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Final results of a phase 1b study of the
safety and efficacy of the PI3Kd inhibitor
acalisib (GS-9820) in relapsed/refractory

lymphoid malignancies

Arnon P. Kater'?, Sanne H. Tonino'?, Marjolein Spiering’, Martine E. D. Chamuleau®, Roberto Liu?,
Adeboye Henry Adewoye®, Jie Gao®, Lyndah Dreiling®, Yan Xin®, Jeanette K. Doorduijn® and Marie José Kersten'?, on
behalf of the HOVON Lunenburg Lymphoma Phase I/l Consortium

Chronic lymphocytic leukemia (CLL) and B-cell lym-
phomas represent a heterogeneous group of common
hematologic malignancies arising as a consequence of
dysregulated B-cell differentiation and expansion of an
abnormal B-cell clone’. Due to an unmet clinical need in
elderly patients with relapsed/refractory B-cell malig-
nancies for whom currently there are no curative
options™®, we evaluated the clinical activity and safety of
acalisib  (GS-9820,  6-fluoro-3-phenyl-2-[(1S)-1-(9H-
purin-6-ylamino) ethyl]-4(3H)-quinazolinone), a second-
generation inhibitor of phosphoinositide 3-kinase delta
(PI3K9).

In a human basophil activation assay, acalisib was most
selective for PI3KS (ICsy 12.7 nM), compared with other
PI3K class I isoforms. Acalisib suppressed IgE receptor I
PI3Kd-mediated CD63 expression with an ECsg of 14 nM.
Its high selectivity was confirmed by the fact that no
binding to other kinases was observed at 10 pM acalisib
concentration®,

We initiated a phase 1b, open-label, dose escalation and
expansion study of acalisib monotherapy in adults with
recurrent lymphoid malignancies, who had measurable
lymphadenopathy and required therapy for their cancers
(NCT01705847). Eligible patients were enrolled into
escalating dose cohorts utilizing a 3+ 3 design at the
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Fig. 1 Best percent change from baseline in the SPD per disease
type and IRC assessments®. This analysis includes patients with both
baseline and post-baseline SPD measurements. Baseline is defined as
the last measurement before the first dose of GS-9820. “Patients were
analyzed based on the initial dosing level they received. CLL chronic
lymphocytic leukemia, NHL/HL non-Hodgkin's and Hodgkin's
lymphoma, SPD sum of the products of the greatest perpendicular

diameters
&

following oral acalisib doses: 50, 100, 200, and 400 mg
twice daily. The primary endpoint of the study was to
evaluate the maximum tolerated dose (MTD) within the
tested dose range. The secondary study objectives were to
characterize the dose-limiting toxicities, efficacy (per
standard response criteria®®), and overall safety profile of
acalisib (details in Supplemental Materials).

From 21 November 2012 to 30 April 2014, 39 patients
were enrolled in four centers in the Netherlands. The final

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction
in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if

changes were made. The images or other third party material in this article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the material. If
material is not included in the article’s Creative Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this license, visit http://creativecormmons.org/licenses/by/4.0/.

Blood Cancer Journal


http://creativecommons.org/licenses/by/4.0/
mailto:a.p.kater@amc.uva.nl

Kater et al. Blood Cancer Journal (2018)8:16

Page 2 of 4

Table 1 Adverse events related to acalisib in =5% of all patients, and all acalisib-related infections
Adverse events, n (%) 50mg BID (N=3) 100mg BID (N= 200 mg BID (N= 400 mg BID (N= Total (N =38)
3) 3) 29)
All Grade 23 All Grade =23 All Grade =23 All Grade 23 All Grade =3

AEs related to acalisib 3(100) 1(333) 2(66.7) 1(333) 2 (66.7) 1(333) 23(793) 18 (62.1) 30(789) 21 (55.3)
Diarrhea 2(667) 1333 0 0 1(333) 0 6 (20.7)  3(103) 937 4(105)
Rash 0 0 0 0 0 0 8 (276) 4 (13.8) 8 (21.1) 4 (10.5)
Weight decreased 1(333) 0 0 0 0 0 50172 134 6(158) 1(26)
Alanine aminotransferase increased 0 0 1(333) 0 0 0 4(138) 134 5(132) 126
Aspartate aminotransferase increased 0 0 1333 0 0 0 4(138) 1034 5132 1(26)
Dysgeusia 0 0 0 0 0 0 5(172 0 5(132) 0
Cough 0 0 0 0 0 0 40138 0 4(105) 0
Pyrexia 0 0 0 0 0 0 3(103) 0 3 (79 0
Nausea 0 0 0 0 0 0 3(103) O 3(79) 0
Neutrophil count decreased 0 0 0 0 0 0 3(103) 3(10.3) 3(79) 3(79)
Drug eruption 0 0 0 0 0 0 2 (6.9 0 2 (5.3) 0
Blood alkaline phosphatase increased 0 0 0 0 0 0 2 (69) 0 2(53) 0
Anemia 0 0 0 0 0 0 2 (69) 134 2(53) 1(26)
Hypokalemia 0 0 0 0 0 0 2 (69) 1(34) 2(53) 1(26)
All acalisib-related infections and infestations, by preferred term

