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Acalabrutinib Versus Idelalisib Plus Rituximab or Bendamustine Plus
Rituximab in Relapsed/Refractory Chronic Lymphocytic Leukemia:

ASCEND Final Results

calabrutinib is a next-genera-

tion covalent Bruton tyrosine

kinase (BTK) inhibitor associ-
ated with less off-target kinase inhibi-
tion than the first-generation BTK
inhibitor ibrutinib.! In clinical studies,
acalabrutinib has demonstrated activity
in patients with both treatment-naive
and relapsed or refractory chronic lym-
phocytic leukemia (CLL), including
those with high-risk features.?

Ghia and colleagues discussed
the final results of ASCEND, a mul-
ticenter, open-label, phase 3 study that
compared acalabrutinib monotherapy
with standard-of-care combination
treatment in patients with relapsed or
refractory CLL>* In the ASCEND
trial, a total of 310 patients were ran-
domly assigned in a 1:1 ratio to receive
acalabrutinib (100 mg orally twice
daily) or the investigators choice of

combination treatment consisting of
either oral idelalisib at 150 mg twice
daily or intravenous [IV] bendamus-
tine at 70 mg/m? both given with
rituximab.

In a preplanned interim analysis
of the ASCEND trial (performed at
a median follow-up of 16.1 months),
single-agent acalabrutinib significantly
improved the primary endpoint of
investigator-assessed ~ progression-free
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Figure 1. Progression-free survival as assessed by investigators in the phase 3 ASCEND trial, which compared acalabrutinib monotherapy
with standard-of-care combination treatment in patients with relapsed or refractory chronic lymphocytic leukemia. The HR was based on

a stratified Cox proportional hazards model, stratified by randomization stratification factors as recorded in an interactive voice/web
response system. The P value was based on a log-rank test stratified in the same manner. HR, hazard ratio; IdR/BR, idelalisib plus rituximab/
bendamustine plus rituximab; NR, not reached; PES, progression-free survival. Adapted from Ghia P et al. ASCO abstract 8015. J Clin Oncol.
2020;38(15 suppl).?
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Figure 2. Investigator-assessed progression-free survival in the phase 3 ASCEND trial according to del(17p) and 753 mutation status.
HR, hazard ratio; IdR/BR, idelalisib plus rituximab/bendamustine plus rituximab. PFS, progression-free survival. Adapted from Ghia P et al.
ASCO abstract 8015. J Clin Oncol. 2020;38(15 suppl).?

survival (PFS) compared with the
investigator’s choice of therapy. The
final results of the ASCEND trial
reflected an additional 6 months of
follow-up.

After a median follow-up of 22
months, PES was longer in the acala-
brutinib arm than in the investigator’s
choice of treatment arm. The estimated
18-month PFS rates were 82% (95%
Cl, 75%-87.3%) vs 48% (95% ClI,
39.6-55.8), respectively. The median
PFS was not reached with acalabru-
tinib vs 16.8 months with the inves-
tigator’s choice of treatment (hazard

ratio [HR], 0.27; 95% CI, 0.18-0.40;

P<.0001; Figure 1). Acalabrutinib also
prolonged PFS among patients with
high-risk features, including del(17p),
a IP53 mutation (Figure 2), or an
unmutated immunoglobulin heavy
chain (/GHYV) gene, as well as in other
prespecified subgroups.

The median overall survival (OS),
a secondary endpoint, was not reached
in either treatment arm. The inves-
tigator-assessed overall response rate
(ORR) was similar in the 2 groups,
at 80% (95% CI, 73%-86%) in the
acalabrutinib arm and 84% (95% CI,
77%-89%) in the investigator’s choice
arm (P=.35). However, the median

duration of response was longer with
acalabrutinib monotherapy than with
the investigator’s choice of treatment;
the median duration of response was
not reached in the acalabrutinib arm
vs 18.0 months in the investigator’s
choice arm (HR, 0.19; 95% CI, 0.11-
0.33).

The median duration of exposure
to treatment with acalabrutinib mono-
therapy was 21.9 months (range, 1.1-
27.9) vs 11.5 months with idelalisib
plus rituximab (range, 0.1-27.2) and
5.6 months with bendamustine plus
rituximab (range, 1.0-7.1). The rate
of treatment discontinuation owing to
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adverse events was 56% in the idela-
lisib/rituximab arm, 16% in the acala-
brutinib monotherapy arm, and 17%
in the bendamustine/rituximab arm.

The rates of grade 3 or higher
treatment-emergent adverse events,
serious adverse events, and treatment-
related adverse events were higher with
idelalisib plus rituximab than with
acalabrutinib monotherapy or benda-
mustine plus rituximab.

In the acalabrutinib arm, the most
common adverse events of any grade
included headache (22%), neutrope-
nia (21%), diarrhea (20%), and upper
respiratory tract infections (20%);
most of the events were grade 1 or 2.
The most common grade 3 or higher
adverse events in the acalabrutinib arm
were neutropenia (17%) and anemia
(12%). Bleeding events of any grade
occurred in 29% of the acalabrutinib
arm vs 8% in the investigator’s choice
arm. The incidence of major hemor-
rhage was 3% in both treatment arms.
Infections of any grade were reported
in 63% of the acalabrutinib-treated
patients and in 65% of the patients
treated with the investigators choice
of therapy. The incidences of all other

ABSTRACT SUMMARY Cause of Death in Patients With Newly
Diagnosed Chronic Lymphocytic Leukemia Stratified by the CLL-

International Prognostic Index

A study correlated the causes of death in 1276 patients who died after a new diagno-

sis of CLL with level of risk according to the International Prognostic Index for Chronic

Lymphocytic Leukemia (CLL-IPI) (Abstract 8026). Risk was categorized as low in 35%,

intermediate in 35%, and high or very high in 30%. Among patients with high-risk

or very high-risk CLL, the cumulative incidence of death from CLL progression was

17.3% at 5 years and 30.3% at 10 years. These rates were significantly higher (P<.001)

than those for patients with intermediate-risk CLL (2.0% and 10.4%, respectively) or

low-risk CLL (0.3% and 2.8%, respectively). Among patients with high-risk or very

high-risk disease, the incidence of deaths from infection or a second malignancy was

5.7% at 5 years and 12.9% at 10 years. In patients with low-risk CLL, the cumulative

incidence of death from these causes was 2.1% at 5 years and 6.4% at 10 years.

adverse events of clinical interest, such
as atrial fibrillation, hypertension, sec-
ond primary malignancies (excluding
nonmelanoma skin cancer), and tumor
lysis syndrome (TLS), were relatively
low and similar in the 2 treatment
arms.
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Initial Results of a Multicenter, Investigator-Initiated Study of MRD-
Driven, Time-Limited Therapy With Zanubrutinib, Obinutuzumab,

and Venetoclax

he combination of venetoclax

and obinutuzumab is an FDA-

approved
initial treatment of CLL; approval was
based on results from the CLL14 trial.!
This time-limited regimen (adminis-
tered over a period of 1 year) is associ-
ated with high rates of undetectable
minimal residual disease (UMRD);
peripheral blood uMRD has been
reported in 76% of patients. Preclini-
cal data have shown synergistic activity
between venetoclax and a BTK inhibi-
tor, a finding that was supported in

regimen for the

early-phase trials.** Importantly, these
combinations appear relatively safe,

although neutropenia occurred in 35%
to 51% of patients in these studies.
Zanubrutinib is a potent, specific,
irreversible second-generation BTK
inhibitor that is approved for the treat-
ment of patients with relapsed/refrac-
tory mantle cell lymphoma (MCL).*
In the phase 3 ASPEN trial of zanu-
brutinib vs ibrutinib for the treatment
of Waldenstréom macroglobulinemia,
zanubrutinib was associated with a
lower incidence of atrial fibrillation,
severe bleeding, diarrhea, and rash
compared with ibrutinib.’> Zanubruti-
nib also minimally inhibits interleukin
2-inducible T-cell kinase, a protein

that is critical for engaging antibody-
dependent cell-mediated cytotoxicity
(ADCC).®” Thus, zanubrutinib may
be preferred in combination with a
CD20-directed monoclonal antibody
such as obinutuzumab, whose mecha-
nism of action includes ADCC. Addi-
tionally, on-treatment lymph node
biopsies in the phase 1 dose-escalation
study of zanubrutinib confirmed 100%
occupancy of BTK within the lymph
nodes of treated patients.®

Based on these data, researchers
hypothesized that zanubrutinib could
be combined with venetoclax and
obinutuzumab to achieve more fre-
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quent uMRD responses. Additionally,
it was hypothesized that a uMRD-
driven treatment duration strategy
could be used to facilitate successful
treatment discontinuation and durable
post-treatment responses. Soumerai
and colleagues presented initial results
from a multicenter, investigator-initi-
ated, phase 2 study of MRD-driven,
time-limited therapy with zanubru-
tinib, obinutuzumab, and venetoclax
(BOVen) among patients with previ-
ously untreated CLL or small lympho-
cytic lymphoma (SLL) with leukemic
involvement.’

In the BOVen regimen, patients
received a 2-month lead-in treatment,
with the goal of reducing risk for
TLS.® Zanubrutinib was administered
at a dose of 160 mg twice daily, with
obinutuzumab given at a dose of 1000
mgon days 1, 8, and 15 during cycle 1;
then on day 1 only of cycles 2 through
8. TLS risk was reassessed before cycle
3, after which venetoclax was initiated
with the recommended 5-week ramp-
up to the target dose (400 mg daily).
Patients then completed 6 cycles of the
BOVen triplet combination. Thereaf-
ter, treatment was determined by a pre-
specified uMRD endpoint. Peripheral
blood was assessed for uMRD every 2
months beginning with cycle 7. The
minimum duration of therapy was 6
months, and the maximum duration
was 24 months. A peripheral blood
uMRD response triggered an evalua-
tion for bone marrow MRD. A bone
marrow uMRD response triggered
computed tomography—based imaging
to assess response (according to crite-
ria from the International Workshop
on Chronic Lymphocytic Leukemia
[iwCLL]). Following confirmation of
uMRD in the bone marrow, patients
completed an additional 2 cycles of
therapy. They could then discontinue
treatment and enter post-treatment
surveillance after confirmation of ongo-
ing uMRD in the peripheral blood.

