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Convergence of Large Data Sources and Powerful 
Computing Capabilities  

NOW

Cited in - https://towardsdatascience.com/deep-
learning-performance-cheat-sheet-21374b9c4f45



Health Data are Available
BUT Needs 

Structure, Organization, Verification, Cleaning

AI CAN HELP
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Digital Health Explosion 

Cost of Genomic Data 
comparable to iPhone X 

+  Genomic Data are Increasingly Available



1. Potential to help advance every phase 
of drug development
– Discovery and target identification

– Preclinical 

– Clinical

– Post-market

2. Key to FDA’s efforts on multiple fronts 
(Real-world evidence, mHealth, etc.)

3. Capabilities for facilitating and refining 
clinical trials

Why does the FDA cares? 
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Why does the FDA cares? (cont.)

1. Increasing need for relevant 
expertise

2. Understanding the hype vs. 
reality in necessary

3. Importance of establishing 
standards and shared 
understanding among 
stakeholders

Slide by Gerry Higgins, M.D., Ph.D. University of Michigan. 
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The Great Potential for AI In Therapeutic Development  
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FDA is already seeing the use of AI



Working 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.  

• 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. 

AI can be Helpful in Exploring the Use

of Real-World Data

https://bmcmedicine.biomedcentral.com/track/pdf/10.1186/s12916-016-0627-1

EHR

Claims

mHealth / 
wearables

Registries

Pharmacy
records

PROs
RWE = RWD + Analytics
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• AI prediction algorithms predict the most likely decision or answer that might be 
achieved using the input data (not necessarily the accurate answer). 

• AI predictions and solutions could reflect flaws in algorithms and datasets and provide 
unpredictable “solutions”.  

Understanding the Complexities
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• Understanding the functions and tasks that lend themselves to AI adoption and those 
that do not

• Shared understanding of principles and approaches that are essential in designing and 
adopting AI systems (beyond the hype)

o The need for a quality continuum in the design of AI systems (data and algorithms) to 
avoid “Garbage in, Garbage out.”

o The need to understand that AI is not necessarily the silver bullet for everything -
those designing algorithms (and teaching) the machines can’t comprehend or impute 
all of the essential variables.

o AI systems can be limited by many factors

 Learning data sets are imperfect 

 Algorithms have biases and assumptions impeded – can we control for that?, how?

What is needed?
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• A convergence of multidisciplinary expertise to address the evolution of AI

– Computer science alone will not produce breakthrough AI systems for drug 
development

– We need educational and training programs that connect essential disciplines 
and provide trainees with the needed skills

• Pilots to explore the utility of AI systems - Evaluate successes and failures

– Failure here is not a standard concept – failure is an integral part of machine 
learning/training. Data from failures in a learning AI system = better AI system.

– Transparency is key.

What is needed? (cont.)



• This is a rapidly evolving area – we must proactively engage as a 
community, anticipate innovations, and prepare to respond 
effectively.

• The FDA is eager to work with all stakeholders to facilitate 
innovations and shared understanding, and ultimately improve 
and protect public health

Rapid technological advances call for a proactive engagement 
by all stakeholders

Food for thought
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Thank you!
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