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Summary

Acalabrutinib, a Bruton tyrosine kinase inhibitor, demonstrated greater selectivity
and improved safety versus ibrutinib in a head-to-head trial in relapsed/refractory
(R/R) chronic lymphocytic leukaemia. In the R/R marginal zone lymphoma (MZL)
cohort (phase 2) of a phase 1b/2 trial (NCT02180711), 43 patients with MZL and at
least one prior therapy received acalabrutinib 100 mg twice daily until disease pro-
gression or unacceptable toxicity [median age 69 years (range 42-84); median one
(1-4) prior systemic regimens]. Median follow-up was 13.3 months (range 0.5-45.5).
Among 40 patients evaluable for response, investigator-assessed overall response
rate was 53% [95% confidence interval (CI) 36%-69%] with five (13%) complete re-
sponses. Tumour reduction occurred in 40 (93%) of the treated patients. Median time
to response was 2.9 months (median duration of response not estimable). Estimated
median progression-free survival (PFS) was 27.4 months (12-month PES rate, 67%).
Five patients died (disease progression, n = 4; septic shock, n = 1). Seventeen pa-
tients (40%) had grade 3 or higher adverse events (AEs), most commonly neutrope-
nia (14%), anaemia, dyspnoea (7% each), fatigue and thrombocytopenia (5% each).
Hypertension occurred in 5%; atrial fibrillation/flutter and major haemorrhage
were not reported. AEs led to treatment discontinuation in three (7%) patients.

Acalabrutinib was active and well tolerated in patients with R/R MZL.
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INTRODUCTION

Marginal zone lymphoma (MZL) is an indolent B-cell malig-
nancy comprising approximately 7% of B-cell non-Hodgkin
lymphomas (NHLs)." The World Health Organisation cate-
gorises MZL into three main subtypes, extranodal, splenic
and nodal, each with specific diagnostic criteria, genetic at-
tributes and therapeutic implications.” Treatment typically
consists of chemoimmunotherapy for first-line therapy in
high-tumour-burden disease’; however, less toxic treatment
alternatives are needed in relapsed/refractory (R/R) dis-
ease, particularly for those who may not be candidates for
chemoimmunotherapy.

Similar to other lymphoid malignancies, MZL patho-
physiology is driven in part by dysregulation of the NF-xB
signalling pathway.* B-cell receptor signalling, mediated
through the activation of the phosphoinositide 3-kinase
(PI3K) pathway, results in downstream activation of NF-«B,
sustaining MZL cells.* Bruton tyrosine kinase (BTK) inhib-
itors, which modulate B-cell receptor signalling, provide a
chemotherapy-free alternative therapy for use in several
B-cell malignancies, including chronic lymphocytic leukae-
mia/small lymphocytic lymphoma (CLL/SLL), mantle cell
lymphoma (MCL), and Waldenstrom macroglobulinaemia.’
Two BTK inhibitors, ibrutinib and zanubrutinib, are cur-
rently approved to treat R/R MZL.5™

Acalabrutinib is a next-generation BTK inhibitor cur-
rently approved to treat CLL/SLL and R/R MCL, having
greater selectivity for BTK and an improved safety pro-
file compared with ibrutinib in a head-to-head trial.'*""2
Acalabrutinib in combination with a PI3K inhibitor has
demonstrated activity in lymphoma cell lines of several
aggressive lymphomas and MZL." Clinical activity of aca-
labrutinib alone or as part of combination therapy was also
demonstrated in other aggressive lymphomas in phase 1/2
clinical trials that did not include patients with MZL."*""
In order to explore the efficacy and safety of acalabrutinib
in MZL, we report the results of a phase 2 proof-of-concept
study which examined acalabrutinib monotherapy in pa-
tients with R/R MZL.

