Disclosures and Confidentiality Notice:

® Contracted partnership between UMSL-Affinia Healthcare
Receive funding for hardware-software telehealth sol
Own telehealth IP
May mention use of off-label drugs
No disclosure of identifiable PHI
Approved consent to use images of humanitarian efforts
Lectures may not be reproduced, copied, or shared without prior consent

No medical or legal advise. Talk to your doctor o seek legal counsel

Tareq

v

am Nabhan, OD, FACU, FVI

Associate Clinical Professor - University of Missouri - St. Louis (UMSL)
Lead Attending at Affinia Healthcare

Active in the R&D of hardware-software telehealth solutions

3/17/2026

SGE CMS MEDCAC
Fellow of VOSH/International and on Board of Directors

Fellow of the Association of Clinicians for the

Advised AOA’s Telehealth Council Underserved

AOA’s Quality Improvement & Data Committee. VCA Advisory Committee
OSELF and RestoringVision Clinical Advisory Panels President of SEDS and on the Board of Directors

SVOSH faculty advisor

Nabhan, Tareq Issam

Topics: Adoption

Identifying the nee
Awareness, Affordability to healthcare serv
*  Prevalence and incidence rates of XYZ
Quality/Meaningful use metrics (e.g. HEDIS)
Forming the team

main expertise

Outcomes
Comparisons to established benchmarks, standards of care, gold standards, etc.

Sustainability: Impactful, cost-effectiveness, scalability, billing/coding/reimbursements

racy, Diagnosability, Convenience, IT and workflow Integration
Making the case

* Anchored in all the above
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Global blindness and visual impairment

World report
on vision
Executive Summary

be addressed.

At least 2.2 billion people
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World Health
Organization

Global magnitude: eye conditions and vision

“Eye conditions are remarkably common. Those who live long enough will experience at
least one eye condition during their lifetime. Globally, at least 2.2 billion people have a
vision impairment or blindness, of whom at least 1 billion have a vision impairment that
could have been prevented or has yet to be addressed. More reliable data on the met and
unmet eye care needs, however, are required for planning. Also, the burden of eye
conditions and vision impairment is not borne equally. The burden tends to be greater in
low- and middle-income countries and underserved populations, such as women, migrants,
indigenous peoples, persons with certain kinds of disability, and in rural communities.
Population growth and ageing, along with behavioural and lifestyle changes, and
urbanization, will dramatically increase the number of people with eye conditions, vision
impairment and blindness in the coming decades.”

Prevalence of DR in DM:
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*Hyperopic Shifts *Choroidal Folds - E_
-Up to +1.75 diopters parallel grooves in

(5) the posterior pole (5)

+Optic Disc Edema (swelling) (5)

+*Altered Blood flow «Increased Optic Nerve
+“cotton wool" spots (3) Sheath Diameter by OCT (6)

Cinary bod

+Globe Flattening (same 5 as abgwe

MRI Orbital
Image
showing
globe
flattening

Normal Globe  Flatten Globe
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Diabetes by the #s:

* Prevalence of diabetes mellitus (DM) (2019): :
* Global estimate ~ 463 million
* ~50% are unaware of their condition
* Projected to be 700 million by 2045 2
* United States ~37 million
« Ranked 4t for number of people with diabetes (20-79 years)
« Estimated 98 million adults 18+ have prediabetes (2018)
« ~1in 3 Americans have diabetes or prediabetes 3
* Prevalence of diabetic retinopathy (DR):
* Leading cause of blindness among working adults
* Global estimate ~103 million; 22.27% (2020) 2
* United States ~ 7.7 million; ~25%5
* ~1/5 adults with type 2 diabetes will have some eye involvement when diagnosed 4

Workforce burden: Eyes by the #s

37 million Americans with DM

74 million eyes [+/-; (-) more likely]

202,740 eyes/day (101,370 patients/day)

8447 eyes/hour

141 eyes/minute

2.4 eyes/second, 24-hours/day, 7-days/week, for a year... at least every year

98 millon American
adulis—more than 1in 3
have prediabetes
ted blindn million/yr Million
*  This number continues to climb
« Another ~100 million with pre-diabetics
. o of 112,000 non-diabetic patients = 13.9% had evidence of DR lesions

don’t know they have DM
D e

hy”
* Managing many other conditions (HTN-ret, HCL, Glaucoma, Cataracts, Ametropias, Strabismus, etc.)
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Leveraging these solutions terrestrially

