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Abstract

Globally, advanced therapy medicinal products (ATMP) such as stem cell therapies
and gene therapies have become the focal point of the pharmaceutical market.
In response to this trend, Korea, like the United States and Europe, has established
various regulations and systems pertaining to ATMP. The Ministry of Food and
Drug Safety enacted the ‘Act on the Safety and Support of Advanced Regenerative
Medicine and Advanced Therapy Medicinal Products,” restructuring the existing
approval system from one centered around synthetic drugs and conventional
biopharmaceuticals to one tailored to the characteristics of ATMP. While this
regulatory framework allows for consideration of the unique attributes of ATMP,
standardized safety measures specific to each product category are currently
lacking. To address this gap, we provided foundational data for the safety and
effective management of ATMP. This was accomplished by comparing and analyzing
the mechanisms of gene therapy products, which are central to ATMP. Additionally,
we conducted an analysis of indications and potential adverse events. Based on our
research, we anticipate that our study will serve as foundational data for the safety
and effective management of gene therapy. (PeRM 2024;16:11-17)
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Table 1 Long term follow-up obligations based on product-specific mechanisms®

Product/vector type Genetic modification propensity Long term follow-up

CAR-T Gamma retrovirus Yes Applicable

Lentivirus Yes Applicable
AAV Plasmid No Not applicable

RNA No Not applicable

Poxvirus No Not applicable

Adenovirus No Not applicable

Adenovirus-associated virus (AAV) No Specific product considerations

Herpesvirus No Applicable

But, latent/reactivatable potential
Transposon Yes Specific product considerations
Microorganism vector No Specific product considerations

But, residual/reactivatable potential

Genome editing product Yes Applicable

Induce permanent alterations in host genome

CAR-T, chimeric antigen receptor-T.
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Table 2 Mechanistic characteristics of domestic and international CAR-T®

[&3|X] 163 H1Z, 2024

CAR-T Product-specific mechanisms

Kymriah - CAR genes delivered via lentivirus

- Unique domain structure: Differs from other CAR-T therapies by incorporating distinct extracellular and
transmembrane domains, with 4-1BB domain replacing CD28 as the co-stimulatory domain

Breyanzi - CAR genes delivered via lentivirus, utilizing CD4+:CD8+ T cell composition

Abecma - CAR genes delivered via lentivirus targeting B cell maturation antigen (BCMA)

- Includes mouse 11D5-3 single-chain variable fragment (scFv)

Carvykti - CAR genes delivered via lentivirus, targeting BCMA
- Includes two linked camelid VHH antigen-binding domains

Yescarta - CAR genes delivered via gamma-retrovirus
Tecartus - CAR genes delivered via gamma-retrovirus

- Same CAR as Yescarta, but with additional steps in production to remove malignant cells from sulfated

hematologic products

CAR, chimeric antigen receptor.
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Table 3 Potential adverse events by approved therapy products

Classification Common adverse events® Specific adverse events
CAR-T - Death (Kymriah, Carvykti)*"?
- New incidence of a hematologic disorder B-cell depletion, cytopenia, cytokine release syndrome (CRS),
- New serious infection hypogammaglobulinemia, hypocytosis, paralysis, acute
- New serious neurologic disorder renal failure

AAV vector

- New secondary malignancies
- New incidence of exacerbation of a prior
rheumatologic or other autoimmune disorder

(Zolgensma)™®
Acute liver failure, elevated liver enzymes (e.g., ALT, AST),
thrombocytopenia

(Luxturna)®
Cataract, increased ocular tension, eye pain
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