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ABSTRACT

In the treatment of cancer, immunotherapy is applied to retrieve more precisely tar-
geted activities from the components of immune systems via development of treat-
ments mimicking immune system. To this end investigators in the field of oncology
have conducted many studies concerning immunotherapy. Cancer cells lead a relati-
vely more independent, and uncontrolled life with their ability to evade from immune
system when compared with normal cells. Blockade of the checkpoint has opened the
way for a new targeted oncological treatment modalities . In this paper we will briefly
review potential position of anti-PD-1, and anti-PD-L1 as novel, and very popular
treatment approaches in cancer.
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Kanser tedavisinde, immiinoterapi, bagisikkhik sistemini taklit eden tedavilerin gelisti-
rilmesi yoluyla bagisiklik sistemi elemanlarmmdan daha kesin hedefleri olan aktivite
elde etmek i¢in uygulamir. Bu nedenle kanser aragtirmacilar: tarafindan son yillarda,
immunoterapi konusunda ¢ok sayida ¢alisma yapilmstir. Kanser hiicreleri, immiin
sistemden kagabilme yetenegi ile normal hiicrelerden daha bagimsiz ve kontrolsiiz bir
yasam siirer. Kontrol noktas1 blokaj1 kanser tedavisinde yeni bir hedefe yonelik teda-
vinin 6niinii agmistir. Bu makalede, kanserde yeni ve ¢ok popiiler olan bir yaklagim
modalitesi olarak anti-PD-1 ve anti-PD-L1 gibi ajanlarin bugiinkii ve gelecekteki olas
durumlarim kisaca gézden gegirecegiz.
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In the treatment of cancer, immunotherapy is app-
lied to retrieve more precisely targeted activities from
the components of immune systems via development
of treatments mimicking immune system. To this end
investigators in the field of oncology have conducted
many studies concerning immunotherapy. The firstly
applied models of immunotherapy may be considered
as use of local inflammatory agents as intravesical
instillation of BCG in the treatment of bladder cancer,
cancer vaccines developed for various types of can-

cer, allogenic stem cell transplantation for the treat-
ment of bone marrow cancers, cellular therapies as
hematopoietic stem cell therapy, use of proinflamma-
tory cytokines in the treatment of pancreatic adeno-
carcinomas, and immune-checkpoint inhibitors.
Long-term remission may be achieved with success-
ful immunotherapy. However because of its marked
toxicity, and decreased effectiveness immunotherapy
has a limited indication for use. In order to be able get
rid of this marked toxicity in question, recognition,
and discovery of the agents which effectively, and
specifically activate immune system components, and



potentially eradicate cancer without activating factors
inducing toxicity have gained utmost importance.
Cancer cells lead a relatively more independent,
and uncontrolled life with their ability to evade from
immune system when compared with normal cells.
Cancer cells succeed in escaping from immune
system via various, and fairly complex mechanisms
including down-regulation of foreign tumor antigens
which remain in situ without being noticed, formati-
on of a immunosuppressive microenvironment by
secreting anti-inflammatory cytokines, and expressi-
on of agents involving in the negative regulation of
immune responses which effectively silence immune
cells fighting against cancer cells. One of the basic
interplays between cancer, and the immune system
involve binding signal of PD-L1 (Programmed cell
Death Ligand-1) to PD-1 (Programmed cell Death).
As a classical information we know that PD-L1 is
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localized on the surface of tumor cells, while PD-1 is
situated on the surface of activated B and T cells 2
(Figure 1). In various studies expression of PD-L1 by
many different tumors has been reported . Based on
this finding, recently, development of agents inhibiting
the interaction between PD-1, and PD-L1 has become
a promising advancement in the treatment of cancer
patients 7. These agents have exerted potent effects
with minimal toxicity, and prolonged survival.

In this paper we will briefly review potential posi-
tion of anti-PD-1, and anti-PD-L1 as novel, and very
popular treatment approaches in cancer.

Identification and role of PD-1 and its ligands
in cancer evasion

Firstly, in an in vivo immunosuppressive mice
model negative regulatory function of PD-1 has been

Tumor Supression

Figure 1. Note that PD-L1 is localized on the surface of tumor cells, while PD-1 is situated on the surface of activated T cells.
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demonstrated ®. Under normal conditions PD-1 is a
costimulatory molecule expressed on immune system
cells during response to inflammation. PD-L1 is the
first ligand defined for PD-1 receptor. Binding of
PD-L1 to PD-1 inhibits T-cell receptor- mediated
proliferation of lymphocytes, and secretion of cytoki-
nes with resultant inhibition of immune response @.
As an important, and normal component of immune
regulation mechanism, interaction between PD-L1,
and PD-1 plays a role in the prevention from autoim-
munity, and response to inflammation. This process
is important in the inhibition of host tissue damage in
cases of immune system activation. After discovery
of PD-L1, the expression of this molecule on the sur-
face of many tumors has been revealed. Probable
effect of this expression on tumor immune evasion
has been also demonstrated.

