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ABSTRACT

BACKGROUND: Gemogenovatucel-T (Vigil) is a triple-function autologous tumor cell immunotherapy which expresses granulocyte-mac-
rophage colony-stimulating factor and decreases expression of furin and downstream TGF-B1 and TGF-B2. Vigil has suggested survival
benefit in frontline maintenance ovarian cancer patients who are BRCA-wt. In addition, Vigil demonstrates relapse-free and overall survival
advantage in homologous recombination-proficient patients with OC. Further evidence of clinical benefit and safety has been demonstrated
in combination with atezolizumab.

METHODS: In this pilot study (NCT02725489), the concurrent combination of the programmed death-ligand 1 (PD-L1) inhibitor durvalumab
and Vigil was explored in advanced BRCA-wt relapsed triple-negative breast cancer (TNBC) patients and stage IlI-1V recurrent/refractory
OC patients. Patients received the combination regimen of Vigil (1 X 10e6-10e7 cells/dose intradermally, up to 12 doses) and durvalumab
(1500mg/dose intravenous infusion, up to 12months) once every 4 weeks. The primary objective was to evaluate safety of this combination.
The study included 13 BRCA-wt patients (TNBC, n=8; OC, n=5).

RESULTS: The most common treatment-emergent adverse events (=20%) in all patients included injection-site reaction (92.3%), myalgia
(38.5%), bruise at injection site (23.1%), and pruritus (23.1%). Three grade 3 treatment-related adverse events were observed and related to
durvalumab. There were no grade 4/5 treatment-related adverse events. Median progression-free survival was 7.1 months and the median
overall survival was not reached. Prolonged progression-free survival was improved in patients with PD-L1+ tumors (n = 8, hazard ratio=0.304,
95% confidence interval, 0.0593-1.56, 1-sided P=.04715) compared with those with PD-L1- tumors.

CONCLUSIONS: Vigil plus durvalumab was well tolerated and showed promising clinical activity in advanced BRCA-wt TNBC and stage

[1I-1V recurrent/refractory OC patients.
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Introduction

Women’s cancers consist of a mixture of aggressive malignan-
cies that are associated with poor prognosis and clinical out-
comes. Breast cancer (BC) is the most prevalent cancer in
women'! and is divided into clinical subtypes, of which triple-
negative breast cancer (NBC: HER2-, ER-, PR-) accounts
for nearly 15%.%> Ovarian cancer (OC) is the fifth leading
cause of cancer deaths and accounts for 2.3% of all cancer
deaths.® Five to 10% of all BCs and up to 15% to 25% of all
OCs are associated with inheritable genetic mutations.”
Approximately 20% of TNBC%11 and 15% OC patients are
BRCA mutant (BRCA-m), whereas >80% of patients are
BRCA wild type (BRCA-wt).12 Despite significant advantages
with checkpoint inhibitor (CI) therapies, poly(ADP)-ribose
polymerase (PARP) inhibitors, or vascular endothelial growth
factor inhibitors, minimal clinical benefit to these targeted

therapies has been shown in BRCA-wt TNBC and OC.10.13-16

The prognosis remains poor, with 5-year overall survival (OS)
estimates of 52%'* and 25%'¢ in TNBC and OC, respectively.

Chemotherapy has been associated with short progres-
sion-free survival (PFS) and poor response rates in these
TNBC patients'’; however, it remains a part of the standard
care of treatment for previously treated TNBC.18 It is pos-
sible that immunotherapy might be beneficial in TNBC.?
Capecitabine maintenance showed improved disease-free
survival compared with observation (hazard ratio
[HR]=0.64; 95% CI, 0.42-0.95, P=.03); however, no ben-
efit was seen in 5-year OS (HR=0.75; 95% CI, 0.47-1.19,
P=.22).2 In relapsed OC, treatment response rates remain
low with short progression-free intervals.?:2> Poly(ADP)-
ribose polymerase inhibitors have been Food and Drug
Administration—approved for the treatment and mainte-
nance of relapsed OC.23-26 However, the use of PARP inhib-
itors is less effective in BRCA-wt OC patients compared
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with those with BRCA-m tumors. In platinum-sensitive
relapsed OC survival, advantages to placebo, however, were
demonstrated in those who are BRCA-m with olaparib
(study 19) (BRCA-m, HR =0.18; compared with BRCA-wt,
HR=0.54),27 as well as SOLO-2 with a median PFS
(mPFS) of 19.3 months olaparib versus 5.5 months placebo
(BRCA-m, HR=0.33).28 The NOVA study of niraparib in
platinum-sensitive relapsed OC (gBRCA-m, HR=0.27;
non-gBRCA-m [BRCA-wt], HR=0.45) did not show any
OS advantage.?3%°

