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Abstract

Background: Patients with relapsed/refractory (R/R) chronic lymphocytic leukemia (CLL) have
limited treatment options. Ceralasertib, a selective ataxia telangiectasia and Rad-3-related
protein (ATR) inhibitor, demonstrated synergistic preclinical activity with a Bruton tyrosine
kinase (BTK) inhibitor in TP53- and ATM-defective CLL cells. Acalabrutinib is a selective BTK
inhibitor approved for treatment of CLL.

Objectives: To evaluate ceralasertib + acalabrutinib in R/R CLL.
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Introduction

Chronic lymphocytic leukemia (CLL) is a mature
clonal B-cell malignancy and the most common
type of leukemia in adults.!:2 Recent advances
with targeted therapies remain at the forefront as
treatment options for patients with CLL.%3
Bruton tyrosine kinase (BTK) inhibitors and
anti-apoptotic protein B-cell lymphoma 2 (BCL2)
inhibitors have demonstrated improved efficacy
and safety compared with standard chemoimmu-
notherapy agents.!3> However, the majority of
patients with CLL who are treated with currently
available, targeted treatments are not cured, and
those who relapse on BTK inhibitor or BCL2
inhibitor therapy have limited treatment options
and often have a poor prognosis.?> Additional
therapeutic options are therefore needed for these
patients.*

CLL is often initiated by chromosomal abnor-
malities, such as del(13q), del(11q), and trisomy
12, and additional mutations may arise as the dis-
ease progresses that render the disease increas-
ingly aggressive.* Certain genomic features, such
as TP53 aberrations (4—37% of patients), del(17p)
(5-8%) and del(11q) (~25%), are associated with
poor survival.3#

TP53 and ataxia telangiectasia mutated (ATM)
are genes that govern the cellular response of
CLL cells to DNA damage, resulting in cell cycle
arrest or apoptosis. Disruption of these genes in
CLL through gene deletion [del(17p) in TP53 or
del(11q) in ATM] and/or mutation results in
genomic instability, chemoresistance, and an
adverse prognosis.> Ataxia telangiectasia and
Rad-3-related protein (ATR) expression is dys-
regulated in various cancer types, including leu-
kemia. The ATR kinase initiates the DNA repair
process in response to persistent single-stranded
DNA damage; therefore, ATR inhibitors may
disrupt downstream signaling pathways, leading
to cell death.% In ATR inhibition, genomic integ-
rity becomes dependent upon functional p53 and
ATM. ATR is therefore a particularly attractive
synthetically lethal target in p53 or ATM defi-
ciency.? Ceralasertib, a selective, oral ATR inhib-
itor, has been shown to induce synthetic lethality,
overcome chemoresistance, and to demonstrate
synergistic preclinical activity with a BTK inhibi-
tor in TP53- and ATM-defective CLL cells.> ATR
inhibitors, such as ceralasertib, are in clinical
development in a variety of solid tumor and

hematological cancer indications, as monother-
apy and in combination with chemotherapy and/
or immunotherapy.

Acalabrutinib is a potent, highly selective, irre-
versible oral BTK inhibitor approved for the
treatment of CLL/small lymphocytic lymphoma
and relapsed/refractory (R/R) mantle cell lym-
phoma.” In the pivotal ELEVATE-TN and
ASCEND studies, the acalabrutinib arms showed
significant progression-free survival (PFS) benefit
in treatment-naive CLL and R/R CLL, respec-
tively, versus the comparator arms, including in
patients with high-risk genomic features, such as
del(17p)/TP53 mutation.8-1!

Here, we report the results from a phase I/II
proof-of-concept study investigating ceralasertib
as monotherapy or in combination with acalabru-
tinib in patients with high-risk R/R CLL.

Methods

Study design and patient population

This multicenter, nonrandomized, open-label
phase I/II study (INCT03328273; ACE-CL-110)
evaluated ceralasertib as monotherapy or in com-
bination with acalabrutinib in patients with high-
risk R/R CLL requiring treatment per
International Workshop on Chronic Lymphocytic
Leukemia criteria.!?

