
Presented at 2021 ASCO Annual Meeting, June 4-8, 2021 For more information, visit: Istarioncology.com, 
clinicaltrials.gov/ct2/show/NCT04577807 or email: InfoLUMINOS-102@istarioncology.com

ONGOING PHASE 2 CLINICAL TRIAL
FIGURE 4: LUMINOS-102 Study Design

a Blood and tissue from injected/noninjected lesions collected throughout study for translational analyses
b Dose up to 6x108 TCID50 Q3W or Q4W; c Pembrolizumab Q3W or Q6W or nivolumab Q2W or Q4W at PI discretion. 

iRECIST= immune Response Evaluation Criteria in Solid Tumors; iUPD=immune unconfirmed PD per iRECIST; PD=progressive 
disease; PD-1=program death protein 1; PI=project investigator; PR=partial response; Q2W=every 2 weeks; Q3W=every 3 
weeks; Q4W=every 4 weeks; Q6W=every 6 weeks; SD=stable disease; TCID50= Median Tissue Culture Infectious Dose 

• LUMINOS-102 (NCT04577807) is an ongoing, multicenter, open-label, 
randomized phase 2 study investigating the efficacy and safety of 
PVSRIPO with or without anti–PD-1 in patients with unresectable 
cutaneous or mucosal melanoma with injectable lesions who failed prior 
anti–PD-1/L1 therapy

• Patients with stable brain metastases and melanoma of cutaneous, acral, or 
mucosal origin are included

• Primary endpoints include safety and ORR (RECIST v1.1), and effect on 
tumor microenvironment (injected/non-injected lesions)

• Key secondary endpoints include duration of response, time to response, 
disease control rate, and progression-free and overall survival

LUMINOS-102: Key Eligibility Criteria

Age ≥18 years ECOG PS 0 or 1

Biopsy-confirmed, unresectable, cutaneous, mucosal, or acral 
melanoma with confirmed disease progression (per iRECIST) 
after ≥6 weeks of approved anti–PD-1/L1 therapy 
• If known BRAF mutation, either failed or refused to 

receive BRAF-targeted therapy
• Stable CNS metastases allowed

≥2 measurable melanoma lesions with at least one lesion 
amenable to injection (visible/palpable cutaneous, subcutaneous, 
or nodal lesion)

Vaccination against PV and booster immunization within 
1–6 weeks of PVSRIPO administration

Within 4 weeks of PVSRIPO therapy, no previous systemic anti-
cancer or potent immunosuppressive therapy or live vaccines
• Exception: Anti–PD-1/L1 therapy allowed ≤4 weeks

CNS=central nervous system; ECOG=Eastern Cooperative Oncology Group; 
iRECIST=immune Response Evaluation Criteria in Solid Tumors; PD=progressive disease; 
PD-1=program death protein 1; PD-L1=programmed death-ligand 1; PS=performance status; 
PV=poliovirus

INTRODUCTION
Background
• Most patients with advanced melanoma have, or acquire, 

resistance to ICIs, including anti-programmed cell death 
protein 1 (PD-1)1

• PVSRIPO is a novel intratumoral immunotherapy derived from 
the Sabin type 1 attenuated poliovirus vaccine that targets 
CD155, which is widely expressed on cancer cells and antigen-
presenting cells (APCs) of the tumor microenvironment2

• Treatment with PVSRIPO leads to direct innate immune-
mediated cancer cell damage and type I/III interferon-dominant 
innate inflammation, eliciting priming and recruitment of tumor 
antigen–specific T cells3

• Inflammation-mediated upregulation of the PD-1/programmed 
death-ligand 1 (PD-L1) immune checkpoint suggests greater 
anti-tumor response could be achieved with PVSRIPO plus 
anti–PD-1 therapy

• PVSRIPO demonstrated a promising overall response rate 
in patients with anti–PD-1 refractory, advanced, unresectable 
melanoma in a phase 1 trial with limited PVSRIPO dosing4,5

o In patients treated with 1 to 3 PVSRIPO injections, the overall 
response rate (ORR) was 33%

o In patients receiving the maximum of 3 injections, the ORR 
was 66% and all but 1 responsive patient received prior 
anti–PD-1 therapy within 30 days of initiating PVSRIPO 