The primary endpoint of the
study is the rate of confirmed uMRD

responses in the blood and bone mar-

row of treated patients, determined by
flow cytometry at a sensitivity of 10
Selected secondary endpoints include
the time on therapy required to achieve
a uMRD response, the proportion of
patients who successfully discontinued
therapy, the effect of lead-in therapy
with zanubrutinib plus obinutuzumab
on TLS risk assignment, and safety and
tolerability.’

Key eligibility criteria for patient
enrollment included a diagnosis of
CLL or SLL with leukemic-phase
disease that required treatment per
iwCLL criteria. Patients had an East-
ern  Cooperative  Oncology Group
(ECOQG) performance status of 0 to
2 and adequate hematologic function.
The study enrolled patients receiv-
ing treatment with antiplatelet and
anticoagulation therapy, but not dual
antiplatelet therapy.’

From March to October 2019, 39
patients were enrolled. Their median
age was 59 years (range, 23-73), with a
3-to-1 male predominance. A total of
72% of the patients had high-risk or
very high-risk features. For example,
72% had an unmutated /GHV gene,
and 15% had a 7P53 aberration.
Mutations were also noted in the
ATM, NOTCHI, and SF3BI genes,
among others.’

The most common treatment-
emergent adverse events of all grades
were neutropenia (in 51.3%), throm-
bocytopenia (in 46.2%), infusion-
related reactions (in 41%), bruising
(in 41%), and diarrhea (in 41%).
The few adverse events of grade 3 or
higher consisted primarily of neutro-
penia and thrombocytopenia. Grade
3/4 neutropenia (an adverse event of
special interest) occurred in 15.4% of
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Figure 3. Overall response rates according to iwCLL criteria in a phase 2 study evaluating

time-limited therapy with zanubrutinib, obinutuzumab, and venetoclax in patients with

previously untreated chronic lymphocytic leukemia or small lymphocytic lymphoma with
leukemic involvement. CR, complete response; CRi, complete response with incomplete
marrow recovery; iwCLL, International Workshop on Chronic Lymphocytic Leukemia; OR,
overall response; PR, partial response; SD, stable disease. Adapted from Soumerai JD et al.
ASCO abstract 8006. J Clin Oncol. 2020;38(15 suppl).’
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ABSTRACT SUMMARY Impact of Premature Venetoclax Discontinu-
ation/Interruption on Outcomes in Relapsed/Refractory Chronic
Lymphocytic Leukemia: Phase lll MURANO Study Results

The phase 3 MURANO study compared venetoclax plus rituximab vs bendamustine

plus rituximab in patients with relapsed/refractory CLL. An analysis of 194 patients

treated with venetoclax/rituximab found that 28% of these patients prematurely

discontinued venetoclax. Among those who discontinued, 54% did so because of an

adverse event and 22% because of disease progression (Abstract 8028). Premature

discontinuation of venetoclax (for reasons other than disease progression) resulted

in a shorter median PFS of 24.3 months. The median PFS was 52.3 months among

all patients treated with venetoclax/rituximab and not reached among patients

who completed venetoclax treatment. However, other forms of dose modification

(eg, dose interruption or dose reduction, which occurred in 71% of patients) had no

effect on either PFS or OS.

patients, with 1 case of febrile neutro-
penia. Grade 3 thrombocytopenia was
reported in 5.1% of patients; no grade
4 events occurred. A grade 4 infusion-
related reaction occurred in 1 patient
(2.6%), and 1 patient had a grade 5
intracranial hemorrhage on day 1
of cycle 1. This patient had started
protocol therapy as an inpatient, and
IV heparin had been initiated for
new pulmonary emboli within 2 days
after the start of protocol therapy.
Recurrent atrial fibrillation developed
during the study in 1 patient with a
history of paroxysmal atrial fibrilla-
tion and other cardiac comorbidities.

At study entry, 43% of patients

were at high risk for TLS; this rate
dropped to 5% following lead-in treat-
ment with zanubrutinib plus obinutu-
zumab. No patients developed labora-
tory or clinical TLS during venetoclax
ramp-up treatment.

After a median follow-up of 11
months (range, 2-14+), the rate of
uMRD was 83.8% in the peripheral
blood and 73% in the bone marrow.’
The median time to bone marrow
uMRD was 6 months (range, 2-14+).
The prespecified endpoint of uMRD
was achieved in 62% of patients, all
of whom discontinued therapy after
a median of 8 months. The ORR was
100%, with a complete response (CR)

or a complete response with incom-
plete marrow recovery (CRi) reported

in 43% (Figure 3).
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Acalabrutinib in Treatment-Naive Chronic Lymphocytic Leukemia:
Mature Results From a Phase 2 Study Demonstrating Durable
Remissions and Long-Term Tolerability

argeted inhibition of BTK has

improved clinical outcomes

among patients with relapsed/
refractory or treatment-naive CLL.
Acalabrutinib is a selective BTK
inhibitor that has demonstrated less
off-target activity in vitro than other
BTK inhibitors, such as ibrutinib.! In
late 2019, acalabrutinib was approved
for the treatment of patients with CLL

on the basis of favorable results from
2 distinct phase 3 studies (ELEVATE-
TN and ASCEND).23

Byrd and colleagues presented
mature results of ACE-CL-001, the
first phase 2 study of acalabrutinib in
patients with treatment-naive CLL.4
The expansion phase of this study
enrolled 99 patients with treatment-
naive disease. The patients received

acalabrutinib until disease progression
or unacceptable toxicity. Patients ini-
tially received a dose of either 100 mg
twice daily or 200 mg once daily. Later
in the study, however, with evidence
showing that twice-daily dosing was
potentially more beneficial, all patients
received 100 mg twice daily. In addi-
tion to an assessment of tolerability,
the efficacy endpoints of ACE-CL-001
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included investigator-assessed ORR,
time to response, duration of response,
and event-free survival (EFS).*

The median age of enrolled patients
was 64 years (range, 33-85), and 46% of
the patients were ages 65 years or older.
The median time from initial diagnosis
of CLL to the first dose of treatment
was 3.4 years (range, 0.1-16.5). Nearly
half (47%) of patients had Rai stage III
or IV disease. High-risk features were
well represented, with del(17p) in 10%
of patients, unmutated /GHV in 62%,
mutated 7P53 in 14%, and complex
karyotype in 18%.*

After a median follow-up of 53
months (range, 1-59), 86% of patients
remained on acalabrutinib therapy.*
A total of 14 patients discontinued
acalabrutinib, 6 of them because of
adverse events (namely, secondary
cancers [n=4] and infections [n=2]).
The most common adverse events of
any grade were diarrhea (52%), head-
ache (45%), upper respiratory tract
infection (44%), arthralgia (42%),
and contusion (42%). Most of these
adverse events were grade 1 or 2, and
they generally resolved with time.

Serious adverse events occurred in
38% of patients; pneumonia (n=4) and
sepsis (n=3) were the only ones reported
in 2 or more patients. Two deaths were
reported during the study, one from
multiple-organ dysfunction in the
setting of pneumonia and the other
from cardiac failure. Both deaths were
considered unrelated to acalabrutinib
therapy.*

ORR as assessed by the investiga-
tor was 97%, which included CRs
in 7% and partial responses (PRs)
in 90%.% A response was seen in all
patients with a high-risk feature, includ-
ing 57 patients with unmutated /GHYV,
12 with complex karyotype, 9 with
del(17p), and 9 with mutated 7P53.
The median time to response was 3.7
months (range, 2-22). The median
duration of response with extended
follow-up was not reached; the esti-
mated 48-month durable response rate
was 97% (95% CI, 90%-99%). The
median EFS also was not reached; the
estimated 48-month EFS rate was 90%
(95% CI, 82%-94%; Figure 4).

The study authors concluded that
acalabrutinib monotherapy produced

a high response rate and a durable
response, even in patients with high-
risk genomic characteristics.* These
results support findings from earlier
phase 3 studies.® The adverse events
associated with acalabrutinib were
generally mild. Only a small subset of
patients discontinued therapy because
of adverse events. Reports of hyperten-
sion remained uncommon, even with
the extended follow-up. No long-term
safety signals emerged.
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Long-Term Follow-Up of Anti-CD19 CAR T-Cell Therapy for B-Cell

Lymphoma and Chronic Lymphocytic Leukemia

n clinical studies, chimeric antigen
Ireceptor (CAR) T-cell therapy was

associated with complete remis-
sions in patients with relapsed B-cell
lymphoma.! The complete remission
rate with the approved ant-CD19
CAR T-cell products is 40% to 54%.*
However, the long-term durability of
these responses is unclear.

Cappell and colleagues conducted
the first study of ant-CD19 CAR
T-cell therapy to show success in
the treatment of B-cell lymphoma.?
This trial evaluated the CAR therapy
FMC63-28z, later commercially devel-
oped as axicabtagene ciloleucel. Here,
the study investigators examined out-
comes and long-term adverse events in
the first 43 patients with lymphoma
treated with anti-CD19 CAR T cells.
Three of these patients received a sec-
ond CAR T-cell infusion, for a total of
46 infusions.

At the time the study was con-
ducted, the optimal lymphodepleting
chemotherapy regimen was not clear.
Patients were therefore divided into
3 cohorts with various regimens.
Patients in cohorts 1 and 2 received
the same doses of cyclophosphamide
and fludarabine; cohort 1 also received
interleukin 2 following cell infusion.
Patients in cohort 3 received a lower
dose of cyclophosphamide. Cohorts
1 and 2 included a higher number of
patients with low-grade lymphomas
or CLL. Cohort 3 had more patients
with diffuse large B-cell lymphoma
(DLBCL) or primary mediastinal large
B-cell lymphoma (PMBCL).

