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[bookmark: _Hlk157368307]Table S1. Methods for obtaining the lists of marketed CGTPs in the EU, the US, Japan, South Korea and China
	Regions
	Data collection methods
	Inclusion and exclusion criteria

	the EU
	By searching the "CHMP Meeting Highlights" on the EMA website, approved CGTPs that were defined as products for cell or gene therapy in their product profiles, were involved. The review and authorization information of CGTPs were obtained from the European Public Assessment Reports of EMA.
	The following are included or excluded in the dataset of CGTPs. 1) CGTPs including CTPs and GTPs are only for human disease treatment. 2) The product is a medicine rather than a medical device. 3) The combination products based on CGTPs and medical devices are excluded. 4) Beauty products and cord blood biologics are excluded. 


	the US
	The list of approved CGTPs was obtained from the "Approved Cellular and Gene Therapy Products" section on the FDA website. The review and authorization information of CGTPs were achieved from the “Supporting Documents” of the respective CGTPs in FDA.
	

	Japan
	The list of approved CGTPs was obtained from the "Approved Products List" under the "Regenerative Medicine Products" section on the PMDA website in Japan. The review and authorization information of CGTPs were achieved from the Review Reports of each CGTPs in PMDA.
	

	South Korea
	The list of approved CGTPs was obtained from the "Drug Approval Report" on the MFDS website in South Korea.
	

	China
	The list of approved CGTPs in China was obtain from the “Landscape Report” of the American Society of Gene & Cell Therapy (ASGCT) 
	



[bookmark: _Hlk158979314]Table S2. The guidelines of RMP in the EU
	No
	Guidelines
	Main topics

	1
	[bookmark: RANGE!B3]Guideline on good pharmacovigilance practices: Module V – Risk management systems (Rev. 2) 
	Comprehensive introduction to risk management

	2
	[bookmark: RANGE!B4]Risk management plans (RMP) in post-authorization phase: questions and answers
	Procedures and regulatory aspects of the RMP lifecycle in the post market stage

	3
	[bookmark: RANGE!B5]European Medicines Agency post-authorization procedural advice for users of the centralized procedure 
	Submission for RMP variations

	4
	[bookmark: RANGE!B6]Guidance on the format of the risk management plan (RMP) in the EU–in integrated format
	RMP format

	[bookmark: RANGE!A7]5
	Questions and answers on the risk management plan (RMP) summary
	Writing of RMP summary

	[bookmark: RANGE!A8]6
	Anonymization of protected personal data and assessment of commercially confidential information during the preparation of RMPs (main body and annexes 4 and 6) General guidance 
	Anonymization of protected personal data and evaluation of commercial confidential information

	7
	[bookmark: RANGE!B9]Guideline on good pharmacovigilance practices (GVP) - Module VI – Collection, management and submission of reports of suspected adverse reactions to medicinal products (Rev. 2) 
	Reports of suspected adverse reactions to medicinal products

	8
	[bookmark: RANGE!B10]Guideline on good pharmacovigilance practices (GVP) Module IX – Signal management (Rev 1) 
	Signal management

	9
	Guideline on good pharmacovigilance practices (GVP) Module X – Additional monitoring
	Additional monitoring

	10
	Guideline on good pharmacovigilance practices (GVP) Module XV – Safety communication (Rev 1) 
	Safety communication

	11
	Guideline on good pharmacovigilance practices (GVP) Module XVI – Risk minimization measures: selection of tools and effectiveness indicators (Rev 2) 
	Selection of tools and effectiveness indicators for risk minimization measures

	12
	Guideline on good pharmacovigilance practices (GVP) Module VIII – Post-authorization safety studies (Rev 3) 
	PASS

	13
	Guidance for the format and content of the final study report of non-interventional post-authorization safety studies
	Non-interventional PASS final report






Table S3. Definitions of the key elements related to RMP 
	Term
	Definition

	Safety concerns
	It describes the safety overview of the product, safety issues requiring further assessment and/or risk minimization, including important identified risks, important potential risks, missing information

	Identified risk
	An undesirable occurrence for which there is sufficient evidence of an association with the medicinal product of interest

	Potential risk
	An undesirable occurrence for which there is some basis for suspicion of an association with the medicinal product of interest but where this association has not been confirmed

	Missing information
	Gaps in knowledge about the safety for a medicinal product for certain anticipated utilizations or for use in a particular patient population, which could be clinically significant

	Important risk
	An identified risk or potential risk that could have an impact on the risk-benefit balance of the product or have implications for public health

	RMM
	[bookmark: _Hlk157346661]Interventions intended to prevent or reduce the occurrence of adverse reactions associated with the exposure to a medicine, or to reduce their severity or impact on the patient should adverse reactions occur

	Routine RMM
	Specific clinical measures to address safety concerns, for example, performing a test before the start of treatment, monitoring of laboratory parameters during treatment and monitoring for specific signs and symptoms

	Additional RMM
	Measures that are necessary to manage the risk and/or improve the risk-benefit balance of a medicinal product when routine RMMs are considered insufficient for selected important risks. For example, educational programs, controlled access programs and pregnancy prevention programs

	PV
	[bookmark: _Hlk157346473]To characterize and quantify clinically relevant risks, and to identify new adverse reactions. It consists of routine pharmacovigilance and additional pharmacovigilance

	Routine PV activities
	RMP should describe only the routine pharmacovigilance activities beyond adverse reaction reporting and signal detection, including specific adverse reaction follow-up questionnaires, the high-level description of the enhanced passive surveillance system, observed versus expected analyses, cumulative reviews of adverse events of interest

	Additional PV activities
	Pharmacovigilance activities that are not considered routine. They may be non-clinical studies, clinical trials or non-interventional studies

	PSUR
	A PV document intended to provide a comprehensive and critical analysis of the risk-benefit balance of a medicinal product at defined time points after its authorization

