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Advances in Al are currently being used all areas of business,
education, and research, and the medical field is a major opportunity!

Unigque challenges we face in Medicine with Al:

Health Data Protection

Bad Models/Incomplete Data/Predictions = Poorer Outcomes

Defining the right use-cases for Al tools for:
Education/Training/Research/Innovation

How do we as a medical community help lead
this charge instead of having it be given
to us and then try to find a purpose?

How does Al address bias in the literature?

How is adoption made scalable?

5 eAAmMmC. May not be reproduced without permission.



Will Al Soon Replace Physicians and Other Health Care Workers?

No, but what we are seeing is
that physicians and health
workers who know how to use
Al tools effectively are starting
to surpass those who do not.
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What are some things medical schools and deans are
thinking about when it comes to Al?
What are the RIGHT Al Tools to embrace now?

How do we use these tools to better prepare the next generation of
physicians?

How will these Al tools be integrated into areas like admissions,
research, innovation, curriculum, clinical environment for training of
skills and evaluation of performance?

How do we prepare faculty to use these new Al tools in education,
research, and in the clinic?

How will our IT infrastructure handle these tools safely?
students/faculty/education/research/clinical enterprise
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Some Examples of Al Applications in
Research, Innovation, and the Clinic

» Al tools in Medical Imaging and XR Applications
» Al tools in Research Database Investigations:
(1) Data Warehouses
(2) Digital Twin Modeling
» Applications in the Clinic :
(1) Documentation
(2) Care Delivery/Risk Assessment Strategies
(3) Precision Interventions/Skills Development
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HEALTH Expanding Extended Reality
MAKERLAS With Al Applications

Health-y-Equality ILLIXR: lllinois Extended XR in Robotic Medicine Multi-Modal Skin Lesion
Reality Project Y, ] Identification

Awareness of one’s own bias and
strategies to manage it

s g Segmentation from

Design Automation / ERLEay© VRIXR
Optimization

epiion ot o e o o e Engineering Systgins Design

activities Lab = AR Medical

Learning and practicing culturally-
centered communication skills

Advanced Imaging and
Modeling Lab (AIM) — Jump
Simulation

XR Visualization,
Biomedical, and Clinical
Software

Chatbot-based virtual patient, chatbot with whom

QoE-Aware 360 Video — XR _
Coordinated Science Labors
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RE-Imagining the Future of Medical Simulation and
Standardized Pts with Al tools applied to XR
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Developing a shared de-identified research data
warehouse for Al applications

Define data governance and privacy policies.
Develop infrastructure for data sharing and access control.

Encourage partnering members to contribute data.
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Developing a shared de-identified research
database

PhysioNet https://physionet.orq/
Datasets include various types of physiological signals and images.

Different levels of access: open, restricted, credentialed, contributor
review.

Software and tools.
Annual challenges (2000-present).

© AAMC. May not be reproduced without permission.
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https://physionet.org/

Medical Al Datasets and Data Sharing
Platform

©
@m
{5;(] Al D;llilShHl‘illg Datasets = Organizations  Groups Docs  News

Taiwan Medical Al and Data Portal

FAIR. Safety. Personal Data Protection. Engagement.

Your feedback is important. Send comments using contact page.



https://data.dmc.nycu.edu.tw/
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P Al Data Sharing

# Datasets

T Organizations

Taipei Veterans Gen... )

National Yang Ming ... €))

T Groups

Medical Image (@)

Brain Image )

T Tags

brain @)

brain image @)
cT®

MRI €)

bipolar disorder )

Dementia )

depression )

Eve @)

FDG-PETo

hemorrhage §))

Datasets Organizations Groups Docs

Search datasets... Q

1 7 datasets fou Nn d Orderby: | Relevance v

Taiwan Aging and Mental lliness Cohort

Overview The Taiwan Aging and Mental lllness Cohort (TAMI) presents a detailed and extensive Magnetic Resonance Imaging
{MRI) study dataset, spearheaded by Professor Albert C._..

Dementia Molecular Imaging Clinical Database

Overview This dataset is at the core of a dementia research project focused on the exploration and diagnosis of dementia
using advanced imaging technologies. It integrates data. ..

Brain FDG-PET/MR Image Database

Fluorodeoxyglucose Positron Emission Tomography (FDG-PET) is currently one of the powerful tools for the clinical diagnosis
of dementia (AD). Meanwnhile, MR imaging, being...

Brain CT Hemorrhage Public Dataset

Overview This dataset, featured in the RSNA Intracranial Hemorrhage Detection challenge on Kagale, offers a rich collection of
brain CT images. It is meticulously categorized...

 csv ] DICOM |
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#& Organizations

Taiwan Aging and Mental
lliness Cohort

Followers Views

0 236

Dataset Application

Organization

National Yang Ming Chiao
Tung University

National Yang Ming Chiao Tung Universit
y (NYCLU; Chinese: Bz [SEEZREE) s
a public research university in Taipei and
Hsinchu, Taiwan. It was created in 2021 t
hrough the merger of

National Yang Ming Chiao...

Datasets Organizations Groups Docs

Taiwan Aging and Mental...

i Dataset

& Groups @ Activity Stream

Taiwan Aging and Mental lliness Cohort

Overview

The Taiwan Aging and Mental lliness Cohort (TAMI) presents a detailed and extensive Magnetic Resonance Imaging (MRI)
study dataset, spearheaded by Professor Albert C. Yang. This project, initiated in 2012, is a collaboration between Taipei
Veterans General Hospital and National Yang Ming Chiao Tung University, Yang Ming campus. It focuses on providing valuable
insights into various mental ilinesses and their impact on brain structure and function.

Dataset Composition

Participants: The study includes 1,265 participants, encompassing 587 healthy individuals and 678 patients diagnosed with
mental ilnesses such as schizophrenia, bipolar disorder, and depression.

