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Summary

The phase I/Il AU-003 study in patients with treatment-naive (TN) or
relapsed/refractory (R/R) chronic lymphocytic leukaemia/small lymphocytic
lymphoma demonstrated that zanubrutinib therapy results in clinically
meaningful and durable responses with acceptable safety and tolerability.
We report updated safety and efficacy data for 123 patients with a median
follow-up of 47-2 months. Patients received zanubrutinib 160 mg twice
daily (81 patients), 320 mg once daily (40), or 160 mg once daily (two).
Discontinuations due to adverse events or disease progression were uncom-
mon. The overall response rate (ORR) was 95-9% (TN, 100%; R/R, 95%)
with 18-7% achieving complete response (CR). Ongoing response at 3 years
was reported in 85-7%. The ORR in patients with del(17p)/tumour protein
p53 mutation was 87-5% (CR 16:7%). The 2- and 3-year progression-free
survival estimates were 90% (TN, 90%; R/R, 91%) and 83% (TN, 81%; R/R,
83%) respectively. The most reported Grade >3 adverse events were neu-
tropenia (15-4%), pneumonia (9-8%), hypertension (8-9%) and anaemia
(6-5%). The annual incidence of atrial fibrillation, major haemorrhage, Grade
>3 neutropenia and Grade >3 infection decreased over time. With a median
follow-up of ~4 years, responses remain clinically meaningful and durable
and long-term tolerability to zanubrutinib therapy continues.
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Introduction

Inhibitors of Bruton tyrosine kinase (BTK) are a standard of
care for patients with chronic lymphocytic leukaemia (CLL),
with several studies showing superior outcomes in compar-
ison to chemoimmunotherapy. Long-term follow-up studies
of the first-generation BTK inhibitor, ibrutinib, show efficacy
in patients with treatment-naive (TN) and relapsed or refrac-
tory (R/R) CLL/small lymphocytic lymphoma (SLL)."* How-
ever, discontinuation of ibrutinib due to adverse events
(AEs) or disease progression can limit utility in some
patients. Discontinuation rates of 54-72% have been
reported at a median follow-up of 3-7-5 years, with AEs
accounting for 12-21%.>> A real-world analysis in a large
cohort of ibrutinib-treated patients found an estimated dis-
continuation rate of 41% at a relatively short median follow-
up of 17 months, and, notably, ibrutinib toxicity was the
most common reason for discontinuation.*

Zanubrutinib is a highly selective next-generation BTK
inhibitor. In kinase inhibition and cell-based assays, it was
more selective than ibrutinib for BTK inhibition, exhibiting
less off-target activity against epidermal growth factor recep-
tor, interleukin 2-inducible T-cell kinase (ITK), TEC, and
other tyrosine kinases, which may account for observed toxi-
cities.” Zanubrutinib also has favourable pharmacokinetic/
pharmacodynamic properties that result in a more complete
and sustained BTK inhibition compared with ibrutinib. At
the recommended phase II dose (RP2D) of 160 mg twice
daily, BTK exposure levels were ~eightfold higher than those
observed for ibrutinib at 560 mg daily in blood and lymph
node compartments.®’

In the first-in-human phase I/II  AU-003 study
(NCT02343120) in a cohort of 94 patients with CLL/SLL at a
median follow-up of 13-7 months, zanubrutinib demonstrated
high overall response rates (ORR; TN, 100%; R/R, 94-6%) and
a tolerable safety profile.” In the present study, we report long-
term efficacy and safety outcomes in 123 patients with TN or
R/R CLL/SLL in the AU-003 study.

Methods

Study design and treatment

The AU-003 study design has been previously reported.”
Briefly, AU-003 is a phase I/II, open-label study of zanubru-
tinib in patients with various B-cell malignancies, including
TN and R/R CLL/SLL. Patient enrolment began in September
2014; the last patient enrolled received the first dose of
zanubrutinib in November 2018.

Patients

Patients were eligible if they had CLL/SLL according to
World Health Organization classifications and required treat-
ment per the International Workshop on CLL.> Additional

eligibility criteria included age >18 years, Eastern Cooperative
Oncology Group performance status of 0—2; adequate
haematological (neutrophil and platelet counts >1-0 x 10°/1
and >50 x 10°/1 respectively), renal (creatine clearance
>30 ml/min), and liver [transaminase levels three-times or
less the upper limit of normal (ULN); total bilirubin <1-5-
times ULN] function. Key exclusion criteria included prior
BTK inhibitor treatment, central nervous system involve-
ment, significant cardiac disease and prior allogenic stem cell
transplantation 6 months or less before study entry. Patients
requiring concurrent strong cytochrome P450 family 3 sub-
family A (CYP3A) inhibitors/inducers or QT-prolonging
medications were excluded; aspirin and other anticoagulants,
including warfarin, were allowed.

