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ABSTRACT
Background Oncolytic virus V937 showed activity and 
safety with intratumoral administration. This phase 1 study 
evaluated intravenous V937±pembrolizumab in patients 
with advanced solid tumors.
Methods Patients had advanced non- small cell lung 
cancer (NSCLC), urothelial cancer, metastatic castration- 
resistant prostate cancer, or melanoma in part A (V937 
monotherapy), and metastatic NSCLC or urothelial cancer 
in part B (V937+pembrolizumab). Prior immunotherapy 
was permitted >28 days before study treatment. Patients 
received intravenous V937 on days 1, 3, and 5 (also on 
day 8 in part B) of the first 21- day cycle and on day 1 
of subsequent cycles for eight cycles. Three ascending 
dose- escalation cohorts were studied. Dose- escalation 
proceeded if no dose- limiting toxicities (DLTs) occurred 
in cycle 1 of the previous cohort. In part B, patients also 
received pembrolizumab 200 mg every 3 weeks from day 
8 for 2 years; dose- expansion occurred at the highest- 
dose cohort. Serial biopsies were performed.
Results No DLTs occurred in parts A (n=18) or B (n=85). 
Grade 3–5 treatment- related adverse events (AEs) were 
not observed in part A and were experienced by 10 (12%) 
patients in part B. The most frequent treatment- related AEs 
(any grade) in part B were fatigue (36%), pruritus (18%), 
myalgia (14%), diarrhea (13%), pyrexia (13%), influenza- 
like illness (12%), and nausea (12%). At the highest tested 
dose, median intratumoral V937 concentrations were 
117,631 copies/mL on day 8, cycle 1 in part A (n=6) and 
below the detection limit for most patients (86% (19/22)) 
on day 15, cycle 1 in part B. Objective response rates 
were 6% (part A), 9% in the NSCLC dose- expansion cohort 
(n=43), and 20% in the urothelial cancer dose- expansion 
cohort (n=35).
Conclusions Intravenous V937+pembrolizumab had a 
manageable safety profile. Although V937 was detected in 

tumor tissue, in NSCLC and urothelial cancer, efficacy was 
not greater than that observed in previous studies with 
pembrolizumab monotherapy.
Trial registration number NCT02043665.

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Intratumoral V937, an unmodified strain of 
Coxsackievirus A21, demonstrated antitumor activi-
ty and manageable safety when administered alone 
or in combination with immune checkpoint inhibitors 
in patients with advanced melanoma, and intraves-
ical V937 induced changes in the tumor micro- 
environment (eg, upregulation of programmed cell 
death ligand 1) in patients with non- muscle- invasive 
urothelial cancer. Intravenous administration of 
V937 may be more feasible and may allow access 
of virus to otherwise inaccessible metastatic sites.

WHAT THIS STUDY ADDS
 ⇒ The phase 1 STORM study was the first to evalu-
ate multiple intravenous doses of V937 as well as 
the combination of intravenous V937 plus the anti- 
programmed death 1 antibody pembrolizumab in 
patients with advanced solid tumors.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ V937 can be safely delivered by intravenous admin-
istration and was detected in tumor tissue. However, 
objective responses associated with intravenous 
V937+pembrolizumab in the expansion cohorts 
(non- small cell lung cancer and urothelial cancer) 
were not greater than those seen with pembroli-
zumab monotherapy in previous studies.
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BACKGROUND
Oncolytic viruses are being investigated for the treatment 
of various cancers and have at least two distinct mecha-
nisms of action: direct lysis of tumor cells and induction of 
locoregional and/or systemic antitumor immunity.1 One 
oncolytic virus, the genetically modified herpes simplex 
virus 1 talimogene laherparepvec, received approval 
in 2015 for treatment of melanoma.1 2 Coxsackievirus 
A21, a naturally occurring human picornavirus, causes 
mild cold- like symptoms in humans.3 4 It enters cells via 
binding to intracellular adhesion molecule 1 (ICAM- 1) 
and decay- accelerating factor receptors,3 both of which 
are overexpressed in a wide array of cancer cell types.5 
Results of clinical studies with V937, an unmodified strain 
of Coxsackievirus A21, have been reported in advanced 
melanoma6–8 and non- muscle- invasive urothelial cancer.9 
These studies assessed monotherapy and combination 
therapy with immune checkpoint inhibitors, the latter 
investigated because of the effects of oncolytic viruses on 
the tumor microenvironment (including increased CD8+ 
T- cell infiltration and programmed cell death ligand 1 
(PD- L1) expression,10 as well as decreased regulatory and 
suppressor T cells).11

In advanced melanoma, intratumoral V937 with or 
without immune checkpoint inhibitors demonstrated 
manageable safety and systemic antitumor activity.6–8 
Intratumoral V937 plus the anti- cytotoxic T- lymphocyte 
antigen 4 antibody ipilimumab6 or the anti- programmed 
death 1 antibody pembrolizumab7 appeared to provide 
an additive benefit. Objective response rates (ORRs) 
with these combinations (47%–50%)6 7 were greater than 
historic rates with the individual agents (12%–34%).8 12 13 
In non- muscle- invasive urothelial cancer, first- line intra-
vesical V937 was well tolerated and induced changes in 
the tumor microenvironment including upregulation 
of PD- L1 and lymphocyte activation gene- 3 expression, 
supporting further studies in combination with immune 
checkpoint inhibitors.9

Compared with intratumoral injection, intravenous 
administration of oncolytic viruses may be more feasible 
(requiring less training and fewer logistical concerns) 
and may allow access of virus to otherwise inaccessible 
metastatic sites. Studies of intravenous V937 treatment 
are limited. In a first- in- human study, a single intravenous 
V937 dose was well tolerated in patients with advanced 
solid tumors, with some evidence of transient antitumor 
activity.14 Here, we report the primary outcomes of the 
phase 1 STORM study (Protocol VLA- 009; NCT02043665) 
evaluating intravenous V937±pembrolizumab in patients 
with advanced solid tumors, including expansion cohorts 
in non- small cell lung cancer (NSCLC) and urothelial 
cancer. The rationale for assessing the combination of 
these agents in NSCLC and urothelial cancer in part B 
of the study was because these tumor types are known 
to have high expression of ICAM- 1 and evidence of 
pembrolizumab activity.

METHODS
Study design and patients
This phase 1, multicenter, open- label, dose- escalation 
study followed a 3+3 cohort design (online supplemental 
figure S1). The study contained two parts: part A explored 
escalating doses of V937 alone, and part B tested V937 
in combination with pembrolizumab. In part A, eligible 
patients had histologically- confirmed metastatic NSCLC, 
urothelial cancer, castration- resistant prostate cancer, or 
stage IIIC/IV melanoma; part B was restricted to patients 
with histologically- confirmed metastatic NSCLC or 
urothelial cancer. The cancer types studied were based 
on preclinical data5 and results from the aforementioned 
clinical trials. Other key eligibility criteria in both parts 
included measurable disease per Response Evaluation 
Criteria in Solid Tumors (RECIST) V.1.1; Eastern Coop-
erative Oncology Group (ECOG) performance status 
of 0–2 (0/1 in part B); no significant V937 neutralizing 
antibodies (≤1:16 titer); adequate hematologic, renal, 
and hepatic function; and no chemotherapy, radiation 
therapy, hormonal therapy, or immunotherapy within 28 
days of treatment initiation (within 21 days of treatment 
initiation in part B expansion and also with no more than 
one prior PD- (L)1 inhibitor regimen). In part A, patients 
in the highest- dose cohort (see Treatment for description 
of cohorts and dosing) must have had a lesion accessible 
for biopsy on day 8, cycle 1. In part B, patients in the 
highest- dose cohort (dose- expansion cohort) must have 
had a lesion accessible for biopsy before treatment and 
on day 15, cycle 1. Further details on inclusion/exclu-
sion criteria are in the protocol (online supplemental 
material).

Treatment
In parts A and B, patients received intravenous V937 
(manufactured by Nova Laboratories, Gloucester Cres-
cent, Leicester, UK) in 100 mL of saline on days 1, 3, 
and 5 (also on day 8 in part B) of the first 21- day cycle 
and on day 1 of subsequent cycles for up to eight cycles. 
Three 50% tissue culture infectious dose (TCID50; 
dilution of virus required to infect 50% of a given cell 
culture) cohorts were studied at ascending doses based 
on dose- limiting toxicities (DLTs): 1×108 TCID50 (cohort 
1), 3×108 TCID50 (cohort 2), and 1×109 TCID50 (cohort 
3). The maximum dose of V937 administered was based 
on the titer that could be manufactured. Dose escalation 
occurred if no cycle 1 DLTs were observed at the previous 
dose. If DLTs occurred, additional rules regarding dose 
expansion and identification of the phase 2 dose were 
followed (see protocol in online supplemental material).

In part B, patients received pembrolizumab 200 mg 
every 3 weeks from day 8 for up to 2 years in addition 
to V937 by the same dose- escalation schema. If no cycle 
1 DLTs were observed at the highest dose of V937+pem-
brolizumab, dose expansion of this cohort occurred. 
Treatment continued for the planned treatment duration 
or until confirmed complete response (CR) or disease 
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progression, based on immune- related RECIST (irRE-
CIST), or intolerance to study drug.

Assessments and endpoints
In parts A and B, adverse events (AEs) and DLTs were 
assessed using National Cancer Institute Common Termi-
nology Criteria for Adverse Events (CTCAE), V.4.03. AEs 
were evaluated from enrollment through 30 days (90 days 
for serious AEs) after cessation of study treatment. DLTs 
included most grade ≥3 non- hematologic or hematologic 
toxicities that were considered related to V937 and/
or pembrolizumab and that occurred during the 21- day 
period of cycle 1 (see online supplemental table S1). A 
cohort committee reviewed safety data and DLTs before 
proceeding to the next V937 dose level and before dose 
expansion.

Tumor biopsy samples were obtained from cohort 
3 on day 8, cycle 1 in part A and at screening and on 
day 15, cycle 1 in part B. V937 concentrations in tumor 
samples were assessed using quantitative PCR. Paired 
tumor samples in part B were assessed for PD- L1 expres-
sion using PD- L1 IHC 22C3 pharmDx (Agilent Technolo-
gies, Carpinteria, California, USA). Serum samples were 
taken at multiple time points (see protocol in online 
supplemental material) before and after V937 infusion 
in parts A and B for evaluation of V937 concentrations 
(assessed by PCR) and V937 neutralizing antibody titers. 
Samples were first run on the PCR assay, and if positive, 
further assessed using the tissue- culture based infec-
tivity assay. For the PCR assay, viral RNA samples were 
extracted using Qiagen viral RNA mini kit and real- 
time (RT)- PCR was run using the QuantiFast Pathogen  
RT- PCR+IC kit. Samples were run on an Applied Biosys-
tems StepOnePlus Real- Time PCR system and analyzed 
using StepOne V.2.1 software. The lower limit of quantifi-
cation for this assay was 15,000 copies/mL. Samples below 
this level were reported as below the level of detection. 
The infectivity assay assessed the TCID50 of the samples 
on SK- MEL- 28 cells for the determination of viral titer in 
serum, urine, sputum, fecal, throat swab, injection site, 
and outer dressing swab samples. Results were reported 
as TCID50/mL. If no cytopathic effect was detected in any 
well, the results were reported as <32 TCID50/mL. Tumor 
and serum samples were analyzed at central laboratories.

In parts A and B, contrast- enhanced CT or MRI scans 
were performed at screening and at cycles 3, 5, and 7 and 
month 6 in part A and every 12 weeks starting at cycle 
5 in part B. Tumor response was assessed at each scan 
visit using irRECIST and RECIST V.1.1 criteria.15 16 Bone 
scans were performed in part A for patients with prostate 
cancer (see protocol in online supplemental material).

Primary endpoints were safety (AEs and DLTs) and to 
determine if V937 was capable of tracking to malignant 
tumors (as assessed by culturing of virus from biopsy 
samples). Secondary endpoints included V937 phar-
macokinetics, serum V937 neutralizing antibody titers, 
biomarkers, and preliminary efficacy assessment based on 

ORR, time to response, duration of response, progression- 
free survival (PFS), and overall survival (OS).

Statistical analyses
Outcomes were summarized descriptively in part A. For 
the part B NSCLC dose- escalation cohort, it was esti-
mated that the ORR associated with pembrolizumab 
monotherapy would be ~20% based on historic data 
from a heavily pretreated NSCLC cohort.17 A sample size 
of 43 patients provided ~80% power for the null hypoth-
esis that the ORR is 20% versus the alternative ORR of 
30% using a two- sided, one- sample binomial test at a 
significance level of 0.05. For the part B urothelial cancer 
dose- escalation cohort, it was estimated that the ORR 
associated with pembrolizumab monotherapy would be 
~24% based on historic data from a heavily pretreated 
urothelial cancer cohort.18 A sample size of 35 patients 
provided >80% power for the null hypothesis that the 
ORR is 24% versus the alternative ORR of 37% using 
a two- sided, one- sample binomial test at a significance 
level of 0.05.

Safety and efficacy analyses were performed in all 
patients who received study drug. For ORR, 95% CIs were 
based on the exact method for binomial data. PFS and OS 
were estimated using the Kaplan- Meier method. Analyses 
were conducted using SAS statistical software V.9.3 and 
V.9.4 (SAS Institute, Cary, North Carolina, USA).

RESULTS—PART A
Patients
Part A was conducted between March 2014 and August 
2016. At the cut- off date (April 12, 2017), 18 patients were 
enrolled and treated with V937 monotherapy (urothelial 
cancer, n=5; NSCLC, n=5; castration- resistant prostate 
cancer, n=4; melanoma, n=4). Median time from initial 
diagnosis was 47.5 months (range, 12–196). Median 
age was 65.9 years (range, 32–81). Most patients (83%) 
had an ECOG performance status of 0 or 1. All patients 
received previous anticancer therapy; 94% received prior 
immunotherapy. Median number of prior treatments was 
4 (range, 2–10; table 1). Median duration of V937 treat-
ment was 6.3 weeks (range, 0.1–21.3); patients received a 
median of 5 infusions (range, 1–10). The most common 
reason for study drug discontinuation was disease progres-
sion (44%; online supplemental figure S2).

Safety
No DLTs occurred with V937 monotherapy; dose escala-
tion proceeded as planned. Treatment- related AEs were 
experienced by 11 (61%) patients (table 2 and by CTCAE 
grade in online supplemental table S2). No treatment- 
related AEs were grade 3–5 in severity or led to V937 
discontinuation or dose modification. The most common 
treatment- related AEs were fatigue (28%), pyrexia (28%), 
influenza- like illness (17%), and lethargy (17%).
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Efficacy
Efficacy was determined primarily by investigator- assessed 
irRECIST. Efficacy according to RECIST V.1.1 was similar 
(online supplemental table S3).

Best percentage changes from baseline in target lesions 
are shown in online supplemental figure S3. There was 
one confirmed partial response (PR; cohort 3, prostate 
cancer) to V937 monotherapy (1×109 TCID50), for an 
ORR of 6% (table 3). Nine (50%) patients had stable 
disease. Time to response for the patient with a PR was 
1.2 months; the patient was censored in the assessment 
of duration of response (because of death >84 days after 
the last assessment). Sixteen (89%) patients experienced 
a PFS event (disease progression or death). Median PFS 
was 2.6 months (95% CI, 1.2 to 3.5), and the 13- week PFS 
rate was 39%. Seventeen (94%) patients died. Median OS 
was 6.4 months (95% CI, 3.0 to 11.1), and the 52- week OS 
rate was 22%.

Correlative studies in highest-dose cohort (cohort 3)
On day 8, cycle 1, median V937 concentration in 
tumor samples (n=6) was 117,631 copies/mL (range, 

12,749–262,946). None of the six patients experienced a 
radiological response.

Median maximum observed serum concentration of 
V937 on day 1, cycle 1 was 75 copies×105/mL (range, 
8–508), and median time of maximum observed concen-
tration was 0.25 hours (range, 0.25–1.00; figure 1A). 
Median serum concentrations of V937 neutralizing anti-
bodies tended to increase over time, although the sample 
size was limited beyond cycle 1 (figure 1B). Median V937 
infectivity in serum on day 1, cycle 1 was 320 TCID50/mL 
within 15 min post- infusion and decreased to 32 TCID50/
mL at all time points from 1 to 24 hours post- infusion. 
In most patients, serum concentrations of V937 were 
detected up to 2 hours after infusion.

RESULTS—PART B
Patients
Part B was conducted between May 2016 and December 
2019. As of the cut- off date (January 10, 2020), 85 patients 
were enrolled and treated with V937 and pembrolizumab 
(NSCLC, n=46 and urothelial cancer, n=39). Median time 

Table 1 Demographics and baseline characteristics by cohort (parts A and B)

Characteristic

Part A (V937 monotherapy) Part B (V937+pembrolizumab)

Cohort 1
1×108 TCID50
(n=3)

Cohort 2
3×108 TCID50
(n=3)

Cohort 3
1×109 TCID50
(n=12)

Cohort 1
1×108 
TCID50+200 mg
(n=3)

Cohort 2
3×108 
TCID50+200 mg
(n=4)

Cohort 3
1×109 
TCID50+200 mg
(n=78)

Median age (range), years 69.8 (55–81) 53.6 (51–67) 66.7 (32–81) 67.0 (57–73) 72.0 (62–81) 66.0 (40–83)

Male, n (%) 3 (100) 3 (100) 7 (58) 3 (100) 2 (50) 55 (71)

ECOG performance status, 
n (%)

  0 1 (33) 3 (100) 3 (25) 2 (67) 1 (25) 36 (46)

  1 2 (67) 0 6 (50) 1 (33) 3 (75) 42 (54)

  2 0 0 3 (25) 0 0 0

Diagnosis, n (%)

  NSCLC 1 (33) 1 (33) 3 (25) 1 (33) 2 (50) 43 (55)

  Urothelial cancer 1 (33) 1 (33) 3 (25) 2 (67) 2 (50) 35 (45)

  CRPC 0 1 (33) 3 (25) 0 0 0

  Melanoma 1 (33) 0 3 (25) 0 0 0

Median time since diagnosis 
(range), months

71.6 (34–196) 19.1 (14–130) 47.5 (12–94) 67.9 (13–175) 37.5 (17–66) 18.3 (1–125)

Prior therapy, n (%)

  Chemotherapy 3 (100) 3 (100) 12 (100) 3 (100) 4 (100) 63 (81)

  Surgery 3 (100) 1 (33) 7 (58) 3 (100) 3 (75) 58 (74)

  Radiation therapy 3 (100) 3 (100) 12 (100) 2 (67) 3 (75) 26 (33)

  Immunotherapy 3 (100) 2 (67) 12 (100) 1 (33) 3 (75) 25 (32)

  Hormone therapy 3 (100) 3 (100) 12 (100) 0 0 0

  Other 0 0 0 0 0 7 (9)*

Median no. of prior 
treatments (range)

6 (2–7) 3 (2–10) 4 (2–5) 15 (14–20) 10 (4–40) 5 (1–22)

*Tyrosine kinase inhibitor (n=3), EGFR inhibitor (n=2), kinase inhibitor (n=1), and investigational (n=1); patients may have received ≥1 of the treatments.
CRPC, castration- resistant prostate cancer; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; NSCLC, non- 
small cell lung cancer; TCID50, 50% tissue culture infectious dose.
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since initial diagnosis was 18.3 months (range, 1–175). 
Median age was 66 years (range, 40–83). Most patients 
(54%) had an ECOG performance status of 1. Nine (11%) 
patients were EGFR mutation- positive. The majority of 
the patients (96%) received previous anticancer therapy; 
median number of prior treatments was 5 (range, 1–40; 
table 1). Previous immune checkpoint inhibitor therapy 
was received by 20% of the patients. Median duration of 

V937 treatment was 10.3 weeks (range, 0.4–25.1), with 
patients receiving a median of 7 infusions (range, 2–12). 
Patients also received pembrolizumab for a median 
duration of 9.1 weeks (range, 0.1–102.3), with patients 
receiving a median of 4 doses (range, 1–34). The most 
common reason for study drug discontinuation was 
disease progression (69%; online supplemental figure 
S2).

Table 2 Treatment- related adverse events by cohort (parts A and B)

Treatment- related AE,
n (%) of patients

Part A (V937 monotherapy) Part B (V937+pembrolizumab)

Cohort 1
1×108 TCID50
(n=3)

Cohort 2
3×108 TCID50
(n=3)

Cohort 3
1×109 TCID50
(n=12)

Cohort 1
1×108 
TCID50+200 mg
(n=3)

Cohort 2
3×108 
TCID50+200 mg
(n=4)

Cohort 3
1×109 
TCID50+200 mg
(n=78)

Any grade 2 (67) 2 (67) 7 (58) 3 (100) 2 (50) 63 (81)

Grade 3* 0 0 0 0 1 (25)† 9 (12)‡

Led to discontinuation of study 
drug(s)

0 0 0 0 0 5 (6)

Led to dose modification(s) 0 0 2 (17) 0 1 (25) 10 (13)

Led to death 0 0 0 0 0 0

Most common (>2 patients in any cohort in either part A or B)

  Fatigue 0 1 (33) 4 (33) 1 (33) 1 (25) 29 (37)

  Pyrexia 1 (33) 1 (33) 3 (25) 1 (33) 1 (25) 9 (12)

  Pruritus 0 0 0 0 0 15 (19)

  Influenza- like illness 0 1 (33) 2 (17) 0 1 (25) 9 (12)

  Myalgia 0 0 1 (8) 1 (33) 1 (25) 10 (13)

  Diarrhea 1 (33) 0 0 0 1 (25) 10 (13)

  Nausea 0 0 1 (8) 2 (67) 1 (25) 7 (9)

  Decreased appetite 0 0 0 1 (33) 0 8 (10)

  Rash 0 0 0 0 0 9 (12)

  Chills 0 0 0 1 (33) 0 7 (9)

  Arthralgia 0 0 1 (8) 0 0 6 (8)

  Cough 0 0 0 0 0 6 (8)

  Headache 0 0 1 (8) 1 (33) 1 (25) 3 (4)

  Oropharyngeal pain 0 0 0 1 (33) 0 5 (6)

  Vomiting 0 0 0 0 1 (25) 5 (6)

  Hypothyroidism 0 0 0 0 0 5 (6)

  Lethargy 0 0 3 (25) 0 0 2 (3)

  Malaise 0 0 0 1 (33) 0 4 (5)

  Rhinorrhea 0 0 0 0 0 5 (6)

  Nasal congestion 0 0 0 0 0 4 (5)

  Productive cough 0 0 0 0 0 4 (5)

  Blood CPK increased 0 0 0 0 0 3 (4)

  Dry skin 0 0 0 0 0 3 (4)

  Dyspnea 0 0 0 0 0 3 (4)

  Respiratory tract congestion 0 0 0 0 0 3 (4)

*There were no grade 4 or 5 treatment- related AEs.
†Hyponatremia (n=1) considered related to V937.
‡Lymphocyte count decreased (n=1) considered related to V937; arthralgia/myalgia (n=1), blood creatine phosphokinase increased (n=1), brain 
edema (n=1), colitis/fatigue (n=1), colitis/pneumonitis (n=1), diarrhea (n=1), immune- mediated pneumonitis (n=1), and acute myocardial infarction/
hypoxia/myocarditis/tachypnea/troponin T increased (n=1) considered related to pembrolizumab.
AE, adverse event; CPK, creatine phosphokinase; TCID50, 50% tissue culture infectious dose.
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Safety
No DLTs occurred with V937+pembrolizumab. 
Treatment- related AEs were experienced by 68 (80%) 
patients (table 2 and by CTCAE grade in online supple-
mental table S2). There were no grade 4 or 5 treatment- 
related AEs. Ten (12%) patients experienced grade 3 
treatment- related AEs; colitis was the only event to occur 
in >1 patient (n=2 (2%)). Of these 10 patients, events 
were considered related to pembrolizumab in 8 patients 
and related to V937 in 2 patients. Five (6%) patients had 
treatment- related AEs leading to V937 and/or pembroli-
zumab discontinuation: acute myocardial infarction, 
fatigue, myalgia, immune- mediated pneumonitis, and 
colitis/diarrhea (n=1 each (1%)). Eleven (13%) patients 
had treatment- related AEs (all grades ≤3) resulting in 
dose modification (V937 and/or pembrolizumab dose 
delayed or interrupted); fatigue and increased blood 
creatine phosphokinase were the only events to occur in 
>1 patient (both n=2 (2%)).

Efficacy in NSCLC and urothelial cancer dose-expansion 
cohorts
Best percentage changes from baseline in target lesions 
are shown in online supplemental figure S3. In the 
NSCLC cohort (n=43), there were three confirmed CRs 
and one confirmed PR to V937+pembrolizumab, for an 
ORR of 9% (95% CI, 2.6% to 22.1%; table 3). All four 
patients had a durable response (CR or PR lasting ≥6 
months); none had received previous treatment with 

immune checkpoint inhibitors. Median time to response 
was 3.0 months (range, 3.0–5.5), and duration of response 
ranged from 2.8 to 25.5+ months. Forty- one (95%) 
patients experienced a PFS event (figure 2A). Median 
PFS was 2.9 months (95% CI, 2.4 to 3.0), and the 26- week 
and 52- week PFS rates were 23% and 7%, respectively. 
Thirty- one (72%) patients died (figure 2B). Median OS 
was 11.5 months (95% CI, 7.2 to 15.9), and the 26- week 
and 52- week OS rates were 72% and 46%, respectively.

In the urothelial cancer cohort (n=35), there were three 
confirmed CRs and four confirmed PRs, for an ORR of 
20% (95% CI, 8.4% to 36.9%). A durable response was 
seen in 6 (17%) patients. Median time to response was 
3.0 months (range, 2.8–9.0), and duration of response 
ranged from 2.3 to 24.3+ months. None of the seven 
patients with a response had received previous treatment 
with immune checkpoint inhibitors. Twenty- seven (77%) 
patients experienced a PFS event (figure 2A). Median 
PFS was 3.0 months (95% CI, 2.2 to 5.8), and the 26- week 
and 52- week PFS rates were 34% and 24%, respectively. 
Twenty- five (71%) patients died (figure 2B). Median OS 
was 9.4 months (95% CI, 4.6 to 16.4), and the 26- week 
and 52- week OS rates were 60% and 43%, respectively.

Correlative studies in NSCLC and urothelial cancer dose-
expansion cohorts
On day 15, cycle 1, median V937 concentration in 
tumor samples from 22 patients with data available was 
101,280 copies/mL (range, 15,366–198,000) among the 

Table 3 Efficacy results by cohort (part A and B)

Part A (V937 monotherapy) Part B (V937+pembrolizumab)

Cohort 1
1×108 TCID50
(n=3)

Cohort 2
3×108 TCID50
(n=3)

Cohort 3
1×109 TCID50
(n=12)

Cohort 1
1×108 
TCID50+200 mg
(n=3)

Cohort 2
3×108 
TCID50+200 mg
(n=4)

Cohort 3
NSCLC
1×109 
TCID50+200 mg
(n=43)

Cohort 3
Urothelial Cancer
1×109 
TCID50+200 mg
(n=35)

BOR, n (%)

  Complete response 0 0 0 0 0 3 (7) 3 (9)

  Partial response 0 0 1 (8) 0 0 1 (2) 4 (11)

  Stable disease 2 (67) 2 (67) 5 (42) 0 0 7 (16) 11 (31)

  Progressive disease 1 (33) 1 (33) 6 (50) 3 (100) 4 (100) 32 (74) 17 (49)

ORR, n (%) 0 0 1 (8) 0 0 4 (9) 7 (20)

Median time to 
response, months

− − 1.2 − − 3.0 3.0

Progression- free 
survival

  Events, n (%) 3 (100) 3 (100) 10 (83) 3 (100) 4 (100) 41 (95) 27 (77)

  Median (95% CI), 
months

3.0
(1.2 to 5.3)

2.6
(0.7 to 5.4)

2.0
(1.0 to 4.1)

3.0
(1.7 to 3.0)

1.2
(0.7 to 1.9)

2.9
(2.4 to 3.0)

3.0
(2.2 to 5.8)

Overall survival

  Death, n (%) 3 (100) 2 (67) 12 (100) 3 (100) 4 (100) 31 (72) 25 (71)

  Median (95% CI), 
months

5.3
(3.0 to 11.1)

9.7
(4.0 to NA)

6.4
(1.1 to 12.8)

5.9
(3.8 to 22.2)

1.7
(0.7 to 6.8)

11.5
(7.2 to 15.9)

9.4
(4.6 to 16.4)

Response and PFS data are based on irRECIST.
BOR, best overall response; irRECIST, immune- related Response Evaluation Criteria in Solid Tumors; NA, not applicable; NSCLC, non- small cell lung cancer; ORR, 
objective response rate; PFS, progression- free survival; TCID50, 50% tissue culture infectious dose.
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three patients with detectable levels. None of the three 
patients was a responder. The remaining 19 patients 
had V937 concentrations below the level of detection. 
For PD- L1 expression, immunohistochemistry analysis 
of paired tumor samples from 13 patients (NSCLC, n=8 
and urothelial cancer, n=5) with negative or low baseline 
PD- L1 expression revealed a notable increase in PD- L1- 
positive tumor cells on day 15 in 8 patients (figure 3).

Results in serum were similar to those in part A 
(figure 1C and D). Median V937 infectivity in serum on 
day 1, cycle 1 was 441 TCID50/mL within 15 min post- 
infusion, which decreased to 32 TCID50/mL at all time 
points from 2 to 24 hours post- infusion.

DISCUSSION
The phase 1 STORM study was the first to evaluate 
multiple intravenous doses of the oncolytic virus V937, 
as well as the combination of intravenous V937+pem-
brolizumab, in patients with advanced solid tumors. 

Intravenous V937 reached tumor tissue in approximately 
one- third of the patients tested. Safety was manageable 
and pharmacokinetics were similar with V937 alone and 
with V937 in combination with pembrolizumab. There 
were no DLTs, no deaths because of treatment- related 
AEs, and no unexpected safety concerns. Toxicity was as 
anticipated given prior experience with pembrolizumab 
and V937 monotherapy. In the combined NSCLC and 
urothelial cancer dose- expansion cohorts (part B), the 
types of treatment- related AEs reported were consistent 
with those previously described for intratumoral V937 in 
patients with melanoma8 and pembrolizumab in patients 
with NSCLC or urothelial cancer.19–21 Our results add 
to the growing list of oncolytic viruses that can be safely 
delivered by intravenous administration.22

Antitumor activity was limited with V937 alone (part A), 
with one patient experiencing a PR at the highest dose 
assessed. The primary rationale behind this study was to 
test the hypothesis that tumor infection with V937 could 

Figure 1 Individual serum concentrations of V937 on day 1, cycle 1, in cohort 3 and median serum concentrations of V937 
antibodies over time in cohort 3. Part A (V937 monotherapy) is shown in panels A and B; part B (V937+pembrolizumab) is 
shown in panels C and D.
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Figure 2 Kaplan- Meier analysis of progression- free survival (PFS) (A) and overall survival (OS) (B) in the non- small cell lung 
cancer (NSCLC) and urothelial cancer dose- expansion cohorts (part B, V937+pembrolizumab).
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Figure 3 Programmed cell death ligand 1 (PD- L1) expression levels (immunohistochemistry) in tumor cells from 
paired biopsies in the non- small cell lung cancer (NSCLC) and urothelial cancer dose- expansion cohorts (part B, 
V937+pembrolizumab). Please contact C M Rudin at rudinc@mskcc.org for access to the biomarker data presented in this 
figure.
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substantially stimulate immune response to subsequent 
programmed cell death 1 (PD- 1) checkpoint inhibition 
with pembrolizumab. However, our results in NSCLC and 
urothelial cancer suggest a lack of additive benefit with 
the combination of intravenous V937+pembrolizumab. 
Interestingly, none of the nine patients (n=3 each of 
melanoma, NSCLC, and urothelial cancer) with detect-
able levels of V937 in tumor tissue were responders. 
The results from our study contrast with previous find-
ings in which V937 was administered intratumorally as 
monotherapy8 or in combination with ipilimumab6 or 
pembrolizumab7 in patients with advanced melanoma. 
In those studies, V937 demonstrated antitumor activity 
alone and combination therapy appeared to have an addi-
tive benefit. There are several plausible explanations. It is 
possible that insufficient intratumoral V937 levels were 
reached by intravenous administration or that the viral 
titer achievable by manufacture was inadequate. Addi-
tionally, viral delivery to the tumor may have been limited 
by low levels of ICAM- 1 (not assessed in our study), phys-
iological dilution of V937 in the peripheral blood, and/
or binding of V937 to serum proteins. It is also possible 
that induction of an inflammatory cascade also included 
acute PD- L1 upregulation (figure 3), inhibiting T- cell 
responses despite pembrolizumab. The observed upregu-
lation of PD- L1 expression after V937 administration may 
suggest that the dosing schedule of pembrolizumab was 
not optimal. A chance of enhanced efficacy may also have 
been negatively influenced by the presence of neutral-
izing antibodies against V937, which increased over time 
in the study, EGFR mutations in 11% of patients, and the 
heavily pretreated study population. Finally, since early 
blockade of PD- 1 may have enhanced antiviral immu-
nity and resulted in more rapid viral clearance, starting 
pembrolizumab was delayed to day 8 in part B (combina-
tion therapy cohort). It is unknown whether an alternate 
dosing schedule (eg, more frequent V937 dosing) would 
have enhanced viral delivery to the tumor and potentially 
improved outcomes.

Although cross- study comparisons must be inter-
preted with caution, response rates in patients with 
advanced NSCLC were numerically lower with intra-
venous V937+pembrolizumab in STORM than with 
pembrolizumab monotherapy in previous studies. The 
ORR of 9% in our NSCLC expansion cohort (part B) was 
half the rate of 18% (95% CI, 14 to 23) achieved with 
pembrolizumab alone in patients with advanced NSCLC 
in KEYNOTE- 010.19 Differences in PD- L1 expression and 
receipt of previous therapy may have contributed. All 
patients in KEYNOTE- 010 were required to have PD- L1 
tumor proportion score (TPS) ≥1% (42% had PD- L1 
TPS ≥50%), and although all patients were previously 
treated in that study, most (69%) had received one line 
of previous therapy.19 Similarly, in KEYNOTE- 042, all 
patients were required to have PD- L1 TPS ≥1% (31% 
with PD- L1 TPS ≥50%) and had not received previous 
therapy.23 In contrast, PD- L1 expression was not required 
for enrollment in STORM (patients with PD- L1 TPS <1% 

would not typically be candidates for pembrolizumab 
monotherapy), and the majority (72%) of the patients 
had received ≥2 lines of previous therapy. Prior find-
ings from KEYNOTE- 001 indicate that response rates to 
pembrolizumab monotherapy are expected to be greater 
in patients who are treatment naive compared with those 
who were previously treated.24

In the urothelial cancer expansion cohort (part B), an 
ORR of 20% was achieved with intravenous V937+pem-
brolizumab. This response rate was generally consistent 
with that in previous reports with pembrolizumab alone 
in patients with advanced urothelial cancer.20 21 The study 
most suitable for comparison is KEYNOTE- 045, in which 
the ORR was 21%.20 Both STORM and KEYNOTE- 045 
enrolled previously treated patients regardless of PD- L1 
status. A somewhat higher ORR of 26% was noted with 
pembrolizumab monotherapy in KEYNOTE- 012,21 
perhaps owing in part to nearly one- quarter of the 
patients receiving first- line therapy and/or the prerequi-
site of tumor PD- L1 expression at enrollment.21

Limitations to this study include the lack of comparator 
monotherapy arms for the dose- expansion NSCLC and 
urothelial cancer cohorts in part B. In addition, sample 
sizes for some of the analyses were relatively small (eg, 
V937 concentrations in tumor biopsies) and efficacy was 
not a primary objective. These results should therefore be 
interpreted with caution.