Pneumonia 1(333) 0 0 0 0 0 1(34) 1(34) 2 (53) 1(2.6)
Lung infection 0 0 0 0 0 0 1 (34) 0 1(26) 0
Bronchiolitis 0 0 0 0 0 0 1(34) 1(34) 1(26) 1(26)
Pneumonia viral 0 0 0 0 0 0 134) 1(34) 1(26) 1(2:6)
Mycobacterial infection 0 0 0 0 0 0 1(34) 0 1(2.6) 0
Varicella zoster virus infection 0 0 0 0 0 0 1 (34) 0 1(2.6) 0
Parainfluenza virus infection 0 0 0 0 0 0 1 (34) 0 1(2.6) 0
Pneumocystis jirovecii pneumonia 0 0 0 0 0 0 1(34) 1(34) 1(26) 1(26)
Upper respiratory tract infection 0 0 0 0 0 0 1 (34) 0 1(2.6) 0
Urinary tract infection 0 0 0 0 1(333) 1333 0 0 1(26) 1(26)

Patients who experienced multiple events within the same preferred term are counted once

BID twice daily

data cutoff presented herein is 17 August 2016, with a
median (min, max) follow-up of 6 (0.03, 37.0) months. In
total, 38 patients received >1 dose of acalisib—four, three
and three patients in the acalisib 50, 100, and 200 mg
twice-daily dose-finding cohorts, respectively, and 29
patients in the 400 mg twice-daily expansion cohort.
Thirty-four (89.5%) patients discontinued prior to study
closure, primarily due to progressive disease (12 (32%))
(Supplemental Table 1).

The majority of patients were male 26/38 (68%), with a
median age (range) of 69 (48—81) years and a median (Q1,
Q3) number of 3 (2, 4) prior therapies. Overall, 22 (57.9%)
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patients had CLL, 15 (39.5%) had non-Hodgkin’s lym-
phoma (NHL) and 1 (2.6%) had (Hodgkin’s lymphoma
(HL); >50% had refractory disease and 34.2% had relapsed
after the last therapy (Supplemental Table 2).

After a median treatment duration of 5.8 months, the
overall response rate (ORR) (95% confidence interval (CI))
in all dose cohorts per independent review committee
assessment was 42.1% (26.3, 59.2) with 16 partial
responses (PRs) (Supplemental Table 3). Responses were
observed across all dose cohorts (Supplemental Fig. 1).
The ORR (95% CI) for the 29 patients who received
400 mg acalisib twice daily as their initial dose level was
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41.4% (23.5, 61.1), with 12 PRs (Supplemental Table 3).
When efficacy was analyzed by disease type, a higher ORR
(95% CI) was noted in patients with CLL (53.3% (26.6,
78.7)), compared with NHL/HL patients (28.6% (8.4,
58.1)) (Supplemental Table 3).

The lymph node response (95% CI) was 12/14 (85.7%
(57.2, 98.2)) in patients with CLL and 4/11 (36.4% (10.9,
69.2)) in patients with NHL/HL. Among patients with
CLL, the best percent change from baseline in the sum of
the products of the greatest perpendicular diameters
exceeding 50% was observed in all dose cohorts, whereas
patients with NHL responded only to the highest dose of
acalisib (Fig. 1).

After a median (Q1, Q3) follow-up of 4.5 (2, 16)
months, the median (95% CI) Kaplan—Meier estimate of
PES for the 29 patients initially treated with 400 mg aca-
lisib twice daily was 8.2 (3.4, 16.6) months; 16.6 (3.4, NR)
months for patients with CLL and 4.0 (1.6, 16.4) months
for patients with NHL/HL (Supplemental Fig. 2).

The median (Q1, Q3 (range)) duration of exposure to
acalisib was 5.8 (2, 17 (0-37)) months for all 38 treated
patients, and 4.5 (2, 16 (0-30)) months for the 29 patients
who received 400 mg twice daily as their initial treatment.
Doses ranging from 50 to 400 mg twice daily were not
associated with dose-limiting toxicities (DLTs) and the
MTD dose has not been determined.

Adverse events (AEs, not exposure-adjusted) were
reported in all treated patients (Supplemental Table 4—6)
and included all AEs, laboratory abnormalities, and ser-
ious AEs. Treatment-emergent AEs (TEAEs) considered
related to acalisib were reported by 30 (78.9%) patients, of
whom 21 (55.3%) had grade >3 events. The most frequent
TEAEs were diarrhea, rash, elevated liver transaminases,
and infections (Table 1). Grade >3 infections (pneumonia,
viral pneumonia, bronchiolitis, and Prneumocystis jirovecii
pneumonia) were reported individually in four patients.
Although at the time of the first interim analysis per-
formed in July 2013 none of the patients had grade =3
elevations of hepatic transaminase levels, extended dura-
tion of treatment led to 10.5% and 7.9% of patients with
grade >3 laboratory alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) elevations, respectively.
After dose interruption, 7.9% of these events resolved to
grade 1.

Acalisib-related AEs that led to permanent dis-
continuation from the study drug occurred in the acalisib
400 mg twice-daily cohort only, and included: grade 5
leukoencephalopathy, grade 2 exanthema, grade 2 allergic
reaction (rash), grade 3 hemolysis, grade 3 hypersensitivity
allergic reaction, and grade 3 ALT and AST elevations.

In the overall study population, nine (23.7%) patients
had an AE that led to death—these included two patients
with pneumonia, two with respiratory failure, and one
patient each with dyspnea, general physical health
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deterioration, leukoencephalopathy, pulmonary sepsis,
and tumor embolism. Among these nine patients, one
patient was in the 50 mg acalisib twice-daily cohort, and
the remaining eight patients were treated with 400 mg
acalisib twice daily.

In conclusion, acalisib demonstrated clinical activity in
the study population. The prominent TEAEs were due to
a spectrum of mostly infectious and immune-mediated
toxicities described for other PI3K§ inhibitors (idelalisib,
duvelisib)”®, which may point to a class effect rather than
a specific drug effect’ "',
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