
How regulatory science can fasten 
innovation in digital pathology and 
ML/AI

Joe Lennerz MD PhD

Center for Integrated Diagnostics

Massachusetts General Hospital

Harvard Medical School

Boston, MA, USA

JLennerz@partners.org

mailto:Jlennerz@partners.org


AI has the potential to unlock the 
full potential of digital pathology.  
Research studies propose added 
value; however, clinical integration 
is lagging.
Faster innovation is contrasting 
with risks of bias, privacy issues, 
operational challenges, ethical 
responsibilities, and explainability.

Promises of AI…

MGH Center for Integrated Diagnostics 2022



…

MGH Center for Integrated Diagnostics 2022



The Setting
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Context Laboratory Diagnostics
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Context Laboratory Diagnostics
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“Clinical utility refers to 
the likelihood that the test 
will lead to an improved 
health outcome.”

Burke W, Atkins D, Gwinn M, Guttmacher A, et al. Genetic test evaluation: information needs of clinicians, policy makers, and
the public. Am J Epidemiol 2002;156: 311–318.
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Synthesize
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“Outcomes” of AI
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LABORATORY MEDICINE
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Major Challenges
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Risk Awareness Model

Supposed AI function

Achieves function Fails to achieve

Awareness

Yes

No

“Utility”
e.g., sensitivity

“missed 
opportunity”

“Risk”
e.g., specificity

“Seemingly
Unexplainable errors”
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Regulation
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Huang et al., 2021  JCO OP
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regulatory science 
Terminology
• “intended use” 

(what)
• “indication of use” 

(who and why), 
• “context of use” 

(where)
• “instructions of use” 

(how) 

• can help to communicate 
precisely 
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Marble et al., 2020 J Pathol Informatics
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Regulation 
is made
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Regulatory science is the scientific discipline that 
evaluates and challenges current regulation, benefit vs. risk 
assessments, and submission/approval strategies.

It is the application of the scientific method to enable 
evidence-based improvements of regulation…

By developing new tools, standards and approaches…
we can affect and improve safety and efficacy assessments
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https://www.fda.gov/about-fda/cdrh-strategic-priorities-and-
updates/collaborative-communities-addressing-health-care-
challenges-together

https://www.fda.gov/about-fda/cdrh-strategic-priorities-and-updates/collaborative-communities-addressing-health-care-challenges-together


www.pathologyinnovationcc.org
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Pathology Innovation 
Collaborative Community 
PIcc

• Regulatory science initiative
• Facilitate Innovation
• Advance safety and effectiveness 

evaluations
• Harmonize approaches to speed 

delivery to patients
• Collaboration in the pre-competitive 

space
• Open to all stakeholders

A

I
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Diagnosis Technologies Data Science Regulatory Sciences

Rules Standards Policies Requirements Regulations Transparency Law

Basic Science Clinical RelevanceTranslational  Science

What’s next in Laboratory Medicine
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What’s next?
CENTER FOR INTEGRATED DIAGNOSTICS

Interested? 
Jlennerz@partners.org

Thank you
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