Highlights from ASCO-SITC 2019
Advancing Cell Therapy in Solid Tumors
Recent breakthroughs in T-cell-based immunotherapy have shown exci ng results from clinical trials using the adop ve
transfer of autologous tumor-inﬁltra ng lymphocytes (TILs), T-cell receptor (TCR) or chimeric an gen receptor (CAR)-T cells.
While these treatment op ons work well in hematological malignancies, they have so far been less eﬀec ve in solid tumors.
A study evalua ng CAR-Ts in Pancrea c Ca elucidated some of the challenges faced in solid tumors, while another study
presented an innova ve approach in overcoming some of these challenges.

CAR-T Cells in Pancrea c Cancer:
Learnings and Future Outlook

Engineering the Next Genera on
of Immune Cell Therapies

CAR-T cell therapy has been successfully launched in
haematological malignancies. However, the transla on of
CAR-T cells for the treatment of solid malignancies has been
challenging. A mesothelin targe ng CAR-T has been
evaluated in Pancrea c Cancer – the study is a step forward
in elucida ng challenges with CAR-T use in solid tumors,
more speciﬁcally in Pancrea c Cancer
Ÿ All pa ents enrolled in the study had received two or more
prior lines of therapy; the best response observed was
Stable Disease with both RNA CAR-T cells and len viral
CAR-T cells; no dose limi ng toxici es were observed, and
there was no evidence of cytokine release syndrome (CRS)
Ÿ Tracking metabolic ac vity in the lesions showed that
CAR-T cells can have biological ac vity in pa ents with
Pancrea c Cancer. However, there may be signiﬁcantly
diﬀerent immune escape mechanisms opera ve within
the dis nct anatomic loca ons where the disease is
present – this is based on the observa on that complete
response was observed in the liver, but no response was
seen in the primary tumor
Ÿ Mesothelin directed CAR-Ts were detectable in some,
though not all tumor biopsies, and when present, the
levels were quite low; traﬃcking was iden ﬁed as a key
challenge
Ÿ In addi on, the TME was observed to be heterogenous,
though primarily characterized by a large inﬁltra on of
myeloid cells and absence of T-cells
Ÿ Many of the pa ents had intracellular expression of
mesothelin, which does not work for CAR-T cells
Ÿ Thus, traﬃcking through a highly desmoplas c stroma, an
immunosuppressive tumor microenvironment and CAR-T
target expression, emerged as the key challenges around
CAR-T therapy in this study
Ÿ Next steps include exploring strategies that can improve
tumor inﬁltra on, induce stromal degrada on, and
“inﬂame” the tumor immune environment

Innova ve technologies are under evalua on to address
challenges around applica on of CAR-Ts in solid tumors –
increased speciﬁcity to be er discriminate between tumor
cells and normal cells, mechanisms to overcome an
immunosuppressive tumour microenvironment, achieving
a balance between persistence and termina on, and
reduced toxici es.
Ÿ A new receptor system based on SynNotch AND-gate
circuit strategy, that on the one hand can sense various
tumor microenvironments, and on the other regulate
transcrip onal programs of interest has been evaluated
ü T-cells with SynNotch receptors are engineered so
they can read out mul ple an gen signatures and
be er discriminate tumor cells from normal cells
ü The SynNotch receptors can also be used to
customize cellular response and produce in a local
environment various therapeu cs such as cytokines
(e.g., IL-12 which is toxic when administered
systemically), cytotoxic agents such as TRAIL,
adjuvants that can s mulate the natural immune
response and therapeu c an bodies such as an
PD-1/CTLA4 or BiTES – these cells are thus polyfunc onal
Ø The cellular response can be customized in not
just T-cells but also other cells such as
macrophages and NK cells
ü The SynNotch CAR circuit allows for a lot of these
cells to be kept in the stem-cell-like memory
compartment with controlled expression, thus
improving persistence
ü The technology has been validated in preclinical
studies in mesothelioma cell lines and is a step
towards achieving local tumor modula on, building
receptors that help cells inﬁltrate and be eﬀec ve in
the tumor microenvironment
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