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Abstract

In the phase IIl JAVELIN Ovarian 200 trial, 566 patients with platinum-resistant/refractory ovarian cancer were randomized 1:1:1 to receive ave-
lumab alone, avelumab plus pegylated liposomal doxorubicin (PLD), or PLD alone. Cardiac monitoring was included for all patients. \We report
left ventricular ejection fraction (LVEF) data from the trial. Grade >3 cardiac adverse events (AEs) occurred in 4 (2.1%), 1 (0.5%), and 0 patients
in the avelumab, combination, and PLD arms, respectively. LVEF decreases of >10% to below institutional lower limit of normal at any time
during treatment were observed in 1 (0.8%), 3 (1.9%), and 2 (1.5%) patients, respectively; 4 had subsequent assessments, and these showed
transient decreases. No patient had a cardiovascular AE related to LVEF decrease. This analysis is, to our knowledge, the first analysis of LVEF
in patients receiving immune checkpoint inhibitors.

ClinicalTrials.gov Identifier: NCT02580058.
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Background primary endpoints of improved progression-free survival and
overall survival with avelumab alone or combined with PLD
vs. PLD alone.’ No new safety signals were observed. Because
PLD is an anthracycline associated with cardiotoxicity,® LVEF
was assessed in each patient using systemic and sequential
cardiac monitoring. Here, we report LVEF data from the trial.

Immune checkpoint inhibitors (ICIs) have revolutionized an-
ticancer treatment and are increasingly being combined with
chemotherapies or targeted therapies to enhance antitumor
activity. ICIs are associated with immune-related cardiovascu-
lar adverse events (AEs), including myocarditis.! In addition,
reports of noninflammatory cardiomyopathy, albeit from
retrospective studies, suggest that ICI-induced toxicities may Methods
lead to cardiac dysfunction potentially through direct mecha-
nisms.? Few studies of ICIs have prospectively and systemat-
ically collected left ventricular ejection fraction (LVEF) data
using echocardiography or multigated acquisition (MUGA)
scans. Avelumab, an anti-programmed death ligand 1 ICI, is
an approved treatment for several tumors.>* In the phase III
JAVELIN Ovarian 200 trial, patients with platinum-resistant
or platinum-refractory ovarian cancer were randomized to
receive avelumab alone, avelumab plus pegylated liposomal
doxorubicin (PLD), or PLD alone.’ The trial failed to meet its

The design of the multicenter, open-label, phase III
JAVELIN Ovarian 200 trial (NCT02580058) has been de-
scribed previously.’ Briefly, eligible women had advanced
platinum-resistant or platinum-refractory epithelial ovarian,
fallopian tube, or peritoneal cancer and had received 1-3 pri-
or treatment lines for platinum-sensitive disease and none for
platinum-resistant disease. Exclusion criteria included baseline
LVEF <50% (by echocardiography or MUGA scans) and prior
anthracycline-related cardiotoxicity or anthracycline exposure
approaching the lifetime limit (450-550 mg/m?). Full eligibility

Received: 16 February 2023; Accepted: 22 June 2023.

© The Author(s) 2023. Published by Oxford University Press.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

£20Z JaquiaAoN |0 Uo Jasn uopuo aba)j0) Ausieaiun Aq 1626S2.2/..63/01/82/21014/0[00U0/W0d dNO"dIWaped.//:sdy Wol) PaPEojuUMO(]


https://creativecommons.org/licenses/by/4.0/
mailto:marc.bonaca@cpcmed.org?subject=
https://clinicaltrials.gov/ct2/show/NCT02580058

e978

40

30 A

20 A

A N
o o o
! | 1

-20 1

_30 .

Maximum change in LVEF from baseline, %

-40 4

The Oncologist, 2023, Vol. 28, No. 10

LVEF 210% decrease from baseline
to a postbaseline value <LLN
M Yes M No

-50 -

40 -

30

20 A

-10 4

-20 1

-30 1

Maximum change in LVEF from baseline, %

-40 4

LVEF 210% decrease from baseline
to a postbaseline value <LLN
M Yes M No

-50 -

40

30 A

20 A

_20 .

-30 1

Maximum change in LVEF from baseline, %

-40 4

LVEF 210% decrease from baseline
to a postbaseline value <LLN

B Yes M No

-50 -

Figure 1. Maximum change in LVEF

from baseline during treatment in the (A) avelumab alone, (B) avelumab plus PLD, and (C) PLD alone arms. One

patient in the avelumab plus PLD arm (panel B) had an LVEF decrease of 11% that was <LLN at time of assessment; however, their maximum LVEF
decrease of 13% (included in the figure) was not <LLN. *Decrease from 63% to 46%; patient subsequently recovered. 'Decrease from 54% to 43%;

no subsequent assessments. *Decr

ease from 68% to 36%; patient subsequently recovered. *Decrease from 64% to 49%; patient subsequently

