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Introductions. Acute lymphoblastic leukemia (ALL) is the most common 

hematological malignancy among children, which accounts for about 25% of all 

childhood oncological cases and requires intensive treatment. Over the past decades, 

chemotherapy has shown significant results in the treatment of ALL, but about 

15-20% of children remain improvement to standard treatments due to disease relapse 

or refractoriness. CAR-T cell therapy has become a new innovative method in the 

treatment of relapse and progression of ALL, as genetically modified T-lymphocytes 

can target tumor cells that produce the specific CD19 antigen on B-cells. 

Aim. To study about the current advances in the use of CAR-T cell therapy in 

children with relapsed or treatment-resistant ALL, study the mechanisms of action, 

potential side effects and prospects for improving the treatment to increase its safety 

and effectiveness. 

Materials and methods. For the assesment of advantages and disadvantages 

of CAR-T thearapy in ALL treatment the analysis of literature data was performed. 

Results and discussion CAR-T cell therapy for treating ALL is based on 

genetically modifying the patient's T-lymphocytes to recognize the CD19 antigen 

expressed on B-cells. This technology allows modified CAR-T cells to target tumor 

cells by provoking a specific immune response, which is especially important for 

patients with relapsed or refractory ALL. CAR-T therapy has shown high efficacy, 

with many patients achieving remission even after a single course of treatment, 

making this approach valuable for those who do not respond to conventional 
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methods. The main difference between CAR-T therapy and chemotherapy is its 

selective action. While chemotherapy kills both malignant and healthy cells, CAR-T 

cells target only ALL tumor cells with the CD19 antigen, which reduces the damage 

to healthy cells and increases the effectiveness of treatment in patients with relapses. 

However, despite the advantages of this modern method, CAR-T therapy is 

associated with the risk of significant side effects, including cytokine release 

syndrome (CRS) and neurotoxicity. SRS may present with fever and hypotension and 

usually requires treatment with IL-6 inhibitors such as tocilizumab; neurotoxicity, in 

turn, can cause cognitive impairment and brain swelling. Today, the development of 

universal CAR-T cells is ongoing, allowing therapy without selecting an individual 

donor, reducing its cost and facilitating access to treatment for a broader range of 

patients. Research is also being conducted on including inhibitors that can reduce the 

risk of CRS development and neurotoxicity, which further increases the prospects of 

CAR-T therapy in the fight against ALL. 

Conclusions. CAR-T cell therapy opens new horizons in the treatment of 

children with uncontrolled and recurrent ALL. The high-efficiency level and the 

potential for long-term remission make this method promising in pediatric 

oncology/hematology. However, further research is needed to reduce toxic side 

effects and improve the technology. The advent of universal CAR-T cells could 

greatly simplify and lower the cost of treatment, expanding its availability to more 

patients in the future. 

 

  