Checkpoint inhibitors as single agent have not demon-
strated treatment benefit in relapsed OC thus far.3’ Tumor
cell-expressed programmed death-ligand 1 ligand (PD-L1)
binds PD-1 receptors to inactivate T cells and evade immune-
mediated response.3! Expression of PD-L1 positively corre-
lates with the presence of tumor-infiltrating lymphocytes
(TILs) and expression of both is higher in TNBC tumors,32:33
with PD-L1 found in 20% to 30% of TNBCs.3* Blockade of
the PD-1/PD-L1 axis has been shown to restore effector
T-cell activity in a variety of cancers including TNBC.3>

Beyond the firstline setting, treatment options in TNBC
include the anti-trophoblast cell surface antigen 2 (Trop-2)
antibody-drug conjugate sacituzumab govitecan’37 and the
PD-L1 inhibitor pembrolizumab in combination with chemo-
therapy.'83839 In study of 468 patients, sacituzumab govitecan
revealed improved PFS (for all patients 4.8 versus 1.7 months,
HR=0.43, P<.001) and OS (for patients without brain
metastases 12.1 versus 6.7 months, HR=0.48, P<<.001) com-
pared with chemotherapy of physician’s choice.’” In 566
PD-L1+TNBC patients (KEYNOTE-355), mPFS was
extended 4.1 months with the addition of pembrolizumab to
chemotherapy (mPFS 9.7 months) versus chemotherapy alone
(mPFS 5.6 months) (HR=0.65, 1-sided P=.0012) but fatal
(2.5% of patients) and serious (~1/3 of patients) treatment-
related adverse reactions were reported.3’-3 Moreover, the
immunotherapy combination of niraparib and pembrolizumab
(TOPACIO) in advanced TNBC patients resulted in higher
responses in those with tumor BRCA-m (mPFS 8.3 months)
versus those with BRCA-wt (mPFS of only 2.1 months),*
leaving BRCA-wt TNBC patient treatment needs unmet.

Durvalumab is an anti-PD-L1 antibody approved in lung
cancers*! but specifically has not shown benefit in BRCA-wt
TNBC patients.#? In BRCA-wt platinum-sensitive relapsed
OC patients, the triple combination of bevacizumab/olaparib/
durvalumab (MEDIOLA) suggested prolonged progression-
free survival (mPFS for triple combination bevacizumab/
olaparib/durvalumab 14/7 months versus doublet olaparib/
durvalumab mPFS 5.5 months) supporting further exploration
in an ongoing phase 3 study (DUO-O).#

Vigil is an autologous cellular immunotherapy comprising
irradiated tumor cells that encompass the full matrix of the
patient’s tumor-associated antigens.*»* Genetic modifications

of the autologous tumor cell product are made to optimize
tumor-specific antigen presentation, dendritic cell activation
(increasing GM-CSF), and tolerance escape (blocking TGF-
B1 activation).* Recently, efficacy involving relapse-free sur-
vival and OS was suggested in BRCA-wt OC patients who
received Vigil in the frontline maintenance setting (VITAL
study), as well as homologous recombination proficient (HRP)
OCs (HR=0.386) when compared with placebo.*>#” Another
pilot study of Vigil administered first in sequence with combi-
nation atezolizumab demonstrated safety and preliminary sur-
vival advantage in BRCA-wt relapsed OC patients.*

This proof-of-principle study evaluated the safety of Vigil
combined with the anti-PD-L1 antibody durvalumab together
in relapsed BRCA-wt TNBC and OC patients.

Materials and Methods

Trial design and treatments

This article evaluates the phase 2 study “Pilot Study of
Durvalumab and Vigil in Advanced Womens Cancers”
(NCT02725489). This study originally contained 2 parts, the
first part of which is reported in the article. This part was a
safety run-in to evaluate the Vigil dose (either cohort 1: 1 X 10°
or cohort 2: 1 X 107 cells). We determined that both dose levels
were safe. Part 2 of the study was not initiated, due to the ina-
bility of the single enrollment site to identify further eligible
patients. However, further phase 2/3 clinical trials are under
consideration.