• These data warrant further investigation of PVSRIPO in 
combination with anti–PD-1 therapy in advanced melanoma, 
and thus, investigations were undertaken in a pre-clinical model 
to further characterize the safety and efficacy of the combination
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CONCLUSIONS
• Combination treatment with mRIPO + anti–PD-1 therapy 

demonstrated significantly better anti-tumor control (reduced 
tumor volume), and the combination was well tolerated

• Combination therapy resulted in more complete resolution of 
both right and left tumors relative to other treatment groups, 
thus highlighting the potential of combination therapy when 
considering patients with metastatic disease

• These data are consistent with phase 1 clinical data showing 
PVSRIPO monotherapy was well tolerated (no adverse events [AEs] 
≥Grade 2 and no serious AEs), with anti-tumor activity in injected 
and noninjected tumors, in patients with advanced unresectable 
melanoma recently discontinuing anti–PD-1 therapy4,5

• Taken together, these data warrant further clinical investigation
• LUMINOS-102 (NCT04577807) is an ongoing, multicenter, 

phase 2 trial investigating treatment with PVSRIPO into multiple 
lesions per treatment cycle for up to 24 months, with or without 
anti–PD-1 therapy, in patients with unresectable melanoma who 
failed prior anti–PD-1/L1 therapy

METHODS
FIGURE 2: Study Design and Assessment

a One Group 1 (control) animal required early euthanasia due to tumor ulceration
D=day; IgG=immunoglobulin G; IP=intraperitoneally; mRIPO=mouse-adapted PVSRIPO; OVA=ovalbumin; 

PD-1=programmed cell death protein 1; TCID50= Median Tissue Culture Infectious Dose

RESULTS
Efficacy

FIGURE 3: Total Melanoma Tumor Volumea

*P=0.01, ***P≤0.001 vs control (mock + IgG); a Right + left tumor volume via calipers
histo=histopathology; IgG=immunoglobulin G; IP=intraperitoneally; mRIPO=mouse-
adapted PVSRIPO; PD-1=programmed cell death protein 1

• Combining mRIPO + anti–PD-1 was associated with 
significantly delayed tumor growth relative to mRIPO or 
anti–PD-1 alone 

• Complete tumor regression (defined by lack of palpable 
tumor) was more frequent with mRIPO + anti–PD-1 versus 
all other treatment groups

• Complete tumor regression in the left flank was only observed 
with mRIPO (n=1, 8.3%) and mRIPO + anti–PD-1 (n=5, 42%)

Safety
• No weight loss, change in health status, or mortality were 

observed in animals treated with mRIPO, anti–PD-1 therapy, 
or the combination of mRIPO + anti–PD-1 therapy 

• One mouse in the Mock + IgG (control) group developed 
severe tumor ulceration, necessitating euthanasia prior to 
control treatments

• There were no apparent mRIPO ± anti–PD-1 treatment-related 
changes in hematology or serum chemistry parameters

Cytokines/Chemokines
• Cytokines/chemokines were measured using the MILLIPLEX™ 

MAP Mouse Cytokine/Chemokine Immunology Multiplex 
Assay (MilliporeSigma, Burlington, MA)

• Several cytokines were elevated either on Day 1 across all 
groups, or on Days, 1, 4, 5 and 10 for all groups when 
compared to pre-treatment values, possibly due to 
tumor growth

• However, there were no specific mRIPO ± anti–PD-1 
treatment-related changes in serum cytokines

Histopathology
• Gross lesions included pale lungs in 2/12 mRIPO + IgG 

animals and 2/12 mRIPO + anti–PD-1 animals with no 
histopathologic correlates 

• All other potential treatment-associated observations 
pertained to localized changes in the tumors or tumor
draining (inguinal) lymph nodes (Table 1)

Pathologic Analyses
TABLE 1: Summary of Microscopic Findings

a  N is number of animals examined; b  Values are n (%) of evaluable samples; 
c One Group 3 animal had 1 sample unlabeled for sidedness (left/right), 
and the data were therefore excluded from this table. IgG=immunoglobulin G; 
mRIPO=mouse-adapted PVSRIPO; PD-1= programmed cell death protein 1

• Histopathologic examination was relatively unremarkable; overall, 
no findings were considered clinically relevant by the pathologist

• Increased percentage of animals with mononuclear cell infiltrates into 
left flank tumors (mock + anti–PD-1 and mRIPO + anti–PD-1) and right 
flank tumors (all groups) relative to control