METHODS
Study design

This analysis focuses on part 2 of an ongoing three-part,
multicentre, open-label phase 1b/2 trial (NCT02180711).
Part 1 evaluated acalabrutinib in combination with rituxi-
mab in patients with treatment-naive and R/R follicular
lymphoma (and acalabrutinib alone in R/R follicular lym-
phoma), and part 3 evaluated acalabrutinib in combination
with rituximab and lenalidomide in patients with R/R fol-
licular lymphoma. Part 2 was a phase 2 study evaluating
acalabrutinib in patients with R/R MZL. Eligible patients
were aged 18 years or older with histologically confirmed
splenic, nodal, or extranodal MZL. Patients were required
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to have radiographically measurable lymphadenopathy or
extranodal lymphoid malignancy defined as the presence
of one or more lesions that measured at least 2.0 cm in the
longest dimension and at least 1.0 cm in the longest per-
pendicular dimension as assessed by computed tomogra-
phy (CT) scan. Lesions that were not well visualised by CT
could be measured by magnetic resonance imaging (MRI)
instead. Patients with spleen-only disease were considered as
not having measurable disease and excluded from the trial.
All patients had an Eastern Cooperative Oncology Group
(ECOQG) performance status of 2 or less, and had received
at least one prior systemic therapy (including at least one
CD20-directed regimen). Patients were excluded if they had
prior exposure to a BTK inhibitor, central nervous system
(CNS) involvement of lymphoma, clinically relevant cardio-
vascular disease, active infection, or required treatment with
proton-pump inhibitors or anticoagulants. Patients received
oral acalabrutinib 100 mg twice daily as monotherapy until
disease progression or unacceptable toxicity.

The study was designed and implemented in accor-
dance with the protocol, the International Conference on
Harmonisation Harmonised Tripartite Guidelines for Good
Clinical Practices, applicable local regulations, and the eth-
ical principles as established in the Declaration of Helsinki.
An investigational review board/independent ethics com-
mittee approved the protocol at each site and all patients
provided written informed consent.

Outcomes and assessments

The primary end-point was overall response rate (ORR) per
Lugano criteria'® as assessed by the investigators. Bone mar-
row aspirate and/or biopsy was performed at screening or up
to 90 days before the first dose of acalabrutinib. For tumour as-
sessments, pre-treatment CT scan with contrast was required
within 30days before first dose of acalabrutinib, and positron
emission tomography (PET)/CT was required within 60days
before first dose of acalabrutinib. Patients with gastric mucosa-
associated lymphoid tissue (MALT) lymphoma also had an
endoscopy performed at screening or up to 90days before the
tirst dose of acalabrutinib. CT scan was then conducted every
three cycles (12weeks, +7 days) starting at day 1 of cycles 4, 7,
10, and 13, then every 24 weeks thereafter or more frequently at
the investigator's discretion. Bone marrow biopsy (if involved
by lymphoma at baseline), endoscopy (for patients with gastric
MALT), and PET/CT (PET used if a pretreatment PET scan
was positive) were required to confirm complete response
(CR). Secondary end-points included duration of response
(DOR), progression-free survival (PES), overall survival (OS),
and safety. Minimal residual disease (MRD) negativity rate
was an exploratory end-point and was assessed centrally using
the ImmunoSeq next -generation sequencing assay (Adaptive
Biotechnologies, Seattle, WA, USA) for patients with paired ar-
chival tumour and whole-blood and/or bone marrow sample
available at response. MRD shown in this report was measured
in peripheral blood.
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TABLE 1 Demographics and baseline disease characteristics

Characteristic
Age, median (range), years
Age group, n (%)
=70 years

Sex, male, 1 (%)
Race, n (%)

White

Black or African American

Not reported

Refractory vs relapsed to last treatment, # (%)

Refractory®
Relapsed”
Unknown
ECOG performance status, n (%)
0
1
2
Tumour bulk, n (%)¢
>5cm
=210 cm
Bone marrow involvement, n (%)
MZL subtype, n (%)
Extranodal
Gastric MALT
Non-gastric MALT
Nodal
Splenic
LDH >1x to 3x ULN, # (%)

