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Views expressed are my own, and do not represent an 
official FDA position
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An overview: from the OND perspective

• Changing “context”: changes in the drug development and 
regulatory landscape

• The challenges of rare disease drug development and regulation: 
changing needs in drug regulation

• Changes in the approaches to evidence generation for common, 
chronic diseases

• Filling “gaps” and expanding understanding in areas impacting 
drug development and regulation: the role of regulatory science
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Changing the landscape: a steadily rising proportion of 
novel drug approvals that are orphan
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A shift towards rare disease and narrower population drug development

• Multiple approved drugs for common diseases: competitive markets, narrowing opportunity

• Evolving science: rapidly expanding understanding of genetics, genomics, immunology, 
molecular drivers—the molecular underpinnings of diseases and disease subtypes

• Many rare diseases with unmet needs: evolving science providing new targets, and new 
platforms making them tractable

• Economic incentives for rare disease drugs: e.g., orphan exclusivity and others  

• Change in focus for common chronic diseases on subpopulations / narrower subsets of 
common diseases

• New platforms enabling targeting of previously undruggable targets: siRNA, ASOs, bispecific 
antibodies, ADCs, cellular or gene therapies

For common chronic diseases: an emphasis on efficiency, effectiveness, and innovation in 
evidence generation, expanding experience across populations

Changes in the clinical, scientific and economic 
landscape drive changes in drugs being developed
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The challenges of rare disease drug development

• Large populations, so recruitment generally 
not a challenge

• Standard approach of 2 large, adequate and 
well-controlled trials to support effectiveness 
and safety

• Wide range of disorders: symptomatic non-
progressive, risk factor modulation (e.g., LDL-
C), to serious, progressive fatal diseases

• Reasonably well understand natural history

• FDA guidances usually available – and 
precedent from prior programs informs study 
design

• Endpoints generally well accepted and 
standardized (e.g., LDL-C, BP, A1C, 
FEV1/exacerbations, PASI, etc.)

From common chronic diseases

• Small populations with difficult recruitment  

• Requires flexibility in study designs, and limited 
ability for replication

• Often progressive, serious, life-limiting and life-
threatening and lack approved therapy

• Lack of precedent for drug development – often no 
FDA guidance for a specific rare disease

• Genotypic and phenotypic diversity – 
heterogeneous presentations, courses, and 
outcomes, natural history often known 

• Drug development tools such as validated 
endpoints, established biomarkers often lacking

• Ethical considerations for children in clinical trials – 
impact trial design options

To rare disease development challenges



7

The challenges of rare disease drug development: 
the need for expanding our understanding

• Small populations with difficult recruitment  

• Requires flexibility in study designs, and limited 
ability for replication

• Often progressive, serious, life-limiting and life-
threatening and lack approved therapy

• Lack of precedent for drug development – often no 
FDA guidance for a specific rare disease

• Genotypic and phenotypic diversity – 
heterogeneous presentations, courses, and 
outcomes, natural history often known 

• Drug development tools such as validated 
endpoints, established biomarkers often lacking

• Ethical considerations for children in clinical trials – 
impact trial design options

To rare disease development challenges

Novel trial designs fit for purpose for 
small population programs; use of 
M&S to maximize use of clinical data

Assessment of key disease burdens and 
outcomes, guidance development

Support for natural history studies, 
aggregation of clinical data to support 
understanding of disease

Need for novel drug development 
tools, especially common elements 
across rare diseases: COAs, 
surrogates, biomarkers
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The challenges of rare disease drug development

• Large populations, so recruitment generally 
not a challenge

• Standard approach of 2 large, adequate and 
well-controlled trials to support effectiveness 
and safety

• Wide range of disorders: symptomatic non-
progressive, risk factor modulation (e.g., LDL-
C), to serious, progressive fatal diseases

• Reasonably well understand natural history

• FDA guidances usually available – and 
precedent from prior programs informs study 
design

• Endpoints generally well accepted and 
standardized (e.g., LDL-C, BP, A1C, 
FEV1/exacerbations, PASI, etc.)

Common disease drug development

2 + 
large, 

adequate and 
well 

controlled 
randomized 
clinical trials

Limited need for 
translational 
studies to 
support 
regulatory 
determination 
of effectiveness

• Small populations with difficult recruitment  

• Requires flexibility in study designs, and limit 
replication – 1 AWC trial + confirmatory evidence

• Often progressive, serious, life-limiting and life-
threatening and lack approved therapy

• Lack of precedent for drug development – often no 
FDA guidance for a specific rare disease

• Genotypic and phenotypic diversity – 
heterogeneous presentations, courses, and 
outcomes, natural history often known 

• Drug development tools such as validated 
endpoints, established biomarkers often lacking

• Ethical considerations for children in clinical trials – 
impact trial design options

Rare disease drug development

Strong translational 
data set (preclinical, 
exposure-response, 

surrogates, etc.)

Clinical 
trial data:

often single 
clinical trial
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Rare disease drug development stands “classic” drug 
development on its head

• Large populations, so recruitment generally 
not a challenge

• Standard approach of 2 large, adequate and 
well-controlled trials to support effectiveness 
and safety

• Wide range of disorders: symptomatic non-
progressive, risk factor modulation (e.g., LDL-
C), to serious, progressive fatal diseases

• Reasonably well understand natural history

• FDA guidances usually available – and 
precedent from prior programs informs study 
design

• Endpoints generally well accepted and 
standardized (e.g., LDL-C, BP, A1C, 
FEV1/exacerbations, PASI, etc.)