Imaging Data: Participants have undergone comprehensive brain imaging scans at the MR facility located at the Yang Ming
campus.

Types of MRI Data:
Structural MRI: Includes data from Structural and Diffusion Tensor Imaging.

Functional MRI: Provides data on brain activity and function.

Dataset Scope and Objectives

To understand the neurological impacts of aging and mental illnesses.

To explore the structural and functional brain changes associated with schizophrenia, bipolar disorder, and depression.
Additional Data:

Along with the MRI scans, the dataset also contains:

Demographic information of participants. Detailed clinical data for each participant.
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Participants

Data User
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Human Digital Twin as a Research Data

Warehouse

Real World

Digital Twin

P— —— —— —— ——— S S S S S S S S S S — — — —

Clinical Data

Electronic Medical Record
Integrate

Omics Data

(
I
I
I
I

Image Data

Laboratory Data
Sensing/loT Data
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Clinical applications of Al tools to improve efficiencies for
health care worker documentation

EMRs like EPIC and other vendors now have several Al-tools (over
100 being launched in the next year) that use generative Al to :

(1) Help physicians revise message responses, letters and
iInstructions into plain language that patients can understand.

(2) Use Al to automatically queue up orders for prescriptions and labs

(3) Summarize verbal conversations between a health care provider
and patient into an encounter note with associated billing codes

(4) Eliminate time consuming tasks like drafting insurance denial
appeal letters and reviewing prior authorization requirements

A



Clinical applications of Al tools to improve efficiencies for
health care worker documentation

Additional generative Al tools for medical documentation/diagnosis:

(5) Al will be able to pull in the results, medications and other details
that a practitioner might need when responding to a patient’s
message

(6) Al is able to calculate wound measurements from photo images
(7) Research data-mining Al tools for the Cosmos Database

(8) Prometheus generative Al tool (Microsoft)
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Data Collection

Post-Discharge Care
Home Monitoring
Home Exams (HL2)

Patient Heart .
Hospital Care

Failure History

4

Al ML.A lgorithm for Create post-discharge risk tiering
collection of :>

predictors for for resource utilization

treatment plan

Microsoft

(e}

[N 4
[ [ |
[ ]
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Implementation Post-Discharge Resources by

Risk stratification

High risk for

Re-admission

4

TID data acquisition with wearables
Phone Bluetooth, HH visit 2x/week
With mixed reality visit with CHF
Specialist weekly or 2x/week

© AAMC. May not be reproduced without permission.

Moderate risk for Low risk for Re-

Re-admission

admission

N4 v

Daily data acquisition with 3x/wk data acquisition with
wearables phone Bluetooth, wearables
HH visit weekly with mixed Phone Bluetooth, HH biweekly

reality visit with CHF specialist

Microsoft
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Al Tools for Procedural -
Applications and —
Precisional Skills
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New Approaches to AR Imaging Using 3D Holographic Image
Reconstruction with Automated Segmentation

Courtesy of ApoQlar

© AAMC. May not be reproduced without permission.



Carle lllinois College of Medicine makes
history with FDA-cleared hologram tech for o<g
patient treatment

i:

e

?Q)

_— A

Carle lllinois College of Medicine

makes history with FDA-cleared
hologram tech for patient
treatment

The Carle lllinois College of Medicine at the University of lllinois Urbana-Champaign is the first in

the world to use hologram technology to treat patients. It's called MediView XR and it was just

cleared by the Food and Drug Administration.



https://www.fox32chicago.com/video/1375035

Time Sequential 3D visualization of Seizure

Problem : National shortage of
epileptologists (~10 years of training). They
must review the multi-modal data
separately and convey the location within
the brain to the neurosurgeon for excision.
This process takes a minimum of 1-2
hours.

Innovation: Nearly fully automated
conversion of multi-modal clinical data
(MRI, CT with electrodes, and SEEG
waveforms) into an animated 4D model
viewable in VR with Al identifying foci of
seizure activity for surgical resection.

Impact: Early results are confirming
location within minutes of review in VR.
This technology can increase access to
more patients and improve spatial seizure
loci communication between epileptologist
and surgeon.

© AAMC. May not be reproduced without permission.

Details of media: this is a 20 second video, a seizure begins at 10
seconds and propagates through the brain as detected by adjacent
electrodes (courtesy of Dr. Matthew Bramlet, UIUC).
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Al Applications in Dx & Procedural Skills Simulation

\ A ) Bone Marrow Biopsy and Aspiration VR Training (U ~»
~— Watch later ~ Share

More videos X

|BIGGEST{BANG o e
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THAN
» DIY! r A
e e

) tsdahire
UPS B:
<50.50/whi
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Al Applications in Procedural
Skills Competency Assessment
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Take-home points on Al applications In

medical schools and the healthcare environment
What are the RIGHT Al Tools to embrace now?

How do we use these tools to better prepare the next generation of
physicians?

How will these Al tools be integrated into areas like admissions,
research, innovation, curriculum, clinical environment for training of
skills and evaluation of performance?

How do we prepare faculty to use these new Al tools in education,
research, and in the clinic?

How will our IT infrastructure handle these tools safely?
students/faculty/education/research/clinical enterprise

31 @ AAMC. May not be reproduced without permission.
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The best way to predict the future is to innovate it together!

THANK YOU !

X: oMarkCohenFACS
linkedin.com/in/cohen-mark-a5001414a

meddean@illinois.edu

UNIVERSITY OF

ILLINOIS

AAAAAAAAAAAAAAA

Carle lllinols —~
COLLEGE OF MEDICINE =Carle I
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Pixels to Practice: Imaging’s Role in Medical Al
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Director of Innovation, University of Maryland Medical Intelligent Imaging (UM2ii) Center
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Disclosures

* University of Maryland Medical Intelligent Imaging Center (UM2ii)
Cloud credits from Amazon Web Services, Google Cloud, and Microsoft Azure/OpenAl.

