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ABSTRACT

Background Intratumoral administration of V937, a
bioselected, genetically unmodified coxsackievirus

A21, has previously demonstrated antitumor activity in
patients with advanced melanoma as monotherapy and

in combination with the programmed cell death 1 (PD-

1) antibody pembrolizumab. We report results from an
open-label, single-arm, phase 1b study (NCT02307149)
evaluating V937 plus the cytotoxic T-lymphocyte antigen 4
inhibitor ipilimumab in patients with advanced melanoma.
Methods Adult patients (aged >18 years) with
histologically confirmed metastatic or unresectable stage
lIB/C or IV melanoma received intratumoral V937 on days
1,3, 5, 8, and 22 and every 3 weeks (Q3W) thereafter for
up to 19 sets of injections plus intravenous ipilimumab
3mg/kg Q3W administered for four doses starting on day
22. Imaging was performed at screening, on days 43 and
106 and every 6 weeks thereafter; response was assessed
by immune-related response criteria per investigator
assessment. Primary endpoints were safety in all treated
patients and objective response rate (ORR) in all treated
patients and in patients with disease that progressed on
prior anti-PD-1 therapy.

Results Fifty patients were enrolled and treated. ORR was
30% (95% Cl 18% to 45%) among all treated patients,
47% (95% Cl 23% to 72%) among patients who had not
received prior anti-PD-1 therapy, and 21% (95% Cl 9%

to 39%) among patients who had experienced disease
progression on prior anti-PD-1 therapy. Tumor regression
occurred in injected and non-injected lesions. Median
immune-related progression-free survival was 6.2 months
(95%Cl 3.5 to 9.0 months), and median overall survival
was 45.1 months (95% Cl 28.3 months to not reached).
The most common treatment-related adverse events
(AES) were pruritus (n=25, 50%), fatigue (=22, 44%),
and diarrhea (n=16, 32%). There were no V937-related
dose-limiting toxicities and no treatment-related grade

5 AEs. Treatment-related grade 3 or 4 AEs, all of which
were considered related to ipilimumab, occurred in 14%
of patients (most commonly dehydration, diarrhea, and
hepatotoxicity in 4% each).

Conclusions Responses associated with intratumoral
V937 plus ipilimumab were robust, including in the
subgroup of patients who had experienced disease
progression on prior anti-PD-1 therapy. Toxicities were
manageable and consistent with those of the individual
monotherapies.

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Intratumoral administration of V937, a bioselected,
genetically unmodified coxsackievirus A21, has pre-
viously demonstrated antitumor activity in patients
with advanced melanoma as monotherapy and in
combination with the programmed cell death 1 (PD-
1) antibody pembrolizumab

WHAT THIS STUDY ADDS

= We report results from an open-label, single-arm,
phase 1b study evaluating intratumoral V937 (a
bioselected, genetically unmodified coxsackievi-
rus A21) plus intravenous ipilimumab (a cytotoxic
T-lymphocyte antigen 4 inhibitor) in patients with
advanced melanoma.

= Responses associated with intratumoral V937 plus
ipilimumab were robust, including in the subgroup
of patients who had experienced disease progres-
sion on prior anti-PD-1 therapy.

= Objective response rate was 30% (95% Cl 18% to
45%) among all treated patients, 47% (95% Cl 23%
to 72%) among patients who had not received prior
anti-PD-1 therapy, and 21% (95% Cl 9% to 39%)
among patients who had experienced disease pro-
gression on prior anti-PD-1 therapy.

= Toxicities were manageable and consistent with
those of the individual monotherapies.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= In this phase 1b study, combination therapy with
the oncolytic virus V937 administered intratumor-
ally plus ipilimumab had manageable toxicity, and
responses were robust and durable in patients with
advanced melanoma, including patients with mela-
noma progression after anti-PD-1 therapy

INTRODUCTION

Oncolytic viruses are an emerging class of
anticancer therapeutics that function both
by killing tumor cells directly (virus-mediated
oncolysis) and by inducing systemic anti-
tumor immune responses. Talimogene
laherparepvec (T-VEC), a genetically engi-
neered, live attenuated herpes simplex virus
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1, became the first such agent to be approved by the US
Food and Drug Administration for the treatment of unre-
sectable melanoma recurrent after initial surgery® based
on durable responses demonstrated in a phase 3 study.”
Coxsackievirus is a type of non-enveloped, single-stranded
RNA enterovirus that typically causes asymptomatic infec-
tions or common cold-like symptoms.* Coxsackievirus
undergoes cytosolic replication without a DNA phase
and is not associated with risk of insertional mutagenesis
during infection.* As such, it does not require genetic
modification for safety.