• A higher percentage of mRIPO + anti–PD-1 animals had mononuclear 
cell infiltrates in left compared to right flank tumors relative to other 
groups, which correlated to more complete resolution of left flank 
tumors in this treatment group

• A lower percentage of mRIPO + anti–PD-1 animals had increased 
inguinal lymph node lymphoid cellularity relative to other groups

Group 1: 
Mock + IgG

(control)
(N=11)a

Group 2: 
Mock + 

Anti–PD-1
(N=12)a

Group 3:
mRIPO + 

IgG
(N=12)a

Group 4:
mRIPO + 

Anti–PD-1
(N=12)a

Evaluable left flank 
tumor samples

11 12 10 c 7

Infiltrate,    
mononuclear cell, 
intratumoralb

7 (63.6) 11 (91.7) 5 (50.0) 6 (85.7)

Evaluable right flank 
tumor samples

11 11 9 c 4

Infiltrate, mononuclear 
cell, intratumoralb

4 (36.4) 9 (81.8) 6 (66.7) 2 (50.0)

Evaluable inguinal 
lymph nodes

11 12 12 9

Increased cellularity, 
lymphoidb

9 (81.8) 11 (91.7) 10 (83.3) 4 (44.4)

Rechallenge/
Crossover*

(Arm 1 to Arm 2)

Patients eligible 
for crossover if:
• SD or iUPD at 

week 26
• PR for 

≥6 months
• Confirmed PD 

at any time

Safety Run-In Cohort
(n=6)

ARM 1
PVSRIPOa,b

Follow
-up

LUMINOS-102
Phase 2
N=56

ARM 2
PVSRIPOa,b + Anti–PD-1a,c

PVSRIPO
 a

Screening
1:1 Randomization 

(n=50)
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Objective
• To evaluate the efficacy and safety of mouse-adapted PVSRIPO (mRIPO) 

+ anti–PD-1 murine antibody in an aggressive melanoma tumor model 
(B16-F10.9-ovalbumin in human-CD155 transgenic mice [C56Bl/6])6

FIGURE 1: PVSRIPO Mechanism of Action1

APC=antigen-presenting cell; IFN=interferon; MHC=major histocompatibility complex; TCR=T-cell receptor.

1a PVSRIPO infects and kills CD155-expressing cancer cells

1b PVSRIPO maintains 
non-lethal, 
prolonged viral 
replication in 
APCs (eg, dendritic cells)

2 PVSRIPO infection 
of APCs via 
CD155 induces 
type I/III IFN 
dominant responses

3 Sustained type I/III IFN 
production activates 
tumor antigen–specific 
anti-tumor T-cell responses

4 Increased cytokine production results in 
recruitment of polyfunctional tumor antigen–specific T cells

5 Cancer cells are recognized and killed by these polyfunctional CD8 T cells

6 Active PVSRIPO replication promotes activation and recruitment of polio-specific 
memory CD4 T cells

PVSRIPO

Cancer cells

6

2

3

4

1a
1b
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• Pre-/post-tumor implantation: Weight, hematology, chemistry, and inflammatory cytokines
• Every other day: Tumor volume • At termination: Gross/histologic examination

N=48
Randomization 1:1:1:1

Anti–PD-1 or IgG (control)
(250 μg, 100 μL)

Implanted into the right and left flanks

Injected right flank tumors (D1) 15 μL vehicle or 
1 x 107 TCID50 mRIPO

5 x 105 B16 melanoma 
tumor cells

Injected left flank tumors (D4)

Injected IP (D1, 4, 7, 10 & 13)

Human CD155 transgenic mice with bilateral 
B16-F10.9-OVA-CD155 tumors

Group 1
Mock + IgG

(N=11)a

Group 3
mRIPO + IgG

(N=12)

Group 2
Mock + anti–PD-1

(N=12)

Group 4
mRIPO + anti–PD-1

(N=12)

Tumor growth ~25 mm3 (D1)

Control

Assessment:

Anti–PD-1 or IgG (IP)

n (%) Tumor Free
(histo; Day 13)

Right Left
0 0

1 (8.3) 0
3 (25) 1 (8.3)

8 (67) 5 (42)

Mock or 
mRIPO

Right tumor

Mock or 
mRIPO

Left tumor

*********

*

Mock + lgG
Mock + anti–PD-1
mRIPO + lgG
mRIPO + anti–PD-1
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