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Updated Results of a Phase II Clinical Trial with a Second Generation, Enhanced Potency, Immune-enhanced, Oncolytic 
Herpesvirus in Unresectable Metastatic Melanoma

Abstract
Background: This clinical trial was conducted to assess the efficacy of JS1/34.5-
/47-/GM-CSF, an oncolytic herpesvirus expressing GM-CSF, in patients with 
unresectable Stage IIIc and IV disease malignant melanoma.
Methods: Treatment involved intratumoral (IT) injection of up to 4mL of 106 pfu/mL
of JS1/34.5-/47-/GM-CSF (OncoVEXGM-CSF, BioVex Inc.) followed 3-weeks later by 
IT injection of up to 4mL of 108 pfu/mL, administered every 2-weeks for up to 24 
treatments. All patients were required to have uninjected tumors as reporter sites. 
Clinical activity (RECIST) and safety parameters were monitored.
Results:  A median of 6 injection sets (mean, 9) were administered to 50 patients 
(Stage IIIc, n=10; Stage IV, n=40).  Seventy four percent of patients had �• 1 non-
surgical prior therapies, including dacarbazine/temolozolomide and IL-2. Adverse 
effects were primarily limited to transient flu-like symptoms.  The overall response 
rate (RECIST) was 26% (8 CR, 5 PR), with regression of both injected and distant 
un-injected (including visceral) lesions. Ninety two percent of the responses have 
been maintained for >6 months. Ten additional patients had SD for >3 months. 
Overall survival was 58% at one year and 52% at 24 months.
Conclusion: The 26% response rate and durability in both injected and un-injected 
lesions including visceral sites, together with the 58% 1-year survival rate, are 
compelling evidence of systemic effectiveness. These data and the limited toxicity 
profile warrant further evaluation of JS1/34.5-/47-/GM-CSF in metastatic
melanoma. A pivotal FDA approved phase III clinical trial is now underway.
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Introduction
The overall survival of patients with stage IV metastatic melanoma with standard 
of care remains as it was three decades ago 1-11. Historically, objective systemic 
clinical responses to vaccine approaches are infrequently observed 6-11.  The 1-
year survival with unresectable melanoma, treated with a wide variety of agents 
by meta-analysis of 42 phase II trials, is 25.5% 12. It is clear, therefore, that new 
therapies for recurrent or metastatic melanoma are urgently required.

JS1/34.5-/47-/GM-CSF (OncoVEXGM-CSF) is an enhanced potency, immune-
enhanced oncolytic herpes simplex virus type 1 (HSV-1). It is deleted for ICP34.5, 
providing tumor selective replication, and ICP47 which otherwise blocks antigen
presentation13. In addition, ICP47 deletion increases US11 expression thereby 
enhancing virus growth and replication in tumour cells1-3, 14. The coding sequence 
for human GM-CSF is inserted, replacing ICP34.5, to enhance the immune 
response to tumor antigens released following virus replication.

Safety and anti-tumor activity including the clearance of injected and uninjected 
tumors has been demonstrated with JS1/34.5-/47-/GM-CSF in animal studies15, 
16. Furthermore, phase I investigation has established safety and clinical activity 
of JS1/34.5-/47-/GM-CSF in patients with various tumor types including 
melanoma 17. (Bibliography on request)

Modes of Action
1. Oncolytic (tumor specific)

a. -ICP34.5 (decreased normal tissue virulence)

b. �nUS11 (enhanced oncolytic cytotoxicity)
2. Immunogenic

a. -ICP47 (enhanced antigen presentation)
b. +hGM-CSF (induction, differentiation & 

proliferation of DC precursors)
3. Safety

a.  Thymidine kinase gene intact

Treatment Plan: Patients initially received a total intratumoral (IT) injection of up to 4 
mL JS1/34.5-/47-/GM-CSF at 106 pfu/mL to seroconvert seronegative patients to 
reduce local and systemic flu-like reactions seen in that subgroup at higher initial 
doses in phase I. This was followed three weeks later by injections of up to 4 mL
(maximum total dose per visit) of 108 pfu/mL repeated every two-weeks. Up to ten 
tumors each visit (constituting a set) were injected starting with the largest (0.5 mL
injected into tumors 0.5-1.5 cm; 1 mL 1.5-2.5 cm; 2 mL > 2.5 cm) to a 4 mL maximum 
along multiple tracks using ultrasound guidance if necessary. At least one lesion 
remained uninjected to monitor distant effects. If, after eight doses, there was 
evidence of biological activity (tumor inflammatory reactions and/or SD or better), 
treatment continued up to a maximum of 24 injections. 