At baseline, 65% (n=28) of the
patients had DLBCL or PMBCL,
19% (n=8) had low-grade lymphoma,
and 16% (n=7) had CLL.? In 49% of
patients, the disease was refractory to
chemotherapy. For 19% of patients,
autologous stem cell transplant (ASCT)
had been the most recent treatment

before study enrollment. Among the
patients with CLL, the median CAR
T-cell dose was 4 x 10°/kg.

In 58% of the patients, the best
response was a CR. A PR was the best
response in 23% of patients. Among
the patients who did not achieve a CR,
none had a durable response. In con-
trast, among the 25 patients who did
achieve a CR, 60% of these responses
were evaluable and ongoing at the
last follow-up visit. The duration of
response for ongoing CRs ranged from
43 months to 113 months.

Among the 45 evaluable patients,
the median EFS was 55 months, and
the median OS was not reached.
No differences in EFS or OS were
reported on the basis of lymphoma
type or assigned cohort (Figure 5). The
median EFS for patients who achieved
a CR was not reached.?

The investigators also correlated
levels of CAR T cells with response

outcome. The peak CAR T-cell levels
of the patients who achieved a CR
were higher than those of the patients
who did not (P=.0041). Similarly, the
patients whose duration of response
was longer than 3 years had higher
peak CAR T-cell levels (P=.0051).
CAR T-cell levels peaked between
days 6 and 17 in all but 4 patients. In
these 4 patients, levels peaked between
days 26 and 55. The investigators also
examined the association between
CAR T-cell persistence and response
outcome. However, CAR T-cell per-
sistence from days 28 to 56 did not
correlate with response or duration of
response.’

Few adverse events were reported.
In the 24 evaluable patients with a
CR, 9 (38%) did not recover a nor-
mal level of B cells. In 18 of these
patients (75%), a low level of at least
1 immunoglobulin persisted for an
extended period. After treatment, 7
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patients developed a second malig-
nancy (a solid tumor malignancy in
5 and myelodysplastic syndrome in
2). 'The only autoimmune-related
adverse event was hypothyroidism,
which occurred in 1 patient. Among
the entire population of 43 patients, 4
were hospitalized with infections that

developed many months (>6) after the
CAR T-cell infusion.

B-cell levels recovered to normal
in 15 of the 24 evaluable patients who
achieved a CR. This CR was ongoing
in 10 patients (67%) at the time of
the report (median time since B-cell
recovery, 50 months).
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Safety of Acalabrutinib Monotherapy in Hematologic Malignancies:
Pooled Analysis From Clinical Trials

n vitro, the BTK selectivity of

acalabrutinib is superior to that

of ibrutinib."? Fewer off-target
effects may improve the safety profile
of acalabrutinib.*> A favorable safety
profile is supported by the low rates
of discontinuation owing to adverse
events in clinical trials of this agent
across B-cell malignancies.®® Furman
and colleagues presented the results of
a pooled analysis that aimed to provide

an overall summary of the safety profile
of acalabrutinib monotherapy across
multiple hematologic malignancies.’
The analysis included data on
safety outcomes from nine phase 1, 2,
and 3 studies conducted in patients
with CLL/SLL, Richter transforma-
tion, Waldenstrdom macroglobulin-
emia, activated B-cell-like DLBCL,
multiple myeloma, follicular lym-

phoma, MCL, and prolymphocytic

leukemia. All patients had received at
least 1 dose of acalabrutinib mono-
therapy.

Among the 1040 patients who
were included in the analysis, 35% were
treatment-naive, and 65% had relapsed
or refractory disease.” The median time
of follow-up was 26.4 months (range,
0.0-58.5). At the data cutoff, 65% of
patients remained on acalabrutinib
therapy. A total of 83% of patients
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received a dose of 100 mg twice daily.
The median duration of exposure to
acalabrutinib was 24.6 months (range,
0.0-58.5), and the median relative dose
intensity was 98.7%.

At the data cutoff, 96% of patients
had experienced at least 1 adverse event
of any grade. The most frequently
reported  all-grade adverse events
included headache (37.8%), diarrhea
(36.7%), upper respiratory tract infec-
tion (22.0%), contusion (21.7%),
nausea (21.7%), fatigue (21.3%), and
cough (21.0%). Most of these events
were mild (grade 1) or moderate (grade
2). The most common events—head-
ache and diarrhea—occurred during
the first 6 months of treatment in 35%
and 26% of patients, respectively. The
median duration of headache was 20
days (range, 1-994); most headaches
resolved and did not recur. One patient
discontinued treatment because of
headache.

Grade 3 or higher adverse events
were reported in 54.1% of patients.
The most common of these events
were neutropenia (11.2%), anemia
(7.8%), and pneumonia (5.1%). Seri-
ous adverse events were reported in
39% of patients. Pneumonia, which
occurred in 5% of patients, was the
most common serious adverse event.

Among the 13% of patients who
died, the most frequent causes were
disease progression (6%) and adverse
events (5%). The most frequent fatal
adverse event was pneumonia, occur-
ring in 8 patients (1%). All other fatal
events occurred in no more than 3
patients.’

Adverse events led to dose modifi-
cations in 4% of patients, dose delays
in 38%, and treatment discontinua-
tion in 9%. Among the patients who
discontinued treatment, most did so
because of adverse events that occurred
within the first 6 months of therapy
(Figure 6).°

Infections, an adverse event of
clinical interest, occurred in 66.7% of
patients. Grade 3 or higher infections
occurred in 17.6%. The most common

infections were upper respiratory tract
infections (22%) and sinusitis (11%).
The median time to infection was 97
days (range, 1-1343).

Other adverse events of clinical
interest included hemorrhage of any
grade (46.3%; Figure 7), atrial fibrilla-
tion (4.4%), and hypertension (7.6%).
In most patients who experienced
hemorrhage of any grade, the event
occurred within the first 6 months of
treatment. Grade 3 or higher hemor-
rhage events occurred in 2.7% of
patients. Among 40 major hemorrhage
events (which occurred in 37 patients),
22 were considered serious. Atrial
fibrillation/atrial ~ flutter  occurred
in 4.4% of patients while on study;
1.3% of these cases were grade 3. No
grade 4 or 5 events were reported. The
incidence of atrial fibrillation rose at a
constant rate of approximately 1% per
year and remained low throughout the
duration of treatment, with a median
time to onset of 522 days.’

The investigators concluded that
the results of this analysis support the
long-term safety of acalabrutinib in

patients with multiple types of B-cell
malignancies.
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Fixed-Duration Venetoclax-Obinutuzumab for Previously Untreated
Patients With Chronic Lymphocytic Leukemia: Follow-Up of Efficacy
and Safety Results From the Multicenter, Open-Label, Randomized,

Phase Ill CLL14 Trial

|-Sawaf and colleagues summa-
rized the results from CLL14,
a randomized phase 3 trial
in patients with previously untreated
CLL who had coexisting conditions.’
In CLL14, patients were randomly
assigned to receive 6 cycles of obinutu-
zumab together with either 12 cycles of
venetoclax or 12 cycles of chlorambucil.
In an earlier analysis of this study, the
estimated rate of 24-month PFS was
88.2% with fixed-duration venetoclax/
obinutuzumab vs 64.1% with chloram-
bucil/obinutuzumab.?
A total of 432 patients were ran-
domly assigned in a 1:1 ratio to the 2
arms.! The primary endpoint of the

study was investigator-assessed PES.
After a median observation duration
of 39.6 months, the 3-year PFS rate
was 81.9% with venetoclax/obinutu-
zumab vs 49.5% with chlorambucil/
obinutuzumab. The median PFS was
not reached with venetoclax/obinutu-
zumab vs 35.6 months with chloram-
bucil/obinutuzumab (HR, 0.31; 95%
CI, 0.22-0.44; P<.001; Figure 8).'
These PFS benefits were observed
across all patient risk groups. Among
patients with 7753 aberrations (dele-
tion and/or mutation), the treatment
benefit was greater with venetoclax plus
obinutuzumab than with chlorambu-
cil plus obinutuzumab. However, the
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patients with previously untreated CLL and comorbidities. Adapted from Al-Sawaf O et al.
ASCO abstract 8027. J Clin Oncol. 2020;38(15 suppl).’

poor prognosis associated with 7P53
aberrations was not overcome by either
combination treatment.'

Treatment with venetoclax plus
obinutuzumab also benefited patients
with unmutated or mutated /GHV
status. ‘This finding is particularly
notable because an eatlier follow-up
analysis of this study identified no dif-
ference in PFS between the 2 treatment
arms in patients with mutated /GHYV.
The longer follow-up in this current
analysis
with
combination among the patients with
mutated /GHV!

