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ABSTRACT
Background Treatment options for patients with 
platinum- resistant/refractory ovarian cancers are limited 
and only marginally effective. The development of novel, 
more effective therapies addresses a critical unmet 
medical need. Olvimulogene nanivacirepvec (Olvi- Vec), 
with its strong immune modulating effect on the tumor 
microenvironment, may provide re- sensitization to 
platinum and clinically reverse platinum resistance or 
refractoriness in platinum- resistant/refractory ovarian 
cancer.
Primary Objective The primary objective is to 
evaluate the efficacy of intra- peritoneal Olvi- Vec followed 
by platinum- based chemotherapy and bevacizumab in 
patients with platinum- resistant/refractory ovarian cancer.
Study Hypothesis This phase III study investigates 
Olvi- Vec oncolytic immunotherapy followed by 
platinum- based chemotherapy and bevacizumab as 
an immunochemotherapy evaluating the hypothesis 
that such sequential combination therapy will prolong 
progression- free survival (PFS) and bring other clinical 
benefits compared with treatment with platinum- based 
chemotherapy and bevacizumab.
Trial Design This is a multicenter, prospective, 
randomized, and active- controlled phase III trial. Patients 
will be randomized 2:1 into the experimental arm treated 
with Olvi- Vec followed by platinum- doublet chemotherapy 
and bevacizumab or the control arm treated with platinum- 
doublet chemotherapy and bevacizumab.
Major Inclusion/Exclusion Criteria Eligible patients 
must have recurrent, platinum- resistant/refractory, non- 
resectable high- grade serous, endometrioid, or clear- cell 
ovarian, fallopian tube, or primary peritoneal cancer. 
Patients must have had ≥3 lines of prior chemotherapy.

Primary Endpoint The primary endpoint is PFS in the 
intention- to- treat population.
Sample Size Approximately 186 patients (approximately 
124 patients randomized to the experimental arm and 62 
to the control arm) will be enrolled to capture 127 PFS 
events.
Estimated Dates for Completing Accrual and 
Presenting Results Expected complete accrual in 2024 
with presentation of primary endpoint results in 2025.
Trial Registration NCT05281471.

INTRODUCTION

Olvimulogene nanivacirepvec (abbreviated as 
Olvi- Vec; aka GL- ONC1; laboratory name: GLV- 1h68) 
oncolytic viral immunotherapy has been studied 
extensively in many pre- clinical studies either as 
monotherapy or as combination therapies, demon-
strating its robust oncolysis effect and immune 
modulating functions.1–5 Olvi- Vec was further inves-
tigated clinically in a variety of cancers, including 
ovarian cancer.6 7 A phase Ib study of intra- peritoneal 
Olvi- Vec monotherapy showed promising safety, clin-
ical activities, and immune activation in patients with 
platinum- resistant/refractory ovarian cancer.7 Subse-
quently, the phase II VIRO- 15 study showed that intra- 
peritoneally delivered Olvi- Vec followed by platinum- 
based chemotherapy±bevacizumab resulted in a 
promising response and survival outcomes in patients 
with heavily pre- treated platinum- resistant/refractory 
ovarian cancer with a median of four prior lines of 
therapy.8 9 The phase II study met the pre- established 
primary endpoint of objective response rate (ORR) 
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at 54%, with duration of response of 7.6 months and median 
progression- free survival (PFS) of 11.0 months, which indicated 
clinical reversal of platinum resistance and refractoriness.

We hypothesize that the clinically meaningful improvements 
observed in the previous phase II VIRO- 15 study was the result of 
virus- induced immunogenic cell death and priming of anti- tumor 
immunity through ‘cross- presentation’ of the tumor (neo)anti-
gens, which was further boosted by subsequent cytotoxic chemo-
therapy via additional immunogenic cell death. Pre- clinical and 
clinical data support the staggered combination approach of viral 
immunotherapy, chemotherapy, and anti- angiogenic therapy.10–12 
Olvi- Vec converts immunologically ‘cold’ tumors to ‘hot’ tumors 
with induced tumor infiltrating lymphocytes (TILs), changes of 
tumor gene expression, relieves hypoxia and re- polarizes myeloid- 
derived suppressor cells from M2 to M1 type,13 which led to favor-
able modulation of the tumor microenvironment. Influx of CD4+ 
and CD8+ TILs has been noted as a positive prognostic factor 
in ovarian cancer.14 In addition to generating immunogenic cell 
death, cytotoxic chemotherapy may also reduce myeloid- derived 
suppressor cells/T- reg inhibitory signals. Anti- angiogenic therapy 
was noted to have immunomodulating functions to counteract 
tumor- induced immunosuppression.15 It may also improve local 
perfusion in tumors to allow relief of hypoxia and, together with 
immune activating virotherapy, reverse the immunosuppressive 
state of the tumor. Taken together, the combination regimen may 
provide much needed anti- tumor synergy to enhance therapeutic 
outcomes.

