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Abstract:

The growing complexity of biological products and the need for continuous post-marketing
surveillance have heightened the importance of Real World Data (RWD) in regulatory
decision-making. RWD, derived from sources like electronic health records, claims
databases, and patient registries, offers valuable insights into the safety, efficacy, and
utilization of biologics outside controlled clinical settings. This project aims to explore the
evolving role of RWD in regulatory frameworks across global agencies such as the US FDA,
EMA, and CDSCO. The study will assess how RWD contributes to approvals, label
expansions, pharmacovigilance, and post-marketing commitments for biological products.
Through a review of guidance documents, case studies, and expert opinions, the project will
provide a strategic overview of the integration of RWD in regulatory science.
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Introduction

The landscape of drug development and regulatory science is undergoing a paradigm shift
with the increasing incorporation of Real-World Data (RWD) and Real-World Evidence
(RWE) into decision-making processes. RWD refers to data related to patient health status
and the delivery of healthcare that is routinely collected from a variety of sources outside of
traditional clinical trials—including electronic health records (EHRs), claims and billing
databases, patient registries, digital health applications, and wearable devices [1,2]. When this
data is analyzed to generate meaningful insights on the usage, benefits, or risks of medical
products, it is termed RWE [1,2].

Biological products, or biologics—comprising monoclonal antibodies, vaccines, cell and
gene therapies, and recombinant proteins—are complex therapies often used in chronic, rare,
or life-threatening conditions. Their inherent complexity and the necessity for long-term
safety and efficacy monitoring have led to a growing reliance on RWD to inform regulatory
decisions [3—5]. In contrast to small-molecule drugs, biologics frequently exhibit variability
in patient responses and require continuous surveillance post-approval [3,6].

While Randomized Controlled Trials (RCTs) remain the gold standard, they are conducted in
highly controlled settings with strict inclusion criteria, which can limit generalizability.

15



Journal of Cardiovascular Disease Research
ISSN: 0975-3583,0976-2833 VOL 16, ISSUE 10, 2025

Particularly for biologics used in diverse populations with comorbidities, concomitant
medications, and varying disease trajectories, RCTs may not capture the full spectrum of
real-world outcomes [4,5]. RWD fills this gap by offering a more holistic view of a product’s
performance in routine clinical practice [3,7].

Recognizing these realities, regulatory agencies globally have taken significant steps to
embrace RWD. The US FDA introduced its Real-World Evidence Framework in 2018 under
the 21st Century Cures Act, issuing multiple guidance documents that outline how RWE can
support new indications for drugs and biologics, satisfy post-approval study requirements,
and serve as external control arms [1,2,8—10]. The EMA has advanced RWE initiatives
through the Adaptive Pathways framework and the DARWIN EU network [11,12], while
India’s CDSCO is in early stages of developing RWD strategies, supported by emerging
digital health infrastructure [13].

This study aims to explore the evolving role of RWD in regulatory frameworks for biologics,
focusing on the FDA (USA), EMA (EU), and CDSCO (India). Through review of guidance
documents, case studies (including applications for rare diseases and orphan drugs [6,14,15]),
and expert insights [16,17], we highlight how RWD is being integrated into approval
pathways, label expansions, pharmacovigilance, post-marketing commitments, and external
control arms [10,14-16]. Finally, common challenges—such as data quality, bias,
interoperability, and regulatory acceptance—are identified, along with opportunities for
harmonized, evidence-based regulatory practices across regions [3,16,18-20].

Methodology

This study adopts a qualitative, multi-pronged research approach to examine the evolving
role of Real World Data (RWD) in the regulatory decision-making landscape for biological
products. The methodology is structured to encompass a broad and integrative perspective,
drawing from diverse data sources and analytical techniques.

Literature Review

A systematic literature review was conducted to collect and analyze regulatory guidance
documents and policy frameworks from major global agencies, including the U.S. Food and
Drug Administration (FDA), the European Medicines Agency (EMA), the Central Drugs
Standard Control Organization (CDSCO) of India, and the World Health Organization
(WHO). Documents were sourced from official agency websites and peer-reviewed
databases such as PubMed, Scopus, and Google Scholar using targeted search terms
including "Real World Data," "Real World Evidence," "biologics," "regulatory framework,"
and "pharmacovigilance." Only documents published between 2015 and 2024 were
considered to ensure relevance and contemporaneity.

