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ABSTRACT

Gene and cell therapies mark a transformative step forward in treating diseases such as cancer,
genetic disorders and autoimmune conditions. However, regulatory pathways for these therapies
differ worldwide, impacting approval timelines and patient access. This study aims to conduct a
cross-regional comparison of the regulatory frameworks for gene and cell therapies across major
health agencies, identifying commonalities, differences and opportunities for harmonization.
A comparative review of regulatory frameworks, fast-track designations, approval processes
and reimbursement strategies was conducted across eight leading agencies: FDA, EMA, TGA,
CSFDA, DCGlI, PMDA, IFDA and MFDS. The analysis revealed key differences in therapy definitions,
fast-track pathways, approval requirements and post-market surveillance practices, with
challenges in streamlining approvals and ensuring long-term safety. Common hurdles include
varying definitions of gene and cell therapies, differences in clinical trial requirements and
inconsistencies in post-approval monitoring. Areas for global regulatory harmonization include
aligning definitions, enhancing collaboration on safety data and developing standardized
fast-track pathways. These efforts could accelerate market access while upholding patient safety
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INTRODUCTION

Gene and cell therapies have transformed treatment for
complex diseases like cancer, genetic disorders and autoimmune
conditions.”* However, global regulatory differences create
challenges for stakeholders, impacting approval timelines,
patient access and the pharmaceutical industry. Patients often
experience delays in accessing these therapies due to prolonged
regulatory processes and high costs. Healthcare providers face
infrastructure and certification challenges, while pharmaceutical
companies navigate varied regulatory requirements that increase

development costs and complicate market entry.* This study aims
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Regulatory Framework,

to explore these regulatory pathways across regions, identifying
commonalities and differences that affect approval timelines and

patient access.

METHODOLOGY

This narrative review aims to provide a comparative analysis of
the regulatory frameworks governing gene and cell therapy across
major regulatory agencies, including the U.S. Food and Drug
Administration (FDA), European Medicines Agency (EMA),
Therapeutic Goods Administration (TGA, Australia), China’s
Center for Drug Evaluation (CSFDA), India’s Drug Controller
General of India (DCGI), Japan’s Pharmaceuticals and Medical
Devices Agency (PMDA), Iran’s Food and Drug Administration
(IFDA) and South Korea’s Ministry of Food and Drug Safety
(MFDS). The review focuses on identifying similarities,
differences and unique features within these frameworks to
highlight global trends and regional challenges.
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RESULTS AND DISCUSSION

Gene and Cell Therapy: Definitions, Regulatory
Decisions, Classification, Regulatory Approvals,
Reimbursement Decisions, Conditional and
Fast-Track Approvals

Cell therapy involves the use of living cells, such as stem cells
or T-cell therapies, to treat diseases.*'®!! Gene therapy uses
genetic material to modify or replace defective genes, employing
techniques like viral vectors and CRISPR.'**?

Regulatory agencies like the FDA, EMA, and others define
and classify these therapies differently, employing unique legal
frameworks and expedited programs, such as Fast Track and
Priority Review, to accelerate access to critical conditions. Table 1
provides a detailed comparison of definitions, classifications, and
regulatory pathways across major agencies, including the FDA,
EMA, PMDA, and others."**

Reimbursement strategies also vary, with some regions adopting
value-based pricing models to manage high costs. Agencies in
regions with robust public health systems, like the EMA and
PMDA, integrate reimbursement within national frameworks,
while others, like the FDA, rely on private insurance with
government support. Programs like the FDA's Expanded Access
Program and EMA's Compassionate Use Program help patients
access treatments pre-approval, though affordability remains a

global concern.”

Post-market surveillance plays a crucial role, with agencies
mandating rigorous safety monitoring and long-term follow-up
studies. The FDA, for instance, uses Risk Evaluation and
Mitigation Strategies (REMS), while other regions emphasize
adverse event tracking.”?!

To ensure equitable and timely access to life-saving therapies,
harmonizing regulatory frameworks and addressing affordability
barriers are critical. Table 1 highlights these variations and
underscores the need for global alignment to reduce delays and
improve patient outcomes.