The oncolytic virus V937 (previously known as Cavatak
and CVA21) is a bioselected and genetically unmodified

coxsackievirus A21.° It gains cellular entry via intercel-
lular adhesion molecule 1 and decay-accelerating factor
receptors, which are overexpressed by certain cancer
cells, including melanoma.”® In a phase 2 study of
patients with advanced melanoma, intratumoral V937
monotherapy demonstrated systemic antitumor activity
with reductions in the size of both injected and non-
injected (eg, liver and lung) lesions.” The unconfirmed
objective response rate (ORR; complete response (CR)
or partial response (PR)) was 38.6%, and the confirmed
ORR was 28.1% based on immune-related Response Eval-
uation Ciriteria in Solid Tumors (irRECIST); a response
lasting 26 months was observed in 21.1% of patients.

Table 1 Patient demographics and baseline characteristics*
All treated Progressed on prior No prior
patients anti-PD-1 therapy anti-PD-1 therapy
Characteristic N=50 n=33 n=17
Age, median (range), year 64.5 (28-88) 65.0 (28-84) 64.0 (35-88)
Sex
Men 31 (62) 22 (67) 9 (53)
Women 19 (38) 11 (33) 8 (47)
White 50 (100) 33 (100) 17 (100)
ECOG PS
0 34 (68) 21 (64) 13 (76)
1 16 (32) 12 (36) 4 (24)
Stage
Il 14 (28) 7 (21) 7 (41)
IVM1a 7(14) 4(12) 3(18)
IVM1b 6 (12) 4(12) 2(12)
IVM1c(1)t 12 (24) 11 (33) 1(6)
IVM1c(2) 11 (22) 7 (21) 4 (24)

Baseline tumor burden, median (range), m

BRAF mutation status
Mutant
Wild-type
Unknown
Received any prior systemic therapy
1 line
2 lines
>3 lines
Select prior pharmacologic therapy§
Chemotherapy
Hormone therapy
Immunotherapy
Targeted therapy

*Data are presented as n (%), unless otherwise noted.

2

1479 (209-18,218)

1425 (225-18,218)

2750 (209-7348)

17 (34) 12 (36) 5 (29)
26 (52) 18 (55) 8 (47)
7 (14) 3(9) 4 (24)
40 (80) 33 (100) 7 (41)
16 (32) 10 (30) 6 (35)
8 (16) 8 (24) 0

16 (32) 15 (45) 1 (6)
8 (16) 7 (21) 1 (6)
1) 1(3)

29 (58) 27 (82) 2(12)
4(8) 4(12) 0

TMetastases to all other visceral metastases with a normal lactate dehydrogenase.
FAny distant metastases with an elevated lactate dehydrogenase.

§Patients could have been counted in more than one row.

anti-PD-1, anti-programmed death 1; ECOG PS, Eastern Cooperative Oncology Group performance status.
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Table 2 Treatment-related AEs*T

Progressed on prior anti- No prior anti-PD-1
All treated patients, N=50 PD-1 therapy, n=33 therapy, n=17
Treatment-related AEs 47 (94) 30 (91) 17 (100)
Grade >3 V937-related AEs 0 0 0
Grade 3 or 4 ipilimumab-related AEst§ 7 (14) 4(12) 3(18)
Treatment-related AEs occurring in
>10% of all treated patients Any grade Grade 3or4 Any grade Grade3or4 Anygrade Grade 3or4
Pruritus 25 (50) 1(2) 17 (52) 0 8 (47) 1(6)
Fatigue 22 (44) 1) 15 (45) 0 7 (41) 1(6)
Diarrhea 16 (32) 2(4) 13 (39) 2 (6) 3(18) 0
Nausea 11 (22) 0 9 (27) 0 2(12) 0
Rash 10 (20) 0 5 (15) 0 5(29) 0
Pyrexia 8 (16) 0 5(15) 0 3(18) 0
Chills 7 (14) 0 6 (18) 0 1(6) 0
Influenza-like illness 7 (14) 0 6 (18) 0 1 (6) 0
Decreased appetite 6 (12) 0 5(15) 0 1(6) 0
Injection site reaction 6(12) 0 3(9 0 3(18) 0
Transaminase increase 6 (12) 0 5(15) 0 1(6) 0
Headache 5(10) 0 5(15) 0 0 0
Injection site pain 5(10) 0 2 (6) 0 3(18) 0