In summary, previous pre- clinical and clinical data support the 
approach of Olvi- Vec- primed immunochemotherapy and provide a 
strong rationale for the design of the phase III OnPrime/GOG- 3076 
study. The primary objective is to evaluate the efficacy (by deter-
mination of PFS per RECIST 1.1) of Olvi- Vec followed by platinum- 
doublet chemotherapy and bevacizumab versus platinum- doublet 
chemotherapy and bevacizumab in all study patients as random-
ized in the intention- to- treat (ITT) population.

METHODS

Trial Design
OnPrime/GOG- 3076 is a multicenter, prospective, randomized, and 
active- controlled phase III trial assessing the efficacy and safety 
of intra- peritoneal Olvi- Vec followed by platinum- doublet chemo-
therapy and bevacizumab compared with platinum- doublet chemo-
therapy and bevacizumab in women with platinum- resistant/
refractory ovarian cancer. Patients eligible for the study must meet 
the key inclusion and exclusion criteria as summarized in box 1.

Patients will be randomized to one of two arms (figure  1): (1) 
experimental arm: Olvi- Vec+platinum- doublet chemotherapy and 
bevacizumab; or (2) active comparator arm: platinum- doublet 
chemotherapy and bevacizumab.

After platinum- doublet and bevacizumab, continued therapy with 
non- platinum chemotherapy and bevacizumab will be provided to 
clinically stable patients in both arms.

This study has two stratification factors, which include:
 ► Platinum- free interval after the most recent platinum- based 

therapy: <1 month versus 1–6 months.

 ► Baseline germline BRCA1/2 mutation status: positive versus 
negative. Variants of unknown significance are considered as 
negative.

Treatment of chemotherapies and bevacizumab (or biosimilar) 
will be at the investigator’s discretion within generally recognized 
clinical practice dosing standards. The platinum component will 
include either carboplatin (preferred) or cisplatin. The non- platinum 
component will be the physician’s choice of gemcitabine, a taxane, 
or pegylated liposomal doxorubicin. Use of bevacizumab biosim-
ilar is allowed. In both arms, continued therapy with non- platinum 
chemotherapy and bevacizumab is encouraged to clinically stable 
patients until they have iRECIST16 confirmed progressive disease 
(ie, immune confirmed progressive disease determined by Blinded 
Independent Central Review (BICR)), if applicable, or who no longer 
tolerate therapy.

Because Olvi- Vec will be administered via an intra- peritoneal 
catheter only in patients randomized to the experimental arm, 
the study cannot be blinded to the medical staff involved in direct 
patient care. However, in order to ensure an unbiased radiological 
evaluation of tumor response, which is the critical assessment used 
in determination of PFS and ORR, imaging data will be reviewed 
by a BICR. All imaging scans (figure 2) will be submitted for BICR 
determination of response to treatment, disease progression per 

Box 1 Key inclusion and exclusion criteria

Inclusion criteria:
 ⇒ Histologically confirmed (from prior treatment) non- resectable 
ovarian, fallopian tube, or primary peritoneal cancer.

 ⇒ High- grade serous (including malignant mixed Mullerian tumor 
(MMMT) with metastasis that contains high- grade epithelial carci-
noma, International Federation of Gynecology and Obstetrics (FIGO) 
grades 2 and 3 allowed), endometrioid, or clear- cell ovarian cancer.

 ⇒ Performance status Eastern Cooperative Oncology Group (ECOG) of 
0 or 1.

 ⇒ Received a minimum of three prior lines (including the first line) of 
systemic therapy with no maximal limit.

 ⇒ Received prior bevacizumab (or biosimilar) treatment.
 ⇒ Have platinum- resistant or -refractory disease from the most re-
cent platinum- based line of therapy.

Exclusion criteria:
 ⇒ Tumors of mucinous, low- grade serous, squamous cell, small cell 
neuroendocrine sub- types, MMMT tumors absent an epithelial 
component on recent biopsy, or non- epithelial ovarian cancers (eg, 
germ cell tumors, sex- cord tumors).