Median OS was not reached in
either arm. No difference in OS was
observed (HR, 1.03; 95% CI, 0.60-
1.75; P=.92).

uMRD was reported in 47.2%
of the patients treated with venetoclax
plus obinutuzumab vs 7.4% in those
treated with chlorambucil plus obinu-
tuzumab.! A landmark PFS analysis
(performed after the end of treatment)
included data from different groups of
patients according to MRD status. PES
was consistently longest in patients
with uMRD or the lowest levels of
MRD. Among patients with uMRD,
PES was similar regardless of whether
they achieved a CR or a PR.

identified greater efficacy
the venetoclax/obinutuzumab
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Effect of Adding Ublituximab to Ibrutinib on PFS, ORR, and MRD
Negativity in Previously Treated High-Risk Chronic Lymphocytic
Leukemia: Final Results of the GENUINE Phase Il Study

blituximab is an investiga-
tional anti-CD20 monoclo-
nal antibody that targets a
unique epitope on CD20 and induces
complement-dependent  cytotoxicity
(CDCQC).! In addition, ublituximab is
glycoengineered to enhance affinity
for all variants of the FcgRIIla recep-
tor. The combination of ublituximab
plus ibrutinib showed a high level of
clinical activity in a phase 2 study of
relapsed/refractory CLL.? This result
led to the GENUINE study, an open-
label, multicenter, randomized phase 3
study comparing the combination of
ublituximab plus ibrutinib vs ibrutinib
alone in patients with relapsed/refrac-
tory high-risk CLL. The trial enrolled
patients with del(17p), del(11q), or a
TP53 mutation. Initial data from the
GENUINE study indicated improved
ORR and uMRD with ublituximab/
ibrutinib.? At the prior data cutoff, the
PFS appeared better with ublituximab/
ibrutinib, although the data were still
immature.
Sharman and colleagues presented
a final analysis of this study, with a
median follow-up of 41.9 months.*
The primary endpoint, ORR as evalu-
ated by independent review committee
(IRC), was 93% with ublituximab
plus ibrutinib vs 78% with ibrutinib
alone (P=.019). The CR/CRi rate (a
secondary endpoint) was 20% with
ublituximab/ibrutinib vs 5% with
ibrutinib alone (P=.024). The second-
ary endpoint of uMRD was achieved
in 46% vs 7%, respectively (P<.001).
IRC-assessed median PFS, another
secondary endpoint, was not reached
with ublituximab/ibrutinib vs 35.9
months with ibrutinib alone (HR,
0.455; 95% CI, 0.239-0.865; P=.016
by Cox model; Figure 9). The benefit
in PFS was observed among patients

with del(17p) and/or a 753 mutation

(HR, 0.253; 95% CI, 0.099-0.646;
P=.004 by Cox model), but not in
patients with del(11q) (HR, 0.965;
95% CI, 0.357-2.607; P=.944 by Cox
model). The study investigators noted
that del(11q) is no longer categorized
as a high-risk feature in CLL treated
with single-agent ibrutinib.*

The most common adverse events
of any grade were diarrhea (56%),
infusion-related reaction (53%), and
cough (42%). Adverse events of special
interest that were more frequent with
ublituximab/ibrutinib than with ibru-
tinib alone included atrial fibrillation
(14% vs 7%) and myalgia (14% vs
24%).4
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Clinical Activity of Cirmtuzumab, an Anti-ROR1 Antibody, in
Combination With Ibrutinib: Interim Results of a Phase Ib/Il Study in
Mantle Cell Lymphoma or Chronic Lymphocytic Leukemia

eceptor tyrosine kinase-like
Rorphan receptor 1 (ROR1) is

an oncogenic embryonic tyro-
sine kinase receptor that is expressed
at high levels in many hematologic
and solid cancers. Cirmtuzumab is
a humanized monoclonal antibody
directed against RORI. Preclinical
shown that
zumab has antineoplastic activity and

studies have cirmtu-
demonstrates synergistic activity in
combination with ibrutinib."* Lee and
colleagues presented interim results of
a phase 1/2 study of cirmtuzumab plus
ibrutinib in patients with relapsed or
refractory MCL or CLL. This study
was designed to evaluate the efficacy
and safety of cirmtuzumab plus ibru-
tinib vs ibrutinib alone.?

Phase 1 of the study consisted of 2
parts: dose escalation (part 1), followed
by cohort expansion (part 2). Phase 2
was a randomized study comparing
cirmtuzumab/ibrutinib with ibrutinib
alone (part 3).° A total of 12 patients
with MCL were enrolled in part 1,
and 34 patients with CLL/SLL were
enrolled in parts 1 and 2. The median

age of the 12 patients with MCL was
63.5 years (range, 49.0-70.0), and
the median number of years since
diagnosis was 2.5 years (range, <1 to
9). The median age of the 34 patients
with CLL was 68.0 years (range, 37.0-
86.0), and the median number of years
since diagnosis was 5.5 (range, <1 to
30). Both the MCL and CLL cohorts
included patients who had been heav-
ily pretreated before study enrollment;
a major proportion had undergone
autologous or allogeneic stem cell
transplant.?

The combination of cirmtuzumab
plus ibrutinib was considered to be
well tolerated in both patient cohorts.
During phase 1, no dose-limiting or
significant grade 3 toxicities possibly
related to cirmtuzumab were reported.
Most of the adverse events that were
considered possibly related to cirmtu-
zumab consisted of fatigue, diarrhea,
and contusion.?

The majority of patients were able
to complete 1 year of treatment, after
which they were offered enrollment in
an extension study. At the April 30,

2020, data cutoff, the CR rate was
58.3% (7 of 12 patients) in the MCL
cohort, and the ORR was 83.3%. In
the CLL cohort, the CR rate was 3%,
and the ORR was 88.2%.3

All of the patients in the CLL
cohort benefited from treatment with
cirmtuzumab plus ibrutinib. Most
of these patients achieved a PR. The
patients with CLL exhibited rapid
tumor regression with treatment. The
median PFS for patients in the CLL
cohort was not reached, after a median
follow-up of 12.8 months.?
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Highlights in Chronic Lymphocytic Leukemia From the 2020 American
Society of Clinical Oncology Annual Meeting: Commentary

Susan M. O’Brien, MD

n 2020, the American Society
Iof Clinical Oncology (ASCO)

annual meeting presented abstracts
in a virtual format. Several studies in
chronic lymphocytic leukemia (CLL)
provided important data for treat-
ments such as ublituximab, acalabru-
tinib, venetoclax plus obinutuzumab,
zanubrutinib, and chimeric antigen

receptor (CAR) T-cell therapy.

Ublituximab

The GENUINE study evaluated if
the addition of ublituximab, an anti-
CD20, to ibrutinib would improve
outcomes in patients with relapsed
CLL.! The primary endpoint was
response. Preliminary results, presented
at the 2017 ASCO meeting, showed
that the response rate was higher with
the combination of ublituximab plus

ibrutinib vs ibrutinib alone.” The
more recent report provided data for
progression-free survival (PES).

The GENUINE trial enrolled
patients with high-risk disease, defined
as those with a 17p deletion, 7P53
mutation, or deletion 11q.! The patients
had received a median of 1 prior regi-
men. The trial randomly assigned 62
patients to receive ibrutinib and 64
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patients to treatment with ublituximab
plus ibrutinib. The best overall response
rate with the combination was 93%,
with a 20% rate of complete response
or complete response with incomplete
blood count recovery. With ibrutinib
alone, these rates were 78% and 5%.
An impressive finding was the 46%
rate of undetectable minimal residual
disease (MRD) seen with combination
therapy. The rate of undetectable MRD
was 7% with ibrutinib alone, which was
expected.

The median PFS was not reached
with ublituximab plus ibrutinib vs 35.9
months with ibrutinib alone, a differ-
ence that was statistically significant
(P=.016). However, the significance
was limited to patients with the 17p
deletion. Among patients with the 11q
deletion, the Kaplan-Meier curves for
PES overlapped after a median follow-
up of 42 months (P=.944).

This study is interesting for several
reasons. All of the benefit accrued
within the subset of patients with the
17p deletion. These are the first data
to suggest that antibody therapy might
be particularly beneficial in this group.
The MRD undetectability rate was sur-
prisingly high with the addition of the
antibody. Another interesting observa-
tion is that the addition of ublituximab
plus ibrutinib improved PFS. This
finding contradicts data from 2 earlier
trials using rituximab as the antibody:
one from MD Anderson that evaluated
ibrutinib with or without rituximab in
relapsed CLL, and the Alliance trial
that compared bendamustine plus
rituximab vs ibrutinib vs ibrutinib plus
rituximab in the frontline setting.>*
These trials clearly showed that adding
rituximab to ibrutinib did not impact
PES. (There was possibly a slight
improvement in the response rate.) In
the Alliance trial, both ibrutinib arms
had longer PFS than bendamustine
plus rituximab, but the addition of
rituximab to ibrutinib did not improve
outcome.

The improvement in PFES observed
in the GENUINE study may be

attributable to the specific antibody:
than ibrutinib.
However, another distinction between
the GENUINE trial and earlier trials
that combined a small molecule with

ublituximab rather

an antibody concerns the length of
therapy. In the GENUINE trial, the
antibody was continued indefinitely
with maintenance therapy, rather than
stopped after 6 months. Therefore,
patients received ublituximab every
3 months for long periods. It is not
known whether the improvement in
PFES seen with combination therapy in
the GENUINE trial is attributable to
the specific antibody or to the contin-
ued use of antibody therapy.

Acalabrutinib

Dr Richard Furman and colleagues
presented results of a pooled safety
analysis of monotherapy with acala-
brutinib, a second-generation Bruton
tyrosine kinase (BTK) inhibitor.> Acal-
abrutinib is approved for the treatment
of CLL or small lymphocytic leuke-
mia, as well as for patients with mantle
cell lymphoma who have received at
least 1 prior treatment. Acalabrutinib
has a higher half maximal inhibitory
concentration (IC,) for some of the
other kinases targeted by ibrutinib, in
addition to BTK.¢ It is thought that
many of the adverse events associated
with ibrutinib are related to kinases
other than BTK.” Acalabrutinib was
designed to cause fewer side effects
than ibrutinib.?

The data in this safety analysis
were drawn from multiple clinical
trials and included more than 1000
patients with a variety of lymphoid
malignancies, including CLL. The
median duration of follow-up was 26
months.