* Association of Academic Radiology Clinical Effectiveness in
Radiology Research Academic Fund (AAR CERRAF)
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Health Equity (MACCHE), supported by the National Institute On
Minority Health And Health Disparities of the National Institutes of
Health (NIH NMHHD) under Award Number #P50MDO017348. The
content is solely the responsibility of the authors and does not
necessarily represent the official views of MACCHE or the
National Institutes of Health.

UMMC Innovation Fund

Previously: AAMC Organization of Student Representatives (OSR)
American College of Radiology (ACR) Informatics Fellow
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I’'m a physician.
| can’t predict the future.

This is (probably) already outdated by

the time | give this talk.

*All discussed items are for

educational purposes only,

specific product is endorsed.

X @©@flo_doo
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Question for audience:

- Is imaging
part of your
medical Al

research / strategy?

The radiologist here has
informed me of the
situation

HEALTH COMPUTING

X @flo_doo

ABO UT M E (Informatics) American College of Radiology

Failure

When Good

s, Biases, and more:

)
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. . UNIVERSITY OF MARYLAND
University of Maryland

" UNIVERSITYof MARYLAND mzii Medical %te”ige%t INSTITUTE FOR
N SCHOOL OF MEDICINE Imaging (UM2ii) Center HEALTH COMPUTING

MPOWERING THE STATE

Dual Fellowships: (Body Imaging) Stanford University, Palo Alto, CA

Radiology Residency: Mt. Sinai West, Manhattan, New York City, NY
Prelim-Medicine: Yale-Waterbury Hospital, Waterbury, CT
Medical School (MD): Oakland University William Beaumont SOM, Rochester, M| *OSR:)

“digital
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# OF FDA APPROVED AI/ML-ENABLED MEDICAL DEVICES, BY YEAR (OCT 2023)

140
Radiology
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0 e .
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UNIVERSITY OF MARYLAND
INSTITUTE FOR
HEALTH COMPUTING

MPOWERING THE STATE

&m‘ggr—g‘ga%’g‘&“AND Data source: https://www.fda.gov/medical-devices/software-medical-device-
samd/artificial-intelligence-and-machine-learning-aiml-enabled-medical-devices

S umii
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m Ophthalmic

m Neurology

® Immunology

M General Hospital

Gastroenterology-Urology

Gastroenterology & Urology

Dental
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The Translation Process

Basic Science | esearch

+ Preclinical and animal studies

« Defining mechanisms, targets
and lead molecules

Algorithms
(“Bench”)

Translation from
basic science to

Translation to Humans

+ Proof of ept Phase 1

Translation tc Practice

Patient Care
(“Bedside”)

Translation
of new data into
the clinic and health
decision making

UNIVERSITY OF MARYLAND
ITUTE

v

(4 -

$ (1] uvErsimyormaryianD Umzii INSTITUTE FOR
AAMC U SCHOOL OF MEDICINE NEALTHM PU (%

©AAMC _May not be reproduced without permission

Al in the continuum of MedEd & Research

= a translational process

X@flofdoo
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‘ The fun part...

Imaging’s role
in Medical Al

(Research)

1: “Bench” - Imaging Al 101

2: “Bedside” - Radiology workflo

3: Translation & the future of MedEd \

oo X @flo_doo
7
80-90% of data is
unstructured (imaging included)
s
...now to use this for research?

8 e Mo Ul R ol BFHEE Xero.so
MC_May not pe ;eproduced without permission
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Al 101: Image data
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Al 101: Image data
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Certainly! Here's a breakdown of the content of each cell in the format of a table:
Row | Columnt

Column 2
q

Mutfin with

blueberries

Column 4

Chihuahua
profile)

Iook
ihuahua (frontal 0 Chihuahua (face
face) -up)
Blueberry Muffin Blueberry Muffin w
witha
Chihuahua (puppy Group of Chihuahua
fi 1) i S puppies

Please tell me what is it in each cell in a tabular format aligned with this picture grid.

i \ Py N
A INSTITUTE FOR
A AMC( |\| C Um “ HEALTH,COMPUTING
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CURRENT

Human

Language = Code: “+.
Programming
applications & Al

§ =
¢

V! Y of RYLANI 20 g
(] sy Ul S

© AAMC. May not be

without

FUTURE

s CUSTOM APPLICATIONS

Call APIs for Al-enabled tools (i.e.
Radiology report editing)

needs programming skills)

SPECIALIZED Al VERTICALS
Leverage AP for specific domains
(i.e. medicine)

D

Real-life

deployment/action

Large Language Models (LLMs)
for downstream use

UNIVERSITY OF MARYLAND
INSTITUTE FOR
HEALTH SOMFUTING

Inputs,
i.e. prompts

Language = natural

+/- APls
Human
1010
1010 L
Language = Code “*., . uus*¥  Real-life
Any machine/Al- deployment/action
enabled task

X @flo_doo
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The fun part...
Imaging’s role
in Medical Al
(Research)

1: “Bench” - Imaging Al 101

2: “Bedside” - Radiology workflo

3: Translation & the future of MedEd
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i ). @
© AAMC. Mav not be reproduced ion. / = -

Radiologists

#MYRADGIRLFRIEND

NURSE CAN YOU JUST GET THE
DOCTOR?

I AM YOUR DOCTOR.
I'M A RADIOLOGIST.

NO, THE REAL DOCTOR.

What society thinks | do

What | thought I’d do (in R1) What | actually do

F = o UNIVERSITY OF MARYLAND

' "I UNIVERSITYof MARYLAND Umzll % INSTITUTE. FIOR

AAMC U scHoot of MeDicing HEALTH COMPUTING X e@flo_doo
© AAMC. May not be reproduced without permission.
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Improving care for 100+ years
by embracing new
technologies and approaches
to medicine.

Since 1895, to name just a few
innovations we’ve adopted...