	PASS
	Any study relating to an authorized medicinal product conducted with the aim of identifying, characterizing or quantifying a safety hazard, confirming the safety profile of the medicinal product, or of measuring the effectiveness of risk management measures

	PAES
	Studies conducted within the authorized therapeutic indication to address well-reasoned scientific uncertainties identified by EU regulators on aspects of the evidence of benefits that should be, or can only be, addressed post-authorization

	REMS
	A drug safety program that the FDA can require for certain medications with serious safety concerns to help ensure the benefits of the medication outweigh its risks

	PMR
	Post-marketing studies and clinical trials that sponsors are required to conduct under one or more statutes or regulations

	PMC
	Post-marketing studies or clinical trials that a sponsor has agreed to conduct, but that are not required by a statute or regulation

	All-case surveillance
	A safety monitoring activity predominantly conducted for drugs with few domestic clinical trials, orphan drugs, or anticancer drugs that potentially cause serious adverse events

	Re-examination
	System that reevaluates safety and efficacy by investigating and verifying adverse events which did not appear within certain period after date of original approval

	Re-evaluation
	System that periodically reevaluates the safety and effectiveness of the approved products based on new scientific information from the labels of the comparable products and from the published literature. This information is also reflected in the label



 Table S4. The guidelines of REMS in the US
	No
	Guidance
	Main topics

	1
	REMS: FDA’s Application of Statutory Factors in Determining When a REMS Is Necessary Guidance for Industry 
	Determining when a REMS is necessary

	2
	Use of a Drug Master File for Shared System REMS Submissions Guidance for Industry Draft Guidance 
	Providing recommendations for applicants that are part of a shared system REMS

	3
	Medication Guides — Distribution Requirements and Inclusion in Risk Evaluation and Mitigation Strategies (REMS) 
	Providing information for industry, healthcare providers, and authorized dispensers of prescription drug products

	4
	Format and Content of a REMS Document Guidance for Industry 
	Template for REMS documents

	5
	Providing Regulatory Submissions in Electronic Format — Content of the Risk Evaluation and Mitigation Strategies Document Using Structured Product Labelling Guidance for Industry 
	Requirement for submission of REMS document in electronic format

	6
	Risk Evaluation and Mitigation Strategies: Modifications and Revisions Guidance for Industry 
	Providing information on how the FDA defines the types of changes and processes submissions from MAH for changes to an approved REMS, how MAH should submit changes to an approved REMS

	7
	Policy for Certain REMS Requirements During the COVID-19 Public Health Emergency Guidance for Industry and Health Care Professionals
	Interim policy to some REMS requirement

	8
	REMS Document Technical Conformance Guide 
	Providing updated, detailed instructions on the format of a REMS document

	9
	Survey Methodologies to Assess REMS Goals That Relate to Knowledge Guidance for Industry DRAFT GUIDANCE 
	Providing recommendations to industry on conducting REMS assessment surveys, used to evaluate respondent knowledge of REMS-related information

	10
	Development of a Shared System REMS Guidance for Industry DRAFT GUIDANCE 
	Providing recommendations to industry on the development of a shared system REMS for multiple prescription drug (including biological) products

	11
	REMS Assessment: Planning and Reporting Guidance for Industry DRAFT GUIDANCE 
	Providing guidance to industry on the assessment of REMS for prescription drug products, including biological products






Table S5. The regulatory frameworks of CGTPs in the EU, the US, Japan, China, and South Korea
	Subjects
	the EU
	the US
	Japan
	South Korea
	China

	Institution for supervision
	EMA
	FDA
	MHLW/PMDA
	MFDS
	NMPA

	The classification of CGTPs
	ATMP
	Biologics
	Regenerative Medical Products
	Biologics
	Biologics

	Department for review and evaluation
	CHMP/CAT
	CBER
	PMDA
	NIFDS
	CDE

	Support mechanisms for accelerated marketing
	Orphan drugs designation
PRIME
Accelerated assessment
Conditional authorization
Exceptional circumstances authorization
	Orphan drug designation
Regenerative Medicine Advanced Therapy designation
Breakthrough therapy designation, Priority review
Fast track
Accelerated approval
	Orphan drug designation, Sakigake
Conditional and time-limited approval
	Expanded access program
Fast-track approval
Pre-review system
	Conditional approval
Exceptional approval
Breakthrough therapy designation
Priority review and authorization



[bookmark: _Hlk165805327]Table S6. The marketed CGTPs in the EU, the US, Japan, South Korea and China
	Area
	Name
	Category 
	Indication
	Approval Date
	Manufacturer/MAH

	EU
	Exagamglogene autotemcel
	GTPs
	β thalassemia; Sickle cell disease
	2023
	Vertex Pharmaceuticals (Ireland), Ltd.

	
	Etranacogene dezaparvovec
	CTPs
	Treatment of severe and moderately severe haemophilia B
	2023
	CSL Behring GmbH

	
	Tabelecleucel
	CTPs
	Treatment of Epstein-Barr virus positive post-transplant lymphoproliferative disease
	2022
	Pierre Fabre Medicament

	
	Lisocabtagene maraleucel
	GTPs
	Treatment of relapsed or refractory diffuse large B cell lymphoma, primary mediastinal large B-cell lymphoma and follicular lymphoma grade 3B
	2022
	Bristol-Myers Squibb Pharma EEIG

	
	Valoctocogene roxaparvovec
	GTPs
	Severe haemophilia A (congenital factor VIII deficiency) in adult patients
	2022
	BioMarin International, Ltd.

	
	Eladocagene exuparvovec
	GTPs
	Aromatic L-amino acid decarboxylase (AADC) deficiency
	2022
	PTC Therapeutics, Inc.