The study was divided into two parts: dose esca-
lation (part 1) and dose expansion (part 2). The
two treatment arms of part 1 were staggered, with
arm A initiated first to test ceralasertib monother-
apy. In part 1, cohorts of up to six patients were
planned to be enrolled in arms A and B each.
Patients in arm A received ceralasertib monother-
apy in two cohorts. Patients in cohort 1 were
given ceralasertib 160 mg twice daily (BID) con-
tinuously; if =2 dose-limiting toxicities (DLTSs)
occurred in cohort 1, ceralasertib 160mg BID
2weeks on and 2weeks off was to be explored in
cohort 2. Patients in arm B received acalabrutinib
monotherapy 100mg BID continuously during
cycle 1 (28 days); patients then received acalabru-
tinib 100mg BID continuously plus ceralasertib
160mg BID 1week on and 3 weeks off from cycle
2 onward (28days). Part 2 was not opened for
either arm because enrollment was discontinued
for both arms in part 1.
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Eligible patients were =18years of age who
had received =1 prior therapy for treatment of
their disease and had adequate hematologic
function (hemoglobin=9.0g/dL, platelet count
>75 X 10%L, independent of transfusion and
growth factor support for =14 days before screen-
ing). Presence of high-risk genomic features was
also a key inclusion criterion. Patients in arm A
(part 1) must have had =1 of the following prog-
nostic factors: del(17p), TP53 mutation, or
del(11q); patients also had to have exhausted
available treatment options. Patients in arm B
(parts 1 and 2) were required to have del(11q)
and be deemed suitable to receive a BTK inhibi-
tor and ceralasertib per investigator’s assessment.
Key exclusion criteria included diagnosis of ataxia
telangiectasia, prior exposure to an ATR inhibi-
tor, and known cardiovascular (CV) conditions
or procedures currently or within the last
6 months. See the Data Supplement for addi-
tional exclusion criteria. The study was con-
ducted in accordance with the Good Clinical
Practice guidelines. The protocol and all amend-
ments were approved by the institutional review
board and independent ethics committee. All
patients provided written informed consent.

This report has been written following the
CONSORT extension for pilot and feasibility tri-
als and its guidelines.!3

Outcomes

The co-primary objectives were safety and phar-
macokinetics (PK). The secondary objective was
to evaluate preliminary activity of ceralasertib as
monotherapy and in combination with acalabruti-
nib, measured by overall response rate [ORR;
complete response (CR) + partial response (PR)],
CR rate, duration of response (DOR), PFS, and
overall survival (OS). Exploratory objectives
included pharmacodynamic (PD) biomarker
assessments.

Safety was assessed based on adverse events
(AEs), serious AEs (SAEs), DLTs, and AEs lead-
ing to treatment discontinuation. A DLT analysis
was performed during the first 28 days of treat-
ment (i.e. during cycle 1 for arm A and during
cycle 2 for arm B). Blood samples for PK analysis
were collected at prespecified times for acalabru-
tinib and ceralasertib. Additional details on DLT
assessments and PK blood sampling are described
in the Data Supplement.

Efficacy outcomes were assessed by investigators
according to the response criteria for CLL.!2 In
the exploratory PD analyses for arm B, blood
samples were taken predose and 1hour postdose
on cycle 1, day 1 and cycle 2, day 1; predose on
other indicated days; and as soon as possible after
disease progression (which may have been at the
safety follow-up visit). BTK occupancy by acala-
brutinib with or without ceralasertib was assessed
in peripheral blood mononuclear cells (PBMCs)
using an enzyme-linked immunosorbent assay
(ELISA). The percentage of occupied BTK was
calculated in each PBMC sample relative to the
patient’s baseline sample (cycle 1, day 1 predose).
PD changes, including phosphorylated ATM
(pATM), monoubiquitylation of proliferating cell
nuclear antigen (PCNA), and phosphorylation of
nibrin (pNibrin) were explored using novel multi-
ple reaction monitoring (MRM)-targeted mass
spectrometry.'4* High-throughput single telomere
length analysis (HT-STELA) assay was utilized
to measure telomere length.!> HT-STELA cut-
offs for shorter, intermediate, and longer telomere
lengths were <2.169kb, between 2.169 and
3.650kb, and >3.650kb, respectively.

