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“AI–Enabled Medical Devices and Diagnostics: 
Statistical Challenges and Opportunities from a 
Regulatory Perspective”

Short easy read. 

Outlines different AI use cases 

Mentions few stat challenges



High 
Throughput 
Truthing 
Project



Hart et al., “Initial Interactions with 
the FDA on Developing a Validation 
Dataset as a Medical Device 
Development Tool,” J Pathol, 2023-
online, doi: 
https://pathsocjournals.onlinelibrary
.wiley.com/doi/full/10.1002/path.62
08.
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• SB 989, which was signed into 
law in May, states that providers of 
health benefit plans must cover 
evidence-backed biomarker tests 
used to diagnose, treat, and 
manage or monitor an enrollee's 
condition



LEGISLATIVE 
& FEDERAL
UPDATES

European perspective



Data for Health Initiative

• Follow up to the Data for Health conference hosted by German 
Federal Ministry of Health was hosted by Harvard T.H. Chan 
School of Public Health



Data for Health Workshop in Boston



https://mdic.org/

MDIC Updates 

https://mdic.org/


Join us at MXR2023!

Join MDIC, FDA, and top industry leaders in this exciting two-
day regulatory science conference convening leaders in 

augmented and virtual reality! Learn about technological 
advances, current medical applications, drivers of innovation 
and adoption, and recent regulatory advances in the field of 

MXR.

Click here for registration and poster submissions

Contact MXR@mdic.org for Exhibition/Sponsorship 
opportunities

Early Bird Registration ends: August 31, 2023
 

https://mdic.org/event/medical-extended-reality-conference/


MXR Highlighted Speakers 



Professional 
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DPA => Survey of Digital 
Workflow for Pathology Cases
The DPA Regulatory and Standards Task Force is 
requesting your help to assess the safety and validity of 
the use of a digital workflow for sign-out of pathology 
cases. If you are utilizing a digital workflow for sign-out of 
your pathology cases, or plan to do it, please participate in 
the linked brief survey, by Friday, October 6.



Foundation for the National Institutes of Health  
Biomarkers Consortium

Dr. Althea Lang, PhD, PMP



About the FNIH
Mission 
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The mission of the Foundation for the National Institutes of Health (FNIH) is to support the mission 
of the NIH. The FNIH creates and leads alliances and public-private partnerships that advance 
breakthrough biomedical discoveries and improve the quality of people’s lives.

Why Collaborate?
The FNIH was created by Congress in 1990 as a not-for-profit charitable organization. The 
Foundation began its work in 1996 to facilitate groundbreaking research at the U.S. National 
Institutes of Health (NIH) and worldwide.

Founded by Congress to:

• Attract and share resources
• Enable insight and innovation
• Establish standards
• Distribute expertise
• Create consensus 
• Drive competitiveness in 

marketplace



By the Numbers

raised to date

of every dollar spent directly supports  
programs

years of outstanding Charity Navigator  
ratings

$1.5B

active research partnerships, scientific  
education/training, conferences/events,  
capital programs

~125

$0.89

600+

17



Public Private Partnerships - the Role of the FNIH
Governance:

• Establishes and manages a variety of structures appropriate to each partnership

Policy Management:
• Provides a “safe harbor” for interactions between and among companies, government, academic entities
• Creates and implements policies that support NIH ethical and policy standards

Program Management: 
• Drives consensus across all stakeholders about appropriate scientific selection and execution of projects

Fundraising and Relationship Management:
• Directly solicits contributions
• Stewards and manages donor funds

Project Management: 
• Ensures projects meet established deliverables and “go/no go” milestones

Intellectual Property Management:
• Can provide “pre-competitive” structures for handling intellectual property, if needed 



FNIH Partnerships Cover a Spectrum of Designs

Funded 
exclusively by 

private 
organizations

Funded 
exclusively by 

public 
organizations

Funded by both 
public and 

private  
organizations

ACTIV

2
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Select FNIH Partnerships

• Accelerating COVID 19 Therapeutic Interventions and Vaccines (ACTIV)   $1+ billion
        NIH OD, BARDA, CDC, DOD, VA, EMA, OWS, FDA, 20 companies, 4 not-for-profit organizations