Summary of gene and cell therapy regulatory,
reimbursement landscape, timelines for review or
priority programs

Table 2 is a comparative of specific guidelines or regulations
pertaining to gene and cell therapy across major international
regulatory bodies and a summary of gene and cell therapy with
regulatory details for each region.>” In addition, Table 2 is a
comparative table of timelines for the review of gene and cell
therapy applications under fast-track or priority programs by
various regulatory agencies. Table 2 demonstrates how regulatory
agencies worldwide are prioritizing advanced therapies with
significant clinical benefits, using fast-track and conditional
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approvals to reduce review timelines and bring innovative
therapies to market more quickly.

The global regulatory landscape for gene and cell therapies
demonstrates in approval processes,
expedited pathways, and reimbursement mechanisms. Leading
regulatory bodies, such as the FDA (USA), EMA (Europe),
and PMDA (Japan), have established specific frameworks and
fast-track programs, including Fast-Track, PRIME, and RMAT, to
accelerate access to these advanced therapies. Common elements
across regions include GMP requirements, clinical trial oversight,
and post-market surveillance, with varying approaches to ethical
considerations and patient safety.>*

significant progress

Reimbursement pathways differ globally. The USA employs
Medicare and Medicaid, Europe utilizes Managed Entry
Agreements (MEAs), and Japan and South Korea provide
national insurance coverage for breakthrough therapies. Stringent
pharmacovigilance and long-term follow-up are universally
required to monitor therapy safety and efficacy.>***

Challenges in Regulatory Timelines

Prolonged approval timelines remain a critical issue, especially for
life-threatening or rare conditions. Extended evaluations delay
patient access and increase healthcare costs. For pharmaceutical
companies, these delays escalate development costs and
complicate market entry, potentially hindering innovation.
Addressing these challenges necessitates streamlined pathways
and prioritization of high-need therapies.****

Expedited Programs and Impact

Expedited programs worldwide, such as RMAT in the USA,
PRIME in Europe, and Sakigake in Japan, aim to reduce review
timelines significantly. Standard approval processes often range
from 10 to 18 months, while fast-track pathways can shorten this
to 6-9 months. Conditional approvals further expedite access by
allowing market entry while additional data is gathered. These
initiatives enhance the timely availability of innovative treatments
and support patient outcomes.>*>*%*

Summary of Approved Gene Therapy Products

Approved cell therapies treat a diverse range of conditions,
including cancer (e.g., Kymriah, Yescarta), chronic diseases
like Crohn's (Alofisel), orthopedic issues (Cartistem), and
rare disorders like Limbal Stem Cell Deficiency (Holoclar).
Regulatory pathways like RMAT (USA), ATMP (Europe), and
Sakigake (Japan) offer accelerated approvals with post-market
surveillance. Reimbursement varies, with CMS and private
insurers in the USA, Managed Entry Agreements (MEA) in
Europe, and National Health Insurance in Japan. High costs, such
as Zolgensmas $2 million per dose, drive innovative payment
models like outcome-based agreements in Europe and Japan.
Prices are lower in developing markets like India and South
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Korea, where therapies are covered under national insurance

systems for broader access. Significant players include Novartis,

Kite Pharma, and Bluebird Bio.?”"**

Table 3 is a comparative table of approved gene therapy products

across various regions, focusing on product name, indication,

regulatory approval, pricing, reimbursement mechanisms, and

reimbursement status.

Conditional Approvals for Cell and Gene Therapies

Conditional approval mechanisms worldwide aim to expedite

access to innovative therapies for serious, life-threatening,

or rare diseases with unmet medical needs. These pathways,
including the FDA's RMAT, EMA’s PRIME, and Japan’s Sakigake
Designation, rely on early clinical evidence to accelerate
regulatory review. Post-approval obligations such as ongoing
clinical trials, risk management plans, and pharmacovigilance
are mandatory to ensure long-term safety and efficacy. Approval
durations vary: Europe requires annual renewals, while Japan
offers conditional approvals lasting up to seven years. Notable
therapies like Kymriah, Luxturna, and Zolgensma exemplify how
these pathways facilitate timely patient access to groundbreaking

treatments.>?

Table 1: Defining and classifying gene and cell therapies across regions and regulatory pathways for the approval of advanced therapies and
comparison of the regulatory pathways for gene and cell therapies.