Statistical analysis

Safety was evaluated using the safety analysis set,
which included all patients who took =1 dose of
study drug. PK was evaluated using the PK anal-
ysis set, which included patients with reportable
plasma concentrations and no important AEs or
protocol deviations that could impact PK.
Response, PFS, and DOR were evaluated using
the tumor response analysis set, which included
all patients with baseline tumor assessment who
received =1 dose of study drug. OS was assessed
using the safety analysis set.

Descriptive statistics for continuous and discrete
variables were used to summarize data as appro-
priate. Investigator-assessed response rates were
reported with corresponding two-sided 80% con-
fidence intervals (CIs) based on exact binomial
test. PFS, DOR, and OS were estimated using
the Kaplan—Meier (KM) method and the median
with the corresponding two-sided 95% Cls were
reported.

Results
Patients

Between January 31, 2018 and October 19, 2020,
16 patients were screened and 11 eligible patients
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were enrolled in the study (Supplemental Figure
1). Arm A (ceralasertib monotherapy) enrolled a
total of eight patients (cohort 1, n=5; cohort 2,
n=3); arm B (acalabrutinib plus ceralasertib)
enrolled three patients. Of the 11 patients treated,
the median age was 64 years (range, 53-74) and
the median number of prior therapies was 3
(Table 1). Seven patients (88%) in arm A had
received prior BTK inhibitor therapy, whereas all
three patients in arm B were BTK inhibitor naive.
Notably, no patients in arm B had a 7TP53
mutation.

As of the data cutoff date (September 7, 2021),
the median follow-up was 15.1months for
patients in arm A and 17.2 months for patients in
arm B. Only two of the three patients in arm B
were treated with acalabrutinib plus ceralasertib;
the third patient received acalabrutinib mono-
therapy only. For the latter patient, the initiation
of combination treatment was delayed for at least
a cycle due to suspected COVID-19 exposure;
the investigator’s decision was to continue the
patient on acalabrutinib monotherapy. Efficacy
analyses excluded the one patient in arm B who
received acalabrutinib monotherapy only. At the
data cutoff date, all patients had discontinued
ceralasertib therapy, but all three patients in arm
B who received acalabrutinib were still on treat-
ment with acalabrutinib monotherapy.

Safety

Median duration of exposure was 3.7 months
(range, 0.5-9.5) overall [arm A, 3.5months
(range, 0.5-7.7); arm B, 7.2 months (range, 4.9—
9.5)] for ceralasertib and 15.9months (range,
9.7-18.4) for acalabrutinib (arm B). In arm A,
four DLTs of grade 4 thrombocytopenia were
reported in three patients (three DLTSs in two
patients in cohort 1; one DLT in one patient in
cohort 2); no DLTs were reported in arm B. All
11 patients experienced at least one treatment-
emergent AE (TEAE) of any grade (Table 2 and
Supplemental Table 1). The most common
TEAEs in arm A were anemia (n=7; 88%),
thrombocytopenia (n=6; 75%), and upper res-
piratory tract infection (n=3; 38%). In arm B, no
TEAE was reported in =2 patients.

All eight patients in arm A had at least one grade
=3 TEAE; no patients in arm B had a grade =3
TEAE. The most common grade=3 TEAEs in

arm A were anemia (=63 75%) and thrombocy-
topenia (n=5; 63%). The most common
grade=3 TEAEs considered related to cerala-
sertib in arm A were anemia (n=5; 63%) and
thrombocytopenia (n=4; 50%). No patients dis-
continued treatment due to AEs in either arm.
No AEs with a fatal outcome were reported.

Overall, SAEs were reported in seven patients:
six patients in arm A and one patient in arm B
(Table 3). In arm A, SAEs reported in >1
patient were anemia (n=5; 63%) and thrombo-
cytopenia (n=3; 38%). In arm B, an SAE of
COVID-19 (grade 2) was reported in one
patient, which was considered to be unrelated to
either study drug by the investigator. All SAEs
resolved in both arms.

In arm A, TEAEs leading to dose modifications
and interruptions were reported in five (63%)
patients and four (50%) patients, respectively (all
in cohort 1), which were considered related to
ceralasertib. In arm B, a TEAE leading to dose
interruption was reported in one (33%) patient,
which was considered related to both acalabruti-
nib and ceralasertib therapies. There were no
dose modifications in arm B.

