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The Opportunity 
• Biomedical science and technology are in an amazing period of discovery 

and development.
• Yet these advantages are not resulting in superior health and outcomes 

for the U.S. population or for most individuals.
• The intersection of biomedical science, technology and communication, 

if handled with good policies, investment and communication, could 
usher in a new era of better health for the U.S. and the world.

• Previous policies and infrastructure investment provide a solid base from 
which to build an effective system for evaluation and implementation 
across the spectrum of development, pivotal trials and post-market 
evaluation. 
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Evidence Generation & FDA 2022

• FDA mission and priorities.
• Why do we need to improve the evidence generation 

system?
• What have we learned about evidence generation in 

the pandemic?
• Hopes for the future.

http://FDA.gov


Societal Motivation

When possible, it is best to develop a concept, 
generate the evidence, implement strategies 

that are proven effective, and reassess for gaps 
and areas of improvement.
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“Selfish Motivation”

The amount of heat generated about an FDA 
decision is inversely proportional to the quality of 

the evidence on the topic.
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The FDA: Big Picture

• Regulatory Agency
• Science Agency
• Public Health Agency
• Multiple disciplines always in play

• Science/Medicine/Public Health
• Policy
• Law
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FDA Regulates a Spectrum of Health Products : 
20-25 cents of every GDP dollar
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FDA Mission
FDA is responsible for protecting the public health by assuring the 
safety, efficacy and security of human and veterinary drugs, biological 
products, medical devices, our nation’s food supply, cosmetics, and 
products that emit radiation.

https://www.fda.gov/about-fda/what-we-do
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FDA Mission
FDA is also responsible for advancing the public health by helping to 
speed innovations that make medical products more effective, safer, 
and more affordable and by helping the public get the accurate, 
science-based information they need to use medical products and 
foods to maintain and improve their health. 

https://www.fda.gov/about-fda/what-we-do
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FDA Mission
FDA also has responsibility for regulating the manufacturing, 
marketing, and distribution of tobacco products to protect the public 
health and to reduce tobacco use by minors.

https://www.fda.gov/about-fda/what-we-do
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FDA Mission
Finally, FDA plays a significant role in the Nation’s counterterrorism 
capability. FDA fulfills this responsibility by ensuring the security of the food 
supply and by fostering development of medical products to respond to 
deliberate and naturally emerging public health threats.

https://www.fda.gov/about-fda/what-we-do
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How long do people live, and how will that change? 
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thebmj Visual Abstract <?> Life expectancy in the "V\Take of covid-19 
The US has been hit harder than its peers 

Ii Ii Summary Decreases in life expectancy during 2020 were much larger in the 
United States than in peer countries, expanded a pre-existing and 
growing mortality gap, and were disproportionately experienced 
by Hispanic and Black Americans 
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Life expectancy at birth in the United States, by race and ethnicity, 
and in peer countries for years 2010-18 and 2020. 
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Life Expectancy at Birth by County, 2014

Counties in South Dakota and North Dakota had the 
lowest life expectancy, and counties along the lower half 
of the Mississippi, in eastern Kentucky, and southwestern 
West Virginia also had very low life expectancy compared 
with the rest of the country

Counties in central Colorado had the highest life 
expectancies

Source:  Dwyer-Lindgren L, et al. Inequalities in life expectancy among US counties, 1980 to 2014 - temporal trends and key drivers.
JAMA Intern Med. 2017;177:1003-11. doi:10.1001/jamainternmed.2017.0918
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Change in Life Expectancy at Birth by County, 
1980 to 2014

Compared with the national average, counties in 
central Colorado, Alaska, and along both coasts 
experienced larger increases in life expectancy 
between 1980 and 2014, while some southern 
counties in states stretching from Oklahoma to West 
Virginia saw little, if any, improvement over this 
same period

Source:  Dwyer-Lindgren L, et al. Inequalities in life expectancy among US counties, 1980 to 2014 - temporal trends and key drivers.
JAMA Intern Med. 2017;177:1003-11. doi:10.1001/jamainternmed.2017.0918
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From: Inequalities in Life Expectancy Among US Counties, 1980 to 2014 Temporal Trends and Key Drivers

JAMA Intern Med. Published online  May 08, 2017. doi:10.1001/jamainternmed.2017.0918

Source: American Medical 
Association.2017.

Table Title: 
Variables Included in the Regression Analysis With Summary Statistics and Bivariate Regression Results
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What cause's the most death1 an,d disability com1bined? 
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Mortality in Rural America

• In Mid ‘80s: Rural and urban death rates were approximately equal
• 2016: 134.7 excess deaths/100,000 in rural - a nearly 20% disparity
• Life expectancy is approximately 3 years lower

• Higher stroke and CV mortality
• Higher maternal mortality (much of which is cardiovascular)
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The Impact of the Pandemic on US Life 
Expectancy has not been Uniform
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Source: medRxiv preprint DOI: https://doi.org/10.1101/2022.04.05.22273393

https://doi.org/10.1101/2022.04.05.22273393
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U.S. Continues to Lose Ground in 
Life Expectancy

Source: medRxiv preprint DOI: https://doi.org/10.1101/2022.04.05.22273393

https://doi.org/10.1101/2022.04.05.22273393
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Generating Evidence to Inform Decisions
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Our National Clinical Research System is Well-
intentioned But Flawed

• High percentage of decisions not supported by evidence*
• Health outcomes and disparities are not improving
• Current system is great except:

• Too slow, too expensive, and not reliable
• Doesn’t answer questions that matter most to patients
• Unattractive to clinicians & administrators
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We are not generating the evidence we need to support the
healthcare decisions that patients and their doctors have to 

make every day.