Number of patients with prior systemic

regimens, n (%)G1
1-2 prior therapies

>3 prior therapies

Number of prior systemic regimens, median

(range)

Prior systemic therapy, n (%)°

Anti-CD20 mAb monotherapy

Rituximab
Obinutuzumab
Chemotherapy’
Targeted therapy
Lenalidomide
PI3K inhibitor
Other therapy
Bortezomib
Prednisone

Radioimmunotherapy

Acalabrutinib
monotherapy N =43

69 (42-84)

20 (46.5)
26 (60.5)

38 (88.4)
4(9.3)
1(2.3)

19 (44.2)
19 (44.2)
5(11.6)

23 (53.5)
19 (44.2)
1(2.3)

15 (34.9)
3(7.0)
19 (44.2)

19 (44.2)
2(4.7)
17 (39.5)
13 (30.2)
11 (25.6)
11 (25.6)

38 (88.4)
5(11.6)
1(1-4)

42(97.7)
42(97.7)
1(2.3)
25 (58.1)
4(9.3)
24.7)
2(4.7)
4(9.3)8
1(2.3)
1(2.3)
1(2.3)

TABLE 1 Continued

Acalabrutinib
Characteristic monotherapy N =43
Vorinostat 1(2.3)

Abbreviations: BR, bendamustine + rituximab; ECOG, Eastern Cooperative
Oncology Group; FR, fludarabine + rituximab; LDH, lactate dehydrogenase; mAb,
monoclonal antibody; MALT, mucosa-associated lymphoid tissue; MZL, marginal
zone lymphoma; PI3K, phosphoinositide 3-kinase; R, rituximab; R-CHOP,
rituximab + cyclophosphamide + doxorubicin + vincristine + prednisone;
R-CODBLAM, rituximab + cyclophosphamide + vincristine + dexamethasone +
bleomycin + doxorubicin + procarbazine; R-CVP, rituximab + cyclophosphamide +
vincristine + prednisone; R-EPOCH, rituximab + etoposide + prednisolone +
vincristine + cyclophosphamide + doxorubicin; R-TNOP, rituximab + thiotepa +
mitoxantrone + vincristine + prednisone/dexamethasone; RiBVD, rituximab +
bendamustine + bortezomib + dexamethasone; ULN, upper limit of normal.

“ Refractory is defined as best response of stable disease, or progressive disease, or a
partial response/complete response with duration of response <6 months.

® Relapsed is defined as best response of partial response/complete response with
duration of response >6 months.

¢ Defined as the longest diameter of any target lesion at baseline.

4 Maintenance therapies were not counted separately.

¢ Patients could have been treated with more than one of these therapies.

fRegimens included BR, FR, R-CHOP, R-CVP, R-EPOCH followed by R-
CODBLAM followed by R-CHOP, R-TNOP, single-agent alkylators + R, and RiBVD.

8 Three additional patients received cholecalciferol/placebo, and one additional
patient received clarithromycin.

Safety assessments consisted of monitoring adverse events
(AEs), laboratory assessments (haematology, clinical chemis-
try and urinalysis), vital signs and other tests. AEs were coded
using MedDRA, and the severity of AEs and laboratory ab-
normalities were graded using the Common Terminology
Criteria for Adverse Events (CTCAE) version 5.0.

Statistical analysis

Data were summarised using descriptive statistics, includ-
ing means, standard deviations, and medians for continuous
variables and proportions for discrete variables as appropri-
ate. No formal hypothesis testing was planned. Safety and
efficacy analyses were conducted in all patients who received
one or more doses of acalabrutinib, unless otherwise speci-
fied. Analyses for efficacy were conducted in those who were
evaluable for response, defined as having one or more re-
sponse assessment after the first dose of study treatment (i.e.,
overall response was not ‘unknown’ or missing). A sample
size of at least 40 patients was planned to allow characteri-
sation of acalabrutinib treatment in this part of the study,
based on feasibility. The study was fully enrolled and ongo-
ing at the time of data cut-off. Through retrospective calcu-
lation, under a binomial distribution and assuming an ORR
of 50%, it was determined that 40 patients will provide a 95%
confidence interval (CI) half-width of 15% using normal ap-
proximation for the primary end-point of ORR.