*Data are presented as n (%).

TTreatment-related AEs were those events with a V937 or ipilimumab relationship of possibly, probably, or definitely.

FThere were no grade 5 treatment-related AEs.

§The most common grade 3 and 4 treatment-related AEs were dehydration, diarrhea, and hepatotoxicity (two patients (4%) each).
AE, adverse event; anti-PD-1, antiprogrammed death 1.

Treatment was well tolerated in the study, with no grade  programmed death ligand 1 (PD-LI) expression, reduced
>3 treatmentrelated adverse events (AEs).’ suppressor T cells),” ' which provides the rationale for

Oncolytic viruses have been shown to alter the tumor  combination therapy with immune checkpoint inhibitors. In
microenvironment (eg, increased CD8" T cells and a phase 1b study of patients with advanced melanoma, the

Table 3 Immune-related responses*

All treated patients  Progressed on prior anti-PD-1 therapy No prior anti-PD-1 therapy

N=50 n=33 n=17

Objective response rate, % (95% Cl) 30 (18 to 45) 21 (9to 39) 47 (23 t0 72)

Complete response, n (%) 5(10) 2 (6) 3(18)

Partial response, n (%) 10 (20) 5(15) 5 (29)

Stable disease, n (%) 17 (34) 15 (45) 2(12)

Progressive disease, n (%) 16 (32) 11 (33) 5 (29)

Not evaluable, n (%) 2 (4) 0 2(12)
Time to initial response, median (range), mo 3.4 (0.7-5.1) 3.5 (3.2-5.1) 3.4 (0.7-3.4)
Disease control ratet, n (%) 32 (64) 22 (67) 10 (59)
Durable response ratef, % (95% Cl) 14 (6 to 27) 12 (3 to 28) 18 (4 to 43)
Duration of response

Median (95% Cl), months 8.8 (5.9 t0 8.8) 8.8 (5.9 t0 8.8) NR (4.9 to NR)

>6months, % 81 80 86

*Data analyzed in the safety analysis set; responses are based on investigator assessment per immune-related response criteria.
tComplete response+partial response+stable disease.

FResponse lasting >6 months.

anti-PD-1, antiprogrammed death 1; NR, not reached.
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Figure 1 Best percentage change from baseline in target

injected and non-injected lesions among (A) patients who
had progressed on prior anti-PD-1 therapy and (B) patients
with no prior anti-PD-1 therapy. Data include patients with >1
postbaseline tumor assessment after start of study treatment.
anti-PD-1, antiprogrammed cell death 1.

combination of intratumoral V937 plus the programmed
cell death 1 (PD-1) antibody pembrolizumab resulted in a
confirmed ORR of 47% per irRECIST and a response lasting
>12 months in 74% of patients."’ No dose-limiting toxicity
(DLT) occurred, and no new safety signals were identified.
Other combinations of V937 with immune checkpoint inhib-
itors may have the potential to result in improved outcomes.
Here, we report results from the phase 1b Melanoma Intra-
Tumoral Cavatak and Ipilimumab (MITCI) study (Clinical-
Trials.gov, NCT02307149), which evaluated the combination
of V937 plus the cytotoxic T-lymphocyte antigen 4 antibody
ipilimumab in patients with metastatic or unresectable stage
HIB/C or IV melanoma. At the time this study opened in
2015, the use of PD-1 inhibitors was just beginning to trans-
form the care of patients with advanced melanoma, and the
concept of anti-PD-l-refractory melanoma was not estab-
lished. This trial was modified to include a cohort of patients
with melanoma progression after anti-PD-1 therapy when
there was greater appreciation that anti-PD-l-refractory
melanoma represented a significant proportion of patients
and for whom prognosis is poor'” and responses to second-
line therapies are infrequent."”” '

