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Greater than the sum of its parts
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Clinical Translation

 Clinical and Translational Issues

 Multiscale Modeling and Viral Pandemics

 MSM for Medical Devices

MSM Task Forces

Basic Science Applications

 Biomechanics Working Group

 Computational Neuroscience Working Group

 Integrated multiscale biomaterials experiment and 
modeling group (ImuBEAM)

Dissemination

 Committee on Credible Practice of Modeling 
& Simulation in Healthcare Description

 Model and Data Sharing Working Group

 Public Dissemination and Education

Methodologies
• Cell-to-Macroscale Working Group
• High Performance Computing Working Group
• Multiscale Systems Biology Working Group
• Theoretical and Computational Methods
• Population Modeling Working Group 

http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Clinical_and_Translational_Issues_Working_Group
https://www.imagwiki.nibib.nih.gov/working-groups/multiscale-modeling-and-viral-pandemics
https://www.imagwiki.nibib.nih.gov/working-groups/msm-medical-devices
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Biomechanics_Working_Group
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Computational_Neuroscience_Working_Group
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Integrated_multiscale_biomaterials_experiment_and_modeling_group_(ImuBEAM)
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Committee_on_Credible_Practice_of_Modeling_&_Simulation_in_Healthcare_Description
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Model_and_Data_Sharing_Working_Group
https://www.imagwiki.nibib.nih.gov/working-groups/public-dissemination-and-education-pde-working-group
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Cell-to-Macroscale_Working_Group
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=High_Performance_Computing_Working_Group
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Multiscale_Systems_Biology_Working_Group
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Theoretical_and_Computational_Methods
http://www.imagwiki.nibib.nih.gov/mediawiki/index.php?title=Population_Modeling_Working_Group


Organizational Chart
NIBIB IT 

Staff IMAG

(10+ Federal 
Government Agencies)

MSM Steering Committee

(11 MSM PI’s)

Clinical Translation Task Force

(led by 2-3 steering committee members)

MSM and Viral Pandemics WG

(led by 2 MSM Pis co-leads)

Participants recruited by co-leads

(WG participant list)

IMAG wiki 
subcommittee

Subgroup 
leads

27 
subgroups!

Clinical 
Translational 

Issues

MSM for Medical 
Devices

Basic Science

Task Force

Dissemination

Task Force
Methodologies

Task Force

Other Agencies and Programs

(Programs from all IMAG agencies, e.g.: NIH 
SPARC, NIH BRAIN Initiative, NIH ILHBN

Foreign Agencies and Programs, e.g.: European 
Commission, Japan, Korea)

IMAG & MSM 
-- of the people, 
by the people, 
for the people 



 2003 - Created

 2004 - Interagency Solicitation for Multiscale Modeling in Biomedical, Biological and Behavioral Systems 

(NIH, NSF, NASA, DOE)

 2006 – Formation of the MSM Consortium

 2007 - Predictive Multiscale Models of the Physiome in Health and Disease (R01)

 2009 – IMAG Futures Meeting

 2011 &2015 - Predictive Multiscale Models for Biomedical, Biological , Behavioral, Environmental and 

Clinical Systems (Interagency U01)

 2017 – Celebrated MSM 10th Anniversary (10 years of consortium meetings)

 2018 – IMAG Futures Meeting – revisiting 2009 recommendations

 2019 – MSM Consortium Meeting – Translation and Dissemination

 2019 – Integrating ML with MSM for Biomedical, Biological and Behavioral Systems (2019 ML-MSM)

 2020 – Amplifying Impact by Nurturing Diversity (IMAG-AND Futures)

Events



The IMAG wiki





Highlights



MODEL SHARING

MODEL STANDARDS & SHARING

STANDARDS

DATA SHARING

MODEL & DATA SHARING

MODEL
REPRODUCIBILITY



Ten Not So Simple Rules for 
Model Credibility

1. Define context clearly
2. Use appropriate data
3. Evaluate within context
4. List limitations explicitly .   
5. Use version control
6. Document adequately
7. Disseminate broadly
8. Conduct independent reviews
9. Test competing implementations
10. Conform to standards

