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combinations with other potentially synergistic therapies. This Phase 1/2 trial
(NCT03194867) was designed to determine whether cemiplimab (anti-PD-1) en-
hances the anti-myeloma activity of isatuximab (anti-CD38) in patients with re-
lapsed and refractory multiple myeloma (RRMM), to confirm the feasibility of the
combination, determine its efficacy, and further evaluate its safety.

Methods: Patients received isatuximab 10 mg/kg once weekly for 4weeks fol-
lowed by every 2weeks (Isa), or isatuximab 10 mg/kg plus cemiplimab 250 mg
every 2 (Isa+ CemiQ2W) or every 4 weeks (Isa+ CemiQ4W).

Results: Overall, 106 patients with RRMM treated with a median of 4 prior lines
were included; 25.5% had high-risk cytogenetics, 63.2% were refractory to protea-
some inhibitors and immunomodulatory agents, 26.4% were previously exposed
to daratumumab, and 84.0% were refractory to their last treatment line. There
were no major changes in the safety or pharmacokinetic profile of isatuximab
with the addition of cemiplimab. As assessed by investigators, four patients
(11.8%) in the Isa arm, nine patients (25.0%) in the Isa + CemiQ2W arm, and eight
patients (22.2%) in the Isa+ CemiQ4W arm were responders. Though response
rates were numerically higher in cemiplimab-containing arms, differences were
not statistically significant and did not translate to improved progression-free or
overall survival after a median follow-up of 9.99 months.

Conclusion: Our results suggest a marginal benefit by adding cemiplimab to
isatuximab, despite demonstration of target engagement, without additional ob-

served safety issues.

1 | INTRODUCTION

Despite the advent of novel treatments over the past de-
cade, multiple myeloma (MM) remains incurable and pa-
tients face multiple lines of therapy due to the relapsing
and refractory nature of the disease. Antibodies that target
CD38, a glycoprotein that is uniformly expressed on my-
eloma cells and plays important roles in immune-system
evasion,’ are increasingly incorporated into earlier lines of
treatment for MM. Their efficacy for the treatment of re-
lapsed and refractory MM (RRMM) is well established.*”’

Isatuximab (Sarclisa®) is an immunoglobulin (Ig)
G1 monoclonal antibody (mAb) that targets a specific
epitope of CD38 and contributes to myeloma cell kill-
ing via multiple mechanisms of action.*'° Based on the
randomized, parallel-group, Phase 3 ICARIA-MM study
(n = 307),” isatuximab is approved in a number of coun-
tries in combination with pomalidomide and dexametha-
sone for the treatment of adult patients with RRMM who
have received at least two prior lines of therapy, including
lenalidomide and a proteasome inhibitor (PI). Based on
the randomized, parallel-group, Phase 3 IKEMA study
(n = 302),% to date, isatuximab in combination with car-
filzomib and dexamethasone is approved in the United

States, the European Union, and in Japan for patients who
have received prior treatment.* ™'

Based on studies in patients with RRMM showing
clinical response with single-agent isatuximab, which
is enhanced in combination with immunomodulatory
drugs (IMiDs), a rationale supports the combination of
anti-CD38 antibodies with other potentially synergistic
immunomodulators.'**> Cemiplimab (Libtayo®) is a high-
affinity, hinge-stabilized IgG4P fully human antibody that
binds to programmed cell death protein 1 (PD-1) and is
designed to block PD-1/programmed death ligand-1 (PD-
L1) and —2 (PD-L2)-mediated T-cell inhibition.'®

Anti-PD-1 antibodies play a clear role in the treat-
ment of various solid tumors, but their role in the treat-
ment of MM has not been fully elucidated. As a single
agent, the anti-PD-1 agent nivolumab showed minimal
activity in a Phase 1 trial of 17 patients with RRMM,
yielding a stable disease rate of 63%. Partial responses
or better were not seen, with the exception of one com-
plete response occurring after local radiation therapy.'’
However, PD-1/PD-L1 interaction has been associated
with the suppression of immune responses to myeloma
cells,"® and preclinical studies indicated that isatuximab-
induced antibody-dependent cellular cytotoxicity could be
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enhanced through the inhibition of PD-1." Furthermore,
a recent report demonstrated that combined PD-L1 and
CD38 inhibition improves antitumor immune responses
in an animal model,”® suggesting that there may be benefit
in combining these modalities.

The goal of this study was to determine whether ce-
miplimab may enhance the anti-myeloma activity of isat-
uximab. This phase 1/2 trial (NCT03194867) is the first
study of isatuximab plus cemiplimab designed to evaluate
safety, tolerability, efficacy, and pharmacokinetics of the
combination in RRMM. Due to previous Food and Drug
Administration alerts on safety concerns with increasing
risk of death regarding combinations of anti-PD-1/PD-L1
agents with immunomodulatory agents (i.e., pomalido-
mide, lenalidomide) in the treatment of MM,* the proto-
col for this study implemented careful safety monitoring
by a Data Monitoring Committee.

2 | METHODS

2.1 | Study design and objectives

This was a Phase 1/2 randomized, parallel-group, open-
label, multicenter study of isatuximab plus cemiplimab
in patients with RRMM. Patients were enrolled at 29
sites in 10 countries (Australia, Brazil, Canada, Czech
Republic, France, Greece, Hungary, Italy, Spain, and the
United States). The study employed an independent Data
Monitoring Committee to monitor the safety of patients
enrolled in the study. The study was conducted in accord-
ance with the Declaration of Helsinki and the International
Conference on Harmonization Good Clinical Practice
Guidelines, and individual independent ethics commit-
tees and institutional review boards approved the study
protocol. All patients provided written informed consent
prior to the conduct of any study-related procedures.