METHODS

Study design and patients

MITCI was an open-label, single-arm, phase 1b study. Eligible
patients were adults (aged >18 years) with histologically

confirmed metastatic or unresectable stage IIIB/C or IV
melanoma per American Joint Committee on Cancer 7th
edition, an Eastern Cooperative Oncology Group perfor-
mance status of 0 or 1, >1 cutaneous or subcutaneous tumor
(0.5-5.0cm in longest diameter) or a palpable lymph node
amenable to intratumoral injection, and <3 visceral metas-
tases (excluding pulmonary lesions) with no lesions >3.0 cm.
A protocol amendment was implemented approximately 2.5
years after study initiation requiring patients to have disease
that progressed, per RECIST vl.1, on prior anti-PD-1 therapy.
Exclusion criteria included prior treatment with chemo-
therapy, radiation therapy, or immunotherapy within 28 days
before initiation of study treatment, previous receipt of V937
or ipilimumab, and untreated brain metastases. A complete
list of inclusion and exclusion criteria can be found in the
study protocol (see online supplemental file 2).

Treatment

All patients were treated with the combination of V937
plus ipilimumab. On days 1, 3, 5, 8, and 22 and every 3
weeks thereafter, patients received intratumoral V937 at a
maximum total dose of 3x10° TCID,, (50% tissue culture
infectious dose) in a volume of up to 4.0mL. At each
injection visit, multiple lesions were injected, starting with
the largest lesion (s), using a volume of 2.0 mL for tumors
>25mm in diameter, 1.0mL for tumors 15 to 25mm in
diameter, and 0.5 mL for tumors 5 to <15 mm in diameter.
Injected lesions that decreased to <5 mm in diameter were
injected with 0.1 mL of V937 until complete resolution.

Patients with clinical benefit continued treatment with
V937 up to a maximum of 19 sets of injections or until
confirmed disease progression, CR, or unacceptable
toxicity. V937 dose modifications were not permitted.
Patients who stopped treatment with V937 could receive
any remaining planned ipilimumab doses as clinically
indicated.

Ipilimumab was administered intravenously at 3mg/kg
on days 22, 43, 64, and 85, which is the standard dose
and schedule for this agent.'” Patients who discontinued
or delayed ipilimumab dosing could continue to receive
planned V937 doses.

Assessments and endpoints

Safety was assessed based on the occurrence of DLTs and
AEs. DLTs were defined as any grade >3 V937-related
toxicities with onset on or before day 85; an exception
was that lymphopenia was not considered a DLT. If a
DLT occurred in two of the first six patients treated, the
study was to be terminated. If no DLTs occurred or if the
proportion of DLTs was <30% of the patients enrolled,
study accrual was to continue. The accumulated safety
data after 6, 12, and 18 patients had been treated and
followed through at least day 85 were reviewed by the
sponsor and investigators to identify the rate of DLTs
and determine whether enrollment should be continued
from a safety perspective. AEs were reported from the
time of initiation of study treatment through 30 days after
cessation of study treatment and were graded according
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A
All Treated Patients
Events, Median
N n (%) (95% Cl), mo
100 —
90 50 31 (62)

Progression-Free Survival, %

0 2 4 6 8 10 12 14
Time, mo
No. atrisk 50 42 23 22 16 9 2 0

B
Patients With Disease That Progressed on Prior Anti—-PD-1 Therapy
Events, Median
N n (%) (95% ClI), mo
100
90 - a3 21 (64) 3.5 (3.5-10.6)

Progression-Free Survival, %

Time, mo
No. atrisk 33 27 14 13 8 7 1 0

Figure 2 Progression-free survival based on investigator assessment per immune-related response criteria among (A) all
treated patients and (B) patients who had progressed on prior anti-PD-1 therapy. Median progression-free survival was 8.3
months (95% CI 3.4 months to not reached) in patients with no prior anti-PD-1 therapy. anti-PD-1, antiprogrammed death 1.

to the National Cancer Institute Common Terminology
Criteria for Adverse Events, V.4.03.