In conclusion, intravenous V937+pembrolizumab had a 
manageable safety profile in patients with advanced solid 
tumors. Efficacy in the expansion cohorts (NSCLC and 
urothelial cancer) was not greater than that seen with 
pembrolizumab monotherapy in previous studies.
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Supplementary Table S1. Dose-Limiting Toxicities 16 

Part A Part B 

Nonhematologic toxicities  

 Any grade ≥3 nonhematologic toxicity judged 

to be clinically significant, with the exception 

of self-limiting or medically controllable 

toxicities (e.g. chills, muscle ache, “flu-like” 

symptoms, nausea, vomiting, fatigue) lasting 

<3 days 

 Same as part A 

 Not applicable  Grade 3 nonhematologic toxicity (not laboratory, 

specifically nausea, vomiting, and diarrhea) lasting 

>3 days despite optimal supportive care 

 Any grade 3 or 4 nonhematologic laboratory value if: 

o Medical intervention is required, or 

o The abnormality leads to hospitalization, or 

o The abnormality persists for >1 week 

 Grade 4 nonhematologic toxicity (not laboratory) 

 Prolonged delay (>2 weeks) in initiating cycle 2 due 

to treatment-related toxicity 

 Grade 5 toxicity 

Hematologic toxicities  

 Febrile neutropenia not related to underlying 

disease (defined as grade 4 neutropenia with 

fever >38.5°C; both sustained over a 24-hour 

period) 

 Prolonged grade 4 neutropenia (>7 days or 

with sepsis), except for V937-related viremia 

 Grade 4 hematologic toxicity lasting ≥7 days 

 Grade 3 or 4 febrile neutropenia: 

o Grade 3 is defined as ANC <1000/mm3 with 

a single temperature >38°C (101° F) or a 

sustained temperature ≥38° C (100.4° F) for 

>1 hour 
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 Neutropenic infection: ≥ grade 3 neutropenia 

with ≥ grade 3 infection 

 Thrombocytopenia ≥ grade 3 with bleeding 

 Thrombocytopenia grade 4 lasting ≥ 7 days 

o Grade 4 is defined as ANC <1000/mm3 with 

a single temperature >38°C (101° F) or a 

sustained temperature  ≥38° C (100.4° F) for 

>1 hour, with life-threatening consequences 

and urgent intervention indicated 

 Thrombocytopenia <25,000/mm3 if associated with: 

o A bleeding event that does not result in 

hemodynamic instability but requires an 

elective platelet transfusion, or 

o A life-threatening bleeding event that results 

in urgent intervention and admission to an 

Intensive Care Unit 

ANC, absolute neutrophil count. 17 
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Supplementary Table S2. Most Common Treatment-Related Adverse Events by Grade (Parts A and B) 18 

 Part A (V937 Monotherapy) 

N = 18 

Part B (V937 + Pembrolizumab) 

N = 85 

Treatment-related AE,a  

n (%) of patients 

 

Grade 12 

 

Grade 35 

 

Grade 12 

 

Grade 3 

 

Grade 45 

Fatigue 5 (28) 0 30 (35) 1 (1) 0 

Pyrexia 5 (28) 0 11 (13) 0 0 

Pruritus 0 0 15 (18) 0 0 

Influenza like illness 3 (17) 0 10 (12) 0 0 

Myalgia 1 (6) 0 11 (13) 1 (1) 0 

Diarrhea 1 (6) 0 10 (12) 1 (1) 0 

Nausea 1 (6) 0 10 (12) 0 0 

Decreased appetite 0 0 9 (11) 0 0 

Rash 0 0 9 (11) 0 0 

Chills 0 0 8 (9) 0 0 
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Arthralgia 1 (6) 0 5 (6) 1 (1) 0 

Cough 0 0 6 (7) 0 0 

Headache 1 (6) 0 5 (6) 0 0 

Oropharyngeal pain 0 0 6 (7) 0 0 

Vomiting 0 0 6 (7) 0 0 

Hypothyroidism 0 0 5 (6) 0 0 

Lethargy 3 (17) 0 2 (2) 0 0 

Malaise 0 0 5 (6) 0 0 

Rhinorrhea 0 0 5 (6) 0 0 

Nasal congestion 0 0 4 (5) 0 0 

Productive cough 0 0 4 (5) 0 0 

Blood CPK increased 0 0 2 (2) 1 (1) 0 

Dry skin 0 0 3 (4) 0 0 

Dyspnea 0 0 3 (4) 0 0 

Respiratory tract congestion 0 0 3 (4) 0 0 

AE, adverse event; CPK, creatine phosphokinase; TCID50, 50% tissue culture infectious dose. 19 
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aOccurring in >2 patients in any cohort in either part A or B; graded by National Cancer Institute Common Terminology Criteria for Adverse Events, version 20 

4.03. 21 

 22 
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Supplementary Table S3. Response Rates Based on RECIST Version 1.1 23 

 Part A (V937 Monotherapy) Part B (V937 + Pembrolizumab) 

 Cohort 1 

1×108 TCID50 

(n = 3) 

Cohort 2 

3×108 TCID50 

(n = 3) 

Cohort 3 

1×109 TCID50 

(n = 12) 

Cohort 1 

1×108 TCID50 + 

200 mg 

(n = 3) 

Cohort 2 

3×108 TCID50 + 

200 mg 

(n = 4) 

Cohort 3 

NSCLC 

1×109 TCID50 + 

200 mg 

(n = 43) 

Cohort 3 

Urothelial Cancer 

1×109 TCID50 + 

200 mg 

(n = 35) 

BOR, n (%)        

Complete response 0 0 0 0 0 3 (7) 3 (9) 

Partial response 0 0 1 (8) 0 0 1 (2) 4 (11) 

Stable disease 2 (67) 2 (67) 5 (42) 0 0 5 (12) 8 (23) 

Progressive disease 1 (33) 1 (33) 6 (50) 3 (100) 4 (100) 34 (79) 20 (57) 

ORR, n (%) 0 0 1 (8) 0 0 4 (9) 7 (20) 

BOR, best overall response; RECIST, Response Evaluation Criteria in Solid Tumors; NSCLC, nonsmall-cell lung cancer; ORR, objective response rate; 24 

TCID50, 50% tissue culture infectious dose.  25 
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Supplementary Figure S1. Study design. CRPC, castration-resistant prostate cancer; 26 

IV, intravenous; NSCLC, nonsmall-cell lung cancer; Pembro, pembrolizumab; Q3W, 27 

every 3 weeks; TCID50, 50% tissue culture infectious dose. 28 

 29 

 30 
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Supplementary Figure S2. Patient disposition by cohort. AE, adverse event. 31 

(A) Part A 32 

 33 

(B) Part B 34 

 35 

 36 
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Supplementary Figure S3. Waterfall plot of best percentage change from baseline in 37 

sum of longest diameters for target lesions 38 

(A) Part A 39 

 40 

(B) NSCLC dose-expansion cohort (Part B) 41 

 42 
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(C) Urothelial cancer dose-expansion cohort (Part B) 43 

 44 
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Merck & Co., Inc. policy on posting of redacted study protocols on journal websites is described in 

Guidelines for Publication of Clinical Trials in the Scientific Literature on the  www.merck.com 

website. 

For publicly posted protocols, the Company redacts content that contains proprietary and private 

information.  

This report may include approved and non-approved uses, formulations, or treatment regimens. 

The results reported may not reflect the overall profile of a product. Before prescribing any product 

mentioned in this report, healthcare professionals should consult local prescribing information for 

the product approved in their country. 

Copyright © 2022 Merck & Co., Inc., Rahway, NJ, USA and its affiliates. All Rights Reserved. 
Not for regulatory or commercial use.

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM

http://www.merck.com/clinical-trials/policies-perspectives.html
http://www.merck.com/clinical-trials/policies-perspectives.html
http://www.merck.com/
http://www.merck.com/


Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 1 of 106 

 

 

 

 

CLINICAL STUDY PROTOCOL 

A PHASE 1, DOSE-FINDING AND SIGNAL-SEEKING STUDY OF THE 

SAFETY AND EFFICACY OF INTRAVENOUS CAVATAKTM 

(COXSACKIEVIRUS A21, CVA21) ALONE AND IN COMBINATION 

WITH PEMBROLIZUMAB IN PATIENTS WITH LATE STAGE SOLID 

TUMOURS (NSCLC, CASTRATE-RESISTANT PROSTATE CANCER, 

MELANOMA AND BLADDER CANCER)  

STORM  

(Systemic Treatment Of Resistant Metastatic disease) 

 

Protocol Number:  VLA-009 

Protocol Version:   4.0 

Protocol Date:   11 November 2015 

Development Phase:   1  

Study Sponsor/Funder:  Viralytics Limited 

    Suite 305, Level 3 

66 Hunter Street 

Sydney NSW, 2000 

Australia 

EudraCT Number:  2012-005256-42 

Chief Investigator:  , University of Surrey 
 

 

 

CONFIDENTIAL 

This document and its contents are the property of and confidential to Viralytics Ltd.  Any unauthorized 

copying or use of this document is prohibited. 

 

 04BNL5

PPD

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 2 of 106 

SPONSOR APPROVAL SIGNATURE PAGE 

Viralytics Ltd has approved of this protocol and assures that that this study will be conducted according 

to the stipulations described herein. 

 

 

 

Chief Scientific Officer 

Viralytics Limited 

 Date 

 

 

 

 04BNL5

PPD

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM

11th November, 2015



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 3 of 106 

INVESTIGATOR PROTOCOL AGREEMENT SIGNATURE PAGE 

 

I agree: 

To assume responsibility for the proper conduct of the study at this site. 

To conduct the study in compliance with this protocol, any future amendments, and with any other 

study conduct procedures provided by Viralytics Ltd. 

Not to implement any changes to the protocol without written agreement from Viralytics Ltd. and prior 

review and written approval from the Research Ethics Committee except where necessary to eliminate 

an immediate hazard to patients. 

That I am thoroughly familiar with the appropriate use of CVA21, as described in this protocol and any 

other information provided by Viralytics Ltd. including, but not limited to, the current Investigator’s 

Brochure (IB). 

That I am aware of, and will comply with, good clinical practices (GCP) and all applicable regulatory 

requirements. 

To ensure that all persons assisting me with the study are adequately informed about Viralytics Ltd.  

CVA21 and of their study-related duties and functions as described in the protocol. 

 

   

 

 

 

 

Principal Investigator Signature  Date  

 Principal Investigator    

 

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 4 of 106 

TABLE OF CONTENTS 

LIST OF TABLES ............................................................................................................................ 7 

LIST OF FIGURES ......................................................................................................................... 7 

LIST OF ABBREVIATIONS ............................................................................................................. 8 

SYNOPSIS ......................................................................................................................................... 10 

SUMMARY ........................................................................................................................................ 18 

1. Introduction ............................................................................................................................. 21 

1.1 Background ................................................................................................................................................... 21 

1.2 Rationale for Study ..................................................................................................................................... 22 

1.3 CVA21 with pembrolizumab for VLA-009B ....................................................................................... 24 

1.3.1 Pembrolizumab .......................................................................................................................................................... 24 

1.3.2 Rationale for Pembrolizumab Dose Selection .............................................................................................. 27 

1.3.3 Oncolytic Virus-Based Vaccines and checkpoint blockade in advanced cancer ............................ 28 

1.3.4 Rationale for Combining CVA21 and Pembrolizumab in cancer patients ........................................ 28 

2. Study Objectives ..................................................................................................................... 30 

2.1 Objectives ....................................................................................................................................................... 30 

2.2 Criteria for Evaluation ............................................................................................................................... 31 

2.2.1 Primary Endpoint ...................................................................................................................................................... 31 

2.2.2 Secondary Endpoints ............................................................................................................................................... 31 

2.2.3 Disease Progression of Target and Non-Target Lesions .......................................................................... 32 

3. Study Design ............................................................................................................................ 32 

4. Study Population ..................................................................................................................... 34 

4.1 Number of Participants ............................................................................................................................. 34 

4.2 Inclusion Criteria ........................................................................................................................................ 35 

4.3 Exclusion Criteria ........................................................................................................................................ 37 

5. Patient Selection and Enrolment ......................................................................................... 39 

5.1 Identifying Participants ............................................................................................................................ 39 

5.2 Consenting Participants............................................................................................................................ 39 

5.3 Screening for Eligibility ............................................................................................................................ 40 

5.4 Ineligible and Non-recruited Patients ................................................................................................. 40 

5.5 Withdrawal Procedures ............................................................................................................................ 40 

6. Investigational Medicinal Product ...................................................................................... 40 

6.1 Study Drug ..................................................................................................................................................... 40 

6.2 Dosing Regime .............................................................................................................................................. 42 

6.3 Dose Preparation ........................................................................................................................................ 44 

6.4 CVA21 Dose Changes .................................................................................................................................. 44 

6.5 Pembrolizumab Dose Changes for VLA-009B ................................................................................... 44 

6.5.1 Timing of Dose Administration ........................................................................................................................... 45 

6.6 Intra-Patient Dose Escalation ................................................................................................................. 45 

6.7 Maximum Tolerated Dose (MTD) .......................................................................................................... 45 

6.8 Dose-Limiting Toxicities (DLT) .............................................................................................................. 45 

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 5 of 106 

6.9 Patient Compliance..................................................................................................................................... 46 

6.10 Overdose......................................................................................................................................................... 46 

6.11 Other Medications ....................................................................................................................................... 47 

6.12 Rescue Medications & Supportive Care for VLA-009B .................................................................. 49 

6.13 Diet/Pregnancy/Contraception/Other Considerations ............................................................... 52 

6.14 Discontinuation of Study Therapy after Complete Response for VLA-009B ......................... 54 

7. Study Assessments .................................................................................................................. 55 

7.1  Safety Assessments ..................................................................................................................................... 55 

7.1.1 Physical Examination ............................................................................................................................................... 55 

7.1.2 Vital Signs and Body Weight ................................................................................................................................. 55 

7.1.3 Electrocardiogram .................................................................................................................................................... 55 

7.1.4 Laboratory Parameters ........................................................................................................................................... 55 

7.1.5 CVA21 Excretion Testing ....................................................................................................................................... 56 

7.1.6 CVA21 Transmission to Healthcare Providers and Close Contacts..................................................... 56 

7.2 Study Assessments ...................................................................................................................................... 58 

8. Data Collection ........................................................................................................................ 67 

9. Statistics and Data Analysis ................................................................................................. 67 

9.1 Sample Size Calculation ............................................................................................................................ 67 

9.2 Proposed Analyses ...................................................................................................................................... 68 

9.2.1 Overall Response Rate ............................................................................................................................................. 69 

9.2.2 Progression Free Survival (PFS) ......................................................................................................................... 69 

9.2.3 Disease Control Rate ................................................................................................................................................ 69 

9.2.4 Duration of Response .............................................................................................................................................. 70 

9.2.5 Overall Survival .......................................................................................................................................................... 70 

10. Adverse Events .................................................................................................................... 71 

10.1 Definitions ..................................................................................................................................................... 71 

10.2 Reporting of overdoses to the sponsor for VLA-009B ................................................................... 72 

10.3 Reporting of Pregnancy and Lactation to the Sponsor .................................................................. 72 

10.4 Assessing of Adverse Events and Events of Clinical Interest ...................................................... 73 

10.5 Recording AEs and SAEs ........................................................................................................................... 75 

10.6 Evaluation of AEs and SAEs ...................................................................................................................... 75 

10.6.1 Assessment of Seriousness .............................................................................................................................. 75 

10.6.2 Assessment of Causality .................................................................................................................................... 75 

10.6.3 Assessment of Severity ...................................................................................................................................... 76 

10.6.4 Assessment of Expectedness .......................................................................................................................... 76 

10.7 Reporting of SAE/SARs and SUSARS ..................................................................................................... 77 

10.8 Regulatory Reporting Requirements ................................................................................................... 77 

10.9 Follow-up Procedures ............................................................................................................................... 77 

12. Trial Management and Oversight................................................................................... 77 

12.1 Data Monitoring Committee .................................................................................................................... 77 

12.2 Inspection of Records ................................................................................................................................ 77 

12.3 Study Monitoring ......................................................................................................................................... 78 

12.4 Risk Assessment .......................................................................................................................................... 78 

12.4.1 Potential Risks ....................................................................................................................................................... 78 

12.4.2 Minimising Risks .................................................................................................................................................. 78 

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 6 of 106 

13. Good Clinical Practices ..................................................................................................... 79 

13.1 Ethical Conduct of the Study.................................................................................................................... 79 

13.2 Regulatory Compliance of the Study .................................................................................................... 79 

13.3 Investigator Responsibilities .................................................................................................................. 79 

13.3.1 Informed Consent ................................................................................................................................................ 79 

13.3.2 Study Site Staff ....................................................................................................................................................... 80 

13.3.3 Data Recording ...................................................................................................................................................... 80 

13.3.4 Investigator Documentation ........................................................................................................................... 80 

13.3.5 GCP Training .......................................................................................................................................................... 80 

13.3.6 Confidentiality ....................................................................................................................................................... 80 

13.3.7 Data Protection ..................................................................................................................................................... 81 

14. Study Conduct Responsibilities ....................................................................................... 81 

14.1 Protocol Amendments ............................................................................................................................... 81 

14.2 Protocol Violations and Deviations ...................................................................................................... 81 

14.3 Study Record Retention ............................................................................................................................ 81 

14.4 End of Study ................................................................................................................................................... 81 

14.5 Continuation of Drug Following the End of Study ........................................................................... 82 

15. Reporting, Publications and Notification of Results .................................................. 82 

15.1 Authorship Policy ........................................................................................................................................ 82 

15.2 Publication ..................................................................................................................................................... 82 

16. References ............................................................................................................................. 83 

17. Appendices ........................................................................................................................... 85 

17.1 Schedule of Procedures for VLA-009A ................................................................................................ 86 

17.2 Schedule of Procedures for VLA-009B ................................................................................................ 88 

17.3 ECOG Performance Status Classification ............................................................................................ 90 

17.4 Evaluation of Immune-Related Response Criteria for VLA-009A ............................................. 91 

17.5 Evaluation of Immune-Related Response Criteria for VLA-009B ............................................. 93 

17.6 Monitoring Plan, Quality Control and Quality Assurance ............................................................ 97 

17.7 Health care worker instructions in case of suspected CVA21 transmission ......................... 98 

17.8 Instructions for close contacts for CVA transmission ................................................................. 101 

17.9 Pain Numeric Rating Scale for VLA-009A ........................................................................................ 103 

17.10 Dose Confirmation/Expansion Rules ........................................................................................... 104 

17.11 Dose Modification Guidelines for Drug-Related Adverse Events for VLA-009B .......... 106 

 
 

  

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 7 of 106 

LIST OF TABLES 
Table 1: Primary and Secondary Objectives for Both Parts of the Study ............................................................. 30 

Table 2: Cohort Enrolment ................................................................................................................................... 33 

Table 3: Key Criteria Study Population................................................................................................................ 34 

Table 4: Inclusion Criteria .................................................................................................................................... 35 

Table 5: Exclusion Criteria ................................................................................................................................... 37 

Table 6: Tumour Type Criteria for Identifying Participants ................................................................................. 39 

Table 7: IMP Details for CVA21 and Pembrolizumab ......................................................................................... 41 

Table 8: Cohort Enrolment for Each Part of the Study ......................................................................................... 42 

Table 9: Dose-Limiting Toxicities ....................................................................................................................... 45 

Table 10: Medications and Concomitant Medications/Vaccinations Allowed & Prohibited ............................... 47 

Table 11: Supportive Care Guidelines For Pembrolizumab for VLA-009B ........................................................ 49 

Table 12: Diet/Pregnancy/Contraception/Other Considerations........................................................................... 52 

Table 13: Patient Procedures or Assessments During Study Visits ...................................................................... 58 

Table 14: Proposed Analyses ............................................................................................................................... 68 

Table 15: Patient Procedures Reporting Pregnancy and Lactation ....................................................................... 72 

Table 16: Schedule of Procedures for VLA-009A ............................................................................................... 86 

Table 17: Schedule of Procedures for VLA-009B ................................................................................................ 88 

Table 18: Comparison Between RECIST 1.1 Criteria and the irRC* for VLA-009A .......................................... 91 

Table 19: Derivation of irRC Overall Responses* for VLA-009A ...................................................................... 92 

Table 20: Imaging and Treatment after First Radiologic Evidence of PD for VLA-009B ................................... 96 

Table 21: Dose Confirmation Rules ................................................................................................................... 104 

Table 22: Dose Modification Guidelines for Drug-Related Adverse Events for VLA-009B ............................. 106 

 

 

LIST OF FIGURES 
Figure 1: Immune competent mouse model of melanoma of int raveno us  CVA21 in combination with 

anti-PD-1 or anti-CTLA-4, spider plot of individual tumour growth .................................................................. 29 

Figure 2: Progression of Progressive and Stable Disease for Patients with CRPC Based on Bone Scan ............. 32 

 
  

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 8 of 106 

 

LIST OF ABBREVIATIONS 

ADL Activities of daily living 

AE Adverse Event 
ALC Absolute Lymphocyte Count 

ALT (SGPT) Alanine aminotransferase (serum glutamic pyruvic transaminase) 

ANC Absolute neutrophil count 
ANOVA Analysis of variance 

APC Antigen presenting cell 
AR Adverse Reaction 

AST (SGOT) Aspartate aminotransferase (serum glutamic oxaloacetic transaminase) 
BOR Best overall response 

BP Blood pressure 

CBC Complete blood count 
CI Chief Investigator 

CR Complete Response 
eCRF Electronic Case Reporting Form 

CRO Contract Research Organization 

CRPC Castrate-Resistant Prostate Cancer 
CT Computed tomography 

CTA Clinical Trial Authorisation 
CTCAE Common Terminology Criteria for Adverse Events 

CTL Cytotoxic T-lymphocyte 
CVA21 Coxsackievirus A21 (also known as “CAVATAK”) 

DAF Decay-accelerating factor 

DCR Disease control rate 
DL Dose level 

DLT Dose Limiting Toxicity 
DSUR Development Safety Update Report 

ECG Electrocardiogram 

ECOG Eastern  Cooperative Oncology Group 
eudraCT European Union Drug Regulating Authorities Clinical Trials 

FNA Fine needle aspirate 
GCP Good Clinical Practice 

GM-CSF Granulocyte-macrophage colony-stimulating factor 
HIV Human immunodeficiency virus 

HR Heart rate 

IB Investigator brochure 
ICAM-1 Intercellular adhesion molecule-1 

ICF Informed Consent Form 
ICH International Conference on Harmonization 

IHC Immunohistochemical 

IL-2 Interleukin-2 
IMP Investigational Medicinal Product 

irCR Immune-related complete response 
irDCR Immune-related disease control rate 

irPD Immune-related progressive disease 
irPR Immune-related partial response 

irRC Immune-related response criteria 

irSD Immune-related stable disease 
ISF Investigator Site File 

ISRCTN International Standard Randomised Controlled Trial Number 
IT Intratumoural 

LD Longest diameter 

LDH Lactate dehydrogenase 
LHRH Luteinizing hormone release hormone 

MDSC Myeloid-derived suppressor cell 

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 9 of 106 

MeDRA Medical Dictionary for Regulatory Activities 

MHRA Medicines and Healthcare products Regulatory Agency 
MRI Magnetic resonance imaging 

MTD Maximum tolerated dose 

nAb Neutralising antibody 
NHS National Health Service 

NSCLC Non-Small Cell Lung Cancer 
OS Overall survival 

P2D Phase 2 dose 
PBS Phosphate buffered saline 

PCWG-2 Prostate Cancer Clinical Trials Working Group-2 

PD Progressive disease 
PFS Progression free  survival 

PIS Patient Information Sheet 
PK/PD Pharmacokinetics/Pharmacodynamics 

PR Partial response 

PSA Prostate-Specific Antigen 
qPCR Quantitative polymerase chain reaction 

R&D Research and Development 
REC Research Ethics Committee 

RECIST Response Evaluation Criteria In Solid Tumours 
RNA Ribonucleic acid 

SAD Short axis diameter 

SAE Serious Adverse Event 
SAR Serious Adverse Reaction 

SD Stable disease 
sICAM-1 Soluble ICAM-1 

SmPC Summary of Product Characteristics 

SPD Sum of product of perpendicular diameters 
SUSAR Suspected Unexpected Serious Adverse Reaction 

TAM Tumour-associated macrophage 
TCID50 50% tissue culture infectious dose 

TMF Trial Master File 
Treg Regulatory T-cell 

UAR Unexpected Adverse Reaction 

ULN Upper limit of normal 
WHO World Health Organization 

 

  

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 10 of 106 

SYNOPSIS 
Title of Study A Phase 1 , Dose-Finding and Signal-Seeking Study of the Safety and Efficacy of Intravenous 

CAVATAKTM (coxsackievirus A21, CVA21) Alone and in Combination with Pembrolizumab in 

Patients with Late Stage Solid Tumours (NSCLC, Castrate-Resistant Prostate Cancer, Melanoma and 

Bladder Cancer)  

Protocol 

Number 

VLA-009 

Note, this study has 2 distinct parts or stages as follows: 

• VLA-009A (first part) employs CVA21 as a monotherapy in NSCLC, Castrate-Resistant 

Prostate Cancer, Melanoma and Bladder Cancer. 

• VLA-009B (second part) employs CVA21 with pembrolizumab in NSCLC and Bladder 

Cancer. 

Study Sites ≥ 3 sites in the United Kingdom and/or USA 

Study Phase VLA-009A: Phase 1a; VLA-009B: Phase 1b 

Objectives VLA-009A (first part) VLA-009B (second part) 

PRIMARY OBJECTIVES 

1. To determine if CVA21 given 

intravenously is capable of tracking to 

malignant tumours. 

2. To determine if CVA21 is capable of 

replicating in the tracked tumour sites 

and leads to tumour cell lysis while 

sparing the surrounding normal cells. 

3. To establish a safe dose schedule of 

CVA21 to take into subsequent Phase 

2 clinical trials. 

4. To describe the safety profile for 

intravenously-administered CVA21. 

5. To observe and assess any adverse 

events thought to be related to 

CVA21. 

1. To assess the safety and efficacy of intravenous 

CVA21 and intravenous pembrolizumab in 

solid tumours of metastatic bladder cancer and 

non-small cell lung cancer. 

2. To identify a safe and potentially effective 

Phase 2 dose for CVA21 in combination with 

intravenous pembrolizumab. 

3. To investigate if intravenous CVA21 when 

given in combination with intravenous 

pembrolizumab is capable of tracking to remote 

tumour sites by exhibiting CVA21 RNA in 

metastatic lesions at biopsy. 

4. To determine if CVA21 in combination with 

intravenous pembrolizumab is capable of 

replicating in the tracked tumour sites leading to 

tumour cell lysis while sparing the surrounding 

normal cells. 

5. To describe the safety profile for intravenously-

administered CVA21 and pembrolizumab 

therapy. 

6. To observe and assess any adverse events 

related to CVA21 and/or pembrolizumab 

therapy. 

SECONDARY OBJECTIVES 

1. To assess evidence that CVA21 is 

reaching target tumour tissue by 

assessing efficacy via RECIST 1.1 and 

immune-related RECIST 1.1 criteria. 

2. To correlate ICAM-1 expressivity and 

DAF expressivity with the ability of 

CVA21 to reach its target and replicate 

within tumour cells. 

3. To assess immune response during the 

first course of CVA21 via biopsy of an 

accessible tumour lesion. 

4. To assess tolerance to intravenous 

CVA21 for up to 8 courses (21 day 

cycle). 

5. To assess the PK/PD of CVA21 as 

measured by CVA21 RNA in serum 

over time. 

6. CVA21 excretion and shedding 

studies to assess environmental safety. 

7. Other studies in the post-treatment 

biopsy specimen and blood samples, 

including studies for TH1 cytokine 

inflammatory response, cellular 

1. To assess efficacy via RECIST 1.1 and immune-

related RECIST 1.1 criteria. 

2. To correlate ICAM-1 expressivity and DAF 

expressivity with the ability of CVA21 to reach 

its target and replicate within tumour cells. 

3. To assess immune response (e.g. immune cell 

infiltrates) after the first course of CVA21 via 

biopsy of an accessible tumour lesion. 

4. To assess tolerance to intravenous CVA21 for up 

to 8 courses (21 day cycle) in combination with 

pembrolizumab. 

5. To assess the PK/PD of CVA21 as measured by 

CVA21 RNA in serum over time. 

6. Other studies in the post-treatment biopsy 

specimen and blood samples, including studies 

for TH1 cytokine inflammatory response, 

cellular inflammatory response, evidence for 

viral infection and replication for target tumour 

and no replication in normal tissue, and 

exploratory biomarkers of immune response 

including, but not limited to, PD-L1 expression. 

7. Effect of pembrolizumab on the expected 

humoral response to CVA21. 
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inflammatory response, evidence for 

viral infection and replication for 

target tumour and no replication in 

normal tissue. 

8. CVA21 excretion and shedding studies to assess 

environmental safety. 

 

Study Design This trial will consist of 2 sequential parts: 

• VLA-009A (first part) employs CVA21 as a monotherapy in NSCLC, Castrate-Resistant 

Prostate Cancer, Melanoma and Bladder Cancer. 

• VLA-009B (second part) employs CVA21 with pembrolizumab in NSCLC and Bladder 

Cancer. 

 

Both VLA-009A and VLA-009B will be open-label, multi-centre, ascending dose escalation (3+3 

design) dose-finding and signal-seeking studies.   

 

In the final cohort for: 

• VLA-009A, there must be a minimum of three patients in each of the four solid tumours 

(NSCLC, prostate, bladder and melanoma) who have biopsy of an accessible lesion and 

complete one cycle of treatment before enrolment is completed.  

• VLA-009B there must be a minimum of 43 patients with NSCLC and 35 patients with 

metastatic bladder cancer who have had a biopsy of an accessible lesion (prior to and at 

study Day 15) and complete one cycle of treatment before enrolment is completed. 

 

Note: enrolment in VLA-009B will commence upon approval of the Protocol and Informed Consent 

form by local ethics committees/RECs but VLA-009A will remain open to enrolment until completed. 

Inclusion 

Criteria 
Inclusion Criteria 

VLA-009A (first part) VLA-009B (second part) 

1. Histologically-confirmed (1) NSCLC, (2) 

bladder cancer, (3) castrate-resistant 

prostate cancer (CRPC) which are 

metastatic, or (4) Stage IIIC or Stage IV 

melanoma. 

1. Histologically-confirmed (1) NSCLC, (2) 

bladder cancer.  Bladder cancer is further 

defined as transitional cell cancer of the 

urothelium that is recurrent, metastatic, or 

persistent. 

2. Patients with advanced disease who are 

not considered candidates for established 

standards of care. 

2. Patients with advanced disease who are 

considered candidates for protocol specified 

pembrolizumab to be used in combination 

with CVA21. 

3. Patients with metastatic CRPC must have 

progressive disease despite surgical 

castration or ongoing use of 

gonadotropin-releasing hormone agonists 

with confirmed castrate levels of 

testosterone.  Criteria of progression for 

trial eligibility are defined from the 

Prostate Cancer Clinical Trials Working 

Group-2 (Sher et al., 2008).  Clinically 

progressive prostate cancer must be 

evidenced and documented by any of the 

following parameters: 

• Two consecutively rising PSA values 

at a minimum of 1-week intervals 

(2.0 ng/mL is the minimum starting 

value for PSA); 

• Appearance of two or more new 

lesions on bone scans; 

• Progressive, target or non-target 

nodal or visceral disease according 

to RECIST 1.1. 

Not applicable. 

4. All patients in Cohort 3 or P2D cohort 

must have a lesion accessible for FNA or 

core biopsy or open biopsy on Day 8 of 

the first treatment cycle. 

3. All patients in Cohort 3 or P2D cohort must 

have a lesion accessible for core biopsy or 

open biopsy prior to treatment and on Day 

15 of the first treatment cycle. 
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5. No significant CVA21 neutralising 

antibody titre (less than or equal to 1:16 

titre). 

4. No significant CVA21 neutralising 

antibody titre (less than or equal to 1:16 

titre); 

6. ECOG Performance Scale 0-2. 5. ECOG Performance Scale 0-1. 

7. Life expectancy >3 months. 6. Life expectancy >3 months. 

8. Acceptable hematologic, renal and 

hepatic function, defined as: 

• ANC > 1.5 x 109, platelets > 100 x 

109/L; 

• Bilirubin < 1.5 x ULN (for paclitaxel 

<1.25 X ULN); AST < 2.5 x ULN; 

• Serum creatinine < 1.5 x ULN; if ≥ 
1.5 x ULN, it must be confirmed that 

creatinine clearance > 30 mL/minute. 

7. Demonstrate adequate organ function as 

defined in the table below.  All screening 

labs should be performed within 10 days 

prior to treatment initiation. 

Adequate Organ Function Laboratory Values 

System Laboratory Value 

Hematological 

Absolute 

neutrophil count 
(ANC) 

≥ 1,500 /mcL 

Platelets ≥ 100,000 / mcL 

Hemoglobin ≥ 9 g/dL or ≥ 5.6 mmol/L  
Renal 

Creatinine OR 

Measured or 
calculateda 

creatinine 

clearance 
(GFR can also 

be used in place 
of creatinine or 

CrCl) 

≤ 1.5xULN OR 

≥ 60 mL/min for subject with  
creatinine levels >1.5x 

institutional ULN 

Hepatic 

Total bilirubin 

≤ 1.5xULN OR 

Direct bilirubin ≤ULN for 
subjects with total bilirubin 

levels >1.5xULN 

AST (SGOT) and 

ALT (SGPT) 

≤ 2.5xULN  OR 

≤ 5xULN for subjects with 
liver metastases 

Coagulation 

International 

Normalized 
Ratio (INR) or 

Prothrombin 

Time (PT) 
 

Activated 

Partial 
Thromboplastin 

Time (aPTT) 

≤ 1.5xULN unless subject is 
receiving anticoagulant 
therapy as long as PT or PTT 

is within therapeutic range of 

intended use of anticoagulants 
≤ 1.5xULN unless subject is 
receiving anticoagulant 

therapy as long as PT or PTT 
is within therapeutic range of 

intended use of anticoagulants 
aCreatinine clearance should be calculated per 

institutional standard. 
bIf TSH is not within normal limits at baseline, the 

subject may still be eligible if total T3 or free T3 
and free T4 are within the normal limits. 

 

9. No chemotherapy, radiation therapy, 

hormonal treatment or immunotherapy 

within 28 days of dosing (except, in the 

case of VLA-009A where prostate cancer 

patients are recruited, active ongoing 

hormonal therapy for prostate cancer 

which will continue into trial at a stable 

dose e.g. LHRH agonists). 