ORR was defined as the proportion of patients who
achieved a CR or partial response (PR) according to the



STRATIET AL.

BJHaem Bk

Lugano Classification for NHL'® and calculated along with
its corresponding two-sided CI. Subgroup analyses in-
cluded evaluation of ORR by MZL subtype, those refractory
to previous rituximab therapy, and other baseline disease
characteristics. DOR was defined as the time from first doc-
umentation of CR or PR to first documentation of defini-
tive disease progression or death from any cause, whichever
came first. PFS was defined as the time from start of acal-
abrutinib therapy to first documentation of objective disease
progression or death from any cause, whichever came first.
Patients who did not have disease progression or death were
censored for DOR and PFS. OS duration was measured from
the start of acalabrutinib therapy until the date of death
from any cause. Surviving patients were censored at their
date of last contact. Kaplan—-Meier methodology was used to
estimate DOR, PES, and OS curves.

RESULTS
Patients

In total, 43 patients with R/R MZL received acalabrutinib
monotherapy as of the 4 January 2022 data cut-off. Patient
accrual occurred over an approximately 3.5-year period with
the first patient's first dose on 22 March 2018, and the last pa-
tient's first dose on 4 October 2021. The median age was 69
years (range 42-84). The median number of prior systemic
regimens was one (range 1-4). Prior systemic cancer therapies
included anti-CD20 therapies (98%), chemotherapy (58%),

TABLE 2 Treatment response in evaluable patients

Overall N =40

Best response

BRITISH JOURNAL OF HAEMATOLOGY

targeted therapies (9%), and other therapies (19%) (Table 1).
Rituximab was the only prior therapy in 30.2% of patients and
19 (44.2%) were considered refractory to any prior rituximab-
containing therapy. Overall, 44% of patients were refractory to
their last treatment, an additional 44% relapsed after their last
treatment, and the response status or duration of response for
the remaining 12% was unknown. Nineteen (44%) patients had
extranodal subtype, 13 patients (30%) had nodal subtype, and
11 patients (26%) had splenic subtype.

Median time on study was 13.3 months (range 0.5-45.5),
and median follow-up by reverse Kaplan-Meier method was
10.8 months (95% CI 8.1-17.0). Eighteen (42%) patients dis-
continued acalabrutinib; reasons for acalabrutinib discon-
tinuation were disease progression in 12 patients (28%), AEs
and investigator's decision in two patients (5%) each, and
patient decision and death in one patient (2%) each. Twenty-
five patients (58%) continued treatment with acalabrutinib
and 37 patients (86%) remained in the study.

Efficacy

Among 43 treated patients, 40 were considered evaluable
for response. Two patients were not evaluable because they
exited the study prior to completing the first scheduled
response assessment. Among these two patients were one
patient who withdrew consent after discontinuing treat-
ment due to an AE and another patient who died due to
septic shock. A third patient had one response assessment,
but the overall response was ‘unknown’ at the time of data

MZL subtype
Extranodal Nodal Splenic
n=17 n=12 n=11

ORR?, % (95% CI)

52.5(36.1-68.5)

CR, n (%) 5(12.5)
PR, n (%) 16 (40.0)
SD, n (%) 19 (47.5)
Responders
N=21
Time to initial response, median (range), 2.9 (2.5-22.0)
months
Time to best response, median (range), 3.0 (2.5-22.0)
months
Duration of response
Number of progression events, 1 (%) 5(23.8)
Censored after response, n (%) 16 (76.2)

12-month DOR, % (95% CI)

75.8 (46.2-90.5)

64.7 (38.3-85.8) 417 (15.2-72.3) 455
(16.8-76.6)
2 (11.8) 2 (16.7) 1(9.1)
9 (52.9) 3(25.0) 4(36.4)
6 (35.3) 7 (58.3) 6 (54.5)

Abbreviations: CI, confidence interval; CR, complete response; DOR, duration of response; MZL, marginal zone lymphoma; ORR, overall response rate; PR, partial response;

SD, stable disease.