The recommended phase II dose was determined in the
3 + 3 dose escalation cohort that included four patients with
CLL/SLL who received doses of 160 mg once (two) or twice
daily (two). No dose-limiting toxicity was encountered, and
thus, no maximally tolerated dose was identified. Based on
pharmacokinetic and pharmacodynamic data, both 320 mg
once-daily and 160 mg twice-daily schedules were selected
for further study in phase II dose expansion.” Phase II
enrolled patients with B-cell malignancies in disease-specific
cohorts, including R/R or TN mantle cell lymphoma, CLL/
SLL, and Waldenstrom macroglobulinaemia. In part II,
zanubrutinib was administered orally at 320 mg once daily
or 160 mg twice daily in 28-day cycles until unacceptable
toxicity or progression. Part II enrolled 121 patients with
CLL/SLL who received an initial dose of 160 mg twice daily
(81) or 320 mg once daily (40). In all, 28 patients receiving
an initial 320 mg once-daily dose switched to 160 mg twice
daily. A total of 125 patients with CLL/SLL were enrolled in
parts I and II of the study. Data presented herein are for 123
patients with CLL/SLL who received zanubrutinib; one
patient with prior BTK inhibitor exposure and one with
prior Richter transformation were excluded.

At the closure of the AU-003 study in March 2021,
patients who remained on zanubrutinib and who investiga-
tors determined were benefitting from treatment had the
option to cross over to a long-term extension study that
assessed longer-term safety and efficacy.

All patients provided written informed consent. The study
was conducted according to the principles of the Declaration
of Helsinki and International Conference on Harmonisation
guidelines. The protocol was approved by the institutional
review boards/independent ethics committees at each site.

Statistical analysis

Analyses included all patients with CLL/SLL receiving one or
more doses of zanubrutinib. Efficacy end-points included
ORR [complete response (CR) and partial response (PR),
including PR with lymphocytosis], duration of response
(DOR), progression-free survival (PFS), and overall survival
(OS). Response assessments were per the International
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Workshop in Chronic Lymphocytic Leukemia 2008 criteria
including PR with lymphocytosis.>®

Subgroup analyses were performed using prespecified base-
line subgroups. The ORR was summarised for each category
with 95% confidence intervals (CIs). The DOR was defined as
the time from the first qualifying response until disease pro-
gression or any-cause death. The PFS was defined as time from
treatment initiation to disease progression or any-cause death.
OS was defined as time from treatment initiation until death.
Estimation of PFS and DOR, including event-free rates at land-
mark time-points, were estimated using Kaplan—Meier method-
ology with corresponding 95% Cls. The reverse Kaplan-Meier
method was used to estimate follow-up times for PFS and
DOR. Descriptive statistics were used to summarise AE data.

Results

Baseline demographics and disease characteristics

The study enrolled 118 patients with CLL and five with SLL
between September 2014 and March 2021. Of these, 22
patients (18-9%) were TN and 101 (82-1%) were R/R. The
median (range) age at study entry for the overall population
was 67 (24-87) years, with 17-1% aged >75 years. Most
patients were male (75%). The median (range) number of
prior therapies for R/R patients was two (one—10). Prior ther-
apies included any anti-CD20 antibody (93:1%), any alkylator
(other  than 90-1%),
immunotherapy (89-1%), any purine analogue (excluding ben-
damustine; 73-3%), CVP (cyclophosphamide, vincristine,

bendamustine; any  chemo-

prednisone)- or CHOP [cyclophosphamide, doxorubicin, vin-
cristine  (Oncovin) and prednisone]-containing regimen
(16-8%), bendamustine (13-9%), any anthracycline (10-9%),
and anti-B-cell lymphoma 2 (Bcl-2) therapy (5%; Table SI).
The median time since first CLL/SLL diagnosis to enrolment
was 97-2 months (TN, 45-4 months; R/R, 101-2 months). Of
the patients with available results, 16 of 99 (16:2%; TN, three;
R/R, 13) had 17p deletion, 14 of 43 (32:6%; TN, 3; R/R, 11)
had tumour protein p53 (TP53) mutation, 23 of 98 (23-5%;
all R/R) had 11q deletion, and six of 101 had both 17p dele-
tion and TP53 mutation (5-9%; TN, one; R/R, five). Addi-
tional characteristics are summarised in Table I. Mutation
testing data were limited because assessments were optional.