 

Source: Tricoci P et al. JAMA 2009;301:831-41
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Across 26 current ACC/AHA guidelines, 
8.5% of recommendations were LOE A

Across 25 ESC guidelines, 14.2% of 
recommendations were LOE A

This pattern does not appear to have 
meaningfully improved from 2008 to 2018

Source: Fanaroff AC, Lopes RD, et al. JAMA 2019;321:1069 
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Trial Hyperinflation

Source: Berndt E, Cockburn I.  Monthly Labor Review, June 2014
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Source: Nature Reviews Drug Discovery 
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Trial arms overview1 (US) 
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Figure S4: Characteristics of non- 'randomized, adequately powered' trial arms (US) 
1 Corresponds to number of global investigational trials recruiting or completed. Excludes trials that have been terminated (or equivalent). Separates out multi-arm trials into distinct counts, including arms testing 
the same intervention in different doses or durations. May not be fully comprehensive. Excludes Traditional Chinese Medicine and vaccine trials. 
2 Randomized, adequately powered trials are defined as randomized controlled trials in Phase 2 or beyond with expected enrollment of25o+ per arm for ventilated ICU, 5oo+ for hospitalized LR!, l ,OOo+ for 
early mild or asymptomatic, and 5,0oo+ for post-exposure prophylaxis (PEP) or pre-exposure prophylaxis (PrEP). 
3 Multi-phase trials grouped with earliest phase involved: Ph 1/2 trials grouped with Ph 1 trials, Ph 213 trials grouped with Ph 2 trials, Ph 3/4 trials grouped with Ph 3 trials. 
4 Includes trials with unknown randomization design. 
5 If multiple sponsors are involved, trial is categorized by lead sponsor type. 

Ii U.S. FOOD & DRUG 
ADMINISTRATION 

Source: Clinicaltrials.gov accessed 11/20/2020 and WHO clinical trial registry accessed 11/20/2020 
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Figure S3: The total number of trial arms1 started and randomized, adequately powered per month 
l Corresponds to nwnber of global investigational trials recruiting or completed. Excludes trials that have been terminated (or equivalent). Separates out multi-arm trials into distinct counts, including arms 
testing the same intervention in different doses or durations. May not be fully comprehensive. Excludes Traditional Chinese Medicine and vaccine trials. Placebo anns are not included in arm counts. 
2 Randomized, adequately powered trials are defined as randomized controlled trials in Phase 2 or beyond with expected enrollment of 25o+ per arm for ventilated ICU, Soo+ for hospitalized LRI, 1,000+ for 
early mild or asymptomatic, and 5,000+- for post-exposure prophylaxis (PEP) or pre-exposure prophylaxis (PrEP). 

Source: Clinicaltrials.gov accessed 11/20/2020 and WHO clinical trial registry accessed 11/20/2020 
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Global trial arms2 with start dates before 
November 2020, # trial arms 

Planned enrollment3 for global trial arms with 
start dates before November 2020, # patients, K 
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Figure SS: Randomized, adequately powered trial arms1 and target patient enrollment for trials started before November 2020 
I Randomized, adequately powered trials are defined as randomized controlled trials in Phase 2 or beyond with expected enrollment of25o+ per arm for ventilated ICU, Soo+ for hospitalized LRI, 1,ooo+ for early 
mild or asymptomatic, and 5,0oo+ for post-exposure prophylaxis (PEP) or pre-exposure prophylaxis (PrEP). 
2 Corresponds to number of global investigational trials recruiting or completed. Excludes trials that have been terminated (or equivalent). Separates out multi-arm trials into distinct counts, including anns testing 
the same intervention in different doses or durations. May not be ful ly comprehensive. Excludes Traditional Chinese Medicine and vaccine trials. 
3 Planned enrollment defined as enrollment per arm estimated from total enrollment by assuming even distribution of patients across all anns. It is not reflective of actual enrollment. Total planned enrollment does 
not include planned enrollment in placebo arms. 

Source: Clinicaltrials .gov accessed 11/20/2020 and WHO clinicaltrial registry accessed 11/20/2020 
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Evidence to Practice

• Clinical outcomes are improved most when interventions are planned
and evaluated in a reasonable sequence.

• Most interventions, despite good intentions, fail to provide benefits
that exceed the risks.

• For this reason, the law requires evidence that benefits outweigh risks
for the intended use of the product.