• Accelerating Medicines Partnership® (AMP)                $733 million
       NIH OD, 15 NIH ICs, 25 companies, 23 not-for-profit organizations

• Partnership for Accelerating Cancer Therapies                                                       $220 million                           
       NCI, PhRMA, 12 pharmaceutical companies

• Alzheimer’s Disease Neuroimaging Initiative (ADNI)                      $206 million
NIA, NIBIB, 25+ companies, 3 not-for-profit organizations

• Grand Challenges in Global Health (GCGH)         $201 million
Bill & Melinda Gates Foundation

• The Biomarkers Consortium                 $107 million
FDA, NIH, CMS, PhRMA, BIO, pharmaceutical and nutrition companies, not-for-profit organizations

• LungMAP: Master Lung Protocol Trial               $42+ million
NCI (SWOG), FDA, Friends of Cancer Research, 10 companies to date

29



The Biomarkers 
Consortium

3
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Goals
§ Facilitate the development and the seeking of regulatory approval for 

biomarkers using new and existing technologies;
§ Develop evidence to help qualify biomarkers for specific applications in 

diagnosing disease, predicting therapeutic response or improving clinical 
practice;

§ Generate information useful to inform regulatory decision making;
§ Make consortium project results broadly available to the entire scientific 

community.

Vision 
§ Improving health through meaningful measurements

Mission
§ To create and lead cross-sector efforts that validate and qualify biomarkers and other drug development tools to accelerate 

better decision making for the development of new therapeutics and health technologies.

Biomarkers Consortium 

3
1



Driving Principles of the Biomarkers Consortium
•  BC projects bridge the gap between basic research and practical needs for advancing drug 

development and regulatory science.

• All work is pre-competitive, and results are released to the public as early as possible.
• Drug development tool projects are developed collaboratively with involvement from academic, 

government and industry scientists. Projects can be generated in any therapeutic area.
• All projects have specific, well-defined goals and are milestone-driven, including interim “go/no-go” 

funding gates.

>35+ projects have been approved and initiated since 
the founding of the Consortium in 2006



Principles and Policies 

§ Specific policies and other information available at:
https://fnih.org/our-programs/biomarkers-consortium/about

§ Key governing policies negotiated prior to launch of Biomarkers Consortium with 
principals/legal counsel representing the FNIH, NIH, FDA, PhRMA and BIO:
o Intellectual property (IP) and data sharing
o Antitrust
o Selection and award of grants/contracts
o Confidentiality
o Conflict of interest

3
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https://fnih.org/our-programs/biomarkers-consortium/about
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• 9 clinical tools 
being used in drug  
development

• 5 FDA 
guidance 
documents  
supported by 
work of the BC

• 1 qualified 
composite 
biomarker

• >50 publications

• 800+ citations
60+ member organizations

Biomarkers Consortium

34

15 years of collaboration,  
research, and progress



Biomarkers Consortium Private Sector Members (as of 23 August 2023) 

Represent large and small companies, trade groups and not-for-profit organizations



Biomarkers Consortium Governance
Executive Committee

NIH / FDA / CMS / Industry / FNIH

Steering Committees

Multiple Project Teams
Representatives from NIH, FDA, Industry, Non-Profits and Academia

Inflammation & ImmunityCancer Metabolic Disorders Neuroscience

Working Groups and Project Development Teams
Representatives from NIH, FDA, Industry, Non-Profits and Academia



Executive Committee 
Provides overall steering committee direction and final project approval 

Executive Committee Chair
• Paul Herrling, FNIH Board of Directors

Centers for Medicare and Medicaid Services
• Shari Ling, Center for Clinical Standards and Quality (CCSQ)

FNIH
• Ellen Sigal, Friends of Cancer Research

• TBD (soliciting nominations)

Food and Drug Administration Research
• David Strauss, Director, Division of Applied Regulatory Science,  CDER

• Jeff Siegel, Office Director of the Office of Drug Evaluation Sciences, CDER

• Vasum Peiris, Chief Medical Officer, Pediatrics and Special Populations, CDRH

• Barbara Buch, Associate Director for Medicine, CBER

• Francisca Reyes Turcu, Team Lead, Molecular Pathology and Cytology Branch, CDRH

