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GENE THERAPY FOR THE TREATMENT OF INCURABLE DISEASES - SUCCESSES
AND CHALLENGES IN THE TREATMENT OF HEREDITARY DISEASES
('EHHA TEPAIIISA JIIKYBAHHSA HEBUJITIKOBHUX XBOPOB - YCIIIXH TA
BUKJIMKHA B JIIKYBAHHI CITAJIKOBUX 3AXBOPIOBAHD)

YV nybnixayii nposedeHo 02150 cyuacHux 0ocscHeHb y chepi eennoi mepanii sk memooy
JIKYBAHHS CNAOKOBUX 3aX80piosaHb. Poszenanymo ycnixu y euxopucmauni ceHHoi mepanii 0ns
KOpeKyii cepnoBUOHO-KIIMUHHOI anemii, CRiHanIbHOI M 5130801 ampoii ma cnaokoeoi ciinomu.
HpoaHanzs'oeaHo OCHOBHI BUKTUKU, NO6 '13aHI 3 BUCOKOIO eapmzcm}o JZZKyGaHH}Z besznexoro ma
emudyHumMu acnekmamu peaLZZyBCZHH}Z CEHOM)Y, nepcnekmusu nooanbUL020 po3eumky 2EHHOI mepaml
ma ii nu8y Ha MatlOymHe MeOUYUHU.

Knrwouosi cnosa: eenna mepanis, cnaokosi 3aX80PHBAHHSA, 2eHEMUYHA MOOUpiKayis,
CepnoBUOHOKIIMUHHA aHeMisl, CRIHAIbHA M's1308a ampo@is (cma), cnaokosa ciinoma, 301b2eHCMA,
peoazysanus 2eHoOMy, emuuHi npooaemu, MeoudyHa OIOMexHoN02is, 00CMABKA 2eHeMmUUHO20
mamepiany.

The publication provides an overview of current achievements in the field of gene therapy as
a method of treating hereditary diseases. Successes in the use of gene therapy to correct sickle cell
anaemia, spinal muscular atrophy and hereditary blindness are discussed. The main challenges
related to the high cost of treatment, safety and ethical aspects of genome editing, prospects for
further development of gene therapy and its impact on the future of medicine are analysed.

Keywords: gene therapy, hereditary diseases, genetic modification, sickle cell anaemia, spinal
muscular atrophy (SMA), hereditary blindness, zolgensma, genome editing, ethical issues, medical
biotechnology, genetic material delivery.

Gene therapy is one of the most promising areas of modern medicine, allowing the treatment
of hereditary diseases by modifying the patient's genetic material. This method opens up opportunities
for treating pathologies such as sickle cell anaemia, spinal muscular atrophy (SMA), hereditary
blindness and other diseases that were previously considered incurable. However, along with its
successes, gene therapy faces a number of challenges that require further research and resolution [5].

One of the most significant achievements in the field of gene therapy was the treatment of
sickle cell anaemia, which allows correcting mutations in the p-globin gene, which significantly
improves the condition of patients [5]. In addition, in 2017, a drug was approved for the treatment of
Leber's amaurosis, a severe inherited retinal disease. Thanks to the therapy, patients who were
previously blind were able to partially restore their vision [1].

Another breakthrough was the use of Zolgensma to treat spinal muscular atrophy. This
disease, which leads to loss of motor function of children, was previously considered fatal. Gene
therapy can stabilise patients' condition and, in some cases, significantly improve their mobility and
quality of life [4].
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Despite significant progress, gene therapy faces a number of challenges. One of the main
limitations is the high cost of treatment. For example, some drugs cost several million dollars, making
them unaffordable for most patients.

Another problem is the issue of safety and ethics. Interfering with human genetic material
raises concerns about possible long-term consequences. This is especially true of embryo genome
editing, which can have unpredictable effects on future generations [2]. In addition, scientists face
technical difficulties related to ensuring stable expression of the introduced genes and efficient
delivery of genetic material to target cells [3].

Gene therapy has the potential to become the main treatment for hereditary and many acquired
diseases. Further research, the development of more efficient methods of delivering genetic material,
and a reduction in the cost of therapy could make it more affordable and safer. The introduction of
these technologies into medical practice will open up new opportunities for patients who previously
had no chance of living a full life.

In summary, gene therapy is one of the most promising areas of modern medicine,
demonstrating significant progress in the treatment of incurable diseases. At the same time, it requires
further development to overcome challenges related to high costs, safety and ethical issues. Despite
these difficulties, the development of gene therapy has the potential to significantly change the way
in which hereditary diseases are treated and improve the quality of life for millions of patients
worldwide.
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