The analysis showed that acala-
brutinib is a very safe drug. The most
common side effect is headache, which
occurs early. Patients often developed
tachyphylaxis to headache. The median
onset of headache was 20 days into
therapy, but most cases resolved and
did not recur. Toxicities of particular

interest for BTK inhibitors include
atrial fibrillation and hypertension.
This pooled analysis reported rates of
4.4% for atrial fibrillation and 7.6%
for hypertension, confirming findings
from earlier studies. Trials of ibrutinib
report higher rates of cardiovascular
side effects.”’® Only 9% of patients
discontinued acalabrutinib owing to
adverse events. In comparison, most
trials of ibrutinib report a discontinu-
ation rate of approximately 20%.>'° In
conclusion, this large safety analysis
confirmed that acalabrutinib appears
to have less cardiovascular toxicity and
may be better tolerated—with fewer
discontinuations for adverse events—
compared with ibrutinib.

Dr Paolo Ghia and colleagues
presented final results of ASCEND,
an important phase 3 trial that, along
with the ELEVATE trial, helped lead
to the approval of acalabrutinib in
patients with CLL.'»2  The results
from this trial were recently pub-
lished.!" This 3-armed, randomized
trial enrolled patients with relapsed/
refractory CLL. The trial randomly
assigned 310 patients to treatment
with acalabrutinib at 100 mg twice
daily (the standard dose) or a control
arm: idelalisib plus rituximab (at the
standard doses) or bendamustine plus
rituximab. For patients in the control
group, the investigators selected the
treatment.

The primary endpoint of PES was
significantly longer with acalabrutinib.
The estimated 18-month PFS rates
were 82% with acalabrutinib vs 48%
in the control arms. The median PFS
was not reached in the acalabrutinib
arm, compared with 18.6 months with
bendamustine plus ricuximab and 16.2
months with idelalisib plus rituximab.
The median overall survival was not
reached in any of the arms. However,
more than 80% of the patients were
still alive at the time of the analysis.

The rate of atrial fibrillation was
6% with acalabrutinib vs 3% in the
control arms, and the rate of hyperten-
sion was 5% vs 4%, respectively. Aca-

14 Clinical Advances in Hematology & Oncology Volume 18, Issue 9, Supplement 13 September 2020



HIGHLIGHTS IN CHRONIC LYMPHOCYTIC LEUKEMIA FROM THE 2020 ASCO MEETING

labrutinib was generally well-tolerated,
and patients were able to continue
treatment. Oddly, this report provides
the final data for this study, at a median
follow-up of only 22 months.

Venetoclax

The randomized phase 3 CLL14 trial
led the US Food and Drug Administra-
tion (FDA) to approve venetoclax and
obinutuzumab as frontline therapy for
CLL." Results were updated at the
2020 ASCO meeting." This important
German trial enrolled more than 400
treatment-naive patients. The patients
were randomly assigned to treatment
with either chlorambucil and obinu-
tuzumab (n=216) or venetoclax and
obinutuzumab (n=216). In both arms,
obinutuzumab was front-loaded and
stopped after 6 months. Then, treat-
ment with venetoclax or chlorambucil
was given for 12 months. Therefore,
both regimens were time-limited and
administered for 1 year.

The presentation at the ASCO
meeting provided data for a median
follow-up of 39.5 months. There
was a dramatic difference in the pri-
mary endpoint of PFS. The rate of
PFS was 81.9% in the venetoclax/
obinutuzumab arm vs 49.5% in the
chlorambucil/obinutuzumab arm. The
rate of PFS seen with chlorambucil/
obinutuzumab was higher than in
other studies, which tend to adminis-
ter chlorambucil for 6 months, rather
than 12 months.” The median overall
survival was not reached in either arm,
but more than 90% of patients were
alive at the time of the analysis.

All patient subgroups benefited
from obinutuzumab and venetoclax.
The data show that patients with the
17p deletion are still a high-risk group.
Among patients with the 17p deletion,
outcome was better with venetoclax/
obinutuzumab vs chlorambucil/obinu-
tuzumab. This finding is not surpris-
ing because it is known that patients
with the 17p deletion do not respond
well to chemotherapy and should not
receive it.'® Among patients treated

with venetoclax plus obinutuzumab,
the median PFS had not been reached.
However, according to Kaplan-Meier
analysis, outcome appears to be much
better among patients without the 17p
deletion.

Another interesting observation
emerging from these data is that
the duration of PFS associated with
venetoclax may differ according to
immunoglobulin heavy chain gene
(IGHV) mutation status. Patients
with the /GHV mutation may have
a slightly better outcome, although
the difference did not reach statistical
significance at the time of the report.
It will be interesting to see how these
data evolve in future analyses. In con-
trast, there have been no differences in
PES between patients with or without
the /GHV mutation when treated with
BTK inhibitors. The longest follow-up
for ibrutinib is 8 years, and there is
no difference in PFS based on IGHV
mutation status.” As expected, there
was a substantial difference in outcome
according to /GHV mutation status in
the chemotherapy arm. Historically,
with chemotherapy-based therapy, the
IGHV mutation status has a substan-
tial impact on PFS.'®

Patients treated with venetoclax
must be monitored for tumor lysis syn-
drome," and this toxicity was reported
in the CLL14 trial. It is also important
to remain alert for neutropenia, which
can be caused by both venetoclax and
the antibody. Significant neutropenia
can be managed with periodic use of
growth factor support or by reducing
the dose. Some preliminary data sug-
gest that it is possible to reduce the
dose of venetoclax and still maintain
prolonged remissions.*

At the end of treatment with
venetoclax plus obinutuzumab, unde-
tectable MRD was reported in 75% of
patients. An impressive finding is that
at 18 months after treatment comple-
tion, MRD was undetectable in 47%
of patients in this arm.

The median PFS was not reached
with venetoclax plus obinutuzumab vs

35.6 months with chlorambucil plus
obinutuzumab. Patients who devel-
oped undetectable MRD appeared
to have the longest PFS, which is
not surprising. The benefit of MRD
undetectability was the same regardless
of whether the patient had a complete
response or a partial response. In most
cases, a partial response was defined by
the presence of small residual nodes.
These data reflect a trend observed
with the small-molecule therapies:
MRD status trumps response status (as
measured with standard criteria from
the National Cancer Institute). How-
ever, among patients with detectable
MRD, PES is longer in those with a
standard complete response vs a partial
response.

The remissions were durable, and
few relapses were reported. There was
no median PFS after follow-up of
approximately 3 years—which was 2
years after completion of study treat-
ment. When patients do relapse, there
is hope that it might be possible to
use the same drug again because the
relapse will occur during a treatment-
free period, and the lack of continued
treatment will not drive a resistant
clone.

Zanubrutinib

A trial from Memorial Sloan Ketter-
ing Cancer Center evaluated a 3-drug
combination of zanubrutinib, obinu-
tuzumab, and venetoclax with the goal
of establishing another finite therapy
in frontline CLL.?' Zanubrutinib is
a second-generation BTK inhibitor.
Like acalabrutinib, zanubrutinib was
designed to be more potent than ibru-
tinib and to have fewer side effects,
with less off-target kinase inhibition.
The FDA has not yet approved zanu-
brutinib for CLL, but it is approved
for mantle cell lymphoma.

Two previous trials have evalu-
ated combination therapy with small
molecules in CLL. An investigator-
initiated trial at MD Anderson Can-
cer Center evaluated ibrutinib and
venetoclax, and data were published in
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2019. This regimen was also studied
in the CAPTIVATE trial, which has
been presented at several meetings
(although not yet published).?® The
data from both of these studies were
similar, showing that 72% to 75% of
patients achieved undetectable MRD
in the bone marrow as a best response.
The high rate of MRD undetectability
is allowing patients to stop therapy.

The trial from Memorial Sloan
Kettering Cancer Center employed a
strategy in which the patients received a
2-month lead-in with zanubrutinib (at
the standard dose of 160 twice daily)
and obinutuzumab. The CAPTIVATE
trial and the MD Anderson trial also
used a lead-in with ibrutinib.?*? The
idea behind the lead-in treatment is
to debulk the patients, thereby reduc-
ing the risk for tumor lysis when they
receive venetoclax.

Patients completed 8 total cycles
of obinutuzumab and 6 cycles of the
triplet combination, and then under-
went MRD assessment. MRD was
first measured in the peripheral blood.
A subsequent bone marrow test was
administered only if the peripheral
blood test was negative. A negative
bone marrow test triggered a com-
puterized axial tomography (CAT)
scan to assess the response (accord-
ing to criteria from the International
Workshop on Chronic Lymphocytic
Leukemia). Patients with undetectable
MRD confirmed in the bone marrow
received 2 additional cycles of therapy.
If their next peripheral blood MRD
test showed undetectability, they could
stop therapy.

The trial enrolled 39 patients,
with a short median follow-up of 11
2 CLL International Prog-
nostic Index scores indicated high risk

months.

or very high risk disease in 72%, an
unusually high rate for the frontine
setting. At screening, 43% of patients
had a high risk of tumor lysis. At the
time of venetoclax initiation—after the
2-month lead-in with zanubrutinib and
the antibody—risk remained high in
only 5%. As in the CAPTIVATE trial

and the study from MD Anderson,*
this trial significantly reduced tumor
lysis risk with the lead-in treatment.
At the time of the report, no patients
in the trial had developed laboratory
or clinical tumor lysis. At a median
follow-up of 11 months, the rate of
MRD undetectability was 84% in the
blood and 73% in the bone marrow.
Thus, the rate of bone marrow MRD
undetectability was similar to that seen
in the CAPTIVATE trial and the trial
from MD Anderson.?>?

The results of this trial raise an
interesting question regarding how
much the antibody adds to the small-
molecule combination. With an MRD
undetectability rate ranging from 70%
to 80%, a very large trial would be
required to detect an improvement
from the antibody (and this study was
not designed to do so). It is too early
to discern the impact of the antibody.
Interestingly, among the patients who
had discontinued therapy based on
undetectable MRD, 52% were in a
complete response and 43% were in
a partial response (as defined, in most
cases, by persistent, borderline-size
lymph nodes). As alluded to in the
earlier discussion of the CLL14 trial,"
these small lymph nodes may not rep-
resent residual disease.

