
• PVSRIPO is a novel viral intratumoral immunotherapy derived from genetic modifications to the Sabin 
type 1 poliovirus (PV) vaccine that engages the innate and adaptive arms of the immune system1,2

(Figure 1)

oPVSRIPO targets the PV receptor, CD155, an emerging immune checkpoint target, expressed on 
antigen-presenting cells (APCs) and malignant cells of most solid tumors 

o Intratumoral PVSRIPO infection results in direct killing of tumor cells but non-lethal prolonged 
infection in APCs, driving a type I/III interferon (IFN)-dominant inflammatory program that results in 
tumor antigen-specific T-cell responses1

oThis is potentiated by activation of a CD4-mediated anti-PV–specific memory response via 
prior/boosted vaccination recognizing replicating PVSRIPO 

• Results from patients with recurrent glioblastoma and unresectable anti-PD-1 refractory melanoma 
treated with PVSRIPO have shown that PVSRIPO has anti-tumor activity and is well-tolerated, 
warranting further investigation3,4
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Introduction Study Objectives and Endpoints

Study Status and Registration 
• LUMINOS-103 is anticipated to open for enrollment in the USA in mid-2021, initiating with 56 patients with 

bladder cancer across multiple centers, and results will inform later-stage trials 
• For more information, refer to the clinicaltrials.gov registration (NCT04690699), or email the clinical team at 

LUMINOS-103@istarioncology.com
• Information is current as of March 2021, pending finalization of any ongoing discussion with FDA

LUMINOS-103: Master Protocol Trial Initiating With Bladder Cancer Indication 
• “Master/basket” clinical trial designs facilitate rapid evaluation of agents to improve efficiency, timelines, and 

costs5

• LUMINOS-103 is a phase 1/2 trial evaluating intratumoral PVSRIPO ± anti-PD-1/L1 therapy in patients with 
advanced solid tumors, initiating in two cohorts of bladder cancer patients:
o Cohort A: cisplatin-ineligible with resectable muscle-invasive bladder cancer (MIBC) eligible for radical 

cystectomy (RC), treated in the neoadjuvant setting 
o Cohort B: unresectable locally advanced/metastatic bladder cancer, treated in the first- or second-line setting

LUMINOS-103 Trial Rationale 
• PVSRIPO induces type I/III IFN production and intratumoral T cell inflammation, resulting in upregulation of the 

PD-1/L1 pathway2

• Most responders (75%) in a study of PVSRIPO in patients with unresectable melanoma refractory to anti-PD-1 
therapy received their first PVSRIPO treatment within 30 days of prior anti-PD-1 therapy, suggesting the 
combination may be more efficacious4

• This is supported by data in two immunologically cold mouse tumor models (CT2A glioblastoma and B16 
melanoma), where PVSRIPO + anti-PD-1 blockade led to greater anti-tumor response than either agent alone2*

• These results collectively support investigation of PVSRIPO in combination with PD-1/L1 blockade

Bladder Cancer Background
• There is an urgent need for new therapeutic agents to improve survival for patients with cisplatin-ineligible 

resectable MIBC or unresectable locally advanced or metastatic bladder cancer6,7 

• In 2020, there were approximately 81,400 new cases of bladder cancer and 17,980 deaths in the United 
States8,9

• Approximately 30% of patients with bladder cancer are diagnosed with resectable MIBC10 (Cohort A)

o Standard-of-care (SOC) treatment in this population is neoadjuvant chemotherapy (NAC) followed by RC with 
bilateral pelvic nodal dissection

• Approximately 10% of patients with bladder cancer are diagnosed with unresectable/locally advanced or 
metastatic bladder cancer9 (Cohort B), and these patients have a significantly worse prognosis11-13

o SOC first-line therapy in this population includes platinum-based chemotherapy followed by anti-PD-L1 (eg, 
avelumab) maintenance therapy in platinum-eligible patients6

o In platinum-ineligible patients, initial therapy may consist of anti-PD-1/L1 therapy (may depend on PD-L1 
expression), with or without other agents6

o At progression, therapy may include anti-PD-1/L1 (if not used/progressed in first-line therapy), chemotherapy 
(eg, taxanes, gemcitabine), targeted therapy (eg, antibody-drug conjugates), or combinations thereof6
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Basket Trial and Bladder Cancer Indication Objective and Endpoints
• To evaluate the anti-tumor activity, safety, and tolerability of intratumoral PVSRIPO administered as monotherapy 

and in combination with anti-PD-1/L1 therapy in patients with solid tumors of interest 
oObjectives will be evaluated in a mixed population of patients with solid tumors (Table 1)

• In addition to objectives and endpoints described in the master protocol, the bladder cancer-specific protocol 
includes additional objectives and endpoints for patients in Cohort A and Cohort B 

Table 1. Summary of Study Objectives and Endpoints for the Overall Basket Trial and 
Bladder Cancer Indication 