Just published 
after 8 years!!
Erdemir, A., Mulugeta, L., Ku, 
J.P. et al. Credible practice of 
modeling and simulation in 
healthcare: ten rules from a 
multidisciplinary 
perspective. J Transl
Med 18, 369 (2020). 
https://doi.org/10.1186/s1296
7-020-02540-4



And 

Ten Simple Rules for 
Model Credibility

1. Define context clearly
2. Use appropriate data
3. Evaluate within context
4. List limitations explicitly
5. Use version control
6. Document adequately
7. Disseminate broadly
8. Conduct independent reviews
9. Test competing implementations
10. Conform to standards

Now Applied to COVID-19



Alber, M., Buganza Tepole, A., Cannon, W.R. et al.* Integrating machine learning and multiscale modeling—perspectives, challenges, and 
opportunities in the biological, biomedical, and behavioral sciences. npj Digit. Med. 2, 115 (2019). https://doi.org/10.1038/s41746-019-0193-y

Peng, G.C.Y., Alber, M., Buganza Tepole, A. et al.* Multiscale Modeling Meets Machine Learning: What Can We Learn?. Arch 
Computat Methods Eng (2020). https://doi.org/10.1007/s11831-020-09405-5

*Ellen Kuhl 

*Ellen Kuhl 



Greater than the sum of its parts



How did this all start?



NIH & IMAG Milestones
 1999, NIH BISTI Report 

(Biomedical Information 
Technology Initiative)

 2000 BISTIC formed - BISTI 
Initiatives

 2003 Inaugural BISTIC 
Symposium – Multiscale
Modeling

 2005 and 2006, NIH 
Roadmap NCBC funded 
(National Centers for 
Biocomputing)

 2000, NIBIB formed
 2003, IMAG formed 

(Interagency Modeling and 
Analysis Group)

 2004, IMAG Interagency 
Funding Opportunity for 
Multiscale Modeling (MSM)

 2005, IMAG MSM 
Consortium formed

 2007, IMAG New Funding 
Opportunity for the 
Physiome



The Present is Creating the Future

Courtesy of Ron White

Digital Human
Education/Training TranslationalHuman FactorsBiomedical Research

Functional Integration Challenges

Medical Practice

Data Representation

Structural Integration Challenges

DatabasesBiological Systems

BioinformaticsOntologiesStandardsGeometryAnatomy

Modeling Tool Development Interoperability

High Performance Computing Subsystem Physiological Models
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Physiome Project

Public Health and
The Needs of Society

Preventive Medicine Health Care Delivery

NIH:  7 NCBC’s
Michigan - Informatics
Stanford - Ontology
Columbia - Multi-scale Genomic/
                   Cellular Networks
UCLA - Computational Biology
Brigham & Women’s - Imaging
Stanford - Physics-based Sim.
Brigham & Women’s - Biology &
                                      Bedside

NIH:
 40 Biomedical Technology
      Resource Centers
Biomedical Informatics
Research Network (BIRN)
    28 universities

Interagency Modeling Group
(NIH, NSF, NASA, DOE, ...):
Multi-Scale Modeling Activity
       24 3-yr projects



Reflections
 Integrate concurrent events
 Entertain all ideas – even the craziest!
 Crowdsource/refine – gather, share, interact 

(repeat)
 Recruit partners – discuss cost/benefits
 Delegate responsibilities – share ownership
 Evolve & understand mutually shared goals
 Communicate, communicate, communicate
 Document, organize, archive
 Make it fun! WG co-leads should 

devise rotating leadership 
plans, utilize a steering 
committee as needed



Many thanks to all the IMAG & 
MSM participants since 2003!

IMAG participants
 https://www.imagwiki.nibib.nih.gov/content/listing-imag-

participants
MSM participants
 https://www.imagwiki.nibib.nih.gov/content/msm-participants

https://www.imagwiki.nibib.nih.gov/content/listing-imag-participants
https://www.imagwiki.nibib.nih.gov/content/msm-participants


Thank You!

Grace C.Y. Peng
grace.peng@nih.gov

mailto:grace.peng@mail.nih.gov
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