This pilot study was conducted at Mary Crowley Cancer
Research Centers. For Vigil construction, BC or OC tissue was
collected during standard of care surgical procedure. Tissue and
peripheral blood mononuclear cell samples were collected and
analyzed for BRCA1/2 molecular profiling using a cell quality
of 40 and a minimum allele depth of 5 (Ocean Ridge
Biosciences, Deerfield Beach, Florida). Tumor tissue was sent
for homologous recombination deficiency testing using
myChoice CDx (Myriad, Inc., Salt Lake City, Utah). Per assay
guidelines, a score of =42 was used to identify patients who
were homologous recombination deficient (HRD), and <42
who were HRP.PD-L1 status was determined by NeoGenomics
Laboratories (Fort Myers, Florida) with monoclonal rabbit
anti-PD-L1 antibody, clone 28-8 for 4 patients or ProPath
(Dallas, Texas) with anti-PD-L1 antibody E1L3N for 9
patients. PD-L1 positivity was based on a score =1% assessed
by immunohistochemistry, PD-L1 negativity <1%. Patients
received Vigil (1X10e6-10e7 cells/dose intradermally) and
durvalumab (1500 mg/dose intravenous infusion) once every
4weeks for up to 12 doses. Informed consent was obtained
prior to procurement and prior to main study registration.
Written documentation of full institutional review board
approval of the protocol and consent documents were obtained
before initiation of the study. The trial is registered with clini-
caltrials.gov, NCT02725489.
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Patients

Women who had histologically confirmed diagnosis of
TNBC or OC (histologies included high-grade serous carci-
noma [n=2], serous [n=2], and papillary serous carcinoma
[n=1]) who had failed at least one prior line of standard of
care (SOC) therapy were eligible for the trial. Subjects were
required to have at least 4 vials of Vigil-manufactured, Eastern
Cooperative Oncology Group (ECOG)-performance status
(PS)=<1, and normal organ and marrow function as defined
per-protocol. In addition, absolute neutrophil count=1500/
mm3, platelets =100 000/mm3, hemoglobin=5.59 mmol/L,
serum bilirubin <1.5X institutional upper limit of normal,

(AST/
ALT)=<2.5X institutional upper limit of normal, creati-

aspartate transaminase/alanine transaminase
nine >50mL/min, thyroid-stimulating hormone within

institutional limits were required for enrollment.

Tumor procurement and manufacturing

Gradalis, Inc. (Carrollton, Texas) manufactured Vigil from the
harvested tumor tissue. Manufacturing was a 2-day process.
The equivalent of a “golf ball size” mass (10-30g tissue, cumu-
lative) was required for Vigil manufacturing. Lesions extending
into the bowel lumen were excluded due to the risk of bacterial
contamination. Vigil plasmid construction, cGMP manufac-
turing, tissue processing, and transfection were performed as
previously described.®##7:4 Briefly, a tumor cell suspension is
transfected with Vigil plasmid. Following transfection, cells are
irradiated at 10000 cGy and aliquoted at 1 X 107 cells per vial.

Vials are frozen until administration.

Disease evaluation and efficacy assessments

Subjects remained on treatment until disease progression,
death, product toxic effect, or until Vigil dose exhaustion.
Disease progression was determined radiographically by local
investigators using the Response Evaluation Criteria in Solid
Tumors Version 1.1 (RECIST 1.1). Disease was assessed at
baseline, at cycle 3, every 2 cycles thereafter, and at the end of
treatment.

The data cutoff date for analysis was February 10, 2021.
The primary endpoint was to evaluate and characterize the
tolerability and safety profile of Vigil combined with dur-
valumab. Investigators assessed and reported adverse events.
After study completion, post hoc analysis of PFS and OS was
assessed in (1) all patients, intent-to-treat (ITT), (2) TNBC
patients, and (3) OC patients. The PFS and OS were esti-
mated using the Kaplan-Meier (KM) method and assessed in
GraphPad PRISM (San Diego, California). Hazard ratio was
assessed by log-rank analysis and 1-sided log-rank P values.
The proportional hazards assumption was assessed by the
Grambsch and Therneau test.