Phase 1: PVSRIPO Monotherapy and 
Phase 2: PVSRIPO + anti-PD-1/L1 Combination 

Objectives Endpoints

Primary 
Objectives and 
Endpoints

Basket Trial Safety and tolerability 

• Frequency and severity of AEs

• PVSRIPO AESIs

• Study treatment discontinuations due to AEs

• Number of PVSRIPO injections received 

Bladder Cancer 
Indication

Safety and tolerability in Cohort Aa • Surgical complications

• Proportion and timing of patients undergoing resection

Secondary 
Objectives and 
Endpoints

Basket Trial

Anti-tumor efficacy • ORR (phase 1 only); OS, PFS, DOR, CBR per RECIST v1.1 (phase 1 and 2)

Viral shedding • Stool PV titers

Immune response
• Assessment of changes from baseline in immune function and tumor 

biomarkers

Bladder Cancer 
Indication

Anti-tumor efficacy in Cohort Aa • Clinical to pathologic TNM downstaging

• RFS

Viral shedding (Cohorts Aa and Bb) • Urine PV titers

Exploratory 
Objectives

Basket Trial
Predictors of response • Assessment of genetic, cytologic, histologic, and/or other markers

Anti-tumor efficacy • ORR, DOR, CBR per itRECIST 

Additions in Phase 2: PVSRIPO + anti-PD-1/L1 Combination Therapy

Objectives Endpoints

Primary 
Objectives and 
Endpoints

Basket Trial
Safety and tolerability • Anti-PD-1/L1 AESIs

Tumor response • ORR per RECIST v1.1

Bladder Cancer 
Indication

Tumor response in Cohort Aa • Proportion of patients with pCR at cystectomy 

Evaluation of AEs via NCI CTCAE v5. ORR defined as proportion of patients with complete or partial response per RECIST v1.1. pCR defined as absence of any viable tumor cells within 
bladder at time of cystectomy (pT0, pN0). aCohort A: cisplatin-ineligible patients with resectable MIBC treated in the neoadjuvant setting. bCohort B: patients with unresectable locally 
advanced/metastatic bladder cancer being treated in the first- or second-line setting. AE, adverse event; AESI, adverse event of special interest; CBR, clinical benefit rate; CTCAE, 
Common Terminology Criteria for Adverse Events; DOR, duration of response; itRECIST, intratumoral immunotherapy Response Evaluation Criteria in Solid Tumors; NCI, National Cancer 
Institute; ORR, overall response rate; OS, overall survival; PV, poliovirus; pCR, pathologic complete response; PFS, progression-free survival; RECIST, Response Evaluation Criteria in Solid 
Tumors; RFS, relapse-free survival; TNM, Tumor-Nodes-Metastasis Classification of Malignant Tumors.

Study Design and Methods
Overall Basket Trial
• LUMINOS-103 (NCT04690699) is a phase 1/2, open-label, multi-center, single-arm basket trial evaluating repeat 

administration of PVSRIPO with or without anti-PD-1/L1 therapy in adults with solid tumors (Figure 2) 

o Phase 1: ≥6 patients with the solid tumor of interest enrolled to assess frequency of dose-limiting toxicities (DLTs) 
after PVSRIPO monotherapy

o Phase 2: Initiates after PVSRIPO monotherapy dosing regimen established in phase 1 and considered safe to 
proceed by Data and Safety Monitoring Committee (DSMC); PVSRIPO in combination with FDA-approved anti-PD-
1/L1 therapy

Bladder Cancer Indication 
• PVSRIPO dosing/administration: See Table 2
• Phase 1: Only enrolls patients from Cohort A; staggered enrollment of the first three patients 
• Phase 2: Enrolls from Cohorts A and B in parallel; includes safety reviews by the DSMC after the first 6 and 12 

patients are enrolled (either cohort)

TABLE 2. Summary of Study Drug Administration (Bladder Cancer Indication) 
Bladder Cancer Patients (up to 3 cycles of PVSRIPO given via cystoscopy 3 weeks apart)

Cohort A (n=31)
Cisplatin-ineligible 
resectable MIBC, 
eligible for RC

• Administered after transurethral resection of bladder tumor in area of primary lesion resection

• Phase 1: IT PVSRIPO 1x108 TCID50/injection (6 patients)

• Phase 2: IT PVSRIPO 1x108 TCID50/injection + pembrolizumab 200 mg IV Q3W (3 cycles) prior to RC

• Number of 0.5 mL PVSRIPO injections (1 to 6 initially; possibly up to 10) increases with size of primary 

tumor (1 to ≥6 cm2)

Cohort B (n=25)
Unresectable locally 
advanced/metastatic BC

• IT PVSRIPO 1x108 TCID50/injection + pembrolizumab 200 mg IV Q3W (3 cycles), then continued 

pembrolizumab monotherapy until disease progression or inability to tolerate therapy

• Pembrolizumab 400 mg IV Q6W as monotherapy allowed after the sixth cycle

• PVSRIPO injection volume (0.5 to 3.0 mL/lesion/visit) increases with size of primary lesion (1 to ≥6 cm2)

IT, intratumoral; IV, intravenous; MIBC, muscle-invasive bladder cancer; PD, disease progression; RC, radical cystectomy; Q3W, every 3 weeks; Q6W, every 6 weeks; 
TCID50, median tissue culture infectious dose. 