8. No chemotherapy, radiation therapy, 

hormonal treatment or immunotherapy 

within 28 days of dosing.  Subjects must 

have resolution of toxic effect(s) of the 

most recent prior chemotherapy to Grade 1 

or less (except alopecia).  If subject 

received major surgery or radiation therapy 

of > 30 Gy, they must have recovered from 

the toxicity and/or complications from the 

intervention. 

10. Patients must be able to understand the 

nature of this study and give written 

informed consent. 

9. Same as VLA-009A. 
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11. Women of childbearing potential must 

have negative pregnancy test. 

10. Female subjects of child-bearing potential 

must have a negative urine or serum 

pregnancy test within 72 hours prior to 

receiving the first dose of study medication.  

If a urine test is positive or cannot be 

confirmed as negative, a serum pregnancy 

test will be required. 

Not applicable 

11. Female subjects of child-bearing potential 

(Section 6.12) must be willing to use an 

adequate method of contraception as 

outlined in Section 6.12 – Contraception, 

starting with the first dose of study drug 

therapy through 120 days after the last dose 

of study therapy. 
Note: Abstinence is acceptable if this is the usual 

lifestyle and preferred contraception for the 
subject. 

Not applicable 

12. Male subjects of child-bearing potential 

(Section 6.12) must agree to use an 

adequate method of contraception outlined 

in Section 6.12 – Contraception, starting 

with the first dose of study therapy through 

120 days after the last dose of study 

therapy. 
Note: Abstinence is acceptable if this is the usual 
lifestyle and preferred contraception for the 

subject. 

12. Evaluable disease (according to RECIST 

1.1).  

13. Measureable disease based on RECIST 1.1 

as determined by the site study team.  

Tumour lesions situated in a previously 

irradiated area are considered measurable if 

progression has been demonstrated in such 

lesions. 

Not applicable 
14. Be ≥ 18 years of age on day of signing 

informed consent. 
 

Exclusion 

criteria 
Exclusion Criteria 

VLA-009A (first part) VLA-009B (second part) 

1. Active cardiac disease: unstable angina or 

onset of angina within last 3 months, 

myocardial infarction within 6 months, 

congestive heart failure > class II, cardiac 

ventricular arrhythmias requiring anti-

arrhythmic therapy. 

1. Same as VLA-009A. 

2. Women who are pregnant or 

breastfeeding.  

2. Is pregnant or breastfeeding, or expecting to 

conceive or father children within the 

projected duration of the trial, starting with 

the screening visit through 120 days after 

the last dose of trial treatment. 

3. HIV, chronic hepatitis B or chronic 

hepatitis C infections.  

3. Known history of Human 

Immunodeficiency Virus (HIV) (HIV 1/2 

antibodies), known active Hepatitis B (e.g. 

HBsAg reactive) or Hepatitis C (e.g. HCV 

RNA [qualitative] is detected). 

4. Serious neurologic or psychiatric disease. 4. Known psychiatric or substance abuse 

disorders that would interfere with 

cooperation with the requirements of the 

trial. 
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5. Active malignancy, other than that under 

study. 

5. Known additional malignancy that is 

progressing or requires active treatment.  

Exceptions include basal cell carcinoma of 

the skin, squamous cell carcinoma of the 

skin that has undergone potentially curative 

therapy or in situ cervical cancer. 

6. Active uncontrolled infection.   6. Active infection requiring systemic therapy. 

7. Concurrent immunosuppressive therapy 

(for corticosteroid therapy this is 

considered to be dose exceeding the 

equivalent of prednisone 7.5 mg daily).   

7. Has a diagnosis of immunodeficiency or is 

receiving systemic steroid therapy or any 

other form of immunosuppressive therapy 

within 7 days prior to the first dose of trial 

treatment.  The use of physiologic doses of 

corticosteroids may be approved after 

consultation with the Sponsor. 

8. No known immunosuppressive diseases.   8. Active autoimmune disease that has 

required systemic treatment in past 2 years 

(i.e. with use of disease modifying agents, 

corticosteroids or immunosuppressive 

drugs). Replacement therapy (e.g. 

thyroxine, insulin, or physiologic 

corticosteroid replacement therapy for 

adrenal or pituitary insufficiency, etc.) is 

not considered a form of systemic 

treatment. 

9. Residual side effects from previous 

therapy which have not resolved to Grade 

1 or less.  

9. Has had prior chemotherapy, targeted small 

molecule therapy, or radiation therapy 

within 4 weeks prior to study Day 1 or who 

has not recovered (i.e. ≤ Grade 1 or at 
baseline) from adverse events due to a 

previously administered agent. 
Note:  Subjects with ≤ Grade 2 neuropathy or ≤ 
Grade 2 alopecia are an exception to this 
criterion and may qualify for the study. 

Note:  If subject received major surgery, they 

must have recovered adequately from the toxicity 
and/or complications from the intervention prior 

to starting therapy. 

Not applicable 

10. Has had a prior anti-cancer monoclonal 

antibody (mAb) within 4 weeks prior to 

study Day 1 or who has not recovered (i.e. ≤ 
Grade 1 or at baseline) from adverse events 

due to agents administered more than 4 

weeks earlier. 

Not applicable 
11. Has disease that is suitable for local therapy 

administered with curative intent. 

Not applicable 

12. Is currently participating and receiving 

study therapy or has participated in a study 

of an investigational agent and received 

study therapy or used an investigational 

device within 4 weeks of the first dose of 

treatment. 

Not applicable 

13. Has received transfusion of blood products 

(including platelets or red blood cells) or 

administration of colony stimulating factors 

(including G-CSF, GM-CSF or recombinant 

erythropoetin) within 4 weeks prior to study 

Day 1. 
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Not applicable 

14. Has known active central nervous system 

(CNS) metastases and/or carcinomatous 

meningitis.  
Note: Subjects with previously treated brain 

metastases may participate provided they are 
stable (without evidence of progression by 

imaging (using the identical imaging modality for 

each assessment, either MRI or CT scan) for at 
least four weeks prior to the first dose of trial 

treatment and any neurologic symptoms have 

returned to baseline), have no evidence of new or 
enlarging brain metastases, and are not using 

steroids for at least 7 days prior to trial 

treatment.  This exception does not include 
carcinomatous meningitis which is excluded 

regardless of clinical stability. 

Not applicable 
15. Has evidence of active, non-infectious 

pneumonitis. 

Not applicable 16. Has a history of interstitial lung disease. 

Not applicable 

17. Has a history or current evidence of any 

condition, therapy, or laboratory 

abnormality that might confound the results 

of the trial, interfere with the subject’s 

participation for the full duration of the 

trial, or is not in the best interest of the 

subject to participate, in the opinion of the 

treating investigator. 

Not applicable 
18. Has a known history of active TB (Bacillus 

Tuberculosis); 

Not applicable 
19. Has received a live vaccine within 30 days 

of planned start of study therapy. 
 

Planned 

Sample Size 

VLA-009A (first part): expected to enrol from 18 to 27 patients. 

VLA-009B (second part): expected to enrol up to 90 patients.  

Investigational 

Therapy 
Cohort Enrolment for Each Part of the Study 

Therapy VLA-009A (first part) VLA-009B (second part) 

CVA21 

Intravenous 

infusion* 

Three (3) ascending cohorts:  
• Cohort 1: 1 x 108 TCID50 per infusion 

• Cohort 2: 3 x 108 TCID50 per infusion 

• Cohort 3: 1 x 109 TCID50 per infusion 

Same as for VLA-009A 

For each cohort  First 21-day cycle will consist of an 

intravenous infusion over 30 minutes 

on Days 1, 3 and 5, and in subsequent 

cycles the infusion will only be on 

Day 1. 

First 21-day cycle will consist of an 

intravenous infusion over 30 minutes 

on Days 1, 3, 5 and 8, and in 

subsequent cycles the infusion will 

only be on Day 1. 

Pembrolizumab 

Intravenous 

infusion Not applicable. 

Pembrolizumab therapy will consist 

of 200 mg of pembrolizumab 

administered every 3-weeks up to 2 

years starting on Day 8 prior to 

CVA21 administration. 

Cohort 

expansion in 

the event of a 

DLT 

If a cohort does not encounter any 

DLTs, it can be escalated to the next 

higher dose.   

 

If one DLT is encountered in any 

cohort, the cohort may be expanded to 

a total of six.  As long as an expanded 

cohort does not encounter any 

additional DLTs, it can be escalated to 

the next higher dose. 

 

If 2 patients in any cohort have DLTs, 

the Phase 2 dose (P2D) will be 

declared to be the dose administered 

Same as for VLA-009A except that 

enrolment is in bladder cancer and 

NSCLC patients only. 

  

If no DLTs are observed in Cohort 3, 

enrolment in each tumour type will 

continue until 43 patients with 

NSCLC and 35 patients with 

metastatic bladder cancer are 

enrolled.   

 

Ongoing incidence of DLTs will be 

monitored using Dose Confirmation 

Rules (Appendix 17.10). 
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to the previous cohort, which will be 

considered the maximum tolerated 

dose (MTD).  Enrolment will continue 

in the P2D dose until a minimum of 3 

patients in each of the 4 solid tumours 

(NSCLC, prostate, bladder and 

melanoma). 

Cohort interim 

wait period 

The second patient in Cohort 1 will 

not initiate therapy until the previous 

patient has been observed for 21 days.   

 

The third patient may be enrolled any 

time after the second patient has been 

enrolled.   

 

After the last patient has been 

observed for 21 days, the Cohort 

Committee will meet by telephone to 

assess for any dose-limiting toxicity 

(DLT).   

 

If no DLT has been identified, the 

Cohort Committee may recommend 

starting Cohort 2 with the 3 x 108 

TCID50 CVA21 dose.  Again, the 

second patient will not initiate 

treatment until the previous patient has 

been observed for 21 days.   

 

After the last patient has been 

observed for 21 days, the Cohort 

Committee will meet by telephone to 

confirm that no DLT has been 

observed, and enrolment may be 

initiated in Cohort 3 with the 1 x 109 

TCID50 CVA21 dose.  No further 

doses will be explored. 

Enrolment into the cohorts is the same 

as for VLA-009A except that, for the 

third and final cohort, the wait period 

is 14 days not 21. 

Fine needle 

aspiration 

On Day 8 (± 2 days) of the first cycle, 

a fine needle aspiration (FNA) or 

biopsy will be optional, which may 

utilize image-guidance, and specimens 

prepared as per detailed instructions in 

the laboratory manual. 

Before the first dose and at Day 15 (± 

2 days) of the first cycle, a biopsy 

will be taken (mandatory). 

Cohort 

Committee 

After the last patient has been 

observed for 21 days for each cohort, 

the Cohort Committee will meet by 

telephone to confirm that no DLT has 

been observed, and enrolment may be 

initiated in the next cohort. 

Same as for VLA-009A. 

Replacement 

patients 

Patients in cohort 3 may be replaced if 

they fail to complete biopsy or FNA to 

assess ICAM-1 and/or qPCR for 

CVA21.  

 

Patients in Cohort 3 who fail to 

complete biopsy will be allowed to 

continue treatment per the study 

protocol. 

Same as for VLA-009A. 

*Each infusion will be prepared by adding the required volume of CVA21 to a 100 mL bag of normal saline.  

Note: It is possible that the MTD will not be identified for this trial, in which case, only the recommended Phase 
2 dose (P2D) will be identified. 
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Reference 

Therapy 

For VLA-009A - historical controls;  

For VLA-009B - historical pembrolizumab alone data. 

Treatment 

Duration 

Patients will receive: 

• For VLA-009A up to eight (8) 21-day courses of CVA21. 

• For VLA-009B up to eight (8) 21-day courses of CVA21 with pembrolizumab 3-weekly up 

to 2 years.  

Criteria for 

Evaluation 

Primary Endpoints: 

• Establish that CVA21 can reach a target tumour via the intravenous route and, if sufficient 

tissue available, can spare normal surrounding cells from significant toxicity via biopsy 

during the first course of treatment. 

• Establish a safe dose of CVA21 for Phase 2 clinical trials with 3 cohorts using the 3+3 

design for dose escalation. 

• Observe adverse events both qualitatively and quantitatively. 

 

Secondary Endpoints: 

• Serum sample testing for CVA21 Pharmacokinetic/ Pharmacodynamic assessment. 

• Assess immune response to CVA21; and pembrolizumab for VLA-009B. 

• Overall Response Rate (irRECIST1.1).  

• Progression-Free Survival.  

• Disease Control Rate (at 3 months for VLA-009A and 6 months for VLA-009B). 

• Duration of Response. 

• Overall Survival. 

Safety Assessments: 

• Physical examination, vital signs, ECG. 

• Laboratory parameters (haematology, biochemistry, urinalysis). 

• Serum antibody to CVA21. 

• CVA21 excretion testing. 

• Incidence and severity of adverse events and serious adverse events. 

Statistical 

Methods and 

Planned 

Analyses 

VLA-009A (first part): Summary statistics will be prepared. 

 

VLA-009B (second part): Calculations for each indication are shown below. 

• NSCLC  

It is estimated (based on Keynote-001 data) that in a heavily pre-treated NSCLC cohort, the 

overall response rate (ORR) to pembrolizumab alone will be ~20%.  A sample size of 43 

patients will provide approximately 80% power for the null hypothesis that the ORR is 20% 

versus the alternative ORR of 30% using a two-sided one-sample binomial test at a 

significance level of 0.05.   

 

• Bladder Cancer  

It is estimated (based on Keynote-012 data) that in a heavily pre-treated Bladder cancer 

cohort, the ORR to pembrolizumab alone will be ~24%.  A sample size of 35 patients will 

provide >80% power for the null hypothesis that the ORR is 24% versus the alternative 

ORR of 37% using a two-sided one-sample binomial test at a significance level of 0.05.  

 

Change in immune cell infiltrate and/or volume will be quantitated and analysed by cohort.  

Progression-free survival and overall survival will be summarized using the Kaplan-Meier method. 
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SUMMARY 

Coxsackievirus A21 (CVA21, CAVATAKTM) is a wild-type, non-genetically modified virus which is 

among the most frequent viruses that cause the "common cold". 

CVA21 is capable of infecting tumour cells leading to cell lysis and death.  CVA21 targeted infection 

of tumour cells involves utilizing cellular receptors on the target cell membrane.  These cellular 

receptors are ICAM-1 (intercellular adhesion molecule-1) and DAF (decay accelerating factor).  Cells 

must express surface ICAM-1 and/or DAF to allow CVA21 binding and membrane entrance to 

facilitate viral replication within a cell.  Many tumours express high levels of ICAM-1 and/or DAF.  

Most normal human cells either do not express or only sparsely express ICAM-1 with the notable 

exception of cells of the upper respiratory tract and lymphoid tissue.  As such, CVA21 has a natural 

tropism for the tissues involved in the common cold and many malignant tumours.  ICAM-1 

overexpressing tumours include melanoma, renal cell carcinoma, transitional cell carcinoma of the 

bladder, non-small cell lung cancer and head and neck cancer. 

When CVA21 infects a tumour cell, it initiates cell injury or lysis which may in turn stimulate an 

adaptive humoral and cell-mediated anti-tumour response.  During the CVA21 infection process, a 

specific cytokine response may be elicited which could facilitate further innate and adaptive immune 

responses, not only in response to the virus, but in the case of tumour cells, to "tumour-specific 

antigens" released when a tumour cell is injured or undergoes cytolysis.  Therefore, infection of a 

tumour cell may not only kill tumour cells by direct lysis, but also indirectly, by enhancing the innate 

and adaptive immune response to tumour-specific antigens.  Furthermore, when a tumour cell lyses, it 

releases additional virions, which are capable of infecting nearby tumour cells and gaining access to 

the circulation to infect distant tumour cells. 

CVA21 may be considered a "targeted agent" which selectively kills tumour cells expressing ICAM-1 

and/or DAF and spares normal cells because of its specific tropism.  Additionally, it may elicit the 

symptoms of the common cold or “flu-like syndrome” because of its tropism for the tissues of the upper 

respiratory tract. 

Tumour-associated antigens (TAAs) released by the lysed tumour cells are capable of activating APCs 

(antigen presenting cells) in the “virus stimulated microenvironment” (Th1 environment) by presenting 

the epitope of the tumour-specific antigen to cytotoxic T-lymphocytes (CTLs).  Activated CTLs are 

then capable of seeking and destroying tumour cells bearing the TAA both locally and distally.  A 

durable cell-mediated immune response may develop as a result of this interaction. 

In a current Phase 2 intratumoural injection trial with CVA21 (VLA-007), dramatic responses have 

been observed in tumours which have been directly injected with CVA21, and there have also been 

instances of “off-target” tumours responding.  It is believed that off-target responses may be partially 

the result of a delayed cell-mediated response to tumour-specific antigens released during CVA21-

mediated cell lysis. 

Intravenous administration of CVA21 may be a better route to reach inaccessible tumour sites compared 

to intratumoural (IT) injection.  As such, this trial will explore the ability of CVA21 to target both 

superficial and distant tumour sites via the intravenous route of administration.  Based on previous 

Phase 1 clinical experience, higher levels of CVA21 in the circulation can be achieved with the 

intravenous delivery as compared to the IT route. 
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The trial will also measure the development of neutralising antibodies to CVA21 which may impair the 

virus from reaching its target as well as reducing virus levels in the blood as measured by serial 

sampling.  The natural occurrence of neutralising antibodies and their possible capacity to block 

CVA21 from infecting cells is the reason for exclusion of patients who have significant titres of 

neutralising antibodies from entering the trial. However, the general population has a relatively low 

incidence of naturally occurring neutralising antibodies to coxsackievirus A21, and most humans do 

not express significant antibody titres. 

For the first part of the study, VLA-009A, on the 8th day after the initial intravenous dose of virus is 

administered in the P2D cohorts, a tumour lesion(s) will be biopsied (or fine needle aspirate) to confirm 

that the virus is capable of targeting and infecting the tumour (qPCR); for the second part of the study, 

VLA-009B, biopsies will be taken prior to treatment and at Day 15.  The tumour sample will also be 

analysed by IHC staining to confirm viral infection of ICAM-1 and/or DAF expressing tumours relative 

to the normal surrounding tissues.  Viral culture of the biopsied tissue will also be undertaken. 

Traditional response criteria (RECIST 1.1) and immune-related response criteria (irRC) will be utilized 

to measure response to therapy and to detect preliminary signals of efficacy (Appendix 17.4 and 17.5). 

Eligible patients in this trial would include those patients with advanced and/or metastatic tumours that 

are not curable with surgery and/or radiation therapy and who are not suitable for current standard of 

care treatment (VLA-009A) or advanced and/or metastatic NSCLC or bladder cancer that are not 

curable with surgery and/or radiation therapy and who are judged to be a candidate for the chosen 

CVA21-pembrolizumab combination (VLA-009B).  The primary objective of this study is to confirm 

that CVA21 tracks to the tumour and to determine a suitable dose for single agent therapy given by 

multi-dose administration (VLA-009A) and to determine a suitable dose for combination CVA21 and 

pembrolizumab immune-checkpoint blockade therapy (VLA-009B).  Secondary objectives will assess 

evidence that CVA21 is reaching its target and assess efficacy via RECIST 1.1 and immune-related 

RECIST 1.1 criteria.  ICAM-1 and DAF expression will be assessed for correlation with the ability of 

CVA21 to reach its target.  Assessment with serial blood draws following the intravenous 

administration of CVA21 alone and in combination during the first cycle will allow determination of 

the pharmacokinetics and pharmacodynamics of the virus. 

“Targeted therapy” of cancer using oncolytic viruses has generated much interest over the past few 

years in light of the limited efficacy and significant side effects of standard cancer therapeutics for 

advanced disease.  In 2006, the world witnessed the first government-approved oncolytic virus for the 

treatment of head and neck cancers (Han et al., 2010).  It has been known for many years that viruses 

have the ability to replicate in and to cause lysis of cancer cells.  Although encouraging results have 

been demonstrated in vitro and in animal models, most oncolytic viruses have failed to impress in the 

clinical setting.  The explanation is multi-factorial, and determined by the complex interactions between 

the tumour and its microenvironment, the virus, and the host immune response. 

Oncolytic viruses can achieve efficacy against cancer by a number of different mechanisms, including 

direct lysis, apoptosis, expression of toxic proteins, autophagy and shut-down of protein synthesis, as 

well as the induction of anti-tumoural immunity.  The potential of oncolytic viruses to break 

immunological tumour tolerance, generating antitumour immunity, represents a novel avenue of 

immunotherapy (Han et al., 2010). 
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The recent publication by Senzer et al. (2009) of a successful Phase 2 clinical trial of the GM-CSF-

encoding, second generation oncolytic herpes virus in patients with unresectable metastatic melanoma 

has created excitement.  The number of durable responses was impressive by historical standards and 

the other efficacy measurements such as OS, PFS and response rates were notable.  A Phase 2 pivotal 

trial has completed enrolment and the data is maturing for completion (Senzer et al., 2009). Preliminary 

results have shown a durable response rate of 16% for the oncolytic virus arm versus 2% for placebo, 

with interim overall survival figures of 23.3 versus 19 months respectively. 

In the majority of clinical trials performed so far, oncolytic viruses have been administered via 

intratumoural injection.  A smaller number of studies have examined regional or intravenous delivery. 

Clinical experience has demonstrated a favourable toxicity and safety profile with a number of tumour 

responses, although overall anti-tumour efficacy has been limited. 

At the University of Leeds, researchers used reovirus to demonstrate that even though all of their treated 

metastatic colorectal cancer patients had pre-existing immunity to the virus, intravenously administered 

reovirus could still specifically target and infect metastatic liver tumours in 90% of the patients.  The 

researchers were able to determine that reovirus was able to evade the neutralising effects of the 

immune system by binding to specific blood cells that would in turn deliver the virus to the tumour.  

Analysis of surgical specimens demonstrated greater, preferential expression of reovirus protein in 

malignant cells as compared to either tumour stroma or surrounding normal liver tissue.  There was 

evidence of viral factories within tumours and recovery of replicating virus from tumours (but not 

normal liver) in all four patients from whom fresh tissue was available.  

This is the first time that researchers have been able to demonstrate in patients treated with 

intravenously delivered oncolytic virus, that a virus could cloak itself from neutralising antibodies after 

systemic administration through blood cell carriage and could specifically target tumour tissue (Adair 

et al., 2012). 

Similarly, it is suspected that intravenously administered CVA21 can target tumour tissue such as lung 

cancer cells since the virus was found in sputum and throat swabs in a Phase 1 intravenous delivery 

trial (PSX-X04).  Furthermore, in the Phase 1 intravenous CVA21 study (PSX-X04), 10 patients were 

treated with intravenous CVA21 in a dose escalation trial.  A fine needle aspirate (FNA) tumour biopsy 

was performed on one patient who received an intravenous dose of 7.9 x 107 TCID50.  On Day 8, CVA21 

RNA at a level of 4.8 x 102 copies/μg total RNA in the specimen was detected (see CAVATAK 

Investigator’s Brochure). 

These clinical results are consistent with the pre-clinical finding of recovery of significant levels of 

CVA21 in lung tissues, liver and spleen after intravenous injection in ICAM-1 transgenic mice. 

This new dose finding and signal-seeking study will further assess the safety and efficacy of multidose 

intravenous CVA21 in patients with late-stage solid tumours (NSCLC, CRPC, melanoma and bladder 

cancer) alone (VLA-009A, first part) and in combination with pembrolizumab for bladder cancer and 

NSCLC (VLA-009B, second part).  
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1. INTRODUCTION 

1.1 Background 

This trial intends to explore coxsackievirus A21 (CVA21, CAVATAKTM), a wild-type, non-genetically 

altered virus as a therapeutic agent for 4 different solid tumours which are known to express high levels 

of ICAM-1:  NSCLC, prostate cancer, bladder cancer and melanoma (Berry et al., 2008; Grothey et al., 

1998; Shi et al., 1998; Johnson et al., 1999).  The major focuses of this particular study will be on 

“signal-seeking” and “dose-finding”. 

The use of oncolytic viruses, like CVA21, for the treatment of cancer has recently gained significant 

momentum, with several oncolytic viruses currently in Phase 2 and Phase 3 clinical evaluations.  Early 

reports indicate the potential of this novel method for the treatment of malignancy.  The potential of 

new oncolytic viruses is being investigated in multiple laboratories, with many different types of 

viruses, and sometimes with genetically altered forms of these viruses.  Many Phase 1-3 trials with 

various oncolytic viruses are already underway or have been completed (Han et al., 2010). 

The rationale for the use of viruses to treat human malignancy has several facets.  Virus tropism means 

that a virus can infect certain cells while not infecting others.  If the “tropism” of a virus is aimed at 

cancerous cells, there is the potential to infect and destroy cancer cells and spare normal cells.  Cancer 

cells have recently been discovered to display enhanced levels of certain viral receptors and also possess 

significantly reduced “innate” immune response governed by interferon response pathways.  The innate 

immune system is active while fighting a viral infection.  Therefore, under these conditions, cancer 

cells may be “more” susceptible to viral infection than normal cells. Furthermore, when cancer cells are 

injured or lysed by a virus, they release autologous tumour-specific antigens which may subsequently 

be capable of initiating a personalized immunologic reaction against the cancer cells which may result 

in the development of an ongoing immune response.  In summary, oncolytic viruses are potentially 

capable of activating the host innate immune system which in turn releases cytokines and, via 

lysis/injury of tumour cells, releases tumour-specific antigens which may in turn lead to a delayed and 

prolonged adaptive immune response mediated through antigen presenting cells (APCs). 

The purpose of Viralytics’ CAVATAK program is to assess the efficacy and safety of the virus in the 

treatment of advanced solid tumours where enhanced intercellular adhesion molecule (ICAM-1) / decay 

accelerating factor (DAF) receptor expression occurs.  These receptors are critical in the ability of 

CVA21 to enter and infect a cell.  An elevated level of expression of these receptors in tumour cells as 

compared to normal cells is responsible for the tropism observed in tumour cells.  Infection and viral 

replication subsequently lead to tumour cell lysis and death.  

The current Phase 2 (CALM study) trial of intratumoural injection of CVA21 predictively has been 

well-tolerated so far (Andtbacka et al., 2015).  Upper respiratory tract symptoms, symptoms from 

transient viraemia and injection site reactions have all been anticipated.  Sore throat, fever, chills, 

malaise and pain at the injection site represent the predictable adverse events which have so far been 

quite well tolerated and self-limiting.  

Intravenous administration is predicted to be associated with little or no injection site reaction, but 

perhaps greater systemic effects.  The 10 patients in the PSX-X04 study experienced “at least possible” 

treatment-related events that included cold-like symptoms, nausea, muscle soreness, loose bowel 
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movements, fatigue, aching bones, sinus bradycardia, haematuria, dry cough and lethargy.  There were 

no serious adverse events (SAEs) related to the virus. No DLT could be determined as there were no 

AEs that reached dose-limiting toxicity. 

Neutralising antibodies potentially can intercept the CVA21 virus before it infects human cells, both 

benign and malignant. For this reason, the studies treating human tumours have excluded patients with 

significant titres of naturally occurring CVA21 neutralising antibodies.  The frequency of these 

naturally occurring antibodies is about 15-20% and presumably they are from previous exposure to this 

virus occurring in nature.  However, until we have reason to believe they will not interfere with the 

CVA21 virus hitting its target, we will continue to exclude this population. 

Extensive viral shedding studies have been performed in the Sponsor’s previous Phase 1 and 2 trials.  

In the current US based Phase 2 intratumoural trial for Stage IIIc and IV melanoma patients being 

conducted under an IND, the collection of specimens to assess for excretions in the urine, stool, throat 

swabs and sputum have been discontinued due to repeatedly negative findings.  However, viral 

genomes were sought in the 10 patients treated in the intravenous CVA21 trial (PSX-X04); 4 had 

positive excretion samples for CVA21 RNA.  Indeed, data from this study indicated possible delivery 

of the virus to the lung as evidenced by self-limited excretion of the virus in sputum and throat swabs. 

“Viral shedding” is a term used to refer to shedding from a single cell, shedding from one part of the 

body into another part of the body, and shedding from bodies into the environment where the viruses 

may infect other bodies.  The first two types of shedding are desirable and expected.  The third type, 

where the environment and other human contacts are concerned, is undesirable.  We intend to take 

precautions to protect the environment and potential human contacts by studying the excretion pattern 

and protecting potential contacts and the environment by using the shedding precautions prescribed in 

the protocol.  These techniques include cleansing the treatment administration area and the use of 

general hygiene measures.  

There have been no documented cases of person to person spread documented in CVA21 clinical trials 

to date.  Attempts to seek confirmation of person to person contact will be made if any suspected cases 

arise during the study (see Section 7.1.6). 

1.2 Rationale for Study 

This study deals with advanced and metastatic NSCLC, prostate, bladder and melanoma patients. 

Unfortunately, these patients are not considered curable with any currently approved treatment regimen.  

The goal for these patients is improved overall survival (OS) and prolongation of progression-free 

survival (PFS).  So far, therapeutic interventions have only improved survival measured in just a few 

additional months or less and often at the cost of significant morbidity.  There is certainly room for 

improvement in the management of these patients and significant numbers of “durable responses” for 

this indication is an unmet need.  Cure and/or significant survival prolongation may possibly have been 

achieved in rare patients who received immunotherapy with ipilimumab or IL-2 in the case of 

melanoma, but for advanced NSCLC or metastatic bladder or prostate cancer, this has not yet been 

achieved.  
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Research questions and observations that will be addressed in this trial include, but are not limited to: 

 

1. Is intravenously administered CVA21, alone (VLA-009A) or in combination with 

pembrolizumab (VLA-009B), capable of tracking to malignant tumours? 

2. If CVA21 reaches tumours, will it be capable of entering tumour cells and replicating within 

those cells? 

3. Is CVA21 capable of establishing viral factories in tumours which lead to a significant 

reduction in tumour mass? 

4. Will intravenous CVA21 be capable of sparing normal cells and lead to an acceptable safety 

profile? 

5. Is there evidence for a dose-response relationship between the doses used? 

6. What are the PK/PD relationships as measured by serum levels of CVA21 RNA over time? 

7. Is intravenous CVA21 capable of inducing an immune response to the tumours treated in this 

study? 

8. What dose and schedule for CVA21 alone (VLA-009A) or in combination with pembrolizumab 

(VLA-009B) can be carried over to further clinical trials? 

9. Describe the safety profile for intravenously-administered CVA21 and pembrolizumab 

therapy. 

10. Observe and assess any adverse events related to CVA21 and/or pembrolizumab therapy. 

The rationale for the starting CVA21 (1 x 108 TCID50) and final  CVA21 doses (1 x 109 TCID50)  per 

infusion in this study is based on the favourable safety profile observed in clinical study (PSX-X04) 

where CVA21 was given as one or two intravenous doses.  The highest CVA21 dose given in this study 

(3.3 x 109 TCID50) was greater than the combined three dose cycle proposed in the VLA009 study.  In 

this dose escalation Phase 1 study (PSX-X04), 10 patients with late stage melanoma, colorectal, breast 

or prostate cancer received a single intravenous CVA21 infusion of 1.8 x106 TCID50, 7.9 x 107 TCID50, 

1 x 109 TCID50, or 3.3 x 109 TCID50.  One of these patients received 2 infusions of CVA21 at a dose of 

1.8 x106 TCID50, 7 days apart.  Neutralising antibodies to CVA21 were not detected in patients who 

received the lowest single dose (1.8 x106 TCID50), but were detected in the single patient who received 

2 infusions.  Significant levels of neutralising antibodies to CVA21 were detected in the serum of all 

remaining patients that stayed on study for longer than 8 days.  Overall, single-dose intravenous 

treatment with CVA21 was well tolerated by the patients, thereby justifying a further study to assess 

multiple intravenous dosing (Please refer to the CAVATAK Investigator Brochure for details). 

Of particular interest in study PSX-X04 was the detection of CVA21 RNA at a level of 4.8 x 102 

copies/μg total RNA in a fine needle aspirate (FNA) tumour sample from one patient on Day 8.  For 

this reason, a FNA or biopsy has been included in protocol VLA-009A to confirm that intravenously-

administered CVA21 localizes in malignant tumours; for VLA-009B the biopsy sample (FNA is not 

acceptable for this study part) is taken prior to treatment and at Day 15. 
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1.3 CVA21 with pembrolizumab for VLA-009B 

1.3.1 Pembrolizumab 

Pembrolizumab [KEYTRUDA® (US)], a humanized monoclonal antibody against the programmed 

death receptor-1 (PD-1) protein, has been developed by Merck & Co for the treatment of cancer.  

Pembrolizumab is approved for treatment of melanoma in several countries; in the US it is indicated 

for the treatment of advanced, unresectable or metastatic malignant melanoma in patients with disease 

progression after prior treatment with ipilimumab and, for BRAF V600 mutation-positive patients, a 

BRAF inhibitor, while in the EU it is approved for the treatment of advanced (unresectable or 

metastatic) melanoma in adults.  Pembrolizumab has also been granted approval in the US for the 

treatment of patients with metastatic NSCLC whose tumours express PD-L1 as determined by an FDA-

approved test and who have disease progression on or after platinum-containing chemotherapy. 

Pembrolizumab has demonstrated initial clinical efficacy in single arm monotherapy trials in subjects 

with non-small cell lung cancer, head and neck squamous cell carcinoma, urothelial cancer, gastric 

cancer, triple negative breast cancer and Hodgkin’s Lymphoma as determined by response rate.  

Ongoing clinical trials are being conducted in these tumour types as well as a number of other advanced 

solid tumour indications and hematologic malignancies.  For study details please refer to the 

Pembrolizumab Investigator’s Brochure.  

The approval of pembrolizumab was based on data from three clinical studies conducted in more than 

1,500 first-line and previously-treated patients with advanced melanoma.  Pembrolizumab received EU 

regulatory approval based on Phase 3 data which showed it is the first and only anti-PD-1 therapy to 

provide a statistically superior survival benefit as a monotherapy compared to ipilimumab, the current 

standard of care for advanced melanoma.  The approval allows marketing of pembrolizumab in all 28 

EU member states at the approved dose of 2 mg/kg every three weeks.  Pembrolizumab binds to the 

PD-1 receptor and blocks its interaction with PD-L1 and PD-L2 ligands which are upregulated in some 

tumours.  Such signalling can contribute to the inhibition of active T-cell immune surveillance of 

tumours and pembrolizumab blocks this PD-1 activity resulting in less immune inhibition of cytotoxic 

T lymphocytes and, consequently, decreased tumour growth.  The PD-1 receptor-ligand interaction is 

a major pathway hijacked by tumours to suppress immune control (Pedoeem et al., 2014).  The normal 

function of PD-1, expressed on the cell surface of activated T cells under healthy conditions, is to down-

modulate unwanted or excessive immune responses, including autoimmune reactions.  PD-1 (encoded 

by the gene Pdcd1) is an Ig superfamily member related to CD28 and CTLA-4, which has been shown 

to negatively regulate antigen receptor signaling upon engagement of its ligands (PD-L1 and/or PD-

L2). 

The efficacy of pembrolizumab was evaluated in a multicentre, open-label, randomized, dose 

comparative, activity estimating cohort in one study (Robert, et al., 2014).  Key eligibility criteria were 

unresectable or metastatic melanoma, with progression of disease, refractory to two or more doses of 

ipilimumab, and if BRAF V600 mutation–positive, a BRAF or MEK inhibitor and disease progression 

within 24 weeks following the last dose of ipilimumab.  Patients were randomized to receive the receive 

2 mg/kg (n = 89) or 10 mg/kg (84) of pembrolizumab every 3 weeks until unacceptable toxicity or 

disease progression that was symptomatic, was rapidly progressive, required urgent intervention, 

occurred with a decline in performance status or was confirmed at 4 to 6 weeks with repeat imaging. 