1 UNIVERSITY OF MARYLANG
NSTITUTE FOR

L~ \ [
~ || B || Qeu
$ m St oo U \7@& HEAL!rHEOMPUTING

D AMMC, May not_be reproduced without permission

Radiologists: Medicine’s earliest
(and best known) data scientists

X-Ray

Contrast Agents

Ultrasound

Nuclear Medicine

Computed Tomography (CT)

Magnetic Resonance Imaging (MRI)

Interventional Radiology (IR)

Evidence-Based Clinical Guidelines

Picture Archiving and Communications Systems (PACS)
Computerized Voice Recognition and Transcription
Electronic Health Records

Value-Based Medicine

Artificial Intelligence & Data Science

X@f[ofdoo
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&

CLINICAL
RADIOLOGY (Al
WORKFLOW

What type of
Altool tostudy? . e
IR . Worklist triaging,
Scheduling « Image acquisition & Computer vision Reporting, & Advanced

pre-processing (optimization)

(image-based tasks) integrated diagnostics

‘|

o
o | @ o
N =)
O"
K
K
.
K
K
.
Interpretive Al
.
5 [ Js¢ UNIVERSITY OF MARYLAND
( |" UNIVERSITYof MARYLAND Um “ % INS;:I"I:TUTE FO(R;
([t N HEALTH COMPUTIN X efto_doo
© AAMC. May not be reproduced without permission.
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What type of

Al tool to study?

CLINICAL
RADIOLOGY (Al
WORKFLOW

Image acquisition &
pre-processing (optimization)

NN,

]
Worklist triaging,

Computer vision
(image-based tasks)

Reporting, & Advanced
integrated diagnostics

g
B

Computer vision

Interpretive Al

Classification

Detection

Segmentation

g =
8

UNIVERSITY OF MARYLAND

ﬁ UNIVERSITYor MARYLAND Umzii INSTITUTE FOR
Ul scroor oF Mepicine IV HEALTH COMPUTING

X @flo_doo

© AAMC. May not be reproduced without permission.
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N

“Good” performance
= means different things

[

Liver metastases: Present/Absent

Classification

Computer vision

Detection

[OMetastases [ Aorta [ Stomach [ Spleen

Interpretive Al

Classification

Detection

Segmentation

AN«

UNIVERSITY OF MARYLAND

=
(][ Unaverstryo maryiAnD Umzii INSTITUTE FOR
Ul scroor oF Mepicine IV HEALTH COMPUTING

Segmentation

® Metastases

X @flo_doo

© AAMC. May not be reproduced without permission.
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J C Journal of the American @
College of Radiology
(o s @ 2020|ACR Data Science Institute Artificial Intelli
* ata sScience Institute Ificial Intelligence
ACR members using Al? % ek
OPPORTUNITY FOR GROWTH FUTURE PLANS
e 0 0
e 0 0.0 0
L N
A= e 0
O Respondents . }
33 / CURRENTLY USING Al Proctices not currently using Al
0 us port of their praciice. plan o purchase Al fools in the
MEXT 5 YEARS
MOST POPULAR ALGORITHMS
9 3k 9.0% 6.4% 4509% 5./%
51 98% £, 90% g 64% @59% sy 5T%
= G, Screening | .‘ IT | Pulmonary MR brain £ Brain
L cienrelnped mammography L -/ embolus analyfics hemorrhage
8 e [ Umill B TS X oo
© AAMC_ May not be reproduced without permission.
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#MedEd: What Al results are important for...
Clinical care? Research?

2021 - INITIAL PILOT

1934 consecutive CTPA studies over 3-month period before go live

phase
PHASE 1 PHASE 2 Variable Overall, N=245" 1,N=116" 2,N=129' p-value
JUL - SEP 2021 JAN - MAR 2022
No Al assisted Reads with Al Positive cases 20 (8.2%) 14 (12%) 6 (4.7%) 0.0342
reads assistance missed by
radiologists
'Frequency (%) for Sex and Status
2Pearson's Chi-squared test
e ([RS8 )11 | %& HEALTH COMBUTING X efto_oo
© AAMC. May not be reproduced without permission.
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Al during residency training
human-Al interfaces as part of learning

INTRAVENOQUS Contrast Media ~ FINDINGS:
dip
WHY
None available \CARDIOVASCULAR, MEDIASTINUM, THYROID:
Normal.
Di‘:;zs“cqua"w |Visualized thyroid gland: E\Iormal]
embolus 1l

Vasculature:
Wormal in caliber and course. . : "
o - Diagnostic quality: [l\dequat
Lree“’-ﬁ " .|| Pulmonary arteries: Ne p s
= - Artificial intelligence: [[]
- Pulmonary artery caliber:

Pick List Choices

Al positive. Concordant.

Al positive. Discordant due to .
Al negative. Concordant. Thoracic aorta: [Normal in caliber and course ]Nd atherg
Al negative. Discordant due tg
Al unavailable.

Heart and pericardium: ﬁ\lormal heart size][No pericardi

Esophagus: [Normally decompressed][m] m

' How (or if) to record when Al was used?
[ [ UNVERSITY OF MARYLAND
8 e [ Umill B TS X oo

© AAMC. May not be reproduced without permission.