Common disease drug development

2 + 
large, 

adequate and 
well 

controlled 
randomized 
clinical trials

Limited need for 
translational 
studies to 
support 
regulatory 
determination 
of effectiveness

• Small populations with difficult recruitment  

• Requires flexibility in study designs, and limit 
replication – 1 AWC trial + confirmatory evidence

• Often progressive, serious, life-limiting and life-
threatening and lack approved therapy

• Lack of precedent for drug development – often no 
FDA guidance for a specific rare disease

• Genotypic and phenotypic diversity – 
heterogeneous presentations, courses, and 
outcomes, natural history often known 

• Drug development tools such as validated 
endpoints, established biomarkers often lacking

• Ethical considerations for children in clinical trials – 
impact trial design options

Rare disease drug development

Strong translational 
data set (preclinical, 
exposure-response, 

surrogates, etc.)

Clinical trial data:
often single 
clinical trial
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• Changing focus in areas of development
– Many common diseases still with inadequate treatments: opportunities for 

differentiated drugs: e.g., T2DM, obesity, CHF, AD  

– Focus on treatments for common diseases subpopulations

• Focus on clinical program efficiency and effectiveness
– Decentralized trials

– Use of new tools: digital health technology

– Use of novel trial design and analysis: adaptive designs, platform trials, Bayes

– Use of large simple trials, trials with pragmatic elements, master protocols

– Use of RWD/RWE for label expansion

– Improved use of clinical data to support regulatory decisions: advances in clinical 
pharmacology: MIDD, modeling and simulation

For common chronic disease, an increased focus on 
novel approaches or subpopulations
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The changing “face” of clinical trials

Decentralized trials

Digital health technology endpoints

Adaptive designs; Bayesian approaches

Pragmatic trial designs; point of care trials

Use of RWE – observational analyses as AWC studies

Master protocols

Use of novel clinical pharmacology tools
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The changing “face” of clinical trials

Decentralized trials

Digital health technology endpoints

Adaptive designs; Bayesian approaches

Pragmatic trial designs; point of care trials

Use of RWE – observational analyses as AWC studies

Master protocols

Use of novel clinical pharmacology tools

Need for expanding 

our understanding 

across all these new 

approaches to 

support appropriate 

guidance 

development, 

regulatory advice and 

decision making – the 

need for regulatory 

science
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• Science focused on improving efficiency and effectiveness of drug 
development, enhancing FDA’s ability to guide and regulate IND 
development, FDA’s review of applications (clinical and quality), 
and FDA’s post-approval safety management

What is “regulatory science”?
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• A few examples of areas or regulatory science:
– Developing methodologies and support for in vitro and non-clinical drug 

assessments

– New drug development tools: biomarkers, surrogates, clinical outcome assessments

– Enhanced methodologies to assess endpoints 

– Developing new assay methodologies to assess product quality

– improving trial design approaches and methodologies – especially in new areas of 
development

– Improving approaches to analysis of clinical trials: use of Bayesian statistics, analytic 
approaches to endpoints in both common and in rare diseases

– Enhancing methodologies to expand and enhance analytic approaches to large 
clinical datasets: modeling and simulation, MIDD

– Enhancing approaches to post-market safety management: e.g., REMS

What is “regulatory science”? (cont.)
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The scope of regulatory science research spans drug 
development

Discovery stage
Preclinical development
IND enabling studies

Early clinical
development

Registrational 
clinical trial

Label expansion and 
post-approval safety
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The scope of regulatory science research spans drug 
development

Discovery stage
Preclinical development
IND enabling studies

Early clinical
development

Registrational 
clinical trial

Label expansion and 
post-approval safety

Advances in application of 
pharmacometrics, M&S / MIDD

Design and analysis of natural history 
studies; expansion of available clinical 
datasets

Biomarkers: prognostic, 
predictive, safety, PD

Use of MPS and NAMS

Clinical Outcome Assessments: 
PROs, ClinROs, PerfOs

Novel study designs and 
statistical / analytic approaches

Methods to 
improve post-
approval safety

Research on label 
comprehension

Research on product quality 
and efficient manufacture
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Regulatory research: collaborative examples
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• Guidance development: draft, revisions of guidances, final guidances

• Enhancing the advice FDA provides during IND development

• Enhancing FDA’s review of product quality issues

• Enhancing FDA’s review of applications

• Increasing availability of DDTs

• Methodologies that enhance evidence development to support regulatory 
decisions and actions – across a wide spectrum of decisions

• New resources that support drug development for diseases without 
adequate treatments

What are some of the outcomes of regulatory science 
research?
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How does OND assess the value of our research 
outcomes?

• Supports a guidance

• Supports novel trial design, endpoint, analytic 
approach

• Label change

• Sponsor uses research finding to enhance 
development efficiency or effectiveness

• Supports a regulatory decision

Least common 

≤ 10% of outcomes 
reported/FY

Highest value 

Very mission relevant; 
directly facilitate new 

drug approval
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• Drugs for rare diseases require 
different development and 
regulatory approaches 

• For common diseases: new 
approaches to evidence 
generation to support 
regulatory decisions

Summary: the need for regulatory science

• Better disease understanding: NH studies
• Innovative trial designs
• Enrichment approaches
• Novel endpoints: COAs and surrogates
• New analytic approaches
• Enhanced efficiency 

• Efficiency in evidence generation – use of 
existing data (RWD/RWE)

• Improved analytics of RWD/RWE
• Simplified trial designs – “simple” / 

“pragmatic” designs
• Trials embedded in practice – broadening 

recruitable population, enhancing diversity



Thank You
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