3
ITT
N=13
|

TNBC oC

N=8 N=5

BRCA-wt BRCA-wt
N=8 N=5
| |
PD-L1+ || PD-L1- PD-L1+ || PD-L1-
N=5 | N=3 N=3 | N=2

Figure 1. Consort diagram. Thirteen patients consented and registered
onto trial, of which 8 were TNBC and 5 OC. All 13 patients were
BRCA-wt. Five of the 8 TNBC patients were PD-L1+, and 3 of the 5 OC

patients were PD-L1+.
ITT indicates intent-to-treat; OC, ovarian cancer; PD-L1, programmed death-
ligand 1; TNBC, triple-negative breast cancer.

Results
Patient population

From August 2, 2016 through January 22, 2019, 13 patients
were registered onto the study, of which 8 were TNBC and 5
OC (Figure 1). All patients were BRCA-wt. Nine of the 13
patients had tissue available for HR testing, 6 patients were
HRP, 3 were HRD. Eight of the 13 patients were PD-L1+
(Figure 1). All patients failed at least one prior systemic ther-
apy (median 4, range 1-6). Patient demographics are summa-
rized in Table 1. The median follow-up time was 14.7 months.

Safety

All reported treatment-related adverse events in I'TT, TNBC,
and OC patients are shown in Tables 2 to 4, respectively. There
were 51 treatment-related adverse events, 42 (82.3%) were
grade 1,6 (11.8%) were grade 2, and 3 (5.9%) were grade 3. No
grade 3 treatment-related AEs were Vigil-related. No grade 4
or 5 treatment-related adverse events occurred. The most com-
mon treatment-related adverse events of any grade were injec-
tion-site reaction. This occurred in 12 of 13 patients (92.3%),
myalgia in 5 (38.5%), bruising at injection site in 3 (23.1%),
and pruritus in 3 (23.1%). In total, there were 25 (49%) dur-
valumab-related grade 1-3 adverse events and 26 (51%) Vigil-
related grade 1-3 adverse events.

The most common treatment-related adverse events in
TNBC patients (n=8) were injection-site reaction (n=7
[87.5%]) and myalgia (n=4 [50%]) and in OC patients (n=5)
was injection-site reaction (n=5 [100%]) and bleeding at the



Clinical Medicine Insights: Oncology

Table 1. Patient characteristics at baseline.

CHARACTERISTIC

ALL PATIENTS (N=13)

TNBC PATIENTS (N=8)

OC PATIENTS (N=5)

Age, median (range)

ECOG performance status, No. (%)

0
1
Race, No. (%)

Asian

Black or African American

Caucasian or White
Unknown

Primary cancer, No. (%)
Breast
Ovarian

Peritoneal

Tumor stage at diagnosis

|
1]
]
I\
Unknown
N stage at diagnosis
0
1
2
3
Unknown
M stage at diagnosis
0
1

Unknown

Prior lines of therapy, median (range)

BRCA status, No. (%)?2
g/sBRCA1/2wt
g/sBRCA1/2m

Homologous recombination status, No. (%)°

HRP
HRD
NA

50 (39-74)

8 (61.5)

5 (38.5)

1(7.7)
1(7.7)
10 (76.9)

1(7.7)

8 (61.5)
4 (30.8)

1(7.7)

0 (0)

5 (38.4)
6 (46.15)
1(7.6)
1(7.6)

0(0)

4(30.8)
2(15.4)
2 (15.4)

1(7.6)

6 (46.15)
3(23.1)
4(30.8)
4 (1-6)

13 (100)
0(0)

6 (46)
3 (29)

4 (31)

48 (39-55)

5 (62.5)

3(37.5)

1(12.5)
0(0)
7 (87.5)

0(0)

8 (100)
0 (0)
0 (0)

0 (0)

5 (62.5)
1(12.5)
1(12.5)
1(12.5)

0(0)

3 (37.5)
2 (25)
2 (25)

1(12.5)

4 (50)
2 (25)
2 (25)
5 (1-6)

8 (100)
0(0)

3 (37.5)
2 (25)

3(37.5)

66 (55-74)

3 (60)
2 (40)

(Continued)
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Table 1. (Continued)

