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CAR T-cell therapy: A personalized therapy for difficult to treat cancers

Cancer has been a leading cause of deaths amongst the world population and as the access to medical facilities is increasing the share of cancers is still on rise. It is this concern that has prompted continued research in viable and efficient cancer therapies.
Major themes for cancer treatment have been chemotherapy, radiation therapy and surgery. But from 2000s we saw the emergence of monoclonal antibody based cancer therapies with launch of Gleevec and Trastuzumab. However, treatment of relapsed cancers and immune system cancers has been difficult to treat.
This concern is now being addressed with the launch of personalized care regimens and one such promising regimen is called as CAR T-cell therapy. This therapy has shown promise and has been approved for treatment of certain cancer types related to the immune system such as acute lymphoblastic leukemia (ALL), diffuse large B-cell lymphoma (DLBCL) etc.
CAR T-cell therapy relies on abilities of modern genetic engineering and immunology to deliver a personalized approach for cancer therapy. The word CAR stands for Chimeric Antigen Receptor.
The therapy is developed and delivered in the following steps:
· WBCs are removed from the patient`s blood & process is called leukapheresis.
· T-cells are removed from the total WBCs and sent to the lab for genetic alteration.
· During alteration, genetic engineering is used to insert the gene for specific chimeric antigen receptor (CAR). This step is based on the type of cancer the patient is suffering from as the gene for CAR is designed to be specific for the cancer in the patient.
· The cells are then grown in the lab so that total number of CAR T-cells increases enough for infusion in the patient.
· The patient is given infusion of the CAR T-cells. 
· The CAR T-cells begin to identify the cancer cells and bind to them. 
· This binding initiates the events that lead to killing of cancer cells.
The CAR T-cell therapy has been approved for lymphomas and leukemias as well as multiple myeloma. Some examples of approved therapies are Kymriah, Yescarta, Tecartus, Abecma etc.
Like all other modern medicine therapies, the CAR T-cell therapy also suffers from certain disadvantages such as cytokine release syndrome, nervous system problems, allergic reactions and high cost of treatment.
In the end we can conclude that as the research continues into improvements, this therapy will become mainstay of the personalized treatment regimens that modern medicine has been promising since long and revolutionize cancer therapy.
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