Document Analysis

A focused document analysis was carried out on publicly available white papers,
regulatory submissions, public assessment reports, and stakeholder commentaries
relevant to the use of RWD in biological product evaluation. These documents provided
insight into the rationale, implementation strategies, data standards, and challenges
articulated by regulatory agencies. The analysis helped uncover evolving trends in the
application of RWD to post-marketing surveillance, label modifications, and expedited
approval processes.

Case Studies
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The study includes selected case studies of biological products where RWD played a
significant role in regulatory decision-making. Products were chosen based on criteria such as
regulatory reliance on RWE for label expansion, conditional or accelerated approvals,
and safety monitoring. Notable examples include blinatumomab (Blincyto®) and
palbociclib (Ibrance®), among others, which were evaluated in the context of FDA and
EMA approvals that leveraged real-world data. Each case was examined in terms of data
sources, analytical methodology, regulatory outcome, and post-decision implications.

Expert Insights

To supplement regulatory and academic literature, expert insights were gathered from
published interviews, regulatory conference proceedings, and commentaries by professionals
in regulatory science, pharmacovigilance, and biostatistics. These insights provided a
practitioner’s perspective on the practical challenges, evolving expectations, and future
directions for RWD integration in biologics regulation. While primary interviews were not
conducted, secondary sources including publications from the DIA (Drug Information
Association), ISPOR, and FDA workshops were included.

Comparative Approach

A comparative regulatory analysis was conducted to evaluate how different agencies
interpret and apply RWD in their decision-making processes. The comparison was
structured around key parameters such as data standards, validation requirements, scope of
use (e.g., approval vs. pharmacovigilance), and infrastructure support. This enabled the
identification of both converging and diverging approaches to RWD adoption by the FDA,
EMA, and CDSCO, and highlighted opportunities for alignment or localization based on
healthcare ecosystem maturity.

This multi-dimensional methodology offers a comprehensive overview of the global RWD
regulatory landscape, particularly in the context of complex biological products. It sets the
foundation for understanding how real-world insights are shaping policy, accelerating
access, and informing long-term safety and efficacy assessments.

Results

United States Food and Drug Administration (FDA)

The FDA has been a frontrunner in formalizing the role of Real World Data (RWD) in
regulatory science. The 21st Century Cures Act (2016) laid the foundation for integrating
Real World Evidence (RWE) into regulatory decision-making for drug and biological product
approvals, especially for label expansions and post-approval requirements. In response, the
FDA published its RWE Framework in 2018, followed by guidance documents outlining
the use of RWD in clinical study designs, data reliability, and regulatory submissions.

One of the notable applications of RWD was in the label expansion of blinatumomab
(Blincyto), a biologic used for B-cell precursor acute lymphoblastic leukemia. The FDA
accepted data from a real-world observational study of adult patients treated in routine
clinical settings. The real-world data complemented clinical trial results and played a pivotal
role in expanding the indication to include minimal residual disease (MRD)-positive patients.

Table 1: FDA's Key Initiatives Supporting RWD Use

Initiative Year Objective Application Area
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21st Century Cures | 2016 Enable RWD use in approvals Label expansions
Act

RWE Framework 2018 Define criteria for RWE validity | Post-marketing studies

RWD Guidance | 2021 Clarify data standards Pharmacovigilance
(Dratft)

European Medicines Agency (EMA)

The EMA has adopted RWD as a central tool within its Adaptive Pathways and
Conditional Marketing Authorization (CMA) strategies. These frameworks aim to
facilitate earlier access to therapies that address unmet medical needs, while continuing data
collection post-approval using RWD sources.

EMA'’s PRlIority MEdicines (PRIME) scheme is a proactive regulatory initiative where
RWD is leveraged to support evidence generation, particularly in rare diseases and oncology.
Furthermore, through EUnetHTA (European Network for Health Technology
Assessment), the EMA collaborates with member states to assess the real-world effectiveness
of health interventions, including biologics.

For example, palbociclib (Ibrance), a CDK4/6 inhibitor for breast cancer, was approved
under CMA with real-world registries used to monitor long-term safety and effectiveness.

