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Talimogene laherparepvec (TVEC) is an oncolytic virus
that has been proven to be effective in treating metastatic
disease from melanoma via intralesional injection. The
randomized, open-label, phase III OPTiM trial in patients
with unresectable stage IIIB-IVMIc melanoma reported
that the final overall survival (OS) analysis showed a
median OS of 23.3 months in the TVEC group versus 18.9
months in the granulocyte macrophage colony-stimulating
factor (GM-CSF)-alone arm (p = 0.0494 [descriptive]).
Durable response rates (DRRs) were 19.0 (TVEC) and
1.4% (GM-CSF) [p < 0.0001], while overall response rates
(ORRs) were 31.5 (TVEC) and 6.4% (GM-CSF). Fifty
(16.9%) and one (0.7%) patients in the TVEC and GM-
CSF arms, respectively, achieved a complete response
(CR). Among patients with a CR, 88.5% were estimated to
survive at a 5-year landmark analysis. The ORR benefit
was more pronounced within the substage of patients with
stage IIIB-IVM1a, with injectable nodal, subcutaneous, or
soft tissue lesions.'

There are numerous theoretical advantages to combining
this locally delivered oncolytic immunotherapy (I0) with
systemic immunotherapeutic agents. One theory is that
some tumors are ‘cold’, meaning they do not harbor a
robust tumor-infiltrating lymphocyte (TIL) population and
that injection of TVEC, or any other locally delivered
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oncolytic agent, can cause an influx of TIL as the tumor
undergoes lysis, therefore turning these tumors ‘hot’. This
local release of antigens, along with local GM-CSF, results
in a local increase of dendritic cells recognizing the anti-
gens. Emerging preclinical and clinical findings confirm
that oncolytic viruses act in a multimodal scheme, trig-
gering lyses, immunogenic cell death, and finally inducing
anticancer immune responses. Combining this with sys-
temic IO seems to be a natural way of increasing a systemic
immune-mediated response to antigens.>

The publication by Chesney et al. reported on a phase III
randomized controlled trial that examined the combination
of TVEC with pembrolizumab.* In that study, patients with
stage IIIB-IVMIc unresectable melanoma, naive to anti-
programmed cell death protein-1 (PD-1), were randomly
assigned 1:1 to TVEC/pembrolizumab or placebo/pem-
brolizumab. Primary endpoints were progression-free
survival (PFS) and OS. Overall, 692 patients were ran-
domly assigned (346 TVEC/pembrolizumab patients and
346 placebo/pembrolizumab patients). In the study, TVEC/
pembrolizumab did not significantly improve PFS com-
pared with placebo/pembrolizumab (hazard ratio 0.86, 95%
confidence interval 0.71-1.04, p = 0.13).4 It should be
noted that 18 patients with stage IIIB were included in the
TVEC/pembrolizumab group and 20 in the placebo/pem-
brolizumab group; similarly, low patient numbers were
seen with stage IIIC, i.e. 66 versus 53 patients in the
TVEC/pembrolizumab  and  placebo/pembrolizumab
groups, respectively.

However, it is important to note that the objective
response rate was 48.6% for TVEC/pembrolizumab, with a
CR of 17.9%, versus an objective response rate of 41.3%
for placebo/pembrolizumab, with a CR of 11.6%; the DRR
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was 42.2% and 34.1% for the two arms, respectively,
showing there was an approximately 7% higher objective
response rate and DRR in favor of TVEC/pembrolizumab,
with an 8% improvement in DRR in favor of TVEC/
pembrolizumab, although not statistically significant.*

Part of the possible non-statistically significant but
numerically different difference in favor of the TVEC/
pembrolizumab group could be that the trial was conducted
to include stage IVb and IVc patients. We know from the
OPTiM phase III trial that when the subgroup of stage
IIIB-IVa patients is analyzed, there was a clear clinical
benefit in favor of TVEC, with a median ORR in this
population of 41.1 months for TVEC versus 21.5 months
for GM-CSF (p < 0.001).>° This represents the group of
patients who led to the US FDA and European Medicines
Agency approval and current indication for use and injec-
tion of lesions with TVEC monotherapy. Post-approval
real-world evidence (RWE) series confirm this high effi-
cacy in ‘early’ metastatic melanoma.”'! These multi-
institutional RWE reports have shown efficacy in the stage
IIIB-IVA population, with ORRs of 57-79%, with the
highest response rates in patients with the lowest tumor
burden.®"'® Perhaps if the TVEC/pembrolizumab trial was
conducted in the stage IIIB-IIIC populations only, we
might have seen a larger difference in activity in favor of
the combination group. If you drill down and look at the
data in the TVEC/pembrolizumab study, there was a 7-8%
benefit in ORR, CR, and DRR in favor of the TVEC/
pembrolizumab group, which is not statistically different.
Furthermore, the forest plots seem to indicate that the stage
IIIB-IVA patients benefitted the most from the combina-
tion; however, this does not take into consideration the
number and size of the lesions. Patients with normal lactate
dehydrogenase (LDH) and sum of largest diameter (SLD)
less than or equal to the median also seemed be in favor of
the combination on the forest plot, although this was not
statistically powered to show a difference. This supports
the observations from real-world practice that TVEC is
most effective in patients with fewer cutaneous satellite
and/or in-transit lesions, and appears to become less
effective with increasing tumor burden or larger/deeper
lesions.

Additional data also suggest that TVEC alone or in
combination might be effective in salvaging patients with
stage IIIB-IVA melanoma after failure of systemic IO.
Carr et al. reported on a group of 112 patients who had not
responded to systemic IO for metastatic melanoma. Before
TVEC, 57% of patients received one 10 regimen and 42%
received two or more regimens of I0. Most patients
(n = 74, 66%) received TVEC sequential to IO, while the
remaining 34% of patients received TVEC in addition to
their current regimen of IO monotherapy. Most were stage
Illc (n = 51, 46%) at TVEC initiation and 29 (26%)

received injections to nodal disease. Over a median follow-
up of 14 months, in-field response at final TVEC injection
showed an ORR of 51%, with 37% showing a CR and 14%
showing a partial response. TVEC initiation sequentially
after IO, or adding TVEC to systemic IO after failure of 10
alone, did not significantly affect in-field response. The
median in-field PFS was 15 months, with a median overall
DFS after CR of 32 months.'?

Finally, as surgical oncologists, it is our opinion that
oncolytic viruses, even if they did not improve survival,
either as a single agent or in combination, are clearly
effective in locoregional control of morbid melanoma
satellite/in-transit metastases (stage IIIB-IIIC melanoma)
that would otherwise require extensive and mutilating
surgery. This issue is often overlooked by regulators and
payers who do not have good processes to assess this type
of benefit. For these reasons we would not abandon the
premise of using the combination of intralesional oncolytic
injections and systemic IO just yet.
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