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• Convergence of exponential technologies 

• Real-World Evidence

• AI in therapeutic development

• Shaping the future

For today…
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“Exponential technologies are those that enable change at a rapidly 
accelerating, nonlinear pace facilitated by substantial progress (and cost 

reduction) in areas such as computer power, bandwidth and data storage.”*

Data Availability – Computing Power – Advanced Methodologies – Digital Health Tools – Digital Data 
Platforms – Real-Time Data Capture – Frequent Improvements

Complex Therapeutics – Combination Products – Therapeutic Experience – Adherence ---

*https://www2.deloitte.com/content/dam/Deloitte/us/Documents/manufacturing/us-mfg-advanced-manufacturing-technologies-report.pdf

Exponential technologies? 

https://www2.deloitte.com/content/dam/Deloitte/us/Documents/manufacturing/us-mfg-advanced-manufacturing-technologies-report.pdf


Advancing Evidence 
Generation Paradigm*

Increasingly Digital 
World*

Innovative Clinical Trial 
Designs*

Responsive Framework for a Rapidly Evolving 
Ecosystem 

* Examples – not fully inclusive



5https://blog.andreacoravos.com/software-enabled-clinical-trials-8da53f4cd271

The writing on the wall 
“on the go data capture & analytics”
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• Food & Drug Administration (FDA) shall establish a program to evaluate the 
potential use of real-world evidence (RWE) to:

o Support new indication for a drug approved under section 505(c)

o Satisfy post-approval study requirements

• Draft framework to be issued by Dec 2018:

o Describe sources of RWD/RWE, challenges, pilot opportunities, etc.

• Draft guidance for industry to be issued by Dec 2021

• Standard for substantial evidence remains unchanged; commitments are 
aligned with Prescription Drug User Fee Act (PDUFA) 

U.S. 21st Century Cures Act (2016)
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FDA RWE Framework (2018) 

• Applies to Center for Drug Evaluation and Research (CDER) and Center 
for Biologics Evaluation and Research (CBER) Multifaceted program to 
implement RWE:

- internal processes

- external stakeholder engagement

- demonstration projects 

- guidance development
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Real World Data (RWD) are data relating 
to patient health status and/or delivery 
of health care routinely collected from a 
variety of sources 

electronic health records (EHRs)

medical claims data

product and disease registries

patient-generated data, including from 
in-home settings

other sources that can inform on health status, 
such as “wearable” devices 

Real World Evidence (RWE) is clinical 
evidence regarding the usage and 
potential benefits/risks of a medical 
product derived from analysis of RWD 

Generated using different study 

designs, including but not limited to 

randomized trials (e.g., large simple 

trials, pragmatic trials), externally 

controlled trials, or observational 

studies

‘Real-World’ Definitions (from FDA’s 2018 Framework)
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Real World 
Evidence - RWE

Real World 
Data - RWD

EHR

Insurance claims

Digital sensors

Pharmacy dispensations

Registries

Lab results

Hospital records 

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.  

Real-World Evidence (RWE) is the clinical 
evidence regarding the usage and 

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

Data to Evidence
Transparency / Documentation 

Other RCTs, trials in healthcare settings,  registry-
based studies, observational studies, etc.

Analytical tools, informatics, 
AI, cloud infrastructure, linkages,

statistical models, Etc., 

Exploring Multiple Streams of Data 
Real World Data / Evidence
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Real World Data 

In the real world, nothing happens at 
the right place at the right time . . . 
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Discovery, Development, and 
Preclinical Research

Clinical Research
Manufacturing & Post 

Market

▪ Biomarker qualification/DDTs
▪ Recruitment and retention
▪ Adherence and compliance
▪ Facilitating the use of RWD
▪ Clinical trial monitoring 
▪ Safety monitoring