34-88 (62, 62)Age range (median, mean)

3216�•3 prior therapies

1682 prior therapies

26131 prior therapy

126Other (cryotherapy, imiquimod)

4422Immunotherapy (vaccine, anti-CTLA-4, cytokine)

5025Chemotherapy (inc. regional)

2613None

Prior therapy (excl. surgery, radiation, adjuvant)

3819ECOG PS 1

6231ECOG PS 0

2613LDH >ULN

7437LDH <ULN

4020Stage IV M1c

84Stage IV M1b

32 16 Stage IV M1a

80 40 Stage IV

20 10 Stage IIIc

Staging and prognostic factors

21HSV serostatus unknown

7236HSV seropositive

2613HSV seronegative

21Hispanic

21Asian

9648Caucasion

44/5622/28Male/Female

Demographics

Number                          %Age range (median, mean)

50Total patients

Demographics

2495437Prior therapy

3143113No prior 
therapy

2653219ECOG PS 1

2685331ECOG PS 0

810113LDH >ULN

32128437LDH <ULN

1531 2*20IV M1c

251104IV M1b

31 5 4 1 16IV M1a

40 4 2 2 10 IIIc

26 13 8 5*50All patients 

% CR+PRCR+PRCRPRNumber

Clinical Responses
Responses were measured by a modified version of RECIST allowing for progression 
before response and use of biopsy to confirm response. Responses relate to all disease, 
not only that injected. In most cases only a minority of lesions were injected. One patient 
(Stage IV M1c) with on protocol PR (*) improved to CR with further post-protocol 
compassionate dosing, giving 4 PR and 9 CR (18%) in total. All but one CR and PR (92%) 
has lasted >6months, with most ongoing at up to 39 months from first dose. Two further 
previously unresectable patients became surgical CRs following resection. The rate of 
PR+CR+sCR was thus 30%. Ten further patients had SD >3 months, giving a disease 
control rate (CR+PR+sCR+SD) of 50%.

Figure 1: Survival

Conclusions : Kaplan-Meier estimation of overall median survival is >16 months for all patients as well as for the patient subset with 
Stage IV disease (Figure 1). One year survival is 58% for all patients, 58% for all Stage IV patients and 40% for Stage IV M1c patients. 
Of the patients who achieved PR, CR or sCR (n=15) 87% are alive at up to more than three years from first dose (one patient died from 
brain metastases at 10 months, and one from intercurrent disease at 17 months). Together, this data suggest a survival advantage for 
patients treated with JS1/34.5-/47-/GM-CSF, particularly for those who achieve an objective response. With respect to patients who do 
achieve an objective response, such a survival advantage would be expected due to the long duration of the responses observed. 

Figure 2: Patient Response Examples

Safety  Profile
Overall, treatment with JS1/34.5-/47-/GM-CSF has been very well tolerated. Eighty-
five percent of patients had AEs related to JS1/34.5-/47-/GM-CSF all of which were 
grade 1-2. The AEs seen in �•���� �S�D�W�L�H�Q�W�V�� �Z�H�U�H�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �D�� �P�L�O�G�� �L�Q�I�O�X�H�Q�]�D-like 
syndrome (fever [52%], chills [48%], fatigue/malaise [32%], nausea [30%], vomiting 
[20%], and headache [20%]). Grade 3 AEs were infrequent with 6 patients 
experiencing pain (may be disease related) and 4 each of fatigue and dyspnea.

Therefore, with respect to safety, tolerability, and practicality, JS1/34.5-/47-/GM-CSF 
has been demonstrated to be an easily administered out-patient therapy. 

OncoVEX

�™ Korn et al (2008) performed a meta-analysis of 42 
phase 2 metastatic melanoma studies (70 arms) 
including 2,100 patients

�™ One year survival was plotted against trial (arm) size.

�™ The one year OS of no study was statistically 
greater than the mean (dotted line), i.e. the results of 
no study fell outside the 95% confidence interval 
(solid lines)

�™ The results with OncoVEXGM-CSF are the only study 
to fall outside this confidence interval and thus be 
statistically significantly better than the mean

�™ Various of the studies included in Korn et al 
limited/excluded visceral disease and/or elevated 
LDH

Patient 703 (Stage IV M1c): Ongoing CR at 39 months 
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Patient 1502 (Stage IV M1c): On protocol PR, CR by 24 months 
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