“Proportion of patients who achieved a CR or PR per Lugano criteria'® as assessed by the investigator.
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cut-off; this patient, however, will be evaluable at a later
date. Regarding the patient with septic shock, the inves-
tigator chose to not subject the patient to excessive radia-
tion at the time of the initial response assessment (cycle 4)
but planned to complete the next scheduled assessment.
The patient appeared well at the cycle 6 visit (ECOG 0,
normal/baseline laboratory measures and vital signs), but
12 days later, the patient presented to the emergency room
at a different hospital with signs of sepsis and leukopenia
and died while on maximum therapy in the intensive-care
unit. Overall, of the 40 patients with baseline PET assess-
ment, eight patients did not have F-18 fluorodeoxyglu-
cose (FDG)-avid disease (baseline Deauville score of 1, 2,
or 3), and responses were assessed by CT alone in these
patients. The ORR among evaluable patients was 52.5%
(95% CI 36%-69%) including five patients (12.5%) with
CR, and 16 patients (40%) with PR. Among the five pa-
tients with CRs, four had a Deauville score of 5 at screen-
ing, and two had bone marrow involvement at screening.
One of the two patients with bone marrow involvement
at screening had PET/CT-assessed CR demonstrated by a
Deauville score of 1 without bone marrow biopsy confir-
mation. The other patient had CT-assessed CR confirmed
with bone marrow biopsy. For the three patients without
bone marrow involvement at screening, one had PET/CT-
assessed CR with a Deauville score of 1. The other two pa-
tients had CT-assessed CRs. Among the 16 patients with
PRs, two patients met CR criteria based on CT; however,
both had bone marrow involvement at screening and did
not have bone marrow biopsy to confirm CR at the time
of response assessments; therefore, they were considered
PRs. Nineteen (47.5%) patients had stable disease as best
overall response (Table 2; Figure S1A). When analysed
by MZL subtype, ORRs were 65% (CR rate 12%), 42%
(CR rate 17%) and 46% (CR rate 9%) in extranodal, nodal
and splenic subtypes respectively (Table 2; Figure S1B).
Subgroup analysis evaluating ORR is presented in Table 3.
There was no observable difference in ORR between pa-
tients refractory to previous rituximab therapy compared
with the overall group (Table 3). Median time to initial re-
sponse was 2.9 months, median time to best response was
3.0 months, and median DOR was not estimable (95% CI
8.4 months-not estimable; Table 2; Figure 1). A swimmer
plot of response timeline for each patient is provided in
Figure S2.

Out of 21 responders, six (28.6%) were evaluable for MRD
in blood, including two patients with CR and four with PR.
Of these six patients, two became MRD-negative (defined
as less than 1x107*) during treatment, and both had PR. A
third patient with PR who was tested for MRD after disease
progression and cessation of treatment had converted to
MRD-negative since the previous test (Figure S3).

After a median follow-up of 13.3 months, estimated me-
dian PFS was 27.4 months (95% CI 11.1 months—not esti-
mable) with two patients at risk; the 12-month PFS rate was
67.0% (95% CI 46.4%-81.1%; Figure 2A). Five patients died
[disease progression, n = 3; transformation to diffuse large