> Baseline (2018-01-06) logged in as Admin User
Series 10f 1 64y Male
212 CAP AX VEN, iDose (4) / ABDOMEN
Pancreatic Cancer
2. Findings Tickness Srom Location:-348.1mm
5"6 mA 1’0 kvp
Disease Type Pancreatic Cancer Localize target lesion
Response Criteria Metastatic Disease <
Neuro Chest. Abdominal -
Oncologic Provider Report
o " 1040 Pancrealic Gancer Metastatic Demo,
lass LU Unicnown DOB
0.
Target Lesions Lymph Node 4 ¥ Anterior :
; - ) New Sites of Disease Nd
ApS s ’ Posterior Response: Partial Response (PR)
. Gitteria: Matastatic Disease
Liver Right Lobe Target Lesions
43X3.7cm
= Liver Left Lobe 28x280
194 0m
Basaline —~ u LN Periportal 20x08¢
i em
g% = Liver Right Lobe 44 x350cn]
Pancreas Body 4.5 % 3.6 cn]
LN Periportal 36x13c
Non-Target Lesions
Liver Multiple Presenf
Other Findings
3 /18 arne &27/18
Clinical Information | mg:;ﬁ: Musculoské Study € Other Findings
Metastatic pancreatic adenocarcinoma \ : d  Lumba e No Other Findings
undergoing systemic therapy. ¢ &
Abd W Gurrent Sum 135¢em Reader:
% Change from Baseline -304% St DAt
Imaging Notes < % Change from Lowest N/A
Image quality satisfactory. A tange e e ~14.6%.
Notes
Image quality satisfactory,
—~ UNIVERSITY OF MARYLAND , .
" UNIVERSITYof MARYLAND Um “ INSTITUTE FOR ate sal v, S nce in gastrointestina patic
SCHOOL OF MEDICINE /MY HEALTH COMPUTING onta neEing 2 ori0 oG ctmn ! X efto_doo
prontme s Epub 20 20. PMID: -
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think of imaging = One pillar of integrated diagnostics

(quantitative) imaging-based biomarkers
“omics”

1073 Radiomic Morphological ~ Coarse Texture  Fine Texture Intensity
expression R £33 FR
Y N EJEN Y
106 o : H5EH
s W ]2 S22
§ Ao R
£ =
° 3 /
8 100 5 3
£ & & &
B EEEEEEEEN (e
§ by
Fractal Geometry Topological Wavelet
10

UIVERSITY o MARYLAND 2i P "INSTITUTE FO
AAMC \l‘*"\h"\“,"'l'!-.u MALAND M %;ﬁit HEAL‘T’:;:&)T{}I)ETETFI% X @flo_doo

© AAMC. May not be reproduced without permission.

think of imaging = One pillar of integrated diagnostics

(quantitative) imaging-based biomarkers
“omics”

Tumor Connectomics Framework

A. Multiparametric Radiological Imaging B. Complex Graph Network C. Visualization of the TCF metrics

Peritumoral
Tissue
Signature

omplex Interaction Network

FLAIR

e
Define the tissue of interest, which is modeled as TCF Output

. —f - RD
Xrissue signature = X11, X125 w1 Xmn} © R

=

[ C UM 5 veadiompominG
’ SOMPUT X @flo_doo

AAMC

MC. May not be reproduced without permission.
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The fun part...

Imaging’s role
in Medical Al
(Research)

INSTITUTE FOR
HEALTH COMPUTING

N Ul

© AAMC. May not be reproduced without permission.
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1: “Bench” - Imaging Al 101

2: “Bedside” - Radiology workflo
3: Translation & the future of MedEd

N\
N @flo_doo

The Translation Process

Basic Science | esearch

+ Preclinical and animal studies

« Defining mechanisms, targets,
and lead molecules

Algorithms
(“Bench”)

Translation from
basic science to
human studies

Translation to Humans

+ Proof of Concept Phase 1
clinical trials

+ New methods of diagnosis,
treatment, and prevention

Translation to Patients

Translation tc Practice

« Phase 4 clinical tiw.
outcomes research

« Delivery of recommended and timely

care to the right patient

Patient Care
(“Bedside”)

Translation
of new data into
the clinic and health
decision making

+ Population-level cuwuries
research
« True benefit to society

UNIVERSITY OF MARYLAND
E FOR

' ~
( - e
ey UM R e iR

Translation tc Community

R22\

Al in the continuum of MedEd & Research

= a translational process

think: leadership, faculty, & trainee roles?

image credit “The Translation Process”: https:/ncatsalliance.org/what-is-translational-science/#
amc.org/about-us/mission-areas/medical-

X @flo_doo

sdit background image: https://w

education/artificial-intelligence-and-academic-medicine

(‘,\ AMC Y scHooLoF MepiCiNg

S AMMC, May not_be reproduced without permission
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(Enterprise) informatics infrastructure = your (imaging) research pipeline!
Image Data Access Across the Enterprise

& E! Location: [=: E-I_. H
& The cloud or on-premise li] ; Machines & Al tools

Radiology =~ g - P — sz:liorlogy

]Image Viewer — Picture Archiving and Iage Viewer
Communication Systems (PACS)
AT

DICOM Web g

Data Storage

AT

Image Viewer
=

Pathology VNA (“Vendor Neutral Archive”) . o _
Oncology
. A o
. think: leadership, faculty, & trainee roles?
‘ = M T “INSTITUTE FOR  [1: § R [ B S
e, AMIC M?&'&EFER‘?M’?&“"ND leII % HEALTH COMPUTING R o R S ' o e X@ﬂo doo
© AAMC. May not be reproduced without permission. Saciotogy 2024 Fob 310 Le552030. o ity ol 002 ) e o ~
31

For #MedEd & Al research: Be Al (imaging) literate — understand limitations

"Q(Pef‘t" FQO!?OIOgiS‘t as opposeo{ to...777

No, you connot 3enerate_ o "roscbolow repo(‘t"
Or do you mean "MSK radio[ogist"?

using o single mage of an MRI exom.

No, you comnol assess jont effusion on
this image_, as even a swall Join‘t ePPusion
con give This appearance here.

UIl“f\

| I,PU

Reality

Where did this “right”
side come From???

No, you can't come to this conclusion
based on a S'mgle mage.

No, an "expe,r‘t ro«iiologist" would

describe the type of meniscal tear

AND its location. You also cant conclude
this using o s'm3|e_ mage, as there may
be additional tears.

No, these structures are NOT visible
$, pr_tv: %M this mage.