CHARACTERISTIC ALL PATIENTS (N=13) TNBC PATIENTS (N=8) OC PATIENTS (N=5)

PD-L1 status, No. (%)°

Positive 8 (61.5) 5 (62.5) 3 (60)
Negative 5(38.5) 3(37.5) 2 (40)
No. of total cycles, median (range) 6 (1-12) 5(1-12) 11 (2-12)

Dose of Vigil received, %
1 X 10e6cells/mL 6 (46.2) 6 (75) 0(0)
1% 1067 cells/mL 7(53.8) 2 (29) 5 (100)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HRD, homologous recombination deficient; HRP, homologous recombination proficient; NA, not available or
not done; OC, ovarian cancer; PD-L1, programmed death-ligand 1; TNBC, triple-negative breast cancer.

aBRCA status determined by Ocean Ridge Biosciences.

®PHomologous recombination status determined by Myriad myChoice CDx.

°PD-L1 status determined by NeoGenomics Laboratories or ProPath; positivity was based on a score =1% assessed by immunohistochemistry.

Table 2. Treatment-related adverse events in all patients.

ITT (N=13), %
GRADE 1 GRADE 2 GRADE 3 GRADE 4

Adrenal insufficiency 0 0) 1 (7.7) 0 (0) 0 0)
Arthralgia 2 (15.4) 1 (7.7) 0 0) 0 (0)
Arthritis 1 77) 0 0) 0 0) 0 0)
Elevated ALT 0 (0) 0 (0) 1 (7.7) 0 ()
Elevated AST 0 () 0 (0) 1 (7.7) 0 ()
Bleeding at injection site 2 (15.4) 0 (0) 0 (0) 0 (0)
Bone pain 2 (15.4) 0 (0) 0 (0) 0 (0)
Bruise at injection site 3 (23.1) 0 (0) 0 (0) 0 (0)
Chills 1 (7.7) 0 (0) 0 (0) 0 0)
Diarrhea 1 (7.7) 0 (0) 0 0) 0 (0)
Dry mouth 1 (7.7) 0 (0) 0 () 0 ()
Erythema at chest wall disease 2 (15.4) 0 (0) 0 0) 0 0)
Erythematous pruritic rash 1 (7.7) 0 (0) 0 0) 0 (0)
Fatigue 0 0) 0 (0) 1 (7.7) 0 0)
Fever 2 (15.4) 0 (0) 0 (0) 0 (0)
Headache 2 (15.4) 0 (0) 0 (0) 0 0)
Hypothyroidism 0 (0) 2 (15.4) 0 (0) 0 0)
Infusion-related reaction 0 0) 1 (7.7) 0 (0) 0 0)
Injection-site reaction 12 (92.3) 1 (7.7) 0 (0) 0 0)
Myalgia 5 (38.5) 0 (0) 0 () 0 ()
Pruritus 3 (23.1) 0 (0) 0 (0) 0 (0)
Swelling at chest wall disease 2 (15.4) 0 (0) 0 (0) 0 (0)
Total 42 (82.3) 6 (11.8) 3 (5.9) 0 (0)

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; ITT, intent-to-treat.
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Table 3. Treatment-related adverse events in breast cancer patients.

BREAST CANCER (N=8), %

GRADE 1 GRADE 2 GRADE 3 GRADE 4
Arthralgia 2 (25) 1 (12.5) 0 0) 0 (0)
Arthritis 1 (12.5) 0 (0) 0 (0) 0 (0)
Elevated ALT 0 (0) 0 0) 1 (12.5) 0 (0)
Elevated AST 0 (0) 0 (0) 1 (12.5) 0 (0)
Bone pain 2 (25) 0 0) 0 (0) 0 (0)
Bruise at injection site 2 (25) 0 (0) 0 (0) 0 (0)
Dry mouth 1 (12.5) 0 (0) 0 (0) 0 (0)
Erythema at chest wall disease 2 (25) 0 (0) 0 (0) 0 (0)
Erythematous pruritic rash 1 (12.5) 0 (0) 0 (0) 0 (0)
Fatigue 0 (0) 0 0) 1 (12.5) 0 (0)
Fever 2 (25) 0 (0) 0 (0) 0 (0)
Headache 2 (25) 0 0) 0 (0) 0 (0)
Hypothyroidism 0 (0) 2 (25) 0 (0) 0 (0)
Infusion-related reaction 0 (0) 1 (12.5) 0 (0) 0 (0)
Injection-site reaction 7 (87.5) 1 (12.5) 0 0) 0 (0)
Myalgia 4 (50) 0 (0) 0 (0) 0 (0)
Pruritus 2 (25) 0 (0) 0 (0) 0 (0)
Swelling at chest wall disease 2 (25) 0 (0) 0 0) 0 (0)
Total 30 (78.9) 5 (13.2) 3 (7.9) 0 (0)

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase.