The study comprised two phases. The primary objec-
tive of Phase 1 (safety run-in) was to confirm the feasibil-
ity of isatuximab plus cemiplimab in patients with RRMM
and to select the recommended Phase 2 dose (RP2D). The
objective of the Phase 2 proof-of-concept study was to de-
termine the efficacy of isatuximab plus cemiplimab for pa-
tients with RRMM and further evaluate the safety of the
combination.

2.2 | Participants

Eligible patients were >18years of age, had a known di-
agnosis of MM with evidence of measurable disease, had
received prior treatment with an IMiD and a PI, and had
received >3 prior lines of therapy. Patients who previously

received other anti-CD38 mAbs were allowed if treatment
was beyond 90 days from study entry, and if refractory, the
last exposition was beyond 6 months. Exclusion criteria
included prior exposure to isatuximab or any agent that
blocks the PD-1/PD-L1 pathway; Eastern Cooperative
Oncology Group performance status (ECOG PS) >2; and
inadequate hematological, liver, or renal function.

2.3 | Procedures

The Phase 1 portion of the study enrolled 3 eligible pa-
tients to receive the approved dose of isatuximab 10 mg/
kg intravenously (IV) once weekly for 4 weeks followed by
10 mg/kg once every 2weeks and cemiplimab 250 mg IV
once every 2weeks (Isa+CemiQ2W). In the case of dose-
limiting toxicities (DLTs), dose de-escalation (Table 1)
was planned using standard 3 + 3 methodology.

The Phase 2 portion of the study randomly assigned eli-
gible patients to one of three treatment arms in a 1:1:1 ratio
using Interactive Response Technology. Patients in arm 1
(the control arm; Isa) received isatuximab 10 mg/kg once
weekly for 4weeks followed by once every 2weeks. Patients
in arm 2 received isatuximab 10 mg/kg once weekly for
4weeks followed by once every 2weeks plus cemiplimab
250mg once every 2weeks (Isa+CemiQ2W). Patients in arm
3 received Isa 10 mg/kg once weekly for 4weeks followed
by once every 2weeks plus cemiplimab 250mg once every
4weeks (Isa+ CemiQ4W). Alternative Phase 2 study designs
were in place should DLTs during Phase 1 have changed the
predicted Phase 2 treatment doses and schedules. All cycles
were 28days in length. Premedication with acetaminophen
(650-1000mg orally), ranitidine (50mg IV), diphenhydr-
amine (25-50mg IV), and methylprednisolone (100 mg IV)
was administered 30-60minutes prior to isatuximab infu-
sion. In both phases of the study, patients continued treat-
ment until disease progression, unacceptable adverse events
(AEs), consent withdrawal, or any other reason.

2.4 | Outcomes

Primary endpoints for Phase 1 were safety and tolerabil-
ity, which were assessed according to DLTs (at the end

TABLE 1 Phase 1 treatment dose and schedule.

Dose level Isatuximab Cemiplimab
Dose level 1 10 mg/kg QWx4>Q2W 250 mg Q2W
Dose level — 1 10 mg/kg QWx4>Q2W  250mg Q4W
Dose level — 2 10 mg/kg Q2W 250mg Q4W

Abbreviations: QW, weekly; Q2W, every 2weeks; Q4W, every 4 weeks.
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of Cycle 1) as well as AEs, serious AEs (SAEs), and lab-
oratory abnormalities (graded by the National Cancer
Institute Common Terminology Criteria for Adverse
Events version 4.03). For Phase 2, the primary endpoint
was overall response rate (ORR), defined as the propor-
tion of patients with complete response (CR; including
stringent CR [sCR]), very good partial response (VGPR),
and partial response (PR), as assessed by investigators
using the International Myeloma Working Group re-
sponse criteria.?

Key secondary efficacy endpoints included clinical
benefit rate (CBR), duration of response (DOR), time to
response (TTR), progression-free survival (PFS), overall
survival (OS), pharmacokinetics (PK), and immunoge-
nicity. Additional exploratory endpoints were minimal re-
sidual disease in patients achieving CR, and immune and
tumor cell phenotyping.

Efficacy analyses for Phase 2 were performed for the
intent-to-treat (ITT)/randomized population. ORR, CBR,
PFS, and OS were separately assessed according to previ-
ous exposure to daratumumab. Analysis of exposure and
safety parameters were performed for the all-treated/safety
population, which consisted of all patients who received
at least one dose or a part of a dose of the study treatments
during Phase 1 or 2 (patients were analyzed separately by
phase). Pharmacokinetic analysis was performed on all
patients from the all-treated population with at least one
measurable drug concentration post-baseline.

2.5 | Exploratory biomarkers and
pharmacokinetic analysis

Cytogenetic analysis was performed for the all-treated
population who had one assessment on the biomarker of
interest (collected from bone marrow and blood samples)
unless otherwise specified.

Immunophenotyping analysis was performed for part
of the safety population, consisting of all patients who re-
ceived at least one dose or a part of a dose of the study
treatments during Phase 2.

Blood samples were collected at selected time points
over Cycle 1 to perform PK non-compartmental analysis
for Isa.

Additional details can be found in Methods S1.

