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TG4010 is a therapeutic cancer vaccine based on a viral vector, a modified vaccinia of Ankara (MVA), expressing MUC1 as
well as interleukine 2. Today the clinical development is focused on advanced non-small cell lung cancer in combination
with first line chemotherapy. Potential biomarkers predictive of activity have been identified.

Several immunotherapy drugs are today
tested in this disease in advanced stages of
development.! TG4010 (Transgene SA) is
one of these candidates. This targeted
immunotherapy product is based on an
attenuated virus, the modified vaccinia of
Ankara, that has been genetically modified
to express the tumor antigen MUCI as
well as interleukine 2. TG4010 is intended
to be administered sub-cutaneously at the
dose of 10° pfu weekly for six weeks and
then every three weeks (Fig. 1).

A good safety profile and early signs of
clinical and biological activity have been
observed in Phase I.> A biological proof of
activity when given in monotherapy has
been obtained in prostate cancer patients
at the stage of first rising PSA following
local treatment.’ In metastatic renal cell
carcinoma combination with interferon o
and interleukine 2 proved to be feasible
and showed encouraging overall survival.*
Regarding NSCLC, Phase II trials have
studied TG4010 mainly in combination
with first line chemotherapy in patients
with advanced stage NSCLC.

A first Phase II has assessed the
combination of TG4010 with cisplatin
and vinorelbine. This study met its
primary endpoint based on response rate
and raised the hypothesis that TG4010
could improve the outcome in patients
receiving first line chemotherapy.’

To test this hypothesis a larger rando-
mized study was initiated.® This open-label
study recently published in The Lancer
Oncology enrolled 148 patients with stage
IV NSCLC, 74 received cisplatine and
gemcitabine plus TG4010 and 74 received
the same chemotherapy alone. The pri-
mary objective was to show an improve-
ment of progression-free survival at 6 mo.
A biomarker program was also associated
to the study in order to be able to identify
the population of patients with the best
response to chemo-immunotherapy.

With 43.2% of patients progression free
at 6 mo in the experimental arm this
second Phase II in NSCLC met its
statistical endpoint too. In the control
arm 35.1% of patients remained free of
progression at 6 mo. Interestingly the
magnitude of the improvement was more
important on response rate: 41.9% vs.
28.4%. Furthermore the outcome in terms
of survival of responding patients in the
experimental arm was better than in the
control arm (23.3 vs. 12.5 mo). This
observation is similar to the better dura-
tion of response observed in melanoma
patients receiving dacarbazine plus ipili-
mumab as compared with dacarbazine
alone.” Regarding overall survival the
median survival in both arms were similar,
10.7 mo vs. 10.3 mo however a late
separation of the curves, classic with
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immunotherapy products showed a better
long-term survival for the experimental
arm. Conversely more patients died early
in the experimental arm.

The biomarker program associated to
the study put in evidence a close asso-
ciation between the patients who died
early in the experimental arm and a
high level at baseline of triple positive
CD16"CD56"CDG69* lymphocytes corres-
ponding to a phenotype of activated NK
cells (aNK).

When observing the 101 (75%) of
patients with a normal level of aNK cells
at baseline the effect of the addition of
TG4010 to chemotherapy was substantial:
median overall survival was 17.1 mo vs.
11.3 mo, percentage of patients progres-
sion free at 6 mo was 56.3% vs. 37.7%
and finally response rate was 54.2%
against 28.3% in the control arm. In the
37 (25%) patients with a high level of
alNK cells at baseline results were opposite:
overall survival was 5.3 mo vs. 10.3 mo,
6 mo progression free survival was 19.0%
vs. 31.3% and response rate was 19.0% vs.
31.3%. Of interest, the effect of the level
of aNK at baseline influenced only the
outcome in the experimental arm but not
in the control arm. This makes the
baseline level of aNK a possible predic-
tive marker for the selection of patients
expected to benefit from the addition to
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Figure 1. (A) Schematic map of TG4010 viral genome. (B) Electron microscope view of TG4010
showing the viral particles with their membrane. (C) Pharmaceutical formulation of TG4010.
(D) Schedule of administration of TG4010 in current clinical trials.

TG4010 to their chemotherapy and of
course raises the question of the under-
lying mechanism involved in this observa-
tion. The most plausible explanation is
coming from the recent findings regarding
the regulatory effect the NK cells exert
on the players of the adaptive immune
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