Assessment of tumour status was performed every 12 weeks.  The major efficacy outcome measures 
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were confirmed overall response rate (ORR) according to RECIST 1.1 as assessed by blinded 

independent central review and the duration of response.  

Among the 173 patients enrolled, the ORR was 24% (95% CI: 15, 34) in the 2 mg/kg arm, consisting 

of 1 complete response and 20 partial responses.  Among the 21 patients with an objective response, 3 

(14%) had progression of disease 2.8, 2.9 and 8.2 months after initial response.  The remaining 18 

patients (86%) had ongoing responses with durations ranging from 1.4+ to 8.5+ months, which included 

8 patients with ongoing responses of 6 months or longer.  One additional patient developed two new 

asymptomatic lesions at the first tumour assessment concurrent with a 75% decrease in overall tumour 

burden.  In this patient, study drug was continued and this reduction in tumour burden was durable for 

5+ months. 

There were objective responses in patients with and without BRAF V600 mutation-positive melanoma.  

Similar ORR results were observed in the 10 mg/kg arm. 

In an analysis of safety in the cohort of 89 patients treated with pembrolizumab at a dose of 2 mg/kg 

every 3 weeks in the open-label, phase 2 study described above, 6% of patients discontinued study drug 

because of an adverse reaction.  The most common adverse events were fatigue (47%), cough (30%), 

nausea (30%), pruritus (30%), rash (29%), decreased appetite (26%), constipation (21%), arthralgia 

(20%) and diarrhea (20%).  Most of these adverse events were grades 1 or 2.  The only adverse events 

with more than 1 or 2% incidence of grade 3 severity were fatigue (7%) and anemia (5%).  There were 

no grade 4 or 5 adverse events in this group.  The most frequently reported clinical laboratory 

abnormalities were anemia (55%), hyperglycemia (40%), hyponatremia (35%), hypoalbuminemia 

(34%), hypertriglyceridemia (25%) and increased aspartate aminotransferase (24%).  

The use of pembrolizumab was also associated with low incidences of end-organ related, 

immunologically based inflammation including pneumonitis (2.9%), colitis (1%), hepatitis (0.5%), 

hypophysitis (0.5%), hypothyroidism (8.3%), hyperthyroidism (1.2%) and nephritis (0.5%).  These 

adverse reactions were responsive to treatment with tapering courses of systemic corticosteroids and in 

most cases did not require permanent discontinuation of pembrolizumab.  

Infusion-related reactions, including severe and life-threatening reactions with chills, rigors, wheezing, 

pruritus, flushing, rash, hypotension, hypoxemia and fever were occasionally observed.  For grade 3 

and 4 infusion-related reactions, pembrolizumab was permanently discontinued.  

Pembrolizumab has also been studied in patients with advanced non-small cell lung cancer (Garon et 

al., 2015).  A total of 495 patients were enrolled in a phase 1 study and received at least one dose of 

pembrolizumab.  Patients were assigned to receive a dose of 2 mg/kg or 10 mg/kg every 3 weeks or a 

dose of 10 mg/kg every 2 weeks.  Of the total, 182 were assigned to the training group cohort in which 

171 patients had previous treatment.  In the validation group cohort, 313 patients were enrolled of which 

223 had previous treatment.  Patients were also evaluated for PD-L1 expression and positivity was 

defined as membranous staining of at least 1% of neoplastic and intercalated mononuclear 

inflammatory cells in the biopsy specimen.  

The overall response rate (ORR) was 19.4% (95% CI, 16.0 to 23.2), which included a response rate of 

18.0% (95% CI, 14.4 to 22.2) in the 394 previously treated patients and 24.8% (95% CI, 16.7 to 34.3) 

in the 101 previously untreated patients.  The best overall response was stable disease in 21.8% of 
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patients.  The response rate was similar regardless of dose, schedule and histologic analysis.  The 

median duration of response was 12.5 months (range 1.0 to 23.3) in all patients, 10.4 months (range 1.0 

to 10.4) in previously treated patients and 23.3 months (range 1.0 to 23.3) in previously untreated 

patients.  Median PFS was 3.7 months (95% CI, 2.9 to 4.1) for all patients, 3.0 months (95% CI, 2.2 to 

4.0) for previously treated patients and 6.0 months (95% CI, 4.1 to 8.6) for previously untreated 

patients.  Median overall survival was 12.0 months (95% CI, 9.3 to 14.7) for all patients, 9.3 months 

(95% CI, 8.4 to 12.4) for previously treated patients and 16.2 months (95% CI, 16.2 to not reached) for 

previously untreated patients.  

Treatment related adverse events occurred in 351 patients (70.9%) with no clear difference based on 

dose or schedule.  The most common TEAEs were fatigue (19.4%), pruritus (10.7%), decreased 

appetite (10.5%), rash (9.7%), arthralgia (9.1%), diarrhea (8.1%), nausea (7.5%) and hypothyroidism 

(6.9%).  Elevated AST and infusion-related reactions each occurred in 3% of patients.  Pneumonitis 

occurred in 3.6% and grade 3 or greater pneumonitis in 1.8% of patients.  Only one infusion-related 

reaction led to discontinuation of study drug.  

Analysis of PD-L1 expression permitted the identification of patients with an enhanced likelihood of a 

response to pembrolizumab.  A proportion score of at least 50% (23.2% of all patients) was associated 

with a higher response rate and longer PFS and overall survival than was a proportion score of less than 

50% in both previously untreated and previously treated patients.  The magnitude of benefit that was 

observed in this Merck KEYNOTE-001 study in previously treated patients exceeded that anticipated 

in the original Part B STORM study with standard cytotoxic therapy.  

Pembrolizumab was evaluated in a non-randomized, Phase 1b study in patients with advanced bladder 

cancer who had tumours positive for PD-L1 expression.  The dose of pembrolizumab was 10 mg/kg 

every 2 weeks.  Among 29 such patients for whom results were available the overall response rate was 

24.1% with 7 objective tumour responses, 3 complete responses, 4 partial responses and 4 patients with 

stable disease. Progressive disease occurred in 14 patients (48.3%).  At 6 months, 58% of patients were 

alive and the median overall survival was 9.3 months (95% CI, 3.6 to NR).  Additionally, tumour 

shrinkage was achieved in 64% of evaluable patients with one post-baseline scan.  

Adverse events were consistent with previously reported safety data for pembrolizumab.  The most 

common TEAEs were fatigue (18%), peripheral edema (12%) and nausea (9%).  Grade 3 to 5 TEAEs 

occurred in a total of 4 patients (13.8%) and one infusion-related reaction was observed.  One patient 

discontinued treatment with the study drug because of an adverse reaction.  There were no treatment 

related deaths.  

A Phase 3, randomized trial of pembrolizumab versus paclitaxel, docetaxel or vinflunine in patients 

with recurrent (after treatment with a platinum containing therapy) or progressive advanced or 

metastatic bladder cancer is in progress.  Pembrolizumab administration results in an up-regulation of 

the immune system and enhanced T cell cytotoxicity.  In principle, this immunopharmacology 

complements the activity of CVA21 which kills cancer cells directly by lytic infection but also 

indirectly by producing a secondary immune and inflammatory response.  The up-regulation of the 

immune system produced by pembrolizumab may also decrease the risk of CVA21 to cause viremia 

and myositis or other adverse reactions observed in pre-clinical experiments with immunocompromised 

animals.  Although pembrolizumab does not yet have market authorization for cancers other than 

advanced or metastatic melanoma including NSCLC and bladder cancer, it has already been clinically 
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evaluated in those tumour types and has shown both preliminary efficacy and an acceptable safety 

profile.  Therefore, it is not only reasonable but desirable to evaluate combination therapy with CVA21 

and pembrolizumab in patients with advanced or metastatic NSCLC and bladder cancer who have failed 

or recurred after standard first line chemotherapy.  

1.3.2 Rationale for Pembrolizumab Dose Selection 

The dose of pembrolizumab planned to be studied in this trial is 200 mg Q3W.  The dose recently 

approved in the United States and several other countries for treatment of melanoma subjects is 2 mg/kg 

Q3W.  Information on the rationale for selecting 200 mg Q3W is summarized below. 

In KEYNOTE-001, an open-label Phase I study conducted to evaluate the safety, tolerability, 

pharmacokinetics (PK) and pharmacodynamics (PD), and anti-tumour activity of pembrolizumab when 

administered as monotherapy.  The dose escalation portion of this trial evaluated three dose levels, 1 

mg/kg, 3 mg/kg and 10 mg/kg, administered every 2 weeks (Q2W) and dose expansion cohorts 

evaluated 2 mg/kg Q3W and 10 mg/kg Q3W in subjects with advanced solid tumours.  All dose levels 

were well tolerated and no dose-limiting toxicities were observed.  This first-in-human study of 

pembrolizumab showed evidence of target engagement and objective evidence of tumour size reduction 

at all dose levels.  No maximum tolerated dose (MTD) has been identified.  In addition, two randomized 

cohort evaluations of melanoma subjects receiving pembrolizumab at a dose of 2 mg/kg versus 10 

mg/kg Q3W have been completed, and one randomized cohort evaluating 10 mg/kg Q3W versus 10 

mg/kg Q2W has also been completed.  The clinical efficacy and safety data demonstrate a lack of 

important differences in efficacy or safety profile across doses.  

An integrated body of evidence suggests that 200 mg every 3 weeks (Q3W) is expected to provide 

similar response to 2 mg/kg Q3W, 10 mg/kg Q3W and 10 mg/kg Q2W.  Previously, a flat 

pembrolizumab exposure-response relationship for efficacy and safety has been found in subjects with 

melanoma in the range of doses between 2 mg/kg and 10 mg/kg.  Exposures for 200 mg Q3W are 

expected to lie within this range and will be close to those obtained with 2 mg/kg Q3W dose. 

A population pharmacokinetic (PK) model, which characterized the influence of body weight and other 

patient covariates on exposure, has been developed.  The PK profile of pembrolizumab is consistent 

with that of other humanized monoclonal antibodies, which typically have a low clearance and a limited 

volume of distribution.  The distribution of exposures from the 200 mg fixed dose are predicted to 

considerably overlap those obtained with the 2 mg/kg dose and importantly will maintain individual 

patient exposures within the exposure range established in melanoma as associated with maximal 

clinical response.  Pharmacokinetic properties of pembrolizumab, and specifically the weight-

dependency in clearance and volume of distribution are consistent with no meaningful advantage to 

weight-based dosing relative to fixed dosing.  

In translating to other tumour indications, similarly flat exposure-response relationships for efficacy 

and safety as observed in subjects with melanoma can be expected, as the anti-tumour effect of 

pembrolizumab is driven through immune system activation rather than through a direct interaction 

with tumour cells, rendering it independent of the specific tumour type.  In addition, available PK 

results in subjects with melanoma, NSCLC, and other tumour types support a lack of meaningful 

difference in pharmacokinetic exposures obtained at tested doses among tumour types.  Thus the 200 
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mg Q3W fixed-dose regimen is considered an appropriate fixed dose for other tumour indications as 

well.   

A fixed dose regimen will simplify the dosing regimen to be more convenient for physicians and to 

reduce potential for dosing errors.  A fixed dosing scheme will also reduce complexity in the logistical 

chain at treatment facilities and reduce wastage.  The existing data suggest 200 mg Q3W as the 

appropriate dose for pembrolizumab. 

1.3.3 Oncolytic Virus-Based Vaccines and checkpoint blockade in advanced cancer 

The rationale for combining an oncolytic vaccine with a T-cell checkpoint inhibitor is the 

hypothesis that existing and viral-induced T cell anti-tumour responses are expanded by immune 

checkpoint inhibition (Puzanov et al., 2014).  The evidence for the hypothesis is supplied from recent 

data from a current Phase IB study in which the combination of intratumoural T-VEC (a replicating 

oncolytic Herpes Virus) with anti-CTLA-4 ipilimumab was assessed in patients with advanced 

melanoma (Kaufman et al., 2014).  The underlying hypothesis in this study was that T-VEC given 

before ipilimumab would expand the T-cell repertoire for melanoma antigens and subsequent 

ipilimumab could increase the lifespan and activity of these melanoma-specific T cells.  T-VEC was 

given on weeks 1 and 4, then every 2 weeks thereafter.  Ipilimumab (3 mg/kg IV) started at week 

6 (after 3 T-VEC doses) and continued every 3 weeks for a total of 4 doses, which is the standard 

dose and schedule for this agent.  Nineteen subjects were enrolled and 10 had stage IV (M1b/c 

disease).  All subjects had at least one tumour deposit amenable to IT injection.  Toxicities were as 

anticipated with 32% of subjects experiencing grade 3 or 4 toxicities attributable to ipilimumab.  

The objective response was 57% with 6 subjects achieving complete response, 5 with partial response, 

and 6 with disease stability.  The median time to response was 2.9 months, which is shorter than 

anticipated with ipilimumab or T-VEC alone.  There was significant expansion in the peripheral blood 

of CD8+ T cells of 1.8-fold after T-VEC and 2.9-fold after ipilimumab was completed.  A larger 

randomized trial is currently in progress to confirm these preliminary findings. 

Although the combination study was small, these results help to establish the proof of concept that 

oncolytic viruses injected into subcutaneous melanoma deposits can initiate a cellular immune 

response that can be amplified by immune checkpoint inhibition, resulting in clinically meaningful 

responses and a much higher objective response than anticipated with either agent used as 

monotherapy.  In addition to ipilimumab, a Phase I/II study combining intralesional T-VEC and 

intravenous pembrolizumab in advanced melanoma subjects (n=110) has commenced patient treatment 

(ClinicalTrials.gov: NCT02263508). 

In addition to the above study, Viralytics has initiated a Phase 1b trial studying the combination of 

intratumoural CVA21 with intravenous anti-CTLA-4 ipilimumab in advanced melanoma at 3 sites in 

the US (ClinicalTrials.gov: NCT02307149). 

1.3.4 Rationale for Combining CVA21 and Pembrolizumab in cancer patients 

ICAM-1 over-expressing tumours include melanoma, renal cell carcinoma, transitional cell carcinoma 

of the bladder and non-small cell lung cancer.  As such these cancers are potential targets for the ICAM-

1 binding oncolytic virus CVA21.  As summarized above, there is a strong rationale for combining 

oncolytic virus vaccination with immune checkpoint inhibition and initial clinical experience with this 
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pembrolizumab would be considered an appropriate treatment.  Our hypothesis is that oncolysis of 

NSCLC and bladder cancer cells by CVA21 will be important in amplifying the T-cell potentiating 

effects of pembrolizumab.  Subject treatment will consist of intravenous CVA21 administrations on 

trial Days 1, 3, 5, 8 and then at 3-weekly intervals (up to a maximum of 8 cycles total infusions) with 

intravenous pembrolizumab (200mg solution) starting on Day 8 and continuing every 3 weeks, for up 

to 2 years until either complete response, confirmed disease progression per irRECIST criteria 

(Appendix 17.4 and 17.5), or intolerance of study treatment, whichever occurs first.  

 

2. STUDY OBJECTIVES 

The purpose of this Viralytics’ CVA21 clinical trial is to assess the ability of CVA21, either alone or 

in combination with pembrolizumab, to reach and to replicate in existing tumours (while sparing normal 

cells) and to establish a safe multi-dose schedule of the virus for the treatment of solid tumours where 

enhanced expression of intercellular adhesion molecule-1 (ICAM-1) and /or decay accelerating factor 

(DAF) receptor occurs. 

2.1 Objectives 

Table 1 below provides a list of the primary and secondary objectives for both parts of the study. 

Table 1: Primary and Secondary Objectives for Both Parts of the Study 

VLA-009A (first part) VLA-009B (second part) 
PRIMARY OBJECTIVES 

1. To determine if CVA21 given intravenously is 

capable of tracking to malignant tumours. 

2. To determine if CVA21 is capable of replicating 

in the tracked tumour sites and leads to tumour 

cell lysis while sparing the surrounding normal 

cells. 

3. To establish a safe dose schedule of CVA21 to 

take into subsequent Phase 2 clinical trials. 

4. To describe the safety profile for intravenously-

administered CVA21. 

5. To observe and assess any adverse events 

thought to be related to CVA21. 

1. To assess the safety and efficacy of intravenous 

CVA21 and intravenous pembrolizumab in solid 

tumours of metastatic bladder cancer and non-

small cell lung cancer. 

2. To identify a safe and potentially effective Phase 

2 dose for CVA21 in combination with 

intravenous pembrolizumab. 

3. To investigate if intravenous CVA21 when 

given in combination with intravenous 

pembrolizumab is capable of tracking to remote 

tumour sites by exhibiting CVA21 RNA in 

metastatic lesions at biopsy. 

4. To determine if CVA21 in combination with 

intravenous pembrolizumab is capable of 

replicating in the tracked tumour sites leading to 

tumour cell lysis while sparing the surrounding 

normal cells. 

5. To describe the safety profile for intravenously-

administered CVA21 and pembrolizumab 

therapy. 

6. To observe and assess any adverse events 

related to CVA21 and/or pembrolizumab 

therapy. 
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Table 1: Primary and Secondary Objectives for Both Parts of the Study 

VLA-009A (first part) VLA-009B (second part) 
SECONDARY OBJECTIVES 

1. To assess evidence that CVA21 is reaching target 

tumour tissue by assessing efficacy via RECIST 

1.1 and immune-related RECIST 1.1 criteria. 

2. To correlate ICAM-1 expressivity and DAF 

expressivity with the ability of CVA21 to reach 

its target and replicate within tumour cells. 

3. To assess immune response during the first 

course of CVA21 via biopsy of an accessible 

tumour lesion. 

4. To assess tolerance to intravenous CVA21 for up 

to 8 courses (21 day cycle). 

5. To assess the PK/PD of CVA21 as measured by 

CVA21 RNA in serum over time. 

6. CVA21 excretion and shedding studies to assess 

environmental safety. 

7. Other studies in the post-treatment biopsy 

specimen and blood samples, including studies 

for TH1 cytokine inflammatory response, cellular 

inflammatory response, evidence for viral 

infection and replication for target tumour and no 

replication in normal tissue. 

1. To assess efficacy via RECIST 1.1 and immune-

related RECIST 1.1 criteria. 

2. To correlate ICAM-1 expressivity and DAF 

expressivity with the ability of CVA21 to reach 

its target and replicate within tumour cells. 

3. To assess immune response (e.g. immune cell 

infiltrates) after the first course of CVA21 via 

biopsy of an accessible tumour lesion. 

4. To assess tolerance to intravenous CVA21 for up 

to 8 courses (21 day cycle) in combination with 

pembrolizumab. 

5. To assess the PK/PD of CVA21 as measured by 

CVA21 RNA in serum over time. 

6. Other studies in the post-treatment biopsy 

specimen and blood samples, including studies 

for TH1 cytokine inflammatory response, 

cellular inflammatory response, evidence for 

viral infection and replication for target tumour 

and no replication in normal tissue, and 

exploratory biomarkers of immune response 

including, but not limited to, PD-L1 expression. 

7. Effect of pembrolizumab on the expected 

humoral response to CVA21. 

8. CVA21 excretion and shedding studies to assess 

environmental safety. 

 

2.2 Criteria for Evaluation  

2.2.1 Primary Endpoint  

The following primary endpoints will be assessed in this study: 

• Establish that CVA21 can reach a target tumour via the intravenous route and, if sufficient 

tissue available, can spare normal surrounding cells from significant toxicity via biopsy during 

the first course of treatment. 

• Establish a safe dose of CVA21 for Phase 2 clinical trials with 3 cohorts using the 3+3 design 

for dose escalation. 

• Observe adverse events both qualitatively and quantitatively. 
 

2.2.2 Secondary Endpoints 

The following secondary endpoints will be assessed in this study: 

• Serum sample testing for CVA21 Pharmacokinetic/ Pharmacodynamic assessment. 

• Assess immune response to CVA21 and pembrolizumab for VLA-009B. 

• Overall Response Rate (irRECIST1.1).  

• Progression-Free Survival (progressive disease defined by both immune-related response 

criteria and RECIST 1.1 criteria),  

• Disease control rate (DCR) at 3 months for VLA-009A and 6 months for VLA-009B.  

• Duration of Response. 

• Overall Survival. 
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2.2.3 Disease Progression of Target and Non-Target Lesions 

2.2.3.1 Target Lesions 

Target lesions will be assessed by CT or MRI imaging or by direct measurement by callipers when 

judged to be superior to imaging, as indicated in the Schedule of Procedures (Appendix 17.1 and 17.2).  

Progression will be assessed by RECIST 1.1 and irRECIST 1.1 (Appendix 17.4 and 17.5). 

2.2.3.2 Non-Target lesions 

Non-target lesions will be assessed according to RECIST 1.1 and irRECIST 1.1 criteria (Appendix 

17.4 and 17.5). 

Bone Lesions for VLA-009A only: 

For patients with CRPC, bone lesions will be analysed by bone scan as outlined in the Schedule of 

Procedures (Appendix 17.1) and evaluated according to the Prostate Cancer Working Group (PCWG2; 

Scher et al., 2008) recommendations.  

Progression will be documented by: 

• a scan at Visit 8 (Day 85) showing at least two new lesions compared to baseline, AND  

• a confirmatory scan at Visit 12 (Day 168) showing at least one new lesion compared to the 

Visit 8 scan, see Figure 2 below.  

New Bone Lesion Count (relative to baseline) 

Baseline 
→ 

Visit 8 (Day 85) 

2 

Visit 12 (Day 168) 

3 

Response 
PD at Visit 8 

Figure 2: Progression of Progressive and Stable Disease for Patients with CRPC Based on Bone Scan 

 

Where appropriate, progression will be assessed by bone scan in order to determine clinical 

management and potential study withdrawal of patients with CRPC. However, progression determined 

by bone scan alone (in the absence of confirmation by CT or MRI) will not be used to determine 

progression for the purposes of study response evaluations. 

3. STUDY DESIGN 

This trial will consist of 2 sequential parts: 

• VLA-009A (first part) employs CVA21 as a monotherapy in NSCLC, Castrate-Resistant 

Prostate Cancer, Melanoma and Bladder Cancer. 

• VLA-009B (second part) employs CVA21 with pembrolizumab in NSCLC and Bladder 

Cancer. 

 

Note: enrolment in VLA-009B will commence upon approval of the protocol and informed consent 

form by local ethics committees/RECs but VLA-009A will remain open to enrolment until completed. 

Enrolment into each cohort, for each part of the study in summarised in Table 2 (see also Table 8). 
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Table 2: Cohort Enrolment 

 VLA-009A (first part) VLA-009B (second part) 
Design Open-label, multi-centre, ascending dose 

escalation (3+3 design) dose-finding and 

signal-seeking study. 

Same as for VLA-009A. 

CVA21 

Intravenous 

infusion* 

Three (3) ascending cohorts:  

• Cohort 1: 1 x 108 TCID50 per infusion 

• Cohort 2: 3 x 108 TCID50 per infusion 

• Cohort 3: 1 x 109 TCID50 per infusion 

Same as for VLA-009A 

Pembrolizumab 

Intravenous 

infusion 
Not applicable. 

Pembrolizumab therapy will consist of 

200 mg of pembrolizumab administered 

every 3-weeks up to 2 years starting on 

Day 8 prior to CVA21 administration. 

 

Data will be collected for safety, efficacy, timing of induction of neutralising antibodies, 

pharmacokinetic/pharmacodynamics, viral excretion, shedding, environmental safety risks, 

immunological impact on host and tumour, tumour microenvironment and overall tolerance to 

treatment regimen. 

Ultimately, the sponsor will decide whether or not to advance to a Phase 2 study and if so, the sponsor 

will then decide on using CVA21 as a single agent or in combination with pembrolizumab.  Therefore 

this trial will identify two recommended Phase 2 doses (P2D): one for CVA21 as a single agent in the 

first part (VLA-009A) and one for CVA21 in combination with pembrolizumab in the second part 

(VLA-009B).  For both VLA-009A and VLA-009B,  the P2D dose will be selected from 3 ascending 

dose cohorts of CVA21 with the starting dose based on the existing data from the earlier Phase 1 

intravenous CVA21 (PSX-X04) study.   
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4. STUDY POPULATION 

4.1 Number of Participants 

The study population is defined as adult patients 18 years of age or older, either male or female, see 

Table 3 for key criteria. 

Table 3: Key Criteria Study Population 

Criteria VLA-009A (first part) VLA-009B (second part) 
Performance 

Status 
ECOG 0-2 ECOG 0-1 

Disease State Histologically-confirmed NSCLC, bladder 

cancer, castrate-resistant metastatic 

prostate cancer, or stage IIIc or stage IV 

melanoma that is locally advanced and/or 

metastatic disease for which curative 

surgery and/or radiation therapy is not 

possible and patient is not considered 

appropriate for standard of care treatment. 

Locally advanced and/or metastatic 

bladder cancer or NSCLC where patients 

are judged to be appropriate for treatment 

with CVA21/pembrolizumab. 

Enrolment 

Numbers 

18 to 27 as follows: 

• There may be from 3-6 patients in 

Cohort 1; 

• There may be from 3-6 patients in 

Cohort 2; 

• There may be from 12-15 patients in 

Cohort 3, since additional patients 

may be enrolled to achieve a 

minimum of 3 patients in each of the 4 

solid tumours (NSCLC, prostate, 

bladder and melanoma) that: 

• have a FNA or biopsy on Day 8 

showing both a positive ICAM-1 

and an assessment of CVA21 by 

qPCR 

• complete one cycle of treatment 

• have evaluable  disease at 

baseline.   

84 to 90 patients as follows: 

• There may be from 3-6 patients in 

Cohort 1; 

• There may be from 3-6 patients in 

Cohort 2; 

• There may be up to 78 patients in 

Cohort 3. 

 

Patients must complete at least one cycle 

of treatment.  Patients who are withdrawn 

prematurely before the completion of the 

first course of CVA21 for reasons other 

than treatment-related toxicity or a missed 

or incomplete dose will be replaced. 

Recruitment 

Period 

Around 12 months with an additional 6 

months to complete treatment 

Around 18 months with an additional 24 

months to complete treatment.   

 

The study will be conducted at 3 sites in the United Kingdom (UK): 

• University of Surrey, Prof. Hardev Pandha (Chief Investigator), Surrey, UK; 

• The Institute on Cancer Research and the Royal Marsden Hospital, Prof. Kevin Harrington, 

London, UK; 

• St. James University Hospital, Prof. Alan Melcher and Dr Christy Ralph, Leeds, UK. 

 

Additional sites in the United Kingdom (UK) and the USA may be included during the course of the 

study. 

VLA-009B (i.e. CVA21 with pembrolizumab) may commence prior to completion of VLA-009A, 

CVA21 alone. 
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4.2 Inclusion Criteria 

Patients must meet the inclusion criteria listed in Table 4. 

Table 4: Inclusion Criteria 

VLA-009A (first part) VLA-009B (second part) 
1. Histologically-confirmed (1) NSCLC, (2) 

bladder cancer, (3) castrate-resistant prostate 

cancer (CRPC) which are metastatic, or (4) 

Stage IIIC or Stage IV melanoma. 

 

1. Histologically-confirmed (1) NSCLC, (2) bladder 

cancer.  Bladder cancer is further defined as 

transitional cell cancer of the urothelium that is 

recurrent, metastatic, or persistent. 

2. Patients with advanced disease who are not 

considered candidates for established standards 

of care. 

2. Patients with advanced disease who are 

considered candidates for protocol specified 

pembrolizumab to be used in combination with 

CVA21. 

3. Patients with metastatic CRPC must have 

progressive disease despite surgical castration 

or ongoing use of gonadotropin-releasing 

hormone agonists with confirmed castrate 

levels of testosterone.  Criteria of progression 

for trial eligibility are defined from the Prostate 

Cancer Clinical Trials Working Group-2 (Sher 

et al., 2008).  Clinically progressive prostate 

cancer must be evidenced and documented by 

any of the following parameters: 

a. Two consecutively rising PSA values 

at a minimum of 1-week intervals (2.0 

ng/mL is the minimum starting value 

for PSA); 

b. Appearance of two or more new 

lesions on bone scans; 

c. Progressive, target or non-target nodal 

or visceral disease according to 

RECIST 1.1. 

 

Not applicable. 

4. All patients in Cohort 3 or P2D cohort must 

have a lesion accessible for FNA or core biopsy 

or open biopsy on Day 8 of the first treatment 

cycle. 

 

3. All patients in Cohort 3 or P2D cohort must have 

a lesion accessible for core biopsy or open biopsy 

prior to treatment and on Day 15 of the first 

treatment cycle. 

5. No significant CVA21 neutralising antibody 

titre (less than or equal to 1:16 titre). 

 

4. No significant CVA21 neutralising antibody titre 

(less than or equal to 1:16 titre). 

6. ECOG Performance Scale 0-2. 

 

5. ECOG Performance Scale 0-1. 

7. Life expectancy >3 months. 

 

6. Life expectancy >3 months. 

8. Acceptable hematologic, renal and hepatic 

function, defined as: 

a. ANC > 1.5 x 109, platelets > 100 x 

109/L; 

b. Bilirubin < 1.5 x ULN (for paclitaxel 

<1.25 X ULN); AST < 2.5 x ULN; 

c. Serum creatinine < 1.5 x ULN; if ≥ 
1.5 x ULN, it must be confirmed that 

creatinine clearance > 30 mL/minute. 

7. Demonstrate adequate organ function as defined 

in the table below; all screening labs should be 

performed within 10 days prior to treatment 

initiation. 
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Table 4: Inclusion Criteria 

VLA-009A (first part) VLA-009B (second part) 

Table: Adequate Organ Function Laboratory 

Values 

System Laboratory Value 

Hematological 

Absolute neutrophil 

count (ANC) 
≥ 1,500 /mcL 

Platelets ≥ 100,000 / mcL 

Hemoglobin ≥ 9 g/dL or ≥ 5.6 mmol/L  
Renal 

Creatinine OR 

Measured or 

calculateda 

creatinine 

clearance 

(GFR can also be 

used in place of 

creatinine or 

CrCl) 

≤ 1.5xULN OR 

≥ 60 mL/min for subject with  
creatinine levels >1.5x institutional 

ULN 

Hepatic 

Total bilirubin 

≤ 1.5xULN OR 

Direct bilirubin ≤ULN for 
subjects with total bilirubin levels 

>1.5xULN 

AST (SGOT) and 

ALT (SGPT) 

≤ 2.5xULN  OR 

≤ 5xULN for subjects with liver 

metastases 

Coagulation 

International 

Normalized Ratio 

(INR) or 

Prothrombin 

Time (PT) 

 

Activated Partial 

Thromboplastin 

Time (aPTT) 

≤ 1.5xULN unless subject is 
receiving anticoagulant therapy as 

long as PT or PTT is within 

therapeutic range of intended use 

of anticoagulants 

≤ 1.5xULN unless subject is 
receiving anticoagulant therapy as 

long as PT or PTT is within 

therapeutic range of intended use 

of anticoagulants 
aCreatinine clearance should be calculated per 

institutional standard. 
bIf TSH is not within normal limits at baseline, the 

subject may still be eligible if total T3 or free T3 and free 

T4 are within the normal limits. 

 
 

9. No chemotherapy, radiation therapy, hormonal 

treatment or immunotherapy within 28 days of 

dosing (except, in the case of VLA-009A 

where prostate cancer patients are recruited, 

active ongoing hormonal therapy for prostate 

cancer which will continue into trial at a stable 

dose e.g. LHRH agonists). 

8. No chemotherapy, radiation therapy, hormonal 

treatment or immunotherapy within 28 days of 

dosing.  Subjects must have resolution of toxic 

effect(s) of the most recent prior chemotherapy to 

Grade 1 or less (except alopecia).  If subject 

received major surgery or radiation therapy of 

> 30 Gy, they must have recovered from the 

toxicity and/or complications from the 

intervention. 

 

10. Patients must be able to understand the nature of 

this study and give written informed consent. 

 

 

9. Same as VLA-009A. 
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Table 4: Inclusion Criteria 

VLA-009A (first part) VLA-009B (second part) 
11. Women of childbearing potential must have 

negative pregnancy test. 

10. Female subjects of child-bearing potential must 

have a negative urine or serum pregnancy test 

within 72 hours prior to receiving the first dose of 

study medication.  If a urine test is positive or 

cannot be confirmed as negative, a serum 

pregnancy test will be required. 

Not applicable 

11. Female subjects of child-bearing potential 

(Section 6.12) must be willing to use an adequate 

method of contraception as outlined in Section 

6.12 – Contraception, starting with the first dose 

of study drug therapy through 120 days after the 

last dose of study therapy. 
Note: Abstinence is acceptable if this is the usual 

lifestyle and preferred contraception for the subject. 

Not applicable 

12. Male subjects of child-bearing potential (Section 

6.12) must agree to use an adequate method of 

contraception outlined in Section 6.12 – 

Contraception, starting with the first dose of 

study therapy through 120 days after the last dose 

of study therapy.   
Note: Abstinence is acceptable if this is the usual 

lifestyle and preferred contraception for the subject. 

12. Evaluable disease (according to RECIST 1.1).  13. Measureable disease based on RECIST 1.1 as 

determined by the site study team.  Tumour 

lesions situated in a previously irradiated area are 

considered measurable if progression has been 

demonstrated in such lesions. 

Not applicable 
14. Be ≥ 18 years of age on day of signing informed 

consent. 

 

 

4.3 Exclusion Criteria 

Patients with the criteria listed in Table 5 will be excluded from participation. 

Table 5: Exclusion Criteria 

VLA-009A (first part) VLA-009B (second part) 
1. Active cardiac disease: unstable angina or 

onset of angina within last 3 months, 

myocardial infarction within 6 months, 

congestive heart failure > class II, cardiac 

ventricular arrhythmias requiring anti-

arrhythmic therapy. 

1. Same as VLA-009A. 

2. Women who are pregnant or breastfeeding.  2. Is pregnant or breastfeeding, or expecting to 

conceive or father children within the projected 

duration of the trial, starting with the screening 

visit through 120 days after the last dose of trial 

treatment. 

3. HIV, chronic hepatitis B or chronic hepatitis C 

infections.  

3. Known history of Human Immunodeficiency 

Virus (HIV) (HIV 1/2 antibodies), known active 

Hepatitis B (e.g. HBsAg reactive) or Hepatitis C 

(e.g. HCV RNA [qualitative] is detected). 
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Table 5: Exclusion Criteria 

VLA-009A (first part) VLA-009B (second part) 
4. Serious neurologic or psychiatric disease. 4. Known psychiatric or substance abuse disorders 

that would interfere with cooperation with the 

requirements of the trial. 

5. Active malignancy, other than that under study. 5. Known additional malignancy that is progressing 

or requires active treatment.  Exceptions include 

basal cell carcinoma of the skin, squamous cell 

carcinoma of the skin that has undergone 

potentially curative therapy or in situ cervical 

cancer. 

6. Active uncontrolled infection.   6. Active infection requiring systemic therapy. 

7. Concurrent immunosuppressive therapy (for 

corticosteroid therapy this is considered to be 

dose exceeding the equivalent of prednisone 

7.5 mg daily).   