Agency Definition  Definition of Classification of Orphan Drug Expedited Market Legal Total

of Gene Cell Therapy Products Designation- Programs Authorization Framework No. of

Therapy Scientific Application- Products

Advice Marketing Approved
Authorization

FDA Uses genes  Cells Somatic cell Yes- Yes Yes Yes- Yes FD&C Act 25
(USA) totreator  intended for therapy, gene (Breakthrough,

prevent therapeutic  therapy products Fast Track)

diseases use
EMA Human Cell-based Advanced Therapy  Yes- Yes Yes (PRIME, Yes- Yes ATMP Reg. 20
(Europe) gene products Medicinal Products Conditional)

therapy for tissue (ATMPs)

medicinal ~ regeneration

product
TGA Therapeutic Cells Biologicals Yes- Yes Yes (Priority Yes- Yes Biologicals Act 15
(Australia) use of used for Review)

genetically  therapeutic

modified purposes

organisms
CSFDA Genetic Cell Biotherapeutics Yes- Yes Yes (Fast Yes- Yes Biotherapeutic 10
(China) material products for Track) Reg.

delivered to therapeutic

patients use
DCGI Use of Therapeutic ~ Biologicals Yes- Yes Yes Yes- Yes Bio Reg. 12
(India) nucleic acid use of cells (Accelerated

to modify Approval)

genes
PMDA Gene Regenerative Regenerative Yes- Yes Yes (Sakigake)  Yes- Yes Reg. Med Act 18
(Japan) therapy cell therapy  medicine products

for disease

treatment
IFDA Gene Stem cell Biological products  Yes- Yes Yes (Expedited ~ Yes- Yes Bio Prod Act 8
(Iran) therapy and cellular Review)

medicinal  therapies

products
MFDS Modifies Cells used Advanced Yes- Yes Yes (Priority Yes- Yes Biopharm Reg. 10
(Korea) genetic for therapy  biopharmaceuticals Approval)

material

to treat

disease
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Pricing Mechanisms and Payment Models
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in cell therapy. Canada and Australia have modest but growing
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Product Name

Luxturna

Luxturna

Zolgensma

Zolgensma

Kymriah

Kymriah

Yescarta

Yescarta

Provenge

Provenge

S24

Indication

Inherited Retinal
Disease (RPE65
mutation)

Inherited Retinal
Disease (RPE65
mutation)

Spinal Muscular
Atrophy (SMA)

Spinal Muscular
Atrophy (SMA)

Acute
Lymphoblastic
Leukemia (ALL),
Diffuse Large
B-cell Lymphoma
(DLBCL)

Acute
Lymphoblastic
Leukemia (ALL),
Diffuse Large
B-cell Lymphoma
(DLBCL)

Diffuse Large
B-cell Lymphoma
(DLBCL)

Diffuse Large
B-cell Lymphoma
(DLBCL)

Metastatic Prostate
Cancer

Metastatic Prostate
Cancer

Table 3: Comparative of approved gene therapy products.

Region/
Regulatory
Body

EDA (USA)

EMA (Europe)

FDA (USA)

EMA (Europe)

FDA (USA)

EMA (Europe)

FDA (USA)

EMA (Europe)

FDA (USA)

EMA (Europe)

Year of
Approval

2017

2018

2019

2020

2017

2018

2017

2018

2010

2013

Regulatory
Pathway

Biologics
License
Application
(BLA)

Marketing
Authorization
(MA)

Fast-Track,
Breakthrough
Therapy

Conditional
Marketing
Authorization
(CMA)

RMAT,
Breakthrough
Therapy

ATMP
Classification,
Conditional MA

RMAT,
Breakthrough
Therapy

ATMP,
Conditional
Approval

Biologics
License
Application
(BLA)

ATMP,
Marketing
Authorization

Reimbursement
Status

Covered by
CMS (Centers
for Medicare
& Medicaid
Services)

Reimbursement
varies by
country (e.g.,
NICE in the UK
recommended)

Covered by
major insurers in
the USA

Reimbursement
varies across EU;
Managed Entry
Agreements in
some countries

Covered by CMS
under special
payment rules
for CAR-T
therapies

Reimbursement
through
Managed Entry
Agreements

in several EU
countries

Covered by
insurers under
special CAR-T
reimbursement
rules

Reimbursement
in select EU
countries
through
managed
agreements

Covered by
Medicare and
private insurers

Limited
reimbursement
in some EU
countries

Manufacturer

Spark

Therapeutics

Spark
Therapeutics

Novartis

Novartis

Novartis

Novartis

Kite Pharma
(Gilead)

