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White House (OSTP) Intra-Agency Working Group on Medical Imaging recommends:
Establishing a public-private forum to coordinate efforts and interests in the artificial
intelligence and medical imaging communities. (2017)

Congress, re. NIH-Common Fund, recognized
Insufficiency of platform technologies and inadequate physical sciences input towards
emerging unmet needs in Medicine; Cited opportunities for NIH — CF and NIBIB! (2019)

Multi-society International Consensus Statement
Imaging community ‘lacks dynamic secure networked systems’ that “provide an ethical
framework to help steer technological development, influence how different stakeholders
respond to and use Al (artificial intelligence), and implement these tools to make the best
decisions and actions for, and increasingly with, patients.”

THERE WAS A MATURING CONSENSUS FOR A CENTRAL STATE-OF-THE-ART
RESOURCE TO ACCELERATE REAL-WORLD CLINICAL APPLICATIONS
OF Al IN MEDICAL IMAGING
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NIBIB: Trans-NIH Workshops on Al in Medical Imaging

* Al in Medical Imaging (August 2018)
* Acceleration of Clinical Applications of Machine
Intelligence in Medical Imaging (November 2019)

Concomitant WS by ARBIR/NIST, RSNA and AAPM (2018-2019) confirm current gaps
& opportunities!

National Institute of
N I H Biomedical Imaging
and Bioengineering




SEVERAL CRITICAL GAPS WERE IDENTIFIED:

1) Absence of large, curated, inclusive & diverse medical
image datasets

2) Need to integrate siloed databases & knowledgebases

3) Need to develop non-redundant efficient Al tools

4) Need to create an ecosystem of stakeholders to develop

clinically validated Al applications that improve patient
management and clinical outcomes
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THE QUEST FOR A USE CASE:
COVID ARRIVES

PURPOSE: Collect and curate medical imaging
along 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
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* |Infrastructure & standardization:
 Harmonization of data ingestion, quality control, data flow,
common data model, de-identification procedures,...
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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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Acute Covid PASC
Al / ML

Mental health

anxiety, depression,
sleep problems,
substance abuse

Identify infection

Nervous system
stroke, headaches,
memory problems,
smell problems

Cardiovascular
acute coronary
disease, heart failure,

palpitations, arrythmias

‘h Respiratory system
8 cough, shortness

of breath, low blood
oxygen

f. Kidney
acute kidney injury,

chronic kidney disease

Diagnose disease

Metabolic/
endocrine

obesity, diabetes,
high cholesterol

Assess extent

»

Gastrointestinal

constipation,
diarrhea, acid reflux

Monitor therapy

Skin disorders | €152
hair loss, rash

Detect complications

General

malaise, fatigue,
anemia

Coagulation
disorders

blood clots

Musculoskeletal
joint pain, muscle D
weakness

Predict outcome / PASC

nature — 035535
Accelerated Article Preview

High-dimensional characterization of
post-acute sequalae of COVID-19
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Total ingested Undergoing MIDRC Released b Al / ML
: Data Quality and y
c into MIDRC :;m::i;aiii?, MIDRC Development
(@)
=
‘:-Og d -: : # of Imaging Studies s : # of Imaging Studies :61. E# of Imaging Studies
*q&)’ 147,234 ! 115,415 1 .F ¥ 31,819 :
3 = Algorithms
[
()]
__J ¢ Open commons: released ~ 2.5Tb of data °* Sequestered commons *

A AvErICAN ASSOCIATION « ~32,000 imaging studies, ~12,000 patients « ~5,000 imaging studies, ~2,500 patients
?VofPHYSICISTS IN MEDICINE
AGR® * 150 data users, from 110 institutions * Real world assessment of algorithmic
RADIOLOGY « 13 publications performance, accelerating clearance and clinical
- . deployment
‘Rflsgll\]Ay * 40 contributing sites ~ 23 US states
B CHICACO * Interoperability:

* Successful pilot with BioData Catalyst (NHLBI)
* Ongoing pilot with N3C (NCATS)
* Federated learning pilot - Argonne National Lab
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Selected examples:

* Al/ML algorithms for:
* Covid-19 diagnosis from chest radiographs
e Predict severity (from chest CT, radiographs, based on
outcomes, intubation, ICU, steroid use)
e Assess extent of lesions, image segmentation (Chest CT,
radiographs)
* Predictive model of the need for intensive care from chest
radiographs
* Natural Language Processing (NLP) for extracting information from
radiological reports
* QOutcome prediction from medical imaging alone, clinical data
alone, and fusion models combining imaging and clinical data.
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Reading Race: Al Recognizes Patient's
! Racial Identity In Medical Images

| Dr. Judy Wawira Gichoya, MBChB MS

i Assistant Professor of Radiology and Imaging Sciences
| Emory University

~ NIH Data Scholar — Forgarty Institute
-| National Institute of Biomedical Imaging and Bioengineering

i .‘ Friday, Febru THE LANCE
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ARTICLES | VOLUME 4, ISSUE 6, E406-E414, JUNE 01, 2022

Al recognition of patient race in medical imaging: a
modelling study

Judy Wawira Gichoya, MD 2 [ . Imon Banerjee, PhD - Ananth Reddy Bhimireddy, MS - John L Burns, MS
Leo Anthony Celi, MD - Li-Ching Chen, BS - etal. Show all authors

Published: May 11,2022 - DOI: https://doi.org/10.1016/52589-7500(22)00063-2
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Fusion of Imaging and Non-Imaging Data
for Disease Trajectory Prediction for

| ntero pe ra bi | itY COVID-19 Patients. Tarig A et al. (UNDER REVIEW)

] https://www.medrxiv.org/content/10.1101/2021.12.02.
m) BioData 21267211v1

CATALYST

Integrating Medical Imaging and Clinical data
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Clinical data (EHR / EMR) LT ek Tt
Pathology data Covid-19 three-day trajectory prediction
Genomics data (discharge, ICU admission and mortality),

Metabolomics data based on combined imaging and non-
Mobile health data, ... imaging data outperforms single modality

data. Shown, ROC for mortality.
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Unknown or no information
Other

Sequestered

Asian
' Native Hawaiian/Pacific Islander

Sequestered? MIDRC Data

NO 80% of the Dataset No Access- Black or African American
Dataset ’ .
Open Access use for White - |
. American Indian or Alaska Native
Public MIDRC Data independent
commons testing of Al/ML Sequestered Commons
(data.midrc.org) algorithms
MIDRC Public Commons
”""“°g‘h‘;“° information * Facilitate regulatory (FDA) clearance, post-market
Asian evaluation, accelerate clinical usage

Native Hawaiian/Pacific Islander

* Independent test set, sequestered to maintain its
integrity (prevent training to the test)

Black or Afnican Amexican * Independent testing requires an appropriate task-

based distribution of cases, matched to the clinical

American Indian or Alaska Native claim, and intended patient population, randomly

drawn from the sequestered dataset.

White
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Promoting standards, sharing, transparency, best practices

Fuhrman JD et al. A review

of explainable and interpretable
Al with applications in COVID-

19 imaging. Medical Physics, 2021.

El Naga | et al. Lessons learned in
transitioning to Al in the medical
imaging of Covid-19. Journal of
Medical Imaging, 2021.

Explainability Interpretability

Al in
M e d | Ca | What type of features Do quantitative features

provide appropriate disease correspond to physical
characterization? interpretation of disease?

Imaging of
COVID-19

What images may be
problematic in classification 22 t_he A! sys’fem co;'m e
eI identify disease?

Can the training data be
adjusted to improve
performance?

Which cases are appropriate
for Al use?

How does the imaging task What are the practical
dictate Al design choices? limitations of the Al system?

Building trust in medical Al systems
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* Support Post Acute Sequelae of SARS-CoV-2 infection (PASC)
response, including longitudinal monitoring

e Expand to additional organs/systems (heart, brain, ...)

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

* Expand to other acute and chronic diseases

* Continue to pursue interoperability with other data commons

* Develop, validate and help deploy Al/ML algorithms for medical
imaging
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e Support the Medical Imaging
Al/ML ecosystem

Siaboratively Lod & * High quality, representative,
Major. Medical Imaging Quality National . t ru StWO rt hy d ata

Societies (RSNA, ACR, AAPM Resource & Welcoming
Scientific Community

| \ 7 * Culture of collaboration
i .
Data on Gentrakized & * Promote standards, sharing,

= @ MIDRC ., \ federated Commons

P N transparency, best practices
Public Website & User / .
Workspaces for Diverse H Re:g':c?\l&MBLest i LOWG r b a r rl e r Of a CCG SS
Researchers DA Practices Guidelines
Commors orTesing * Accelerate translation of Al/ML

Regulatory, & Translatio

e Real-world quantification of
algorithm performance
(sequestered dataset)
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