Deaths were reported in five patients during this
study in arm A (ceralasertib monotherapy), all of
which were considered unrelated to ceralasertib
treatment by the investigator. All deaths occurred
more than 30days after the last treatment dose;
all five of these patients died due to disease
progression.

Pharmacokinetics

Plasma concentrations of acalabrutinib and cer-
alasertib were evaluated across collection time
points and study visits (Figures 1 and 2). PK
results for acalabrutinib and ACP-5862 (active
metabolite of acalabrutinib) were comparable
with historical controls from the acalabrutinib
monotherapy arm of the ELEVATE-TN study
(data on file, AstraZeneca). The six patient sam-
ples for acalabrutinib/ACP-5862 represent the
total number of PK assessments available in a
total of two patients. Plasma concentrations for
ceralasertib were similar when administered as
monotherapy or in combination with acalabruti-
nib, suggesting that there are no interactions
between acalabrutinib and ceralasertib. The
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Table 1. Patient demographics and baseline characteristics.

Parameter Arm A: ceralasertib (n=8) Arm B: acalabrutinib Total (N=11)
Cohort 1 (n=5) Cohort 2 (n=3) Total (n=8) + ceralasertib [n=3)
Median age (range), years 64.0 (53.0-67.0) 61.0 (57.0-74.0) 62.5(53.0-74.0)  68.0(64.0-73.0) 64.0 (53.0-74.0)
Male 4(80) 3(100) 7(87.5) 3(100) 10 (90.9)
Number of prior anticancer systemic regimens
<3 2(40.0) 1(33.3) 3(37.5) 0 3(27.3)
=3 3(60.0) 2(66.7) 5(62.5) 3(100) 8(72.7)
Relapsed 4(80.0) 2(66.7) 6 (75.0) 3 (100) 9(81.8)
Refractory? 1(20.0) 1(33.3) 2(25.0) 0 2(18.2)
Refractory to last therapy 1(20.0) 1(33.3) 2 (25.0) 0 2(18.2)
Rai stage at study entry
I 1(20.0) 1(33.3) 2 (25.0) 1(33.3) 3(27.3)
I 0 1(33.3) 1(12.5) 1(33.3) 2(18.2)
Il 2(40.0) 0 2 (25.0) 1(33.3) 3(27.3)
v 2(40.0) 0 2 (25.0) 0 2(18.2)
Missing 0 1(33.3) 1(12.5) 0 1(9.1)
Binet stage at study entry
A 2 (40.0) 0 2(25.0) 1(33.3) 3(27.3)
B 0 2(66.7) 2(25.0) 2(66.7) 4(36.4)
€ 3(60.0) 0 3(37.5) 0 3(27.3)
Missing 0 1(33.3) 1(12.5) 0 1(9.1)
Genomic features
del(11q) 3(60.0) 0 3(37.5) 3(100) 6 (54.5)
del(17p) 3(60.0) 0 3(37.5) 0 3(27.3)
TP53 mutation 2(40.0) 3(100) 5(62.5) 0 5 (45.5)
Prior therapies
Alkylating agent 5(100) 2(66.7) 7(87.5) 3(100) 10 (90.9)
Anti-CD20 mAb 5(100) 3(100) 8 (100) 3(100) 11 (100)
BTK inhibitor 4 (80.0) 3(100) 7 (87.5) 0 7 (63.6)
Purine analogue 5 (100) 2 (66.7) 7 (87.5) 3(100) 10(90.9)
BCL-2 inhibitor 1(20.0) 2(66.7) 3(37.5) 1(33.3) 4 (36.4)
Allogeneic stem cell transplant 0 1(33.3) 1(12.5) 0 1(9.1)
(Continued]
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Table 1. (Continued)

Parameter Arm A: ceralasertib (n=8) Arm B: acalabrutinib Total IN=11)
+ ceralasertib (n=3)
Cohort 1 (n=5) Cohort 2 (n=3) Total (n=8)