2.6 | Statistical analysis

Demographic and baseline characteristics were summa-
rized using descriptive statistics. The primary analysis of
ORR was performed at a cutoff date of 6 months after the
last patient's first dose. ORR was summarized by treatment
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arms with descriptive statistics. A 95% two-sided confi-
dence interval was computed using the Clopper-Pearson
method. Fisher's exact test was used to compare the ORR
in the control arm versus each of the combination arms,
using a one-sided significance level of 0.10 with Hochberg
adjustment. CBR and proportion of patients experiencing
>VGPR as best overall response were summarized with
descriptive statistics. DOR, TTR, PFS, and OS were ana-
lyzed using the Kaplan-Meier method.

3 | RESULTS

3.1 | Patients

A total of three patients were enrolled in Phase 1 at a dose
of Isa+ CemiQ2W. Two patients were male, all were be-
tween 63 and 68 years of age, and all had an ECOG PS of 0
or 1. Two patients discontinued study treatment due to pro-
gressive disease (PD); the other patient withdrew from the
study after the first cycle (patient withdrawal). For Phase
2,106 patients were randomized: 34 patients to isatuximab
alone, 36 to Isa+ CemiQ2W, and 36 to Isa+ CemiQ4W.
Overall, patient demographics and baseline disease char-
acteristics were similar between all arms, with some dif-
ferences observed mostly in the Isa+ CemiQ2W arm with
more prevalent high-risk cytogenetics and International
Staging System (ISS) stage III (Table 2).

Patients were heavily pretreated. The median number
of prior lines of therapy was 4 in each arm (up to 9 and 11),
37.7% of patients received >5 previous lines of therapy, and
84.0% were refractory to the last regimen. The vast major-
ity was treated with alkylating agents, PIs, and IMiDs. The
majority was double refractory to PIs and IMiDs. Overall,
28 patients (26.4%) had received previous daratumumab
treatment, four of whom received daratumumab as the last
line of therapy. The median time from last dose of daratu-
mumab to first dose of isatuximab was 9 (range, 2.1-22.1)
months; some patients received the first dose of isatuximab
after a shorter washout period than recommended.

At the data cutoff date (October 9, 2019), 14 patients
remained on treatment, including five patients each
in the Isa and Isa+CemiQ2W arm and four patients in
the Isa+ CemiQ4W arm. Across all arms, the most com-
mon reason for definitive treatment discontinuation was
PD (Isa, 82.4%; Isa+CemiQ2W, 72.2%; Isa+ CemiQ4W,
66.7%) (Table S1).

3.2 | Efficacy

The median follow-up duration was 9.99 months (95% CI,
8.542-10.875) across all study arms (N = 106). A response
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TABLE 2 Summary of patient demographics and other baseline characteristics (ITT/randomized population).

Isa Isa+ CemiQ2W Isa+ CemiQ4W All
(n=34) (n=36) (n =36) (N = 106)

Age (years)

Median (range) 68.0 (41-82) 64.0 (45-84) 66.5 (49-86) 66.0 (41-86)
Age group, 1 (%)

<65years 11 (32.4) 20 (55.6) 14 (38.9) 45 (42.5)

65-74years 18 (52.9) 9 (25.0) 15 (41.7) 42 (39.6)

>75years 5(14.7) 7(19.4) 7(19.4) 19 (17.9)
Race, n (%)

Asian 0 0 1(2.8) 1(0.9)

Black or African American 2(5.9) 3(8.3) 3(8.3) 8(7.5)

White 29 (85.3) 30 (83.3) 29 (80.6) 88 (83.0)

Missing/Not reported 3(8.8) 3(8.3) 2(5.6) 8(7.5)

Unknown 0 0 1(2.8) 1(0.9)
ECOG PS, n (%)

0 13(38.2) 11 (30.6) 16 (44.4) 40 (37.7)

1 21 (61.8) 22(61.1) 19 (52.8) 62 (58.5)

2 0 3(8.3) 1(2.8) 4(3.8)
Cytogenetic risk status, n (%)

High? 8(23.5) 11 (30.6) 8(22.2) 27 (25.5)

Standard 13(38.2) 9(25.0) 16 (44.4) 38 (35.8)

Unknown/missing 13(38.2) 16 (44.4) 12 (33.3) 41 (38.7)
MM subtype at study entry, n (%)

IgG 18 (52.9) 25 (69.4) 22 (61.1) 65 (61.3)

IgA 11 (32.4) 5(13.9) 7 (19.4) 23(21.7)

IgM 0 1(2.8) 1(2.8) 2(1.9)

IgD 0 0 1(2.8) 1(0.9)

IgE 0 0 0 0

Kappa light chain only 2(5.9) 2(5.6) 4(11.1) 8(7.5)

Lambda light chain only 3(8.8) 3(8.3) 1(2.8) 7 (6.6)
ISS stage at study entry, n (%)

Stage I 7(20.6) 15 (41.7) 14 (38.9) 36 (34.0)

Stage I 20 (58.8) 8(22.2) 11 (30.6) 39 (36.8)

Stage IIT 7(20.6) 13(36.1) 8(22.2) 28 (26.4)

Unknown 0 0 3(8.3) 3(2.8)
Creatinine clearance, n (%)

<60 mL/min/1.73 m? 14 (41.2) 11 (30.6) 8(22.2) 33(31.1)

>60 mL/min/1.73 m? 17 (50.0) 22 (61.1) 25 (69.4) 64 (60.4)