Unsurprisingly, the main toxicities
reported with the regimen of zanubru-
tinib, obinutuzumab, and venetoclax
were hematologic.?! Neutropenia was
the most frequent treatment-emergent
adverse event; most cases were grade 1
or 2. Venetoclax and obinutuzumab
are each known to cause significant
neutropenia.** In this study, the rate
of infection was low. Hypertension
occurred in 5% of patients. The rate of
atrial fibrillation was 2.6%. Data from
other studies suggest that zanubrutinib
might have the lowest numerical inci-
dence of atrial fibrillation among the
BTK inhibitors.?

CAR T-Cell Therapy
Dr Kathryn Cappell and colleagues
presented a long-term follow-up analy-

sis of a study from the National Cancer
Institute evaluating CAR T-cell ther-
apy in patients with B-cell lymphoma
or CLL.” Most trials of CAR T-cell
therapy tend to present early data on
response rates and toxicity. Although
early data are important, they do not
address the number of patients who are
potentially cured with this strategy. It
is known that CAR T-cell therapy can
cure some patients, particularly those
with acute lymphocytic leukemia.
There are studies in the pediatric acute
lymphocytic leukemia setting with
follow-up of several years.” However,
many of these patients receive consoli-
dation therapy, such as transplant.

Under Dr James Kochenderfer,
the National Cancer Institute was
among the first institutions to study
CAR T-cell therapy.® The original trial
divided patients into different cohorts,
depending on the lymphodepletion
technique and other factors. The study
enrolled 3 different populations: 28
patients with diffuse large B-cell lym-
phoma or primary mediastinal large
B-cell lymphoma, 8 patients with
low-grade lymphoma, and 7 patients
with CLL. The patients with CLL were
very heavily pretreated. Among all the
disease cohorts, the median number of
prior regimens was 4. Among patients
with diffuse large B-cell lymphoma or
primary mediastinal large B-cell lym-
phoma, 68% were refractory to che-
motherapy. The patients in this study
represented a group at very high risk.

The overall response rate was
approximately 80%, with complete
responses in 58% and partial responses
in 23%. Data across all CAR T-cell
therapies suggest that partial responses
are not durable. This study also con-
firmed data from earlier trials showing
that higher peak CAR T-cell levels are
associated with response and duration
of response.”

Among the 25 patients with a
complete response, 60% of these
responses were ongoing at the time of
the report. The duration of response
for ongoing complete responses was
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impressive, ranging from 43 months
to 113 months. The median event-
free survival was 55 months, and
the median overall survival was not
reached. Twenty-four patients with a
complete response were evaluable for
B-cell and immunoglobulin levels.
Nine of these patients (38%) never
recovered their B cells, and 75% had
an abnormality consisting of a low
level of at least 1 immunoglobulin.
Interestingly, 15 patients recovered
B cells, although this development
did not indicate lymphoma relapse.
At the time of the report, 10 of 15
patients (67%) remained in a complete
response, with a median time since
B-cell recovery of 50 months.

The study did not specify whether
patients received treatment after CAR
T-cell therapy. Patients in the enrolled
population are not usually treated with
allogeneic transplant, and it seems
likely that the patients in this study
did not receive consolidation therapy.
Therefore, the data from this analysis
are impressive, suggesting that there
is a cure fraction with CAR T-cell
therapy in lymphoma patients, who—
as shown in this study—can have very
refractory disease.
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Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma
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DOSAGE AND ADMINISTRATION

Recommended Dosage

CALQUENGE as Monotherapy
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dose of CALQUENCE is 100 mg taken orally approximately every 12 hours
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Recommended Dosage for Hepatic Impairment
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Pharmacology (12.3) in the full Prescribing Information].
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These are described in Table 1 [see Drug Interactions (7) in the full
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Inhibitors or Inducers

CYP3A g‘r’l'lg"""""‘e“’“ Recommended CALQUENCE use
Avoid concomitant use.
Strong GYP3A | If these inhibitors will be used short-
Inhibition | ibitor term (such as anti-infectives for up to
seven days), interrupt CALQUENCE.
mgﬂﬁ{gﬁe CYP3A 1 100 mg once il
Avaid concomitant use.
Induction Strong CYP3A If these inducers cannot be avoided,
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(7) in the full Prescribing Information].

H2-Receptor Antagonists: Take CALQUENCE 2 hours before taking a
H2-receptor antagonist [see Drug Interactions (7) i the full Prescribing
Information].

Antacids: Separate dosing by at least 2 hours [see Drug Interactions (7)
i the full Prescribing Information].

Dose Modifications for Adverse Reactions

Recommended dose modifications of CALQUENCE for Grade 3 or greater
adverse reactions are provided in Table 2.

Table 2: Recommended Dose Modifications for Adverse Reactions

Adverse  (Dose Modification
Event Reaction | (Starting dose = 100 mg
Occurrence | approximately every 12 hours)
Grade 3 or greater Interrupt CALQUENCE.
non-hematologic | ..« 4 | Once toxicity has resolved to Grade |
toxicities, Second | baseling level, CALQUENCE may
Grade 3 be resumed at 100 mg approximately
thrombocytopenia every 12 hours.
with bleeding, Interrupt CALQUENCE.
Grade 4 , Once toxicity has resolved to Grade 1
thrombocytopenia | Third or baseline fevel, CALOUENCE may
or be resumed at a reduced frequency
Grade 4 of 100 mg once daily.
neutropenia lasting -
longer than 7 days Fourth  [Discontinue CALQUENCE.

Adverse reactions graded by the National Cancer Institute Common Terminology
Criteria for Adverse Events (NCI CTCAE).

Refer to the obinutuzumab prescribing information for management of
obinutuzumab toxicities.

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Serious and Opportunistic Infections
Fatal and serious infections, including opportunistic infections, have
occurred in patients with hematologic malignancies treated with
CALQUENCE.
Serious or Grade 3 or higher infections (bacterial, viral, or fungal) occurred
in 19% of 1029 patients exposed to CALQUENCE in clinical trials, most
often due to respiratory tract infections (11% of all patients, including
pneumonia in 6%). These infections predominantly occurred in the
absence of Grade 3 or 4 neutropenia, with neutropenic infection reported in
1.9% of all patients. Opportunistic infections in recipients of CALQUENCE
have included, but are not limited to, hepatitis B virus reactivation,
fungal pneumonia, Pneumocystis jiroveci pneumonia, Epstein-Barr
virus  reactivation, cytomegalovirus, and progressive multifocal
leukoencephalopathy (PML). Consider prophylaxis in patients who are at
increased risk for opportunistic infections. Monitor patients for signs and
symptoms of infection and treat promptly.
Hemorrhage
Fatal and serious hemorrhagic events have occurred in patients with
hematologic malignancies treated with CALQUENGE. Major hemorrhage
(serious or Grade 3 or higher bleeding or any central nervous system
bleeding) occurred in 3.0% of patients, with fatal hemorrhage
oceurring in 0.1% of 1029 patients exposed to CALQUENCE in clinical
trials. Bleeding events of any grade, excluding bruising and petechiae,
occurred in 22% of patients.
Use of antithrombotic agents concomitantly with CALQUENCE may further
increase the risk of hemorrhage. In clinical trials, major hemorrhage
occurred in 2.7% of patients taking CALQUENCE without antithrombotic
agents and 3.6% of patients taking CALQUENCE with antithrombotic
agents. Consider the risks and benefits of antithrombotic agents when
co-administered with CALQUENCE. Monitor patients for signs of bleeding.
Consider the benefit-risk of withholding CALQUENCE for 3-7 days pre- and
post-surgery depending upon the type of surgery and the risk of bleeding.
Cytopenias
Grade 3 or 4 cytopenias, including neutropenia (23%), anemia (%),
thrombocytopenia (7%), and lymphopenia (7%), developed in patients
with hematologic malignancies treated with CALQUENGE. Grade 4 neutro-
penia developed in 12% of patients. Monitor complete blood counts
reqularly during treatment. Interrupt treatment, reduce the dose, or
discontinue treatment as warranted [see Dose Modifications for Adverse
Reactions (2.4) in the full Prescribing Information].
Second Primary Malignancies
Second primary malignancies, including skin cancers and other solid
tumors, occurred in 12% of 1029 patients exposed to CALQUENCE in
clinical trials. The most frequent second primary malignancy was skin
cancer, reported in 6% of patients. Monitor patients for skin cancers and
advise protection from sun exposure.
Atrial Fibrillation and Flutter
Grade 3 atrial fibrillation or flutter occurred in 1.1% of 1029 patients
treated with CALQUENCE, with all grades of atrial fibrillation or flutter
reported in 4.1% of all patients. The risk may be increased in patients
with cardiac risk factors, hypertension, previous arrhythmias, and
acute infection. Monitor for symptoms of arrhythmia (e.g., palpitations,
dizziness, syncope, dyspnea) and manage as appropriate.
ADVERSE REACTIONS
The following clinically significant adverse reactions are discussed in
greater detail in other sections of the labeling:
+ Serious and Opportunistic Infections [see Warnings and Precautions
(5.1) in the full Prescribing Information]
Hemorrhage [see Warnings and Precautions (5.2) in the full
Prescribing Information]
Cytopenias [see Warnings and Precautions (5.3) in the full Prescribing
Information]
Second Primary Malignancies [see Warnings and Precautions (5.4) in
the full Prescribing Information]
o Arial Fibrillation and Flutter [se¢ Warnings and Precautions (5.9) in
the full Prescribing Information]

Clinical Trials Experience

As clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect
the rates observed in practice.