7. Has a diagnosis of immunodeficiency or is 

receiving systemic steroid therapy or any other 

form of immunosuppressive therapy within 7 

days prior to the first dose of trial treatment.  The 

use of physiologic doses of corticosteroids may 

be approved after consultation with the Sponsor. 

8. No known immunosuppressive diseases.   8. Active autoimmune disease that has required 

systemic treatment in past 2 years (i.e. with use of 

disease modifying agents, corticosteroids or 

immunosuppressive drugs).  Replacement therapy 

(e.g. thyroxine, insulin, or physiologic 

corticosteroid replacement therapy for adrenal or 

pituitary insufficiency, etc.) is not considered a 

form of systemic treatment. 

9. Residual side effects from previous therapy 

which have not resolved to Grade 1 or less.  

9. Has had prior chemotherapy, targeted small 

molecule therapy, or radiation therapy within 4 

weeks prior to study Day 1 or who has not 

recovered (i.e. ≤ Grade 1 or at baseline) from 
adverse events due to a previously administered 

agent. 
Note:  Subjects with ≤ Grade 2 neuropathy or ≤ Grade 
2 alopecia are an exception to this criterion and may 

qualify for the study. 

Note:  If subject received major surgery, they must 

have recovered adequately from the toxicity and/or 

complications from the intervention prior to starting 

therapy. 

Not applicable 

10. Has had a prior anti-cancer monoclonal antibody 

(mAb) within 4 weeks prior to study Day 1 or 

who has not recovered (i.e. ≤ Grade 1 or at 
baseline) from adverse events due to agents 

administered more than 4 weeks earlier. 

Not applicable 
11. Has disease that is suitable for local therapy 

administered with curative intent. 

Not applicable 

12. Is currently participating and receiving study 

therapy or has participated in a study of an 

investigational agent and received study therapy 

or used an investigational device within 4 weeks 

of the first dose of treatment. 

Not applicable 

13. Has received transfusion of blood products 

(including platelets or red blood cells) or 

administration of colony stimulating factors 

(including G-CSF, GM-CSF or recombinant 

erythropoetin) within 4 weeks prior to study 

Day 1. 
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Table 5: Exclusion Criteria 

VLA-009A (first part) VLA-009B (second part) 

Not applicable 

14. Has known active central nervous system (CNS) 

metastases and/or carcinomatous meningitis. 

   
Note: Subjects with previously treated brain metastases 

may participate provided they are stable (without 

evidence of progression by imaging (using the identical 

imaging modality for each assessment, either MRI or 

CT scan) for at least four weeks prior to the first dose 

of trial treatment and any neurologic symptoms have 

returned to baseline), have no evidence of new or 

enlarging brain metastases, and are not using steroids 

for at least 7 days prior to trial treatment.  This 

exception does not include carcinomatous meningitis 

which is excluded regardless of clinical stability. 

Not applicable 
15. Has evidence of active, non-infectious 

pneumonitis. 

Not applicable 16. Has a history of interstitial lung disease. 

Not applicable 

17. Has a history or current evidence of any 

condition, therapy, or laboratory abnormality that 

might confound the results of the trial, interfere 

with the subject’s participation for the full 

duration of the trial, or is not in the best interest 

of the subject to participate, in the opinion of the 

treating investigator. 

Not applicable 
18. Has a known history of active TB (Bacillus 

Tuberculosis). 

Not applicable 
19. Has received a live vaccine within 30 days of 

planned start of study therapy. 

 

 

5. PATIENT SELECTION AND ENROLMENT 

5.1 Identifying Participants 

Table 6 provides details for identifying participants. 

Table 6: Tumour Type Criteria for Identifying Participants 

Criteria VLA-009A (first part) VLA-009B (second part) 
ICAM-1 

expression 

Advanced solid tumours known to 

frequently have high expression of ICAM-

1 have been selected. 

Same as for VLA-009A. 

Tumour types NSCLC, prostate cancer, bladder cancer 

and melanoma. 

Advanced NSCLC and bladder cancer 

(transitional cell cancer of the urothelium)* 
* Tumours which are known to frequently have high expression of ICAM-1 have been selected. 

 

5.2 Consenting Participants 

All patients must receive, review and sign a Research Ethics Committee-approved informed consent 

form prior to any study-specific procedures or assessments being conducted.  Consent of patients must 

be conducted according to Good Clinical Practices.  Only patients who are capable of understanding 

and consenting to the trial will participate. 
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5.3 Screening for Eligibility 

After written informed consent is obtained, demographic data, a complete medical and medication 

history and laboratory samples will be obtained to confirm all Inclusion and Exclusion eligibility 

criteria have been met.  Patient eligibility screening procedures must be completed within 28 days prior 

to study enrolment (Day 1), but procedures to determine eligibility may be conducted over several days 

in this period.  After signing the Patient Information Sheet/Informed Consent Form, patients must have 

a serum sample drawn for anti-CVA21 antibody titre determination by the Central Laboratory to ensure 

they meet this eligibility criterion.   

5.4 Ineligible and Non-recruited Patients 

Patients who have signed a Patient Information Sheet/Informed Consent Form and who are 

subsequently deemed ineligible will be considered screen failures. 

5.5 Withdrawal Procedures 

Participation in this study is voluntary and patients may be withdrawn from the study at any time 

without any loss of benefits to which they are otherwise entitled.  Every reasonable effort should be 

made to determine the reason for premature withdrawal and this reason will be recorded in the eCRF. 

Reasons for withdrawal may include: 

• Patient withdrawal of consent; 

• Intolerance to CVA21 and/or pembrolizumab; 

• Disease progression requiring implementation of another anti-cancer therapy; 

• Patient non-compliance with the study requirements; 

• Lost to Follow-up; 

• Termination of the study by the Sponsor. 

 

Patients who are withdrawn prior to the final Day 722 visit must be brought in for an Early Termination 

visit, and visit procedures outlined in the Schedule of Procedures conducted.  Patients will then be 

followed as per local standard of care with details of patient survival collected in a Survival Follow-up 

form prior to termination of the study. 

Note: patients who have disease progression according to irRECIST alone  should remain on the study 

and receive further courses of CVA21 and pembrolizumab until progressive disease is confirmed by 

irRECIST 6 weeks later, or rapidly progressive disease is observed.  

Patients who are withdrawn prematurely before the completion of the first course of CVA21 will be 

replaced. 

 

6. INVESTIGATIONAL MEDICINAL PRODUCT  

6.1 Study Drug 

Details of the study Investigational Medicinal Products (IMPs) including, identification, manufacture, 

packaging & labelling, storage and regulatory status are provided in Table 7. 
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The investigator shall take responsibility for and shall take all steps to maintain appropriate records and 

ensure appropriate supply, storage, handling, distribution and usage of trial treatments in accordance 

with the protocol and any applicable laws and regulations. 

The Investigator will maintain a log of all CVA21 and pembrolizumab shipments including, but not 

limited to, date of shipment, number of vials received, lot number, date dispensed, patient dispensed to 

and current inventory.  Accountability logs will be provided by the Sponsor and reviewed by the 

Sponsor’s designated Monitor periodically during the study.   

Used vials may be destroyed according to local institutional procedures. 

Table 7: IMP Details for CVA21 and Pembrolizumab 

IMP VLA-009A (first part) VLA-009B (second part) 
IDENTIFICATION 

CVA21 Diluted in 4% sucrose in PBS pH 7.2 

± 0.2 and supplied as 2 mL frozen 

liquid in a 3 mL type 1 glass vial 

closed with a FluorTec® coated butyl 

rubber stopper and sealed with an 

aluminium crimp. 

Same as for VLA-009A. 

Pembrolizumab Not applicable. A humanized monoclonal antibody that blocks 

the interaction between PD-1 and its ligands, 

PD-L1 and PD-L2.  Pembrolizumab is an IgG4 

kappa immunoglobulin with an approximate 

molecular weight of 149 kDa.  Please refer to 

the pembrolizumab Pharmacy Manual for 

further details. 

MANUFACTURER 

CVA21 CVA21 is manufactured by Nova 

Laboratories Ltd, Gloucester 

Crescent, Leicester, UK. 

Same as for VLA-009A 

Pembrolizumab Not applicable. Manufactured by Merck Sharp and Dome, a 

subsidiary of MERCK&CO., INC Whitehouse 

Station, New Jersey 08889, USA. 

LABELLING & PACKAGING 

CVA21 Packaged in 3 mL glass vials with 20 

vials per carton and labelled for 

Investigational Use only. For 

additional details, please refer to the 

current CVA21 Pharmacy Manual. 

Same as for VLA-009A. 

Pembrolizumab Not applicable. Please refer to the pembrolizumab Pharmacy 

Manual for further details. 

STORAGE 

CVA21 Stored at ≤ -70°C in a secure, limited 

access freezer equipped with a 

temperature recorder.  Please refer to 

the CVA21 Investigator’s Brochure 

for any additional information. 

Same as for VLA-009A 

Pembrolizumab Not applicable. Stored under refrigeration at 2°C to 8°C in a 

secure, limited access freezer equipped with a 

temperature recorder.  Please refer to the 

pembrolizumab Pharmacy Manual for any 

additional information. 

 

Do not freeze. 
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Table 7: IMP Details for CVA21 and Pembrolizumab 

IMP VLA-009A (first part) VLA-009B (second part) 
APPROVAL STATUS 

CVA21 Not approved for use outside of a 

clinical trial.  Please refer to the 

CVA21 Investigator’s Brochure for 

any additional information. 

Same as for VLA-009A. 

Pembrolizumab Not applicable. • Approved for use in melanoma patients in 

the UK and US.   

• Approved for NSCLC in the US. 

• Considered an IMP in the UK for use in 

NSCLC and bladder cancer.   

• Considered an IMP for bladder cancer in 

the US.   

 

6.2 Dosing Regime  

Table 8 provides detail of the cohort enrolment for both parts of the study. 

Table 8: Cohort Enrolment for Each Part of the Study 

Therapy VLA-009A (first part) VLA-009B (second part) 
CVA21 

Intravenous 

infusion* 

Three (3) ascending cohorts:  

• Cohort 1: 1 x 108 TCID50 per infusion 

• Cohort 2: 3 x 108 TCID50 per infusion 

• Cohort 3: 1 x 109 TCID50 per infusion 

 

Same as for VLA-009A 

For each cohort  First 21-day cycle will consist of an 

intravenous infusion over 30 minutes on 

Days 1, 3 and 5, and in subsequent cycles 

the infusion will only be on Day 1. 

First 21-day cycle will consist of an 

intravenous infusion over 30 minutes on 

Days 1, 3, 5 and 8, and in subsequent 

cycles the infusion will only be on 

Day 1. 

 

Pembrolizumab 

Intravenous 

infusion Not applicable. 

Pembrolizumab therapy will consist of 

200 mg of pembrolizumab administered 

every 3-weeks up to 2 years starting on 

Day 8 prior to CVA21 administration. 

 

Cohort 

expansion in the 

event of a DLT 

If a cohort does not encounter any DLTs, it 

can be escalated to the next higher dose.   

 

If one DLT is encountered in any cohort, the 

cohort may be expanded to a total of six.  As 

long as an expanded cohort does not 

encounter any additional DLTs, it can be 

escalated to the next higher dose. 

 

If 2 patients in any cohort have DLTs, the 

Phase 2 dose (P2D) will be declared to be 

the dose administered to the previous cohort, 

which will be considered the maximum 

tolerated dose (MTD).  Enrolment will 

continue in the P2D dose until a minimum 

of 3 patients in each of the 4 solid tumours 

(NSCLC, prostate, bladder and melanoma). 

 

Same as for VLA-009A except that 

enrolment is in bladder cancer and 

NSCLC patients only. 

  

If no DLTs are observed in Cohort 3, 

enrolment in each tumour type will 

continue until 43 patients with NSCLC 

and 35 patients with metastatic bladder 

cancer are enrolled.   

 

Ongoing incidence of DLTs will be 

monitored using Dose Confirmation 

Rules (Appendix 17.10). 
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Table 8: Cohort Enrolment for Each Part of the Study 

Therapy VLA-009A (first part) VLA-009B (second part) 
Cohort interim 

wait period 

The second patient in Cohort 1 will not 

initiate therapy until the previous patient has 

been observed for 21 days.   

 

The third patient may be enrolled any time 

after the second patient has been enrolled.   

 

After the last patient has been observed for 

21 days, the Cohort Committee will meet by 

telephone to assess for any dose-limiting 

toxicity (DLT).   

 

If no DLT has been identified, the Cohort 

Committee may recommend starting Cohort 

2 with the 3 x 108 TCID50 CVA21 dose.  

Again, the second patient will not initiate 

treatment until the previous patient has been 

observed for 21 days.   

 

After the last patient has been observed for 

21 days, the Cohort Committee will meet by 

telephone to confirm that no DLT has been 

observed, and enrolment may be initiated in 

Cohort 3 with the 1 x 109 TCID50 CVA21 

dose.  No further doses will be explored. 

 

Enrolment into the cohorts is the same as 

for VLA-009A except that, for the third 

and final cohort, the wait period is 14 

days not 21. 

Fine needle 

aspiration 

On Day 8 (± 2 days) of the first cycle, a fine 

needle aspiration (FNA) or biopsy will be 

optional, which may utilize image-guidance, 

and specimens prepared as per detailed 

instructions in the laboratory manual. 

 

Before the first dose and at Day 15 (± 2 

days) of the first cycle, a biopsy will be 

taken (mandatory). FNA is not 

acceptable. 

Cohort 

Committee 

After the last patient has been observed for 21 

days for each cohort, the Cohort Committee 

will meet by telephone to confirm that no 

DLT has been observed, and enrolment may 

be initiated in the next cohort. 

 

Same as for VLA-009A. 

Replacement 

patients 

Patients in cohort 3 may be replaced if they 

fail to complete biopsy or FNA to assess 

ICAM-1 and/or qPCR for CVA21.  

 

Patients in Cohort 3 who fail to complete 

biopsy will be allowed to continue treatment 

per the study protocol. 

 

Same as for VLA-009A. 

*Each infusion will be prepared by adding the required volume of CVA21 to a 100 mL bag of normal saline.  

Note: It is possible that the MTD will not be identified for this trial, in which case, only the recommended 

Phase 2 dose (P2D) will be identified. 
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6.3 Dose Preparation 

For VLA-009A and VLA-009B CVA21 for infusion will be prepared as follows (see CVA21 Pharmacy 

Manual for additional details): 

• Cohort 1: to prepare the 1 x 108 infusion dose, add 1.33 mL from a vial of CVA21 to the 100ml 

NS bag. 

• Cohort 2: to prepare the 3 x 108 infusion dose, withdraw 4.0 mL from a 100mL NS bag and 

add 4.0 mL from 2 vials of CVA21. 

• Cohort 3: to prepare the 1 x 109 infusion dose, withdraw 13.3 mL from a 100mL NS bag and 

add 13.3 mL from 7 vials of CVA21. 

 

For VLA-009B, details on the preparation and administration of pembrolizumab are provided in the 

pembrolizumab Pharmacy Manual.  

6.4 CVA21 Dose Changes 

CVA21 treatment for both parts of the study will be stopped if any of the following outcomes occurs: 

• Grade 3 to 5 allergic reaction to the treatment medication or its excipients; 

• Any grade 2-3 AE possibly related to CVA21 that does not resolve to grade 1 or less by the 

next dose allowing for a delay for toxicity of no longer than 21 days (missed doses will NOT 

be made up); 

• Any grade 4 AE considered possibly related to CVA21. 

 

If the above scenarios for CVA21 treatment cessation do not apply: 

• CVA21 dose will not be altered from the doses defined in section 6.2 above.   

• CVA21 treatment can be administered independently of lab results and clinical assessment. 

 

For VLA-009B, pembrolizumab treatment can be continued as per the protocol if the above events are 

not considered directly related to pembrolizumab therapy. 

6.5 Pembrolizumab Dose Changes for VLA-009B 

Dose modifications of pembrolizumab will be in accordance with investigator clinical judgement and 

normal institutional policies and procedures.  Adverse events (both non-serious and serious) associated 

with pembrolizumab exposure may represent an immunologic etiology.  These adverse events may 

occur shortly after the first dose or several months after the last dose of treatment.  Pembrolizumab 

must be withheld for drug-related toxicities and severe or life-threatening AEs as per the table in 

Appendix 17.11 (Dose Modification Guidelines for Drug-Related Adverse Events for VLA-009B).   

Dosing interruptions are permitted in the case of medical / surgical events or logistical reasons not 

related to study therapy (e.g. elective surgery, unrelated medical events, patient vacation, and/or 

holidays).  Subjects should be placed back on study therapy within 3 weeks of the scheduled 

interruption, unless otherwise discussed with the Sponsor.  The reason for interruption should be 

documented in the patient's study record.  

CVA21 treatment can be continued as per the protocol if the above events are not considered directly 

related to CVA21 therapy. 
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6.5.1 Timing of Dose Administration 

Trial treatment of pembrolizumab may be administered up to 3 days before or after the scheduled first 

day of each cycle due to administrative reasons 

Note: Dosing interruptions are permitted in the case of medical / surgical events or logistical reasons 

(i.e. elective surgery, unrelated medical events, patient vacation, holidays) not related to study therapy.  

Patients must be placed back on study therapy within 3 weeks of the scheduled interruption.  The reason 

for interruption must be documented in the subject's study record. 

 

6.6 Intra-Patient Dose Escalation 

For VLA-009A and VLA-009B, patients will receive the same infusion dose of CVA21 for all treatment 

cycles (maximum of 8).  No intra-patient escalation of assigned CVA21 dose will occur.   

For VLA-009B, no intra-patient escalation of pembrolizumab dose will occur.  

 

6.7 Maximum Tolerated Dose (MTD)  

The maximum tolerated dose (MTD) of CVA21 is defined as the highest dose at which ≤ 1 of 3 
evaluable patients experience a DLT during Cycle 1 (21 days from initial CVA21 infusion).   

For VLA-009A, evaluable patients must complete all 3 infusions during Cycle 1, unless a missed or 

incomplete dose is due to an AE.  It is possible that the MTD will not be identified in this trial, in which 

case, only the recommended Phase 2 dose (P2D) will be identified. 

For VLA-009B, please refer to Appendix 17.10 for dose confirmation/expansion rules. 

 

6.8 Dose-Limiting Toxicities (DLT) 

DLTs will be summarized by category and by Medical Dictionary for Regulatory Activities (MeDRA) 

preferred term.  A DLT is defined as a CVA21 or pembrolizumab related toxicity that occurs anytime 

during the 21-day period of Cycle 1.  “Related” includes events that are considered possibly, probably 

or definitely related to administration of CVA21 or pembrolizumab.  Toxicity grades will be defined 

by NCI CTCAE v4.0.  Table 9 provides guidance on the key criteria. 

 

Table 9: Dose-Limiting Toxicities 

VLA-009A (first part) VLA-009B (second part) 

NON-HEMATOLOGIC TOXICITIES 
Any grade ≥3 non-haematological toxicity that is 

judged to be clinically significant, with the exception 

of self-limiting or medically controllable toxicities 

(e.g. chills, muscle ache, “flu-like” symptoms, 

nausea, vomiting, fatigue) lasting less than 3 days. 

 

Same as VLA-009A. 
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Table 9: Dose-Limiting Toxicities 

VLA-009A (first part) VLA-009B (second part) 

Not applicable 

• Grade 3 non-hematologic toxicity (not laboratory, 

specifically nausea, vomiting and diarrhea) lasting 

>3 days despite optimal supportive care. 

• Any Grade 3 or Grade 4 non-hematologic 

laboratory value if: 
o medical intervention is required to treat the subject, 

or 

o the abnormality leads to hospitalization, or 

o the abnormality persists for > 1 week. 

• Grade 4 non-hematologic toxicity (not laboratory). 

• Prolonged delay (>2 weeks) in initiating cycle 2 

due to treatment-related toxicity 

• Grade 5 toxicity. 

HEMATOLOGIC TOXICITIES 

• Febrile neutropenia not related to underlying 

disease (defined as grade 4 neutropenia  with 

fever > 38.5°C; both sustained over a 24-hour 

period); 

• Prolonged grade 4 neutropenia  (> 7 days or 

with sepsis), except for CVA21-related 

viraemia; 

• Neutropenic  infection: ≥ grade 3 neutropenia  
with ≥ grade 3 infection; 

• Thrombocytopenia ≥ grade 3 with bleeding 

• Thrombocytopenia grade 4 lasting ≥ 7 days. 

• Grade 4 hematologic toxicity lasting ≥7 days. 
• Febrile neutropenia Grade 3 or Grade 4: 

o grade 3 is defined as ANC < 1000/mm3 with a 

single temperature of > 38°C (101° F) or a 

sustained temperature of ≥38° C (100.4° F) for 
more than one hour 

o grade 4 is defined as ANC < 1000/mm3 with a 

single temperature of > 38°C (101° F) or a 

sustained temperature of ≥38° C (100.4° F) for 
more than one hour, with life-threatening 

consequences and urgent intervention 

indicated. 

• Thrombocytopenia <25,000/mm3 if associated 

with: 

o a bleeding event which does not result in 

hemodynamic instability but requires an 

elective platelet transfusion, or 

o a life-threatening bleeding event which 

results in urgent intervention and admission 

to an Intensive Care Unit. 

 

 

6.9 Patient Compliance 

Patients will receive CVA21 and, for the second part of the study pembrolizumab, as an infusion by the 

site staff; patient compliance is not expected to be an issue.  A patient with a major compliance issue 

can be replaced by another to be included in the same cohort. 

 

6.10 Overdose 

Should patients receive a dose in excess of that allowed, the Medical Monitor must be notified 

immediately.  Any overdose should be documented in the Pharmacy records and eCRF. 

For the definition of an overdose to pembrolizumab, please refer to Section 10.2. 
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6.11 Other Medications 

Table 10 provides details of permitted and prohibited medications and concomitant medications / 

vaccinations.  Medications or vaccinations specifically prohibited in the exclusion criteria are not 

allowed during the ongoing trial.  If there is a clinical indication for any medication or vaccination 

specifically prohibited during the trial, discontinuation from trial therapy or vaccination may be 

required.  The investigator should discuss any questions regarding this with the Sponsor Clinical 

Director.  The final decision on any supportive therapy or vaccination rests with the investigator and/or 

the subject's primary physician.  However, the decision to continue the subject on trial therapy or 

vaccination schedule requires the mutual agreement of the investigator, the Sponsor and the subject. 

Table 10: Medications and Concomitant Medications/Vaccinations Allowed & Prohibited 

VLA-009A (first part) VLA-009B (second part)* 

PERMITTED 
All medications taken by or administered to the 

patient for 28 days prior to the planned date of 

CVA21 administration and during study 

participation will be recorded in the eCRF.  

Medication to treat minor treatment-emergent 

illnesses is generally permitted.  Short-term 

administration of immunosuppressive drugs is 

permitted when judged to be medically necessary by 

the Investigator (e.g. acute hypersensitivity reaction).  

If chronic administration is necessary (see below), 

the patient must discontinue CVA21.  

With the exception of prohibited 

medications/vaccinations, treatments that the 

investigator considers necessary for a subject’s 

welfare may be administered at the discretion of the 

investigator in keeping with the community 

standards of medical care.  All concomitant 

medication will be recorded on the case report form 

(CRF) including all prescription, over-the-counter 

(OTC), herbal supplements, and IV medications and 

fluids.  If changes occur during the trial period, 

documentation of drug dosage, frequency, route, and 

date may also be included on the CRF. 

 

All concomitant medications received within 30 days 

before the first dose of trial treatment and 30 days 

after the last dose of trial treatment should be 

recorded.  Concomitant medications administered 

after 30 days after the last dose of trial treatment 

should be recorded for SAEs and ECIs as defined in 

Section 10.4 - Assessing and Reporting of Adverse 

Events and Events of Clinical Interest. 

Patients with CRPC, continuation of an LHRH 

agonist (or other androgen deprivation therapy) is 

expected for men who have not had surgical 

castration. 

Not applicable. 

PROHIBITED 

The following therapies are prohibited throughout 

the study: 

• Continuous immunosuppressive doses of 

corticosteroids (e.g. prednisone > 7.5 mg/day) or 

other immunosuppressive medications, 

including cyclosporine, azathioprine, interferons 

and full-dose anticoagulants; 

• Chemotherapy, radiation therapy, hormonal 

treatment or immunotherapy, except for ongoing 

hormonal therapy for prostate cancer (for VLA-

009A only), which will continue during the trial; 

All investigational therapies other than CVA21. 

Subjects are prohibited from receiving the following 

therapies during the Screening and Treatment Phase 

(including retreatment for post-complete response 

relapse) of this trial: 

• Antineoplastic systemic chemotherapy or 

biological therapy  

• Immunotherapy not specified in this protocol 

• Chemotherapy not specified in this protocol 

• Investigational agents other than CVA21 and 

pembrolizumab  

• Radiation therapy 
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Table 10: Medications and Concomitant Medications/Vaccinations Allowed & Prohibited 

VLA-009A (first part) VLA-009B (second part)* 

Note:  Radiation therapy to a symptomatic solitary 

lesion or to the brain may be considered on an 

exceptional case by case basis after consultation with 

Sponsor.  The subject must have clear measurable 

disease outside the radiated field.  Administration of 

palliative radiation therapy will be considered 

clinical progression for the purposes of determining 

PFS. 

 

Live vaccines within 30 days prior to the first dose of 

trial treatment and while participating in the trial are 

prohibited.  Examples of live vaccines include, but 

are not limited to, the following: measles, mumps, 

rubella, chicken pox, yellow fever, rabies, BCG, and 

typhoid (oral) vaccine. Seasonal influenza vaccines 

for injection are generally killed virus vaccines and 

are allowed. However, intranasal influenza vaccines 

(e.g. Flu - Mist®) are live attenuated vaccines, and 

are not allowed. 

 

Systemic glucocorticoids for any purpose other than 

to modulate symptoms from an event of clinical 

interest of suspected immunologic etiology are 

prohibited.  The use of physiologic doses of 

corticosteroids may be approved after consultation 

with the Sponsor. 

 

Note:  Inhaled steroids are allowed for management 

of asthma. 

 

Subjects who, in the assessment by the investigator, 

require the use of any of the aforementioned 

treatments for clinical management should be 

removed from the trial.  Subjects may receive other 

medications that the investigator deems to be 

medically necessary. 

 

The Exclusion Criteria describes other medications 

that are prohibited in this trial. 

 

* Medications or vaccinations specifically prohibited in the exclusion criteria are not allowed during the 

ongoing trial.  If there is a clinical indication for any medication or vaccination specifically prohibited during 

the trial, discontinuation from trial therapy or vaccination may be required.  The investigator should discuss 

any questions regarding this with the Sponsor Clinical Director.  The final decision on any supportive 

therapy or vaccination rests with the investigator and/or the subject's primary physician.  However, the 

decision to continue the subject on trial therapy or vaccination schedule requires the mutual agreement of the 

investigator, the Sponsor and the subject. 
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6.12 Rescue Medications & Supportive Care for VLA-009B 

Table 11 provide additional study details with supportive care when treating with pembrolizumab. 

Table 11: Supportive Care Guidelines For Pembrolizumab for VLA-009B 

Subjects should receive appropriate supportive care measures as deemed necessary by the treating 

investigator.  Suggested supportive care measures for the management of adverse events with 

potential immunologic etiology are outlined below.  Note that several courses of steroid tapering 

may be necessary as symptoms may worsen when the steroid dose is decreased.  For each disorder, 

attempts should be made to rule out other causes such as metastatic disease or bacterial or viral 

infection, which might require additional supportive care.  The treatment guidelines are intended to 

be applied when the investigator determines the events to be related to pembrolizumab.  

 

Note:  It may be necessary to perform conditional procedures such as bronchoscopy, endoscopy, or 

skin photography as part of evaluation of the event. 

 

Pneumonitis:  

• For Grade 2 events, treat with systemic corticosteroids.  When symptoms improve to 

Grade 1 or less, steroid taper should be started and continued over no less than 4 weeks. 

• For Grade 3-4 events, immediately treat with intravenous steroids.  Administer additional 

anti-inflammatory measures, as needed. 

• Add prophylactic antibiotics for opportunistic infections in the case of prolonged steroid 

administration. 

 

Diarrhea/Colitis:  

Subjects should be carefully monitored for signs and symptoms of enterocolitis (such as diarrhea, 

abdominal pain, blood or mucus in stool, with or without fever) and of bowel perforation (such as 

peritoneal signs and ileus). 

• All subjects who experience diarrhea/colitis should be advised to drink liberal quantities of 

clear fluids.  If sufficient oral fluid intake is not feasible, fluid and electrolytes should be 

substituted via IV infusion.  For Grade 2 or higher diarrhea, consider GI consultation and 

endoscopy to confirm or rule out colitis. 

• For Grade 2 diarrhea/colitis that persists greater than 3 days, administer oral 

corticosteroids.  

• For Grade 3 or 4 diarrhea/colitis that persists > 1 week, treat with intravenous steroids 

followed by high dose oral steroids.   

• When symptoms improve to Grade 1 or less, steroid taper should be started and continued 

over no less than 4 weeks. 

 

Type 1 diabetes mellitus (if new onset, including diabetic ketoacidosis [DKA]) or ≥ Grade 3 
Hyperglycemia, if associated with ketosis (ketonuria) or metabolic acidosis (DKA) 

• For T1DM or Grade 3-4 Hyperglycemia 

o Insulin replacement therapy is recommended for Type I diabetes mellitus and for 

Grade 3-4 hyperglycemia associated with metabolic acidosis or ketonuria.  

o Evaluate patients with serum glucose and a metabolic panel, urine ketones, 

glycosylated hemoglobin, and C-peptide.  
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Table 11: Supportive Care Guidelines For Pembrolizumab for VLA-009B 

Hypophysitis: 

• For Grade 2 events, treat with corticosteroids.  When symptoms improve to Grade 1 or 

less, steroid taper should be started and continued over no less than 4 weeks. Replacement 

of appropriate hormones may be required as the steroid dose is tapered. 

• For Grade 3-4 events, treat with an initial dose of IV corticosteroids followed by oral 

corticosteroids.  When symptoms improve to Grade 1 or less, steroid taper should be 

started and continued over no less than 4 weeks.  Replacement of appropriate hormones 

may be required as the steroid dose is tapered. 

 

Hyperthyroidism or Hypothyroidism:  

Thyroid disorders can occur at any time during treatment.  Monitor patients for changes in thyroid 

function (at the start of treatment, periodically during treatment, and as indicated based on clinical 

evaluation) and for clinical signs and symptoms of thyroid disorders. 

 

• Grade 2 hyperthyroidism events (and Grade 2-4 hypothyroidism): 

o In hyperthyroidism, non-selective beta-blockers (e.g. propranolol) are 

suggested as initial therapy. 

o In hypothyroidism, thyroid hormone replacement therapy, with levothyroxine 

or liothyroinine, is indicated per standard of care. 

• Grade 3-4 hyperthyroidism  

o Treat with an initial dose of IV corticosteroid followed by oral corticosteroids.  

When symptoms improve to Grade 1 or less, steroid taper should be started 

and continued over no less than 4 weeks.  Replacement of appropriate 

hormones may be required as the steroid dose is tapered. 

 

Hepatic: 

• For Grade 2 events, monitor liver function tests more frequently until returned to 

baseline values (consider weekly). 

o Treat with IV or oral corticosteroids 

• For Grade 3-4 events, treat with intravenous corticosteroids for 24 to 48 hours.  

• When symptoms improve to Grade 1 or less, a steroid taper should be started and 

continued over no less than 4 weeks. 

 

Renal Failure or Nephritis: 

• For Grade 2 events, treat with corticosteroids. 

• For Grade 3-4 events, treat with systemic corticosteroids. 

• When symptoms improve to Grade 1 or less, steroid taper should be started and continued 

over no less than 4 weeks.  

 

Management of Infusion Reactions:  

• Signs and symptoms usually develop during or shortly after drug infusion and generally 

resolve completely within 24 hours of completion of infusion. 

• The table below shows treatment guidelines for subjects who experience an infusion reaction 

associated with administration of pembrolizumab (MK-3475).  
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Table 11: Supportive Care Guidelines For Pembrolizumab for VLA-009B 

Infusion Reaction Treatment Guidelines for pembrolizumab 

NCI CTCAE Grade Treatment 
Premedication at 

subsequent dosing 

Grade 1 

Mild reaction; infusion 

interruption not indicated; 

intervention not indicated 

Increase monitoring of vital signs as 

medically indicated until the subject is 

deemed medically stable in the opinion of 

the investigator. 

None 

Grade 2 

Requires infusion 

interruption but responds 

promptly to symptomatic 

treatment (e.g. 

antihistamines, NSAIDS, 

narcotics, IV fluids); 

prophylactic medications 

indicated for < =24 hrs 

Stop Infusion and monitor symptoms. 

Additional appropriate medical therapy 

may include but is not limited to: 

IV fluids 

Antihistamines 

NSAIDS 

Acetaminophen 

Narcotics 

Increase monitoring of vital signs as 

medically indicated until the subject is 

deemed medically stable in the opinion of 

the investigator. 

If symptoms resolve within one hour of 

stopping drug infusion, the infusion may 

be restarted at 50% of the original infusion 

rate (e.g. from 100 mL/hr to 50 mL/hr).  

Otherwise dosing will be held until 

symptoms resolve and the subject should 

be premedicated for the next scheduled 

dose. 

Subjects who develop Grade 2 toxicity 

despite adequate premedication should 

be permanently discontinued from 

further trial treatment administration. 

Subject may be 

premedicated 1.5h (± 

30 minutes) prior to 

infusion of 

pembrolizumab (MK-

3475) with: 

 

Diphenhydramine 50 

mg po (or equivalent 

dose of 

antihistamine). 

 

 

Acetaminophen 500-

1000 mg po (or 

equivalent dose of 

antipyretic). 

NCI CTCAE Grade Treatment 
Premedication at 

subsequent dosing 

Grades 3 or 4 

Grade 3: 

Prolonged (i.e. not rapidly 

responsive to symptomatic 

medication and/or brief 

interruption of infusion); 

recurrence of symptoms 

following initial 

improvement; 

hospitalization indicated for 

other clinical sequelae (e.g. 

renal impairment, 

pulmonary infiltrates) 

Grade 4: 

Life-threatening; pressor or 

ventilatory support indicated 

Stop Infusion. 

Additional appropriate medical therapy 

may include but is not limited to: 
IV fluids 

Antihistamines 

NSAIDS 

Acetaminophen 

Narcotics 

Oxygen 

Pressors 

Corticosteroids 

Epinephrine 

 

Increase monitoring of vital signs as 

medically indicated until the subject is 

deemed medically stable in the opinion of 

the investigator. 

Hospitalization may be indicated. 

Subject is permanently discontinued 

from further trial treatment 

administration. 

No subsequent dosing 

Note: Appropriate resuscitation equipment should be available in the room and a physician readily 

available during the period of drug administration. 
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6.13 Diet/Pregnancy/Contraception/Other Considerations 

Table 12 provide additional study details for diet/pregnancy/contraception/other considerations. 

Table 12: Diet/Pregnancy/Contraception/Other Considerations 

VLA-009A (first part) VLA-009B (second part) 
DIET 

Not applicable. 

Subjects should maintain a normal diet unless 

modifications are required to manage an AE such as 

diarrhea, nausea or vomiting. 