Table 4. Treatment-related adverse events in ovarian cancer patients.

OVARIAN CANCER (N=5), %

GRADE 1 GRADE 2 GRADE 3 GRADE 4

Adrenal insufficiency 0 (0) 1 (20) 0 (0) 0 (0)

Bleeding at injection site 2 (40) 0 (0) 0 (0) 0 0)

Bruise at injection site 1 (20) 0 (0) 0 (0) 0 (0)

Chills 1 (20) 0 ) 0 ) 0 )

Diarrhea 1 (20) 0 (0) 0 (0) 0 0)

Injection-site reaction 5 (100) 0 (0) 0 (0) 0 (0)

Myalgia 1 (20) 0 ) 0 ) 0 )

Pruritus 1 (20) 0 ) 0 ) 0 )

Total 12 (92.3) 1 7.7 0 ) 0 )
injection site (n=2 [40%]). Three grade 3 treatment-related TNBC patient discontinued durvalumab treatment after 3
adverse events in TNBC patients were reported to be related combination cycles due to elevated liver enzyme levels and
to durvalumab and were elevated AST (n=1 [12.5%]), ele- continued with 3 cycles of Vigil single agent until disease

vated ALT (n=1 [12.5%]), and fatigue (n=1 [12.5%]). One progression.
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Figure 2. Efficacy of Vigil in combination with durvalumab. (A) PFS of all study subjects, (B) OS of all study subjects, (C) PFS of TNBC subjects, (D) OS

of TNBC subjects, (E) PFS of OC subjects, (F) OS of OC subjects.

OC indicates ovarian cancer; OS, overall survival; PFS, progression-free survival; TNBC, triple-negative breast cancer.

No treatment-related adverse events =grade 3 occurred in
OC patients.

Efficacy
The PES and OS KM analysis of all patients (ITT) is shown
in Figure 2A and B. The mPFS was 7.1 months and the median
OS (mOS) was not reached. Subgroup analysis shows a mPFS
of 5.4 and mOS of 13.7 months in TNBC patients (Figure 2C
and D). In OC patients, both mPFS and mOS were not
reached (Figure 2E and F).

Eight (61.5%) of the 13 patients were PD-L1+ tumors
(TNBC, n=5; OC,n=3).In the ITT population including both

TNBC and OC patients, mPFS in PD-L1+ patients was not
reached versus 1.61months in PD-L1- patients (HR=0.304,
95% CI,0.0593-1.56, 1-sided P=.04715) (Figure 3A). In TNBC
patients, mPFS in PD-L1+ was not reached versus 1.51 months
in PD-L1- patients (HR=0.172, 95% CI, 0.0197-1.51, 1-sided
P=.0108). The proportional hazards assumption was assessed by
the Grambsch and Therneau test. The proportionality assump-
tions for PES of all subjects, OS of all subjects, PFS of TNBC
subjects, and OS of TNBC were all satisfied (P=.75,.37,.82,and
.82, respectively). Number of OC patients was too small for com-
parison of PD-L1+ versus PD-L1- mPFS and OS assessment.
Number of patients was also too small for comparison of PFS or

OS in the HRP and HRD subset population.
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Figure 3. Efficacy stratified by PD-L1 score. Red, PD-L1+; blue, PD-L1-. (A) PFS of all study subjects, (B) OS of all study subjects, (C) PFS of TNBC

subjects, (D) OS of TNBC subjects.

Cl indicates confidence interval; HR, hazard ratio; OS, overall survival; PD-L1, programmed death-ligand 1; PFS, progression-free survival; TNBC, triple-negative breast

cancer.