Labs
Mean platelets (SD), 10°/L 150.4 (82.8) 159.0(79.9) 153.6 (75.9) 171.3 (47.5) 158.5 (67.5)
Baseline platelets <100 X 10%/L 2 (40.0) 1(33.3) 3(37.5) 0 3(27.3)
Mean Hb (SD), g/dL 11.6 (2.5) 12.1(0.5) 11.8(1.9) 13.5(2.2) 12.3 (2.1)
Baseline Hb < 10g/dL 1(20.0) 0 1(12.5) 0 1(9.1)
Mean ALC count (SD), 109/L 32.6 (52.9) 63.7 (88.5) 44.2 (64.0) 36.0 (44.1) 42.0(57.2)
Baseline ALC <25 X 10%/L 4(80.0) 1(33.3) 5(62.5) 2(66.7) 7 (63.6)

ALC, absolute lymphocyte count; BCL-2, B-cell lymphoma 2;
standard deviation.

Data are n (%) unless otherwise specified.

2Data missing for one patient in arm B.

BTK, Bruton tyrosine kinase; Hb, hemoglobin; mAb, monoclonal antibody; SD,

Table 2. TEAEs reported in =2 patients.

Events, n (%) Arm A: ceralasertib (n=8) Arm B: acalabrutinib Total (N=11)
+ ceralasertib (n=3)

Cohort 1 (n=5) Cohort 2 (n=3) Total (n=8)

Any Grade=3 Any Grade=3 Any Grade=3 Any Grade=3 Any Grade=3

grade grade grade grade grade
Any TEAE 5 (100) 5(100) 3(100) 3(100) 8 (100) 8(100) 3(100) 0 11(100)  8(72.7)
Anemia 5(100) 5(100) 2(66.7) 1(33.3) 7 (87.5) 6 (75.0) 0 0 7 (63.6) 6 (54.5)
Thrombocytopenia 4(80.0) 4 (80.0) 2(66.7)  1(33.3) 6(75.00  5(62.5) 0 0 6(54.5)  5(45.5)
Cough 2 (40.0) 0 0 0 2(25.0) 0 1(33.3) 0 3(27.3) 0
Diarrhea 1(20.0) 0 1(33.3) 0 2 (25.0) 0 1(33.3) 0 3(27.3) 0
Fatigue 0 0 2 (66.7) 0 2 (25.0) 0 1(33.3) 0 3(27.3) 0
Nausea 0 0 2 (66.7) 0 2(25.0) 0 1(33.3) 0 3(27.3) 0
Upper respiratory 2 (40.0) 0 1(333] 0 3(375) O 0 0 3(273) 0
tract infection
Constipation 0 0 10333 0 1(125) 0 1(33.3) 0 2(182) 0
Contusion 0 0 1(333) 0 1(125) 0 1(33.3) 0 2(182) 0
Decreased appetite 0 0 1(333] 0 1(125) 0 1(33.3) 0 2(182) 0
Dyspnea 0 0 2(66.7) 0 2(25.00 O 0 0 2(182) 0
Epistaxis 1(20.0) 0 0 0 1(125) 0 1(33.3) 0 2(182) 0
Insomnia 0 0 1(33.3) 0 101250 0 1(33.3) 0 2(182) 0
Neutropenia 2 (40.0) 2 (40.0) 0 0 2 (25.0) 2 (25.0) 0 0 2(18.2) 2(18.2)
Oropharyngeal pain 2 (40.0) 0 0 0 2(25.00 0 0 0 2(18.2) 0
Vomiting 0 0 1(33.3) 0 1(12.5) 0 1(33.3) 0 2(18.2) 0

TEAE, treatment-emergent adverse event.
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Table 3. Serious adverse events.