3.3 Central Drugs Standard Control Organization (CDSCO - India)

Compared to the FDA and EMA, India’s regulatory landscape for RWD is still evolving.
The CDSCO currently lacks formal guidance or infrastructure for systematic use of RWD in
drug or biologic approvals. However, there is a growing recognition of the need to adopt
digital health technologies and develop centralized registries for chronic diseases, especially
in oncology, immunology, and infectious diseases.

The National Digital Health Mission (NDHM), launched by the Government of India, aims
to create a health ID system, which could serve as a foundational step toward robust RWD
generation.
Challenges in India include:

e Infrastructure Gaps: Fragmented health systems and lack of digitization

e Data Quality: Inconsistent coding practices, incomplete records

e Interoperability: Lack of standardized formats across institutions

Table 2: Comparative Readiness for RWD Use

Parameter FDA EMA CDSCO

Formal Guidance Yes Yes No
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National Registries | Established | Partially | Limited

Use in Approvals Frequent Growing | Rare

Data Standardization | High Moderate | Low

Cross-Agency Trends and Insights
Across all agencies, post-marketing surveillance and pharmacovigilance emerge as the
primary use cases for RWD. There's a shared emphasis on lifecycle product monitoring,
especially for biologics, which often show complex long-term safety and immunogenicity
profiles.
Common regulatory enablers include:

e Advancing EHR adoption

e Support for observational study methodologies

e Incentivizing RWD platform development via public-private partnerships

Common regulatory gaps include:
e Lack of uniform standards for data validation
e FEthical concerns around patient data reuse
e Limited international harmonization in methodologies

Discussion

The integration of Real World Data (RWD) into the regulatory lifecycle of biological
products marks a transformative step in how therapies are evaluated, approved, and
monitored. This shift is especially relevant for biologics, which often demonstrate complex
pharmacological behaviors, high manufacturing variability, and long-term safety concerns.
The analysis conducted across the FDA, EMA, and CDSCO highlights both the progress
and limitations of RWD adoption globally.

One of the central findings is that RWD is most effectively utilized in post-marketing
surveillance and pharmacovigilance. Agencies like the FDA and EMA have embedded
RWD into their regulatory frameworks to support label expansions, risk management plans,
and conditional approvals. The FDA's use of RWD in approving blinatumomab for minimal
residual disease-positive leukemia and EMA's conditional approval of palbociclib illustrate
how RWD is being used to complement clinical trial data, particularly where randomized
controlled trials (RCTs) are infeasible or ethically complex.

However, the use of RWD is not without challenges. A key concern lies in the quality,
completeness, and reliability of real-world datasets. Variability in data collection standards,
coding practices, and infrastructure across healthcare systems can introduce bias and limit the
reproducibility of RWE studies. Regulatory authorities have therefore emphasized the need
for rigorous methodological approaches, such as propensity score matching, sensitivity
analyses, and predefined protocols, to ensure the credibility of RWE.

Additionally, data interoperability and ethical concerns around patient privacy, consent,

and data ownership continue to be significant barriers. While countries like the US and those
in the EU have advanced privacy frameworks (e.g., HIPAA, GDPR), emerging economies
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like India are still developing robust digital health governance. The rollout of the National
Digital Health Mission (NDHM) offers promise for India’s future RWD ecosystem, but
challenges around scalability and standardization must be addressed.

Another important insight from this study is the lack of harmonization across regulatory
bodies. Despite global recognition of RWD’s value, agencies differ in their expectations for
study design, data validation, and acceptable endpoints. This fragmentation poses challenges
for global drug developers, particularly those pursuing simultaneous approvals. Collaborative
initiatives like ICH E19 (Optimisation of Safety Data Collection) and IMI GetReal are
attempting to bridge this gap, but broader adoption and alignment are necessary.

Ultimately, RWD is poised to reshape the future of regulatory science and personalized
medicine. Its ability to reflect real-world diversity, long-term outcomes, and patient-reported
experiences makes it a valuable complement—not a replacement—for RCTs. Moving
forward, the focus must be on establishing transparent frameworks, international
collaboration, and shared learning to maximize the utility of RWD in biologics regulation.