AI Across the Drug Development Lifecycle 

▪ Pathogenesis 
▪ PK/PD modeling
▪ Biomarker identification
▪ Compound identification, screening, 

and design

▪ Identification of long-term safety 
trends

▪ Utilization as a part of care
▪ Continuous monitoring of safety and 

effectiveness
▪ Manufacturing



https://jamanetwork.com/journals/jamadermatology/article-abstract/2786912
https://www.medscape.com/viewarticle/965407
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7274446/pdf/nihms-1573961.pdf
https://www.tandfonline.com/doi/full/10.1080/10503307.2020.1781952?scroll=top&needAccess=true
https://jneuroengrehab.biomedcentral.com/track/pdf/10.1186/s12984-019-0609-6.pdf

Context is important

https://jamanetwork.com/journals/jamadermatology/article-abstract/2786912
https://www.medscape.com/viewarticle/965407
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7274446/pdf/nihms-1573961.pdf
https://www.tandfonline.com/doi/full/10.1080/10503307.2020.1781952?scroll=top&needAccess=true
https://jneuroengrehab.biomedcentral.com/track/pdf/10.1186/s12984-019-0609-6.pdf
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Understanding the Complexities

https://www.nytimes.com/interactive/2018/10/26/opinion/halloween-spooky-costumes-machine-learning-generator.html

• Prediction algorithms predict the most likely outcome/decision based on input data -
not necessarily the accurate answer.  

• AI may produce unpredictable or unconventional “solutions”.  

https://www.nytimes.com/interactive/2018/10/26/opinion/halloween-spooky-costumes-machine-learning-generator.html


GMLP & Real-World Performance 

https://www.fda.gov/media/122535/download
https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-and-machine-learning-software-medical-device

https://www.fda.gov/media/122535/download
https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-and-machine-learning-software-medical-device


• Consolidated Standards of Reporting Trials 
(CONSORT)

• Standard Protocol Items: Recommendations 
for Interventional Trials (SPIRIT)

The CONSORT-AI Extension 

&

SPIRIT-AI Extension

Regulations, Transparency, and Documentation

http://nautil.us/issue/66/clockwork/we-need-an-fda-for-algorithms

http://nautil.us/issue/66/clockwork/we-need-an-fda-for-algorithms


www.fda.gov
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The framework proposed in this notice focuses not on 
prescription drug-use-related software itself, but rather on the 
output of such software that is presented to the end user. For 
purposes of the notice, prescription drug-use-related software 

refers to software disseminated by or on behalf of a drug 
sponsor that accompanies one or more of the sponsor's 
prescription drugs (including biological drug products). 

FDA Continues to Respond to an Increasingly Digital World

Examples of submissions that might be considered for ISTAND 
include, but are not limited to:

Tools that may help enable remote or decentralized trials
•Application of patient-performed digital photography in dermatology trials
Tools that may advance our understanding of drugs
•Use of tissue chips (i.e., microphysiological systems) to assess safety or 
efficacy questions
•Development of novel nonclinical pharmacology/toxicology assays
Tools that leverage digital health technologies
•Use of artificial intelligence (AI)-based algorithms to evaluate 
patients, develop novel endpoints, or inform study design
•Use of novel digital health technologies (e.g., wearables) for 
patient assessment
Development programs needed for evaluation of adherence sensors



https://www.fda.gov/media/155022/download
https://www.fda.gov/media/154714/download
https://www.fda.gov/media/152503/download

FDA Continues to Respond to an Increasingly Digital World

https://www.fda.gov/media/155022/download
https://www.fda.gov/media/154714/download
https://www.fda.gov/media/152503/download
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CDER AI

• Established the AI Steering Committee (AISC) to coordinate efforts 
around AI uses across therapeutic development. 

• Identifying current and emerging uses of AI across the therapeutic 
development cycle, including approaches to validating and 
benchmarking AI tools

• Understanding the impact of AI use in clinical practice on the 
analyses of real-world data (RWD) and the generation of real-
world evidence (RWE) 

• Focusing on a risk-based approach that considers intended use of 
AI across the spectrum of drug development

• Identifying ways to address regulatory science needs when 
evaluating the use of AI in drug development

• Engage stakeholders and encourage mutual learning 

CDER AI Steering 
Committee (AISC)
• Coordination & Education
• Facilitation of projects & 

ideas
• Building common 

understanding  
• Communication
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