TABLE 3  Overall response rate subgroup analysis among evaluable
patients
Number of
responders ORR (95% CI)
Subgroup (n/N)
Age group
<65 years 7/15 46.7 (21.3-73.4)
=65 years 14/25 56.0 (34.9-75.6)
<75 years 19/37 51.4 (34.4-68.1)
>75 years 2/3 66.7 (9.4-99.2)
ECOG performance status
0 11/20 55.0 (31.5-76.9)
>1 10/20 50.0 (27.2-72.8)
Bulky disease
<5cm 10/26 38.5(20.2-59.4)
>5cm 11/14 78.6 (49.2-95.3)
Baseline extranodal disease
Yes 11/17 64.7 (38.3-85.8)
No 10/23 43.5 (23.2-65.5)
Bone marrow involvement
Yes 10/19 52.6 (28.9-75.6)
No 11/21 52.4(29.8-74.3)
Prior lines of systemic therapy
<3 19/35 54.3 (36.6-71.2)
>3 2/5 40.0 (5.3-85.3)
Prior treatment
Anti-CD20 21/40 52.5(36.1-68.5)
Chemotherapy 16/25 64.0 (42.5-82.0)
Other therapy 4/7 57.1 (18.4-90.1)
Targeted therapy 4/4 100.0
(39.8-100.0)
Refractory to rituximab
Any rituximab therapy 8/17 47.1 (23.0-72.2)
Rituximab combination 6/10 60.0 (26.2-87.8)
Rituximab monotherapy 7/13 53.8 (25.1-80.8)

Abbreviations: CI, confidence interval; ECOG, Eastern Cooperative Oncology
Group; ORR, overall response rate.

B-cell lymphoma after stopping treatment, n = 1; AE, n =1
(septic shock occurring after approximately 5.2 months of
acalabrutinib, considered unrelated to treatment)]. Median
OS was not reached (Figure 2B) and the 12-month OS rate
was 91.4% (95% CI 75.6%-97.1%).

Safety

At the time of data cut-off, median duration of acalabruti-
nib exposure was 10 months (range 0.3-38.6). Most patients
(95%; n = 41) experienced at least one treatment-emergent
AE. Most AEs were grade 1 or 2. The most common
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FIGURE 1
progression, death, or date of censoring.

any-grade AEs are presented in Table 4. Seventeen patients
(40%) had AEs of grade 3 or higher. Grade 3 or higher AEs
occurring in two or more patients are included in Table 4.
Serious AEs occurred in seven patients (16%) and included
acute myocardial infarction, cellulitis, chronic obstructive
pulmonary disease exacerbation, dyspnoea, hypotension,
pneumonia, pneumonitis and septic shock in one patient
each. Thirteen patients (30%) required treatment withhold-
ing due to AEs; the most common AEs leading to dose with-
holdings were pneumonia in three patients (7%) and fatigue
in two patients (5%). Two patients (5%) required acalabruti-
nib dose reduction due to fatigue. AEs led to acalabrutinib
discontinuation in three patients (7%), including one event
of grade 3 hypotension, one event of grade 1 myalgia, and
one event of grade 3 pneumonitis.

Among AEs of clinical interest (Table 4), grade 2 hy-
pertension was reported in two patients (5%). One of these
patients had a history of hypertension which worsened
while on acalabrutinib. The other patient had no history
of hypertension. Infections occurred in 15 patients (35%);
the most common infections were pneumonia (7%, n = 3),
cellulitis, bronchitis, COVID-19, sinusitis, tooth infec-
tion, upper respiratory tract infection and urinary tract
infection (5%, n = 2 each). Both cases of COVID-19 were
grade 2 and resolved. Any-grade neutropenia occurred in
six patients (14%), one of whom developed a concurrent
infection (grade 2 urinary tract infection during grade 3
decreased neutrophil count, both of which resolved with-
out acalabrutinib dose modification). Neutropenia re-
sulted in dose modification (withholding) in one patient.
No febrile neutropenia was reported. Infections of grade 3
or higher included pneumonia, cellulitis and septic shock
(the only grade 5 AE in the trial) in one patient each. A
second primary malignancy occurred in two patients (un-
specified squamous cell carcinoma and squamous cell car-
cinoma of the skin). One patient had grade 3 drug-induced

9

9 8 7 7 6 6 6 4 4 4 0

Kaplan-Meier plot of duration of response. Duration of response defined as the months from first documented response to disease

pneumonitis which resolved approximately 40 days after
acalabrutinib discontinuation. No cases of atrial fibril-
lation/flutter, ventricular arrythmias, tumour lysis syn-
drome or major haemorrhage were reported.