Kite Pharma
(Gilead)

Dendreon

Dendreon

Pricing
(USD)

$850,000
(one-time
treatment)

$750,000
- $850,000

$2.1
million
(one-time
dose)
$1.8-$2.1
million
(one-time
dose)

$373,000
(ALL),

$475,000
(DLBCL)

$320,000
- $450,000
(varies by
country)

$373,000

$300,000
- $400,000
(varies by
country)

$93,000
(one
course of
therapy)

Reimbursement
Mechanism

Covered by CMS,
private insurers

Reimbursement
through MEAs
in various EU
countries

Covered by
private insurers,
Medicaid (some
states)

Coverage
varies, MEA
or risk-sharing
agreements

Covered by CMS
(Medicare),
private insurers

Managed Entry
Agreements
(MEA) in some
EU countries

Covered by CMS,
private insurers

Managed Entry
Agreements
(MEA)

Covered by
Medicare and
private insurers
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Product Name

Alofisel

Cartistem

Stemirac

Temcell

Rexlemestrocel-L

Celyad Oncology

StrataGraft

Nexstim NBT*®

Spherox

Holoclar

Stempeucel®

Cellgram-LC

Renocyte®

Gendicine

Indication

Complex Perianal

Fistulas in Crohn’s

Disease

Knee Cartilage
Defects

Spinal Cord Injury

Graft-Versus-Host

Disease (GVHD)

Chronic Heart
Failure, Diabetic
Nephropathy
Relapsed/
Refractory Acute

Myeloid Leukemia

(AML)

Deep Partial
Thickness Burns

Neuropathic Pain,

Depression

Cartilage Defects
in the Knee

Limbal Stem Cell

Deficiency (LSCD)

Critical Limb
Ischemia,
Osteoarthritis

Liver Cirrhosis

Diabetic Foot
Ulcers

Head and Neck
Squamous Cell
Carcinoma

Region/
Regulatory
Body

EMA (Europe)

MFDS (South
Korea)

PMDA (Japan)

PMDA (Japan)

TGA
(Australia)

EMA (Europe)

EDA (USA)

EMA (Europe)

EMA (Europe)

EMA (Europe)

DCGI (India)

MEDS (South
Korea)

TGA
(Australia)

CSFDA (China)

Year of
Approval

2018

2012

2018

2015

2019

2020

2021

2017

2017

2015

2016

2011

2021

2003

Regulatory
Pathway

ATMP,
Conditional MA

New Drug
Approval

Conditional/
Time-Limited
Approval

Conditional/
Time-Limited
Approval
Provisional
Approval

ATMP,
Conditional MA

Biologics
License
Application
(BLA)

ATMP,
Conditional MA

ATMP,
Marketing
Authorization

ATMP,
Conditional MA

Accelerated
Approval

New Drug
Approval

Provisional
Approval

New Drug
Application
(NDA)

Reimbursement
Status

Reimbursement
through MEA
in select EU
countries

Covered by
Korean National
Health Insurance

Reimbursed
under Japan’s
National Health
Insurance

Reimbursed
under National
Health Insurance

Reimbursement
negotiations
ongoing
Reimbursement
negotiations

in select EU
countries

Covered by
CMS and private

insurers

Limited
reimbursement
in certain EU
regions

MEA for
reimbursement
in several
European
countries

Reimbursement
available

in specific
European
countries

Reimbursement
limited to local
and national

insurance

Covered by
National Health
Insurance

Reimbursement
under
negotiation
Reimbursement
varies regionally
within China
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Manufacturer

Takeda

Medipost

Nipro
Corporation

JCR

Pharmaceuticals

Mesoblast

Celyad

Mallinckrodt

Nexstim Plc

CO.DON AG

Chiesi

Stempeutics

Research

Anterogen

Regeneus Ltd.,

Shenzhen
SiBiono
GeneTech

Pricing
(USD)

