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Background
RCTs remain the gold standard for establishing efficacy, yet they face 

limitations in advancing precision medicine: 

• Small patient populations make traditional trials infeasible1

• Molecular heterogeneity requires subgroup-specific evidence

• Rare genetic disorders face high clinical need but low trial feasibility

• Strict inclusion and exclusion criteria

• Ethical concerns limit randomized placebo-controlled designs

Objectives
• Characterize RWE’s evolving role in the regulatory life cycle of 

precision therapies2

• Assess RWE’s capacity to address RCT limitations in rare diseases, 

oncology, and biomarker-driven indications

• Identify critical barriers to achieving regulatory-grade real-world data 

(RWD)

Methods
• Comprehensive review of FDA guidance documents and regulatory 

decisions utilizing RWE between January 2010 and December 

2025. 

• Analyzed integration of RWD (EHRs, claims databases, disease 

registries) in regulatory decision-making across the drug lifecycle.

• Assessed key applications: external controls for orphan drugs, 

biomarker-driven approvals, and post-market surveillance.

• RWE is transitioning from supplementary to foundational in the 

regulatory decision-making process for precision medicine (Table 1)
• Disease registries enabled therapy expansion to ultra-rare genetic 

disorders through longitudinal outcomes (Table 1)

• Data quality remains the rate-limiting step for regulatory acceptance

• Hybrid evidence frameworks accelerate patient access while 

maintaining scientific rigor (Figure 1)

RWE-Supported Regulatory Decisions
Table 1

Key Findings

• RWE is evolving to become 

foundational in precision 

medicine regulatory 

pathways, particularly for rare 

diseases & biomarker-driven 

indications. 

• Hybrid evidence frameworks 

combining trial rigor with real-

world breadth enable 

expanded regulatory decision-

making while maintaining 

strict methodological 

standards. 

• RWE validates study findings 

across broader populations 

and extends indications to 

non-studied molecular 

variants. 

• RWE methodologies must 

continue advancing to 

consistently achieve the rigor 

and reproducibility required to 

meet evolving regulatory 

standards. Future Directions
• Harmonized data interoperability standards, frameworks, and 

regulatory guidance across health systems and countries to 

enable larger observational studies2 

• Advanced causal inference methods to mitigate unmeasured 

confounding when utilizing RWD sources. 

• Leveraging RWD from diverse care settings to address evidence 

gaps and promote equitable health information access. 
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• dMMR: DNA mismatch repair 

deficiency
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