 ⇒ Known current central nervous system (CNS) metastasis.
 ⇒ Contra- indications for intra- peritoneal catheter placement: bowel 
obstruction with distended abdomen, rigid abdomen with bulky 
anterior wall carcinomatosis, abdominal wall hernia mesh that pre-
cludes laparoscopic entry to abdomen.

 ⇒ Active urinary tract infection, pneumonia, or other systemic 
infections.

 ⇒ Received prior virus- based gene therapy or therapy with cytolytic 
virus of any type.

 ⇒ Receiving concurrent anti- viral agent.
 ⇒ Prior malignancy of other histology active within previous 3 years 
except for locally curable cancers apparently cured such as basal/
squamous cell skin cancer, superficial bladder cancer, carcinoma in 
situ of the cervix or breast, any other stage I/II local malignancies.
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RECIST 1.1 and iRECIST during the study, and continued treatment 
as allowed per iRECIST.

Participants
Patients are eligible if they have a history of histologically confirmed 
(from prior treatment) non- resectable ovarian, fallopian tube, or 
primary peritoneal cancer who have either platinum- resistant or 
platinum- refractory disease based on the platinum- free interval 
(PFI) by radiological assessment from the most recent platinum- 
based line of therapy, with PFI of 1–6 months as platinum- resistant 
and PFI of <1 month as platinum- refractory. High- grade serous 
(including MMMT with metastasis that contains high- grade epithelial 

carcinoma; FIGO grades 2 and 3 allowed), endometrioid, or clear- 
cell ovarian cancer are included. Patients are eligible if they have 
received a minimum of three prior lines (including the first line) of 
systemic therapy with no maximal limit. Ineligible patients include 
those who have tumors of mucinous, low- grade serous, squamous 
cell, small cell neuroendocrine sub- types, MMMT tumors absent 
an epithelial component on recent biopsy, or non- epithelial ovarian 
cancers (eg, germ cell tumors, sex- cord tumors).

Outcomes/Statistical Methods
The primary efficacy endpoint is PFS as assessed by BICR in the 
intention- to- treat (ITT) population. ITT is defined as: all patients 

Figure 1 Investigation schema for phase III OnPrime/GOG- 3076 trial for patients with platinum- resistant/refractory ovarian 
cancer. BRCA1/2, breast cancer gene 1/2; DOR, duration of response; IP, intra- peritoneal; ITT, intention- to- treat; mITT, modified 
intention- to- treat; ORR objective response rate; OS, overall survival; PFS, progression- free survival; Qdx2, 2 consecutive days.

Figure 2 Screening, initiation of treatment, and imaging timepoints.
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are analyzed as randomized regardless of the treatment actually 
received. Key secondary endpoints include ORR by RECIST 1.1, 
overall survival (OS), and safety. Survival analyses for PFS and 
OS will be performed using standard Kaplan–Meier analyses. PFS 
in the modified ITT (mITT) population will also be included in the 
secondary endpoints. mITT is defined as: All randomized patients 
who received at least one dose of treatment within the arm to 
which they were randomized (ie, experimental arm with one or 
more doses of virus and active comparator arm with one or more 
doses of chemotherapy).

Sample Size
Sample size was calculated with one- tail α of 0.025 and power 
of 90% to detect a hazard ratio (HR) of 0.55. Approximately 186 
patients will be randomized in this trial in a 2:1 ratio to the two 
treatment arms to capture a total required 127 PFS events for the 
final analysis of the primary endpoint of PFS.

DISCUSSION

This phase III OnPrime/GOG- 3076 trial builds on the efficacy and 
safety data reported in the previous phase II VIRO- 15 trial,9 with 
promising ORR and PFS observed in heavily pre- treated patients 
with platinum- resistant/refractory ovarian cancer. The phase II 
results also showed that the intra- peritoneal route of delivery was 
efficient in generating tumor cell killing and immune activation 
and led to clinical reversal of platinum resistance or refractoriness 
in this difficult- to- treat patient population. We expect that similar 
results will be observed in this phase III trial, which essentially 
follows the phase II trial design.

This phase III trial has an active comparator arm to receive 
platinum- doublet chemotherapy and bevacizumab, which is 
given in both arms. The only difference between the two arms is 
Olvi- Vec virotherapy in the experimental arm. Therefore, this strin-
gent randomized phase III trial as proposed would clearly define 
the role of Olvi- Vec in the combination regimen of Olvi- Vec- primed 
immunochemotherapy.