5:.12‘3:5,"""'" e (mum\ If you had Just asked for a
z/(' Jescﬁp‘tion of this mage or
Were tlne_y r‘o«i‘-ologis‘t&? No r*o«iioIOﬁis‘t I know would have \\g an image caption, this would

accepted this output as is. Clinical domain expertise is have been OK
. o . " “ v . .4
erucial. Details matter. (minus the Ic\r‘ﬂe and mgh‘t ).
P
= oo UNIVERSITY OF MARYLAND
s "l UNIVERSITYof MARYLAND ﬂfll % INSTITUTE FOR
AAMC - S, ACHOGLORMEDICINE HEALTH COMPUTING credit: Woojin Kim MD, https://twitter.com/woojinrad X@flo_doo
© AAMC. May not be reproduced without permission.
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For #MedEd & Al research Be Al (|mag|ng) literate — bias
WE LOVE IT MORE IFWE MADE I T

Automation Bias

The Googte (Al) effect
— -

(trainees?)

impression
Q, iforgot, because i can Google it X @

think: leadershlp, faculty, & trainee roles?
L”.,«,“t‘wm!u cognitive-biases X@flofdoo

umvmsnv OF MARYLAND
"I UNIVERSITYof MARYLAND Umzll NSTITUTE FOR Tt
\ AMC SCHOOL OF MEDICINE HEALTH COMPUTING
htty
© AAMC. May not be reproduced without permission.
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data-for-machinelearning-and
isions/7121041

For #MedEd & Al research: Be Al (imaging) literate - 6"@1 itementionalNeuroiogy SV
physlclan Involvement In AI research An official publication of the AHA and the SVIN
2 2
(U]

0 9 & Sept 2022
oa ©n €]

Door-In CTA  1ochnoloai Radiologi ECRPhysici N logi I ionali Treat t

Commhmmc can echnologist adiologist ysician eurologist nterventionalist reatmen

o e S © © © ©

Processefcan Reads scan Makes referral Recommends care Decides treatment

[ [ l : : =205 i

Historical Workflow Nov 2016 - Nov2018 (n=86)

Standard of Care

Who is missing from new workflow?

al Synchronized Care  workflowbec2018 May 2020 (n=102)

3 1=119.9 min .
| 86.7 min

~ Doordn - Saved in Workflow

artarin  Evk Triage Alerts

\f_.dl?l(.(kr.\lvﬁat ) Scan A.l. Detection to mobile devices ICoordlnate e Treatment (P <0 000 1 )

B ol O pEE) O &

INIVERSITY of MARYLAND E
" &Hoo{%m{mc,ﬁ HEALTH COMPUTING Hassan AE, Ringheanu VM, Preston L, Tekle WG. Artificial Intelligence-Parallel Stroke Workflow Tool Improves Reperfusion Rates
MPORERING THE STATE and Door-In to Puncture Interval. Stroke: Vascular and Interventional Neurology. 2022 Sept 15;372:n304. doi: 10.1161/svin.121.000224. @flo_doo

\ AMC
© AAMC. May not be reproduced without permission.
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37

Healthcare infrastructure devices), interoperability)
P System * Communication & mes (over the life course)
‘ hUvam ITYor MARYIAND § 208 DY
e, l SCHOOL OF MEDICINE Ui W\ HEALTH COMPUTING o o s

© AAMC. May not be reproduced without permission.

MedEd impact: micro to macro

Health
outcomes

Levels of influence

Biological = Representative data,
Demographic labels
Behavioral = Technology Access (i.e.

hardware/software)
= Digital literacy/education
= Usability/Accessibility

Sociocultural
Environment

Digital = Community inequality = Attitudes Towards Use
Environment * Organizational policies s patient-Tech-IT-Clinician-Admin
® Industrial partners relationship, power imbalances
Physical/Built p. P
ysical/ ® Tech norms = Informatics workflow

Environment
Healthcare IT/tech (Interdependence (i.e. shared

Domains of influence

X @flo_doo

=
avc U
© AAMC. May not be reproduced without permission.
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Translation of Al

= Healthcare delivery (research)

What are current needs and solutions related to the safety, effectiveness,

reliability, and transparency of Al used in clinical radiology practices?

Al-enabled tools have potential to ACR and Radiological FOUND MAJOR THEMES IN 2 CATEGORIES:
Society of North America

improve patient outcomes and overall (RSNA) organized
in-person workshop

population health, but only a few have
demonstratedisustained clinical impact. n

Al Product Development:
« Detinition of clinical task
« Data discovery and curation
+ Model development and
performance validation

+ Regulatory clearance and

® . expected standards
‘ ’ . Al Implementation: #
« Institutional governance

Discussed current
radiology Al landscape, « Evaluation and validation
such as experiences « Integration into clinical workflow

and problems, as well . ituti and external
as the stakeholder « Aligning il ives through
needs and solutions and certification

Al

Establishing mechanisms that advance the safety, effectiveness, reliability,

and transparency of Al will be key to facilitating full adoption in radiology.

UNIVERSITY OF MARYLAND

UNIVERSITYo MARYLAND Um’ii INSTITUTE FOR
SCHOOL OF MEDICINE HEALTH sq\Mﬁl{TluG

E STATE

X @©@flo_doo
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Needed: More #MedEd research & application

Board exams Fellowships Society CME, for those
already in practice
2022 < Hle
3 " o OE DATA SCIENCE INSTITUTE®
Noninterpretive Fellowship in Informatics ST Lo AMERICAN COLLEGE OF RADIOLOGY
: )P
Skills

Get Involved Resources

Study Guide

Resources

Glossary of Terms

Informatics e-Learning Hub

Short Course on Al for the Practicing
Radiologist

We will all use Al someday.
How will we make sure all of us use it safely, and ethically?