Missing 3(8.8) 3(8.3) 3(8.3) 9 (8.5)
Bone marrow plasma cells at baseline, n (%)

>50% 10 (29.4) 11 (30.6) 8(22.2) 29 (27.4)

Missing 1(2.9) 1(2.8) 0 2(1.9)
Number of prior lines by patient

Median (range) 4.0(2.0-11.0)  4.0(2.0-9.0) 4.0 (2.0-11.0) 4.0 (2.0-11.0)

2° 2(5.9) 2(5.6) 5(13.9) 9 (8.5)
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TABLE 2 (Continued)
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Isa Isa+ CemiQ2W Isa+ CemiQ4W All
(n=34) (n=36) (n =36) (N = 106)
3 5(14.7) 12(33.3) 11 (30.6) 28 (26.4)
4 12 (35.3) 8(22.2) 9 (25.0) 29 (27.4)
5 4(11.8) 8(22.2) 4(11.1) 16 (15.1)
6 3(8.8) 1(2.8) 3(8.3) 7(6.6)
7 2(5.9) 3(8.3) 2(5.6) 7(6.6)
>8 6 (17.6) 2(5.6) 2(5.6) 10 (9.4)
Main prior treatments, n (%)
Alkylating agent 32(94.1) 32(88.9) 34(94.4) 98 (92.5)
Immunomodulatory drug 34 (100) 36 (100) 36 (100) 106 (100)
Lenalidomide 29 (85.3) 36 (100) 28 (77.8) 93 (87.7)
Pomalidomide 20 (58.8) 22 (61.1) 14 (38.9) 56 (52.8)
Thalidomide 19 (55.9) 16 (44.4) 18 (50.0) 53 (50.0)
Proteasome inhibitor 34 (100) 35(97.2) 36 (100) 105 (99.1)
Bortezomib 34(100) 34(94.4) 36 (100) 104 (98.1)
Carfilzomib 15 (44.1) 20 (55.6) 12(33.3) 47 (44.3)
Ixazomib 4(11.8) 4(11.1) 2(5.6) 10 (9.4)
Monoclonal antibodies 12 (35.3) 8(22.2) 12(33.3) 32(30.2)
Daratumumab 11 (32.4) 6(16.7) 11 (30.6) 28 (26.4)
Elotuzumab 1(2.9) 3(8.3) 5(13.9) 9(8.5)
Refractory status
Refractory to IMiD 29 (85.3) 33(91.7) 26 (72.2) 88 (83.0)
Refractory to PI 20 (58.8) 31(86.1) 25(69.4) 76 (71.7)
Refractory to IMiD and PI 19 (55.9) 29 (80.6) 19 (52.8) 67 (63.2)
Refractory to last regimen 27 (79.4) 33(91.7) 29 (80.6) 89 (84.0)

Abbreviations: Cemi, cemiplimab; ECOG PS, Eastern Cooperative Oncology Group performance status; Ig, immunoglobulin; IMiD, immunomodulatory drug;
Isa, isatuximab; ISS, International Staging System; ITT, intent-to-treat; MM, multiple myeloma; PI, proteasome inhibitor; Q2W, every 2weeks; Q4W, every

4weeks.

*High-risk defined as presence of del(17p) (10% cutoff), and/or t(4;14) (15% cutoff), and/or t(14;16) (15% cutoff).

PPatients (n = 9) with <3 lines of therapy were included by mistake.

was seen in four patients (11.8%) in the Isa arm, nine
patients (25.0%) in the Isa+CemiQ2W arm, and eight
patients (22.2%) in the Isa+CemiQ4W arm (Table 3).
Differences in ORR between arms were not statistically
different. The differences between the Isa arm and the
Isa+CemiQ2W arm (p = 0.1321; one-sided Fisher's exact
test) and between the Isa arm and the Isa+ CemiQ4W
(p = 0.2003; one-sided Fisher's exact test) were not statisti-
cally significant. As the p values were greater than 0.1, the
null hypothesis failed to be rejected for both combination
arms. No CR was observed in any treatment arm and a
similar number of patients in each arm achieved VGPR:
two patients (5.9%) in the Isa arm, three patients (8.3%)
in the Isa+ CemiQ2W arm, and two patients (5.6%) in the
Isa+CemiQ4W arm.

No responses were observed in 28 (26%) patients previ-
ously treated with daratumumab (anti-CD38 monoclonal

antibody targeting a different CD38 epitope than Isa)
across the three arms. The ORR among patients not pre-
viously treated with daratumumab was 17.4% in the Isa
arm, 30.0% in the Isa+ CemiQ2W arm, and 32.0% in the
Isa+CemiQ4W arm (Table S2). The CBR was higher in
cemiplimab-treated arms versus the Isa arm among pa-
tients not previously treated with daratumumab.

Median PFS (95% CI) was similar between arms, at
2.89months (1.97-3.81) for the Isa arm, 3.75months
(1.97-5.88) for the Isa+ CemiQ2W arm, and 3.02months
(2.79-5.16) for the Isa+ CemiQ4W arm (Figure 1).

