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Abstract- The increasing prevalence of life-threatening
diseases, rare disorders, and global public health
emergencies has created a growing demand for
expedited regulatory pathways that facilitate rapid
access to innovative therapies. Traditional drug
approval processes often require extensive clinical
development and prolonged review periods,
potentially delaying access to critical medicines. To
address these challenges, regulatory agencies including
the U.S. Food and Drug Administration (USFDA),
European Medicines Agency (EMA), and Central
Drugs Standard Control Organization (CDSCO) have
implemented accelerated drug approval pathways.
These mechanisms include Fast Track Designation,
Breakthrough Therapy Designation, Priority Review,
Accelerated Approval, PRIME Scheme, Conditional
Marketing Authorization, Emergency Use
Authorization, and expedited review processes. This
review evaluates the regulatory frameworks governing
accelerated approvals, compares major international
approaches, discusses case studies, and examines the
benefits, risks, and challenges associated with
expedited pathways. The study highlights the
importance of balancing rapid patient access with
scientific rigor through robust post-marketing
surveillance and confirmatory clinical studies.
Accelerated approval pathways have significantly
improved healthcare outcomes by facilitating earlier
access to innovative therapies while supporting
pharmaceutical innovation and regulatory efficiency.
However, challenges related to limited clinical
evidence, surrogate endpoints, pharmacovigilance,
and regulatory harmonization remain important
considerations for future development.
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[. INTRODUCTION
Drug development is a complex, lengthy, and

resource-intensive process that often requires more
than ten years from discovery to market
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authorization. While traditional regulatory pathways
ensure rigorous evaluation of safety, efficacy, and
quality, prolonged timelines may delay patient
access to potentially life-saving therapies. This
challenge is particularly significant for serious
diseases such as cancer, rare genetic disorders,
infectious diseases, and emerging public health
emergencies. Consequently, regulatory agencies
have established accelerated approval mechanisms
to expedite drug development and review while
maintaining appropriate regulatory oversight.
Accelerated drug approval pathways are regulatory
strategies designed to facilitate earlier access to
innovative medicines by allowing approval based on
surrogate endpoints, preliminary clinical evidence,
adaptive trial designs, or real-world data. These
pathways provide flexibility in development
programs while requiring sponsors to conduct post-
marketing studies to confirm long-term safety and
efficacy. Regulatory agencies such as the USFDA,
EMA, and CDSCO have adopted different
approaches to accelerate approvals while ensuring
public health protection.

The increasing adoption of accelerated pathways
reflects a paradigm shift toward patient-centric
regulatory decision-making. These programs have
become particularly important in oncology, orphan
drug development, infectious diseases, and
emergency response situations such as the COVID-
19 pandemic.

II. MATERIALS AND METHODS

This study was conducted as a comprehensive
review of accelerated drug approval pathways
implemented by major global regulatory authorities.
Information was collected from regulatory
guidelines, scientific literature, agency publications,
and regulatory science reports related to accelerated
approvals. Comparative analysis was performed to
evaluate regulatory frameworks, approval criteria,
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benefits, risks, challenges, and post-marketing
obligations associated with expedited approval
mechanisms. Data were categorized into regulatory
pathways, therapeutic applications, case studies, and
future regulatory perspectives.

III. GLOBAL REGULATORY FRAMEWORKS
FOR ACCELERATED APPROVAL

3.1 U.S. FDA Accelerated Approval Programs

The USFDA operates one of the most
comprehensive accelerated approval —systems
globally. Key programs include:

e  Fast Track Designation

e  Breakthrough Therapy Designation

e  Priority Review

e  Accelerated Approval

These pathways are intended for therapies
addressing serious conditions and unmet medical
needs. They facilitate early regulatory interactions,
rolling submissions, shortened review timelines, and
approval based on surrogate endpoints.

3.2 EMA Accelerated Approval Programs

The European Medicines Agency employs
accelerated mechanisms such as:

e PRIME (PRlority MEdicines)

e  Accelerated Assessment

e Conditional Marketing Authorization (CMA)
Conditional Marketing Authorization allows
approval based on less comprehensive clinical data
when the benefit of immediate availability
outweighs the risk associated with limited evidence.
Sponsors are required to complete post-
authorization obligations and annual renewals until
sufficient evidence supports full authorization.

3.3 Accelerated Approvals in India

India regulates accelerated approvals through
CDSCO under the New Drugs and Clinical Trials
Rules (NDCTR), 2019. The system incorporates
multiple expedited mechanisms including approval
based on global clinical data, clinical trial waivers,
emergency use authorization, and priority review
pathways. These mechanisms aim to improve access
to critical medicines while maintaining safety and
efficacy standards.
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IV. ACCELERATED APPROVAL PATHWAYS
IN INDIA

India has increasingly aligned its regulatory
framework with international best practices.
Accelerated approval mechanisms are applied when
therapies address serious or life-threatening
conditions, demonstrate promising efficacy, and
provide substantial public health benefits. The
regulatory process begins with submission of a
comprehensive dossier containing preclinical,
clinical, and global regulatory data. Scientific
evaluation is performed by Subject Expert
Committees (SECs), followed by final approval
decisions by the Drug Controller General of India
(DCGI).

Criteria for Accelerated Approval

A drug may qualify for accelerated approval when:

e Itaddresses serious or life-threatening diseases.

e No satisfactory treatment alternatives exist.

e  Early clinical evidence demonstrates efficacy.

e The benefit-risk profile is favorable.

e Post-marketing studies are planned to confirm
clinical benefit.