• The need for evidence generation continues for the life cycle of the
product.
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Generating Evidence to Inform Decisions
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An Evidence Generation Infrastructure
• Engaged participants and clinicians.
• Outcome measurement and payment that aligns ecosystem with better

participant/patient outcomes.
• Inclusive communication tailored to the needs of diverse research participants.
• Transparent, shared information across the ecosystem.
• Quality by design to have the right amount of oversight/bureaucracy tuned to

optimize useful research results.
• Data quality and prospective design are critical.
• Societal norms for data sharing and reciprocal obligations of data aggregators.
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Typical NIH Network Academic Health Center 
Sites and Data Coordinating Center

Source: Stephen Strauss, NIH Roadmap 2004-2005
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Networks Share Sites Interoperable and Data

Source: Stephen Strauss, NIH Roadmap 2004-2005
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Integration of Clinical Research Networks

Stephen Strauss, NIH Roadmap 2004-2005

● Link existing networks so clinical 
studies and trials can be 
conducted more effectively.

● Ensure that patients, physicians, 
and scientists form true  
“Communities of Research.”

http://FDA.gov


Learning Health Care Systems

In a learning 
health care system, 
research influences 

practice and 
practice influences 

research. 

Use evidence to 
influence continual 

improvement. 

DISSEMINATE 
Share results to improve care 
for everyone. 

INTERNAL AND EXTERNAL SCAN 
Identify problems and potentially 
innovative solutions. 

Design care and 
evaluation based on 
evidence generated 
here and elsewhere. 

IMPLEMENT 

Apply plan 
in pilot and 

control settings. 

EVALUATE 
Collect data and 

analyze results to 
show what works 
and what doesn 't. 

Internal External 
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Learning Health Care Systems
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National System Paradigm Shift

Current
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National System

40

Leverage RWE to 
support regulatory 

decisions throughout 
TPLC 

Shared system to inform 
the entire Ecosystem 
(patients, clinicians, 

providers, payers, FDA, 
Device Firms)

Embedded in Health 
Care System 
(collect data during 
routine clinical care)

Active Surveillance 
to better protect 

patients
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Patients and their families are at the center. And most patients 
with a disease highly value a happy, trusted clinician(s) & team.

Patients 
& 

Families
Clinicians

http://FDA.gov
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The reality is we have is a disaggregated, fragmented system with lack of 
organization around common, transparent high-quality information

http://FDA.gov
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If patients and clinicians banded together to optimize the 
information base for high-quality, evidence-based care…

http://FDA.gov


Organizations that support the patient-clinician dyad 
would do better with common goals

Partner on 
care, priorities 
engagement 

Patient & Clinician 
Support Network 

• . 

• 

Discovery research 

Translational research 
and recruitment 

Post-market trials 
and registries 

Identify & promote 
preference & priorities 

Care delivery 

FDA.gov

Organizations that support the patient-clinician dyad 
would do better with common goals
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• -

• 

The medical products industry & payers would benefit from 
higher quality information and participation
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The medical products industry & payers would benefit from
higher quality information and participation
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Given common goals, current technology could support a common information 
base that could support the primary mission: better outcomes for patients
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Given common goals, current technology could support a common information 
base that could support the primary mission: better outcomes for patients
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Varying forms of misinformation 
carry different levels of threat 

“Disinformation,” is intended to mislead and is 
disseminated with knowledge that those who 

succumb to it could be harmed

“Malinformation” is which represents a 
purposeful effort to harm others directly by 

spreading incorrect information. 
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CONFRONTING 
HEALTH 

MISINFORMATION 
The U.S. Surgeon (jeneral's Advisory on 

"Building a Healthy Information Environment 

2021 r ~ 

FL>A 
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I am urging all Americans to help slow the 
spread of health misinformation during 
the COVID-19 pandemic and beyond. 

Health misinformation is a serious threat 
to public health. It can cause confusion, 
sow mistrust, harm people's health, and 

undermine public health efforts. Limiting 
the spread of health misinformation is 
a moral and civic imperative that will 

require a whole-of society effort. 

Vivek H. Murthy, M.D., M.BA. 
Vice Admiral, U.S. Public Health Service 

Surgeon General of the United States 

http://FDA.gov
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Central Illustration: Precision Medicine
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2018;72(25):3301-9
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Central Illustration: Precision Medicine
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Central Illustration: Precision Public Health
Precision Public Health 
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JACC: Volume 76, Issue 3, 21 July 2020, Pages 306-320
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Central Illustration: Precision Public Health

https://www.sciencedirect.com/science/journal/07351097/76/3
http://FDA.gov


Data-driven Merger of Precision Medicine & 
Precision Public Health
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Data-driven Merger of Precision Medicine & 
Precision Public Health

https://www.sciencedirect.com/science/journal/07351097/76/3
http://FDA.gov


 
       

    
   

     
    

  
     

     
   

The Opportunity
 
•	 Biomedical science and technology are in an amazing period of discovery

and development.
•	 Yet these advantages are not resulting in superior health and outcomes

for the U.S. population or for most individuals.
•	 The intersection of biomedical science, technology and communication,

if handled with good policies, investment and communication, could
usher in a new era of better health for the U.S. and the world.

•	 Previous policies and infrastructure investment provide a solid base from
which to build an effective system for evaluation and implementation
across the spectrum of development, pivotal trials and post-market
evaluation.
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