Conclusion

This study underscores the evolving and increasingly critical role of Real World Data (RWD)
in regulatory decision-making for biological products. As biologics continue to dominate
therapeutic innovation, the need for robust, real-time, and representative data becomes
imperative. Regulatory agencies like the FDA and EMA have taken proactive steps to
formalize RWD use through dedicated frameworks, guidance documents, and real-world case
applications. These efforts have enabled faster access to therapies, improved
pharmacovigilance, and facilitated evidence generation beyond the constraints of clinical
trials.

In contrast, India’s regulatory ecosystem is still in the early phases of RWD adoption,
constrained by infrastructure gaps and the absence of formalized standards. However,
initiatives like the National Digital Health Mission offer a promising path forward.

For RWD to be fully integrated into the lifecycle of biologics, several foundational steps are
needed: standardization of data quality, ethical safeguards, capacity building, and global
regulatory convergence. The future of biologics regulation will rely not only on how well
we generate real-world evidence, but on how confidently and transparently we apply it.

References
1. FDA. CBER and CDER Real-World Evidence (RWE) program. 2025.
2. FDA. Real-World Evidence: regulatory frameworks and guidance. 2025.
3. Sherman RE, Anderson SA, Dal Pan GJ, et al. Real-World Evidence — What Is It
and What Can It Tell Us? N Engl J Med. 2016;375:2293-7.
4. Schneeweiss S, Seeger JD, Maclure M, Wang PS. RWD for therapeutic evaluation.
Clin Pharmacol Ther. 2018;104(1):25-33.
5. Wang SV, Verpillat P, Rassen JA. Use of RWE in biologics. Pharmacoepidemiol
Drug Saf. 2020;29(2):135-44.
6. Vaghela S, Tanni KA, Banerjee G, et al. Systematic review of RWE in rare diseases.
Orphanet J Rare Dis. 2024;19:117.
7. Berger ML, Sox H, Willke RJ, et al. RWD: Bridging RCTs and clinical practice.
Pharmacoepidemiol Drug Saf. 2017;26:2-8.
FDA. Framework for FDA’s RWE Program. 2018.
9. FDA. Use of EHR in Clinical Investigations. 2018.

>

20



10.

1.
12.
13.
14.

15.

16.
17.
18.

19.
20.
21.
22.

23.

24.
25.
26.
27.
28.
29.
30.

Journal of Cardiovascular Disease Research
ISSN: 0975-3583,0976-2833 VOL 16, ISSUE 10, 2025

FDA. Considerations for the Use of RWD and RWE for Drug and Biological
Products. 2023.

EMA. Adaptive Pathways: pilot experiences. 2023.

DARWIN-EU network launch; EMA. 2024.

CDSCO digital health strategy announcement. CDSCO. 2024.

Deng YF, Girman CJ, Ritchey ME. RWE in FDA labeling expansions. Ther Innov
Regul Sci. 2025;59:65-77.

Purpura M, Izem R, Seifu D. RWE in orphan drug approvals. CPT Pharmacometrics
Syst Pharmacol. 2023;12:3688.

Frontiers in Medicine. Review on regulatory RWE guidance. 2023;10:1236462.
IQVIA. Best practices for RWD/RWE in regulatory filings. 2024.

Manzume A, Jones B, Wong S. Harmonizing RWD standards. Regul Toxicol
Pharmacol. 2022;130:105143.

FDA. Observations from RWE inspections. Ther Innov Regul Sci. 2025;59:120-29.
Manbhattan Institute. Expanding RWE in FDA decisions. 2025.

CBER/CDER RWE submission report. FDA. 2024.

Monnereau M, Jarne A, Benoist A, et al. Methodological advances in indirect
comparisons. arXiv. 2025;abs/2506.11587.

Ding P, Fang Y, Faries D, et al. Sensitivity analysis in RWE studies. arXiv.
2023;abs/2307.07442.

FDA. Considerations for non-interventional studies guidance. 2024.

FDA. Design externally controlled trials for drug/biologic products. 2023.

FDA. Data Standards for RWD Submissions. 2023.

FDA. Assessing Registries to Support Decision-Making. 2023.

FDA. Submitting Documents Utilizing RWD/RWE. 2022.

FDA. Integrating RCTs into practice. 2024

FDA. CDER RWE demonstration projects. 2023.

21