Table 1: Accelerated Approval Mechanisms in
India
Description

Regulatory
Mechanism

Approval Based on | Utilization of foreign clinical
Global Data evidence

Clinical Trial Waiver | Waiver of local studies under
specific conditions
Emergency Use | Approval during public
Authorization health emergencies

Priority Review Expedited review for critical
therapies

Reduced review timelines

Accelerated
Evaluation

V. CASE STUDIES OF ACCELERATED DRUG
APPROVALS

COVID-19 Vaccines and Therapeutics

The COVID-19 pandemic demonstrated the
effectiveness of accelerated regulatory pathways
worldwide. Vaccines and therapeutics received
emergency or conditional authorizations based on
interim clinical trial results, enabling rapid public
health responses. Continuous pharmacovigilance
and post-marketing monitoring were implemented
to assess long-term safety and effectiveness.
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Cancer Immunotherapy

Checkpoint inhibitors targeting PD-1 and PD-LI
pathways were approved using surrogate endpoints
such as objective response rates and progression-
free survival. Accelerated approvals allowed earlier
access to treatments for patients with advanced
cancers while confirmatory studies continued post-
approval.

Orphan Drugs

Rare disease therapies frequently receive
accelerated approvals because large-scale clinical
trials are often impractical. Regulatory agencies
accept smaller datasets supported by strong clinical
evidence and require extensive post-marketing
commitments.

HIV Antiretroviral Therapies

Accelerated pathways facilitated rapid approval of
antiretroviral drugs based on surrogate markers such
as viral load suppression and CD4 cell count
improvements. These approvals significantly
improved treatment access during the HIV
epidemic.

VI. RESULTS AND DISCUSSION

The comparative analysis demonstrates that
accelerated approval pathways significantly reduce
drug development timelines and improve patient
access to innovative therapies. The USFDA offers
the most diverse set of expedited programs, while
the EMA focuses on conditional approvals and early
scientific support through PRIME. India has rapidly
evolved its regulatory framework under NDCTR
2019 to incorporate global best practices and
expedited review mechanisms.

The use of surrogate endpoints, adaptive trial
designs, and real-world evidence has enabled faster
regulatory  decisions  without  completely
compromising  scientific  standards.  These
approaches have proven particularly valuable in
oncology, rare diseases, and emergency medicine.
However, accelerated approvals introduce
challenges related to limited pre-approval clinical
evidence, uncertainty regarding long-term
outcomes, and reliance on surrogate endpoints.
Consequently, robust post-marketing surveillance
systems remain essential to confirm safety and
effectiveness.
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Table 2: Benefits of Accelerated Drug Approval
Pathways
Benefit Impact

Early Access to | Improved patient outcomes
Therapies

Reduced Development | Faster availability of medicines
Timelines

Encouragement of | Increased pharmaceutical R&D
Innovation

Improved Regulatory | Enhanced collaboration between
Efficiency regulators and sponsors
Addressing Unmet | Better treatment options

Medical Needs

Table 3: Risks Associated with Accelerated

Approvals
Risk Regulatory Concern
Limited Clinical Evidence Uncertain long-term efficacy
Surrogate Endpoint | May not predict real outcomes
Reliance
Delayed Confirmatory | Incomplete benefit-risk
Studies evaluation
Safety Concerns Rare adverse events
undetected
Market Withdrawal Risk Failure to confirm clinical
benefit

VII. REGULATORY CHALLENGES

Accelerated drug approval pathways present several
scientific, ethical, and operational challenges.
Regulatory agencies must evaluate products based
on incomplete datasets while ensuring patient safety.
Delays in confirmatory studies, pharmacovigilance
complexities, global regulatory variability, and
resource limitations complicate implementation.
Ethical concerns related to transparency and
informed decision-making also remain important
considerations.

Table 4: Major Regulatory Challenges
Challenge Potential Impact
Limited Pre-Approval | Regulatory uncertainty
Data
Surrogate Endpoints

Inaccurate efficacy predictions

Delayed Confirmatory | Incomplete evidence
Trials generation
Global Regulatory | Increased development

Variability complexity
Resource Constraints

Review delays
Reduced public confidence

Transparency Issues

High Monitoring Costs Increased financial burden

VIII. FUTURE PERSPECTIVES

The future of accelerated approval pathways will
likely involve greater use of artificial intelligence,
real-world evidence, digital health technologies, and
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adaptive clinical trial methodologies. Enhanced
international ~ collaboration and  regulatory
harmonization will support more efficient approval
processes while maintaining patient safety.
Continued investment in pharmacovigilance
infrastructure and evidence generation systems will
be critical to sustaining public confidence in
accelerated approvals.

IX. CONCLUSION

Accelerated drug approval pathways have become
indispensable tools in modern regulatory science by
facilitating timely access to innovative therapies for
patients with serious and life-threatening conditions.
Regulatory authorities including the USFDA, EMA,
and CDSCO have developed flexible yet
scientifically robust frameworks that balance rapid
access with regulatory oversight. While accelerated
approvals provide substantial benefits in terms of
patient access, innovation, and healthcare outcomes,
they also introduce challenges related to limited
evidence, safety monitoring, and regulatory
consistency. Strengthening post-marketing
surveillance, promoting global harmonization, and
enhancing transparency will be essential to ensuring
the continued success of accelerated approval
pathways.
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