Industry
• Gregory Friberg, Amgen

• Jennifer Hamilton, Regeneron

• Robert Iannone, Jazz Pharmaceuticals

• Husseini Manji, Johnson & Johnson

• Michael Vincent, Pfizer

Chair/Director Appointee
• John Wagner, Koneksa

National Institutes of Health
• Diana Bianchi, Eunice Kennedy Shriver National Institute of Child Health and 

Human Development (NICHD)

• Lindsey Criswell, National Institute of Arthritis and Musculoskeletal and Skin 
Diseases (NIAMS)

• Josh Gordon, National Institute of Mental Health (NIMH)

• Douglas Lowy, National Cancer Institute (NCI)

• Bruce Tromberg, National Institute of Biomedical Imaging and Bioengineering 
(NIBIB)
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Steering Committee Co-Chairs
Steering Committees identify, develop, approve and manage portfolios of projects

Inflammation and Immunity
• David Fox, University of Michigan
• Carolyn Cuff, Janssen

Neuroscience
• Linda Brady, National Institute of 

Mental Health (NIMH)
• Hartmuth Kolb, Janssen

Cancer
• Gary Kelloff, National Cancer 

Institute (NCI)
• Emmett Schmidt, Merck
• Geoff Oxnard, Foundation Medicine

Metabolic Disorders
• Hank Burch, National Institute of 

Diabetes and Digestive and Kidney 
Diseases (NIDDK)

• Roberto Calle, Regeneron
• Vandana Sachdev, National Heart, Lung 

and Blood Institute (NHLBI)

14  

38



Project Execution Team 
(PET)

Cancer Steering Committee 
Project Development Pipeline

Steering 
Committee

Project 
Close 
Out

Completed Projects & Efforts
FDG-PET

MRD in ALL
HD-SCA

Vol-PACT

ChIIME
MRD in MM

Big Data Guidance

Concept(s) Development Project Plan Development Project Plan Execution

Project Development Team

Executive 
Committee 
Feasibility 

Review

Working Groups 

Executive 
Committee 
Approval

Steering 
Committee 
Approval

iRelate ctDNA 
NiP 

MRD in AML

Vol-PACT 
Phase 3

HCDI
 Immune Response 

Imaging (IRI)
Immunotherapy (IO)

Steering 
Committee 
Feasibility 

Review

D-irAEs
MGUS

TRiP PDIB



Contact us to learn moreBiomarkers Consortium Leadership
Steven Hoffmann, MS
Associate Vice President, 
Science Partnerships
shoffmann@fnih.org

Dana Connors, MS, PMP  
Director, Cancer
dconnors@fnih.org

Steering Committees
Cancer
Althea Lang, 
PhD, PMP
Project Manager  
alang@fnih.org

Inflammation & Immunity
James O’Leary, 
MBA
Director
joleary@fnih.org

Metabolic Disorders
Melissa Jones 

Reyes, PhD
Program 
Manager  
mreyes@fnih.org

Neuroscience
Wesley Horton, MS  
Senior Project Manager, 
whorton@fnih.org

Strategic Alliances
Heidi Blythe
Director of Development 
(Neuroscience and Inflammation and 
Immunity)
hblythe@fnih.org

Aimee Ahmed
Director of Development 
(Cancer and Metabolic Disorders)
aahmed@fnih.org

Brianna Mills
Development Officer 
(Cancer and Metabolic Disorders)
bmills@fnih.org

Mathew 

Slater  

Developm

ent 

Officer 
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Contact us to learn more

mailto:shoffmann@fnih.org
mailto:sadam@fnih.org
mailto:dconnors@fnih.org
mailto:scush@fnih.org
mailto:mreyes@fnih.org
mailto:whorton@fnih.org
mailto:hblythe@fnih.org
mailto:bmills@fnih.org
mailto:bmills@fnih.org


Patient advocacy



If you missed it, full webinar recording is 
available online





White Paper
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RESEARCH ARTICLE SUMMARY
◥

MACHINE LEARNING

Accurate proteome-wide missense variant effect
prediction with AlphaMissense
Jun Cheng*, Guido Novati, Joshua Pan†, Clare Bycroft†, Akvilė Žemgulytė†, Taylor Applebaum†,
Alexander Pritzel, Lai Hong Wong, Michal Zielinski, Tobias Sargeant, Rosalia G. Schneider,
Andrew W. Senior, John Jumper, Demis Hassabis, Pushmeet Kohli*, Žiga Avsec*

INTRODUCTION: Genome sequencing has re-
vealed extensive genetic variation in human
populations. Missense variants are genetic var-
iants that alter the amino acid sequence of pro-
teins. Pathogenic missense variants disrupt
protein function and reduce organismal fitness,
while benignmissense variants have limited effect.