The datain the Warnings and Precautions reflect exposure to CALQUENCE
100 mg approximately every 12 hours in 1029 patients with hematologic
malignancies. Treatment includes CALQUENGE monotherapy in 820
patients in 6 trials, and CALQUENCE with obinutuzumab in 209 patients
in 2 trials. Among these recipients of CALQUENCE, 88% were exposed
for at least 6 months and 79% were exposed for at least one year.
In this pooled safety population, adverse reactions in > 30% of 1029
patients were anemia, neutropenia, upper respiratory tract infection,
thrombocytopenia, headache, diarrhea, and musculoskeletal pain.
Chronic Lymphocytic Leukemia

The safety data described below reflect exposure to CALQUENGE (100 mg
approximately every 12 hours, with or without obinutuzumab) in

511 patients with CLL from two randomized controlled clinical trials [see
Clinical Studies (14.2) in the full Prescribing Information].

The most common adverse reactions (> 30%) of any grade in patients
with CLL were anemia, neutropenia, thrombocytopenia, headache, upper
respiratory tract infection, and diarrhea.

ELEVATE-TN

The safety of CALQUENCE plus obinutuzumab (CALQUENCE+G),
CALQUENGE monotherapy, and obinutuzumab plus chlorambucil
(GClb) was evaluated in a randomized, multicenter, open-label, actively
controlled trial in 526 patients with previously untreated CLL [Sg Clinical
Studies (14.2) in the full Prescribing Information].

Patients randomized to the CALQUENCE+G arm were treated with
CALQUENGE and obinutuzumab in combination for six cycles, then with
CALQUENGE as monotherapy until disease progression or unacceptable
toxicity. Patients initiated obinutuzumab on Day 1 of Cycle 2, continuing
for a total of 6 cycles. Patient randomized to CALQUENCE monotherapy
received CALQUENCE approximately every 12 hours until disease
progression or unacceptable toxicity. The trial required age > 65 years
of age or 18 to < 65 years of age with a total Cumulative lness Rating
Scale (CIRS) > 6 or creatinine clearance of 30 to 69 mL/min, hepatic
transaminases < 3 times upper limit of normal (ULN) and total bilirubin
< 1.5 times ULN, and allowed patients o receive antithrombotic agents
other than warfarin or equivalent vitamin K antagonists.

During randomized treatment, the median duration of exposure to
CALQUENCE in the CALQUENCE+G and CALQUENCE monotherapy arms
was 27.7 months (range 0.3 to 40 months), with 95% and 92% and 89%
and 86% of patients with at least 6 months and 12 months of exposure,
respectively. In the obinutuzumab and chlorambucil arm the median
number of cycles was 6 with 84% of patients receiving at least 6 cycles of
obinutuzuma, 70% of patients received at least 6 cycles of chlorambucil.
Eighty-five percent of patients in the CALQUENCE+G arm received at least
6 cycles of obinutuzumab.

Inthe CALQUENCE+G and CALQUENCE monotherapy arms, fatal adverse
reactions that occurred in the absence of disease progression and with
onset within 30 days of the last study treatment were reported in 2% for
each treatment arm, most often from infection. Serious adverse reactions
were reported in 39% of patients in the CALQUENCE+G arm and 32%
in the CALQUENCE monotherapy arm, most often due to events of
pneumonia (2.8% to 7%).

Inthe CALQUENCE+G arm, adverse reactions led to treatment discontin-
uation in 11% of patients and a dose reduction of CALQUENGE in 7% of
patients. In the CALQUENCE monotherapy arm, adverse reactions led to
discontinuation in 10% and dose reduction in 4% of patients.

Tables 5 and 6 presents adverse reactions and laboratory abnormalities
identified in the ELEVATE-TN trial,

Table 5. Common Adverse Reactions (> 15% Any Grade) with
CALQUENCE in Patients with CLL (ELEVATE-TN)

CALQUENCE | CALQUENCE | Obinutuzumah
Body System plus Monotherapy plus
Adverse Reaction* 0binutuzn§mab N=179 | Chlorambucil
All |Grade| Al |Grade| All |Grade
Grades| >3 |(Grades| >3 |Grades| >3
(%) | (%) | (%) [ (%) [ (%) | (%)
Infections
Infectiont 69 | 22| 65 | 14 [ 46 | 13F

Upper respiratory 9 (28 B | 0|17 |12
tract infection®

Lower respiratory 24 1 8 | 18|45 7 |18
tract infection®

Urinary tract B |17 15 28] 5 [06
infection

Blood and lymphatic system disordersS

Neutropenia® 53 [ 371 28 |13 [ 78 |50
Anemia¢ 5 | 12 ] 53 [ 10 | 54 | 14

Thrombocytopenia® | 51 [ 12 | 32 [ 34 [ 61 | 16

Lymphocytosisf 2 [ 11 [ 16 | 15|06 [06

Nervous system disorders

Headache 0 [ 11139 (1111210
Dizziness 201011210 7 0
Gastrointestinal disorders

Diarrhea 39 [45] 3 |06 [ 21 |18
Nausea 20101 2 [0 ]3 0

Musculoskeletal and connective tissue disorders
Musculoskeletal painef 37 | 22 | 32 | 11| 16 | 24

Arthralgia 2 [ 11 16 J06] 47 [ 12
General disorders and administration site conditions

Fatigue” [ 22 8 J11] 412
Skin and subcutaneous tissue disorders

Bruising’ L0210 5 0
| Rashi 26 12212 [06] 9 [06
Vascular disorders

Hemorrhage [20 1720 J17] 6 0

* Per NCI CTCAE version 4.03
T Includes any adverse reactions involving infection or febrile neutropenia
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* Includes 3 fatal cases in the CALQUENCE plus obinutuzumab arm, 3 fatal cases
in the CALQUENCE monotherapy arm and 1 fatal case in the obinutuzumab plus
chlorambucil arm

§ Derived from adverse reaction and laboratory data

2 Upper respiratory tract infection, nasopharyngitis and sinusitis

% Includes pneumonia, lower respiratory tract infection, bronchitis, bronchiolitis,
tracheitis, and lung infection

© Includes neutropenia, neutrophil count decreased, and related laboratory data

9 Includes anemia, red blood cell count decreased, and related laboratory data

€ Includes thrombocytopenia, platelet count decreased, and related laboratory data

T Includes lymphocytosis, lymphocyte count increased, and related laboratory data

9 Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal
pain, musculoskeletal discomfort, myalgia, neck pain, pain in extremity and
spinal pain

" Includes asthenia, fatigue, and lethargy

" Inclues bruise, contusion, and ecchymosis

1 Includes rash, dermatitis, and other related terms

KIncludes hemorrhage, hematoma, hemoptysis, hematuria, menorrhagia,
hemarthrosis, and epistaxis

Other clinically relevant adverse reactions (all grades incidence < 15%)

in recipients of CALQUENCE (CALQUENCE in combination with

obinutuzumab and monotherapy) included:

* Neoplasms: second primary malignancy (10%), non-melanoma skin
cancer (5%)

* Gardliac disorders: atrial fibrillation or flutter (3.6%), hypertension (5%)

* Infection: herpesvirus infection (6%)

Table 6: Select Non-Hematologic Laboratory Abnormalities (> 15%

patients on treatment for greater than 12 months. Eighty-three percent
of patients completed 6 cycles of bendamustine and rituximab product.
Table 7: Common Adverse Reactions (> 15% Any Grade) with
CALQUENCE in Patients with CLL (ASCEND)

Idelalisib plus | Bendamustine

CALQUENCE | Rituximab [plus Rituximah
N=154 Product Product
Body System N=118 =35
Adverse Reaction” | g~ TGrage| Al |Grade| Al |Grade
Grades| >3 |Grades| >3 |Grades| >3
(%) | (%) | (%) | (%) | (%) | (%)
Infections
Infection® 5 | 15 ] 65 [ 28 | 49 | 11

Upper respiratory 29 | 19| 26 |34 | 17 |29
tract infection®

Lower respiratory 28 [ 6|26 | 15| 14 |6
tract infection®

Blood and lymphatic system disorders §

Neutropenia® 48 | 23 1 79 [ 53 | 80 | 40

Angrmia® 7 [ 15 | 45 |8 |57 |17

Thrombocytopenia® | 33 | 6 | 41 [ 13 | 54 | 6

Lymphocytosis’ 26 |19 ] 23 | 18129 |29

Nervous system disorders

Any Grade), New or Worsening from Baseline in Patients Receiving | Headache [2Jos] 6 JoJoTlo
CALQUENCE (ELEVATE-TN) Gastrointestinal disorders
CALQUENCE | CALQUENCE [ Obinutuzumab| | Diarrhea? [ 18 [13] 9 [25[#T0
_ plus Monotherapy plus Vascular disorders
AhLahuratIory Ubll'lllllllemall N=179 Chlur:ml;ucll Eemorrlhsgehd [ 16 [13] 5 [17] 6 |29
normality*? eneral disorders
All |Grade| Al |Grade| All |Grade e
Grades| >3 (Grades| >3 |Grades| >3 Fatgue [ 5 | 19] 18 [08] 8t [ 6

(%) | (%) | (%) | (%) | (%) | (%)
Uricacidincrease | 29 | 29 | 22 | 22 | & [ 37
ALT increase 0 [ 712 |11]3%6 |6
ASTincrease 38 | 5 | 17 ]06[ 60 |8
Bilirubin increase | 13 [ 06 | 15 [ 06 [ 11 | 06
*Per NCI CTCAE version 4.03
*Excludes electrolytes

Increases in creatining 1.5 to 3 times the upper limit of normal occurred
in 3.9% and 2.8% of patients in the CALQUENCE combination arm and
monotherapy arm, respectively.

