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In their recent publication “Enhancing Im-
mune Response and Survival in Hepatocellu-
lar Carcinoma with Novel Oncolytic Jurona
Virus and Immune Checkpoint Blockade,”
Tesfay et al. report their evaluation of an on-
colytic form of Jurona virus (JURV) and
characterize its use in multiple versions of
mouse models (syngeneic and xenograft) of
hepatocellular carcinomas (HCCs).1 Immu-
notherapies are being actively used for the
treatment of patients with this cancer; at
the same time, much of the biology of HCC
remains unknown regarding immune
composition and potential susceptibilities
to immuno-oncologic (IO) strategies.

For historical perspective, advancements in
the development of effective therapeutic op-
tions for HCC have lagged far behind
compared to gastrointestinal (GI) cancers,
until relatively recently. The SHARP trial, a
phase 3 trial published in 2008 that random-
ized 602 patients with advanced HCC to
either sorafenib (an oral kinase inhibitor)
or placebo, demonstrated superior median
overall survival (10.7 vs. 7.9 months for pla-
cebo) andmedian time to radiologic progres-
sion (5.5 vs. 2.8 months).2 However, its suc-
cess was in inducing cytostasis, improvement
in mere weeks to months compared to best
supportive care represented by placebo, and
was only evaluated in patients who had the
least severe amount of cirrhosis (class A us-
ing the Child-Pugh form of classification).2

For nearly a decade, that drug remained the
only viable treatment option for unresectable
and/or metastatic forms of HCC, offering a
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highly modest treatment effect compared to
the significant inroads being made in upper
and lower GI cancers in particular. Combi-
nation treatment strategies adding regional
chemoembolization to sorafenib improved
disease control rates, but they also provided
limited and extremely incremental improve-
ments at best. Over the last decade, however,
long-awaited human trials of multi-kinase
inhibitors and investigation of immune
checkpoint inhibitors were undertaken,
borrowing from use and utility in metastatic
colorectal cancers (CRC) in particular, with
more improvement in patient outcomes
than had been accomplished during any pre-
vious period of time.3

Enter the promise of immunovirotherapy. In
their report, Tesfay et al. focus their study on
a novel oncolytic form of JURV, a vesiculovi-
rus selected for its relatively fast replication
rate, tropism, and low human seropreva-
lence.1 The authors assessed at least five cell
lines derived from HCC, demonstrating
30% reduction in cell viability across several
multiplicities of infection. For their in vivo
studies, they utilized the approach of intratu-
moral injection that has become prevalent
for a host of recent human clinical trials
examining effects of engineered oncolytic vi-
ruses across a spectrum of tumor types.4 The
treatment strategy for the JURV used in this
study consisted of three intratumoral doses
into human xenografts.

The abscopal effect—the principle that the
administration of a cancer-directed therapy
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at one site would subsequently have indirect
positive effects against additional tumors
systemically, without direct intervention—
has remained an elusive but long sought after
holy grail of cancer therapeutic strategies.
Can intratumoral injections of next-genera-
tion oncolytic viruses provide the advances
to prove the abscopal effect exists and can
they be leveraged in a meaningful way, espe-
cially in potentially immuno-privileged com-
partments such as the liver? The answer to
this question is going to be complex and
not entirely solved in the scope of this or
other single studies. Rather, the challenge is
to channel new and emerging technolo-
gies—measurement and assessment of cell-
free DNA, as just one example—with
increased understanding of compartment-
specific tumor biology and determination
of the effects of commonly used checkpoint
inhibitors deployed at a proper time and tu-
moral space. Tumor-agnostic approvals of
immune checkpoint inhibitors (ICIs) include
deficient mismatch repair/microsatellite
instability high and high tumor mutational
burden, while in some forms of cancer,
prominently for metastatic gastroesophageal
cancers among GI cancers, ICI use has been
predicated on the presence and extent of PD-
L1 surface checkpoint expression. ICI are
increasingly used for metastatic HCCs,
but without requirement or validation to
date of predictive biomarkers for success.
Will this change in the near future? With
the maturation of comprehensive genomic
profiling, more studies may be performed
to analyze biomarkers prevalent in HCC
that may be actionable. At the same time,
the unique aspects of clinical diagnosis and
management of HCC, all the way to the va-
garies of the liver microenvironment created
by cirrhosis and other causative factors of
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HCC, may not create the best mix for the
success of kinase inhibitors and/or check-
point inhibitors when used as single agents.
Experiences from colorectal tumors that
metastasize to the liver have provided insight
into the unique nature of the hepatic micro-
environment, and parallels can be drawn for
improving approaches to treating primary
hepatic tumors such as HCC. Studies investi-
gating the efficacy of multi-kinase inhibitors
such as regorafenib and anti-programmed
cell death protein (PD-1) ICIs such as nivo-
lumab in CRCs have determined that these
agents are most effective in non-liver CRC
metastases.5 Perhaps not coincidentally,
these two agents were investigated in HCC
and are now in widespread use and US
Food and Drug Administration (FDA)
approved for treating patients with unresect-
able or metastatic cases of HCC. What we do
not yet know in a clinically meaningful way
is what molecular or cellular factors distin-
guish the immune suppressive microenvi-
ronment in the hepatic parenchyma that
allows these tumors to fend off these molec-
ular-targeted approaches. Just as important,
can newer strategies such as immunoviro-
therapy successfully recraft the tumormicro-
environment in a way that makes HCCmore
susceptible to such agents?

The field of oncolytic viral therapy of cancer
is over 100 years old in concept, if not in
execution. Like many older things made
new, the field has fluctuated over the past 2
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decades, with a high point in 2015 being
the first FDA approval of an oncolytic virus,
talimogene laherparepvec, for cancer ther-
apy. This virus is administered via injection
in non-resectable cases of melanoma, and it
opened the door to the expansion of explora-
tion of this and other engineered viruses for
other tumor types. This approach provides a
fertile field for exploring oncolytic viruses
such as the novel JURV, described by Tesfay
et al. as a means to an end, part of a larger
strategy and growing movement in oncology
to modulate the tumor microenvironment,
to induce a non-inflamed “cold” microenvi-
ronment to be converted to an inflamma-
tory-rich “hot” state susceptible to immuno-
therapeutic treatments. The work reported
by Tesfay et al. provides a meaningful contri-
bution to the field of IO treatment strategies
in a fast-moving field at the intersection of
gastroenterology, oncology, and develop-
mental therapeutics. The authors should be
congratulated for this thought-provok-
ing work.
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