	
	Ciltacabtagene autoleucel
	GTPs
	Adult patients with relapsed and refractory multiple myeloma
	2022
	Janssen-Cilag International NV

	
	Idecabtagene vicleucel
	GTPs
	Relapsed or refractory multiple myeloma
	2021
	Bristol-Myers Squibb Pharma EEIG

	
	Elivaldogene autotemcel
	GTPs
	Early cerebral adrenoleukodystrophy in patients less than 18 years of age
	2021
	Bluebird

	
	Autologous CD34+ cells encoding ARSA gene
	GTPs
	Metachromatic leukodystrophy (MLD)
	2020
	Orchard Therapeutics (Netherlands) BV

	
	Brexucabtagene autoleucel
	GTPs
	Adult patients with relapsed or refractory mantle cell lymphoma (MCL)
	2020
	Kite Pharma EU B.V.

	
	Onasemnogene abeparvovec
	GTPs
	Spinal muscular atrophy (SMA)
	2020
	AveXis, Inc.

	
	Betibeglogene autotemcel
	GTPs
	patients 12 years and older with transfusion-dependent β thalassaemia (TDT)
	2019
	bluebird bio (Netherlands) B.V.

	
	Voretigene neparvovec
	GTPs
	Adult and paediatric patients with vision loss due to inherited retinal dystrophy
	2018
	Novartis Europharm, Ltd.

	
	Axicabtagene ciloleucel
	GTPs
	Adult patients with diffuse large B‑cell lymphoma (DLBCL) and high-grade B-cell lymphoma (HGBL)
	2018
	Kite Pharma EU B.V.

	
	Tisagenlecleucel
	GTPs
	Paediatric and young adult patients up to and including 25 years of age with B cell acute lymphoblastic leukaemia (ALL)
	2018
	Novartis Europharm, Ltd.

	
	
	
	Adult patients with relapsed or refractory diffuse large B cell lymphoma (DLBCL)
Adult patients with relapsed or refractory follicular lymphoma (FL)
	
	

	
	Darvadstrocel
	GTPs
	Complex perianal fistulas in adult patients with non-active/mildly active luminal Crohn’s disease
	2018
	Takeda Pharma A/S

	
	Spheroids of human autologous matrix-associated chondrocytes
	CTPs
	Repair of symptomatic articular cartilage defects of the femoral condyle and the patella of the knee
	2017
	CO.DON AG

	
	Autologous CD34+ enriched cell fraction that contains CD34+ cells transduced with retroviral vector that encodes for the human ADA cDNA sequence

	GTPs
	Severe combined immunodeficiency due to adenosine deaminase deficiency (ADA-SCID)
	2016
	Orchard Therapeutics (Netherlands) BV

	
	Allogeneic T cells genetically modified with a retroviral vector encoding for a truncated form of the human low affinity nerve growth factor receptor (ΔLNGFR) and the herpes simplex I virus thymidine kinase (HSV-TK Mut2)
	CTPs
	Adjunctive treatment in haploidentical haematopoietic stem cell transplantation (HSCT) of adult patients with high-risk haematological malignancies
	2016
	MolMedSpA

	
	Talimogene laherparepvec
	GTPs
	Adults with unresectable melanoma
	2015
	Amgen Europe B.V.

	
	Ex vivo expanded autologous human corneal epithelial cells containing stem cells
	CTPs
	Adult patients with moderate to severe limbal stem cell deficiency
	2015
	ChiesiFarmaceutici S.p.A.

	
	Autologous peripheral-blood mononuclear cells activated with prostatic acid phosphatase granulocyte-macrophage colony-stimulating factor (sipuleucel-T)
	CTPs
	Asymptomatic or minimally symptomatic metastatic (non-visceral) castrate-resistant prostate cancer in male adults
	2013
	Dendreon UK, Ltd.

	
	Matrix-applied characterized autologous cultured chondrocytes
	CTPs
	Repair of symptomatic cartilage defects of the knee
	2013
	Vericel Denmark ApS

	
	Alipogene tiparvovec
	GTPs
	Adult patients diagnosed with familial lipoprotein lipase deficiency (LPLD) 
	2012
	uniQure biopharma B.V.

	
	Characterized viable autologous cartilage cells expanded ex vivo expressing specific marker proteins
	CTPs
	Repair of single symptomatic cartilage defects of the femoral condyle of the knee in adults
	2009
	TiGenix N.V.

	US
	Fidanacogene elaparvovec-dzkt 
	GTPs
	For the treatment of adults with moderate to severe hemophilia B (congenital factor IX deficiency) 
	2024
	Pfizer, Inc.

	
	Atidarsagene autotemcel
	GTPs
	Indicated for the treatment of children with pre-symptomatic late infantile (PSLI), pre-symptomatic early juvenile (PSEJ) or early symptomatic early juvenile (ESEJ) metachromatic leukodystrophy (MLD)
	2024
	Orchard Therapeutics (Europe), Ltd.

	
	Lifileucel
	CTPs
	Treatment of adult patients with unresectable or metastatic melanoma previously treated with a PD-1 blocking antibody, and if BRAF V600 mutation positive, a BRAF inhibitor with or without a MEK inhibitor.
	2024
	Iovance Biotherapeutics, Inc.

	
	Exagamglogene autotemcel (exa-cel)
	GTPs
	Treatment of sickle cell disease (SCD) in patients 12 years and older with recurrent vaso occlusive crises (VOCs); Indicated for the treatment of patients aged 12 years and older with sickle cell disease (SCD) with recurrent vaso occlusive crises (VOCs) and transfusion-dependent ß-thalassemia (TDT)."
	2023
	Vertex Pharmaceuticals, Inc

	
	Donislecel-jujn
	GTPs
	Treatment of patients 12 years of age or older with sickle cell disease and a history of vaso occlusive events (VOEs)
	2023
	Bluebird bio, Inc.

	
	Donislecel-jujn
	CTPs
	Adults with Type 1 diabetes who are unable to approach target HbA1c 
	2023
	Cell Trans, Inc.

	
	Valoctocogene roxaparvovec-rvox
	GTPs
	Adults with severe hemophilia A without pre-existing antibodies to adeno-associated virus serotype 5 detected by an FDA-approved test
	2023
	BioMarin Pharmaceutical, Inc.