Patient disposition

The median study follow-up was 54-1 months for TN and
43-7 months for R/R patients. Overall the median treatment
duration was 43 months. The median relative dose intensity
for the 320 mg once-daily dose was 97-0% and for the
160 mg twice-daily dose was 96-3%.

At time of data cut-off, 46 patients (37-4%) discontinued
therapy: 26 patients (21-1%) due to progressive disease (TN,
four; R/R, 22), 12 (9-8%) due to AEs, three (2-4%) due to
investigator’s discretion, three (2-4%) due to withdrawal by

Zanubrutinib in CLL/SLL

Table I. Summary of baseline demographics and disease characteristics.

TN R/R
Characteristic (n=22) (n=101)
Demographics
Age, years, median (range) 69-5 (48-87) 66-0 (24-87)
>75 years, n (%) 4 (18-2) 17 (16-8)
Male sex, n (%) 18 (81-8) 74 (73-3)
ECOG performance status, n (%)
0 9 (40-9) 48 (47-5)
1 11 (50-0) 50 (49-5)
2 2 (9:1) 3 (3-0)
Prior no. of anti-cancer 0 (0) 2 (1-10)
therapies, median (range)
Disease characteristics
SLL, n (%) 2(91) 3 (30)
Rai stage for CLL, n (%)
Low risk (Stage 0) 2 (9-1) 9 (8-9)
Intermediate risk (Stages I-1I) 10 (45-5) 31 (30-7)
High risk (Stages >III) 7 (31:8) 42 (41-6)

No staging 1 (4:5) 16 (15-8)
Bulky disease, n (%)
Any TL LDi >5 cm 7 (31-8) 40 (39-6)
Any TL LDi >10 cm 1 (4-5) 4 (4-0)
Mutational status, n/N (%)
del(13q) 8/18 (44-4) 37/80 (46-3)
del(11q) 0/18 (0) 23/80 (22-8)
del(17p) 3/18 (16-7) 13/81 (16-0)
Trisomy 12 3/18 (16-7) 12/79 (15-2)
TP53 mutated 3/18 (37-5) 11/35 (31-4)
del(17p) and TP53 mutated 1/18 (5-6) 5/83 (6-0)
IGHV unmutated 2/5 (40-0) 27/37 (73-0)
ALC, x 10%/1, median 769 26-4
Haemoglobin, g/l, median 122-5 1240
Platelet count, x 10°/1, median 136-0 124-0

ALC, absolute lymphocyte count; CLL, chronic lymphocytic lym-
phoma; ECOG, Eastern Cooperative Oncology Group; IGHV,
immunoglobulin heavy chain variable; TL, target lesion; LDi, diame-
ter of largest lymph node; R/R, relapsed/refractory; SLL, small lym-
phocytic leukaemia; TN, treatment-naive; TP53, tumour protein p53.

subject, one (0-8%) due to stem cell transplantation, and one
(0-8%) due to death. A total of 77 patients (62-6%) are con-
tinuing therapy in a long-term extension study. Of the
patients who discontinued due to progression, two experi-
enced Richter transformation and one had disease that trans-
formed into Hodgkin lymphoma.

Efficacy

The ORRs were 100% (95% CI 84-6-100-0) in TN patients
and 95-0% (95% CI 88-8-98-4) in R/R patients (Table II).
The CR rates were 22-7% in TN patients and 17-8% in R/R
patients. The ORR rate in patients with del(17p)/TP53 muta-
tions was 87-5% [95% CI 67-6-97-3; TN, 100% (95% CI
47-8-100-0); R/R, 84-2% (95% CI 60-4-96-6)]. Responses
deepened over time; the CR rate in the overall population

© 2021 The Authors. British Journal of Haematology published by British Society for Haematology and John Wiley & Sons Ltd. 3
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Table II. Best overall response.

