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Initial Thoughts
• Statistical leadership is at a unique crossroads

“ The story of how data scientists became sexy is mostly the story of the 
coupling of the mature discipline of statistics with a very young one—computer 
science.  The term “Data Science” has emerged only recently to specifically 
designate a new profession that is expected to make sense of vast stories of 
big data. ”

Source: https://www.forbes.com/sites/gilpress/2013/05/28/a-very-short-history-of-data-
science/#441188ef55cf

Source: New York University, Center for Data Science, https://cds.nyu.edu/

Source: https://towardsdatascience.com/introduction-to-
statistics-e9d72d818745

https://www.forbes.com/sites/gilpress/2013/05/28/a-very-short-history-of-data-science/#441188ef55cf
https://cds.nyu.edu/
https://towardsdatascience.com/introduction-to-statistics-e9d72d818745


21st Century 
Cures Act

The 21st Century Cures Act (Cures Act), signed into law on December 13, 2016, is designed to help accelerate 
medical product development  and bring new innovations and advances to patients who need them faster and more efficiently

Section 3022 

• Real World 
Evidence

Section 3001 

• Patient 
experience 
data

Section 3002 

• Patient-
focused drug 
development

Section 3021 

• Novel clinical 
trial designs

Enhancing Use of Real World Evidence for Use in Regulatory Decision-Making

Enhancing the Incorporation of the Patient’s Voice in Drug Development and Decision-
Making

Enhancing Capacity to Review Complex Innovative Designs

Advancing Model-Informed Drug Development

PDUFA VI 

Statistical Leadership in current  FDA initiatives 



CDER Definitions
Real World Data (RWD) are data 

relating to patient health status and/or 
the delivery of health care routinely 
collected from a variety of sources. 

electronic health records 
(EHRs)

claims and billing data
data from product and disease 

registries
patient-generated data 

including in home-use settings

data gathered from other sources 
that can inform on health status, 

such as mobile devices

Real World Evidence is the clinical 
evidence regarding the usage and 

potential benefits or risks of a medical 
product derived from analysis of RWD. 

Generated using many 
different study designs, 

including but not limited to, 
randomized trials, such as 

large simple trials, pragmatic 
clinical trials, and 

observational studies.

Real World Evidence (RWE)
• Maximize opportunities 

to have regulatory 
decisions incorporate 
data/evidence from 
settings that more 
closely reflect clinical 
practice

• Increase the diversity 
of populations

• Improve efficiency by 
incorporating 
existing data

• Maintain evidentiary 
standards

Real World Evidence 



Spectrum of potential uses of RWD / RWE in 
Clinical Studies

Randomized Interventional Non-randomized / 
non-interventional

Interventional 
non-randomized

Case – Control 

Prospective Cohort 
Study 

eCRF + selected 
outcomes identified 
using EHR/claims 
data

RWE to support 
site selection

RWE to assess 
enrollment 
criteria / trial 
feasibility  

Mobile technology 
used to capture 
supportive endpoints 
(e.g., to assess 
ambulation)

Registry trials/study

Traditional Randomized Trial 
Using RWD Elements

Observational 
Studies

Trials in Clinical Practice Settings

Pragmatic 
RCT using 
eCRF (+/-
eHR data)

Pragmatic 
RCT using 
claims and 
eHR data

Single arm 
study using 
external 
control

Retrospective 
Cohort Study (HC) 

Prospective data collection

Using  existing databases 

Pragmatic RCTs 

Increasing reliance on RWD

Traditional RCT  RWE / pragmatic RCTs Observational cohort

Real World Evidence 



Real World Evidence 



Real World Evidence 



Therapeutic Evidence Accelerator Diagnostic Evidence Accelerator 

The Accelerator brings together the country’s leading experts in health data aggregation and analytics in a 
unified effort to share insights, compare results, and answer key questions about COVID-19 treatment and 
response as quickly as possible. 

https://evidenceaccelerator.org/

https://evidenceaccelerator.org/




Patient Focused Drug Development 
Patient Experience Data (Cures Act)
• Collected by any persons (including patients, family members and caregivers of patients, 

patient advocacy organizations, disease research foundations, researchers, and drug 
manufacturers)

• Intended to provide information about patients’ experiences with a disease or condition

Patient-focused drug development
• Systematic approach to help ensure patients’ experiences, perspectives, needs and 

priorities are captured and meaningfully incorporated into drug development and 
evaluation

Patient Focused Drug Development  



Patient Focused Drug Development - Guidances
FINAL

DRAFT 

Public Workshop to receive input from patients and external stakeholders completed for all four guidances



CID Pilot Meeting Program

Complex Innovative Designs

• Goals 
• Facilitate the use of CID approaches 

(complex adaptive, Bayesian and 
other novel clinical trial designs) in 
late-stage drug development.

• Promote innovation by allowing FDA 
to publicly discuss the trial designs 
considered through the pilot program

• Agency
• Selects up to 2 submissions per

quarter
• Uses the design as a case study for

education and information sharing



CID Pilot Meeting Program



Model Informed Drug Development

Model Informed Drug Development   

https://www.fda.gov/drugs/development-resources/model-informed-drug-development-pilot-program

• Eligibility – focus and priority on:
• Dose selection or estimation 
• Clinical trial simulation 
• Predictive or mechanistic safety 

evaluation
• Excludes statistical designs 

involving complex adaptations, 
Bayesian methods, or other 
features requiring computer 
simulations to determine the 
operating characteristics of a 
confirmatory clinical trial

• Led by Office of Clinical 
Pharmacology (OCP) with OB in a 
critical role

https://www.fda.gov/drugs/development-resources/model-informed-drug-development-pilot-program


Closing thoughts  
• Statisticians should step up to being change agents
• Success can come only from interdisciplinary collaboration  
• Regulatory agencies, industry and academia have to play critical roles 
• Lessons learnt and early successes should be shared transparently

Thanks to  
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