	
	Delandistrogene moxeparvovec-rokl
	GTPs
	Ambulatory pediatric patients aged 4 through 5 years with Duchenne muscular dystrophy (DMD) with a confirmed mutation in the DMD gene
	2023
	Sarepta Therapeutics, Inc.

	
	Beremagene geperpavec
	GTPs
	Wounds in patients 6 months of age and older with dystrophic epidermolysis bullosa with mutation (s) in the collagen type VII alpha 1 chain gene
	2023
	Krystal Biotech, Inc.

	
	Nadofaragene firadenovec-vncg
	GTPs
	Adult patients with high-risk BCG-unresponsive non-muscle invasive bladder cancer with carcinoma in situ (CIS) 
	2022
	Ferring Pharmaceuticals A/S

	
	Etranacogene dezaparvovec-drlb
	GTPs
	Adults with Hemophilia B (congenital Factor IX deficiency) 
	2022
	CSL Behring LLC

	
	Elivaldogene autotemcel
	GTPs
	Early cerebral adrenoleukodystrophy (CALD)
	2022
	Bluebird

	
	Betibeglogene autotemcel
	GTPs
	Adult and pediatric patients with ß-thalassemia who require regular red blood cell (RBC) transfusions
	2022
	Bluebird bio, Inc.

	
	Ciltacabtagene autoleucel
	GTPs
	Adult patients with relapsed or refractory multiple myeloma
	2022
	Janssen Biotech, Inc.

	
	Allogeneic processed thymus tissue–agdc
	CTPs
	Immune reconstitution in pediatric patients with congenital athymia
	2021
	Enzyvant Therapeutics GmbH

	
	Allogeneic cultured keratinocytes and dermal fibroblasts in murine
	CTPs
	Adults with thermal burns
	2021
	Stratatech Corporation

	
	Idecabtagene vicleucel
	GTPs
	Adult patients with relapsed or refractory multiple myeloma
	2021
	Celgene Corporation, a Bristol-Myers Squibb Company

	
	Lisocabtagene maraleucel
	GTPs
	Adult patients with relapsed or refractory large B-cell lymphoma
	2021
	Juno Therapeutics, Inc.

	
	Brexucabtagene autoleucel
	GTPs
	Relapsed/Refractory Mantle Cell Lymphoma
	2020
	Kite Pharma, Inc.

	
	Onasemnogene abeparvovec
	GTPs
	Pediatric patients less than 2 years of age with spinal muscular atrophy (SMA)
	2019
	AveXis, Inc.

	
	Tisagenlecleucel
	GTPs
	Adult patients with relapsed or refractory follicular lymphoma
	2018
	Novartis Pharmaceuticals Corporation

	
	
	
	Patients up to 25 years of age with B-cell precursor acute lymphoblastic leukemia (ALL)
	2017
	

	
	Voretigene neparvovec-rzyl
	GTPs
	Biallelic RPE65 mutation-associated retinal dystrophy
	2017
	Spark Therapeutics, Inc.

	
	Axicabtagene ciloleucel
	GTPs
	Adult patients with relapsed or refractory large B-cell lymphoma after two or more lines of systemic therapy
	2017
	Kite Pharma, Inc.

	
	Autologous cultured chondrocytes on a porcine collagen membrane
	CTPs
	Repair of single or multiple symptomatic, full-thickness cartilage defects of the knee
	2016
	Vericel Corporation

	
	Talimogene laherparepvec
	GTPs
	Local treatment of unresectable cutaneous, subcutaneous, and nodal lesions in patients with melanoma recurrent after initial surgery
	2015
	Amgen, Inc.

	
	Allogeneic cultured keratinocytes and fibroblasts in bovine collagen
	CTPs
	Mucogingival conditions in adults
	2012
	Organogenesis, Inc

	
	Sipuleucel-T
	CTPs
	Asymptomatic or minimally symptomatic metastatic castrate resistant (hormone refractory) prostate cancer
	2010
	Dendreon Corporation

	Japan
	Neltependocel
	CTPs
	Bullous keratopathy
	2023
	Aurion Biotech Japan, LLC

	
	Melanocyte-containing human (autologous) epidermis-derived cell sheet
	CTPs
	Vitiligo for which nonsurgical treatment is ineffective or not indicate
	2023
	Japan Tissue Engineering Co., Ltd.

	
	Ciltacabtagene autoleucel
	GTPs
	Relapsed or refractory multiple myeloma
	2022
	Janssen Pharmaceutical K.K.

	
	Idecabtagene vicleucel 
	GTPs
	Relapsed or refractory multiple myeloma
	2022
	Bristol-Myers Squibb K.K.

	
	Human (autologous) oral mucosa-derived epithelial cell sheet using human amniotic membrane substrate
	CTPs
	Adhesion of patients with limbal stem cell deficiency
	2022
	HirosakiLifescience Innovation, Inc.

	
	Darvadstrocel
	CTPs
	Complex perianal fistula in patients with non-active or mildly active Crohn's disease
	2021
	Takeda Pharmaceutical Company, Ltd.

	
	Teserpaturev	
	GTPs
	Malignant glioma
	2021
	Daiichi Sankyo Company, Ltd.

	
	Human (autologous) oral mucosa-derived epithelial cell sheet
	CTPs
	Limbal stem cell deficiency (LSCD)
	2021
	Japan Tissue Engineering Co., Ltd.

	
	Lisocabtagene maraleucel
	GTPs
	Relapsed or refractory large B-cell lymphoma and relapsed or refractory follicular lymphoma
	2021
	Celgene Corporation

	
	Axicabtagene ciloleucel
	GTPs
	Relapsed or refractory large B-cell lymphoma
	2021
	Daiichi Sankyo Company, Ltd.