Across arms, median PFS was consistently higher
among patients without versus with previous daratu-
mumab exposure. For patients not previously treated with
daratumumab, median PFS (95% CI) was 3.32months
(2.00-5.88) for the Isa arm, 3.75 months (2.00-6.28) for the
Isa+ CemiQ2W arm, and 4.07 months (2.89-14.55) for the
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Stringent complete response

Complete response

Very good partial response

Partial response

Minimal response

Stable disease

Progressive disease

Unconfirmed progressive

disease

Not evaluable/Not assessed

Overall response

Responders (sCR, CR, VGPR,

or PR)
95% CI*

Fisher's exact test p value®

Isa+ CemiQ2W vs Isa
Isa+ CemiQ4W vs Isa

Clinical benefit

Responders (MR or better)

95% CI*

Isa
(n=34)

0

0

2(5.9)
2(5.9)
4(11.8)
14 (41.2)
7(20.6)
1(2.9)

4(11.8)

4(11.8)

3.30-27.45

8(23.5)
10.75-41.17

Isa+ CemiQ2W

(n=36)

0
0

3(8.3)
6(16.7)
4(11.1)
12(33.3)
6(16.7)
2(5.6)

3(8.3)

9 (25.0)

12.12-42.20

0.1321

13 (36.1)

20.82-53.78

Isa+ CemiQ4W
(n=36)

0

0

2(5.6)
6(16.7)
6(16.7)
16 (44.4)
4(11.1)
1(2.8)

1(2.8)

8 (22.2)

10.12-39.15

0.2003

14 (38.9)
23.14-56.54

Abbreviations: Cemi, cemiplimab; CI, confidence interval; CR, complete response; Isa, isatuximab; ITT,
intent-to-treat; MR, minimal response; PR, partial response; Q2W, every 2 weeks; Q4W, every 4 weeks;
sCR, stringent complete response; VGPR, very good partial response.

“Estimated using Clopper-Pearson method.

°One-sided significance level of 0.1.

1.0 Isa
Isa+CemiQ2W
< 097 Isa+CemiQ4W
< 0.8 + Censor
E
s 0.7 4
=3
@ 0.6 3.02 mo (2.793 to 5.158)
g 0.5
S 0.4 3.75 mo (1.971 to 5.881)
F
g 037 . .
=] -
s 02 2.89 mo (1.971 to 3.811) 4
o
0.1+
0.0
T T L] T T T T T L) T T L] T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time (Months)
Number at Risk
Isa 34 21 14 9 8 6 4 1 1 1 1 0 0 0 0
Isa+CemiQ2W 36 22 19 12 M 8 6 4 3 3 1 1 1 0 0
Isa+CemiQ4W 36 27 18 14 10 6 5 4 3 3 3 2 1 1 0

Isa+CemiQ4W arm. For patients previously treated with
daratumumab, median PFS (95% CI) was 2.14 months
(0.92-3.25) for the Isa arm, 1.97 months (0.95-not reached
[NR]) for the Isa+ CemiQ2W arm, and 2.87 months (1.12-

3.02) for the Isa+ CemiQ4W arm.

TABLE 3 Response rates (ITT/
randomized population).

FIGURE 1 Progression-free survival
across treatment arms (ITT/Randomized
group). Cemi, cemiplimab; Isa,
isatuximab; Q2W, every 2weeks; Q4W,
every 4weeks.

At the time of updated OS analysis (cutoff date: April 9,
2020; median follow-up: Isa—16.79months; Isa +
CemiQ2W—16.16 months;Isa+CemiQ4W—15.74 months),
OS was similar among arms, with largely overlap-
ping OS curves. Median OS (95% CI) was NR for the
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FIGURE 2 Overall survival across 1.0 Isa
. I iQ2W
treatment arms (ITT/randomized 0.9 lz::g:z:giw
population). Cemi, cemiplimab; Isa, 0.8+ Censor
isatuximab; NR, not reached; Q2W, eve g 071
Q Ty = NR (8.936 to NR)
2weeks; Q4W, every 4 weeks. S 0649
>
5 0.5
= 0.4 | AE—TS
g 03- 14.75 (9.035 to NR)
)
0.2+ 18.96 (6.932 to NR)
0.1+
0.0
T T T L] T T L] T L] T T T
0 2 4 6 8 10 12 14 16 18 20 22
Time (Months)
Number at Risk
Isa 34 333230292928242322222221181412 8 6 4 2 2 0 0
Isa+CemiQ2W 36 35322827 2522212121212119151210 6 4 3 2 0 0 O
Isa+CemiQ4W 3 32303026252422222019191716 8 7 5 5 3 2 2 1 0

Isa arm (8.936-NR), 18.96 (6.932-NR) months for the
Isa+CemiQ2W arm, and 14.75 (9.04-NR) months for pa-
tients in the Isa+CemiQ4W arm (Figure 2). For the 28
(26%) daratumumab-exposed patients, OS was also similar
between arms.

3.3 | Safety

No DLTs were observed during the Phase 1 portion of
the study. The all-treated/safety population comprised
33 patients treated with Isa alone, 37 patients treated
with Isa+CemiQ2W, and 35 patients treated with
Isa+CemiQ4W (two patients were randomized to a treat-
ment arm but received another one, so they were kept
in the randomized arm). The median number of cycles
(range) started by patients was 4 (1-12) in the Isa arm,
3 (1-14) in the Isa+ CemiQ2W arm, and 4 (1-15) in the
Isa+ CemiQ4W arm. At the time of data cutoff, the me-
dian duration of exposure (range) to isatuximab was
14.43weeks (2.0-48.0) in the Isa arm, 12.57weeks (1.0-
59.4) in the Isa+CemiQ2W arm, and 14.29 weeks (3.0-
62.9) in the Isa+CemiQ4W arm. The median duration
of exposure (range) to cemiplimab was 12.57 weeks (2.0-
59.4) in the Isa+CemiQ2W arm and 16.29 weeks (4.0-
62.9) in the Isa+ CemiQ4W arm.