$80,000
- $120,000

$20,000
- $30,000

$140,000
- $200,000

$150,000

$5,000

- $10,000

$25,000
- $35,000

$30,000
- $40,000

Reimbursement
Mechanism

Reimbursement
through
risk-sharing
agreements,
MEAs

Covered by
South Korean
National Health
Insurance

Covered by
Japanese
National Health
Insurance

Covered by

National Health
Insurance

Reimbursement
limited to local

insurance

Covered by
National Health
Insurance
Reimbursement
negotiations
ongoing
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Product Name Indication Region/ Year of Regulatory Reimbursement Manufacturer  Pricing Reimbursement
Regulatory Approval Pathway Status (USD) Mechanism
Body
Oncorine Nasopharyngeal CSFDA (China) 2005 New Drug Regional Shanghai
Carcinoma Application reimbursement,  Sunway Biotech
(NDA) primarily
through local
insurance
schemes
Strimvelis Adenosine EMA (Europe) 2016 ATMP, Reimbursement ~ Orchard $670,000 Limited
Deaminase Marketing available in select ~Therapeutics (one-time  reimbursement,
Severe Combined Authorization EU countries, treatment)  case-by-case
Immunodeficiency mostly via MEAs
(ADA-SCID) negotiated
pricing
Imlygic Melanoma FDA (USA) 2015 Biologics Covered under Amgen
License Medicare and
Application private insurers
(BLA)
Imlygic Melanoma EMA (Europe) 2016 ATMP, Reimbursement ~ Amgen
Marketing through
Authorization Managed Entry
Agreements in
Europe
Collategene Critical Limb PMDA (Japan) 2019 Sakigake Covered under AnGes Inc.
Ischemia Designation, Japan’s National
Conditional Health Insurance
Approval (NHI) system
Zynteglo B-Thalassemia EMA (Europe) 2019 ATMP, Reimbursement  Bluebird Bio
Conditional negotiations
Approval ongoing in
various EU
countries
Abecma Multiple Myeloma  FDA (USA) 2021 Fast-Track, Covered under Bristol Myers
RMAT CMS and private  Squibb
insurers for
CAR-T therapies
Abecma Multiple Myeloma EMA (Europe) 2021 ATMP, Reimbursement  Bristol Myers
Conditional decisions vary Squibb
Approval across Europe;

negotiations with
national agencies

markets, with Canada’s gene therapy sector at $600 million (2%)
and Australia’s at $300 million (2%).3*4041

India and Iran have emerging markets, with India’s gene therapy at
$150 million (0.75%) and Iran’s at $50 million (0.5%), indicating

room for expansion.****4!

Key insights of critical aspects of regulatory
guidelines for gene and cell therapies

and comparative table of prioritization of
post-marketing safety requirements for gene
therapies

Regulatory frameworks for these therapies emphasize clinical
trial rigor and post-marketing surveillance, with agencies such as

$26

the FDA, EMA, and PMDA adopting comprehensive strategies.
Long-term follow-up (spanning 5-20 years) is a key focus for
monitoring safety and efficacy. Agencies like the FDA prioritize
pharmacovigilance and risk management through detailed Risk
Management Plans (RMPs) and periodic reporting. Expedited
pathways, such as Fast Track (USA) and PRIME (Europe), aim to
accelerate approvals, with timelines ranging from 4 to 12 months.
Regional differences in clinical trial requirements, post-market
monitoring, and approval timelines reflect diverse approaches
to fostering innovation while ensuring patient safety. Table 5 is a
comparative table summarizing the critical aspects of regulatory
guidelines for gene and cell therapies, focusing on clinical trial
requirements, post-market surveillance and risk management
strategies across various agencies.'>?
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The approval processes, key guidelines, expedited pathways,
and post-marketing surveillance for gene and cell therapies
vary across global regulatory agencies. Most agencies follow a
three-phase clinical trial process, but approval mechanisms and
fast-track programs differ significantly.>*2

Approval Processes & Key Guidelines

The FDA (USA) requires an Investigational New Drug (IND)
application, followed by Phase I-III trials and a Biologics License
Application (BLA) under 21 CFR Part 312 & 600. The EMA
(Europe) follows a similar path but mandates a Clinical Trial
Application (CTA) and Marketing Authorization Application
(MAA) governed by ICH E6 and EU CT Regulation. Australia
(TGA) and Canada (Health Canada) use CTA-based approvals,
while China (CSFDA), India (DCGI), Japan (PMDA) and South
Korea (MFDS) require New Drug Applications (NDA) for final
market approval. Iran (IFDA) adheres to GCP guidelines and
follows a Market Authorization process.>*