	
	Human (autologous) corneal limbus-derived corneal epithelial cell sheet
	GTPs
	Limbal stem cell defect
	2020
	Japan Tissue Engineering Co., Ltd.

	
	Onasemnogene abeparvovec
	GTPs
	Spinal muscular atrophy
	2020
	Novartis Pharma K.K.

	
	Beperminogene perplasmid
	GTPs
	Ulcers in patients with chronic arterial occlusion
	2019
	AnGes, Inc.

	
	Tisagenlecleucel
	GTPs
	Relapsed or refractory B-cell acute lymphoblastic leukemia (ALL) and large B-cell lymphoma (DLBCL)
	2018
	Novartis Pharma K.K.

	
	Human (autologous) bone marrow-derived mesenchymal stem cells
	CTPs
	Improve neurological symptoms and functional disorders associated with spinal cord injury
	2018
	Nipro Corporation

	
	Human (autologous) epidermal cell sheet
	CTPs
	Serious and extensive burns, giant congenital melanocytic nevus, dystrophic epidermolysis bullosa, and junctional epidermolysis bullosa
	2016
	Japan Tissue Engineering Co., Ltd. (J-TEC)

	
	Human (autologous) skeletal myoblast-derived cell sheet
	CTPs
	Serious heart failure
	2015
	Terumo Corporation

	
	Human (allogeneic) bone marrow-derived mesenchymal stem cells
	CTPs
	Acute graft-versus-host disease (acute GVHD)
	2015
	JCR Pharmaceuticals Co., Ltd.

	
	Human autologous tissue for transplantation
	CTPs
	Traumatic cartilage defect or osteochondritis dissecans of the knee
	2012
	Japan Tissue Engineering Co., Ltd. (J-TEC)

	South Korea
	RMS autologous cartilage-derived chondrocyte
	CTPs
	Treatment of focal cartilage defect in knee joint (defect size: not more than 15cm2 in single lesion, not more than 20 cm2 in multiple lesion)
	2001
	Cellontech Co., Ltd.

	
	Autologous keratinocyte
	CTPs
	The burn where second degree burn takes not less than 30% of the body surface area or the burn where third degree burn takes not less than 10% of the body surface
	2002
	Tego Science, Inc.

	
	Allogeneic keratinocyte
	CTPs
	Promoting reepithelization of deep second degree burn;
Promoting wound healing of diabetic foot ulcer that has good blood supply and does not have findings of infection
	2005
	Tego Science, Inc.

	
	Basol autologous keratinocyte
	CTPs
	The burn where second degree burn takes not less than 30% of the body surface area or the burn where third degree burn takes not less than 10% of the body surface
	2006
	Biosolution Co., Ltd.

	
	LC autologous blood origin T lymphocyte
	CTPs
	Adjuvant therapy for patients whose tumor has been removed after curative resection for hepatocellular carcinoma (operation, radio frequency ablation, percutaneous ethanol injection therapy)
	2007
	GC Cell

	
	RMS autologous bone marrow-derived osteocyte
	CTPs
	Promoting local bone formation
	2009
	Cellontech Co., Ltd.

	
	Minimally manipulated autologous adipose tissue-derived fat cel
	CTPs
	Improvement of subcutaneous fat defect
	2010
	Anterogen Co., Ltd.

	
	Autologous dermal fibroblast
	CTPs
	Improvement of dented scar area came from the acne treatment process
	2010
	S.Biomedics Co., Ltd.

	
	Autologous bone marrow-derived mesenchymal stem cell
	CTPs
	Improvement of left ventricular ejection fraction in patients who had reperfused acute myocardial infarction by coronary angioplasty within 72 hours after chest pain
	2011
	Pharmicell Co., Ltd.

	
	Autologous adipose-derived mesenchymal stem cel
	CTPs
	Treatment of fistula caused by Crohn’s disease
	2012
	Anterogen Co., Ltd.

	
	Autologous bone marrow-derived mesenchymal stem cell
	CTPs
	Alleviate the disease progression rate of amyotrophic lateral sclerosis in combination with riluzole
	2014
	Corestem Inc.

	
	Basol allogeneic keratinocyte
	CTPs
	Promoting re-epithelization of deep second degree burn
	2015
	Biosolution Co., Ltd.

	
	Tego autologous fibroblast
	CTPs
	Improvement of moderate-to-severe nasojugal groove
	2017
	Tego Science, Inc.

	
	Basol autologous Cartilage-derived chondrocyte
	CTPs
	Treatment of knee cartilage defect (ICRS grade III or IV, defect area 2 to 10 cm2)
	2019
	Biosolution Co., Ltd.

	
	Tisagenlecleuce
	GTPs
	Treatment of leukemia relapsed or refractory B-cell acute lymphoblastic leukemia (ALL) in pediatric patients up to 25 years of age and young adult patients;
Treatment of adult patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL) after two or more systemic therapies

	2021
	Novartis Korea

	
	Onasemnogene abeparvovec
	GTPs
	Patient with Spinal Muscular Atrophy (SMA) with a biallelic mutation in the Survival Motor Neuron 1 (SMN1) gene falling under any of the following: 1) Clinically diagnosed with Type 1; 2) Three or less copy numbers of Survival Motor Neuron 2 (SMN2) gene
	2021
	Novartis Korea

	
	Voretigene neparvovec
	GTPs
	Patients who have lost vision due to inherited retinal dystrophy caused by biallelic RPE65 mutation and have sufficient viable retinal cells
	2021
	Novartis Korea

	China
	Zevorcabtagene autoleucel
	GTPs
	Relapsed or refractory multiple myeloma
	2024
	CARsgen Therapeutics

	
	Inaticabtagene autoleucel
	GTPs
	Acute lymphocytic leukemia
	2023
	Juventas Cell Therapy

	
	Equecabtagene autoleucel
	GTPs
	Relapsed or refractory multiple myeloma
	2023
	IASO Biotherapeutics

	
	Axicabtagene ciloleucel
	GTPs
	Relapsed or refractory large B-cell lymphoma
	2021
	Fosun Kite

	
	Relmacabtagene autoleucel
	GTPs
	Relapsed or refractory large B-cell lymphoma
	2021
	JW Therapeutics

	
	E1B/E3 deficient adenovirus
	GTPs
	Head and neck cancer; nasopharyngeal
cancer
	2005
	Shanghai Sunway Biotech

	
	Recombinant p53 gene
	GTPs
	Head and neck cancer
	2004
	Shenzhen SiBiono GeneTech


Note: The genetically modified immune cell therapy products such as CAR-T and TCR-T that also have the characteristics of gene therapy products (GTPs) are been classified as GTPs rather than cell therapy products (CTPs).


