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Ozet
Kanser hiicrelerinin biiytimesi, sag kalimi ve yayillimi bulundugu ortamdaki mikrocevre (TME) ile
etkilesimine bagli olarak gelisir. Primer tedavi segenegi birgok erken evre kanserinde cerrahi veya
radyoterapidir. Ancak, yayilim ile karakterize ge¢ dénemdeki kanserler i¢in genellikle kemoterapi ve son
yillarda biyolojik ajanlar ve immiinoterapi yontemleri kullanilmaktadir. Lésemi, lenfoma ve multipl myelom
gibi hematolojik kanserlerde kemoterapi yerini yavag yavas hedefe yonelik biyolojik ajanlar ve immiinoterapi
yontemlerine birakmaktadir. Gogu kanserde tedavi sistemlerine karsi zaman igerisinde direng gelisir ve
prognoz olumsuz etkilenir. Son dénemlerde immiin sistemin hedef alinmasiyla gelistirilen monoklonal
antikor-tabanli biyofarmasétikler ile hiicre tedavi sistemleri, 6zellikle dogru aday secildiginde klasik tedaviye
direng gosteren hastalar icin etkin bir alternatif tedavi se¢enegi olmuslardir. Minimum yan etki ve
maksimum giivenlik ile tedavi verimliligini hedefleyen yeni nesil terapotik yaklagimlardan biri, T hiicrenin
tizerinde sentetik biyoloji yontemleriyle genetik olarak tasarlanmis bir kimerik antijen reseptér (CAR)
olugturulmasidir. Belirlenmis bir tiimér antijenine karg tasarlanmig reseptor tagtyan CAR-T’ler, ilk olarak
hematolojik kanserlerde test edilmis ve cesaret verici sonuclar alinmistir. Gelisim siirecinde CAR-T’ler CD28
(Cluster of Differentiation 28), 4-IBB (CD137/TNFSF9), OX-40 (CD134) gibi kostimiilator ajanlar1 ve
Interleukin 2 (IL-2), Interleukin 7 (IL-7) ve Interleukin 15 (IL-15) gibi sitokin takviyeleri ile giincellenerek
uzun sireli bir immiin yanit olusturmalar1 saglanmistir. CAR-T reseptoriiniin molekiiler yapisi, hiicrelerin
immiinolojik karakterizasyonu, infiizyon sonrasi yan etkileri tirtintin klinik validasyonu hususunda dikkat
edilmesi gereken temel parametrelerdir. GMP kosul gerekliliginin yani sira, ilgili yonergelere dayanan
potansiyel, giivenlik, saflik ve kimlik dogrulama etaplarinin gecilmesi CAR-T hucrelerinin ytiksek kaliteli
iiretimi esnasinda uyulmasi gereken zorunluluklardir. CAR-T tedavisi bu zamana kadar tedavi segenekleri
sinirly, direngli, nitks etmis ileri evre hastalarinda uygulanmigtir. Buna ragmen sonuglar yiiz galdirica
olmustur. Ancak, 6zellikle ilk dénem uygulamalarinda, infiizyon sonrast morbidite/mortalite oram ile
uyumlu sitokin salinim sendromu ve immiin efektor hiicre ile iligkili nérotoksisite sendromu gibi toksik yan
etkiler de rapor edilmistir. Zaman igerisinde CAR-T yapisinda yapilan gelistirmeler ile bu etkileri yonetmek
ve CAR-T hiicrelerinin kalicligint saglamak igin yeni stratejiler uygulamaya konmaya baglanmustir.
Emekleme dénemini geride birakmig olan CAR-T hiicre tiretim teknolojisi, kanser tedavisinde ¢igir agan bir
iyilesme secgenegi olarak degerlendirilmektedir. Bununla birlikte, CAR-T hiicre tedavisi kisiye-6zgii olarak
gelistirildigi i¢in yiiksek maliyetli bir sistemdir. Maliyetlerin saglik sistemlerinin kargilayabilecegi seviyelere
dastrialebilmesi icin ¢alismalar yogun olarak devam etmektedir. Finansal ve tibbi engellere ragmen, CAR-
T bagisiklik hiicreleri umut verici sonuglar sunmaya devam edecek ve yeni nesil tedavi sistemleri arasinda
giiclii ve saglam bir yer edinecektir.
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Abstract

The growth, survival, and spread of cancer cells evolve depending on the interaction with the
surrounding microenvironment (TME). The primary treatment option for many early-stage
cancers includes conventional methods such as surgery or radiotherapy. However, in recent years,
chemotherapy, newly designed biological agents, and immunotherapy strategies have been
preferred for late-stage cancers characterized by non-controlled cell dissemination. Nowadays,
conventional therapy options have been gradually replaced by targeted biological agents and
immunotherapy methods to cure hematological malignancies such as leukemia, lymphoma, and
multiple myeloma. In most cancers, resistance develops over time against chemotherapeutic and
biological agents, and thus, the prognosis is adversely affected. Recently, cell-based therapies
targeting the immune system by the infusion of monoclonal antibody-based biopharmaceuticals
became popular and an effective alternative treatment option for patients resistant to
conventional methods. One of the next-generation therapeutic approaches with minimum side
effects and maximum safety is the creation of a genetically engineered chimeric antigen receptor
(CAR) on T cells within a synthetic biology approach. CAR-T cells carrying the engineered
receptor against a specific tumor antigen were first tested in hematological malignancies and
presented encouraging results. During the development process, CAR structures were updated
with costimulatory agents such as CD28, 4-IBB, OX-40, and cytokine supplements such as IL-2,
IL-7, IL-15 to provide a long-term immune response. The molecular structure of the CAR-T
receptor, immunological characterization of CAR-T cells, and post-infusion side effects are the
key parameters to be considered for clinical validation of this product. In addition to the GMP
requirement, the potency, safety, purity, and authentication steps based on the relevant
guidelines are imperatives to validate the drug candidate for high-quality production. CAR-T
treatment has been applied with satisfaction to patients presenting an advanced stage profile or
with cancer recurrence, developing significant drug resistance, and having limited treatment
options. However, toxic side effects such as cytokine release syndrome and immune effector cell-
associated neurotoxicity syndrome, which are compatible with the post-infusion
morbidity/mortality rate, especially in the first period applications have also been reported. Due
to the improvements made in the CAR structure over time, control of these side-effects and life
extension of CAR-T cells are relatively performable. CAR-T cell production technology, which
has left its infancy behind, is considered a groundbreaking improvement option in cancer
treatment. However, personalized CAR-T cell therapy is a costly system. Efforts continue
intensively to reduce costs to the levels that healthcare systems can afford. Despite several
financial and medical obstacles, the field of CAR-based immune cells offers promising results and
will undoubtedly gain a well-supported place among the new generation treatment systems.
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