TN R/R
(n=22) (n=101)
ORR: PR-L or better, n (%) 22 (100) 96 (95-0)
[95% CI] [84-6-100-0] [88-8-98-4]
CR, 1 (%) 5 (22-7) 16 (15-8)
CRi, n (%) 0 (0) 2 (2-0)
nPR, n (%) 0 (0) 2 (2:0)
PR, 1 (%) 17 (77-3) 72 (71-3)
PR-L, n (%) 0 (0) 4 (4-0)
SD, n (%) 0 (0) 4 (4-0)
Discontinued prior 0 (0) 1(1-0)

to first assessment
DOR event rate, % (95% CI)

12 months 95.2 (70-7-99-3)  97-8 (91-6-99-5)
24 months 85.7 (62:0-95-2)  89-4 (80-6-94-4)
36 months 81-0 (56:9-92-4)  86-8 (77-4-92-5)
48 months 75-2 (50-0-88-9)  67-5 (50-4-80-3)

Follow-up for DOR,
months, median (range)

44-6 (82+-59-74) 369 (0+-65-1+)

CI, confidence interval; CR, complete response; CRi, CR with incom-
plete bone marrow recovery; DOR, duration of response; nPR, nodu-
lar partial response; ORR, overall response rate; PR, partial response;
PR-L, PR with lymphocytosis; R/R, relapsed/refractory; SD, stable
disease; TN, treatment-naive; +, censored patient.

was 5-7% at 12 months, 10-6% at 24 months, 17-1% at
36 months, and 18-7% at 48 months (Figure S1). The ORR
was high regardless of age, stage at study entry, del(17p)/
TP53 mutation status, immunoglobulin heavy chain vari-
able (IGHV) mutation status, prior lines of therapy, and
other disease characteristics (Fig 1). ORR was 100% in TN
and R/R patients treated with 320 mg once daily and
93-8% in TN and R/R patients treated with 160 mg twice
daily (Table SII).

Responses were durable: 97-3% of responders continued
to respond at 12 months, 88-7% continued to respond at
24 months, and 85-7% continued to respond at 36 months
(Fig 2A, Figure S2).

Progression-free survival and overall survival

The median PFS was not reached for TN patients [95% CI
41-4 months—not evaluable (NE)] and was estimated to be
61-4 months (95% CI 50-4-NE) for R/R patients (Fig 2B).
Estimated PFS rates for all patients were 96% (95% CI 90—
98) at 12 months, 90% (95% CI 83-95) at 24 months, and
83% (95% CI 74-89) at 36 months. Although limited in size
(n = 24), estimated PFS rate for patients with del(17p)/TP53
mutations was 91% (95% CI 69-98) at 12 months and 82%
(95% CI 58-93) at 24 months (Figure S3). Longer PFS was
observed in patients with fewer lines of therapy (Fig 2C). OS
was 98% (95% CI 93-5-99-6) at 12 months, 96% (95% CI
90-1-98-2) at 24 months, and 91% (95% CI 84-4-95-2) at
36 months (Fig 2D).

Haematological recovery

Levels of haemoglobin and platelets improved over time. The
median (interquartile range, IQR) haemoglobin at baseline
was 124 (110-138) g/l and by Week 49 increased to
1375 (150-136-9) g/1 (Figure S4 and Table SIII). The med-
ian (IQR) platelets at baseline were 125 (95-176) x 10°/1
and by Week 49 increased to 158 (124-203) x 10°/1 (Fig-
ure S5 and Table SIV).

Safety

All patients reported at least one AE, 73-2% reported at least
one Grade >3 AE, and 62-6% reported a serious AE. In all,
11 patients (8:9%) had dose reductions and 54 (43-9%) had
dose interruptions due to AEs. The most common AEs
(Table III) were infections (86-2%), including upper respira-
tory tract infections (48-8%), wurinary tract infections
(23-6%), sinusitis (19-5%) and pneumonia (19-5%).

There were 12 patients with AEs resulting in zanubrutinib
discontinuation (summarised in Table SV). These included
muscular weakness in the context of degenerative joint dis-
ease and bilateral shoulder and bicep rupture, cryptococcal
pneumonia, pleural effusion, progressive squamous cell carci-
noma (SCC) of the right periauricular area and wide com-
plex tachycardia in the context of atrial fibrillation and
cardiac ablation.

Fatal AEs occurred in four patients (3-3%): coronavirus
disease 2019 (COVID-19), progressive SCC of the right peri-
auricular area, subdural haematoma, and one patient with
influenza-related pneumonia and multiple organ dysfunction
syndrome. The patient with progressive SCC had a history of
multiple skin cancers and intra-auricular skin cancer prior to
enrolment. As of the data cut-off date, 16 patients (13-0%)
had died, including nine (7-3%) from disease progression,
one (0-8%) from an unknown reason and two (1-6%) from
other causes (advanced CLL or deteriorating comorbidity).