Disease status was assessed at screening, on days 43 and
106, and every 6 weeks thereafter by CT or MRI scans.
Responses were based on immune-related response
criteria'®!’? per investigator assessment.

The primary endpoints were safety in all treated patients
and ORR (best response of CR or PR) in all treated
patients and in patients with disease that progressed on
prior anti-PD-1 therapy assessed using immune-related
response criteria (modified WHO criteria). Secondary
endpoints included time to initial response (TTR),
durable response rate (DRR; defined as the percentage
of patients with best response of CR or PR lasting >6
months), response of injected and non-injected mela-
noma lesions, progression-free survival (PFS), and overall
survival (OS). The disease control rate (best response
of CR, PR, or stable disease (<b0% decrease to <25%
increase in index lesion and new measurable lesions))
was also reported.

Statistical analyses
A sample size of 26 patients with disease that progressed
on prior anti-PD-1 therapy was estimated to provide 90%
power to test the null hypothesis (11% ORR) versus the
alternative hypothesis (31% ORR) for the primary effi-
cacy endpoint using a one-sided test at a significance level
of 0.10. The ORR threshold of 11% was selected based on
a previous study of ipilimumab in patients with advanced
melanoma.'®

Safety and efficacy analyses were conducted in all
patients who received >1dose of study treatment (V937
and/or ipilimumab). Data were analyzed separately for
patients with disease that progressed on prior anti-PD-1
therapy and patients who were not previously treated
with anti-PD-1 therapy. Two-sided exact 95% CIs were
provided for ORR and DRR. PFS and OS were analyzed
using the Kaplan-Meier method. Best per cent change

from baseline in target injected and non-injected lesions
were analyzed using a double waterfall plot.

RESULTS

Patients

The study was conducted between May 5, 2015 and
November 5, 2019, at 11 sites in the USA. At the cut-off
date (February 21, 2020), 50 patients were enrolled and
received 21 dose of study treatment. Patient demographics
and baseline characteristics are shown in table 1 for all
treated patients and based on previous receipt of anti-
PD-1 therapy. Most patients (62%) were men, and median
age was 64.5 years. The majority of patients (72%) had
stage IV disease, with a median baseline tumor burden
of 1479mm® (range: 209-18218 mm?). BRAF mutations
were detected in 34% of the population. Most patients
(80%) had received previous systemic therapy (=3 lines in
32%). Patients with disease that progressed on prior anti-
PD-1 therapy (60%) had disease that was more heavily
pretreated with systemic therapy than patients who were
not previously treated with anti-PD-1 therapy (34%) (=3
lines in 45% vs 6%, respectively).

The median numbers of intratumoral V937 injections
and ipilimumab infusions were 9 (range: 5-19) and 4
(range: 1-4), respectively. The median cumulative dose
of V937 administered was 1.5x10° (range: 4.31x10%to
5.54x10%) TCID,,. All patients had stopped study treat-
ment as of the cut-off date (online supplemental figure
S1); 60% of patients had discontinued because of disease
progression and 22% had completed the study.

Safety

Treatmentrelated AEs, as assessed by the investigator,

are summarized in table 2. No DLTs or treatment-related

grade 5 AEs occurred in the overall population.
Thirty-seven patients (74%) experienced >1 investigator-

assessed V937-related AE; no patients had grade 3 or 4

Curti BD, et al. J Immunother Cancer 2022;10:¢005224. doi:10.1136/jitc-2022-005224
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N n (%) (95% CI), mo
100
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Overall Survival, %
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Figure 3 Overall survival among (A) all treated patients and (B) patients who had progressed on prior anti-PD-1 therapy.
Median overall survival was 45.1 months (95% CI 22.4 months to not reached) in patients with no prior anti-PD-1 therapy. anti-

PD-1, antiprogrammed death 1; NR, not reached.

V937-related AEs. Although attribution of toxicity to an
individual component of a combination therapy is diffi-
cult, two patients (4%) discontinued V937 because of
grade 2 pruritus (assessed by investigator as probably
related to V937 and possibly related to ipilimumab) and
grade 2 adrenal insufficiency (assessed by investigator as
possibly related to V937 and probably related to ipilim-
umab). One patient (2%) had treatment with V937 inter-
rupted because of an investigator-assessed V937-related
AE (grade 1 fever). Six patients had an injection site reac-
tion, which was deemed related to V937 treatment, and
five patients had V937-related injection site pain.