[bookmark: _Hlk165805351]Table S7. The support mechanisms for the accelerated marketing of CGTPs in the EU 
	Name
	PRIME
	Conditional Marketing
	Exceptional circumstances
	Orphan
	Accelerated assessment

	Exagamglogene autotemcel
	Yes
	Yes
	Yes
	Yes
	No

	Etranacogene dezaparvovec 
	Yes
	Yes
	No
	Yes
	Yes

	Tabelecleucel 
	Yes
	No
	Yes
	Yes
	Yes

	Lisocabtagene maraleucel 
	Yes
	No
	No
	No
	Yes

	Valoctocogene roxaparvovec 
	Yes
	Yes
	No
	Yes
	No

	Eladocagene exuparvovec 
	No
	No
	Yes
	Yes
	No

	Ciltacabtagene autoleucel 
	Yes
	Yes
	No
	Yes
	Yes

	Idecabtagene vicleucel 
	Yes
	Yes
	No
	Yes
	Yes

	Elivaldogene autotemcel 
	Yes
	No
	No
	Yes
	Yes

	Autologous CD34+ cells encoding ARSA gene 
	No
	No
	No
	Yes
	Yes

	Brexucabtagene autoleucel 
	Yes
	Yes
	No
	Yes
	Yes

	Onasemnogene abeparvovec 
	Yes
	Yes
	No
	Yes
	Yes

	Betibeglogene autotemcel 
	Yes
	Yes
	No
	Yes
	Yes

	Voretigene neparvovec 
	No
	No
	No
	Yes
	No

	Axicabtagene ciloleucel 
	Yes
	No
	No
	Yes
	Yes

	Tisagenlecleucel 
	Yes
	No
	No
	Yes
	Yes

	Darvadstrocel 
	No
	No
	No
	Yes
	No

	Spheroids of human autologous matrix-associated chondrocytes
	No
	No
	No
	Yes
	No

	Autologous CD34+ enriched cell fraction that contains CD34+ cells transduced with retroviral vector that encodes for the human ADA cDNA sequence
	No
	No
	No
	Yes
	No

	Allogeneic T cells genetically modified with a retroviral vector encoding for a truncated form of the human low affinity nerve growth factor receptor and the herpes simplex I virus thymidine kinase
	No
	Yes
	No
	No
	No

	Talimogene laherparepvec
	No
	No
	No
	No
	No

	Ex vivo expanded autologous human corneal epithelial cells containing stem cells
	No
	Yes
	No
	Yes
	No

	Sipuleucel-T
	Yes
	No
	No
	No
	No

	Matrix-applied characterised autologous cultured chondrocytes
	No
	No
	No
	No
	No

	Alipogene tiparvovec
	No
	No
	Yes
	Yes
	No

	Characterised viable autologous cartilage cells expanded ex vivo expressing specific marker proteins 
	No
	No
	No
	No
	No

	Total
	13
	9
	3
	19
	12

	Proportion, %
	52
	36
	12
	76
	48


[bookmark: _Hlk165805369]Table S8. The support mechanisms for the accelerated marketing of CGTPs in the US
	Name
	Priority review
	Breakthrough therapy 
	Regenerative medicine advanced therapy
	Fast track
	Orphan drug
	Accelerated approval

	Fidanacogene elaparvovec-dzkt 
	No
	Yes
	Yes
	No
	Yes
	No

	Atidarsagene autotemcel 
	Yes
	No
	Yes
	No
	No
	No

	Lifileucel 
	Yes
	No
	No
	No
	No
	No

	Exagamglogene autotemcel (exa-cel) 
	No
	No
	No
	No
	No
	No

	Lovotibeglogene autotemcel (lovo-cel) 
	Yes
	No
	Yes
	Yes
	Yes
	No

	Donislecel-jujn 
	No
	No
	No
	No
	No
	No

	Valoctocogene roxaparvovec-rvox 
	Yes
	Yes
	Yes
	No
	Yes
	No

	Delandistrogene moxeparvovec-rokl
	Yes
	No
	No
	Yes
	No
	No

	Beremagene geperpavec
	Yes
	No
	No
	Yes
	Yes
	No

	Nadofaragene firadenovec-vncg 
	Yes
	Yes
	No
	Yes
	No
	No

	Etranacogene dezaparvovec-drlb
	Yes
	Yes
	No
	No
	Yes
	No

	Elivaldogene autotemcel
	Yes
	Yes
	No
	No
	Yes
	No

	Betibeglogene autotemcel
	Yes
	Yes
	No
	Yes
	No
	No

	Ciltacabtagene autoleucel
	Yes
	No
	No
	No
	No
	No

	Allogeneic processed thymus tissue–agdc
	Yes
	Yes
	Yes
	No
	Yes
	No

	Allogeneic cultured keratinocytes and dermal fibroblasts in murine 
	Yes
	No
	Yes
	No
	Yes
	No