DISCUSSION

BTK inhibitors modulate the B-cell receptor pathway to in-
hibit downstream activation of NF-kB signalling, which is
critical in the pathogenesis of MZL.* As a consequence, these
therapies provide targeted treatment that is less toxic than
chemotherapy. Chimaeric antigen receptor T-cell (CAR-T)
therapy, a promising treatment for certain R/R NHLs, in-
cluding MZL (ORR 85%, CR 55%), is under investigation for
the treatment of MZL."**° Should it gain approval for treat-
ing MZL, more therapies in R/R diseases are still needed,
particularly those without the limitations of CAR-T thera-
pies, such as CAR-T-associated toxicities, cost, and depend-
ency on T cell and patient fitness.” >

This is the first clinical trial evaluating the BTK inhibi-
tor acalabrutinib for treatment of patients with R/R MZL.
Acalabrutinib was found to have activity in R/R MZL with
an ORR of 53% among evaluable patients after a median fol-
low-up of 13.3 months. In similar studies, the BTK inhibitors
ibrutinib and zanubrutinib demonstrated ORRs of 48% (95%
CI 35%-62%) and 68% (95% CI 56%-79%) respectively, with
median follow-up times of 19.4 months and 15.7 months
respectively, in patients with R/R MZL.*® Responses with
ibrutinib were durable and deepened with longer follow-up
(ORR 0f 58% and median DOR of 27.6 months after a median
33.1 months of follow-up).** It is possible that with longer fol-
low-up, acalabrutinib may produce higher rates of response
that remain durable. Other targeted therapies, such as lena-
lidomide (in combination with rituximab) and the PI3K§
inhibitor umbralisib, have also demonstrated comparable
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response rates in patients with R/R MZL (65% and 49% re-
spectively) with longer follow-up times (28.3 months and
27.8 months respectively)*>?S; lenalidomide plus rituximab
has also demonstrated a response rate of 80% in MALT lym-
phoma after a median follow-up of 27.0 months* compared
with the ORR of 53% after a median follow-up of 13.3 months
for acalabrutinib in the current study.

In our study, acalabrutinib was well tolerated, with safety
results consistent with its known safety profile. Most AEs
were grade 1/2 in severity and treatment discontinuations
due to AEs were relatively low (7%), comparing favourably
to the rates reported in trials evaluating ibrutinib (17%) and
umbralisib (15%), and similar to that of lenalidomide plus
rituximab (9%) and zanubrutinib (6%), albeit with a shorter
follow-up in the current study.®**>*® Some events of clini-
cal interest observed with ibrutinib were of lower incidence
with acalabrutinib in the current study, such as atrial fibril-
lation (which did not occur in this study), compared with

6% in a similar ibrutinib trial.® This lower rate of atrial
fibrillation with acalabrutinib compared with ibrutinib was
also demonstrated in the head-to-head ELEVATE-RR trial
(9.4% vs. 16.0%) in CLL. Similarly, hypertension of grade 3
or higher was lower in the current study (0%) compared with
the ibrutinib trial (5%).° The potential for lower cardiac tox-
icity makes acalabrutinib a more suitable targeted treatment
as a component of combination therapy and, based partly on
this rationale along with enhanced clinical activity, acalabru-
tinib is also being evaluated in combination with chemoim-
munotherapy in ongoing phase 1-3 trials (NCT03571308,
NCT04002947, NCT04529772, NCT02972840) for aggres-
sive lymphomas such as DLBCL and MCL, and in combi-
nation with rituximab with or without lenalidomide for
follicular lymphoma in parts 1 and 3 of the current phase
1b/2 trial (NCT02180711). However, the observations about
atrial fibrillation in the current trial should be interpreted
with caution due to the shorter follow-up.