Expedited Pathways

The USA offers multiple fast-track options, including Fast
Track, Breakthrough Therapy, Priority Review, and Accelerated
Approval, with 6-12-month timelines. The EMA provides
PRIME, Accelerated Assessment, and Conditional Marketing
Authorization, with some approvals processed within 120-150
days. TGA (Australia), PMDA (Japan), and MFDS (South Korea)
offer Priority Review and Conditional Approval, which takes

between 150-180 days. China (CSFDA) follows Breakthrough
Therapy Designation and Conditional Approval with a 6-12
months timeframe. India’s DCGI uses Accelerated Approval and
Fast Track Designation, taking 6-12 months. Iran’s IFDA has
Accelerated and Conditional Approval, requiring 6-12 months.>>**

Post-Marketing Surveillance

All agencies enforce post-marketing monitoring to ensure safety
and efficacy. The FDA mandates Risk Evaluation and Mitigation
Strategies (REMS) and Periodic Safety Update Reports (PSURs).
The EMA, Japan, Canada, and Australia require Risk Management
Plans (RMPs), with additional long-term follow-ups. China,
India, Iran, and South Korea have implemented post-market
surveillance and adverse event reporting to track therapy risks.?*

Timelines for Expedited Approvals

The fastest approvals occur in the USA (6 months for Fast Track
and Breakthrough Therapy), Japan (6 months for Sakigake
Designation), and EMA (4 months for PRIME). Accelerated
programs in China, India, Iran, and South Korea range from 6 to
12 months. Australia and Canada have 150-180 days expedited
pathways.

In summary, while regulatory frameworks differ, all agencies
emphasize accelerated access, stringent clinical trials, and robust
post-market surveillance to ensure the safety and effectiveness of
gene and cell therapies.”*

Table 5: Critical aspects of regulatory guidelines for gene and cell therapies and a comparative table of prioritization of post-marketing safety
requirements for gene therapies.

Regulatory  Clinical Trial Post-market Risk Long-term Pharmacovigilance  Risk Mitigation Proportion of Focus
Agency Requirements  Surveillance Management Follow-up (%)
Strategies Studies
FDA (USA) - Pre-IND - REMS (Risk - REMS programs = Mandatory Robust, with REMS Comprehensive Long-term Follow-up:
meeting Evaluation for risk mitigation ~ for most programs, frequent REMS with risk 40%
required and Mitigation - Risk gene updates required communication Pharmacovigilance:
- Phase I, II, Strategy) communication therapies; and mitigation 35%Risk Mitigation:
III trials- IND - Periodic Safety = requirements- typically strategies 25%
application Update Reports  Risk assessment 15-20 years
submission- (PSURs)- plans
Clinical hold Long-term
mechanism follow-up
required
EMA - Scientific - Risk - Risk Required; Extensive; includes RMPs include Long-term Follow-up:
(Europe) advice before Management Management Plan  duration RMPs, periodic safety ~ detailed risk 35%
clinical trials Plan (RMP) (RMP) varies, often  reports and signal minimization Pharmacovigilance:
- Phase I, I, - Periodic - Risk up to 15 detection measures 40%Risk Mitigation:
III trials- CTA Benefit-Risk minimization years 25%
(Clinical Trial Evaluation measures- Safety
Application) Report monitoring and
submission (PBRER)- signal detection
Long-term
safety
monitoring
S28 Indian Journal of Pharmaceutical Education and Research, Vol 60, Issue 1 (Suppl), Jan-Mar, 2026
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Regulatory
Agency

TGA
(Australia)

CSFDA
(China)

DCGI (India)

PMDA

(Japan)

Health

Canada

IFDA (Iran)

Clinical Trial
Requirements

- Pre-IND
consultation

- Phase I, I1,
II1 trials- CTA
(Clinical Trial
Notification)