The most commonly reported AE of interest was bruising,
which was reported in 55-3% of patients (Table IV) and
included contusion (Grade 1, 47-2%; Grade 2, 4-9%), pur-
pura (7-3%) and ecchymosis (0-8%). Minor bleeding was
reported in 38-2% of patients, of which the most reported
were haematuria (16-3%) and epistaxis (8-1%). Four patients
had Grade >3 haemorrhage events: Grade 3 haemarthrosis,
purpura and traumatic haematoma, and one fatal subdural
haematoma. Diarrhoea, mostly Grade 1 (23-6%) and Grade 2
(11-4%), occurred in 35-8% of patients; one patient had
Grade 3 diarrhoea. The median duration of any grade diar-
rhoea events was 6 days.

Atrial fibrillation or flutter was reported in six patients
(4-9%), with three patients reporting Grade 3 atrial fibrilla-
tion (2-4%; Table SVI). Two of the six patients had a prior
history of atrial fibrillation. Dose was interrupted for both
patients and recommenced at full dose; one patient later dis-
continued study drug due to wide complex tachycardia

4 © 2021 The Authors. British Journal of Haematology published by British Society for Haematology and John Wiley & Sons Ltd.
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Subgroup Response/Patients ORR, % (95% CI)
All patients 118/123 —e- 95-9 (90-8-98-7)
Age group

<65 48/50 —e 96-0 (86-3-99-5)

265 70/73 —e 95-9 (88-:5-99-1)

Gender

Male 87/92 —e- 94-6 (87-8-98-2)

Female 3131 —e 100 (88.8—100)
Disease type

CLL 113/118 —e 95-8 (90-4-98-6)

SLL 5/5 ® 100 (47-8-100)
Elevated LDH at baseline

Yes 61/65 — 93-8 (85-:0-98-3)

No 57/58 —e 98-3 (90-8-100)
Stage at study entry for CLL/SLL*

High 51/53 —e 96-2 (87-0-99-5)

Intermediate 41/42 e 97-6 (87-4-99-9)

Low 11/11 —_— 100 (71-5-100)
Baseline ECOG

0 55/57 —e 96-5 (87-9-99-6)

21 63/66 —o 95-5 (87-3-99-1)
Bulky disease (any target lesion LDi >5 cm)

Yes 43/47 —_—e 91-5 (79-:6-97-6)

Not 75176 —o 98-7 (92-9-100)
Baseline cytopenia*

Yes 63/66 —e- 95-5 (87-3-99-1)

No 55/57 —e 96-5 (87-9-99-6)
del(11q)

Yes 22/23 — o 95-7 (78-1-99-9)

No 72/75 —e- 96-0 (88-8-99-2)
del(17p)

Yes 15/16 —_— 93-8 (69-8-99-8)

No 80/83 —e- 96-4 (89-:8-99-2)
TP53 mutation status

Mutated 11/14 —_————— 786 (49-2-95-3)

Unmutated 28/29 —e 96-6 (82:2—99-9)
IGHV mutation status

Mutated 12/13 = 92-3 (64-0-99-8)

Unmutated 28/29 — 96-6 (82-:2-99-9)
Prior lines of therapy

0 22/22 —e 100 (84-6—100)

1 49/49 —e 100 (92-7-100)

2 22/24 — 91-7 (73-:0-99-0)

23 25/28 — 89-3 (71-8-97-7)

T I I 1
0 25 50 75 100

Fig 1. Forest plot of ORR. CLL, chronic lymphocytic leukaemia; ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; LDi,
longest transverse diameter; ORR, overall response rate; SLL, small lymphocytic leukaemia. *Stage at study entry: high risk includes (Rai) high
risk of CLL, and (Ann Arbor) Stage III-IV for SLL; intermediate risk includes intermediate risk of CLL and Stage I-II for SLL; low risk includes
low risk of CLL only. "Includes patients without baseline target lesion. *Cytopenia is defined as haemoglobin <110 g/l or platelet count

<100 x 10°/1 or absolute neutrophil count <1-5 x 10°/1.

attributed to underlying atrial fibrillation and underwent a
cardiac ablation procedure. For the patient experiencing
Grade 2 atrial fibrillation (patient number 4, Table SVI), the
dose was interrupted and recommenced at 80 mg once daily.
For one of the patients with Grade 3 atrial fibrillation (pa-
tient number 5, Table SVI), a pacemaker was inserted after
development of bradycardia due to rate control therapy, and
no dose interruptions or reductions were reported.