 

CONTRACEPTION 

Throughout the study and for at least 4 weeks 

following the last administration of study drug, 

women of child bearing age should consistently and 

correctly use a highly effective method of 

contraception such as implants, injectables, 

combined oral contraceptives, some intrauterine 

devices (IUDs), barrier methods, sexual abstinence 

or vasectomised partner. 

 

During the study, male patients with partners who 

are pregnant, of childbearing potential or not, 

should practice sexual abstinence or use 

consistently and correctly a male condom and for at 

least 4 weeks following the last administration of 

study drug. Furthermore, it is recommended that 

sperm donations are not to be undertaken during the 

study and for at least 4 weeks following the last 

administration of study drug. 

 

Not applicable. 

Not applicable. 

Pembrolizumab may have adverse effects on a fetus in 

utero.  Furthermore, it is not known if pembrolizumab 

has transient adverse effects on the composition of 

sperm.   

 

For this trial, male subjects will be considered to be of 

non-reproductive potential if they have azoospermia 

(whether due to having a vasectomy or due to an 

underlying medical condition). 

 

Female subjects will be considered of non-

reproductive potential if they are either: 

 

1. Postmenopausal (defined as at least 12 

months with no menses without an 

alternative medical cause; in women < 45 

years of age, a high follicle stimulating 

hormone (FSH) level in postmenopausal 

range may be used to confirm a post-

menopausal state in women not using 

hormonal contraception or hormonal 

replacement therapy.  In the absence of 12 

months of amenorrhea, a single FSH 

measurement is insufficient; 

OR 
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Table 12: Diet/Pregnancy/Contraception/Other Considerations 

VLA-009A (first part) VLA-009B (second part) 
2. Have had a hysterectomy and/or bilaterral 

oopherectomy, bilateral salpingectomy or 

bilateral tubal ligation/occlusion, at least 6 

weeks prior to screening; 

OR 

3. Has a congenital or acquired condition that 

prevents childbearing. 

 

Female and male subjects of reproductive potential 

must agree to avoid becoming pregnant or 

impregnating a partner, respectively, while receiving 

study drug and for 120 days after the last dose of 

study drug by complying with one of the following: 

1. Practice abstinence* from heterosexual 

activity; 

OR 

2. Use (or have their partner use) acceptable 

contraception during heterosexual activity. 

 

Acceptable methods of contraception are**: 

Single method (one of the following is acceptable): 

• Intrauterine device ((IUD); 

• Vasectomy of a female subject’s male 

partner; 

• Contraceptive rod implanted into the skin. 

 

Combination method (requires use of two of the 

following): 

• Diaphragm with spermacide (cannot be used 

in conjunction with cervical 

cap/spermacide); 

• Cervical cap with spermacide (nulliparous 

women only); 

• Contraceptive sponge (nulliparous women 

only); 

• Male condom or female condom ( cannot be 

used together); 

• Hormonal contraceptive: oral contraceptive 

pill (estrogen/progestin pill or progestin-

only pill), contraceptive skin patch, vaginal 

contraceptive ring, or subcutaneous 

contraceptive injection. 

*Abstinence (relative to heterosexual activity) can be 

used as the sole method of contraception if it is 

consistently employed as the subject’s preferred and 

usual lifestyle and is considered acceptable by local 

regulatory agencies and ERCs/IRBs.  Periodic 

abstinence (e.g. calendar, ovulation, symptom-

thermal, post-ovulation methods, etc) and withdrawal 

are not acceptable methods of contraception. 
**If a contraception method listed above is restricted 

by local regulations/guidelines, then it does not 

qualify as an acceptable method of contraception for 

subjects participating at sites in this country/region. 
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Table 12: Diet/Pregnancy/Contraception/Other Considerations 

VLA-009A (first part) VLA-009B (second part) 
 

Subjects should be informed that taking the study 

medication may involve unknown risks to the fetus 

(unborn baby) if pregnancy were to occur during the 

study.  In order to participate in the study, subjects of 

childbearing potential must adhere to the 

contraception requirement (described above) from the 

day of study medication initiation (or 14 days prior to 

the initiation of study medication for oral 

contraception) throughout the study period up to 120 

days after the last dose of trial therapy.  If there is any 

question that a subject of childbearing potential will 

not reliably comply with the requirements for 

contraception, that subject should not be entered into 

the study. 

 

Female trial patients who become pregnant during 

the trial must be immediately withdrawn from study 

treatment.  

If a subject inadvertently becomes pregnant while on 

treatment with pembrolizumab, the subject will 

immediately be removed from the study.   

 

USE IN NURSING WOMEN 

Not applicable 

It is unknown whether pembrolizumab is excreted in 

human milk.  Since many drugs are excreted in human 

milk, and because of the potential for serious adverse 

reactions in the nursing infant, subjects who are 

breast-feeding are not eligible for enrolment.  

 

 

 

6.14 Discontinuation of Study Therapy after Complete Response for VLA-009B 

For VLA-009B, discontinuation of treatment may be considered for subjects who have attained a 

confirmed complete response (CR) that have been treated for at least 24 weeks with pembrolizumab 

and had at least 2 treatments with pembrolizumab beyond the date when the initial CR was declared.  

Subjects who then experience radiographic disease progression may be eligible for up to 1 year of 

additional treatment with pembrolizumab at the discretion of the investigator if:  

• No cancer treatment was administered since the last dose of pembrolizumab. 

• The subject meets the safety parameters listed in the Inclusion/Exclusion criteria. 

• The trial is open.   

 

Subjects will resume therapy at the same dose and schedule at the time of initial discontinuation. 

Response or progression in this Second Course Phase will not count towards the ORR and PFS. 
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7. STUDY ASSESSMENTS 

7.1  Safety Assessments 

7.1.1 Physical Examination 

Physical examinations will include examination of general appearance, skin, neck (including thyroid), 

eyes, ears, nose, throat, heart, lungs, abdomen, lymph nodes, extremities and nervous system.  An AE 

CRF must be completed for all clinically noteworthy changes identified.  Height without shoes will be 

recorded in centimetres at screening. 

7.1.2 Vital Signs and Body Weight 

Vital signs will include body temperature (oC), respiratory rate, supine and sitting radial pulse rates, 

and supine and sitting systolic and diastolic blood pressures.  Supine recordings will be made after the 

patient has been recumbent for 3 minutes.  Sitting recordings are to be made immediately after the 

patient has been sitting up for 1 minute.  An AE CRF must be completed for all clinically noteworthy 

changes identified.  Body weight without shoes will be recorded in kilograms whenever vital signs are 

recorded. 

7.1.3 Electrocardiogram 

Standard 12-lead electrocardiogram (ECG) will be conducted and will include calculation of QTc 

Interval. 

7.1.4 Laboratory Parameters 

The following laboratory tests are to be performed as indicated by the schedule of assessments: 

Haematology: haemoglobin, haematocrit, red blood cell count, white blood cell count (with 

differential), platelet count and absolute lymphocyte count. 

Biochemistry: albumin, albumin/globulin ratio, alanine aminotransferase (ALT, SGPT), alkaline 

phosphatase, aspartate aminotransferase (AST, SGOT), bilirubin-direct, bilirubin-indirect, bilirubin-

total, blood urea nitrogen, blood urea nitrogen/creatinine ratio, calcium, total cholesterol, chloride, 

creatine kinase, creatinine, gamma-glutamyl transpeptidase, globulin, glucose, lactate dehydrogenase 

(LDH), amylase, lipase, phosphorus-inorganic, potassium, protein-total, sodium, triglycerides and uric 

acid.  Patients with CRPC will also have a baseline serum testosterone assessment if not surgically 

castrated and serum PSA tests at all tumour assessment visits. 

Urinalysis: pH of freshly voided specimen, specific gravity, protein, glucose, ketones, blood and 

microscopic examination of the sediment. 

Serology: HIV, hepatitis B and C. 

Pregnancy test for females of childbearing potential will be performed by serum testing at the screening 

visit. 
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Laboratory samples will be analyzed by local laboratories for interpretation of results.  In the event of 

an unexplained clinically noteworthy abnormal laboratory test value, the test should be repeated 

immediately and followed up until it has returned to the normal range and/or an adequate explanation 

of the abnormality is found. 

In addition to the above, serum samples drawn at the same time as the local laboratory samples will be 

forwarded to the Central laboratory for assessing neutralizing antibodies to CVA21 and sICAM-1 (prior 

to infusion) and for assessing CVA21 RNA levels (prior to and post-infusion).  Please refer to the 

Laboratory Manual for sample processing details.  

7.1.5 CVA21 Excretion Testing 

Samples will be taken at each visit to assess for the presence of CVA21 viral RNA.  Urine, sputum and 

stool samples, throat swab and swabs of the outer dressing and CVA21 infusion site prior to each 

treatment will be taken and shipped to the Central Laboratory according to procedures outlined in the 

CAVATAK Laboratory Manual. 

CVA21 excretion testing will continue for each patient until such time as at least 2 consecutive test 

results have been below the limit of detection. 

7.1.6 CVA21 Transmission to Healthcare Providers and Close Contacts 

There is a possibility that patients in this study may excrete virus from the respiratory or gastrointestinal 

tract for some days after CVA21 infusion.  Patients should be treated as if they have a community-

acquired coxsackievirus infection, and do not require isolation, As such, caregivers, family members, 

clinical trial staff and healthcare workers must be aware of this potential shedding and follow the 

guidance listed below.  However, it must be noted that potential shedding is unlikely to be quantitatively 

different from a naturally acquired infection.  

Primary caregivers should be fully advised that the patient in the study may excrete infectious virus in 

respiratory and gastrointestinal tract secretions for a number of weeks following the initial viral 

infusion.  The caregivers should be fully informed that CVA21 is acquired naturally by the respiratory 

route and circulates naturally in the community from time to time.  Precautions that are normally 

undertaken during the general prevention of respiratory infections should be followed.  Hands should 

be washed with soap and warm water immediately following handling of faeces/faecal-soiled clothing, 

and material exposed to respiratory secretions such as tissues and handkerchiefs.  Caregivers and family 

members should observe personal hygiene (i.e. hand washing) following contact with recently treated 

patients.  Caregivers who present symptoms of a cold or flu should be requested to provide a sample 

for analysis of the underlying infection and to notify their treating physician (if medical attention 

sought) about possible exposure via this clinical trial. 

The sponsor recommends that during the course of the study all staff involved in the viral administration 

and the collection of excretion samples wear protective gloves and face masks that are disposed of 

immediately.  Although CVA21 is primarily transmitted via aerosols, infusion sites should be covered 

with an occlusive dressing.  For cycle 1, this dressing should remain in place until the next scheduled 

visit, when it will be replaced by a new dressing. For cycles 2-8 the dressing should remain for 2-3 days 

until the infusion site is dry and clear.  Viral administration should be performed in a manner to 

minimize potential exposure to immunocompromised individuals, i.e. viral administration should be 
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performed at the end of a scheduled clinic or in a room distanced from or annexed to the major patient 

treatment room.  Furthermore, systematic decontamination of surfaces that may directly come into 

contact with CVA21 or excretion samples must be undertaken with an appropriate antiviral agent (e.g. 

Virkon®, a sodium hypochlorite solution [5-6%] or formaldehyde [3%]).  All materials utilized in the 

viral administration must be disposed of in appropriate infectious waste containers. 

Any mishap such as accidental spillage or inoculation might expose a staff member to virus in ways 

not occurring naturally, although there is nothing to suggest they would be at particular risk as a result.  

Nevertheless, because of the above, it would be advisable that handling and inoculation of virus be 

done by staff trained in handling infectious agents and disposal of potentially infectious waste. 

If a healthcare worker or close contact reports illness that is possible from viral transmission of the 

injected patients, the back of the throat of the healthcare worker or close contact should be swabbed 

with a sterile cotton swab near the tonsils.  The patient should resist gagging and closing the mouth 

while the swab touches the back of the throat.  To improve the chances of detecting infectious agents, 

the swab may be used to scrape the back of the throat several times.  The swab should be placed 

immediately in viral transport media (e.g. Universal viral transport media, Becton Dickinson # 220221) 

and the sample stored at 4oC until transportation to the testing laboratory.  The close contact or 

healthcare person should wash their hands immediately. In addition or in place of the throat swab, a 

sputum sample may be given from the close contact or healthcare person.  As such the close contact or 

healthcare person patient will be asked to cough deeply and expectorate any material that comes up 

from their lungs into a special collection container and the sample kept at 4oC until transportation to 

the testing laboratory.  The patient or healthcare person should wash his/her hands immediately. 
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7.2 Study Assessments 

Assessments required during study visits are outlined in the Schedule of Procedures (Appendix 17.1, 

17.2 for VLA-009A and VLA-009B, respectively).  Unless otherwise specified, all assessments will be 

performed by the Investigator or other designated study personnel; for details see Table 13. 

Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Screening (Day -28 to Day 0) 

• Written Informed consent obtained. 

• Patient suitability assessed against inclusion and 

exclusion criteria. 

• Complete medical history. 

• Vital signs (blood pressure [BP], heart rate [HR], 

temperature). 

• Full physical examination. 

• ECOG Performance status. 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test and serum testosterone (if not surgically 

castrated) for patients with CRPC. 

• Urinalysis. 

• Pregnancy test (serum test for women of 

childbearing potential) performed within seven 

days of treatment. 

• HIV, hepatitis B and C serology. 

• Serum sample for determination of the level of 

serum neutralizing antibody to CVA21 and serum 

ICAM-1 and exploratory markers. 

• 12-lead ECG. 

• Tumour measurements. 

• Contrast-enhanced CT or MRI scan for immune-

related RECIST 1.1 criteria classification. Scans 

will be performed on abdomen, pelvis, chest +/- 

additional imaging of other known or suspected 

disease. Same imaging method must be used at all 

subsequent assessments.  For patients with prostate 

cancer, a bone scan must also be obtained. A bone 

scan performed within 3 months of screening may 

be used. 

• For patients in Cohort 3 and Dose Expansion 

(P2D) cohort only, they must have a lesion 

accessible for FNA or core biopsy or open biopsy 

on Day 8 of the first treatment cycle.  

• Record relevant prior and concomitant 

medications including the 28 days prior to planned 

first CVA21 treatment. 

• Adverse Events. 

 

 

 

 

 

 

 

Same as VLA-009A, except a biopsy is required 

(FNA is not acceptable). 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Visit 1 (Day 1) 

• Physical examination (symptom-directed). 

• ECOG performance status. 

• For patients with CRPC, a NRS pain scale 

assessment (Appendix 17.9). 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test (if patient has not had surgical castration) for 

patients with CRPC.  Absolute lymphocyte count 

to be done. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum samples for assessment of CVA21 RNA.  

Samples will be taken any time prior to and 15 

minutes, 1, 2, 4, 8 and 24 hours (±15 minutes) post 

infusion.  The sample at 8 hours is optional, as it 

may not be practical at all centres.   

• Serum sample for determination of the level of 

neutralizing antibody to CVA21 (i.e. anti-CVA21 

antibodies) prior to infusion (Note: the pre-

infusion CVA21 RNA serum sample will be used 

for this assessment) and serum ICAM-1 and 

exploratory markers. 

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site prior to 

treatment for CVA21 testing. 

• CVA21 intravenous infusion. 

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Vital signs one hour after infusion (BP, HR, 

temperature). 

• Adverse event assessment.  

• Record relevant concomitant medications.  

Same as VLA-009A. 

Visit 2 (Day 3 ± 1 day) 

• Physical examination (symptom-directed). 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Samples to 

be taken prior to CVA21 treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to and one hour post-infusion.  The pre-

infusion sample will also be used for determination 

of the level of neutralizing antibody to CVA21and 

serum ICAM-1 and exploratory markers. 

• Throat swab, urine, stool sample, sputum (if available) 

and swab of infusion site and outside of dressing prior 

to CVA21 infusion. 

• CVA21 intravenous infusion. 

• Vital signs one hour after infusion (BP, HR, 

temperature) 

• Adverse event assessment. 

• Record relevant concomitant medications. 

Same as VLA-009A. 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Visit 3 (Day 5 ± 1 day) 

• Physical examination (symptom-directed). 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Samples to 

be taken prior to CVA21 treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers. 

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside 

of dressing prior to CVA21 infusion. 

• CVA21 intravenous infusion. 

• Vital signs one hour after infusion (BP, HR, 

temperature). 

• Adverse event assessment.  

• Record relevant concomitant medications. 

Same as VLA-009A. 

Visit 4 (Day 8 ± 1 day) 

• Tumour biopsy or FNA, which may utilize image-

guidance, for analysis by the Central Laboratory to 

confirm that the virus is capable of tracking the 

tumour (qPCR) and by IHC staining to confirm 

viral infection of the ICAM-1 and/or DAF 

expressing tumours and that the normal 

surrounding tissues have been spared.  Viral 

culture of the biopsied tissue will also be 

undertaken.  

• Patients who are coming in for a biopsy sample on 

Day 8 should have the CBC sample drawn the 

same day. 

• Adverse event assessment.  

• Record relevant concomitant medications. 

• Physical examination (symptom-directed). 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).   

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA.  This sample will 

also be used for determination of the level of 

neutralizing antibody to CVA21 and serum 

ICAM-1 and exploratory markers.  

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion. 

• Pembrolizumab infusion followed by CVA21 

infusion. 

• Vital signs one hour after infusion (BP, HR, 

temperature). 

• Adverse event assessment.  

• Record relevant concomitant medications. 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Visit 5 (Cycle 2, Day 22 ± 1 day) Visit 5 (Cycle 1, Day 15 ± 2 days) 

• ECOG performance assessment. 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC.  Absolute lymphocyte 

counts on the first day of each cycle, only. Samples 

to be taken prior to CVA21 treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside 

of dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• CVA21 intravenous infusion;  

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 

• Tumour biopsy, which may utilize image-

guidance, for analysis by the Central Laboratory to 

confirm that the virus is capable of tracking the 

tumour (qPCR) and by IHC staining to confirm 

viral infection of the ICAM-1 and/or DAF 

expressing tumours and that the normal 

surrounding tissues have been spared.  Viral 

culture of the biopsied tissue will also be 

undertaken.   

• Serum sample for CVA21 RNA will also be 

drawn.  This sample will also be used for 

determination of the level of neutralizing antibody 

to CVA21 and serum ICAM-1 and exploratory 

markers.  

• Urinalysis.  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  

• Adverse event assessment.  

• Record relevant concomitant medications. 

Visit 6 (Cycle 3, Day 43 ± 4 day) Visit 6 (Cycle 2, Day 29 ± 1 day) 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC.  Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers. 

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• CVA21 intravenous infusion;  

• 12-lead ECG within 30 minutes post CVA21 infusion. 

• Within 7 days prior to this visit, tumour measurements 

and contrast-enhanced CT or MRI scan with tumour 

response assessment by RECIST 1.1 and irRECIST 

1.1.  

• Adverse event assessment. 

• Record relevant concomitant medications. 

• ECOG performance assessment. 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Absolute 

lymphocyte counts on the first day of each cycle, 

only.  Samples to be taken prior to CVA21 

treatment. 

• Urinalysis.  Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• Pembrolizumab infusion followed by CVA21 

infusion. 

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Visit 7 (Cycle 4, Day 64 ± 4 day) Visit 7 (Cycle 3, Day 50 ± 4 day) 

• ECOG performance assessment  

• For patients with CRPC, a NRS pain scale 

assessment (Appendix 17.9). 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC.  Absolute 

lymphocyte count and to be done to measure 

immunocompetence on the first day of each 

cycle, only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers.Throat swab, urine, stool 

sample, sputum (if available) and swab of 

infusion site and outside of dressing prior to 

CVA21 infusion unless 2 previous consecutive 

result sets have been below the limit of detection. 

• CVA21 intravenous infusion;  

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).    Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers. 

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• Pembrolizumab infusion followed by CVA21 

infusion. 

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Visit 8 (Cycle 5, Day 85 ± 7 day) Visit 8 (Cycle 4, Day 71 ± 4day) 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC.  Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside 

of dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• CVA21 intravenous infusion;  

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Within 7 days prior to this visit, tumour 

measurements and contrast-enhanced CT or MRI 

scan with tumour response assessment by 

RECIST 1.1 and irRECIST 1.1.  For patients with 

prostate cancer who have a positive bone scan at 

Screening, a follow-up bone scan must also be 

obtained.  For patients with a negative bone scan 

at Screening, a repeat bone scan is only necessary 

on clinical suspicion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Absolute 

lymphocyte count and to be done to measure 

immunocompetence on the first day of each 

cycle, only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers. 

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• Pembrolizumab infusion followed by CVA21 

infusion. 

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Visit 9 (Cycle 6, Day 106 ± 7 day) Visit 9 (Cycle 5, Day 92 ± 7 day) 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC.  Absolute lymphocyte 

counts on the first day of each cycle, only. Samples 

to be taken prior to CVA21 treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA and serum ICAM-1 and 

exploratory markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside 

of dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• CVA21 intravenous infusion;  

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Adverse event assessment.  

• Record relevant concomitant medications. 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).    Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• Pembrolizumab infusion followed by CVA21 

infusion. 

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Within 7 days prior to this visit, tumour 

measurements and contrast-enhanced CT or MRI 

scan with tumour response assessment by 

RECIST 1.1 and irRECIST 1.1.   

• Adverse event assessment. 

• Record relevant concomitant medications. 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Visit 10 (Cycle 7, Day 127 ± 7 day) Visit 10 (Cycle 6, Day 113 ± 7 day) 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC.  Absolute lymphocyte 

counts on the first day of each cycle, only. Samples 

to be taken prior to CVA21 treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside 

of dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• CVA21 intravenous infusion; 

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Within 7 days prior to this visit, tumour 

measurements and contrast-enhanced CT or MRI 

scan with tumour response assessment by RECIST 

1.1 and irRECIST 1.1.     

• Adverse event assessment. 

• Record relevant concomitant medications. 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA and serum ICAM-1 and 

exploratory markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• Pembrolizumab infusion followed by CVA21 

infusion. 

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Adverse event assessment.  

• Record relevant concomitant medications. 

 

Visit 11 (Cycle 8, Day 148 ± 7 day) Visit 11 (Cycle 7, Day 134 ± 7 day) 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC.  Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and ICAM-1 and exploratory 

markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside 

of dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• CVA21 intravenous infusion;  

• 12-lead ECG within 30 minutes post CVA21 infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and serum ICAM-1 and 

exploratory markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• Pembrolizumab infusion followed by CVA21 infusion. 

• 12-lead ECG within 30 minutes post CVA21 infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
Visit 12 (Month 6, End of Study) Visit 12 (Cycle 8, Day 155 ± 7 day) 

• Vital signs (blood pressure [BP], heart rate [HR], 

temperature). 

• Full physical examination. 

• ECOG Performance status. 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC.  Absolute lymphocyte 

count to be done.  

• Urinalysis. 

• Serum sample for determination of the level of 

neutralizing antibody to CVA21 and serum 

ICAM-1 and exploratory markers. 

• 12-lead ECG. 

• Within 7 days prior to this visit, tumour 

measurements and contrast-enhanced CT or MRI 

scan with tumour response assessment by RECIST 

1.1 and irRECIST 1.1.  For patients with prostate 

cancer who have a positive scan at Screening, a 

follow-up bone scan must also be obtained.  For 

patients with negative scans at Screening, a repeat 

bone scan is only necessary on clinical suspicion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and ICAM-1 and exploratory 

markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• Pembrolizumab infusion followed by CVA21 

infusion. 

• 12-lead ECG within 30 minutes post CVA21 

infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 

Visits 13-39 (176 ± 4 day – 722 ± 7 day) 

Not applicable 

• ECOG performance assessment  

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Absolute 

lymphocyte counts on the first day of each cycle, 

only. Samples to be taken prior to CVA21 

treatment. 

• Urinalysis. Samples to be taken prior to CVA21 

treatment. 

• Serum sample for CVA21 RNA drawn any time 

prior to CVA21 infusion and one hour post-

infusion.  The pre-infusion sample will also be 

used for determination of the level of neutralizing 

antibody to CVA21 and ICAM-1 and exploratory 

markers.   

• Throat swab, urine, stool sample, sputum (if 

available) and swab of infusion site and outside of 

dressing prior to CVA21 infusion unless 2 

previous consecutive result sets have been below 

the limit of detection. 

• Pembrolizumab infusion only. 

• 12-lead ECG within 30 minutes post CVA21 infusion. 

• Adverse event assessment. 

• Record relevant concomitant medications. 

• Within 7 days prior to D176, D260 and D344 visits, 

tumour measurements and contrast-enhanced CT or 

MRI scan with tumour response assessment by 

RECIST 1.1 and irRECIST 1.1. 
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Table 13: Patient Procedures or Assessments During Study Visits 

VLA-009A (first part) VLA-009B (second part) 
EARLY TERMINATION 

• Vital signs (blood pressure [BP], heart rate [HR], 

temperature). 

• Full physical examination. 

• ECOG performance status. 

• Blood/serum samples for general laboratory 

testing (biochemistry, haematology).  Serum PSA 

test for patients with CRPC. 

• Urinalysis. 

• Serum sample for determination of the level of 

neutralizing antibody to CVA21 and serum 

ICAM-1 and exploratory markers. 

• ECG. 

• Adverse event assessment. 

• Record relevant concomitant medications 

• Within 7 days prior to this visit, tumour 

measurements and contrast-enhanced CT or MRI 

scan with tumour response assessment by RECIST 

1.1 and irRECIST 1.1. CT or MRI scan is not 

required if one was conducted within 4 weeks prior 

to Early Termination visit. 

Same as VLA-009A. 

 

 

8. DATA COLLECTION 

Study data will be collected through entry on electronic Case Report forms.  eCRF Completion 

Guidelines should be reviewed for any questions on data entry or data fields. 

Study site staff responsible for data entry will be assigned password-protected user-specific access once 

they have been trained in the use of the eCRF system.  

 

9. STATISTICS AND DATA ANALYSIS 

9.1 Sample Size Calculation 

This Phase 1 study follows the standard “3+3” cohort design for dose escalation studies.  No formal 

sample size calculation is required. 
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9.2 Proposed Analyses 

Table 14 provides details of the proposed analyses. 

Table 14: Proposed Analyses 

VLA-009A (first part) VLA-009B (second part) 
Descriptive statistics will be used for all 

analyses.  No inferential statistical 

analyses are planned.  The mean, 

standard deviation, median, minimum 

and maximum will be calculated for 

continuous variables.  For discrete 

variables, descriptive analyses will be 

based on estimates of the number of 

patients and related percentages.  Time to 

event endpoints will be descriptively 

summarised using crude and KM 

product-limit estimators.  

Graphical display of treatment effects 

by time will be plotted for a limited 

number of efficacy and safety 

parameters. 

Following the determination of a safe dose of CVA21 in combination with 

pembrolizumab, two separate Phase 1b evaluations will be performed:  one for 

patients with non-small cell lung cancer and one for patients with bladder 

cancer. 

 

A Simon 2-stage design (Simon, 1989) will be used for both Phase 1b studies.  

For each stratum, the level of statistical significance is set at 5% (1-sided) and 

power is set at 80%. 

 

 

NSCLC  

It is estimated (based on Keynote-001 data; Garon et al., 2015) that in a heavily 

pre-treated NSCLC cohort the overall response rate (ORR) to pembrolizumab 

alone will be ~20%. Therefore for NSCLC, the null hypothesis assumes the 

overall response rate (ORR) is estimated at 20% and the alternative response 

rate is 40%. This provides the following optimal design – see table below. 

 

 
Rule 

at 
stage 

1 

Rule 

at 
stage 

2 

Significance 

level 

Power Prob 

(stop at 
Stage 1 if 

H0) 

Prob 

(stop at 
Stage 1 if 

H1) 

Expected 

sample size 
at H0 

4/13 13/43 0.0496 80.02% 0.747 0.169 20.6 

 

Thirteen (13) subjects will initially be enrolled.  If 3 or fewer responses are 

observed in the first 13 subjects, enrolment will be stopped and the true 

response rate assumed to be consistent with 20%.  If 4 or more responses are 

observed in the first 13 subjects (31%), the Stage 1 criteria will have been met, 

and an additional 30 subjects will be enrolled (43 in total).  At least 13 

responses among the 43 subjects (30%) must be observed to reject the null 

hypothesis of a 20% response rate.  

  

Bladder Cancer  

It is estimated (based on Keynote-012 data; Plimack et al., 2015) that in a 

heavily pre-treated bladder cancer cohort the overall ORR to pembrolizumab 

alone will be ~24%.  Therefore for bladder cancer, the null hypothesis assumes 

the overall response rate is 24% and the alternative response rate is 45%.  This 

provided the following optimal design: 
Rule 

at 

stage 
1 

Rule 

at 

stage 
2 

Significance 

level 

Power Prob 

(stop at 

Stage 1 
if H0) 

Prob 

(stop at 

Stage 1 
if H1) 

Expected 

sample size 

at H0 

5/15 13/35 0.0470 80.45% 0.719 0.120 20.6 

 

Fifteen (15) subjects will initially be enrolled.  If 4 or fewer responses are 

observed in the first 15 subjects, enrolment will be stopped and the true 

response rate assumed to be consistent with 24%.  If 5 or more responses are 

observed in the first 15 subjects (33%), the Stage 1 criteria will have been met, 

and an additional 20 subjects will be enrolled (35 in total).  At least 13 

responses among the 35 subjects (37%) must be observed to reject the null 

hypothesis of a 20% response rate.   

  

Change in immune cell infiltrate and/or volume will be quantitated and 

analysed by cohort.  Progression-free survival and overall survival will be 

summarized using the Kaplan-Meier method.  Graphical display of treatment 

effects by time will be plotted for a limited number of efficacy and safety 

parameters. 

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study  Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 69 of 106 

9.2.1 Overall Response Rate  

Overall Response [Complete Response (CR) + Partial Response (PR)] will be assessed on evaluable 

target and non-target lesions measured by contrast-enhanced CT or MRI scan according to RECIST 1.1 

and immune-related RECIST 1.1 criteria (Appendix 17.4 and 17.5).  Response may be measured by 

direct measurement (e.g. calipers) if this method is judged to be a better reflection of tumour size 

compared to imaging.  

For VLA-009A, the patient’s disease will be restaged at Days 43, 85, 127 and 168.  In the case of 

unconfirmed CR, PR or PD at Day 168 scan a confirmatory scan should be done 4-6 weeks later.   

For VLA-009B, the patient’s disease will be restaged at Day 176.  In the case of unconfirmed CR, PR 

or PD at Day 176 scan, a confirmatory scan should be done 4-6 weeks later. 

For an objective response (Partial Response) to occur, the sum of the longest diameters of the index 

lesions + the diameter of any new lesion must decrease by at least 30% from baseline.   

9.2.2 Progression Free Survival (PFS) 

PFS will be calculated using immune-related RECIST 1.1 and standard RECIST 1.1 criteria (Appendix 

17.4 and 17.5).  

PFS will be calculated as the time after the initiation of CVA21 treatment to progressive disease, as 

determined by standard RECIST 1.1 criteria, or death due to any cause, whichever occurs first. 

The irPFS will be calculated as the time a patient remains in CR, PR or SD by immune-related RECIST 

1.1 criteria from the initiation of CVA21 treatment to progressive disease or death due to any cause, 

whichever occurs first.   

If a patient has PD by tumour measurement, without rapid clinical deterioration as assessed by the 

investigator, he/she will not be declared to have confirmed PD until confirmed on the next tumour 

measurement at least 4-6 weeks later or intervening rapid clinical deterioration. If patient remains in 

study and has unconfirmed PD immediately followed in 4-6 with confirmed PD, the date of 

unconfirmed PD is used to calculate irPFS. 

For VLA-009A, for patients with CRPC who develop progressive disease, as assessed by PCWG2 bone 

scan criteria and are withdrawn from the study, they will be censored from the standard RECIST 1.1 

and immune-related RECIST1.1 patient populations at that timepoint. 

9.2.3 Disease Control Rate 

The DCR will be calculated by immune-related RECIST 1.1 at 3 months for VLA-009A and 6 

months for VLA-009B and includes the percentage of: 

1. Patients meeting the criteria for SD, PR or CR, or 

2. Patients having all 3 of below: 

o Have unconfirmed PD; 

o Did not have rapid clinical progression as judged by the investigator, and; 

o Subsequently met the criteria of having SD, PR or CR. 
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9.2.4 Duration of Response 

Duration of response (CR or PR) is defined as the time between the first observation of an objective 

response to the time of disease progression, or withdrawal from the trial. 

9.2.5 Overall Survival 

Overall survival is defined as the time from the initiation of CVA21 treatment until death due to any 

cause.  Patients who do not die on study will be censored at the date of the last known to be alive.  One 

day will be added to the calculation to ensure both event endpoint days are properly taken into account. 
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10. ADVERSE EVENTS 

The Investigator is responsible for the detection and documentation of events meeting the criteria and 

definitions detailed below. 

Full details of contraindications and side effects that have been reported following administration of 

the trial drug can be found in the Investigator’s Brochure. 

Participants should be instructed to contact their Investigator at any time after consenting to join the 

trial if any symptoms develop.  All reported adverse events (AEs) that occur after joining the trial must 

be recorded in detail in the CRF.  In the case of an AE, the Investigator should initiate the appropriate 

treatment according to their medical judgment.  Participants with AEs present at the last visit must be 

followed up until resolution or stabilisation of the event. 

Progression of the cancer under study is not considered an adverse event unless it is considered to be 

drug-related by the investigator. 

All adverse events that occur after the consent form is signed but before enrolment must be reported by 

the investigator if they cause the subject to be excluded from the trial, or are the result of a protocol-

specified intervention, including but not limited to washout or discontinuation of usual therapy, diet, 

placebo treatment or a procedure. 

From the time of enrolment through 30 days following cessation of treatment, all adverse events must 

be reported by the investigator.  Such events will be recorded at each examination on the Adverse Event 

case report forms/worksheets.  The reporting timeframe for adverse events meeting any serious criteria 

is described in section Immediate Reporting of Adverse Events to the Sponsor.  The investigator will 

make every attempt to follow all subjects with non-serious adverse events for outcome. 

10.1 Definitions 

An adverse event (AE) is any untoward medical event affecting a clinical trial participant.  Each initial 

AE will be considered for severity, causality or expectedness and may be reclassified as a serious event 

or reaction based on prevailing circumstances. 

An adverse reaction (AR) is where it is suspected that an AE has been caused by a reaction to a trial 

drug 

A serious adverse event (SAE), serious adverse reaction (SAR) or suspected unexpected serious 

adverse reaction (SUSAR) is any AE, AR or UAR that at any dose: 

• results in death; 

• is life threatening (i.e. the patient was at risk of death at the time of the event; it does not refer 

to an event which hypothetically might have caused death if it were more severe); 

• requires hospitalisation or prolongation of existing hospitalisation; 

• results in persistent or significant disability or incapacity; 

• is a congenital anomaly or birth defect. 

Note: Hospitalisations for treatment planned prior to randomisation and hospitalisation for elective 

treatment of a pre-existing condition will not be considered as an AE.  Complications occurring during 

such hospitalisation will be AEs or SAEs as appropriate. 
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10.2 Reporting of overdoses to the sponsor for VLA-009B 

For this trial, an overdose will be defined as ≥1000 mg (5 times the dose) of pembrolizumab.  No specific 

information is available on the treatment of overdose of pembrolizumab.  In the event of overdose, the 

subject should be observed closely for signs of toxicity.  Appropriate supportive treatment should be 

provided if clinically indicated. 