Events, n (%)

Arm A: ceralasertib (n=8)

+ ceralasertib (n=3)

Arm B: acalabrutinib

Total (N=11)

Cohort 1(n=5) Cohort2(n=3) Total (n=8)
Any SAE 4 (80.0) 2 (66.7) 6 (75.0) 1(33.3) 7 (63.6)
Anemia 4 (80.0) 1(33.3) 5 (62.5) 0 5 (45.5)
Thrombocytopenia 2(40.0) 1(33.3) 3(37.5) 0 3(27.3)
COVID-19 0 0 0 1(33.3) 1(9.1)
Febrile neutropenia 1(20.0) 0 1(12.5) 0 1(9.1)
Gastrointestinal hemorrhage 0 1(33.3]) 1(12.5) 0 1(9.1)
Hypogammaglobulinemia 1(20.0) 0 1(12.5) 0 1(9.1)
Pneumonia 1(20.0) 0 1(12.5) 0 1(9.1)
Splenic rupture 1(20.0) 0 1(12.5) 0 11(9.1)
SAE, serious adverse event.
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ceralasertib monotherapy had a best response of
stable disease, and six had progressive disease. In
arm B, the ORR was 100% (80% CI, 32—-100) in
the two patients treated with acalabrutinib plus
ceralasertib combination, both of whom had par-
tial responses (Table 4). The median DOR in
arm B was not reached. In arm A, median PFS
was 3.8 months (95% CI, 0.7-4.6). Median PFS
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C1D7. Historical data are from PK assessments at C1D1 from the ELEVATE-TN study (data on file, AstraZeneca). The data

represent mean (+SD) concentrations.

C, cycle; CLL, chronic lymphocytic leukemia; D, day; h, hour; PK, pharmacokinetics; SD, standard deviation.

Table 4. Response rates.

Response Arm A: ceralasertib (n=8) Arm B: acalabrutinib Total (N=10)
Cohort1(n=5) Cohort2(n=3) Total(n=8) +ceralasertib (n=2)

Best response, n (%)

CR 0 0 0 0 0

CRi 0 0 0 0 0

PR 0 0 0 2 (100] 2 (20.0)

SD 1(20.0) 1(33.3) 2 (25.0) 0 2 (20.0)

PD 4 (80.0) 2 (66.7) 6 (75.0) 0 6 (60.0)
CR rate (CR+ CRil, % (80% Cl) 0(0-36.9) 0 (0-53.6) 0(0-25.0) 0 (0-68.4) 0 (0-20.6)
ORR (CR+CRi + PR, % (80% CI) 0(0-36.9) 0 (0-53.6) 0 (0-25.0) 100 (31.6-100) 20.0 (5.5-45.0)
mDOR, months N/A N/A N/A NR N/A
mPFS, months 4.4 (3.2-NE) 1.6 (0.7-NE]) 3.8(0.7-4.6) NR 4.4 (0.7-NE)
mOS, months 15.1 (7.1-NE) 23.2 (6.6-NE) 16.9 (6.6-NE] NR 23.2 (6.6-NE)

Cl, confidence interval; CR, complete response; CRi, complete response with incomplete hematologic recovery; mDOR, median duration of
response; mOS, median overall survival; mPFS, median progression-free survival; N/A, not applicable; NE, not estimable; NR, not reached; ORR,
overall response rate; PD, progressive disease; PR, partial response; SD, stable disease.

was not reached in arm B. Median OS was
16.9 months (95% CI, 6.6—not estimable) in arm
A and was not reached in arm B.

Exploratory analysis
PBMUC s from two patients in arm B demonstrated
BTK occupancy of 97-99% with acalabrutinib

monotherapy, which was not affected by the addi-
tion of ceralasertib (Figure 3).

Blood samples from three patients receiving ceral-
asertib monotherapy were assessed to determine
the impact of treatment on DNA repair response
based on levels of pATM, monoubiquitinated
PCNA, and pNibrin. Upon treatment with
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Figure 3. BTK target occupancy of samples from patients receiving acalabrutinib plus ceralasertib in arm B.

BTK, Bruton tyrosine kinase; C, cycle; D, day.
aAcalabrutinib monotherapy was administered during C1.
bAcalabrutinib + ceralasertib were administered during C2.

ceralasertib monotherapy, the levels of pATM,
PCNA, and pNibrin were elevated (Figure 4).

Telomere length was evaluated in patients in arm
A (Figure 5). Based on HT-STELA classifica-
tion, four patients (50%) had shorter telomeres
(<2.169kb) and four patients (50%) had inter-
mediate telomere lengths (2.169-3.650kb). Of
the four patients with shorter telomeres, three
patients (75%) had Rai stage III/IV. All samples
in arm A had telomere lengths (<3.650kb) that
were in the ‘fusogenic’ range (i.e. the range in
which fusion occurs: <2.26-3.81kb).