RATIONALE: Classifying these variants is an
important ongoing challenge in human genet-
ics. Of more than 4 million observed missense

variants, only an estimated 2% have been
clinically classified as pathogenic or benign,
while the vast majority of them are of un-
known clinical significance. This limits the
diagnosis of rare diseases, as well as the de-
velopment or application of clinical treatments
that target the underlying genetic cause.
Machine learning approaches could close the
variant interpretation gap by exploiting pat-
terns in biological data to predict the patho-
genicity of unannotated variants. Specifically,

AlphaFold, which accurately predicts protein
structure from protein sequence, may be used
as a foundation to predict the pathogenicity of
variants on proteins.

RESULTS:WedevelopedAlphaMissense to lever-
age advances onmultiple fronts: (i) unsupervised
protein language modeling to learn amino
acid distributions conditioned on sequence
context; (ii) incorporating structural context
by using an AlphaFold-derived system; and
(iii) fine-tuning on weak labels from popula-
tion frequency data, thereby avoiding bias from
human-curated annotations. AlphaMissense
achieves state-of-the-art missense pathogenic-
ity predictions in clinical annotation, de novo
disease variants, and experimental assay bench-
marks without explicitly training on such data.
As a resource to the community, we provide a
database of predictions for all possible single
amino acid substitutions in the human pro-
teome.We classify 32%of allmissense variants
as likely pathogenic and 57% as likely benign
using a cutoff yielding 90% precision on the
ClinVar dataset, thereby providing a confident
prediction for most human missense variants.
We show how this resource can be used to

accelerate research inmultiple fields.Molecular
biologists could use the database as a start-
ing point for designing and interpreting ex-
periments that probe saturating amino acid
substitutions across the human proteome. Hu-
man geneticists could combine gene-level
AlphaMissense predictions with population
cohort–based approaches to quantify the func-
tional significance of genes, especially for shorter
human genes where cohort-based approaches
lack statistical power. Finally, clinicians could
benefit from the boost in coverage of con-
fidently classified pathogenic variants when
prioritizing de novo variants for rare disease
diagnostics, and AlphaMissense predictions
could inform studies of complex trait genet-
ics that use annotations of rare, likely delete-
rious variants.

CONCLUSION: AlphaMissense predictions may
illuminate the molecular effects of variants on
protein function, contribute to the identifica-
tion of pathogenicmissensemutations and pre-
viously unknown disease-causing genes, and
increase the diagnostic yield of rare genetic dis-
eases. AlphaMissense will also foster further
development of specialized protein variant effect
predictors from structure prediction models. ▪

RESEARCH

Google DeepMind, London, UK.
*Corresponding author. Email: jucheng@google.com (J.C.);
pushmeet@google.com (P.K.); avsec@google.com (Ž.A.)
†These authors contributed equally to this work.
Cite this article as J. Cheng et al., Science 381, eadg7492
(2023). DOI: 10.1126/science.adg7492

READ THE FULL ARTICLE AT
https://doi.org/10.1126/science.adg7492

For all 71M possible
missense variants in
the human proteome:

1 2 3

AlphaMissense pathogenicity prediction. AlphaMissense takes as input a missense variant and predicts its
pathogenicity. We fine-tuned AlphaFold on human and primate variant population frequency data and calibrated the
confidence on known disease variants. AlphaMissense predicts the probability of a missense variant being
pathogenic and classifies it as either likely benign, likely pathogenic, or uncertain. We provide predictions for all
possible human missense variants as a resource for the community.

Cheng et al., Science 381, 1303 (2023) 22 September 2023 1 of 1
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Events

Next steering 
committee
meeting

October 25
3PM



PIcc + EMPAIA at ASCP meeting
How can You Contribute to Overcome Hurdles for Application of AI in Routine Clinical Care? 

Big props to Norman Zerbe (EMPAIA) for joining

live in Long Beach on Thursday, October 19th at 2:30pm


