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Does the use of radiation therapy
combined with monoclonal
antibodies against CTLA-4
increase endocrine toxicity?
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T cell activation is known to be an important factor in
immunization against tumor cells. An effective T cell response
can be achieved by the reaction between the receptor and
its corresponding ligand in the antigen producing cell.
The balance between the activator and inhibitor signals
determines the activation level of the immune system.
Promising, novel strategies against immune checkpoints
have been developed in the management of cancer.
Currently, T lymphocyte-associated antigen-4 (CTLA-4),
programmed cell death protein-1 (PD-1) and programmed
cell death ligand (PDL-L1), which have an inhibitory effect
on the immune system, are the immune checkpoints which
have been most intensively investigated.’=

CTLA-4 was the firstimmune checkpoint receptor to be
studied. It is encoded by the chromosome 2g33 gene and
expressed by active T lymphocytes. It is a negative regulator
of T cell activation.”? Genetic defects in the CTLA-4 molecule
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have been documented to cause fatal autoimmune and
lymphoproliferative diseases in animal models.? It has been
determined that dysfunction of the CTLA-4 antigen leads
to various autoimmune disorders in humans, also, and in
this context, CTLA-4 gene polymorphism is associated with
impaired control of T cell proliferation. Single nucleotide
polymorphisms (SNPs) in the CTLA-4 gene lead to systemic
lupus erythematosus (SLE), rheumatoid arthritis (RA), Graves’
disease, autoimmune hypothyroidism and celiac disease.”
CTLA-4 49A/G polymorphism is associated with an increased
risk of various solid tumors, including osteosarcoma and
breast, bladder and colorectal cancer, due to weakening
of the anti-tumor response. CTLA-4 activation is thought
to increase the stimulation and activation threshold of T
cells, suppress the antitumor response and increase cancer
susceptibility.”s-8

Identification of core receptors which prevent CTLA-4
T cell activation and allow avoidance of development of
tumor cells dependent on the immune response led to the
introduction of novel therapies targeting these mechanisms.
Monoclonal antibodies developed against CTLA-4 inhibit
the binding of CTLA-4 to the ligand, and thus increase T
cell proliferation and enhance the immune response to the
tumor. | ipilimumab, a monoclonal antibody developed
against CTLA-4, has been used clinically in patients with
advanced stage melanoma, and phase Il and lll studies on
the effectiveness and toxicity of this agent are ongoing. It
has been reported that the most important side effect of
lipilimumab is autoimmunity.”25% Dewan and colleagues,
in a rat study, showed that the combination of CTLA-4
blockade with radiotherapy improved the likelihood of
systemic tumor control in tumors resistant to CTLA-4
blockade.? A recent review reported that anti-CTLA-4
agents caused thyroid dysfunction in 23% of patients, sug-
gesting periodical monitoring of thyroid function on the
start of immunotherapy.’ The prevalence and mechanism
of endocrine adverse events are unclear, and the authors
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emphasized the need for further studies to identify and
confirm predictive factors for autoimmune toxicity.?

In conclusion, CTLA-4 is negative regulator of the T cells
that play a critical role in the immune response against
tumors. The prognostic and predictive significance of
CTLA-4 in many tumor types continues to be the subject
of research and debate. In adults, the endocrine system
is rarely damaged by traditional cancer treatment, with
the exception of the direct toxicity of radiotherapy. The
monoclonal antibodies developed against CTLA-4 may
also cause endocrine dysfunction, at a variable rate, and
their concomitant use with radiotherapy may increase
endocrine toxicity by additive action. It is important to
investigate interaction between endocrine toxicity fac-
tors in the case of combined use of radiotherapy and the
novel strategies directed against immune checkpoints in
the treatment of cancer.
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H amoteAeopatikn T-KUTTAPIKK anmdKplon PITOPEL va €TL-
TeLXOei péow TNG aAANAemiSpaong umtoSox€éa-ocuvdETn oTa
AVTLYOVOTTOPOUCIAOTIKA KUTTApA. YTTAPXEL Mla lCoppOTTia
AVAPESA OTA EVEPYOTIOINTIKA KAl OTA AVACTAATIKA onpua-
ToS0TIKA HOVOTTIATIA TOU AVOCOTTIOINTIKOU TTou Kabopilouv
Tov Babuod evepyomoinon tou. Emi Tou mapovtog, Oeparnevu-
TIKEG HEOOSOI KATA LOVOTIATIWY TOU AVOCOTTOINTIKOU £XOUV
EVOWUATWOEL 0g VEECG, TTOAA UTTOOXOUEVEG OTPATNYIKEG
OTNV AVTILMETWITION TOU KAPKIVOU. ZUYKEKPIMEVA, TO OXETI-
(Opevo pe ta T-AepgpokuTTapa avilyovo-4 (T lymphocyte-
associated antigen-4, CTLA-4) gival To TTAéoV gUPEwWG XPN-
OlUOTIOIOUHMEVO HOPLO-0TOXOG. To CTLA-4 gival apvnTikog
PUOMIOTAG TWV T-KUTTAPWYVY, TO OTTOIO KATEXEL ONUAVTIKO
POAO OTNV avoolakn andvtnon évavtl Twv oykwv. H mpo-
YVWwOoTIKA Kat TpoBAenTikn aia Twv Tipwv tou CTLA-4 &i-
val avtikeipevo ou{rTnonG. XToug eVAAIKEG, ME TNV e€aipeon
NG ApEoNG TOEIKOTNTAG TNG AKTIVOBOAIAG, TO EVOOKPIVIKO
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ovotnua amoppubuiletal omavia. MOVOKAWVIKA avTiow-
pata katd tou CTLA-4 umopei va mpokaAéoouv evSoKpl-
VIKr} SuoAelToupyia motkidov Baduov. H xprion HovokAw-
VIKWV AVTICWHUATWY 0€ CLVOUACUO PE aKTIVOBoAia prmopei
va auvéNoel TNV To&IKOTNTA HECW UNXAVIOUWY aBPOICTIKAG
enidpaonc. H katavonon tng looppomiag avaueoa og Suvn-
TIKA ToEIKOUG TAPAYOVTEG KATA TN Xopriynon cuvSuacué-
vwv Ogparmelwyv gival oNPAvTIKr, KOBIOTWVTAG EMITAKTIKA
TNV avAykn yla TTEPAITEPW PEAETN AUTWV.
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