- Pre-Clinical
Trial
Consultation

- Phase [, II,

III trials- IND
application
submission-
Clinical trial
registration

- Pre-clinical
and clinical trial
approval

- Phase I, Il and
III trials

- Clinical

Trial Registry
submission

- Pre-IND
consultation

- Phase I, IT and
III trials

- Clinical Trial
Notification
(CTN)
submission

- Pre-Clinical
Trial Application
(CTA) meeting
- Phase I, II,

IIT trials- CTA

submission

- Clinical Trial
Application
(CTA)
submission

- Phase I, IT and
III trials

- Pre-market

approval

Post-market
Surveillance

- Risk
Management
Plan (RMP)

- Periodic Safety
Update Reports
(PSURs)-
Post-market
surveillance
studies

- Post-market
surveillance
requirements

- Adverse event
reporting-
Long-term
monitoring

studies

- Post-market
surveillance

- Adverse
drug reaction
reporting-
Periodic safety
updates

- Risk
Management
Plan (RMP)

- Long-term
follow-up
required-
Periodic safety
reports

- Risk
Management
Plan (RMP)

- Periodic Safety
Update Reports
(PSURs)-
Post-market
surveillance
studies

- Post-market
surveillance

- Adverse event
reporting-
Safety

monitoring

Risk
Management
Strategies

- Risk
Management Plan
(RMP)

- Post-market
monitoring

- Risk
minimization

strategies

- Risk
management
requirements in
registration

- Risk control
measures-
Adverse event

management

- Risk
minimization
plans

- Post-marketing
safety monitoring
- Risk
communication
requirements

- Risk
Management Plan
(RMP)

- Safety
monitoring-

Risk assessment
and mitigation
strategies

- Risk
Management Plan
(RMP)

- Risk
communication
requirements-
Risk assessment
and mitigation
strategies

- Risk assessment
plans

- Post-market risk
management

- Risk mitigation

strategies

Long-term
Follow-up
Studies
Long-term
follow-up
is generally
required;
duration

varies

Required;
long-term
follow-up
typically 5-10

years

Long-term
follow-up

is often
required; up
to 5-10 years

Mandatory;
often 5-10
years for
long-term

follow-up

Required;
generally
5-10 years of
follow-up

Long-term
follow-up

is often
required; up

to 5 years

Pharmacovigilance

Standard
pharmacovigilance
practices; include
PSURs and regular
updates

Basic
pharmacovigilance;
less extensive than

some regions

Standard
pharmacovigilance;
includes adverse drug

reaction reporting

Comprehensive;
includes RMPs and

regular safety updates

Includes RMPs,
periodic safety

Risk Mitigation

Risk Management
Plans with risk
minimization

strategies

Risk management
requirements

in registration
with ongoing

monitoring

Risk management
plans with
post-marketing

monitoring

Detailed risk
management

strategies in RMPs

Risk Management
Plans with

reports and long-term  detailed strategies

monitoring

Basic
pharmacovigilance;
includes reporting

adverse events

Indian Journal of Pharmaceutical Education and Research, Vol 60, Issue 1 (Suppl), Jan-Mar, 2026

Risk management
with post-market

surveillance

Proportion of Focus
(%)

Long-term Follow-up:
30%
Pharmacovigilance:
45%Risk Mitigation:
25%

Long-term Follow-up:
25%
Pharmacovigilance:
35%Risk Mitigation:
40%

Long-term Follow-up:
30%
Pharmacovigilance:
40%Risk Mitigation:
30%

Long-term Follow-up:
35%
Pharmacovigilance:
40%Risk Mitigation:
25%

Long-term Follow-up:
30%
Pharmacovigilance:
40%Risk Mitigation:
30%

Long-term Follow-up:
20%
Pharmacovigilance:
40%Risk Mitigation:
40%
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Regulatory  Clinical Trial Post-market Risk Long-term Pharmacovigilance  Risk Mitigation Proportion of Focus
Agency Requirements  Surveillance Management Follow-up (%)
Strategies Studies

MEFDS (South - Pre-IND - Risk - Risk Long-term Includes Risk management  Long-term Follow-up:
Korea) consultation Management Management Plan  follow-up comprehensive strategies in place  30%

- Phasel,Iland  Plan (RMP) (RMP) required; pharmacovigilance; with regular Pharmacovigilance: 40%

III trials - Periodic Safety - Safety duration PSURs and safety reviews Risk Mitigation: 30%