No tumour lysis syndrome was reported. Opportunistic
infections occurred in nine patients (7-3%). Cryptococcal
infections were reported in three R/R patients: one with

Grade 2 cryptococcal pneumonia and one with Grade 4 cryp-
tococcal meningitis, both successfully treated with antimicro-
bial agents and/or corticosteroids. Another patient had both
Grade 4 cryptococcal pneumonia and cryptococcal meningitis
(Cryptococcus gattii), this patient discontinued treatment due
to the pneumonia infection. All three patients had previously
received fludarabine, cyclophosphamide, and rituximab
chemotherapy. Additional details are provided in Table SVII.
The other opportunistic infections (one patient each) were
herpes zoster oticus (Grade 3), mycobacterium ulceron

(Grade 2), disseminated zoster/zoster meningoencephalitis

© 2021 The Authors. British Journal of Haematology published by British Society for Haematology and John Wiley & Sons Ltd. 5
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Fig 2. Kaplan—Meier estimates of DOR (A), PES (B), PES by prior lines of therapy (C), and OS (D) in TN or R/R patients. Number of events:
(A) five TN, 20 RR; (B) five TN, 24 R/R; (C) five, six, four, six, eight events for zero, one, two, three and >3 lines respectively; (D) two TN, 14
R/R. DOR, duration of response; PES, progression-free survival; OS, overall survival; RR, relapsed/refractory; TN, treatment-naive.

(Grade 3), fungal pneumonia (Grade 2), disseminated vari-
cella zoster aggravation (Grade 3), and listeria sepsis (Grade
4). No opportunistic infection resulted in zanubrutinib dis-
continuation.

The incidence of atrial fibrillation, Grade >3 hypertension
(cumulative incidence 8:9%), major haemorrhage, Grade >3
neutropenia, and Grade >3 infection decreased over time
(Table V). Grade >3 neutropenia decreased from 15-4% in
year 1 to 1-8% in year 2 to 1-0% in year 3. A single inci-
dence of Grade >3 haemorrhage was reported in year 3.
Atrial fibrillation rates remained consistently low (0:9% to
2-4%) in years 1-4 of the study, with a cumulative incidence
of 4-1% (any grade).

Discussion

Zanubrutinib is highly effective therapy for patients with TN
or R/R CLL/SLL. At a median follow-up of 47-2 months, the
ORR was 95:9% with an 18:7% CR rate. The depth of
response increased over time and the responses were durable:
after 2 and 3 years, 88-7% and 85-7% of patients continued
to respond to treatment respectively. Estimated 2- and 3-year
PES was 90% (TN, 90%; R/R, 91%) and 83% (TN, 81%; R/R,
83%).

The responses to zanubrutinib were seen in patients with
poor prognostic factors, including del(17p)/TP53 mutation,
IGHV unmutated, those with three or more previous
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Table III. Treatment emergent adverse events occurring in >10% of patients by preferred term and maximum severity.

Zanubrutinib in CLL/SLL

AE, n (%) Any grade Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Any 123 (100) 1(0-8) 32 (26-0) 62 (50-4) 24 (19-5) 4 (3-3)
Contusion 64 (52-0) 58 (47-2) 6 (49) 0 0 0
URTI 60 (48-8) 3 (2-4) 56 (45-5) 1(0-8) 0 0
Cough 44 (35-8) 30 (24-4) 14 (11-4) 0 0 0
Diarrhoea 44 (35-8) 29 (23-6) 14 (11-4) 1(0-8) 0 0
Headache 33 (26-8) 24 (19:5) 9 (7-3) 0 0 0
Constipation 31 (25-2) 23 (18:7) 6 (49) 2 (1-6) 0 0
UTI 29 (23-6) 1 (0-8) 22 (17:9) 6 (4-9) 0 0
Rash 29 (23-6) 19 (15-4) 9 (7-3) 1(0-8) 0 0
Fatigue 28 (22-8) 20 (16:3) 7 (57) 1 (0-8) 0 0
Arthralgia 27 (22-0) 13 (10-6) 11 (8-9) 3 (24) 0 0
Nausea 26 (21-1) 15 (12-2) 11 (8:9) 0 0 0
Back pain 25 (20-3) 15 (12-2) 9 (7-3) 1 (0-8) 0 0
Pneumonia 24 (19-5) 0 12 (9-8) 12 (9-8) 0 0
Hypertension 24 (19-5) 1(0-8) 12 (9-8) 11 (89) 0 0
Sinusitis 24 (19-5) 0 23 (18.7) 1 (0-8) 0 0
Neutropenia 22 (17-9) 1 (0-8) 2 (1-6) 6 (4-9) 13 (10-6) 0
LRTI 21 (17-1) 2 (1-6) 16 (13-0) 2 (1-6) 1 (0-8) 0
Haematuria 20 (16-3) 18 (14:6) 2 (1-6) 0 0 0
Fall 17 (13-8) 6 (49) 7 (5:7) 4 (3-3) 0 0
Muscle spasms 16 (13-0) 11 (89) 5 (4-1) 0 0 0
Dizziness 16 (13-0) 15 (12-2) 1 (0-8) 0 0 0
Cellulitis 14 (11-4) 0 8 (6:5) 6 (4-9) 0 0
GERD 14 (11-4) 8 (6:5) 6 (49) 0 0 0
Anaemia 14 (11-4) 2 (1-6) 4 (3-3) 7 (5:7) 1(0-8) 0
Vomiting 14 (11-4) 10 (8:1) 4 (3-3) 0 0 0