The interaction between type 1 transmembrane
receptor PD-1 which belongs to the superfamily of
immunoglobulins expressed by activated T cells, and
their binding ligands PD-L1/PD-L2 is a normal com-
ponent of immune regulation. PD-1 is recognized as
a necessary molecule which prevents natural tissue
damage, and protects autoimmunity because of
immune system activation as a response to inflamma-
tion ®19. Some time later investigators have demons-
trated that PD-L1 is expressed on the surface of
multiple tumors, and induces evasion of the tumor
from immune system @,

Checkpoints other than PD-L1 also play a role in
the immune regulation. PD-L2 is a second ligand
which enables activation, and proliferation of T-cells,
and also it may inhibit production of cytokines V.
PD-L2 has been demonstrated in B-cell lymphomas,
and Hodgkin’s disease "». PD-LI is expressed in
multiple normal tissues, and malignant cells while
PD-L2 is essentially expressed from antigen-
presenting cells 1319,

Different from traditional cytotoxic chemothera-
pies or target treatments, evaluation of the effective-
ness of immunotherapy poses some difficulties due to
different reasons.

In some patients, during transient periods of exa-

cerbations, new lesions may become manifest during
a process known as pseudoregression 9. Besides
assessment of regression of a solid tumor in patients
undergoing immunotherapy may be a challenging
issue. Therefore as a matter of utmost importance,
one should be certain about the beneficial effects of
this class of drugs, and the tumor biology which they
may confer benefit should be accurately determined.
In many studies, it has been proved that patients with
PD-L1-positive tumors derive greater amount of
benefit from anti-PD-1 and anti-PD-L1 treatments
when compared with PD-L1 negative patients 7'®. It
has been also indicated that even at a lesser extent,
patients with PD-L1 negative tumors may benefit
from this treatment . However evaluation of PD-L1
has not been standardized yet. Various anti-PD-L1
antibodies have been used in different studies. Another
confounding factor is that quantitative analysis of
PD-L1 has been performed using various methods.
As a challenging issue, these treatments have been
more beneficial in cases where expression of PD-L1
is induced by immune infiltration, rather than tumor
cells @, Still a standardized method is not available
for the evaluation of PD-L1 expression. Most preva-
lently immunohistochemical methods have been
used. However different outcomes have been obtai-
ned by using different antibody clones V. However
when the same antibodies were used different outco-
mes may be obtained when tissue specimens fixated
in formalin or freshly frozen tissue specimens have
been used. Heterogeneity of the tumor is another
confounding matter. Two different specimens from
the same tumor tissue may yield different results.
More importantly expression of PD-L1 is a dynamic
process which may vary with time. PD-L1 may be
evaluated using RT-PCR apart from immunohistoc-
hemical methods. A strong correlation was reported
between THC methods, and RT-PCR technique ©?.
Further studies are needed to evaluate patients who
will benefit optimally, and most accurately from anti-
PD1 and anti PD-L1 treatments.



Blockade of PD-1/PD-L1/PD-L2 pathway in
cancer

Blockade of the checkpoint has opened the way
for a new targeted treatment modalities. Binding of
PD-1 to PD-L1, and PD-L2 inhibits activation of
T-cells which enables evasion of cancer cells from
immune system ®. The interaction between costimu-
lator molecule PD-1 with its ligand PD-L1 is known
to play a role in the regulation of both Treg and Th17
cells. This interaction leads to proliferation of T,
cells which suppress effector immune responses
more strongly. Blockade of PD-1/PD-L1 decreases
both effectiveness of Treg, and the number of Th17
inflammatory cells.

Immunoregulatory function of PD-1 has been
demonstrated by the inhibition of effector phase of
T-cells in the microenvironment of the tumor.
Development of autoimmune disease has been
demonstrated in mice where PD-1 gene expression
was silenced “*». When mechanism used by cancer
cells for evasion from immune system is considered,
inhibition of PD-1/PD-L1 interaction pathway has
been predicted to demonstrate higher antitumoral
activity with fewer side effects when compared with
blockade of CTLA4 (Cytotoxic T-Lymphocyte
Associated Protein 4) ®2%, Within this context, inc-
reased number of studies have been performed on
antibodies blocking PD-L1 @7,

Currently FDA-approved pembrolizumab and
nivolumab as anti-PD1 antibodies are being used in
the treatment of malignant melanoma. Anti-PD-1 /
PD-L1 antibodies continue to be investigated in other
malignancies.

CONCLUSION

Generally immunotherapy functions through a
mechanism which prevents evasion of tumor cells
from immune system as a result of blockade of cellu-
lar checkpoints induced by T-cell activation ®®. An
anti-CTLA4 antibody, ipilimumab, is the first mole-
cule which blocked these checkpoints via monoclo-
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nal antibody technology with resultant prolongation
of patient’s survival. It was firstly used in patients
withadvanced stage malignantmelanoma. Afterwards,
blockade of PD-1/PD-L1 pathway has been very
effective in patients with advanced stage malignant
melanoma 9.

Combination treatment with anti-CTLA4 and
anti-PD-1 antibodies is the subject to be investigated
for use in the treatment of early stage malignant
melanoma patients *”. This class of immune modula-
tor antibodies which block PD-1 or PD-L1 has achi-
eved great success in the drug development for can-
cer treatment.

Anti PD1 or PDL1 treatments have been used in
patients with various malignancies. Apart from FDA-
approved PDI1 antibodies as pembrolizumab, and
nivolumab, new drugs of this class are awaiting for
FDA approval. Generally very effective outcomes
have been obtained with these agents having lower
toxicity levels. In addition to their recognized thera-
peutical success, increasing their clinical efficacies
by discovering their unknown properties has been
also suggested. Therefore new data will be obtained
with their various combinations. Besides, these new
data will enable more comprehensive understanding
of this immune response , and also provide informa-
tion about its clinical usefulness (if any) .
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