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Identify infection

Diagnose disease

Assess extent

Monitor therapy

Detect complications

Predict outcome

Role for Al / ML
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NIBIB supported resource for medical imaging (CXR, CT)

Goal: collect and curate medical images with adjunct clinical data and
develop artificial intelligence (Al / ML) methods to aid in the analysis
& interpretation of medical images in response to Covid-19 pandemic

Creation of Open Discovery Data Repository:
5 Technology Development Projects

Machine Intelligence Computational Capabilities:
12 Collaborative Research Projects
And multiple trans-MIDRC scientific workgroups
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* |nfrastructure & standardization:
 Harmonization of data ingestion, quality control, data flow,
common data model, de-identification procedures,...
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MIDRC Dashboard

Undergoin
Lol Al / ML

Total
MIDRC Data Released by

ingested into Quality and
Harmonization

MIDRC Development

> 24 Algorithms
e.g.:
Current MIDRC data Quality assessment Publicly available « Segmentation: Lung,
(Chest Xray & CT) Diversity assessment curated, high quality, opacities
Sequestration - algorithm diverse and * Severity & length of
validation (FDA) representative hospital stay

* De-identification of

imaging studies
radiological reports
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Geographic Distribution of Data

Arca Current State of the Art
to Train Al Algorithms Data needs for  (Few public image
machine learning |  data sets are available,
research mostly small in size

and l:u:h:'lng real-world
yaration.
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Langlotz CP, Allen B, Erickson BJ, et al. A Roadmap for

Foundational Research on Artificial Intelligence in Medical Imaging:

L From the 2018 NIH/RSNA/ACR/The Academy Workshop.
L ——_— Radiology. 2019;291: 781-791.
ST https://doi.org/10.1148/radiol.2019190613
Kaushal A, Altman R, Langlotz C. JAMA. 2020;324: 1212-1213.
Arca Cuwrrent State |
. | Saoftware uss Al algorithms are being created
¥ Austmrns com JUdy W. GlChoya | cases for Al based on use cases developed at
Is radiology Al technology racist? single institutions working wi
August 6, 2021 - Artilicial ntalligencs (Al models can recognize o patant's Hﬂ!ﬂ-'m in!lh_]
radial bonbTy on medical Eneges, oven Maugh rediogsts cant m and q!mrﬂﬂhr to
4 wenhs i | widespread clinical practice. .

”...report a” results by relevant C“nical and demOgraphiC Allen B Jr, Seltzer SE, Langlotz CP, et al. A Road Map for Translational

Research on Artificial Intelligence in Medical Imaging: From the 2018

group... ” = Need fOr representative dataset National Institutes of Health/RSNA/ACR/The Academy Workshop. J Am

Coll Radiol. 2019. https://doi.org/10.1016/j.jacr.2019.04.014
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e Algorithms (two examples)
e Extracting information from radiology reports
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5
Cascaded deep transfer learning on thoracic

CT in COVID-19 patients treated with steroids

Jordan D. Fuhrman,® Jun Chen,” Zegang Dong,® Fleming Y. M. Lure,*
Zhe Luo,** and Maryellen L. Giger **

* Sequestration:
* Diverse & representative sequestered dataset as a tool for
independent testing of Al/ML algorithms for
regulatory/translation.
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 Collect and disseminate Covid-19 medical imaging data for
discovery and technology deployment

* Expand from chest CXR & CT to other organs/systems (heart,
brain, ...)

* Increase the range of modalities (MRI, ultrasound, ...)

 Support Post Acute Sequelae of SARS-CoV-2 infection (PASC)
response, including longitudinal monitoring

* Expand to other acute and chronic diseases

* Develop, validate and deploy Al/ML algorithms for medical
imaging
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ollaboratheely Led b
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Ethicathy-Sourced Well-Curated FAIR
Data on Centralized &

= HMIHHC s== '\ Federated Commans

Fublic Website & User
Workspaces for Diverse
Beseanchers

FAIR AL
Research & Best
Practices Guidelines

Sequestersd Data
Commons fer Testing,
Regulatory, & Translatio

* Support the Medical Imaging
Al/ML ecosystem
* High quality, representative,
trustworthy data
e Culture of collaboration
* Promote standards, sharing,
transparency, best practices
* Lower barrier of access
* Accelerate translation of Al/ML
* Real-world quantification of
algorithm performance
(sequestered dataset)

National Institute of
Biomedical Imaging
and Bioengineering



Mational Institute of
Biomedical Imaging
and Bioengineering

*  Kris Kandarpa, MD, PhD
* Behrouz Shabestari, PhD
* Guoying Liu, PhD

* Julia Ringel

* Qi Duan, PhD

National Institutes of Health
Turning Discovery Into Health

Office of Data Science Strategy
* Natasha Hurwitz, MS
* Allissa Dillman, PhD

* DATA Scholars cohort, in particular
e Judy W. Gichoya, MD
* Mohammad Ghassemi, PhD
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*  Michael Tilkin, MS

«  Maryellen L. Giger, PhD  ° Curtis P. Langlotz, MD, PhD

e  Paul E. Kinahan, PhD * Adam Flanders, MD

Etta Pisano, MD * Robert L. Grossman, PhD

UCSan Diego

Pulmonary Imaging Laboratory
NIH funding:

NHLBI, NIBIB, NIA
NASA funding (NSBRI)
Amazon AWS grant
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