Discussion

Despite emerging novel therapies in CLL,
patients who relapse on B-cell receptor (BCR)
antagonists, including ibrutinib (BTK inhibitor)
and venetoclax (BCL2 inhibitor), have limited
treatment options. Based on i wvirro and in vivo
data supporting ATR inhibition as a potential
therapeutic approach in CLL,5 this proof-of-con-
cept study investigated the clinical potential of
ATR inhibition alone or a dual BTK and ATR
inhibition approach by evaluating ceralasertib as
monotherapy or in combination with acalabruti-
nib, in patients with high-risk R/R CLL. Given
the proven safety and efficacy of acalabrutinib in
patients with R/R CLL, the addition of cerala-
sertib was a rational approach in the attempt to
deepen response to therapy, especially in the
del(11q) population. PK findings were consistent
with another acalabrutinib monotherapy clinical
study (ELEVATE-TN; data on file, AstraZeneca).

Based on preliminary efficacy data, patients had
limited clinical benefit with ceralasertib
monotherapy.

In the ELEVATE-TN study, the most common
grade =3 TEAE in patients treated with acala-
brutinib monotherapy was neutropenia (10%).8
In the ASCEND study, the most common grade
3/4 AEs were neutropenia (16%) and anemia
(12%) in patients treated with acalabrutinib mon-
otherapy.!® In the current study, hematological
toxicity was common in arm A (ceralasertib mon-
otherapy); the most common grade =3 TEAEs in
arm A were anemia (75%) and thrombocytopenia
(63%). No grade =3 TEAE was reported in
patients treated with acalabrutinib plus cerala-
sertib (1week on/3weeks off) in arm B. These
data suggest that a shorter dosing duration of cer-
alasertib may be better tolerated, and that cerala-
sertib did not appear to cause additive adverse
effects when used in combination with acalabruti-
nib. However, these findings must be interpreted
with caution as arm B comprised three patients
only, one of whom received acalabrutinib
monotherapy.

Patients were heavily pretreated (median of three
prior lines of therapies); almost all patients in arm
A had been previously exposed to BTK inhibi-
tion, whereas no patients in arm B had received a
prior BTK inhibitor. This suggests that the
responses observed in arm B may be due to acala-
brutinib. In patients treated with ceralasertib
monotherapy (arm A, n=38), at a median follow-
up of 15.1months, there were no treatment
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Figure 4. PD changes in blood with ceralasertib monotherapy.
Normalized light: heavy ratio measures endogenous (light] peptide relative to the stable isotope-labeled internal standard (heavy) peptide spiked into

each sample.

BID, twice daily; C, cycle; D, day; DBL, double baseline; pATM, phosphorylated ataxia telangiectasia mutated; PCNA, proliferating cell nuclear antigen;

PD, pharmacodynamic.

aPatient with del(11g)/del(17p) and TP53 and C481S mutation was treated with ceralasertib 160 mg BID continuously.
bPatient with del(11q)/del(17p) was treated with ceralasertib 160 mg BID continuously.
cPatient with TP53 and C481S mutation was treated with ceralasertib 160 mg BID for 2weeks on and 2 weeks off.
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responses. Two patients had a best response of
stable disease, and the remainder had progressive
disease. The median PFS was 3.8 months and
median OS was 16.9 months. In patients treated
with acalabrutinib plus ceralasertib (arm B, n=2),
at a median follow-up of 17.2 months, the ORR
was 100%, with both patients having partial
responses. The median DOR, median PFS, and
median OS were not reached.

Opverall, the mean plasma concentrations of acala-
brutinib and its active metabolite ACP-5862 were
comparable with those observed in historical con-
trol samples (ELEVATE-TN study) following
monotherapy. The mean plasma concentrations
of ceralasertib were similar when administered as
monotherapy or in combination with acalabruti-
nib, suggesting no interaction between the two
drugs in combination.

