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Long-term follow-up of Phase 2A trial results involving advanced ovarian cancer patients treated 
with Vigil® in frontline maintenance 

Ovarian Cancer is the 5th leading cause of cancer deaths in the U.S. 
(Siegel et al., 2020). According to the National Cancer Institute, the 5- 
year survival rate for all stages of ovarian cancer is 48.6%. The rate, 
however, falls to 30.2% for those with distant metastases at the time of 
diagnosis (U.S. Cancer Statistics Working Group, 2019). Recurrence for 
advanced ovarian cancer patients after primary debulking surgery is 
very common, occurring for more than 80% of patients (Ghirardi et al., 
2020). To reduce the rate of recurrence, the National Comprehensive 
Cancer Network recommends several maintenance therapy options for 
platinum-sensitive ovarian cancer after primary treatment including the 
anti-angiogenic bevacizumab and poly ADP ribose polymerase (PARP) 
inhibitors olaparib and niraparib, the latter, moreover, not dependent 
on BRCA-mutation (NCCN, 2020). The recent introduction of PARP in
hibitors as standard of care therapy in frontline maintenance treatment 
has extended progression free rates for some patients, although long- 
term survival and safety data have not yet been demonstrated (Mirza 
et al., 2020). As such, a majority of advanced ovarian cancer patients 
still require a safe and effective treatment option that demonstrates 
long-term benefit. 

As previously described in Maples et al., the immunotherapy Vigil is 
an autologous tumor cell vaccine constructed using harvested autolo
gous tumor tissue in order to specifically target personal neoantigen 
display. Cells are transfected with a plasmid containing the GM-CSF 
gene and a bifunctional short hairpin RNA which targets furin. Suc
cessful furin knockdown is demonstrated by downstream inhibition of 
TGFβ1 and TGFβ2 which have been shown to promote immune 
response. By utilizing the patient’s own tumor cells, the immune system 
is thus educated to the relevant tumor associated and cancer neo
antigens present so as to facilitate and augment a more effective immune 
response (Maples et al., 2010). 

Previously, we conducted a Phase 2 open-label trial of Vigil in 
frontline maintenance therapy that enrolled 42 subjects with high-risk 
Stage III/IV ovarian cancer (Oh et al., 2016). The trial was opened to 
enrollment on March 4, 2011. The first patient consented to tissue 
procurement on March 8, 2011 and the last patient on September 29, 
2014. The first patient enrolled onto the study June 23, 2011 and the last 
patient on April 6, 2015. The first patient to receive treatment was on 
July 5, 2011 and the last patient received treatment on January 12, 
2016. Eligible patients achieved complete clinical response following 
primary surgical debulking and adjuvant chemotherapy with standard 
of care carboplatin and paclitaxel and were randomized 2:1 to receive 
Vigil (n = 31) or standard of care without maintenance therapy (n = 11). 
Vigil was administered at 1.0 × 10e7 cells/intradermal injection of gene 
transfected autologous tumor cells monthly for up to 12 doses. No re
ports of Vigil related Grade 3/4 adverse events were reported 
throughout the course of treatment. 

Comparison of recurrence-free survival (RFS) from time of tissue 
procurement was 19.8 months for Vigil treated patients versus (vs.) 12.4 
months for control patients (log-rank HR = 0.43, one-sided p-value 
0.0165, data as of April 2016) (Oh et al., 2016). Using T-cell activity as a 
marker of immune reactivity to Vigil treatment, γ-IFN secretion was 
measured via ELISPOT assay. At baseline 40/41 patients (one was not 
evaluable) showed negative ELISPOT reactivity prior to Vigil. Following 
Vigil treatment, a positive ELISPOT response (as defined n > 10 γ-IFN 
spots/10e6 PBMCs) was observed in all 31 Vigil treated patients, but 
none of the 10 assessible control patients during treatment assessment. 

We now report the first follow-up analysis of RFS (median follow-up 
43.4 months; range 10.1–77.6 months) which suggests that Vigil treat
ment continues to provide an advantage (Fig. 1A). A total of 241 Vigil 
vaccines were administered. No patients receiving Vigil required dose 
reduction or discontinuation as assessed during treatment and no long- 
term adverse effects have been reported. RFS was analyzed using 
GraphPad Prism version 8.3.0 (GraphPad Software, Inc., San Diego, CA) 
software of all patients and censoring was performed as previously 
described (Oh et al., 2016). The median RFS from time of tissue pro
curement in the Vigil group remains over 7 months longer than the 
control group (19.9 months vs. 12.4 months, log-rank HR = 0.52, one- 
sided p-value 0.0399). The 4-year RFS rate was 27.6% for Vigil group 
vs. 9.1% for control group from time of tissue procurement. By com
parison, patients with complete response to platinum-based chemo
therapy in the recent double-blind, Phase 3 trial of niraparib achieved 
progression free survival (PFS) of 16.4 months in the treatment group vs. 
9.5 months in the placebo group although dose reductions were required 
for 70.9% of patients in the niraparib group and discontinuation of 
treatment due to adverse events for 12.0% of patients (2.5% in the 
placebo group) (González-Martín et al., 2019). Overall survival (OS) 
difference was not achieved with niraparib at analysis of PFS and is still 
undergoing observation. Comparing Vigil group to the control group, 
the median OS was 47.4 vs. 43.9 months from time of tissue procure
ment (Fig. 1B), however OS was not statistically evaluable since eight of 
the 11 patients entered into trial crossed over to receive Vigil after RFS 
endpoint was achieved. Interestingly, of the seven control patients who 
did not receive Vigil maintenance therapy but who received Vigil after 
the RFS endpoint was achieved, six of the seven survived nearly 36 
months and four have remained alive beyond 48 months (Fig. 1C). Re
sults of this Phase 2A trial of frontline maintenance Vigil vs. placebo 
were further verified by recent completion of a Phase 2B double-blind 
randomized placebo controlled trial involving 25 sites in the U.S.A. 
demonstrating RFS and OS advantage in Vigil treated patients with 
BRCA-wild type molecular profile (Rocconi et al., 2020). 

In conclusion, Vigil is associated with minimal adverse effects both 
during treatment and throughout long-term follow-up. Moreover, 
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correlative immune activation and durable long-term efficacy measured 
by RFS advantage was observed. These results provide long-term ther
apeutic safety observation and combined with Phase 2B results support 
further investigation of Vigil maintenance in advanced ovarian cancer. 
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Fig. 1. Kaplan Meier survival curves of (a) Regression Free Survival and (b) Overall Survival from the time of tissue procurement with (c) arrows indicate control 
group patients who crossed over to receive Vigil as second-line treatment; red = alive, green = dead. (For interpretation of the references to colour in this figure 
legend, the reader is referred to the web version of this article.) 
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