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Abstract 

Cancer is the second leading cause of deaths all over the world. 

Globally 7.6 million deaths are caused by cancer which 

represents 13% of all global deaths. Surgery, chemotherapy, and 

irradiation are the mainstream therapeutic approaches for 

cancer, chemotherapy being an important component of 

treatment for cancer patients. However, its success is limited due 

to lack of selectivity for tumor cells over normal cells resulting 

in insufficient drug concentrations in tumors, systemic toxicity 

and the appearance of drug-resistant tumor cells. Recently new 

therapies are gaining importance such as targeted therapy and 

Immunotherapy due to their efficacy and specificity towards 

cancer cells while sparing toxicity to off-target cells. 

Targeted therapies aim to specifically block the activity of 

crucial proteins or signaling pathways necessary for the growth 

and survival of tumor cells. A breakthrough in targeted cancer 

therapy was the introduction nearly two decades ago of imatinib, 

an inhibitor of the BCR-ABL tyrosine kinase for the treatment 

of chronic myeloid leukemia. Over the last years, significant 

advances in our understanding of tumor biology have facilitated 

the development of many drugs targeting not only kinases, but 

also other protein families and cellular processes. Several of 

these agents are currently employed or being implemented for 

the treatment of different hematologic and solid cancers. 

Moreover, it is now acknowledged that the immune system plays 

a major role in a tumor’s microenvironment. The theory of 

immunosurveillance was first stated by Paul Ehrlich at the 

beginning of the twentieth century and later clarified by Robert 

Schreiber in his theory of the three Es. This theory refers to three 

successive phases of tumor development: (i) elimination: there 

is a strong and effective immune response leading to the 

destruction of tumor cells; (ii) equilibrium: the immune reaction 

allows control of tumor proliferation which, however, persists; 

(iii) escape: the immune system can no longer fight against 

tumor proliferation making tumor growth possible. Occurrence, 

growth, persistence, and progression of a tumor may be 

considered as a successful escape from the anti-tumoral immune 

system. Immune evasion is regarded as a key hallmark of cancer, 

generating an environment permissive for survival and 

progression. In the past few years, modulation of this system has 

been regarded as a promising approach among treatment options 

offered to cancer patients. Currently, one of the best described 

mechanisms of immune system escape is the expression of 

inhibition co-stimulatory molecules. These co-stimulation 

molecules are called “immune checkpoints”. They can activate 

or inhibit molecules and make it possible to regulate the immune 

response. An adequate immune response results from a balance 

between activating and inhibiting signals.  Then Immunotherapy 

has become a promising new approach for the treatment of 

patients with various cancers.
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