	Idecabtagene vicleucel 
	Yes
	Yes
	No
	No
	Yes
	No

	Lisocabtagene maraleucel
	Yes
	Yes
	Yes
	No
	Yes
	No

	Brexucabtagene autoleucel
	Yes
	No
	No
	No
	No
	No

	Onasemnogene abeparvovec
	Yes
	Yes
	No
	Yes
	Yes
	No

	Tisagenlecleucel
	Yes
	Yes
	No
	No
	Yes
	No

	Voretigene neparvovecrzyl
	Yes
	Yes
	No
	No
	Yes
	No

	Axicabtagene ciloleucel
	Yes
	Yes
	No
	No
	Yes
	No

	Autologous cultured chondrocytes on a porcine collagen membrane
	No
	No
	No
	No
	No
	No

	Talimogene laherparepvec
	No
	Yes
	No
	Yes
	Yes
	No

	Allogeneic cultured keratinocytes and fibroblasts in bovine Collagen
	No
	No
	No
	No
	No
	No

	Sipuleucel-T 
	Yes
	No
	No
	No
	No
	No

	Total
	21
	14
	7
	7
	15
	0





[bookmark: _Hlk165805385]Table S9. The support mechanisms for the accelerated marketing of CGTPs in Japan
	Name
	Conditional and Time-limited Approval
	 Orphan drug
	 Sakigake
	Priority review

	Neltependocel
	No
	Yes
	No
	No

	Melanocyte-containing human (autologous) epidermis-derived cell sheet
	No
	No
	No
	No

	Ciltacabtagene autoleucel
	No
	Yes
	No
	No

	Idecabtagene vicleucel 
	No
	Yes
	No
	No

	Human (autologous) oral mucosa-derived epithelial cell sheet using human amniotic membrane substrate
	No
	Yes
	No
	No

	Darvadstrocel
	No
	Yes
	No
	No

	Teserpaturev
	Yes
	Yes
	Yes
	Yes

	Human (autologous) oral mucosa-derived epithelial cell sheet
	No
	Yes
	No
	No

	Lisocabtagene maraleucel
	No
	Yes
	No
	No

	Axicabtagene ciloleucel
	No
	No
	No
	No

	Onasemnogene abeparvovec
	No
	Yes
	Yes
	No

	Human (autologous) corneal limbus-derived corneal epithelial cell sheet
	No
	Yes
	No
	No

	Beperminogene perplasmid
	Yes
	No
	No
	Yes

	Tisagenlecleucel
	No
	Yes
	No
	No

	Human (autologous) bone marrow-derived mesenchymal stem cells
	Yes
	No
	Yes
	Yes

	Human (autologous) epidermal cell sheet
	No
	Yes
	No
	No

	Human (autologous) skeletal myoblast-derived cell sheet
	Yes
	No
	No
	Yes

	Human (allogeneic) bone marrow-derived mesenchymal stem cells
	No
	Yes
	No
	No

	Human autologous tissue for transplantation
	No
	No
	No
	No

	Total
	4
	13
	3
	4










[bookmark: _Hlk165805401]Table S10. Important identified risks of CGTPs approved in the EU
	CGTPs
	Important identified risks
	
	CGTPs
	Important identified risks
	
	CGTPs
	Important identified risks

	Exagamglogene autotemcel
	Delayed platelet engraftment
	
	Autologous CD34+ cells encoding ARSA gene
	Delayed platelet engraftment
	
	Darvadstrocel
	None

	Etranacogene dezaparvovec 
	Hepatotoxicity
Infusion reactions (including hypersensitivity)		
	
	Brexucabtagene autoleucel
	Serious neurologic events, including cerebral oedema
CRS
Cytopenias
Infections
Hypogammaglobulinaemia
	
	Allogeneic T cells genetically modified with a retroviral vector encoding for a truncated form of the human low affinity nerve growth factor receptor and the herpes simplex I virus thymidine kinase
	Graft versus host disease (GvHD)
Sever systemic infection
Cytomegalovirus (CMV) and Epstein-Barr Virus (EBV) reactivation
Febrile neutropenia
Hepatic failure
Concomitant administration of ganciclovir or valganciclovir

	Tabelecleucel 
	Tumour flare reaction
Graft-versus-host disease
	
	Onasemnogene abeparvovec
	Hepatotoxicity
Transient thrombocytopenia
	
	Ex vivo expanded autologous human corneal epithelial cells containing stem cells
	Glaucoma
Lack of effect manifesting as corneal epithelium defect

	Lisocabtagene maraleucel
	Cytokine release syndrome
Neurologic toxicity
Infections
Hypogammaglobulinaemia
Macrophage activation syndrome/haemophagocytic lymphohistiocytosis
Tumour lysis syndrome
Cytopenia, including bone marrow failure
	
	Voretigene neparvovec
	Increased intraocular pressure
Retinal tear
Macular disorders
Cataract
Intraocular inflammation and/or infection related to the procedure
Retinal detachment
	
	Talimogene laherparepvec
	Disseminated herpetic infection in severely immunocompromised individuals (those with any severe congenital or acquired cellular and/or humoral immune deficiency)
Accidental exposure of HCP to talimogene laherparepvec
Obstructive airway disorders
Immune-mediated adverse reactions
Plasmacytoma at the injection site
Deep vein thrombosis
Cellulitis at site of injection

	Valoctocogene roxaparvovec
	Hepatotoxicity
Infusion reactions (including hypersensitivity)
	
	Betibeglogene autotemcel
	Delayed platelet engraftment
	
	Sipuleucel-T
	Acute infusion reactions
Adverse reactions to leukapheresis
Infections

	Eladocagene exuparvovec
	Dyskinesia
Procedural complications, including CSF leaks
	
	Axicabtagene ciloleucel
	Serious neurologic adverse reactions including cerebral oedema
CRS
Cytopenias including aplastic anaemia
Infections
Hypogammaglobulinemia
	
	Matrix-applied characterized autologous cultured chondrocytes
	Symptomatic graft Hypertrophy
Graft delamination (complete or partial, possibly leading to loose bodies in the joint or graft failure) 
Haemarthrosis
Arthrofibrosis
Localized surgical site inflammation
Localized surgical site infection
Thromboembolic events

