting;
the differences between the arms were significant at both
weeks 12 and 24. Finally, although patients who received
BR initially experienced significantly lower pain scores at
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week 12 compared with patients who received zanubruti-
nib; by week 24, pain scores were similar, with no signifi-
cant differences between the arms.

EQ-VAS

The zanubrutinib and BR arms experienced similar improve-
ments in general health status according to the VAS score of
the EQ-5D-5L (mean [SD] of 78.6 [15.9] for zanubrutinib and
74.5 [17.6] for BR at week 12 and 79.5 [16.6] for zanubrutinib
and 76.3 [16.9] for BR at week 24). At both follow-up visits,
the zanubrutinib arm had numerically better scores com-
pared to the BR arm, although the magnitude of change was
not an indication of a meaningful difference between the
two arms.

Discussion

Analysis of PRO data in patients with treatment-naive
CLL/SLL without del(17p) mutation from the randomized
SEQUOIA trial found that those who were treated with zanu-
brutinib reported better HRQoL than patients who were
treated with BR. The ability of zanubrutinib to improve or
maintain patients’ HRQoL was initially observed at week 12
on all key endpoints from the EORTC QLQ-C30, with the
exception of pain; these improvements continued through
week 24. By cycle 6 (week 24), significant improvements rela-
tive to the BR arm were seen in overall health status and
physical functioning, as well as diarrhea, nausea/vomiting,
and fatigue symptom scores. Additionally, patients in the
zanubrutinib treatment arm reported marginally better role
functioning compared to BR at week 24; there were no sig-
nificant differences in pain symptom scores. Of note, scores
on the EQ-5D-5L VAS did not show any differences between
the arms at either follow-up visit. Patients in both treatment
arms reported similar improvements when rating their gen-
eral health using the EQ-5D-5L; this generic instrument with
a single-day recall period might not be sensitive enough to
detect any differences between treatments.

The EORTC QLQ-C30 assesses the overall HRQoL of cancer
patients during the week prior to administration of the ques-
tionnaire, and is among the most frequently used HRQoL
instruments in clinical trials of patients with CLL*>. The
EORTC originally developed a 16-item CLL-specific question-
naire that is no longer recommended by the developer;
instead, a revised 17-item version is now available (QLQ-
CLL17)%. The QLQ-CLL17 includes scales assessing symptom
burden due to disease and/or treatment, physical condition/
fatigue, and worries/fears about health and functioning.
Instruments that are applicable to a broad range of cancer
patients such as the QLQ-C30 have the advantage of being
broadly comparable across studies, yet they may not
adequately capture specific aspects of HRQoL - including
functional limitations and symptoms - that are more impor-
tant for patients with CLL/SLL.

Unfortunately, there are limited comparable PRO data
available from other clinical trials focused on the impact of
BTK inhibitors in patients with CLL, and no prior study has
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provided a head-to head comparison of a BTK inhibitor to
BR'"'2%728 Previous trials comparing ibrutinib plus BR versus
placebo and BR found no differences between treatment
arms in HRQoL'??8, The improvements in HRQoL reported in
this study follow a similar pattern observed in the clinical
outcomes of SEQUOIA where prolonged PFS and lower inci-
dence of grade 3 or worse adverse events (AEs) at a median
follow-up of 26 months was reported in patients who were
treated with zanubrutinib versus BR'®.

Limitations

Limitations of this analysis include the possibility that treat-
ment-emergent AEs, especially nausea and diarrhea, may have
impacted patient reports of functioning and symptoms.
Future analysis that examines the direct associations between
AEs and relevant PRO endpoints should be explored. The data
presented here show the impact of zanubrutinib versus BR on
HRQoL in the first 24 weeks following treatment initiation (i.e.
the treatment phase). However, it is notable that zanubrutinib
is a continuous oral therapy while BR is a time-limited chemo-
immunotherapy regimen, and analysis of PRO impact beyond
the 24-week treatment cycle duration of BR was not per-
formed. Although such analysis is confounded by treatment
regimen, further examination to compare longer-term follow-
up on zanubrutinib versus the post-treatment phase of BR
may be warranted as mature data.

Conclusions

PROs, assessed during the first 6 months of treatment in the
phase 3 SEQUOIA trial, demonstrate that patients treated
with zanubrutinib had significantly improved and clinically
meaningful HRQoL compared with BR in patients with treat-
ment-naive CLL/SLL without del(17p) mutation. These data
highlight improvements of patients’ global health, physical
functioning, and key symptoms of nausea/vomiting, diarrhea,
and fatigue in this patient population. Long-term follow-up
and further analyses will help determine the full extent to
which zanubrutinib improves patient HRQoL.
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