Preliminary PD data suggest that the addition of
ceralasertib does not affect BTK occupancy of
acalabrutinib. Functional assays quantifying the
phosphosignaling of DNA damage response
(DDR) proteins in response to DNA damage
may have clinical implications for patients in
identifying potential novel PD biomarkers.1416
The DDR proteins ATM, PCNA, and nibrin!¢
are of interest because, in response to DNA dam-
age, autophosphorylation of ATM pS367/
pS2996, monoubiquitylation of PCNA, and
phosphorylation of nibrin (pNibrin) pS343 are
seen.!® Ceralasertib is a highly specific inhibitor
of ATR, but not ATM, which is a closely related
apical kinase in the DDR pathway.!” In response
to DNA damage, ATR inhibition leads to com-
pensatory mechanisms of the ATM pathway.!”
Therefore, with ceralasertib therapy, levels of
pATM, PCNA, and pNibrin would be expected
to increase. Indeed, in our study, treatment with
ceralasertib monotherapy increased levels of
pATM, monoubiquitinated PCNA, and
pNibrin.

Telomere erosion and subsequent telomere
fusion are key contributors to disease progression
of CLL.!> Patients with telomeres within the
‘fusogenic’ range have demonstrated significantly
shorter PFS, and telomere length and dysfunc-
tion were shown to be strong independent pre-
dictors of PFS and OS.!5 Therefore, telomere
‘fusogenic’ range (<2.26-3.81 kb) has emerged
as a prognostic tool to predict survival.l’> In
the present study, all patients treated with

Mean telomere length (kb)

@ Ceralasertib 160 mg BID (continuous)

@ Ceralasertib 160 mg BID (2 wk on/2 wk off)

0 T
(n=8)

Figure 5. Telomere length for patients on ceralasertib monotherapy.

BID, twice daily; I, intermediate; S, short; w, week.

ceralasertib monotherapy had baseline telomere
lengths (<3.650kb) that were within the ‘fuso-
genic’ range, which suggests that the patients
were at increased risk of poor outcomes.

The study is limited by the small number of
patients treated with ceralasertib monotherapy
and with the combination of ceralasertib and
acalabrutinib overall, as well as the small number
of patients with del(11q) enrolled in arm A. At
the time of study (enrollment period: January 31,
2018-October 19, 2020), there were many other
treatment options available for R/R CLL, which
affected patient enrollment into this study. Only
38% of patients had del(11q) in arm A and only
two of the three patients in arm B with del(11q)
received combination therapy. Of note, 87.5% of
patients in arm A had previously received BTK
inhibitor therapy. These factors may have con-
tributed to the low clinical efficacy observed with
ceralasertib monotherapy. A decision to stop
enrollment into the study was based on the oper-
ational feasibility of the study and the changing
CLL landscape that impacted the execution of
this study. Another limitation is the lack of data
in patients with del(17p) or 7P53 mutations
treated with ceralasertib and acalabrutinib in
arm B. Preclinically, ceralasertib sensitized TP53-
and ATM-defective CLL cells to BTK inhibitor
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therapy, which was a rationale for this combina-
tion treatment approach in this study.> While arm
B was initially limited to patients with del(11q)
only, potential expansion of arm B to include
patients with del(17p) or TP53 mutations was not
possible given the premature study termination.
Therefore, it remains unknown whether ATR
inhibition in combination with BTK inhibition
may improve depth of response in 7P53-mutated
CLL. No safety concerns were observed during
the study. Although no further studies of cerala-
sertib in CLL are in development, this agent is
currently being investigated in various solid
tumors, including a phase III  study
(NCT05450692) in combination with dur-
valumab in patients with non-small cell lung
cancer.

Conclusion

Findings from this phase I/II proof-of-concept
study demonstrated little clinical benefit of ceral-
asertib monotherapy in patients with high-risk
CLL who had previously received BTK inhibitor
treatment. Acalabrutinib in combination with
ceralasertib was tolerable and demonstrated lim-
ited preliminary clinical activity in two patients
with BTK inhibitor—naive CLL and del(11q).
However, findings are inconclusive due to the
small sample size, and it is possible that responses
in the combination arm were due to acalabruti-
nib. PK findings suggest that there are no interac-
tions between ceralasertib and acalabrutinib and
several ATR pathway PD markers were altered.
The study terminated prematurely due to the
evolving treatment landscape.
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