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AUTHOR'S VIEW

Tumor-infiltrating T-cells: important players in
clinical outcome of advanced melanoma patients
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Immune escape mechanisms are prevalent in tumors, while their influence on the potency of antitumor
immunotherapy has yet to be distinguished. We recently showed that increased numbers of intratumoral T cells rather
than immune-escape-mechanisms significantly correlated with clinical outcome of advanced melanoma patients to
subsequent autologous tumor cell vaccination. Our data emphasize the therapeutic relevance of tumor-infiltrating T

cells for the clinical outcome.

Review

Immunotherapy currently represents
the most promising therapeutic approach
for advanced melanoma patients, offering-
potentially life-saving treatments. Despite
improved immunotherapeutic regimens
for melanoma, significant numbers of
with still
respond poorly, or relapse. Many immune
regulating factors and cell types play a
decisive role in the potency of antitumor

patients advanced disease

immune responses. T-cell inhibitory fac-
tors, such as programmed cell death
(ligand)-1 (PD-1/PD-L1), indoleamine
2,3-dioxygenase (IDO), and galectin-1
and -3, hamper T-cell function and/or
promote T-cell apoptosis.' On the other
hand, immune suppressive cells, including
regulatory T- ells (Tregs), myeloid-derived
suppressor cells (MDSC) and mast cells,
hinder the effector function of T cells.*
Tumor-derived tolerogenic cytokines can
promote the immunosuppressive environ-
ment of tumors, whereas downregulation
or loss of HLA and/or melanocyte differ-
entiation antigens among tumor cells lead
to decreased cancer cell recognition and
attack by T cells. Since all these immune
escape mechanisms in melanoma can
impair the function of immune cells, it is
important to understand the influence of
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T-cell inhibitory factors or immune-
suppressive cells within the tumor envi-
ronment and how these may influence an
effective antitumor immune response and,
consequently, clinical outcome.

In a retrospective study of 43 Stage IV
metastatic melanoma patients, we have
investigated melanoma tissues of patents
before receiving an autologous granulocyte-
macrophage factor
(GM-CSF)-producing tumor cell vaccine.’
The presence of various T-cell related
markers and immune escape markers of

colony-stimulating

melanoma, including T-cell inhibitory fac-
tors, immune (suppressive) cells and tolero-
genic cytokines were scored in one large
analysis. The analyses incorporated the
markers for immune (suppressive) cells
consisting of CD4" and CD8" T-cells,
CD11b*CD33"MDSCs, FoxP3" Tregs,
tryptase+ mast cells; markers associated
with T-cell inhibition and activation (PD-
1/PD-L1, IDO, galectin-1 and -3, gran-
zyme-B); loss of melanocyte differentiation
antigens (MART-1, gp100) or HLA Class-
I, and tolerogenic cytokines in tumor cells
(IL-1, 1L-6, 1L-10, TNFa and TGE).
The results were related to patient clinical
outcome, comprising clinical response, pro-
gression-free survival (PFS) and overall sur-
(OS). Based on their

responses, patients were assigned as 1)

vival clinical
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“non-progressors” when vaccinated patients
had stable disease of non-assessable disease
with prolonged PFS (median OS = 56
months); 2) “progressors” for vaccinated
patients who experienced progressive dis-
ease (PD; median OS = 9.5 months; and
3) “non-vaccinated” for patients who were
withdrawn before vaccination due to rapid
disease progression (median OS = 3
months).

Significantly higher numbers of acti-
vated T cells were found in tumors at
baseline of non-progressors as compared
with  progressors.”  Comparable
amounts of (activated) intratumoral T
cells were detected in both progressors and

low

the non-vaccinated group. Furthermore, a
strong relationship between CD4, CD8
and granzyme-B with OS of vaccinated
patients was found, suggesting that assess-
ment of these markers can be clinically
informative in predicting the immune
benefit and the clinical outcome of mela-
noma patients receiving autologous tumor
cell vaccine (Fig. 1).° No correlation was
found with OS and immune suppressive
cells (Tregs, mast cells, MDSCs), T-cell
inhibitory factors or loss of HLA class-1/
melanocyte differentiation antigens in the
patients in our study. Thus, advanced
melanoma patients with sufficient num-
bers of (activated) T cells in the tumor at
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Figure 1. Immune markers correlate with clinical outcome in advanced melanoma patients following tumor cell vaccination. Analysis of immune-
(escape) mechanisms in melanoma biopsies of patients showed that tumors at baseline with high numbers of activated CD41 and CD8™ T cells manifest
in prolonged progression-free survival (PFS) and/or overall survival (OS) in patients receiving autologous tumor cell vaccination. This indicates that a
more prominent role for T-cell infiltration and activation in the tumor tissue for clinical outcome than immune-escape mechanisms. Therefore, analysis
of tumor tissue characteristics before immunotherapy can be useful to optimally select patients, who will have increased chances of a favorable clinical
outcome from the immunotherapy or to offer patients with low T cell presence in the tumor tissue additional inventions to increase T-cell tumor infiltra-
tion (e.g., by combining immune checkpoint blockade with vaccination or adoptive T-cell transfer).

baseline may benefit from immunother-
apy

outcome.

resulting in  favorable clinical

Our results are in line with previous
studies showing that the presence of
tumor-infiltrating T cells is associated
with a favorable outcome in melanoma
patients, who underwent surgery, standard
therapy or investigational immunotherapy,
as measured in (primary) cutaneous tumor
or sentinel lymph nodes.*” Most immu-
notherapeutic strategies aim to activate
immune

T cells or to interfere with

checkpoints, such as cytotoxic T-lympho-

cyte associated antigen 4 (CTLA-4)
and the PD-1/PD-L1 axis, thereby
regulating  T-cell immune responses.

Adoptive T-cell therapy using autologous
tumor-infiltrating lymphocytes (TILs) has
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already shown great potential to treat met-
astatic melanoma, which support the idea
that increased levels of intratumoral T
cells are beneficial for the outcome of
advanced stage cancer patients.® Current
immunotherapies with anti-CTLA-4 and
anti-

PD-1 blocking antibodies are quite prom-
they block inhibitory
signals thereby reactivating T cells, and

ising  because

subsequently, antitumor T-cell immune
The success of immune
blockade  may,
depend on the presence of some level of

responses.” '’
checkpoint however,
pre-existent antitumor T-cell responses
that become more efficient in attacking the
tumor cells by releasing them from inhibi-
tory signals. Since not all patients respond
immune blockade,

to checkpoint
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combination therapy with tumor cell or
antigen vaccination may be required to
induce antitumor T-cell responses that are
potentiated by checkpoint
blockade.

How can we translate our results to
the field? Our study showed that tumor
tissue with high numbers of activated
CD4" and CD8" T cells manifest a
prolonged PFS and/or OS in patients
receiving autologous tumor cell vaccina-
tion. This indicates that analysis of

immune

tumor tissue characteristics  before
immunotherapy can be useful to opti-
mally select patients, who will have
increased chances of a favorable clinical
the

Patients with low T cell presence in
the thus

outcome from immunotherapy.

tumor tissue may require
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additional inventions to increase T-cell
infiltration in the tumor, e.g., by com-
bining immune checkpoint blockade
with vaccination or adoptive T-cell
transfer. Combined with increasing evi-
dence that (re)activation and attraction
of T cells is an effective therapeutic
strategy, further studies are required to
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