ASCEND

The safety of CALQUENCE in patients with relapsed or refractory
CLL was evaluated in a randomized, open-label study (ASCEND)
[see Clinical Studies (14.2) in the full Prescribing Information]. The
trial enrolled patients with relapsed or refractory CLL after at least one
prior therapy and required hepatic transaminases < 2 times upper limit of
normal (ULN), total bilirubin < 1.5 times ULN, and an estimated creatinine
clearance > 30 mL/min. The trial excluded patients having an absolute
neutrophil count < 500/uL, platelet count < 30,000/uL, prothrombin
time or activated partial thromboplastin time > 2 times ULN, significant
cardiovascular disease, or a requirement for strong CYP3A inhibitors or
inducers. Patients were allowed to receive antithrombotic agents other
than warfarin or equivalent vitamin K antagonist.

In ASCEND, 154 patients received CALQUENCE (100 mg approximately
every 12 hours until disease progression or unacceptable toxicity), 118
received idelalisib (150 mg approximately every 12 hours until disease
progression or unacceptable toxicity) with up to 8 infusions of a
rituximab product, and 35 received up to 6 cycles of bendamusting and a
rituximab product. The median age overall was 68 years (range: 32-90);
67% were male; 92% were white; and 88% had an ECOG performance
status of 0 or 1.

In the CALQUENCE arm, serious adverse reactions occurred in 29% of
patients. Serious adverse reactions in > 5% of patients who received
CALQUENCE included lower respiratory tract infection (6%). Fatal
adverse reactions within 30 days of the last dose of CALQUENCE
occurred in 2.6% of patients, including from second primary
malignancies and infection.

In recipients of CALQUENCE, permanent discontinuation due to an
adverse reaction occurred in 10% of patients, most frequently due to
second primary malignancies followed by infection. Adverse reactions led
to dosage interruptions of CALQUENCE in 34% of patients, most often
due to respiratory tract infections followed by neutropenia, and dose
reduction in 3.9% of patients.

Selected adverse reactions are described in Table 7 and non-
hematologic laboratory abnormalities are described in Table 8. These
tables reflect exposure to CALQUENCE with median duration of
15.7 months with 94% of patients on treatment for greater than
6 months and 86% of patients on treatment for greater than 12 months.
The median duration of exposure to idelalisib was 11.5 months with
72% of patients on treatment for greater than 6 months and 48% of

Musculoskeletal and connective tissue disorders

Musculoskeletal pai] 15 [ 1.3 [ 15 [17] 29 ] 0

*Per NCI CTCAE version 4.03

T Includes any adverse reactions involving infection or febrile neutropenia

* Includes 1 fatal case in the CALQUENCE monotherapy arm and 1 fatal case in the
|delalisib plus Rituximab arm

§ Derived from adverse reaction and laboratory data

2 Upper respiratory tract infection, rhinitis and nasopharyngitis

® Includes pneumonia, lower respiratory tract infection, bronchitis, bronchiolits,
tracheitis, and lung infection.

¢ Includes neutropenia, neutrophil count decreased, and related laboratory data

9 Includes anemia, red blood cell decreased, and related laboratory data

€ Includes thrombocytopenia, platelet count decreased, and related laboratory data

" Includes lymphocytosis, lymphocyte count increased and related laboratory data

9 Includes colitis, diarrhea, and enteracolitis

" Includes hemorrhage, hematoma, hemoptysis, hematuria, menorrhagia, hemar-

 throsis, and epistaxis

" Includes asthenia, fatigue, and lethargy

1 Includes back pain, musculoskeletal chest pain, musculoskeletal pain, muscu-
loskeletal discomfort, pain in extremity, myalgia, spinal pain and bone pain

Other clinically relevant adverse reactions (all grades incidence < 15%) in

recipients of GALQUENCE included:

o Skin and subcutangous disorders: bruising (10%), rash (9%)

o Neoplasms. second primary malignancy (12%), non-melanoma skin
cancer (6%)

* Musculoskeletal and connective tissue disorders: arthralgia (8%)

o Cardiac disorders. atrial fibrillation or flutter (5%), hypertension (3.2%)

* Infection: herpesvirus infection (4.5%)

Table 8: Select Non-Hematologic Laboratory Abnormalities (> 10%

Any Grade), New or Worsening from Baseline in Patients Receiving
CALQUENCE (ASCEND)

[delalisib plus | Bendamustine

CALQUENCE | Rituximab | plus Rituximab

e M I
Abnormality* g Tarade | Al |Grade | Al | Grade
Grades| >3 |Grades| >3 |[Grades| >3

(%) | (%) | (%) | (%) | (%) | (%)
Uricacidincrease | 15 | 15 | 11 | 11 | 28 | 23
ALT increase 15 [ 19 ] 59 | 23 | 26 |29
AST increase 13 106 | 48 | 13 | 31 | 29
Bilirubinincrease | 13 | 13 | 16 | 1.7 | 26 | 11
Per NCI CTCAE version 5

#Excludes electrolytes

Increases in creatining to 1.5 to 3 times ULN occurred in 1.3% of patients
who received CALQUENCE.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary

Based on findings in animals, CALQUENCE may cause fetal harm and
dystocia when administered to a pregnant woman. There are no available
data in pregnant women to inform the drug-associated risk. In animal

reproduction studies, administration of acalabrutinib to animals during
organogenesis resulted in dystocia in rats and reduced fetal growth in
rabbits at maternal exposures (AUC) 2 times exposures in patients at the
recommended dose of 100 mg approximately every 12 hours (see Data).
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for
the indicated population is unknown. All pregnancies have a background
risk of birth defect, loss, or other adverse outcomes. In the U.S.
general population, the estimated background risk of major birth defects
and miscarriage in clinically recognized pregnancies is 2-4% and
15-20%, respectively.

Data

Animal Data

Ina combined fertility and embryo-fetal development study in
female rats, acalabrutinib was administered orally at doses up to
200 mo/kg/day starting 14 days prior to mating through gestational day
[GD] 17. No effects on embryo-fetal development and survival were
observed. The AUC at 200 mg/kg/day in pregnant rats was approximately
9-times the AUC in patients at the recommended dose of 100 mg
approximately every 12 hours. The presence of acalabrutinib and its
active metabolite were confirmed in fetal rat plasma.

Inan embryo-fetal development study in rabbits, pregnant animals
were administered acalabrutinib orally at doses up to 200 mg/kg/day
during the period of organogenesis (from GD 6-18). Administration of
acalabrutinib at doses > 100 mg/kg/day produced maternal toxicity and
100 mo/kg/day resulted in decreased fetal body weights and delayed
skeletal ossification. The AUC at 100 mg/kg/day in pregnant rabbits was
approximately 2-times the AUC in patients at 100 mg approximately every
12 hours.

In-a pre- and postnatal development study in rats, acalabrutinib
was administered orally to pregnant animals during organogenesis,
parturition and lactation, at doses of 50, 100, and 150 mg/kg/day.
Dystocia (prolonged or difficult labor) and mortality of offspring were
observed at doses > 100 mg/kg/day. The AUC at 100 mg/kg/day in
pregnant rats was approximately 2-times the AUC in patients at 100 mg
approximately every 12 hours. Underdeveloped renal papilla was also
observed in F1 generation offspring at 150 mg/kg/day with an AUC
approximately 5-times the AUC in patients at 100 mg approximately every
12 hours.

Lactation

Risk Summary

No data are available regarding the presence of acalabrutinib or its
active metabolite in human milk, its effects on the breastfed child, or on
milk production. Acalabrutinib and its active metabolite were present in
the milk of lactating rats. Due to the potential for adverse reactions in a
breastfed child from CALQUENCE, advise lactating women not to breast-
feed while taking CALQUENGE and for at least 2 weeks after the final dose.

Females and Males of Reproductive Potential

Pregnancy
Pregnancy testing is recommended for females of reproductive potential
prior to initiating CALQUENCE therapy.

Contraception

Females

CALQUENGE may cause embryo-fetal harm and dystocia when
administered to pregnant women [see Use in Specific Populations
(8.1) in the full Prescribing Information]. Advise female patients of
reproductive potential to use effective contraception during treatment
with CALQUENGE and for at least 1 week following the last dose of
CALQUENCE. If this drug is used during pregnancy, or if the patient
becomes pregnant while taking this drug, the patient should be informed
of the potential hazard to a fetus.

Pediatric Use

The safety and efficacy of CALQUENCE in pediatric patients have not
been established.

Geriatric Use

0f the 929 patients with CLL or MCL i clinical trials of CALQUENCE, 68%
wiere 65 years of age or older, and 24% were 75 years of age o older. Among
patients 65 years of age or older, 59% had Grade 3 or higher adverse
reactions and 39% had serious adverse reactions. Among patients
younger than age 65, 45% had Grade 3 or higher adverse reactions and 25%
had serious adverse reactions. No clinically relevant differences in efficacy
were observed between patients > 65 years and younger.

Hepatic Impairment

Avoid administration of CALQUENCE in patients with severe hepatic
impairment. The safety of CALQUENCE has not been evaluated in patients
with moderate or severe hepatic impairment [see Recommended Dosage
for Hepatic Impairment (2.2) and Clinical Pharmacology (12.3) in the full
Prescribing Information].

Distributed by:
AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850

CALQUENCE s a registered trademark of the AstraZeneca group of
companies. ©AstraZeneca 2019
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CLL=chronic lymphocytic leukemia. CA LQ U E N C E

BTKi=Bruton tyrosine kinase inhibitor. (acalabrutinib) 100 mg capsules

Indication and Usage

CALQUENCE is indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL)
or small lymphocytic lymphoma (SLL).

Select Safety Information

Serious adverse events, including fatal events, have occurred with CALQUENCE, including serious and
opportunistic infections, hemorrhage, cytopenias, second primary malignancies, and atrial fibrillation

and flutter. The most common adverse reactions (= 30%) of any grade in patients with CLL were anemia,
neutropenia, thrombocytopenia, headache, upper respiratory tract infection, and diarrhea.

Please see Brief Summary of Prescribing Information on adjacent pages.

CALQUENCE is a registered trademark of the AstraZeneca group of companies.
©2020 AstraZeneca. All rights reserved. US-37892 4/20 AStrazeneCa