Forty-two patients (84%) experienced 21 investigator-
assessed ipilimumab-related AE. Seven patients (14%)
had grade 3 or 4 ipilimumab-related AEs; these patients
experienced dehydration, diarrhea, and hepatotoxicity
(two patients (4%) each), hyperglycemia, hypokalemia,
hyponatremia, colitis, fatigue, and pruritus (one patient
(2% each)). Three patients (6%) discontinued ipili-
mumab because of grade 3 hepatotoxicity, grade 1 or
2 transaminitis, and grade 3 diarrhea (all investigator-
assessed as related to ipilimumab). Eleven patients (22%)
had treatment with ipilimumab interrupted because of
investigator-assessed ipilimumab-related AEs, the most
common of which was grade 1 or 2 diarrhea in 3 patients
(6%).

Two patients (4%) died because of events (central
nervous system hemorrhage (duration: 11 days), hepatic
failure (duration: 29 days)) that were unrelated to treat-
ment. Safety results were generally consistent regardless
of prior receipt of anti-PD-1 therapy (table 2).

Efficacy

Across all treated patients, ORR based on investigator
assessment per immune-related response criteria was 30%
(95% CI 18% to 45%), with five patients experiencing
CR and 10 patients experiencing PR (table 3). An addi-
tional 17 patients had stable disease for a disease control

rate (CR, PR, or SD) of 64%. ORR was 21% (95% CI 9%
to 39%) in patients who progressed on prior anti-PD-1
therapy and 47% (95% CI 23% to 72%) in patients with
no prior anti-PD-1 therapy. In all treated patients, median
TTR was 3.4 months (range: 0.7-5.1 months) among
the 15 responders. Median duration of response was 8.8
months (95% CI 5.9 to 8.8 months), and the DRR (ie, the
rate of CR or PR lasting >6 months) was 14% (95% CI 6%
to 27%). Reductions from baseline in tumor burden were
observed in most patients. Reductions in tumor size were
observed in both target injected and non-injected lesions
in patients who progressed on prior anti-PD-1 therapy
and in patients with no prior anti-PD-1 therapy (figure 1).

Thirty-one patients (62%) experienced disease progres-
sion or death. Median PFS in all treated patients was 6.2
months (95% CI 3.5 to 9.0 months), and the 6-month
and l-year PFS rates were 52% and 30%, respectively
(figure 2A). Twenty patients (40%) died. Median OS
was 45.1 months (95% CI 28.3 months to not reached),
and the 6-month and 1-year OS rates were 88% and 76%,
respectively (figure 3A).

In patients with disease that progressed on prior anti-
PD-1 therapy, ORR was 21% (95% CI 9% to 39%; table 3).
Median PFS in these patients was 3.5 months (95% CI 3.5
to 10.6 months), and the 6-month and I-year PFS rates
were 50% and 30%, respectively (figure 2B). Median OS
was 29.7 months (95% CI 14.5 to not reached), and the
6-month and l-year OS rates were 88% and 72%, respec-
tively (figure 3B). Photos from a representative patient
with disease that progressed on prior anti-PD-1 therapy
but experienced a durable response in our study are
shown in figure 4.

DISCUSSION
In this phase 1b study, combination therapy with the
oncolytic virus V937 administered intratumorally plus
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Figure 4 Photos of a representative patient who had
progressed on prior anti-PD-1 therapy but experienced a
complete response after treatment with intratumoral V937
plus ipilimumab. This patient was resistant to pembrolizumab
and had an area of isolated progression (day —-28). He

was subsequently started on combination therapy with
intratumoral V937 plus ipilimumab. After an initial increase

in lesion size (day 36), a durable response was achieved. On
day 85, a new lesion developed while on therapy (see orange
arrow). As injections were no longer needed at the other
sites, the new lesion was injected starting on day 85 and then
completely regressed. anti-PD-1, antiprogrammed death 1;
D, day.