Discussion

Results of this proof-of-principle study show favorable safety
with concurrent combination of Vigil and durvalumab and
support evidence of benefit in TNBC despite small sample size
of this clinical trial. Preclinical studies, however, suggest tumor-
specific vaccine administration prior to checkpoint (PD-1/
PD-L1) blockade enhances anticancer responses by priming
and increasing the abundance of neoantigen-specific CD8+ T
cells. In a colorectal mouse model, tumor-specific vaccine was
administered first followed by anti-PD-1 therapy. Results
demonstrated that neoantigen identification and stimulation of
targeting CD8+ cells prior to checkpoint inhibition enhanced
clinical benefit with combination therapy.’® The combination
of a cell-based, GM-CSF-secreting vaccine (GVAX) before
anti-CTLA-4 inhibitor also showed increased tumor responses
in prostate cancer models associated with generation of
increased tumor neoantigen—specific CD8+ T cells in circula-
tion.>! Moreover, clinical comparison of Vigil prior to Cls ver-
sus concurrent with ClIs demonstrated reduced Cl-related
=grade 3 toxic effect. These results suggest early targeting of
CDS8+ cells will enhance direct antitumor immune attack and
will reduce off target toxic-related activity.

While poorly immunogenic tumors are not as sensitive to
CI therapy alone, tumor-specific vaccine prior to CI therapy
turns “cold tumors hot” by increasing the number of infiltrat-
ing tumor-specific T cells which enhances CI efficacy.’>%3
Both TIL and CD8+ T-cell priming through vaccine ther-
apy induce gIFN and subsequently the expression of PD-L1
on tumor cells which facilitates the efficiency of CI therapy
post tumor-specific vaccine.”* Vigil has demonstrated induc-
tion of circulating mononuclear cell increase and gIFN pro-
duction to autologous tumor via ELISPOT study.>-7
Moreover, increase in circulating CD8+ cells has been
observed following Vigil therapy.’

CI monotherapy has shown limited benefit in both TNBC
and OC, also known as more poorly immunogenic tumor
types. Recent study indicates that the combination of check-
point therapy with pegylated liposomal doxorubicin achieves
better overall response rates (ORR 13.3%); however, OS was
not significantly improved, while mPFS was 3.7 months.*®
The combination of PARP inhibitor olaparib and CI dur-
valumab in recurrent OC showed modest clinical activity
with improved PFS associated with increased gIFN produc-
tion.”” In TNBC, a recent study SAFIR02-BREAST
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IMMUNO showed that durvalumab in maintenance did not
improve PFS (HR =1.40,95% CI, 1.00-1.96; P=.047) or OS
(HR=0.84, 95% CI, 0.54-1.29; P=.423) compared with
chemotherapy.®® Recent results of the phase 3 study
(IMagyn050) atezolizumab in combination with bevaci-
zumab and frontline chemotherapy in women with advanced
OC did not meet the primary endpoint of PFS.6? The global
phase 3 study (Javelin ovarian 100) of avelumab in combina-
tion with frontline chemotherapy involving 998 patients
with advanced OC was stopped by the data safety monitor-
ing board as efficacy results did not support the use of ave-
Mathematical
computationally based algorithms may improve response to

lumab in the frontline setting.®263
personalized therapeutics including CI.646>

Consistent with recent double-blind randomized controlled
results of Vigil in newly diagnosed OC patients,* molecular
expression of BRCA-wt in malignant tissue has been associ-
ated with increased immunogenicity measured by increased
abundance of immune cells and higher clonal neoantigen
expression as compared with BRCA-m tumors.®® The abun-
dance of clonal tumor neoantigens in the Vigil vaccine of
BRCA-wt TNBC and OC patients may improve CI responses.
This study is limited by small sample sizes.

Conclusions

Despite the small number of patients evaluated in this trial,
combination of Vigil/durvalumab appears well tolerated and is
suggestive of benefit at least in the TNBC population which is
an encouraging direction for further exploration of Vigil first
prior to concurrent Vigil combination durvalumab in phase 2/3
assessment. These data, while preliminary, advance the knowl-
edge of the use of Cls in combination with other immuno-
therapies (ie, Vigil) in an unmet need group of patients, such as
BRCA-wt TNBC and OC. Checkpoint inhibitor responses
have been historically low in BRCA-wt TNBC and OC mak-
ing these results particularly interesting and warrant further
investigation in a larger cohort of patients.
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