AE, adverse event; GERD, gastro-oesophageal reflux disease; LRTI, lower respiratory tract infection; URTI, upper respiratory tract infection; UTI,

urinary tract infection.

therapies, and those with bulky disease. Patients with del
(17p)/TP53-mutated CLL/SLL have particularly bad out-
comes and poor response to standard chemoimmunotherapy.
In this study, ORR in the subset of patients with del(17p)/
TP53 was 87-5%. The estimated probability of responding
for >36 months was 84-2%, indicating durable responses.
These findings are consistent with the SEQUOIA study in
TN patients with CLL/SLL and del(17p), reporting a 94-5%
response rate in 109 patients with del(17p) and an estimated
12-month PFS rate of 94-5%."°

Results of the present analysis are also consistent with
those of other studies on zanubrutinib in patients with R/R
CLL/SLL. A single-arm study in China (NCT03206918)
reported an ORR of 84-6% (CR 3:3%) in 91 patients at a
median 15-1 months, with 87-2% of patients alive and
progression-free at 12-9 months.!' The ORRs were similar in
patients with and without the TP53 mutation (85-0% and
84-5% respectively).'' In the first interim report of the phase
III ALPINE study of zanubrutinib versus ibrutinib in R/R
CLL/SLL (NCT03734016),"> the investigator-assessed ORR
(CR + PR + PR-L) was 88:4% (CR 1-9%) in the zanubruti-
nib arm at a median follow-up of 15-3 months."> The ORR
defined as CR + PR was slightly higher among the 24
patients with del(17p) than in the full study population

(N = 207; 83-3% vs. 78:3%). The PFS and OS rates at 1 year
were 94-9% and 97-0% respectively, in the zanubrutinib
arm."? Although differences in patient populations and other
factors make cross-trial comparisons problematic, favourable
response rates and survival in patients treated with zanubru-
tinib are a common feature of these various studies.

In the present study, zanubrutinib was well tolerated. No
new safety signals emerged with prolonged treatment, and
AEs were generally consistent with previous reports.”'>!>!*
The annual incidence of major haemorrhage, Grade >3 neu-
tropenia, and Grade >3 infection decreased over time, and
the rate of atrial fibrillation remained consistently low. The
present study findings were consistent with results from the
randomised ALPINE study, which reported significantly
lower rates of atrial fibrillation/flutter in the zanubrutinib
arm compared with the ibrutinib arm (2-5% vs. 10-1%,
P =0-0014) at a 15-3-month follow—up.13 Similarly, a lower
incidence of atrial fibrillation for zanubrutinib compared
with ibrutinib was demonstrated in patients with Walden-
strom macroglobulinaemia in ASPEN (median follow-up
19-4 months)."> The cumulative rate of Grade >3 hyperten-
sion in the present study (8-9%) was higher than the 6% rate
reported in the zanubrutinib arm of ASPEN, but lower than
the corresponding 11% rate in its ibrutinib arm."

© 2021 The Authors. British Journal of Haematology published by British Society for Haematology and John Wiley & Sons Ltd. 7
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Table IV. Adverse events of interest by maximum severity at 24-month follow-up.