ipilimumab had manageable toxicity, and responses were
robust and durable in patients with advanced melanoma,
including patients with melanoma progression after anti-
PD-1 therapy. Responses seen in non-injected metastases
provide evidence of probable systemic immune activation.
The safety profile of intratumoral V937 plus ipilim-
umab in our study was consistent with that anticipated
for the individual treatment components. In previous
studies of patients with advanced melanoma, the most
common treatment-related AEs were injection site pain,
fatigue, and chills with intratumoral V937 monotherapy”
and pruritus, diarrhea, rash, and fatigue with ipilimumab
monotherapy.'? * Notably, the rates of V937 injection
site pain and injection site reactions in the current anal-
ysis were lower than a prior report of intratumoral V937
monotherapy in patients with melanoma.”
Ipilimumab-related AEs are well characterized and
generally tolerated with promptdetection and appropriate
management.”’ Importantly, no grade >3 V937-related
AEs occurred with intratumoral V937 monotherapy in a
phase 2 study’ or in combination with ipilimumab in our

study. The rate of grade 3-5 ipilimumab-related AEs was
lower with combination therapy in our study (14%) than
with ipilimumab monotherapy in phase 3 studies (20%—
27%)," * possibly due to differences in trial designs and
patient populations. Taken together, these data suggest
good tolerability with no added toxicity from combina-
tion therapy. The safety profile was similar irrespective of
whether patients had received prior anti-PD-1 therapy.

Few patients with advanced melanoma respond to stan-
dard second-line therapies after progression on anti-PD-1
therapy. In our study, combination therapy resulted in an
ORR of 21% in this subgroup of patients, which is higher
than the rates reported with ipilimumab monotherapy
in this population (10%-13%)." '* No comparable data
exist for intratumoral V937 monotherapy because the
only other study that has been published did not include
any patients who previously received PD-1 or PD-LI
inhibitors.” Efficacy was also observed in the subgroup of
patients who were not previously treated with anti-PD-1
therapy; as expected, ORR was higher in patients who
were not previously treated with anti-PD-1 therapy than
in patients with disease that progressed on prior anti-
PD-1 therapy. The ORR was 47% in patients who were not
previously treated with anti-PD-1 therapy, which compares
favorably with the ORRs of intratumoral V937 mono-
therapy (28%)” and ipilimumab monotherapy (12%)" in
this population and suggests at least an additive benefit
with the combination.

In our study, we observed responses in both injected
and non-injected melanoma lesions (non-injected lesions
were not a study entry requirement). The antitumor
activity of V937 in non-injected lesions (lung and liver
metastases) has been reported in a previous phase 2
study of intratumoral V937 monotherapy in patients with
advanced melanoma,” but it is not possible to determine
in the current study whether this effect was attributable to
V937 and/or ipilimumab given that all patients received
both agents.

Our results are similar to those observed with the onco-
Iytic virus T-VEC. In a phase 2 study, intratumoral T-VEC
plus ipilimumab was associated with an ORR of 39% in
patients with advanced melanoma, compared with 18%
with ipilimumab monotherapy, and no additional safety
concerns were observed with the combination.*” Although
differences in study designs and patient populations
between that study and ours preclude direct comparisons
(eg, only 27% received prior anticancer therapy (<3%
PD-1 inhibitors) in the T-VEC study versus 80% in our
study (66% PD-1 inhibitors)), the overall conclusions are
similar and supportive of combination therapy.® **

Limitations of our study include the relatively small
sample size and lack of a control group. Although prior
studies have reported associations between biomarkers
including PD-1, PD-L1, tumor mutation burden, and
other inflammatory gene expression signatures and
response during immune checkpoint inhibitor therapy in
patients with melanoma,” ** biomarkers were not evalu-
ated in this study, and thus, their potential relationship

Curti BD, et al. J Immunother Cancer 2022;10:¢005224. doi:10.1136/jitc-2022-005224

7



with responses could not be assessed. In addition, all
participants were white and from the USA, potentially
limiting the generalizability of the results.

In conclusion, combination therapy with intratumoral
V937 plus ipilimumab had manageable toxicities that
were consistent with those of the individual monothera-
pies. Responses were robust, including in the subset of
patients with disease that progressed on prior anti-PD-1
therapy.
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