& - % RSV BALANG
P ] Sssasmayass 'l o3 HEALTH COMBUTING research = continuum of bench to bedside X @fo_doo
© AAMC. May not be reproduced without permission. _
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The Translation Process
Basic Science | esearch
+ Preclinical and animal studies
« Defining mechanisms, targets
and lead molecules .
Algorithms
(“Bench”)
Translation from
basic science to
human studies
Translation to Patients q A
”' Al in the continuum of MedEd & Research
= a translational process
Patient Care
(“Bedside”)
Translation
of new data into
the clinic and health Translation t¢ Community
decision making s
. think: innovation!
f [ o UNIVERSITY OF MARYLAND
8, e lmmmsmomene URFT R eadiiuiige Xt oo
©AAMC May net be reproduced without permission i
40
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Tasks that New tasks that
humans can do humans can do with
the help of machines

(Generative) Al?

Source:
Human Development Report Office based on Brynjolfsson (2022).
UNDP (United Nations Development Programme). 2022. Human Development Report 2021-22: Uncertain Times, Unsettled Lives:

Shaping our Future in a Transforming World. New York.

UNIVERSITY OF MARYLAND

g ~ "
( " UNIVERSITYof MARYLAND Umzll INSTITUTE FOR
' A SCHOOL OF MEDICINE HEALTH “COI{PUTIN X

© AAMC. May not be reproduced without permission.
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New Al-enabled tools: Dynamic Digital Radiography (DDR)

E
F Al patients with normal Al patients with restrictive
physiology Al patients with COPD physiology
@ 1004 ' 100 100 ‘
T 50 | 50 | 50 ‘
S o] . 0 -— 0 ‘;
% -0 ] -50 - -50 |
= 00 -100 -100 4 v i
200 300 400 500 600 200 300 400 500 600 200 300 400 500 600

Lung Area (cm?)

Frame No.

P
s [ Js¢ UNVERSITY OF MARYLAND
a "I UNIVERSITYof MARYLAND Um II % INS;:I'ITUTE FOR

Ul scroot or mepicine i HEALTH COMPUTING X@flo,doo

© AAMC. May not be reproduced without permission.
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HOME

A AND. vi
ure UMYHT B wealimoes

lay not be reproduced without permission.

credit: https://www.youtube.com/watch?v=2ts7Gxx2uc8

Be part of the innovation. What applications can you imagine?

1/jama 202314217

10100
JAMA. 8010100 0 ) 2023,

published online
, DICINE :n Medicine
; unication | AlIN ME MOdElS m
JAMA | Special con(;mAdoption of Large Language
Creation an ffer. MO

. BS. MHSA: Michael A. pfe

amH Shah MBBS. PhD David Entwist!
3 i
Nigam

The medical profession has made a mistake in
not shaping the creation, design, and adoption of
most information technology systems in health

care... the same mistake cannot be repeated.

P
s = oo UNIVERSITY OF MARYLAND
H "l UNIVERSITYof MARYLAND Um2“ % INSTITUTE FOR
Ul scriooL or mepicin T HEALTH COMPUTING X@flo,doo
© AAMC. May not be reproduced without permission.
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Leaky Pipeline in Academic Radiology

Presented on 8/27/2024

: — B
Medic Early Scientific Career | Faculty Leader:
school (Academic Radiologists) Level Academic

>40 AGE (years)

18-25 25-35 >35

Consider your Academic Medicine hiring practices...

especially in Informatics & Al leadership.

INSIIIVIE FUR
TH COMPUTING

L
T UNIVERSITY of MARYLAND UM 5 vea

B

X @flo_doo

Weigel KS, et al. Acta Radliol. 2020 Jun;61(6):743-748. doi: 10.1177/0284185119881723. PMID: 31648538

¢
Fasne 1l
\AMC U scroot oF MEDICINE
L© AAMC. May not be reproduced without permission.
45
(]
e _0
#MedEd eee
o]
o s o
The future is now == s
adaptabilit:
5t and beyond » h .
Artificial intelligence, empathy,
Human cyber- trans-disciplinary
* phvsicaleysions collaboration
2000s Information
. 4th management,
Industrial R Deep expertise,
revolutions ® ML, NSRS disciplinary STEM,
Social networking
1970s Complexity &
Productivity
Business models to
L’d reduce risk,
1870s Computers, standardization,
® [ Automation certainty
1780s . . .
2nd Basic engineering,
— fact:
[ ) Electrical energy, manaac :gent
Y [ ) ° Mass production g
qst
Steam engine, Physical lat_:or,
Machines learn a skill

UNIVERSITY OF MARYLAND
INSTITUTE FOR

"
UNIVERSITY of MARYLAND
¥ umi % HEALTH COMPUTING

¢ 'S
$ A m S M
/-\ AN A CHOOL OF MEDICINE

AMC
AAMC. May not be reproduced without permission.
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What do you think of

g

X @flo_doo

S 03 INSTITUTE FOR
% HEALTH COMPUTING

AAMC(
© AAMC. May

Thank you for listening!

For any questions or comments, please contact:

Florence (Flo) X. Doo, MD MA (she/hers)

(fdoo@som.umaryland.edu)

v
‘ = i "INSTITUTE FOR
? "I gg{]ggfsg)[;r&z{;%?gLAND Uﬂf“ % HEALTH COMPUTING
{a MPOWERING THE STATE X @flo_doo
© AAMC. May not be reproduced without permission.
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rrow’s Cures®

Tomorrow’s Doctors, Tomo!

3

Leveraging Al for Research & Innovation .

Common pitfalls in project design =
Gustavo A. Patino, MD PhD
Associate Dean for UME, Western Michigan \
University Homer Stryker M.D. School of

Medicine

August 27, 2024

Association of
_  American Medical Colleges

© AAMC. May not be reproduced without permission



Disclosures
Assistant editor for Academic Medicine

Technical reviewer and LiveProject mentor for Manning
Publications

All opinions are my own and do not represent those of any of my
affiliated organizations

MC. May not be reproduced without permission.
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What do we mean when we say Al?
Limit this discussion to:
Machine learning (ML)

Generative Al, especially large language models (LLMs)

MC. May not be reproduced without permission.