AEL n (%) Any grade Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Any 123 (100) 7 (57) 41 (333) 51 (41-5) 20 (163) 4 (3-3)
Bruising* 68 (55-3) 60 (48-8) 7 (5:7) 1(0-8) 0 0
Minor bleedingt 47 (38-2) 41 (33-3) 6 (4-9) 0 0 0
Diarrhoea 44 (35-8) 29 (23-6) 14 (11-4) 1(0-8) 0 0
Headache 33 (26-8) 24 (19-5) 9 (7-3) 0 0 0
SPM 32 (26:0) 4 (3-3) 14 (11-4) 12 (9-8) 1(0-8) 1 (0-8)
Fatigue 28 (22-8) 20 (16:3) 7 (5-7) 1 (0-8) 0 0
Neutropenia 28 (22-8) 1 (0-8) 4 (3:3) 7 (5:7) 16 (13-0) 0
Arthralgia 27 (22-0) 13 (10-6) 11 (8-9) 3 (2-4) 0 0
Nausea 26 (21-1) 15 (12-2) 11 (8:9) 0 0 0
Hypertension 24 (19-5) 1(0-8) 12 (9:8) 11 (8-9) 0 0
Thrombocytopenia§ 14 (11-4) 5 (4-1) 5 (4-1) 4 (3-3) 0 0
Anaemia 14 (11-4) 2 (1-6) 4(33) 7 (57) 1(0-8) 0
Myalgia 12 (9:8) 10 (8-1) 1 (0-8) 1(0-8) 0 0
Petechiae 10 (8:1) 9 (7-3) 1(0-8) 0 0 0
Opportunistic infections 9 (7-3) 0 3 (2:4) 3 (2:4) 3 (2:4) 0
Atrial fibrillation/flutter 6 (49) 0 2 (1-6) 4 (3:3)Y 0 0
Major bleeding# 4 (3:3) 0 0 3 (2-4) 0 1 (0-8)

AEI, adverse event of interest; SPM, second primary malignancy.

*Purpura, contusion, or ecchymosis.

tPooled term of bleeding, not including bruising, petechiae, or major bleeding.

iNeutropenia, neutrophil count decreased, or febrile neutropenia.
§Thrombocytopenia or platelet count decreased.

Y[Three atrial fibrillation and one atrial flutter.

#Grade >3 haemorrhage.

Table V. Incidence of treatment emergent adverse events of interest over time.

TEAEs 0-12 months

TEAEs 12-24 months

TEAEs 24-36 months TEAEs 36-48 months

Category, % (n =123) (n=114) (n=104) (n = 82)
Gr >3 infection* 15-4 9:6 9-6 3.7
Gr >3 neutropeniaf 154 1-8 1-0 1-2
Gr >3 anaemia 4-9 09 0-0 12
Gr >3 hypertension 4-1 35 0-0 2:4
Opportunistic infection 4.1 1-8 0-0 12
Atrial fibrillation/flutter 2:4 0-9 1-0 12
Gr >3 major haemorrhage} 1-6 0-0 1-0 0-0
Gr >3 arthralgia 1-6 0-0 1-0 0-0
Gr >3 thrombocytopenia§ 0-8 0-0 19 12

Gr, grade; TEAE, treatment emergent adverse event.

*All infection terms pooled. Only Grade >3 infections are reported. Opportunistic infections and pneumonia/lung infections are a subgroup of all

pooled infections.

tNeutropenia, neutrophil count decreased, or febrile neutropenia.
}Grade >3 haemorrhage.

§Thrombocytopenia or platelet count decreased.

Chronic lymphocytic leukaemia commonly occurs in older
patients who often have comorbidities; therefore, long-term
tolerability is important. Discontinuations or dose reductions
due to toxicities with zanubrutinib were relatively uncom-
mon and only 9-8% of patients discontinued due to AEs.
This is consistent with data from other studies having shorter
(~15 months) median follow-up, which have reported

7-7%" and 8-8%'" rates of zanubrutinib discontinuation due
to AEs. These low discontinuation rates suggests that
zanubrutinib has a favourable safety profile and is suitable
for long-term use as a single agent.

In conclusion, the AU-003 study includes a large number
of patients with TN and R/R CLL/SLL being treated with
single-agent zanubrutinib over ~4 years and provides

8 © 2021 The Authors. British Journal of Haematology published by British Society for Haematology and John Wiley & Sons Ltd.



valuable evidence supporting deeper and durable responses
with prolonged treatment. The combination of sustained effi-
cacy with acceptable tolerability with prolonged single-agent
zanubrutinib in patients with CLL/SLL suggest long-term use
is feasible, even for those with unfavourable disease charac-
teristics.
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