- Clinical Trial Update Reports  monitoring- Risk  varies, often  updates

Notification (PSURs)- communication up to 10

(CTN) Long-term and mitigation years

submission follow-up measures

studies

Gene and cell therapy challenges

Gene and cell therapy regulatory frameworks face several
challenges, including approval bottlenecks and discrepancies in
safety monitoring protocols. A key issue is the varying definitions
and classifications across regions, leading to approval delays and
market-entry barriers. For example, the FDA broadly defines
gene therapy as products that alter genetic material. In contrast,
the EMA defines it more specifically as involving recombinant
nucleic acid sequences for therapeutic or diagnostic purposes.
These differences require companies to adapt applications for

each agency, slowing international development.?****

Approval bottlenecks are another significant challenge,
particularly in agencies with fewer expedited pathways. While
the FDA and Japan’s PMDA offer accelerated approval options,
other agencies, such as South Korea’s MFDS, provide fewer
fast-track pathways, causing delays in patient access to therapies.
Additionally, therapies conditionally approved in the U.S. often
face further delays in regions with less-developed regulatory

systems, such as Iran.?**

Safety monitoring protocols also vary widely, with some agencies
imposing more stringent requirements. The FDA mandates
intensive long-term follow-up for gene therapies, while countries
with limited healthcare infrastructure may focus surveillance
primarily on high-risk therapies, leading to gaps in safety data

and inconsistent patient safety.?****

These regulatory challenges affect various stakeholders. Patients
face delayed access to therapies, particularly in regions with
fragmented approval processes. Healthcare providers must
navigate varying safety protocols, limiting access to advanced
therapies in under-resourced facilities. ~Pharmaceutical
companies bear the cost of navigating different regional
regulations, requiring tailored clinical trials and compliance
efforts. Addressing these challenges by harmonizing definitions,
aligning safety standards, and expanding fast-track options could

streamline global access.?***

S30

Trends for gene and cell therapies

Recent trends indicate a potential path for harmonization. Many
agencies now offer expedited approval pathways for therapies
targeting unmet medical needs, such as the FDAs Fast Track
and Breakthrough Therapy designations, EMAs Conditional
Marketing Authorization, and Japans Sakigake designation.
These common pathways could support mutual recognition

agreements, streamlining global access.!®26434

There is also growing alignment in post-market safety monitoring,
with agencies like the FDA and EMA requiring long-term
surveillance for high-risk therapies. Similarly, Australia’s TGA and
Japan's PMDA implement stringent post-market requirements.
This convergence in safety monitoring could reduce duplicative

surveillance efforts across regions.'®¢434

Additionally, most agencies are recognizing gene and cell
therapies as distinct from traditional pharmaceuticals, which
may lead to standardized classification and terminology. Lastly, as
gene therapies become more expensive, a shift toward value-based
reimbursement models is emerging, with the EMA promoting
outcome-based models in Europe and similar discussions in the
U.S. and Australia. By leveraging these trends, regulatory bodies
could develop a more unified and efficient global approach to

gene and cell therapies.'®?64>

FINDINGS AND RECOMMENDATIONS

There are significant differences in how international regulatory
agencies define and evaluate gene and cell therapies. Streamlining
approval processes and harmonizing regulations may help reduce
the barriers to global access for these innovative treatments.
Recommendations include adopting common guidelines for
clinical trial requirements and post-market surveillance.

LIMITATIONS

The study is limited by the availability of data on certain
regulatory frameworks and differences in reporting standards
across regions. Further research is needed to assess the long-term
impact of regulatory differences on patient outcomes.
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CONCLUSION

Gene and cell therapies are revolutionizing medicine by offering
new treatments for previously untreatable diseases, but the
global regulatory landscape remains fragmented. Harmonizing
standards could accelerate approval processes and improve access
to these life-saving therapies. Pricing is influenced by factors
like innovation and regional healthcare systems, with countries
like Europe, Japan, and South Korea adopting sophisticated
models such as outcome-based payments, while India and China
emphasize affordability through local production and price
controls. The USA and Europe lead the global market, with strong
growth also seen in South Korea, China, and emerging markets
like India and Iran, reflecting the increasing adoption of these
advanced treatments worldwide.
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