recovered. 'Decrease from 68% to 51%; patient subsequently recovered. Abbreviations: LLN: lower limit of normal; LVEF: left ventricular ejection
fraction; PLD: pegylated liposomal doxorubicin.
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criteria have been reported previously.® Patients were random-
ized 1:1:1 to receive avelumab 10 mg/kg intravenously every 2
weeks, PLD 40 mg/m? intravenously every 4 weeks, or avelum-
ab plus PLD. Cardiac monitoring was performed throughout
the trial, and comprised electrocardiogram at baseline and ev-
ery 4 weeks and LVEF assessment by MUGA scans or echocar-
diography at baseline and every 8 weeks until discontinuation
or end of treatment. Electrocardiogram and LVEF results were
read locally. Decrease in LVEF to below institutional lower
limit of normal (LLN) or by >15% from baseline required
treatment interruption, and LVEF was reassessed within 45
days and every 3 months. Upon recovery (LVEF increase to
within 5% of baseline within 45 days from nadir), treatment
could be resumed at investigator’s discretion, and an addition-
al LVEF evaluation was performed within 2 weeks. AEs were
investigator reported, analyzed descriptively, and graded using
National Cancer Institute Common Terminology Criteria for
Adverse Events, version 4.03.

Results

Overall, 566 patients were randomized (avelumab, 7 =188;
avelumab plus PLD, 7 =188; PLD, n=190). At data cutoff
(September 19, 2018), median duration of treatment was 10.1
weeks (interquartile range [IQR], 7.0-19.4) in the avelumab
alone arm, 16.9 weeks (IQR, 9.1-35.9) for avelumab and 16.3
weeks (IQR, 8.1-32.0) for PLD in the avelumab plus PLD arm,
and 16.0 weeks (IQR, 8.0-25.0) in the PLD alone arm.

Demographic characteristics were similar between arms.’
Median age was 60 years, and most patients were never smok-
ers (73.5%). At screening, 40 patients (7.1%) had diabetes
mellitus, 79 patients (14.0%) had hypercholesterolemia, and
1835 patients (32.7%) had hypertension, with broadly similar
proportions between arms. One patient (0.5%) in the ave-
lumab alone arm reported ongoing heart failure at screening.

Among patients who received 21 dose of study treatment
in each arm (avelumab, 7 = 187; avelumab plus PLD, 7 = 182;
PLD,#n = 177),similar proportions received cardiovascular con-
comitant therapies (started before or during study treatment),
including B-blockers (7 = 71; 13.0%), calcium-channel block-
ers (n=71; 13.0%), agents targeting the renin-angiotensin
system (1 = 86; 15.8%), and lipid-modifying agents (1 = 104;
19.0%). During treatment, AEs reported under the Medical
Dictionary for Regulatory Activities system organ class of car-
diac disorders of any grade occurred in 15 patients (8.0%) in
the avelumab alone arm, 20 patients (11.0%) in the avelum-
ab plus PLD arm, and 13 patients (7.3%) in the PLD alone
arm, and those of grade >3 occurred in 4 patients (2.1%; atrial
fibrillation, atrial flutter, sinus tachycardia, and cardiac failure
[7 =1 each]), 1 patient (0.5%; myocardial infarction [n = 1]),
and 0 patients, respectively. Myocarditis was not reported by
any patient during this study.

At baseline, 1 patient (avelumab plus PLD arm) had an
LVEF <LLN. Figure 1 shows maximum LVEF change from
baseline during treatment in patients with baseline and post-
baseline on-treatment LVEF assessments (7 = 415 [avelumab,
n = 129; avelumab plus PLD, 7 = 154; PLD, 7 = 132]). During
follow-up, LVEF decreases of 210% to <LLN at any time
during the on-treatment period were rare and were only ob-
served in 1 patient (0.8%) in the avelumab alone arm, 3 pa-
tients (1.9%) in the avelumab plus PLD arm, and 2 patients
(1.5%) in the PLD alone arm. Of these 6 patients, 2 did not
have subsequent assessments (treatment was discontinued
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due to disease progression; both in the avelumab plus PLD
arm). For the remaining 4 patients with subsequent assess-
ments, LVEF decreases were transient, and recovery occurred
without therapeutic intervention. One patient in the avelum-
ab plus PLD arm had an LVEF decrease from 68% to 36%
and subsequently recovered to >LLN (50%) within 1 month.
None of these 6 patients had a cardiovascular AE (ie, symp-
tomatic heart failure) related to LVEF decrease.

Discussion

JAVELIN Ovarian 200 was an open-label, phase III trial
that was designed to include cardiac monitoring for LVEF
in all patients across all 3 arms due to the administration of
PLD.’ To our knowledge, this is the first and largest analysis
of LVEF in patients receiving ICIs and the largest analysis in
patients with ovarian cancer receiving PLD. In patients with
preserved LVEF at baseline, significant LVEF decreases were
rare with avelumab or PLD treatment alone or in combina-
tion. Observed changes in LVEF were transitory and were not
associated with cardiovascular AEs. These findings align with
the absence of increased cardiomyopathy or heart failure seen
in other avelumab studies” and the relatively low rate of car-
diotoxicity with PLD treatment in ovarian cancer.®
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