At least 1 treatment-emergent adverse event (TEAE)
was reported in 100% of the Isa arm, 97.3% of the
Isa+CemiQ2W arm, and 94.3% of the Isa+CemiQ4W
arm (Table 4). Grade >3 TEAEs were reported in 51.5%,
54.1%, and 65.7% of patients in each of the arms, respec-
tively. The number of patients with treatment-related
TEAES of any grade was similar among arms. The num-
ber of patients with Grade >3 treatment-related TEAEs
was greatest in the Isa+CemiQ4W arm (10 [28.6%]).
TEAESs reported in at least 15% of patients are shown in

Table 5. One patient in the Isa+ CemiQ4W arm developed
a secondary malignancy (colon neoplasm, non-fatal). No
immune-related TEAEs were reported.

Overall, nine patients died during the on-treatment
period. The main reason for death was due to progres-
sive disease, including one patient in the Isa arm, two
patients in the Isa+CemiQ2W arm, and two patients
in the Isa+CemiQ4W arm. Overall, four patients in the
Isa+CemiQ4W arm experienced a fatal TEAE during the
on-treatment period. Among them, one patient had pul-
monary sepsis related to study treatment and three patients
had fatal TEAEs unrelated to study treatment, including
upper respiratory tract infection, euthanasia (the patient
asked for euthanasia due to uncontrollable pain in the con-
text of progressive disease), and septic shock. There was
one TEAE-related death during the post-treatment period.

Infusion reactions (IRs) of any grade were experienced
by 18 patients (54.5%) of patients in the Isa arm, 15 pa-
tients (40.5%) in the Isa+ CemiQ2W arm, and 16 patients
(45.7%) in the Isa+ CemiQ4W arm. There were 2 Grade 1
IRs related to cemiplimab. Details of IRs are provided in
Table S3. A trend was observed of lower incidence of IR in
patients receiving isatuximab with cemiplimab. Onset of
all IRs resulted from the first infusion.

3.4 | Immunophenotyping analysis
Median relative change from baseline to Cycle 3, Day 1
(C3D1) of a panel of immune cells according to treatment
arms (pool of Isa+Cemi arms vs Isa arm) was calculated
using patients in the safety population (Figure S1). Baseline
comparisons of clonal plasma cells and a panel of immune
cells were also conducted between the daratumumab-
pretreated group and the daratumumab-naive group
(Figure S2). Additional details are in Material S1.
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TABLE 4 Overview of TEAEs (All-treated/safety population).

Patients with any TEAE

Patients with any Grade >3 TEAE

Patients with any Grade 3-4 TEAE
Patients with any Grade 5 TEAE?

Patients with any treatment-emergent SAE

Patients with any TEAE leading to definitive treatment
discontinuation®

Patients with any IR of Grade >2
Patients with any treatment-related TEAE® (any grade)
Patients with any Grade >3 treatment-related TEAE

Patients with any serious treatment-related TEAE

LESOKHIN ET AL.

Isa Isa+ CemiQ2W Isa+ CemiQ4W
(n=33) (n=37) (n = 35)

33 (100) 36 (97.3) 33(94.3)

17 (51.5) 20 (54.1) 23 (65.7)

17 (51.5) 18 (48.6) 21 (60.0)

1(3.0) 2(5.4) 6(17.1)

17 (51.5) 17 (45.9) 21 (60.0)

0 1(2.7) 7(20.0)

16 (48.5) 15 (40.5) 14 (40.0)

24 (72.7) 24 (64.9) 25(71.4)

2(6.1) 6(16.2) 10 (28.6)

2(6.1) 4(10.8) 9(25.7)

Abbreviations: Cemi, cemiplimab; IR, infusion reaction; Isa, isatuximab; Q2W, every 2weeks; Q4W, every 4 weeks; SAE, serious adverse event; TEAE,

treatment-emergent adverse event.

Grade 5 TEAEs during the on-treatment period included: Isa—disease progression (n = 1); Isa+ CemiQ2W-disease progression (n = 1), multiple organ
dysfunction syndrome (n = 1); Isa+ CemiQ4W-pulmonary sepsis (n = 1; related to treatment); upper respiratory tract infection (n = 1); euthanasia (n = 1);

acute kidney injury/disease progression (n = 1); disease progression (n = 1); septic shock (n = 1).

"TEAEs leading to discontinuation included: Isa+ CemiQ2W-myalgia (n = 1); Isa+ CemiQ4W-encephalomyelitis (n = 1); pulmonary sepsis (n = 1); colon
neoplasm (n = 1); upper respiratory tract infection (n = 1); infusion-related reaction (n = 1); lower respiratory tract infection/septic shock (n = 1); peripheral

sensory neuropathy (n = 1).

“Treatment-related TEAEs are TEAES related to at least one drug of the combination.

TABLE 5 Summary of TEAEs occurring in at least 15% of patients (All-treated/safety population).