Key Eligibility Criteria
• Key inclusion (Table 3) and exclusion (Table 4) criteria apply to all patients regardless of the indication, with additional 

criteria specific to bladder cancer patients outlined by cohort

Table 3. Key Inclusion Criteria

BASKET TRIAL
BLADDER CANCER INDICATION

Cohort A Cohort B

• ≥18 years old, capable of 
written informed consent

• Measurable lesion (RECIST 1.1) 
amenable to injection 

• FFPE tumor specimen (from 
archive or fresh biopsy)

• ECOG performance status 0 or 1
• Adequate liver and bone 

marrow function
• Prior vaccination against PV and 

received a boost immunization 

with IPOL® within 1-6 weeks of 

first PVSRIPO dose

• Histologically/cytologically confirmed urothelial carcinoma arising from lower urinary tract 
amenable to intratumoral injection; mixed urothelial/non-urothelial cell histologies allowed 

• Measured or calculated CrCl ≥30 mL/min (or GFR can also be used)

• FFPE tumor specimen within 6 months

• Stage T2-T4a, N0, M0 by MRI or CT abdomen/pelvis urogram

• Fit and planned for cystectomy (according to local guidelines)

• Refused or ineligible for cisplatin-based therapy by meeting 

one of the following: 

o ECOG ≥ 2 

o Congestive heart failure (NY Heart Association class ≥ II)

o GFR <60 mL/min calculated per institutional standard 

o NCI CTCAE v5.0 grade ≥2 hearing loss or peripheral 

neuropathy

• Unresectable locally 

advanced or metastatic 

bladder cancer

o T4b, any N

o Any T, N 2-3

o Any T, any N, M1

• At least 1 lesion amenable to 

low- risk biopsy

CrCl, creatinine clearance; CT, computerized tomography; CTCAE, Common Terminology Criteria for Adverse Events; ECOG, Eastern Cooperative Oncology Group; FFPE, 
formalin-fixed paraffin-embedded; GFR, glomerular filtration rate; IPOL®, poliovirus vaccine inactivated; MIBC, muscle-invasive bladder cancer; MRI; magnetic 
resonance imaging; NCI, National Cancer Institute; PV, poliovirus; RECIST, Response Evaluation Criteria in Solid Tumors.

Table 4. Key Exclusion Criteria 
BASKET TRIAL BLADDER CANCER INDICATION

• CNS metastases requiring immediate radiation therapy or 

steroid treatment <14 days prior to first PVSRIPO dose or 

leptomeningeal disease

• Major surgery within four weeks of first PVSRIPO dose

• Severe active comorbidities

• Active or history of autoimmune disease or immune deficiency 

within previous 2 years (see clinicaltrials.gov for exceptions)

• Treatment with any of the following:

o Systemic immunosuppressives (exceptions allowed) or live 

attenuated vaccines within 28 days of PVSRIPO treatment

o Radio, chemo, immuno, biological, investigational, or 

hormonal therapies (except adjuvant for M0 

breast/prostate) within 21 days of first PVSRIPO dose 

• Requirement for anticoagulation with warfarin
• Known hypersensitivity to study drugs

Cohort A Cohort B

• Pure non-urothelial histologies

• Antiplatelet agents (eg, low-dose aspirin) or therapeutic 

anticoagulation and cannot discontinue agents safely 

within three days prior to or after PVSRIPO administration

• Prior stimulatory or co-inhibitory T-cell receptor treatment

• Prior systemic therapy for 

MIBC

• >1 prior line of systemic 

therapy in the 

unresectable/metastatic 

setting 

o Systemic therapy in 

neoadjuvant or adjuvant 

setting >12 months prior to 

the recurrence allowed

CNS, central nervous system; MIBC, muscle-invasive bladder cancer.

aIn the bladder cancer indication, Cohort A includes cisplatin-ineligible patients with resectable MIBC being treated in the neoadjuvant setting, and Cohort B 
includes patients with unresectable locally advanced/metastatic bladder cancer being treated in the first- or second-line setting. DSMC, Data and Safety 
Monitoring Committee; MIBC, muscle-invasive bladder cancer; PD-1, programmed cell death protein 1; PD-L1, programmed death-ligand 1.

Figure 2. LUMINOS-103 Overall Basket Trial Design 

Key Eligibility Criteria
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*Refer to poster CT240 (LUMINOS-101: Phase 2 Study of PVSRIPO With Pembrolizumab in Recurrent Glioblastoma) to review these figures

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

Figure 1. PVSRIPO Mechanism of Action  

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 antitumor T-cell responses

4
Increased cytokine production results in recruitment 
of functional tumor antigen-specific T cells

5 Cancer cells are recognized by T cells

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

PVSRIPO infects and kills CD155-expressing tumor 
cells 
PVSRIPO maintains non-lethal, prolonged viral 
replication in antigen-presenting cells (eg, dendritic 
cells)
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