BRCA1/2 mutations have been associated with increased 
sensitivity to platinum- based therapy.17 However, in the phase II 
VIRO- 15 trial, patients with BRCA1/2 variants had ORR by RECIST 
of 29% versus 65% in those with wildtype BRCA1/2. Therefore, 
the response to platinum observed in the phase II trial cannot be 
attributed to BRCA1/2 mutation carriers. Stratification based on 
BRCA1/2 variants is included in the phase III OnPrime/GOG- 3076 
trial to further understand the relevance to response and other effi-
cacy endpoints.

Olvi- Vec therapy is infused on two consecutive days by a tempo-
rary intra- peritoneal catheter. The intra- peritoneal route of delivery 
is relevant to ovarian cancer. Peritoneal metastases, especially the 
widespread and surgically difficult small nodules, may provide a 
large surface area to allow direct and efficient interaction between 
viral particles and tumor cells in the limited space of the peritoneal 
cavity. Only a portion of the tumor cells is needed to be infected 
by the virus to generate subsequent immune activation activities. 
Previous studies have shown that intra- peritoneal administration 
of Olvi- Vec was well tolerated with manageable safety profiles.6 7 9 
Hydration with intra- venous fluid during the days of and after virus 
treatment can help to alleviate symptoms and prevent dehydration.

Platinum- resistant/refractory ovarian cancer is typically consid-
ered as a ‘cold’ tumor with low intra- epithelial infiltration of CD8+ 
T- lymphocytes,18 which could explain the poor efficacy of immune 
checkpoint inhibitors as monotherapy.19 20 The main challenge for 
immune checkpoint inhibitors in platinum- resistant ovarian cancer 
is to turn this ‘cold’ tumor into ‘inflamed’ by favoring infiltration 
of functional cytotoxic T- cells. Combination therapies have been 
investigated in platinum- resistant/refractory ovarian cancer in 
various studies.21–24 However, no combination regimen of immu-
notherapy has been approved so far in platinum- resistant/refrac-
tory ovarian cancer. The potential reasons for the lack of significant 
clinical progress may be due to insufficient immune priming and 
activation of effector T- cells and/or lack of T- cell trafficking into 
tumors. Therefore, alternative strategies are needed to overcome 
such challenges in the platinum- resistant/refractory ovarian cancer 
setting. Olvi- Vec oncolytic immunotherapy is an ideal immune 
modulating agent to induce an inflamed tumor immune microen-
vironment by induction of pro- inflammatory cytokines/chemokines 
and to drive the intra- epithelial infiltration of effector T- cells.6–9 
In addition, Olvi- Vec as an oncolytic virus has its intrinsic tumor 
cell killing effect with immunogenic cell death. The combination 
of virus- mediated immune priming with immunogenic cell death 
and further boost by subsequent platinum- doublet chemotherapy 
together with anti- angiogenic therapy may generate significantly 
enhanced anti- tumor activity in platinum- resistant/refractory 
ovarian cancer.

Platinum- based chemotherapy has been the cornerstone of the 
clinical management of ovarian cancer. However, once platinum 
resistance or refractoriness develop, expected response rates to 
subsequent therapies are less than 20% and the median PFS is only 
3–4 months.25 26 Platinum re- challenge may still be a reasonable 
therapeutic option in some patients who have platinum- resistant 
disease and maintain a good performance status.27–29 For example, 
oxaliplatin and gemcitabine showed ORR by RECIST of 24%; 
however, all responses with a median duration of 5 months were 
in platinum- resistant patients, with none in platinum- refractory 
patients.28 Therefore, identifying a platinum re- sensitizing agent is 
an ideal strategy to allow platinum re- challenge to be deep and 
durable. Historically, hypomethylating agents such as guadecit-
abine have been investigated as potential platinum re- sensitizing 
agents.30 The task of identifying an effective re- sensitizing agent 
to platinum is considered as one of the ultimate challenges in the 
effective management of recurrent ovarian cancer, especially in the 
platinum- resistant/refractory ovarian cancer setting. Olvi- Vec may 
provide re- sensitization to platinum and meet the critical need.

In summary, we believe that the OnPrime/GOG- 3076 trial has 
the potential to transform the current practice of treating platinum- 
resistant/refractory ovarian cancer by providing clinicians with a 
new treatment approach of the uniquely positioned immune modu-
lating agent Olvi- Vec as oncolytic immunotherapy and a platinum 
re- sensitizing agent.
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