AW\
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Common pitfalls using Al in research

Al is the focus of the project and not a tool to answer a question

Not sharing enough details to allow replicability and assessing
external validity

Focusing exclusively on Al performance, failing to
engage with the model

Endowing the Al models with human qualities

AW\



MC. May not be reproduced without permission.

Is Al the right tool for the research question?
ML and LLM aim to make predictions
|s there something to be gained from Al predictions:

Are they better than those done by humans?

Are they more cost effective than those done by humans?

Use Al methods only if predictions with those conditions are
needed

AW\



MC. May not be reproduced without permission.

Use the same standards as for other experimental
approaches

Need to allow for replicability and assessment of external validity

Provide thorough description of the dataset, including the split
between training and testing subsets and any processing

It is not enough to mention the programming language and libraries
used

Consider sharing the scripts
Use same evaluation standards as for human users

AW\



Engage with the Al model
Performance is important, but is not the only important aspect

Report performance using applied measures (e.g. sensitivity)
instead of loss functions (e.g. log-likelihood)

What independent variables proved important to make the
predictions?

Do the misclassified samples have something in common?

Is there any evidence of bias?

MC. May not be reproduced without permission.
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Al is just a tool

The fact that these are mathematical techniques doesn't mean the
results are infallible

Can be biased

Still need quality data for data development
Results are heavily dependent on the human user

Importance of prompt quality for LLM output

The model can find correlations between variables, but doesn't
care what those variables are

MC. May not be reproduced without permission.
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Emerging Technologies for Teaching & Learning:
Digital Demonstrations Virtual Conference

Sponsored by MedBiquitous and the AAMC Affinity Groups on Information
Resources (GIR), Educational Affairs (GEA), and Student Affairs (GSA)

Save the Date: Feb. 5-6, 2025
Registration will open in November

Selected presenters will demonstrate innovative ways that educational
technology can support teaching and learning in HPE.

« Accessibility aids « Content development

« Accreditation « Curriculum mapping
m - Application of Al tools + General assessments
« Clinical skills « Simulation

assessment « Student Support
« Competencies Services
« Content delivery


https://www.abstractscorecard.com/cfp/submit/login.asp?EventKey=NQSPMYED

Scholarly Publishing Webinar
Series

Improve your writing and learn how to successfully navigate
the peer-review and publication processes

ni -Hh

.
e Register for upcoming sessions

* View the recording, slides, and key takeaways from past e - j; w
sessions

1
walll “’Wl/ﬁl

aamc.org/publishingwebinar

Hosted by Academic Medicine & MedEdPORTAL

© AAMC



MedEdPOR TAL" | teshing anaLeamn
e Teaching and Learning Resources

MEDLINE-indexed journal

AUTHORS % ABOUT % COLLECTIONS

- e

download. All materials are immediately available
) . upon publication

Author support: Creates access avenues for

Policy Advocacy Workshop Tools for Training Considering Culture and Conflict: A Novel
Pediatric Residency Training): A Case-Based Medical Students to Act on Climate Change Approach to Active Bystander Intervention

diverse scholars, including trainees and faculty
' historically underrepresented in medicine

Submit, read, and learn more at mededportal.org

Follow us on@ @MedEdPORTAL
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Connect Beyond the Pages of
Academic Medicine

o
Academic Medicine Journal
academicmedicineblog.org

ki) Academic Medicine Podcast

ACADEMIC 4.
& @AcadMedJournal .




Get involved, advance your career, help
move the field of medical education
forward

aamc.org/about-us/mission-areas/medical-education

Make the AAMC Your Medical Educatlon

Home



Artificial Intelligence

Learn from Experts & Engage with Colleagues

Check out our ...

OO

* Webinar series
* Key resources collection

* Discussion threads

Check out our ...

* Al and Academic Medicine webpage
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Upcoming AAMC Al Webinars

The Use of Artificial Intelligence (Al) Tools in the Scholarly Publishing Process:
Considerations and Practical Suggestions for Scholars — Sept. 10, 2024

Building Al Partnerships Across Medicine, Industry & Government — Sept. 24, 2024

Past AAMC Al Webinars

Artificial Intelligence and Medical School Admissions and Selection -
July 30, 2024

Leveraging Al to Support Operational Functions - June 25, 2024

Register for the

* Video recording monthly series!
And find

resources from

past webinars.

&
e
®AAMC

 Presentation slides
* Q&A section summary
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Join the AAMC Communities

Engage with colleagues through discussion threads, access useful
resources, and network with peers on topics of interest in this
free virtual communities network

communities.aamc.org
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FIRST Program

Financial Information, Resources, Services, and Tools

Information and guidance about paying for medical school, managing money, and successfully
repaying student loans

Assistance with

navigating the - Strategies to wisely
QT complexities of [ ] manage student loan

paying for medical debt.

school.

Resources & tools to Education & support

expand financial through onsite &
4§ literacy skills & s, | virtual school

knowledge of money sessions, webinars,

management topics. publications & more.

AAMC



Gain the Resources and Expertise to
Achieve Organizational Transformation
and Alignment

Interested in launching a strategic planning process or
enhancing alignment between your research,
education, and health care delivery missions? Explore
Member Organization Solutions and the Aligned
Institutional Mission Program.

Learn more
e aamc.org/mos
e aamc.org/aim

© AAMC



Careers in Medicine®

Choosing a specialty is one of the most
significant decisions students will make.

We can help with resources for students and
advisors.




AAMC StandPoint Surveys: 2023 State of Medical School Faculty

Engagement — Now Available

Gain key insights into the most salient issues affecting
faculty engagement in academic medicine, using data
collected from ~ 18K full- & part-time faculty between
January 2020 & December 2022.

Download your copy today.

aamc.org/facultyengagementreport
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