Isa+ CemiQ2W (n = 37)

Isa (n = 33)
All grades Grade>3
Infections and infestations 19 (57.6) 8(24.2)
Upper respiratory tract 4(12.1) 1(3.0)
infection
Gastrointestinal disorders 11 (33.3) 3(9.1)
Diarrhea 6(18.2) 1(3.0)
Nausea 5(15.2) 0
Musculoskeletal and connective 17 (51.5) 2(6.1)
tissue disorders
Back pain 4(12.1) 1(3.0)
General disorders and 15 (45.5) 2(6.1)
administration site
conditions
Fatigue 3(9.1) 0
Pyrexia 4(12.1) 0
Injury, poisoning, and 20 (60.6) 0
procedural complications
Infusion-related reaction 18 (54.5) 0

All grades
20 (54.1)
4(10.8)

16 (43.2)
7 (18.9)
6(16.2)
15 (40.5)

6(16.2)

18 (48.6)

8 (21.6)
8 (21.6)
15 (40.5)

15 (40.5)

Abbreviations: Cemi, cemiplimab; Isa, isatuximab; Q2W, every 2 weeks; Q4W, every 4 weeks.

Grade >3
9(24.3)
0

2(5.4)

1(2.7)
1(2.7)

0
4(10.8)

1(2.7)

Isa+ CemiQ4W (n = 35)

All grades

23 (65.7)
9 (25.7)

13(37.1)
7(20.0)
5(14.3)
10 (28.6)

4(11.4)

10 (28.6)

5(14.3)
2(5.7)
17 (48.6)

16 (45.7)

Grade >3

9(25.7)
2(5.7)

4(11.4)
2(5.7)
0
5(14.3)

2(5.7)

3(8.6)

1(2.9)
1(2.9)
0

0':1

One patient in the Isa+CemiQ4W arm experienced a Grade 3 infusion reaction leading to hospitalization and investigational medicine product
discontinuation, which was mistakenly reported as a Grade 2 infusion reaction.
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3.5 | Pharmacokinetics

Isa mean PK parameters for patients treated with single-
agent Isa, with the combination of Isa plus cemiplimab
(any schedule), and overall are provided in Table S4.
Concomitant administration of cemiplimab did not ap-
pear to alter Isa exposure (Cpa AUC yee)-

4 | DISCUSSION

This Phase 1/2 study was designed to evaluate the safety,
preliminary efficacy, and PK of the combination of Isa
and cemiplimab in patients with RRMM, and is the larg-
est randomized trial investigating the combination of
anti-CD38 and anti-PD-1 agents to date. The study popu-
lation was representative of the global population with
RRMM, including important subgroups of patients with
poor prognosis characteristics (ISS Stage III [26.4%],
renal function impairment with creatinine clearance
<60 mL/min [31.1%], high-risk cytogenetics [25.5%], and
bone marrow plasma cells at baseline >50% [27.4%)).
Patients were heavily pretreated, with a median (range)
of 4 (2-11) prior lines of therapy. In the total randomized
population, 37.7% of patients received >5 previous lines
of therapy and 84.0% were refractory to the last regimen.
Most patients were refractory to PIs and IMiDs. Overall,
26.4% of patients had received prior daratumumab, in-
cluding 3.8% who received daratumumab within the last
line of therapy.

No new safety signals were observed with Isa plus
cemiplimab, which is consistent with other safety expe-
riences with this combination* and with daratumumab
plus atezolizumab*® in solid malignancies. Compared
with the risk of death observed in the current study, in-
terim results of studies combining the PD-1 inhibitor
pembrolizumab with either pomalidomide or lenalid-
omide for patients with RRMM revealed an increased
risk of death when pembrolizumab was added to the im-
munomodulatory drug.*’ In KEYNOTE-183 (pembroli-
zumab with pomalidomide), non-disease progression
causes of death were identified in the pembrolizumab
arm, including myocarditis, Stevens-Johnson syndrome,
myocardial infarction, and pericardial hemorrhage.*
In KEYNOTE-185 (pembrolizumab with lenalidomide),
causes of death included intestinal ischemia, cardio-
respiratory arrest, and suicide.*®

In the present study, we did not observe death due to
cardiovascular or ischemic reasons, and there were few
infections/sepsis events reported. Concomitant adminis-
tration of cemiplimab did not appear to alter Isa exposure.
With further follow-up, the OS curves were overlapping
when comparing Isa alone with Isa plus cemiplimab. This
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may be due to the different mechanism of action of isatux-
imab versus immunomodulatory drugs.

As assessed by Investigators, four patients (11.8%) in
the Isa arm, nine patients (25.0%) in the Isa+CemiQ2W
arm, and eight patients (22.2%) in the Isa+ CemiQ4W arm
were responders. Though response rates were numerically
higher among cemiplimab-containing arms, differences
were not statistically significant and did not translate to
improved PFS or OS. These findings of a modest improve-
ment in ORR and lack of translation to PFS benefit are in
contrast to what was shown previously with isatuximab
in combination with pomalidomide and dexamethasone
(ICARIA) and with carfilzomib and dexamethasone
(IKEMA), which demonstrated significant benefits in
PFS and response or depth of response.> However, these
findings are consistent with a previous trial showing little
clinical benefit achieved with a different PD-1 inhibitor,
nivolumab, among patients with RRMM.'” Interestingly,
in the nivolumab study, immune-mediated adverse events
were reported in 28 (34%) of patients compared with none
reported in the current study. As such, preclinical data
suggesting that PD-1 inhibition may increase the myeloma
cell killing conferred by CD38 inhibition has yet to trans-
late into meaningful benefit in clinical trials. Interestingly,
results for ORR (11.8%), median PFS (2.89 months), and
median OS (NR) in the Isa-only arm were lower than
those from other recent Isa studies.'**’