STRATIET AL.

BJHaem Bk

TABLE 4 Treatment-emergent adverse events

Acalabrutinib
monotherapy N =43

Common TEAEs (any grade in >10% of

patients or grade >3 in >2 patients), n (%) Anygrade Grade>3

Any TEAE 41 (95.3) 17 (39.5)

Headache 14 (32.6) 0

Diarrhoea 11 (25.6) 0

Fatigue 12 (27.9) 2 (4.7)

Nausea 12 (27.9) 0

Blood creatinine increased 8 (18.6) 0

Cough 8 (18.6) 0

Constipation 7 (16.3) 0

Neutropenia® 6 (14.0) 6 (14.0)

Anaemia 6 (14.0) 3(7.0)

Arthralgia 6 (14.0) 0

Contusion 6 (14.0) 0

Myalgia 6 (14.0) 0

Back pain 5(11.6) 0

Dyspnoea 5(11.6) 3(7.0)

Insomnia 5(11.6) 0

Muscle spasms 5(11.6) 0

Pain in extremity 5(11.6) 1(2.3)

Rash 5(11.6) 1(2.3)

Thrombocytopenia 3 (7.0) 2(4.7)

Events of clinical interest, n (%)

Cardiac events 6 (14,0)b 1(2.3)
Atrial fibrillation® 0 0
Ventricular tachyarrhythmias* 0 0

Anaemia 6 (14.0) 3(7.0)

Neutropenia® 6 (14.0) 6 (14.0)

Thrombocytopenia 5 (11.6) 3 (7.0)

Bleeding 10 (23.3) 0

Major bleeding® 0 0

Hepatotoxicity 5(11.6) 1(2.3)

Hypertension 2(4.7) 0

Infections 15 (34.9) 3(7.0)

Interstitial lung disease/pneumonitis 1(2.3) 1(2.3)

Second primary malignancies 2(4.7) 0

Second primary malignancies, excluding 1 (2.3) 0

non-melanoma skin cancer

Note: Treatment-emergent AEs were defined as those events with onset or
worsening on or after the date of the first dose of acalabrutinib, through the
treatment phase to 30 days after the last dose of acalabrutinib, or the first date of
subsequent anticancer therapy, whichever is earlier.

Abbreviations: AE, adverse event; CNS, central nervous system; TEAEs, treatment-
emergent adverse events.

“Includes preferred terms neutropenia and neutrophil count decreased.

®Cardiac events included tachycardia (n = 2), palpitations (1 = 2), sinus bradycardia
(n = 1), and acute myocardial infarction (n = 1).

“Includes preferred terms atrial fibrillation and atrial flutter.

dIncludes preferred terms torsade de pointes, ventricular arrhythmia,

ventricular extrasystoles, ventricular fibrillation, ventricular flutter, ventricular
tachyarrhythmia, and ventricular tachycardia.

“Defined as any haemorrhagic event that is serious, or grade >3 in severity, or that is
a CNS haemorrhage.
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A limitation of our study is the relatively small sample
size, particularly in subgroup analyses by MZL subtype, the
open-label design, and the lack of a control group. In addi-
tion, all efficacy measures, including response, were evalu-
ated by an investigator and not by an independent review
committee. Lastly, median follow-up was shorter in this
study compared with studies evaluating similar agents in
R/R MZL, and longer-term follow-up is needed to assess the
overall balance between efficacy and safety.

In conclusion, acalabrutinib was active and well toler-
ated in this initial report of a phase 2 trial of patients with
R/R MZL. The results of this study support acalabrutinib as
a safe alternative therapy and a feasible chemotherapy-free
option for patients with R/R MZL. Longer follow-up with
the current study and future studies comparing acalabruti-
nib alone or in combination to standard of care R/R MZL
therapies are needed to add further context to the potential
role of acalabrutinib for the treatment of R/R MZL, similar
to other BTK inhibitors.
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