	Ciltacabtagene autoleucel
	Cytokine release syndrome (including HLH)
Neurologic toxicities (including ICANS and other neurotoxicities)
Prolonged cytopenia (excluding anaemia)
Serious infections
Hypogammaglobulinaemia
	
	Tisagenlecleucel
	Cytokine release syndrome
Infections
Serious neurological adverse reactions
Tumor lysis syndrome
Prolonged depletion of normal B-cells/ agammaglobulinemia
Hematopoietic cytopenias not resolved by day 28

	
	Characterized viable autologous cartilage cells expanded ex vivo expressing specific marker proteins
	Symptomatic cartilage hypertrophy
Knee joint swelling 
Knee joint crepitation
Joint effusion 
Arthrofibrosis
Ineffectiveness (treatment failure)

	Idecabtagene vicleucel 
	Cytokine release syndrome
Neurologic toxicity
Cytopenias
Hypogammaglobulinaemia
	
	Autologous CD34+ enriched cell fraction that contains CD34+ cells transduced with retroviral vector that encodes for the human ADA cDNA sequence
	Autoimmunity
Unsuccessful response to gene therapy
Risks related to medical or surgical procedures (e.g. central venous catheter)
Risks related to short shelf-life of product

	
	Spheroids of human autologous matrix-associated chondrocytes
	Delamination of transplant 
Hypertrophy of transplant 
Lack of efficacy (result of delamination)

	Elivaldogene autotemcel
	Prolonged cytopenias/ pancytopenia
	
	
	
	
	
	




[bookmark: _Hlk165805417]Table S11. Important identified risks of CGTPs approved in the US
	CGTPs
	Important identified risks
	
	CGTPs
	Important identified risks
	
	CGTPs
	Important identified risks

	Fidanacogene elaparvovec-dzkt
	None
	
	Betibeglogene autotemcel
	Delayed platelet engraftment
	
	Delandistrogene moxeparvovec-rokl
	Acute liver injury
Immune-mediated myositis
Thrombocytopenia

	Atidarsagene autotemcel
	Delayed platelet engraftment
	
	Ciltacabtagene autoleucel
	Cytokine release syndrome (including HLH)
Neurologic toxicities (including ICANS and other neurotoxicities)
Prolonged or recurrent cytopenia 
Serious infections
	
	Talimogene laherparepvec
	Disseminated herpetic infection in severely immunocompromised individuals (those with any severe congenital or acquired cellular and/or humoral immune deficiency)

	Lifileucel
	Uveitis
	
	Allogeneic Cultured Keratinocytes and Fibroblasts in Bovine Collagen
	None
	
	Elivaldogene autotemcel
	Insertional oncogenesis
Prolonged cytopenias

	Exagamglogene autotemcel (exa-cel)
	Delayed platelet engraftment
Neutrophil engraftment failure
	
	Onasemnogene abeparvovec
	Elevated transaminases
Transient thrombocytopenia
	
	Axicabtagene ciloleucel
	Cytokine release syndrome
Neurotoxicities
Cytopenias/febrile neutropenia
Infection

	Lovotibeglogene autotemcel (lovo-cel)
	Hematologic malignancy
Delayed platelet engraftment
	
	Beremagene geperpavec
	None
	
	Etranacogene dezaparvovec-drlb
	Hepatotoxicity
Infusion reactions (including hypersensitivity)

	Donislecel-jujn
	Sensitization to donor antigens
Graft failure bleeding
Portal vein hypertension
Increased LFTs
Blood cell disorders
Blood chemistry D/O
Cardiovascular D/O
Infections
Neoplasms
Renal and urinary D/O
	
	Lisocabtagene maraleucel
	Cytokine release syndrome (CRS)
Neurologic toxicity (NT)
Infections
Hypogamma globulinemia
Macrophage activation syndrome (MAS)
Tumor lysis syndrome (TLS)
Cytopenias
	
	Voretigene neparvovec-rzyl
	Increased intraocular pressure
Retinal tear
Macular disorders 
Cataract
Intraocular inflammation/infection

	Autologous Cultured Chondrocytes on a Porcine Collagen Membrane
	Graft hypertrophy (including graft complication)
Graft delamination (complete or partial, possibly leading to loose bodies in the joint or graft [treatment] failure)
Thromboembolic events
Deep infection 
Medication errors
	
	Brexucabtagene autoleucel
	Serious neurologic events including cerebral edema
Cytokine release syndrome (CRS)
Cytopenias
Infections
Hypogammaglobulinemia
	
	
	

	Allogeneic processed thymus tissue–agdc
	Infections and immunoprophylaxis 
Vaccine administration and live virus vaccines
CMV infection
Transmission of infectious diseases
Autologous graft versus host disease (GVHD)
“HLA Typing” (Mismatch)
	
	Tisagenlecleucel
	Cytokine release syndrome (CRS)
Neurologic and psychiatric events
Tumor lysis syndrome
Febrile neutropenia
Infection
Hematopoietic cytopenias lasting greater or equal to 28 days
Graft versus host disease
Prolonged depletion of normal B cells/Agammaglobulinemia
	
	
	



[bookmark: _Hlk165805430]Table S12. Other related regulations and guidelines of PMS for CGTPs in different regions
	Area
	Regulations

	EU
	Directive 2001/83/EC

	
	Regulation (EC) No 1394/2007

	
	Good Pharmacovigilance Practice

	US
	Public Health Service Act

	
	Federal Food, Drug, and Cosmetic Act

	Japan
	Pharmaceuticals and Medical Devices Act

	
	Act on the Safety of Regenerative Medicine

	
	Good Quality Practice

	
	Good Vigilance Practice 

	South Korea
	Specifications and Test Methods for Biologicals 

	
	Regulation on Approval and Review of Biological Products

	
	Regulation for Pharmaceutical Approvals, Notifications and Reviews

	China
	Drug Administration Law

	
	Good Pharmacovigilance Practice