In the present study, an Isa dose of 10 mg/kg was
chosen to allow for the assessment of cemiplimab con-
tribution. This dose was also used for the Isa-only arm
monotherapy studies. The lower response rates in Isa-
only arm of this study could be due to the use of the
10 mg/kg Isa dose versus the now-recommended single-
agent® and Japan-approved dose of 20 mg/kg.” Had the
higher 20mg/kg dose been used in the Isa-only arm of
the present study, it is possible that response rates would
have been even more similar across study arms. The pres-
ent study included daratumumab-pretreated patients
(~26% of the overall randomized population), whereas
other monotherapy studies’”* excluded patients with
prior anti-CD38 therapy. There was some imbalance in
prior daratumumab exposure, with higher rates in the
monotherapy group. Additionally, some patients with
prior daratumumab exposure were treated after a wash-
out period of less than the recommended 6 months. In a
recent study by Dimopoulos et al.”’ Isa combined with
dexamethasone contributed to increased response rates
and survival outcomes compared with Isa alone. The
ORR was 23.9% (isatuximab) versus 43.6% (isatuximab-
dexamethasone), with median PFS of 4.9 (isatuximab)
versus 10.2 (isatuximab-dexamethasone) months and
median OS of 18.9 (isatuximab) versus 17.3 (isatuximab-
dexamethasone) months.
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Whether benefit can be gained from an alternate
anti-CD38 agent (or even retreatment with the same
anti-CD38 agent) and the appropriate timing of reintro-
duction of CD38 inhibition remain important clinical
questions, particularly as anti-CD38 therapy moves into
earlier lines of treatment. It is becoming increasingly clear
that single-agent anti-CD38 treatment with isatuximab
or daratumumab is insufficiently active in patients with
prior anti-CD38 exposure. In the present study, 28 of 106
(26.4%) patients in the overall randomized population had
previously received daratumumab treatment, of whom
four had received daratumumab as the last line of therapy,
with no objective responses observed. In ICARIA-MM, 22
of 92 (23.9%) patients treated with further anti-myeloma
therapy in the Isa-Pd arm went on to receive daratumumab
in any subsequent line of therapy, of whom seven received
monotherapy (+/—steroids). The ORR for daratumumab
as further anti-myeloma treatment (in monotherapy) was
lower after Isa-Pd than after Pd treatment (14% vs 38%,
respectively).*® In a recent Phase 1/2 clinical study of Isa
monotherapy in daratumumab-refractory patients, simi-
larly, no objective responses were observed; however, the
disease control rate (defined as >MR or stable disease for
>8weeks) was higher in patients who received their first
dose of Isa monotherapy longer after their last daratu-
mumabdose(60.0%, 58.3%,and 28.6%in those with >12,>6,
and <3 months of daratumumab washout, respectively).31
In a UK-wide, real-world outcomes study of five patients
receiving  isatuximab-pomalidomide-dexamethasone,
one patient previously received daratumumab monother-
apy and four patients previously received daratumumab-
bortezomib-dexamethasone. Following a median of
2 cycles of isatuximab-pomalidomide-dexamethasone,
three patients had progressive disease, one patient had
minor response-stable disease, and one patient had a par-
tial response.** Results from the present study add to the
available data on the appropriate use and timing of subse-
quent anti-CD38 therapy, but this important clinical ques-
tion should be addressed further in prospective crossover
or retreatment studies such as NCT03871829.

Treatment with isatuximab with or without cemi-
plimab induced the expected pharmacodynamic effects,
consistent with the mechanism of action of each drug as
shown in previous studies.” A decrease in the percentage
of cells expressing CD38 on isatuximab treatment and
PD-1 on cemiplimab treatment at Cycle 3 was observed,
as well as a decrease of CD38 expression on plasma cells.
Target engagement was demonstrated, and as such, the
low proportion of positive clinical outcomes did not ap-
pear to be attributable to failure of the drugs to adequately
engage the relevant proteins.

Target engagement was shown to be similar in the
population pretreated with or naive to daratumumab, so

there was no lack of target engagement that could ex-
plain the lack of response in the daratumumab-pretreated
population.

The baseline immune microenvironment in
daratumumab-pretreated patients appears to be consis-
tent with what is known to happen after treatment with
an anti-CD38 molecule, that is, an increase in activated
PD-1+ CD8 T cells and proliferative Ki67+ CD8 T cells
as well as a decrease in CD38+ CD8 T cells. The other
baseline immune parameters, including natural killer cell
counts, were similar between groups and did not explain
the lack of response in daratumumab-pretreated patients.

The current study has several limitations and strengths.
Limitations of the current study include the small num-
ber of patients enrolled in each study arm, the heavily
pretreated population, and the short washout period
after prior exposure to anti-CD38 agents. Strengths of
the current study include biomarker data and continued
demonstration of a manageable safety profile with the
combination of isatuximab plus cemiplimab and of no
effect of cemiplimab on isatuximab PK, which confirms
experiences from other Isa plus cemiplimab studies.*

In conclusion, this study evaluating isatuximab in
combination with cemiplimab in patients with RRMM
indicates a marginal benefit on clinical outcomes with
the addition of cemiplimab to isatuximab. The numerical
increase in ORR seen with the addition of cemiplimab
was not statistically significant and did not translate into
an improvement in PFS or OS. No major changes in the
safety or PK profile were observed with the addition of
cemiplimab.
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