10.3 Reporting of Pregnancy and Lactation to the Sponsor  

Table 15 provides details of for reporting pregnancy and lactation. 

Table 15: Patient Procedures Reporting Pregnancy and Lactation 

VLA-009A (first part) VLA-009B (second part) 

Female trial patients who become pregnant 

during the trial must be immediately withdrawn 

from study treatment. Pregnancy is not 

considered an AE or SAE however there is 

insufficient data at this stage of development to 

completely outweigh any risks to the foetus.  

 

The investigator must collect pregnancy 

information for female trial patients or female 

partners of male trial patients who become 

pregnant while participating in a study.  The 

Investigator should record the information on a 

Pregnancy Notification Form and submit this to 

the Sponsor within 14 days of being made aware 

of the pregnancy. A negative pregnancy test is 

required in female patients of childbearing  

 

Any pregnancy that occurs in a trial patient or a 

trial patient’s partner during a trial should be 

followed to outcome.  In some circumstances, it 

may be necessary to monitor the development of 

the newborn for an appropriate period post-

delivery.   

Should the trial patient or trial patients partner 

not wish for the pregnancy to followed to 

outcome or beyond, this should be noted in the 

CRF and medical notes as appropriate. 

Although pregnancy and lactation are not 

considered adverse events, it is the 

responsibility of investigators or their designees 

to report any pregnancy or lactation in a subject 

(spontaneously reported to them) that occurs 

during the trial.  

 

Pregnancies and lactations that occur after the 

consent form is signed but before treatment 

allocation/randomization must be reported by 

the investigator if they cause the subject to be 

excluded from the trial, or are the result of a 

protocol-specified intervention, including but 

not limited to washout or discontinuation of 

usual therapy, diet, placebo treatment or a 

procedure.   

 

Pregnancies and lactations that occur from the 

time of treatment allocation/randomization 

through 120 days following cessation of 

Sponsor’s product, or 30 days following 

cessation of treatment if the subject initiates 

new anticancer therapy, whichever is earlier, 

must be reported by the investigator.  All 

reported pregnancies must be followed to the 

completion/termination of the pregnancy.  

Pregnancy outcomes of spontaneous abortion, 

missed abortion, benign hydatidiform mole, 

blighted ovum, fetal death, intrauterine death, 

miscarriage and stillbirth must be reported as 

serious events (Important Medical Events).  If 

the pregnancy continues to term, the outcome 

(health of infant) must also be reported. 

 

Such events must be reported within 24 hours 

to the Sponsor.  Reporting procedures can be 

found in the Investigator Trial File Binder (or 

equivalent). 
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Table 15: Patient Procedures Reporting Pregnancy and Lactation 

VLA-009A (first part) VLA-009B (second part) 

The site will contact the subject at least 

monthly and document the subject’s status until 

the pregnancy has been completed or 

terminated.  The outcome of the pregnancy will 

be reported to the Sponsor without delay and 

within 24 hours if the outcome is a serious 

adverse experience (e.g. death, abortion, 

congenital anomaly, or other disabling or life-

threatening complication to the mother or 

newborn).  The study investigator will make 

every effort to obtain permission to follow the 

outcome of the pregnancy and report the 

condition of the fetus or newborn to the 

Sponsor.   If a male subject impregnates his 

female partner the study personnel at the site 

must be informed immediately and the 

pregnancy reported to the Sponsor and followed 

as described above and in Section 10 

(Reporting of Pregnancy and Lactation to the 

Sponsor). 

 

10.4 Assessing of Adverse Events and Events of Clinical Interest  

Serious Adverse Events 

A serious adverse event is any adverse event occurring at any dose or during any use of Sponsor's 

product that: 

• Results in death; 

• Is life threatening; 

• Results in persistent or significant disability/incapacity; 

• Results in or prolongs an existing inpatient hospitalization; 

• Is a congenital anomaly/birth defect; 

• Is another important medical event. 

Note: In addition to the above criteria, adverse events meeting either of the below criteria, although 

not serious per ICH definition, are reportable to the Sponsor in the same timeframe as SAEs to meet 

certain local requirements. 

Therefore, these events are considered serious by the Sponsor for collection purposes. 

• Is a new cancer (that is not a condition of the study); 

• Is associated with an overdose. 

 

For the time period beginning when the consent form is signed until treatment initiation, any serious 

adverse event, or follow up to a serious adverse event, including death due to any cause other than 

progression of the cancer under study that occurs to any subject must be reported within 24 hours to 

the Sponsor if it causes the subject to be excluded from the trial, or is the result of a protocol-specified 

intervention, including but not limited to washout or discontinuation of usual therapy, diet, placebo 

treatment or a procedure. 
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For the time period beginning at treatment allocation/randomization through 90 days following 

cessation of treatment, or 30 days following cessation of treatment if the subject initiates new anticancer 

therapy, whichever is earlier, any serious adverse event, or follow up to a serious adverse event, 

including death due to any cause other than progression of the cancer under study, whether or not related 

to the Sponsor's product, must be reported within 24 hours to the Sponsor.  Reporting procedures can 

be found in the Investigator Trial File Binder (or equivalent) 

Additionally, any serious adverse event, considered by an investigator who is a qualified physician to 

be related to the Sponsor's product that is brought to the attention of the investigator at any time 

following consent through the end of the specified safety follow-up period specified in the paragraph 

above, or at any time outside of the time period specified in the previous paragraph also must be 

reported immediately to the Sponsor. All subjects with serious adverse events must be followed up for 

outcome. 

Events of Clinical Interest 

Selected non-serious and serious adverse events are also known as Events of Clinical Interest (ECI) 

and must be reported to the Sponsor. 

For the time period beginning when the consent form is signed until treatment initiation, any ECI, or 

follow up to an ECI, that occurs to any subject must be reported within 24 hours to the Sponsor if it 

causes the subject to be excluded from the trial, or is the result of a protocol-specified intervention, 

including but not limited to washout or discontinuation of usual therapy, diet, placebo treatment or a 

procedure. 

For the time period beginning at treatment initiation through 30 days following cessation of treatment, 

any ECI, or follow up to an ECI, whether or not related to the Sponsor’s product, must be reported 

within 24 hours to the Sponsor.  Reporting procedures can be found in the Investigator Trial File Binder 

(or equivalent). 

Events of clinical interest for this trial include: 

• an overdose of Sponsor's product, as defined in Section - Definition of an Overdose for This 

Protocol and Reporting of Overdose to the Sponsor, that is not associated with clinical 

symptoms or abnormal laboratory results.  

• an elevated AST or ALT lab value that is greater than or equal to 3X the upper limit of normal 

and an elevated total bilirubin lab value that is greater than or equal to 2X the upper limit of 

normal and, at the same time, an alkaline phosphatase lab value that is less than 2X the upper 

limit of normal, as determined by way of protocol-specified laboratory testing or unscheduled 

laboratory testing*. 

 

*Note:  These criteria are based upon available regulatory guidance documents.  The purpose of the 

criteria is to specify a threshold of abnormal hepatic tests that may require an additional evaluation 

for an underlying etiology.  The trial site guidance for assessment and follow up of these criteria can 

be found in the Investigator Trial File Binder (or equivalent). 
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10.5 Recording AEs and SAEs 

Depending on severity, when an AE/SAE occurs, it is the responsibility of the Investigator to review 

all documentation (e.g. hospital notes, laboratory and diagnostic reports) related to the event.  The 

Investigator should then record all relevant information in the CRF and on the SAE form. 

Information to be collected includes dose, type of event, onset date, Investigator assessment of severity 

and causality, date of resolution as well as treatment required, investigations needed and outcome. 

10.6 Evaluation of AEs and SAEs 

Seriousness, causality, severity and expectedness should be evaluated as though the participant is taking 

active drug.   

10.6.1 Assessment of Seriousness 

The Investigator should make an assessment of seriousness as defined in Section 10.1. 

10.6.2 Assessment of Causality 

The Investigator must make an assessment of whether the AE/SAE is likely to be related to treatment 

according to the following definitions: 

Unrelated: This category applies to those AEs that are clearly and incontrovertibly due to extraneous 

causes (disease, environment, etc.). 

Unlikely:  This category applies to those AEs that are judged to be unrelated to the test drug, but for 

which no extraneous cause may be found.  An AE may be considered unlikely to be related to study 

medication when it meets two of the following criteria: (1) it does not follow a reasonable temporal 

sequence from administration of the test drug; (2) it could readily have been produced by the patient’s 

clinical state, environmental or toxic factors, or other modes of therapy administered to the patient; (3) 

it does not follow a known pattern of response to the test drug; or (4) it does not reappear or worsen 

when the drug is re-administered. 

Possibly: This category applies to those AEs for which a connection with the test drug administration 

appears unlikely but cannot be ruled out with certainty.  An AE may be considered possibly related 

when it meets two of the following criteria: (1) it follows a reasonable temporal sequence from 

administration of the drug; (2) it could not readily have been produced by the patient’s clinical state, 

environmental or toxic factors, or other modes of therapy administered to the patient; or (3) it follows 

a known pattern of response to the test drug. 

Probably: This category applies to those AEs that the investigator feels with a high degree of certainty 

are related to the test drug.  An AE may be considered probably related when it meets 3 of the following 

criteria: (1) it follows a reasonable temporal sequence from administration of the drug; (2) it could not 

be reasonably explained by the known characteristics of the patient’s clinical state, environmental or 

toxic factors, or other modes of therapy administered to the patient; (3) it disappears or decreases on 

cessation or reduction in dose (note that there are exceptions when an AE does not disappear upon 

discontinuation of the drug, yet drug-relatedness clearly exists; for example, as in bone marrow 
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depression, fixed drug eruptions, or tardive dyskinesia); or (4) it follows a known pattern of response 

to the test drug. 

Definitely: This category applies to those AEs that the investigator feels are incontrovertibly related to 

test drug.  An AE may be assigned an attribution of definitely related when it meets all of the following 

criteria: (1) it follows a reasonable temporal sequence from administration of the drug; (2) it could not 

be reasonably explained by the known characteristics of the patient’s clinical state, environmental or 

toxic factors, or other modes of therapy administered to the patient; (3) it disappears or decreases on 

cessation or reduction in dose and recurs with re-exposure to drug (if rechallenge occurs); and (4) it 

follows a known pattern of response to the test drug. 

All AEs/SAEs judged as having a reasonable suspected causal relationship (e.g. possibly, probably, 

definitely) to the study drug will be considered as ARs/SARs. All AEs/SAEs judged as being related 

(e.g. possibly, probably, definitely) to an interaction between the study drug and another drug will also 

be considered to be ARs/SAR. 

Alternative causes such as natural history of the underlying disease, concomitant therapy, other risk 

factors and the temporal relationship of the event to the treatment should be considered.  The blind 

should not be broken for the purpose of making this assessment.  

10.6.3 Assessment of Severity 

The severity of AEs will be assessed according to the NCI CTCAE, version 4.0.  If the AE is not defined 

in the CTCAE, the Investigator will determine the severity based on the following definitions: 

• Mild (Grade 1): asymptomatic or mild symptoms; clinical or diagnostic observations only; 

intervention not indicated. 

• Moderate (Grade 2): minimal, local or non-invasive intervention indicated; limiting age-

appropriate instrumental ADL*. 

• Severe (Grade 3): medically significant but not immediately life-threatening; 

hospitalization or prolongation of hospitalization indicated; disabling; limiting self-care 

ADL**. 

• Life-threatening (Grade 4): urgent intervention indicated. 

• Death (Grade 5): death related to AE. 

 

*  Instrumental ADL refer to preparing meals, shopping for groceries or clothes, using 

the telephone, managing money, etc. 

**  Self-care ADL refer to bathing, dressing and undressing, feeding self, using the toilet, 

taking medications, and not bedridden. 

 

10.6.4 Assessment of Expectedness 

If an event is judged to be an AR/SAR, the evaluation of expectedness should be made based on 

knowledge of the reaction and the relevant product information documented in the SmPC and 

Investigator’s Brochure. 
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10.7 Reporting of SAE/SARs and SUSARS 

Once the Investigator becomes aware that an SAE has occurred in a study participant, they must report 

the information to the Sponsor within 24 hours of becoming aware of the event.  The SAE form must 

be completed as thoroughly as possible with all available details of the event, signed by the Investigator 

or designee.  If all the required information is not available at the time of reporting, the Investigator 

must ensure that any missing information is provided as soon as this becomes available.  It should be 

indicated on the report that this information is follow-up information of a previously reported event. 

10.8 Regulatory Reporting Requirements 

An annual Development Safety Update Report (DSUR) will be submitted to the MHRA and the main 

REC listing all SARs and SUSARs.  The sponsor or designee is responsible for submitting annual 

DSURs to the MHRA and the main REC on the anniversary of the Clinical Trial Authorisation 

approval. 

The sponsor or designee is responsible for informing the MHRA and the main REC of these safety 

issues.  Fatal or life threatening SUSARs will be reported to MHRA no later than 7 calendar days and 

all other SUSARs will be reported no later than 15 calendar days after they are first aware of the 

reaction. 

10.9 Follow-up Procedures 

After initially recording an AE or recording and reporting an SAE, the Investigator is required to follow 

each participant until resolution.  Follow up information on an SAE should be reported to the Sponsor 

or designee. 

Unless otherwise stated in the protocol, AEs and SAEs should be followed up until resolution or death 

of the trial patient. 

12. TRIAL MANAGEMENT AND OVERSIGHT 

12.1 Data Monitoring Committee 

An independent Data Monitoring Committee will not be required to oversee the safety of patients in 

the trial as this task will be the responsibility of the Cohort Committee.  The Cohort Committee will 

consist of the Principal Investigators participating in this study, the Medical Monitor, and 

representatives from Viralytics and monitoring organisation (CRO).  The Cohort Committee will meet 

by telephone shortly after the last patient in a cohort has been observed for 21days after their initial 

CVA21 infusion.  They will review safety and any dose-limiting toxicities to confirm whether the 

cohort should be expanded or whether it is appropriate to open enrolment in the next CVA21 dose level. 

12.2 Inspection of Records 

Principal Investigators and institutions involved in the study will permit trial related monitoring, audits, 

REC review, and regulatory inspection(s).  In the event of an audit, the Investigator agrees to allow the 

Sponsor, representatives of the Sponsor or regulatory authorities direct access to all study records and 

source documentation. 
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12.3 Study Monitoring 

A monitor, designated by the Sponsor, or an appointed local monitor will visit the study sites prior to 

the start of the study, during the course of the study and will undertake a close down visit at study end. 

12.4 Risk Assessment 

12.4.1 Potential Risks 

There are three main potential risks: 

• The most common potential risk for patients in this study is an adverse event of CVA21-related 

“flu-like” illness.  This is usually mild-moderate in severity and usually resolves within a few 

days.   

• Signs and symptoms of transient septicaemia such as fever, chills, rigors and tachycardia 

• Although not observed in current studies, there is also a possible risk of CVA21 transmission 

to healthcare workers associated with patient care and conducting study assessments, and close 

contacts of the patients themselves.  Should a case of CVA21 transmission be suspected, details 

should be recorded per the procedures outlined in Appendix 17.8 and 17.9. 

Further information on potential risks and guidance for the Investigator may be found in the current 

CAVATAK Investigator’s Brochure. 

12.4.2 Minimising Risks 

The risks identified in Section 12.4.1 may be minimized as follows: 

• While this risk is unlikely to be minimized, patient’s symptoms may be addressed through the 

administration of antipyretics and non-steroidal anti-inflammatory drugs. 

• Inadvertent transmission of CVA21 from treated patients to healthcare workers can be minimized 

if procedures used in the handling of Biosafety Level 2 agents are followed.  Viral administration 

should be performed in a manner to minimize potential exposure to other cancer suffering or 

immunocompromised individuals.  Furthermore, systematic decontamination of surfaces that 

may directly come into contact with CVA21 or excretion samples must be undertaken, with an 

appropriate anti-viral agent (e.g. Virkon®, a sodium hypochlorite solution [5-6%] or 

formaldehyde [3%]).  All materials utilized in the viral administration must be disposed of in 

appropriate infectious waste containers. 

Any mishap such as accidental spillage or inoculation might expose a staff member to virus in ways not 

occurring naturally, although there is nothing to suggest they would be at particular risk as a result. 

Nevertheless, because of the above, it would be advisable that handling and inoculation of virus be done 

by staff trained in handling infectious agents and disposal of potentially infectious waste. Accidental spills 

from samples and operations should be adsorbed with paper tissues soaked with an appropriate anti-viral 

agent (e.g. Virkon®, a sodium hypochlorite solution [5-6%] or formaldehyde [3%]) and then with water. 

Tissues should then be discarded in proper containers designated for infectious laboratory/hospital waste.  

Please refer to the CVA21 Material Safety Data Sheet. 
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Inadvertent transmission of CVA21 from treated patients to close contacts may be minimized through 

thorough patient education of potential transmission routes.  Precautions are highlighted in a specific 

patient information sheet “What to do on a CAVATAK study”.  

13. GOOD CLINICAL PRACTICES 

13.1 Ethical Conduct of the Study 

The study will be conducted in accordance with local laws and the principles of good clinical practice 

(GCP) and research for human patients (Declaration of Helsinki). 

A favourable ethical opinion will be obtained from the appropriate REC and local NHS R&D approval 

will be obtained prior to commencement of the study. 

13.2 Regulatory Compliance of the Study 

The study will not commence until a Clinical Trial Authorisation (CTA) is obtained from the 

appropriate Regulatory Authority.  The protocol and study conduct will comply with the Medicines for 

Human Use (Clinical Trials) Regulations 2004, and any relevant amendments. 

13.3 Investigator Responsibilities 

The Investigator is responsible for the overall conduct of the study at the site and compliance with the 

protocol and any protocol amendments.  In accordance with the principles of GCP, the following areas 

listed in this section are also the responsibility of the Investigator.  Responsibilities may be delegated 

to an appropriate member of study site staff.  Delegated tasks must be documented on a Delegation Log 

and signed by all those named on the list. 

13.3.1 Informed Consent 

The Investigator is responsible for ensuring informed consent is obtained before any protocol specific 

procedures are carried out.  The decision of a participant to participate in clinical research is voluntary 

and should be based on a clear understanding of what is involved. 

Participants must receive adequate oral and written information – appropriate Participant Information 

and Informed Consent Forms will be provided.  The oral explanation to the participant should be 

performed by the Investigator or designated person, and must cover all the elements specified in the 

Participant Information Sheet/Informed Consent. 

The participant must be given every opportunity to clarify any points they do not understand and, if 

necessary, ask for more information.  The participant must be given sufficient time to consider the 

information provided.  It should be emphasised that the participant may withdraw their consent to 

participate at any time without loss of benefits to which they otherwise would be entitled. 

The participant should be informed and agree to their medical records being inspected by regulatory 

authorities but understand that inspection is undertaken by authorised personnel and their data will 

remain confidential. 
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The Investigator or delegated member of the trial team and the participant should sign and date the 

Informed Consent Form(s) to confirm that consent has been obtained.  The participant should receive 

a copy of this document and a copy should be filed in the Trial Master File (TMF) or Investigator Site 

File (ISF) as appropriate. 

13.3.2 Study Site Staff 

The Investigator must be familiar with the IMP, protocol and the study requirements.  It is the 

Investigator’s responsibility to ensure that all staff assisting with the study are adequately informed 

about the IMP, protocol and their trial related duties. 

13.3.3 Data Recording 

The Investigator is responsible for the quality of the data recorded in the eCRF.  Data should be entered 

within 72 hours of the patient visit. 

13.3.4 Investigator Documentation 

Prior to beginning the study, each Investigator will be asked to provide particular essential documents 

to the Sponsor, including but not limited to: 

• An original signed Investigator’s Declaration (as part of the Clinical Trial Agreement 

documents); 

• A signed copy of the Investigator’s responsibilities letter issued by the Sponsor. 

 

The Investigator, with the agreement of the Sponsor, will ensure all other documents required for 

compliance with the principles of GCP are retained in a TMF and that appropriate documentation is 

available in local ISFs. 

13.3.5 GCP Training 

All study staff must hold evidence of appropriate GCP training or undergo GCP training.  This should 

be updated as appropriate throughout the trial. 

13.3.6 Confidentiality 

All laboratory specimens, evaluation forms, reports, and other records must be identified in a manner 

designed to maintain participant confidentiality.  All records must be kept in a secure storage area with 

limited access.  Clinical information will not be released without the written permission of the 

participant, except as necessary for monitoring and auditing by the Sponsor, its designee, Regulatory 

Authorities, or the REC.  The Investigator and study site staff involved with this study may not disclose 

or use for any purpose other than performance of the study, any data, record, or other unpublished, 

confidential information disclosed to those individuals for the purpose of the study.  Prior written 

agreement from the Sponsor or its designee must be obtained for the disclosure of any said confidential 

information to other parties. 
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13.3.7 Data Protection 

All Investigators and study site staff involved with this study must comply with the requirements of the 

Data Protection Act 1998 with regard to the collection, storage, processing and disclosure of personal 

information and will uphold the Act’s core principles.  Access to collated participant data will be 

restricted to those clinicians treating the participants. 

Computers used to collate the data will have limited access measures via assigned user names and 

passwords. 

Published results will not contain any personal data that could allow identification of individual 

participants. 

 

14. STUDY CONDUCT RESPONSIBILITIES 

14.1 Protocol Amendments 

Any changes in research activity, except those necessary to remove an apparent, immediate hazard to 

the participant, must be reviewed and approved by the Sponsor.  Amendments to the protocol must be 

submitted in writing to the appropriate REC, Regulatory Authority and local R&D for approval prior 

to participants being enrolled into an amended protocol. 

14.2 Protocol Violations and Deviations 

The Investigator should not implement any deviation from the protocol without agreement from 

Viralytics, the Chief Investigator and appropriate REC, Regulatory Authority and R&D approval except 

where necessary to eliminate an immediate hazard to trial participants. 

In the event that an Investigator needs to deviate from the protocol, the nature of and reasons for the 

deviation should be recorded in the CRF.  If this necessitates a subsequent protocol amendment, this 

should be submitted to the REC, Regulatory Authority and local R&D for review and approval if 

appropriate. 

14.3 Study Record Retention 

All study documentation will be kept by the site for at least 15 years after publication of the study data.   

14.4 End of Study 

The end of study is defined as the last participant’s last visit. 

The Investigators and/or Viralytics have the right at any time to terminate the study for clinical or 

administrative reasons.  

The end of the study will be reported to the REC and Regulatory Authority within 90 days, or 15 days 

if the study is terminated prematurely.  The Investigators will inform participants and ensure that the 

appropriate follow up is arranged for all involved. 
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A summary report of the study will be provided to the REC and Regulatory Authority within 1 year of 

the end of the study.  An end of study report should also be issued to the funders at the end of funding. 

14.5 Continuation of Drug Following the End of Study 

There are no plans at this time to provide CVA21 to patients following completion of their participation 

in this study. 

 

15. REPORTING, PUBLICATIONS AND NOTIFICATION OF RESULTS 

15.1 Authorship Policy 

Ownership of the data arising from this study resides with the Sponsor.  On completion of the study, 

the study data will be analysed and tabulated, and a clinical study report will be prepared.  

15.2 Publication 

As a multicentre trial, the sponsor intends to publish clinical data from all centres participating in the 

investigation.  A publication committee selected by the sponsor will submit draft manuscripts to all 

participating investigators for their comments.  In conformity with the uniform requirements for 

manuscripts submitted to biomedical journals published by the International Committee of Medical 

Journal Editors (Kassirer and Angell, 1991), investigators whose contribution consists solely in the 

collection of data will not be named individually as authors.  Rather, those investigators will receive a 

collective authorship as the “CVA21 STORM Study Group” and will be identified in a note. 

Individual investigators and/or their associates subsequently may publish additional findings of this study 

in scientific journals or present them at scientific meetings, provided that the sponsor is given ample 

opportunity to review any proposed abstract, manuscript, or slide presentation prior to its submission.  

This review is required to ensure that the sponsor is aware of all written and oral presentations of the data 

and does not imply any editorial review or restriction of the contents of the presentation or use. 
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17. APPENDICES 

17.1 Schedule of Procedures for VLA-009A 

17.2 Schedule of Procedures for VLA-009B 

17.3 ECOG Performance Status Classification 

17.4 Evaluation of Immune-Related Response Criteria for VLA-009A 

17.5 Evaluation of Immune-Related Response Criteria for VLA-009B 

17.6 Monitoring Plan, Quality Control and Quality Assurance 

17.7 Health care worker instructions in case of suspected CVA21 transmission 

17.8 Instructions for close contacts for CVA transmission 
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17.10 Dose Confirmation/Expansion Rules 

17.11  Dose Modification Guidelines for Drug-Related Adverse Events for VLA-009B 
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17.1 Schedule of Procedures for VLA-009A 

Table 16: Schedule of Procedures for VLA-009A 

Visit 
 Cycle 1  Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6 Cycle 7 Cycle 8 

Month 

6 

Early 

Termination r 
Screening Visit 1 Visit 2 Visit 3 Visit 4 

Visit 

5 

Visit 

6 

Visit 

7 

Visit 

8 

Visit 

9 

Visit 

10 

Visit 

11 

Visit 

12 

Day  1 3 5 8 22 43 64 85 106 127 148 168 

Visit Window (days) -28 to -1 ± 1 ± 1 ± 1 ± 1 ± 1 ± 4 ± 4 ± 7 ± 7 ± 7 ± 7 ± 7 

Informed Consent X              

Inclusion/Exclusion X              

Medical History X              

Vital Signs X X X X         X X 
Physical Examinationa X X X X         X X 
ECOG Performance Statusb X X    X X X X X X X X X 
General Laboratoryc X X X X X X X X X X X X X X 
Serum testosterone PSA testd X X    X X X X X X X X X 
ALCe  X    X X X X X X X X  

Urinalysisc X X X X X X X X X X X X X X 
Pregnancy Testf X              

HIV and Hepatitis B and Cg X              

Anti-CVA21 Antibodiesh X X X X X X X X X X X X X X 
Serum CVA21 RNA (PK/PD)i   X X X X X X X X X X X X X 
Serum ICAM-1 and exploratory 
markersj 

X X X X X X X X X X X X X X 

ECGk X X    X X X X X X X X X 
Radiology, Tumour 

Measurement and Response 
Assessmentl 

X      X  X  X  X X 

Tumour Biopsym     X          

Pain NRSs  X      X       

Prior/Concomitant Medications X X X X X X X X X X X X X X 
CVA21 Excretion Samples n  X X X  X X X X X X X   
CVA21 administration o  X X X  X X X X X X X   

Adverse events p X X X X X X X X X X X X X X 

 

Table Legend: 

a Full Physical Examination at Screening, Month 6 and Early Termination.  All other visits will require a symptom-directed physical examination. 

b On days where CVA21 is administered, ECOG performance status assessed prior to CVA21 infusion. 

c Haematology, serum chemistry and urinalysis testing will be conducted by local institutions laboratories. Samples to be taken prior to CVA21 treatment. 

d For patients with CRPC, serum testosterone will be assessed at Screening  to confirm eligibility (except for patients who have been surgically castrated). Serum PSA will 

be assessed at Screening, Visit 1, 5, 6, 7, 8, 9, 10, 11, Month 6 and Early Termination. 

e Absolute Lymphocyte Count (ALC) will be assessed at Visit 1, before CVA21 infusion on the first day of every treatment Cycle, and Month 6. 

f Serum test for women of childbearing potential. 

g Assessed by local laboratory per local measurement procedures. 
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h On days where CVA21 is administered,  sample will be drawn any time before CVA21 infusion. 

i For Cycle 1, Day 1, serum samples will be obtained any time before and within 15 minutes of the end of the CVA21 infusion, and 1, 2, 4, 8 and 24 hours  post CVA21 

infusion.  The sample window preference is ±15mins, however ±30mins and ±1 hr will be accepted for 8 and 24 hours post CVA21 infusion respectively. The sample at 8 

hours is optional, as it may not be practical at all centres.  For Cycle 1, Days 3 and 5, serum samples will be obtained any time prior to CVA21 infusion and one hour post 

infusion.  For Cycles 2-8, serum samples will be drawn any time before CVA21 infusion on Day 1 and one hour post-infusion.  Samples will be sent to the Central Laboratory 

for testing.  Infectivity assay will be done only if PCR is positive. 

j On the days CVA21 is infused, serum ICAM-1 samples are drawn on the first day of each cycle any time before CVA21 infusion. 

k 12-lead ECG, including calculation of QTc Interval.  On days where CVA21 is administered, the ECG will be taken within 30 minutes post infusion.   

l Contrast-enhanced CT or MRI scan (abdomen, pelvis, chest +/- additional imaging of other known or suspicious areas) will be conducted at Screening, within 7 days prior 

to Cycle 3 (Day 43), within 7 days prior to every second cycle (Days 85 and 127), and within 7 days prior to Month 6 (Day 168). Tumour response will be assessed through 

irRECIST1.1 and standard RECIST 1.1 criteria at these visits. It is advisable that a contrast-enhanced CT or MRI scan should be performed on the same machine and at the 

same institution for each patient. Target and non-target lesions will be identified at Screening and an appropriate reproducible method determined for response assessment 

(calliper, CT/MRI or other appropriate imaging technique) will be used at Screening and subsequent assessments.  For patients with prostate cancer, bone scans will be done 

at Screening and for those with positive scans, a repeat scan will be done within 7 days prior to Day 85 and within 7 days prior to Month 6 (Day 168).  For patients with 

negative scans at Screening, a repeat bone scan is only necessary on clinical suspicion. Progression will be documented by a scan showing at least two new lesions compared 

to the lowest value recorded in the study after Screening.   

m For patients who have consented to biopsy, samples should be obtained on Day 8 ± 2days (and must be at least 24 hours after Visit 3 CVA21 infusion). Biopsy is preferred 

but may be substituted with a FNA.  For Cohort 3 or P2D cohort biopsy or FNA is required.  Image guidance may be utilised to obtain sample. Samples submitted to the 

Central Laboratory will be assessed for ICAM-1 and DAF by immunohistochemistry (biopsy) and CVA21 RNA (FNA or biopsy). 

n Urine, sputum and stool samples, throat swab, and swabs of the outer dressing and CVA21 infusion site prior to each treatment for PCR assessment of CVA21 viral RNA. 

Infectivity assay is performed if the PCR is positive.  If a healthcare worker or close contact reports illness that suggests possible viral transmission from an injected patient, 

a throat swab and/or sputum sample may be collected.  Additional viral excretion samples not required if 2 previous consecutive result sets have been below the limit of 

detection. 

o CVA21 will be administered intravenously over 30 minutes on Day 1 of each 21-day cycle for a maximum of 8 cycles.  For Cycle 1 additional CVA21 infusion will be 

received on Days 3 and 5. CVA21 infusion may be delayed by one day if any CVA21-related AE has not resolved to ≤ grade 2. Patients will receive one of 3 CVA21 dose 

levels, starting with the lowest dose in the first cohort.  Safety will be reviewed after all patients in a cohort complete the first 21-day cycle before a decision is made to 

progress to the next dose level.  

p Adverse events will be assessed using CTCAE v4.0 criteria. 

q The Month 6 visit is the final on-study visit.  Patients will be followed per standard of care and details of disease progression and survival will be collected in a Survival 

Follow-up form. 

r The Early Termination Visit will be conducted for patients who withdraw from the study prior to the Month 6 visit.  A CT or MRI scan is not required if one was conducted 

within 4 weeks prior to the Early Termination visit. 

sPain NRS for prostate cancer patients at visits 1 and 7 only. 

