Phase I/l CANON study: Oncolytic immmunotherapy for the treatment of Non-Muscle Invasive Bladder
Cancer using intravesical CAVATAK (Coxsackievirus A21)

HS Pandhatl, N Annels!, G Simpson?, A Igbal!, D Mansfield?, SS Sandhul, AA Melcher3, KJ Harrington?, B Davies*, G Au4, M Grose#, H Mostafid* and D Shafren?
1. Faculty of Health and Medical Sciences, University of Surrey, Guildford, UK; 2. Targeted Therapy Group, Institute of Cancer Research, London, UK 3. Leeds Cancer Research UK Clinical Centre, University of Leeds, Leeds, UK; 4 Viralytics, Sydney, Australia.

Preliminary Data

B Nucleus Figure 3. Tumour Response: Pre and post treatment cystoscopy Figure 4. Levels of CVA21 cytoplasmic replication and viral-induced
CVA21 apoptosisin transurethral resection tissue

W i proteins

Introduction

The treatment of non-muscle invasive bladder cancer (NMIBC) has not changed
significantly in 25 years. Treatment with intravesical BCG (Bacillus Calmette
Guerin) and chemotherapy after transurethral resection of tumour (TURBT) does

not alter the natural history of the disease and has significant toxicity for patients. Pre-treatment Posttreatment Day 8 CVA21 viral
CAVATAK (Coxsackievirus A21, CVA21) is a novel intercellular adhesion molecule- = and inflammation proteins H&E staining Apoptotic cell staining
1 (ICAM-1)-targeted immunotherapeutic virus. Surface ICAM-1 is up-regulated on S .
a number of cancers including melanoma, non-small cell lung, prostate and in \ A
particular, bladder cancer. CVA21 displays potent oncolytic activity against Normal Bladder 15-9: Notreatment | (
monolayer cultures of NIMBC cancer cells (Figure 1). Combining CVA21 with Cohort 1 pf%*l‘?étota X,
either radiotherapy or chemotherapy (mitomycin C) synergistically enhances Pt 01-B001 J/ , t
cytotoxicity in vitro in bladder cancer cell lines. Low (non-cytotoxic) doses of :,
mitomycin C enhances CVAZ21 viral replication and oncolysis by increasing N T P S
expression levels of ICAM-1 on bladder cancer cells (Figure 2). In this two stage \‘.;?f«‘&gv '::’;533;(: f’:;,g':;;‘-:};
Phase | study, patients with NMIBC will receive neoadjuvant CVA21 or low dose cohort o Pozd N;f'az_::f%'-s:'}_;".,
mitomycin C plus CVA21 intravesically prior to routine surgical removal (TURBT). Pt 01-B007 .‘:-:_«3,} o} o ":_";—f":"‘r:
We present pre"minary data from the Phase I/ll CANON (CAVATAK In NON- 15-19: MitC 0.5 ueg/ml 15-11: CVA 5x10° 15-3: MitC 5ue/ml + CVA 5x10° :{..i;&:ﬁ'i)“?’.c.;g‘::}‘;,:.;::q
Muscle invasive bladder cancer: NCT02316171) study which is investigating the | S o _ | | _ _ e - Ak _ ‘i*i;a. 4:'%3.‘:&!:2
tolerance of multiple escalating intravesicular doses of CVA21 in approximately 25 E'gure 2. Enhanced CVAZ21 replication in combination with mitomycin C in ex-vivo P e SR (oo by hisiopatoion) AT T L AR
first-line NMIBC cancer patients. uman bla_dder tumour. Tissue tumour sections from a p:\tlent W|th_ NMIBC cut with a Conort 3. o S Vi & .
vibrating microtome were challenged with CVA21 (5 x 10° TCID.,) in the presence or Bt 01-B008 <,
absence of mitomycin C (5ng/ml) Immunofluorescence staining for CVA21 viral protein v y
was performed 48hrs post infection. Viral infections are visualized by the bright red Cohort 3: - > VY
g .. : C : : : Pt 01-B0O10 L [
MO d e Of AC“ on staining with the blue colour indicating DAPI stained nuclei of the cells Sooa
- \
\ (
CAVATAK™ (Coxsackievirus A21) anti-cancer modes of action 1 \
AN RN CVAZ21 viral protein staining, Red=CVA21 proteins ; Blue=Nucleus. H&E stain,

—
Normal cells =

Freed SRR

] Figure 5. Levels of CVA21 viral RNA and live virus in patient black arrows indicate apoptotic bodies. Apoptotic cell staining, brown cells
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Table 1. Patients and treatment Characteristics
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Figure 1. Human bladder cancer cells are highly susceptible to lytic infection by

CVA21. (A) Monolayer cultures of human bladder cancer cells were challenged with

increasing multiplicities of CVA21 and assessed cell survival at 72h post-infection, with live

cells being quantified by MTS assay. (B) Confocal images of human bladder cancer cell

lines 24h post CVA21 infection (Green: CVA21 viral proteins, red: wheat germ agglutinin, Cohort 2
blue: TO-PRO-3).
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