  

 

 04BNL5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2022-005007:e005007. 11 2023;J Immunother Cancer, et al. Rudin CM



Viralytics Ltd, VLA-009 STORM Study    Version 4.0 • 11 November 2015 

CONFIDENTIAL • Page 88 of 106 

 

17.2 Schedule of Procedures for VLA-009B 

Table 17: Schedule of Procedures for VLA-009B 

Visit 

 CVA21 Cycle 1        
Cycle 

2 

Cycle 

3 

Cycle 

4 

Cycle 

5 

Cycle 

6 

Cycle 

7 

Cycle 

8 

Assessment 

Visits q12wks 

Pembrolizumab 

q3wks 

E
a
r
ly

 T
e
rm

in
a

ti
o

n
q
 

Screenin

g 

Visit  

1 

Visit 

2 

Visit 

3 

Visit 

4 

Visit 

5 

Visit 

6 

Visit 

7 

Visit 

8 

Visit 

9 

Visit   

10 

Visit   

11 

Visit 

12 

Visits 13, 17, 

21, 25, 29, 33, 

37 and 39 

Visits 14, 15, 16, 18, 

19, 20, 22, 23, 24, 26, 

27, 28, 30, 31, 32, 34, 

35, 36, and 38 

Day  1 3 5 8 15 29 50 71 92 113 134 155 
176, 260, 344, 
428, 512, 596, 

680 and 722 

197, 218, 239, 281, 

302, 323, 365, 386, 
407, 449, 470, 491, 

533, 554, 575, 617, 

638, 659 and 701 

Visit Window (days) -28 to 0 ± 1 ± 1 ± 1 ± 1 ± 2 ± 1 ± 4 ± 4 ± 7 ± 7 ± 7 ± 7 ± 7 ± 7  

Informed Consent X                

Inclusion/Exclusion X                

Medical History X                

Vital Signs X X X X          X  X 
Physical Examination a X X X X          X  X 
ECOG Performance Status b X X    X X X X X X X X X  X 
General Laboratory c X X X X X X X X X X X X X X  X 
ALC d  X    X X X X X X X X X  X 
Urinalysis c X X X X X X X X X X X X X X  X 

Pregnancy Test e X                
HIV and Hepatitis B and C f X                

TSH/FreeT4 X X     X X X X X X X X  X 

Anti-CVA21 Antibodies g X X X X X X X X X X X X X X  X 

Serum CVA21 RNA 
(PK/PD)h 

 X X X X X X X X X X X X X 
 

X 

Serum ICAM-1 and 

exploratory markers i 
X X X X X X X X X X X X X X 

 
X 

ECG j X X     X X X X X X X X  X 
Radiology, Tumour 

Measurement and Response 

Assessment k 

X         X    X 
 

Xl 

Tumour Biopsy l X     X        X  X 
Prior/Concomitant 

Medications 
X X X X X X X X X X X X X X 

X 
X 

CVA21 Excretion Samples m  X X X  X X X X X X X X    
CVA21 administration  n  X X X X  X X X X X X X    
pembrolizumab o     X  X X X X X X X X X X 

Adverse events p X X X X X X X X X X X X X X X X 

 

Table Legend: 

a Full Physical Examination at Screening, Day 722 and Early Termination.  All other visits will require a symptom-directed physical examination. 
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b On days where CVA21 is administered, ECOG performance status assessed prior to CVA21 infusion. 

c Haematology, serum chemistry and urinalysis testing will be conducted by local institutions laboratories.  

d Absolute Lymphocyte Count (ALC) will be assessed at Visit 1, before CVA21 infusion on the first day of every treatment Cycle, and Day 722. 

e Serum test for women of childbearing potential. 

f Assessed by local laboratory per local measurement procedures. 

g On days where CVA21 is administered,  sample will be drawn any time before CVA21 infusion. 

h For Cycle 1, Day 1, serum samples will be obtained any time before and within 15 minutes of the end of the CVA21 infusion, and 1, 2, 4, 8 and 24 hours post 

CVA21 infusion.  The sample window preference is ±15 mins, however ± 30 mins and ±1 hr will be accepted for 8 and 24 hours post CVA21 infusion 

respectively.  The sample at 8 hours is optional, as it may not be practical at all centres.  For Cycle 1, Days 3 and 5, serum samples will be obtained any time 

prior to CVA21 infusion and one hour post infusion.  For Cycles 2-8, serum samples will be drawn any time before CVA21 infusion on Days 1, and one hour 

post-infusion.  Samples will be sent to the Central Laboratory for testing.  Infectivity assay will be done only if PCR is positive. 

i On the days CVA21 is infused, serum ICAM-1 samples are drawn on the first day of each cycle any time before CVA21 infusion. 

j 12-lead ECG.  On days where CVA21 is administered, the ECG will be taken within 30 minutes post infusion.   
k Contrast-enhanced CT or MRI scan (abdomen, pelvis, chest +/- additional imaging of other known or suspicious areas) will be conducted at Screening, and 

within 7 days prior to Day 92 and Day 176.  If the patient remains on study past Day 176, contrast-enhanced CT or MRI scan (abdomen, pelvis, chest +/- 

additional imaging of other known or suspicious areas) will continue at 12-weekly intervals (Days 260, 344, 428, 512, 596, 680 and 722).  Tumour response 

will be assessed through irRECIST1.1 and standard RECIST 1.1 criteria at these visits.  It is advisable that a contrast-enhanced CT or MRI scan should be 

performed on the same machine and at the same institution for each patient.  Target and non-target lesions will be identified at Screening and an appropriate 

reproducible method determined for response assessment (calliper, CT/MRI or other appropriate imaging technique) will be used at Screening and subsequent 

assessments.  Progression will be documented by a scan showing at least two new lesions compared to the lowest value recorded in the study after Screening.    

l For patients who have consented to biopsy, samples should be obtained at screening and on Day 15 ± 2 days (and must be at least 24 hours after Visit 3 CVA21 

infusion).  Biopsies may be excisional or wedge biopsies obtained with a scalpel, core needle biopsies obtained with modest pressure in a single motion, or 

snare biopsies, but fine needle aspirates (FNA), frozen sample, plastic embedded sample cell block  or formalin fixed sample that was frozen at any point will 

not be acceptable.  Optional biopsy may be taken at any scheduled visit past Day 15 at the discretion of the investigator.  For Cohort 3 or P2D cohort biopsy as 

described above is required.  Image guidance may be utilised to obtain sample.  Samples submitted to the Central Laboratory will be assessed for ICAM-1 and 

DAF by immunohistochemistry (biopsy) and CVA21 RNA (biopsy) and exploratory markers of immune activity including, but not limited to, PD-L1 

expression. 

m Urine, sputum and stool samples, throat swab, and swabs of the outer dressing and CVA21 infusion site prior to each treatment for PCR assessment of CVA21 

viral RNA.  Infectivity assay is performed if the PCR is positive.  If a healthcare worker or close contact reports illness that suggests possible viral transmission 

from an injected patient, a throat swab and/or sputum sample may be collected.  Additional viral excretion samples not required if 2 previous consecutive result 

sets have been below the limit of detection. 

n CVA21 will be administered intravenously over 30 minutes on Day 1 of each 21-day cycle for a maximum of 8 cycles.  For Cycle 1, additional CVA21 

infusions will be received on Days 3, 5 and 8.  CVA21 infusion may be delayed by one day if any CVA21-related AE has not resolved to ≤ grade 2.  Patients 
will receive one of 3 CVA21 dose levels, starting with the lowest dose in the first cohort.  Safety will be reviewed after all patients in a cohort complete the 

first 21-day cycle before a decision is made to progress to the next dose level.  

o Patients with NSCLC or bladder cancer: pembrolizumab 200mg  by intravenous infusion over 30 minutes q3weeks, prior to CVA21 infusion. 

p Adverse events will be assessed using CTCAE v4.0 criteria. 

q The Early Termination Visit will be conducted for patients who withdraw from the study prior to the Day 722 visit.  A CT or MRI scan is not required if one 

was conducted within 4 weeks prior to the Early Termination visit. 
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17.3 ECOG Performance Status Classification 

 

ECOG PERFORMANCE STATUS 

Grade 0  Fully active, able to carry on all pre-disease performance without restriction. 

Grade 1 Restricted in physically strenuous activity but ambulatory and able to carry out work of 

a light or sedentary nature, e.g. light house work, office work. 

Grade 2 Ambulatory and capable of all self-care but unable to carry out any work activities up 

and about more than 50% of waking hours. 

Grade 3 Capable of only limited self-care, confined to bed or chair more than 50% of waking 

hours. 

Grade 4 Completely disabled.  Cannot carry on any self-care.  Totally confined to bed or chair. 
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17.4 Evaluation of Immune-Related Response Criteria for VLA-009A 

Table 18: Comparison Between RECIST 1.1 Criteria and the irRC* for VLA-009A 
 RECIST 1.1 irRC RECIST 1.1 

New, measurable 

lesions  

(i.e. ≥5 × 5 mm) 

Always represent PD.  For an objective response to occur, the sum 

of the longest diameters of the index lesions 

+ the diameter of any new lesion must 

decrease by at least 30% from baseline.  

New, non-

measurable lesions 

(i.e. <5 × 5 mm) 

Always represent PD. 

 

Does not define progression (but precludes 

irCR) 

Non-index lesions Changes contribute to defining best 

overall response (BOR) of CR, PR, SD, 

and PD. 

Contribute to defining irCR (complete 

disappearance required). 

CR Disappearance of all lesions in two 

consecutive observations not less than 

4 week apart. 

Disappearance of all lesions in two 

consecutive observations not less than 4 

week apart if single arm trial and primary 

endpoint only.  In trials where response is 

not the primary endpoint, confirmation of 

response is not required. 

PR RECIST 1.1 
> or = 30% decrease in the sum of the 

diameters of all index lesions compared 

with baseline in two observations at 

least 4 week apart, in absence of new 

lesions or unequivocal progression of 

non-index lesions. 

≥30% decrease in tumour burden compared 

with baseline in two observations at least 4 

week apart if single arm trial and primary 

endpoint only.  In trials where response is 

not the primary endpoint, confirmation of 

response is not required. 

 

SD RECIST 1.1 
30% decrease in sum of longest 

diameters of all index lesions compared 

with baseline cannot be established nor 

20% increase compared with nadir, in 

the absence of new lesions or 

unequivocal progression of non-index 

lesions. 

30% decrease in tumour burden compared 

with baseline cannot be established nor 

20% increase compared with nadir.  

PD RECIST 1.1 
At least 20% increase in the sum of the 

longest diameters of index lesions or 

unequivocal progression of non-index 

lesions 

At least 20% increase in tumour burden 

compared with nadir (at any single time 

point) in two consecutive observations at 

least 4 week apart.  

Handling of lymph 

nodes 

Not differentiated from other tumour 

measurements 

Lymph nodes are considered pathologically 

enlarged if >10 mm in SAD.  To be 

measurable, nodal lesions must be ≥15 mm 
in SAD.  Nodal lesions with SAD >10 mm 

and <15 mm are non-measurable.  The sum 

of the diameters (LD for extra nodal target 

lesions, SAD for nodal lesions) is followed 

through the course of therapy. 

For prostate cancer patients, the PCWG-2 

recommends that the greatest diameter of a 

lymph node must measure at least 20mm by 

spiral CT to be considered a target lesion. 
* Wolchok et al., 2009. 
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Table 19: Derivation of irRC Overall Responses* for VLA-009A 

(Modified for RECIST 1.1. Criteria) 
Measurable response Non-measureable response Overall response 

Index and new, 

measurable lesions 

(tumour burden)** % 

Non-index lesions 
New, non-measurable 

lesions 
Using irRC 

↓100 Absent Absent irCR 

↓100 Stable Any irPR 

↓100 Unequivocal progression Any irPR 

↓≥30 Absent/ Stable Any irPR 

↓≥30 Unequivocal progression Any irPR 

↓<30 to <20↑ Absent/ Stable Any irSD 

↓<30 to <20↑ Unequivocal progression Any irSD 

≥20↑ Any Any irPD^ 
* Wolchok et al., 2009. 

**Decreases assessed relative to nadir (including baseline if it is the smallest sum), including measurable lesions only (>=5mm). 
Note: Progression (irPD) is confirmed by a second consecutive assessment at least 4 weeks apart. 
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17.5 Evaluation of Immune-Related Response Criteria for VLA-009B 

Endpoints: 

Overall Response Rate (ORR) - Overall survival will be included as it is a standard 

assessment of clinical benefit in subjects with NSCLC or Bladder cancer. ORR and the duration 

of response by RECIST 1.1 criteria as assessed by investigator review. 

Progression-Free survival (PFS) - RECIST 1.1 will be used to determine the dates of 

progression as this methodology is accepted by regulatory authorities.  Final determination of 

radiologic progression will be based on investigator assessment of progression, rather than site 

study team assessment.   

Immune-related RECIST 

RECIST 1.1 will be adapted to account for the unique tumour response characteristics seen with 

treatment of pembrolizumab.  Immunotherapeutic agents such as pembrolizumab may produce anti-

tumour effects by potentiating endogenous cancer-specific immune responses.  The response patterns 

seen with such an approach may extend beyond the typical time course of responses seen with cytotoxic 

agents, and can manifest a clinical response after an initial increase in tumour burden or even the 

appearance of new lesions.  Standard RECIST may not provide an accurate response assessment of 

immunotherapeutic agents such as pembrolizumab.   Therefore, RECIST 1.1 will be used with the 

following adaptations: 

If radiologic imaging by central imaging vendor (if applicable) verifies initial PD, tumour assessment 

should be repeated ≥4 weeks later in order to confirm PD with the option of continuing treatment per 

below while awaiting radiologic confirmation of progression.   

If repeat imaging shows < 20% tumour burden compared to nadir, stable or improved previous new 

lesion (if identified as cause for initial PD), and stable/improved non-target disease (if identified as 

cause for initial PD), treatment may be continued / resumed.   

If repeat imaging confirms PD due to any of the scenarios list below, subjects will be discontinued from 

study therapy.   

In determining whether or not the tumour burden has increased or decreased, site study team should 

consider all target lesions as well as non-target lesions. 

Scenarios where PD is confirmed at repeat imaging: 

• Tumour burden remains ≥ 20% and at least 5 mm absolute increase compared to nadir 

• Non-target disease resulting in initial PD is worse (qualitative) 

• New lesion resulting in initial PD is worse (qualitative) 

• Additional new lesion(s) since last evaluation. 

In subjects who have initial evidence of radiological PD verified by imaging, it is at the discretion of 

the treating physician whether to continue a subject on study treatment until repeat imaging is obtained.  

This clinical judgment decision should be based on the subject’s overall clinical condition, including 

performance status, clinical symptoms, and laboratory data.  Subjects may receive pembrolizumab 
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treatment while waiting for confirmation of PD if they are clinically stable as defined by the following 

criteria: 

• Absence of signs and symptoms indicating disease progression 

• No decline in ECOG performance status 

• Absence of rapid progression of disease 

• Absence of progressive tumour at critical anatomical sites (e.g. cord compression) requiring 

urgent alternative medical intervention 

When feasible, subjects should not be discontinued until progression is confirmed.  This allowance to 

continue treatment despite initial radiologic progression takes into account the observation that some 

subjects can have a transient tumour flare in the first few months after the start of immunotherapy, but 

with subsequent disease response.  Subjects that are deemed clinically unstable are not required to have 

repeat imaging for confirmation of progressive disease.  

Tumour Imaging and RECIST Assessment  

Tumour imaging should be performed by computed tomography (CT) (preferred).   MRI or magnetic 

resonance imaging should only be used when CT is contraindicated or for imaging in the brain, but the 

same imaging technique should be used in a subject throughout the trial.  CT scan is the more commonly 

used modality and is preferred for the majority of patients.  An MRI can be utilized if clinically 

appropriate.   

Imaging should include the chest, abdomen, and pelvis.  

Local site study team reading (investigator assessment with site radiology reading) based on RECIST 

1.1 will be used to determine subject eligibility. 

Initial Tumour Imaging 

Initial tumour imaging at screening must be performed within 28 days prior to the date of enrolment.  

The site study team must review screening images to confirm the subject has measurable disease per 

RECIST 1.1. The screening images must be submitted to the Sponsor. 

Scans performed as part of routine clinical management are acceptable for use as initial tumour imaging 

if they are of diagnostic quality and performed within 28 days prior to the date of enrolment and can be 

submitted to the Sponsor.   

On Study Tumour Imaging 

The first on study imaging assessment should be performed at 12 weeks (92 days ±7 days) from the 

date of enrolment.  Subsequent tumour imaging should be performed every 12 weeks (± 7 days) or 

more frequently if clinically indicated.  Imaging should not be delayed for delays in cycle starts or 

extension of pembrolizumab cycle intervals.   

Per RECIST 1.1, partial or complete response should be confirmed by a repeat tumour imaging 

assessment not less than 4 weeks from the date the response was first documented.  The tumour imaging 

for confirmation of response may be performed at the earliest 4 weeks after the first indication of 

response, or at the next scheduled scan (i.e. 6 weeks later), whichever is clinically indicated.   
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Continue to perform imaging until whichever of the following occurs first:  

• Initial site-assessed disease progression is verified by the central imaging vendor (if applicable) 

• The start of new anti-cancer treatment 

• Withdrawal of consent 

• Death  

• The end of the study 

Note:  if the site study team assessed disease progression is verified by the central imaging vendor and 

the subject is clinically stable, it is the discretion of the PI to continue to treat and image the subject at 

least 4 weeks after the first tumour imaging indicating progressive disease. irRECIST would then be 

followed by the study site to determine if the follow-up tumour imaging confirms progressive disease.  

Subjects who have unconfirmed disease progression may continue on treatment and follow the regular 

imaging schedule intervals until progression is confirmed. 

RECIST Assessment of Disease 

RECIST 1.1 will be applied as the primary measure for assessment of tumour response, date of disease 

progression, and as a basis for all protocol guidelines related to disease status (e.g. discontinuation of 

study therapy).  

During the follow-up period, imaging will be repeated every 12 weeks (±7 days). See the Schedule of 

Procedures (Appendix 17.1 and 17.2) for information about the Follow-up Visits. 

irRECIST Assessment of Disease 

As noted above, if tumour imaging shows initial disease progression, the study site may elect to 

continue treatment, repeat imaging ≥ 4 weeks later and assess tumour response or confirmed 
progression per irRECIST (see Table 20). 

irRECIST is RECIST 1.1 adapted as described below to account for the unique tumour response seen 

with immunotherapeutic drugs. irRECIST will be used by site investigator/local radiology review to 

assess tumour response and progression, and make treatment decisions. This data will be collected in 

the clinical database. Treatment efficacy based on irRECIST will be evaluated retrospectively.  
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Table 20: Imaging and Treatment after First Radiologic Evidence of PD for VLA-009B 

 
Clinically Stable Clinically Unstable 

Imaging Treatment Imaging Treatment 

1st radiologic 

evidence of PD by 

RECIST 1.1  

Repeat imaging 

at > 4 weeks at 

site to confirm 

PD 

May continue study 

treatment at the local 

site Investigator’s 

discretion while 

awaiting 

confirmatory tumour 

imaging by site by 

irRECIST. 

Repeat imaging 

at > 4 weeks to 

confirm PD per 

physician 

discretion only 

Discontinue treatment 

Repeat tumour 

imaging confirms 

PD by irRECIST 

at the local site 

No additional 

imaging required 

Discontinue 

treatment (exception 

is possible upon 

consultation with 

sponsor) 

No additional 

imaging 

required 

N/A 

Repeat tumour 

imaging shows 

SD, PR or CR by 

irRECIST by the 

local site 

Continue 

regularly 

scheduled 

imaging 

assessments  

Continue study 

treatment at the local 

site Investigator’s 

discretion 

Continue 

regularly 

scheduled 

imaging 

assessments  

May restart study 

treatment if condition 

has improved and/or 

clinically stable per 

Investigator’s 

discretion. Next 

tumour image should 

occur according to 

regularly scheduled 

imaging assessments. 

• In determining whether or not the tumour burden has increased or decreased, local study site 

investigators should consider all target lesions as well as non-target lesions (please refer to irRECIST 

TIP Sheet).  Subjects that are deemed clinically unstable are not required to have repeat tumour imaging 

for confirmation.   

• For a clinically stable subject with first radiologic evidence of progressive disease by RECIST 1.1 (i.e. 

unconfirmed progression of disease), it is at the discretion of the site investigator to continue 

treating the subject with the assigned treatment per protocol until progression of disease is confirmed at 

least 28 days from the date of the scan first suggesting PD. If radiologic progression is confirmed by 

subsequent scan then the subject will be discontinued from trial treatment.  If radiologic progression is 

not confirmed by irRECIST per the site, then the subjects may continue on treatment and follow the 

regular imaging schedule intervals until progression is confirmed at a later timepoint by the site.  

o NOTE: If a subject has confirmed radiographic progression (i.e. 2 scans at least 4 weeks apart 

demonstrating progressive disease) per irRECIST, but the subject is achieving a clinically 

meaningful benefit, and there is no further increase in the tumour burden at the confirmatory 

tumour imaging, an exception to continue treatment may be considered following consultation 

with the Sponsor. In this case, if treatment is continued, tumour imaging should continue to be 

performed following the intervals as outlined in the Schedule of Procedures. 

• Any subject deemed clinically unstable should be discontinued from trial treatment at 1st radiologic 

evidence of PD and is not required to have repeat imaging for PD confirmation. 

• irRECIST data will be collected in the clinical database. 
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17.6 Monitoring Plan, Quality Control and Quality Assurance 

This study will be monitored at all stages of its development by the clinical research organization (CRO) 

designated by the sponsor.  Monitoring visits of active sites will occur every 4-8 weeks, with weekly 

telephone and/or email communication to assure that the clinical trial is conducted according to protocol 

and complies with guidelines of Good Clinical Practice.  On-site review of eCRFs and Investigational 

Medicinal Product inventory and dispensing records will include a review of forms for completeness and 

clarity and consistency with source documents available for each patient.  Note that a variety of original 

documents, data and records will be considered as source documents in this trial. 

Medical advisors and clinical research associates or assistants may request to witness patient evaluations 

occurring as part of this protocol.  The investigator and appropriate personnel will be periodically 

requested to attend meetings/workshops organized by the sponsor to assure acceptable protocol execution.  

The study may be patient to audit by the sponsor or by regulatory authorities.  If such an audit occurs, the 

investigator must agree to allow access to required patient records.  By signing this protocol, the 

investigator grants permission to personnel from the sponsor, its representatives and appropriate 

regulatory authorities for on-site monitoring of all appropriate study documentation, as well as on-site 

review of the procedures employed in eCRF generation, where clinically appropriate. 
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17.7 Health care worker instructions in case of suspected CVA21 transmission 

General information 

Coxsackievirus A21 is a naturally occurring virus that induces mild upper respiratory symptoms during 

natural infection of humans.  CVA21 is acquired naturally by the respiratory route and circulates 

naturally in the community from time to time.  Based on a number of small serology monitoring studies, 

around 20-50% of the general population possess pre-existing immunity to CVA21.  CVA21 naturally 

infects cells in the respiratory tract that are known to express ICAM-1, thereby resulting in the 

development of “common cold”-like symptoms commonly observed during natural and experimental 

infection.  During experimental human infection with CVA21 via intranasal administration, infectious 

virus has been recovered in nasal washing, throat swab, sputum and feces.   

As such there is a possibility that patients in the study may excrete virus from the respiratory or 

gastrointestinal tract for some days after CVA21 administration.  As such, caregivers, family members, 

clinical trial staff and healthcare workers must be aware of this potential shedding and follow the 

guidance listed below.  However, it must be noted that potential shedding is unlikely to be quantitatively 

different from naturally acquired infection.  

Specific instructions 

• The sponsor recommends that during the course of the study all staff involved in the viral 

administration and the collection of excretion samples wear protective gloves and face masks 

that are disposed of immediately.  Although CVA21 is primarily transmitted via aerosols, 

injected lesions should be covered with an occlusive dressing that covers the entire lesion.  This 

dressing should remain in place until the next scheduled visit, when it will be replaced by a 

new dressing.  Viral administration should be performed in a manner to minimize potential 

exposure to immunocompromised individuals.  Furthermore, systematic decontamination of 

surfaces that may directly come into contact with viral inoculum or excretion samples must be 

undertaken with an appropriate antiviral agent (e.g. Virkon®, a sodium hypochlorite solution 

[5-6%] or formaldehyde [3%]).  All materials utilized in the viral administration must be 

disposed of in appropriate infectious waste containers. 

• In the event of an accidental spillage of CVA21, the healthcare should wear a protective 

laboratory gown, protective gloves and a face mask that are disposed of immediately following 

the decontamination process.  The contaminated site should be immediately be covered with 

an appropriate antiviral agent (e.g. Virkon®, a sodium hypochlorite solution [5-6%] or 

formaldehyde [3%]) for at least 10 minutes and then adsorbent tissue/paper used to collect the 

antiviral solution.  The contaminated site should then be thoroughly wiped with a clean tissue 

containing fresh antiviral solution and then wiped dry with fresh tissue.  Contaminated tissues 

should be disposed of in appropriate infectious waste containers.  If the contaminated area 

contains fragments of the vial containing the CVA21 solution then they should be immediately 

placed in a sealed bio-hazard sharps container. 

• Any mishap such as accidental spillage or inoculation might expose a staff member to virus in 

ways not occurring naturally, although there is nothing to suggest they would be at particular 
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risk as a result.  Nevertheless, because of the above, it would be advisable that handling and 

inoculation of virus be done by staff trained in handling infectious agents and disposal of 

potentially infectious waste. 

• In the event that a health care worker accidentally injects themselves with CVA21, encourage 

bleeding from the skin wound and wash the injured area with copious soapy water, disinfectant, 

scrub solution or water and cover the site of injection with an occlusive dressing. 

• If a health care worker experiences symptoms of a “common cold infection” following recent 

contact with a study patient, then the duration and severity of the symptoms should be noted 

on the supplied record form.  Furthermore, a throat swab or sputum sample may be taken for 

analysis of the presence of CVA21. 
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Record of Illness by Health Care Worker for Suspected Transmission from CVA21-Treated Patient 
Name of 

health care 

worker 

Age/Sex  Date of 

first 

contact*  

Date of 

last 

contact** 

High 

temperature 

(°C) 

Nausea  

 

(Yes/No) 

Sore 

Throat 

(Yes/No) 

Diarrhoea 

 

(Yes/No) 

Duration of 

illness 

(days) 

Throat swab 

taken? 

(Yes/No) 

Other comments about 

illness 

           

           

           

           

           

           

           

           

           

* Date of first contact with patient after treatment 

** Date of last contact with patient prior to developing illness 

 

This form (or one similar) may be used to as a source document to track any suspected cases of CVA21 transmission from patients who have received CVA21 

on a Viralytics clinical trial.  Because it contains confidential information, it should be stored at the study site in to maintain confidentiality. 

Should a health care worker experience symptoms of a “common cold “following recent contact with a study patient, detail of the illness should be recorded 

in the above form.  If the health care worker is concerned that they may have contracted a CVA21 infection, a throat swab or sputum sample may be obtained 

by the site staff for confirmation by the central laboratory.  Samples will be identified using the following coded numbering system to maintain confidentiality: 

Site #-hcwxx, where xx is a consecutive 2-digit number starting at 01.  Results will be sent back to the submitting site on a standard laboratory report. 

Note: it may not be possible to determine which CVA21-treated patient was the source of the transmission; this diagnostic process will simply confirm if 

CVA21 is identified in the sample submitted.  The site will retain all information to link the sample back to the specific health care worker.
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17.8 Instructions for close contacts for CVA transmission 

Coxsackievirus A21 is a naturally occurring virus that induces mild upper respiratory symptoms during 

natural infection of humans.  CVA21 is acquired naturally by the respiratory route and circulates 

naturally in the community from time to time.  Based on a number of small serology monitoring studies, 

around 20-50% of the general population possess pre-existing immunity to CVA21.  CVA21 naturally 

infects cells in the respiratory tract that are known to express ICAM-1, thereby resulting in the 

development of “common cold”-like symptoms commonly observed during natural and experimental 

infection.  During experimental human infection with CVA21 via intranasal administration, infectious 

virus has been recovered in nasal washing, throat swab, sputum and feces.   

As such there is a possibility that patients in the study may excrete virus from the respiratory or 

gastrointestinal tract for some days after CVA21 administration.  As such, caregivers, family members, 

clinical trial staff and healthcare workers must be aware of this potential shedding and follow the 

guidance listed below.  However, it must be noted that potential shedding is unlikely to be quantitatively 

different from naturally acquired infection.  

Specific instructions 

• Patients in the study may excrete infectious virus in respiratory and gastrointestinal tract 

secretions for a number of weeks following the initial viral injection.  Precautions that are 

normally undertaken during the general prevention of respiratory infections should be 

followed.  Hands should be washed with soap and warm water immediately following handling 

of feces/fecal soiled clothing, and material exposed to respiratory secretions such as tissues and 

handkerchiefs. 

• Caregivers and family members should observe personal hygiene (i.e. hand washing) following 

contact with recently treated patients.  Caregivers who present symptoms of a cold or flu should 

present to a study investigator to provide a sample for analysis of the underlying infection. 

• If the occlusive dressing(s) on the study patient is accidentally removed, then a new occlusive 

dressing should be placed over the sites of injection.  Old or soiled occlusive dressings should 

be placed in a sealed plastic bag and disposed in the house-hold rubbish container. 

• If a close contact experiences symptoms of a “common cold infection” following recent contact 

with a study patient, then the duration and severity of the symptoms should be noted on the 

supplied record form and given to the healthcare workers of the site administering the CVA21 

injections.  If the close contact is concerned that they have contracted a CVA21 infection, a 

throat swab or sputum sample may be taken by the healthcare workers of the site administering 

the CVA21 injections for analysis of the presence of CVA21. 
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Record of Illness by Close Contact for Suspected Transmission from CVA21-Treated Patient 
Name of close 

contact 

Age/Sex Date of 

first 

contact* 

Date of 

last 

contact** 

High 

temperature 

(°C) 

Nausea 

 

(Yes/No) 

Sore 

Throat 

(Yes/No) 

Diarrhoea 

 

(Yes/No) 

Duration of 

illness 

(days) 

Throat swab 

taken? 

(Yes/No) 

Other comments about 

illness 

           

           

           

           

           

           

           

           

           

* Date of first contact with patient after treatment 

** Date of last contact with patient prior to developing illness 

 

This form (or one similar) may be used to as a source document to track any suspected cases of CVA21 transmission from patients who have received CVA21 

on a Viralytics clinical trial.  Because it contains confidential information, it should be stored at the study site in to maintain confidentiality. 

Should a close contact experience symptoms of a “common cold “following recent contact with a study patient, detail of the illness should be recorded in the 

above form.  If the close contact is concerned that they may have contracted a CVA21 infection, a throat swab or sputum sample may be obtained by the site 

staff for confirmation by the central laboratory.  Samples will be identified using the following coded numbering system to maintain confidentiality: Site #-

cccxx, where xx is a consecutive 2-digit number starting at 01.  Results will be sent back to the submitting site on a standard laboratory report. 

Note: it may not be possible to determine which CVA21-treated patient was the source of the transmission; this diagnostic process will simply confirm if 

CVA21 is identified in the sample submitted.  The site will retain all information to link the sample back to the specific close contact. 
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17.10 Dose Confirmation/Expansion Rules 

The objective of dose confirmation is to refine the estimate of the MTD based on a modified toxicity 

profile interval (mTPI) design (along the lines of Ji et al., 2007) with target toxicity rate <30%.  Dose 

confirmation involves the expansion of at least 1 dose level studied in the dose escalation stage of the 

study.  

Dose confirmation will begin with expansion of the preliminary maximally tolerated dose (MTD) 

identified in the dose escalation stage. The dose confirmation part will continue until 20 subjects are 

studied at the selected dose (combined from dose escalation and dose confirmation) with ≤7 of 20 
subjects experiencing a DLT.  As subjects become evaluable for DLT assessment, the number of 

subjects who are evaluable for DLT versus the number of subjects who developed a DLT will be 

continuously assessed. De-escalation of dose will be considered during the dose confirmation phase as 

shown in Table 21.  When the maximum planned dose is administered, further escalation (the “E”s in 

Table 21) will not be considered. 

Table 21: Dose Confirmation Rules 

 Number of subjects treated at current dose 
Number 

of 

toxicities 
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

0 S E E E E E E E E E E E E E E E E 

1 S S S S S S E E E E E E E E E E E 

2 D S S S S S S S S S S E E E E E E 

3 
D

U 
D D S S S S S S S S S S S S S E 

4 
D

U 

D

U 

D

U 
D D D S S S S S S S S S S S 

5  
D

U 

D

U 

D

U 

D

U 

D

U 
D D S S S S S S S S S 

6   
D

U 

D

U 

D

U 

D

U 

D

U 

D

U 
D D D S S S S S S 

7    
D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 
D D D D S S S 

8     
D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 
D D D D 

9      
D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 
D 

10       
D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

D

U 

E = Escalate to the next higher dose (for CVA21 only) 

S = Stay at the current dose (for CVA21) 

D = De-escalate to the next lower dose (for CVA21) 

DU = The current dose is unacceptably toxic 

Target toxicity rate = 30% 

a=1; b=1; k1=1; k2=1.5; pow=1 (per Ji et al. 2007 #55124). 

 

Additional subjects may be enrolled continuously (i.e. without waiting for Cycle 1 completion of 

subjects who have received the first dose) unless a DLT is observed at the particular dose.  Once a DLT 

is observed, the number of subjects who are enrolled at that dose but are not yet fully evaluable for 

DLT assessment may not exceed the number of remaining subjects who are at risk of developing a DLT 
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before the dose would be considered unacceptably toxic (denoted as DU in Table 21).  For example, if 

3/7 subjects have experienced a DLT at a given dose level, no more than an additional 2 subjects should 

be enrolled at this dose level until additional DLT data are available. This is because this dose level 

would be considered unacceptably toxic if both of the additional subjects experience a DLT (i.e. 5/9 

subjects with DLT in Table 21). To find out how many more subjects can be enrolled, one can count 

steps in diagonal direction (down and to the right) from the cell (7 subjects, 3 toxicities) to the first cell 

marked DU. 

If enrolment expands to 20 subjects for a dose level, and ≤ 7 of the 20 subjects develop a DLT, then the 

dose confirmation will stop.  If enrolment expands to 20 subjects for a dose level and > 7/20 subjects 

develop a DLT, then the next lower dose may be expanded to further explore the dose-response 

relationship. Note that while 30% has been the target toxicity rate used to generate the guidelines in 

Table 21, the observed rate of subjects with DLT at the MTD may be slightly above or below 30%. 
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17.11 Dose Modification Guidelines for Drug-Related Adverse Events for VLA-009B 

Adverse events (both non-serious and serious) associated with pembrolizumab exposure may represent 

an immunologic etiology.  These adverse events may occur shortly after the first dose or several months 

after the last dose of treatment. Pembrolizumab must be withheld for drug-related toxicities and severe 

or life-threatening AEs as per Table 22. See Section 10.4 for adverse Events of Clinical Interest and 

Section 6.8 for supportive care guidelines, including use of corticosteroids. 

Table 22: Dose Modification Guidelines for Drug-Related Adverse Events for VLA-009B 

Toxicity 

Hold 

Treatment 

For Grade 

Timing for Restarting 

Treatment 
Treatment Discontinuation 

Diarrhea/Colitis 2-3 

 

Toxicity resolves to Grade 0-1 Toxicity does not resolve within 12 weeks of last dose 

or inability to reduce corticosteroid to 10 mg or less of 

prednisone or equivalent per day within 12 weeks 

4 Permanently discontinue Permanently discontinue 

AST, ALT, or 

Increased 

Bilirubin 

2 Toxicity resolves to Grade 0-1 Toxicity does not resolve within 12 weeks of last dose 

3-4 Permanently discontinue 

(see exception below)a Permanently discontinue 

Type 1 diabetes 

mellitus (if new 

onset) or 

Hyperglycemia 

T1DM or 

3-4 

Hold pembrolizumab for new 

onset Type 1 diabetes mellitus 

or Grade 3-4 hyperglycemia 

associated with evidence of beta 

cell failure 

Resume pembrolizumab when patients are clinically 

and metabolically stable 

Hypophysitis 2-4 Toxicity resolves to Grade 0-1. 

Therapy with pembrolizumab 

can be continued while 

endocrine replacement therapy 

is instituted 

Toxicity does not resolve within 12 weeks of last dose 

or inability to reduce corticosteroid to 10 mg or less of 

prednisone or equivalent per day within 12 weeks 

Hyperthyroidism  3 Toxicity resolves to Grade 0-1 Toxicity does not resolve within 12 weeks of last dose 

or inability to reduce corticosteroid to 10 mg or less of 

prednisone or equivalent per day within 12 weeks 

4 Permanently discontinue Permanently discontinue 

Hypothyroidism  Therapy with pembrolizumab 

can be continued while thyroid 

replacement therapy is instituted 

Therapy with pembrolizumab can be continued while 

thyroid replacement therapy is instituted 

 

Infusion 

Reaction 

2b Toxicity resolves to Grade 0-1 Permanently discontinue if toxicity develops despite 

adequate premedication  

3-4 Permanently discontinue Permanently discontinue 

Pneumonitis 2 Toxicity resolves to Grade 0-1 Toxicity does not resolve within 12 weeks of last dose 

or inability to reduce corticosteroid to 10 mg or less of 

prednisone or equivalent per day within 12 weeks 

3-4 Permanently discontinue Permanently discontinue 

Renal Failure or 

Nephritis 

2 Toxicity resolves to Grade 0-1 Toxicity does not resolve within 12 weeks of last dose 

or inability to reduce corticosteroid to 10 mg or less of 

prednisone or equivalent per day within 12 weeks 

3-4 Permanently discontinue Permanently discontinue 

All Other Drug-

Related Toxicityc 

3 or Severe Toxicity resolves to Grade 0-1 Toxicity does not resolve within 12 weeks of last dose 

or inability to reduce corticosteroid to 10 mg or less of 

prednisone or equivalent per day within 12 weeks 

4 Permanently discontinue Permanently discontinue 

Note: Permanently discontinue for any severe or Grade 3 (Grade 2 for pneumonitis) drug-related AE that recurs or any life-threatening 

event. 
a For patients with liver metastasis who begin treatment with Grade 2 AST or ALT, if AST or ALT increases by greater than or equal to 

50% relative to baseline and lasts for at least 1 week then patients should be discontinued. 
b If symptoms resolve within one hour of stopping drug infusion, the infusion may be restarted at 50% of the original infusion rate   (e.g. 

from 100 mL/hr to 50 mL/hr).  Otherwise dosing will be held until symptoms resolve and the subject should be premedicated for the 

next scheduled dose; Refer to 2– Infusion Treatment Guidelines for further management details. 
c Patients with intolerable or persistent Grade 2 drug-related AE may hold study medication at physician discretion.  Permanently 

discontinue study drug for persistent Grade 2 adverse reactions for which treatment with study drug has been held, that do not recover to 

Grade 0-1 within 12 weeks of the last dose. 
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