Normal Retina

A Proven Process: VA, IHS, NASA

452

Limited field
shows 15% of the retina

200%)) )=

uwr
shows 82% of the retina
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Billing and Coding: Remote Imaging of the Retina to Screen for Retinal Diseases

Article Type: Billing and Coding
Original Effective Date: 09/30/2021
Revision Effective Date: 01/21/2022
Revision Ending Date: N/A

Retirement Date: N/A

92227: IMAGING OF RETINA FOR DETECTION OR MONITORING OF DISEASE; WITH REMOTE CLINICAL STAFF REVIEW AND
REPORT, UNILATERAL OR BILATERAL

IMAGING OF RETINA FOR DETECTION OR MONITORING OF DISEASE; WITH REMOTE PHYSICIAN OR OTHER
QUAEITIED HEALTH CARE PROFESSIONAL INTERPRETATION AND REPORT, UNILATERAL OR BILATERAL.

IMAGING OF RETINA FOR DETECTION OR MONITORING OF DISEASE; POINT-OF-CARE AUTOMATED ANALYSIS
RNT'REPORT, UNILATERAL OR BILAT
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1% AMERICAN OPTOMETRIC ASSOCIATION

The underlying purpose of Al is to allow wealth
% = . . 2026 COMMITTEE DESCRIPTIONS
to access skill while removing from the skilled Gompriseor the formes Now Technology Commities and Qualiy Quariery mosting.

Improvement and Data Committee, this commitiee identifies, engages

the ability to access wealth. o st Stothe e care

. . Innovations in Gare Hub, a key program at Optometry’s Meeting aimed driving connections
#ai #generativeAl betwsen doctors of optometry and innovators n eye care. The
F a

technologies.

ARTIFICIAL INTELLIGENCE

oy 2 or @ machine to thi

DEEP LEARNING

‘Specialized machine learning technique enabiing.
‘machines to train themselves to perform tasks.
Erampies: mage divscaton, vehcledetecton sentment sy
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Different measurements can be used to estimate BA, including clinical biomarkers
tal cholesterol, blood pressure, or combination of several clinical biomarkers ,
such as ‘PhenoAge’, telomere length, DNA methylation, etc.
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RESEARCH PAPER

Retinal photograph-based deep learning predicts
biological age, and stratifies morbidity and

mortality risk

Simon Nusinovic' 27, TyLer HYunGTAEK Rir

Yi-CHUNG THaM' 24, Ning

SAHIL THAKUR', CHAN JOO LEE®, CHARUMATHI SABANAYAGAM!
SUNG 500 Kit®. Hyeon CHANG Kine’, Tien-Yin WoNG
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AOA FIRST LOOK

Today’s news from newspapers, TV, radio and journals for members of the American Optometric Association

H
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Mar 19,2025, 7:01 AM

,AMERICAN OPTOMETRIC ASSOCIATION

Panel Says More Studies Needed To Investigate Differences Between Male, Female Eyes

(3/18, Cimberle) reports a panel of ophthalmologists at an eye surgery meeting “measured the eyes in a
large population of all ages and found differences in axial length, lens thickness and shape, anterior chamber
volume and other parameters between male and female eyes.” Marie-José Tassignon, MD, the moderator of the
panel, said, “There is a difference between female eyes and male eyes in babies, and it continues in adults. Now
whether that is important, I don’t know because nobody has ever studied that.” Because of the “significant
differences” between the sexes, the panelists said "more studies are needed to assess how these distinctions

should be addressed in eye care.”

PNAS B ——

Accurate estimation of biological age and its application
in disease prediction using a multimodal image Transformer
system

BA prediction ~2.5 years versus CA

Nabhan, Tareq Issam

Chronological age: 63 years
RetiAGE: 0.0005 (lowest quartile)

Interpretation: macula

Outcome: Alive at end of follow-up, age 73

Chronological age: 67 years
RetiAGE: 0.0295 (lowest quartile)

Interpretation: macula, optic disc margin,
and arcade vessels

Outcome: Alive at end of follow-up, age 77
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XRAI
Saliency Map

Ground Truth
Prediction male, Ungrads Female

Confidance Score 0661
(Softmax: Sox)
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“It is superior to established BA
prediction models such as DNA
methylation clocks,
transcriptome aging clocks, and
blood profiles. Our Al model
also shows statistically
significant differences in BA
between healthy and diseased
subjects, indicating that the
impact of diseases in BA and the
potential of BA-based AgeDiff as
an effective biomarker of aging
and age-related disease
research. Our study showed a
link between accelerated BA
and risk of chronic diseases such
as CHD, CVD, CKD, stroke,
hyperten:

Chronological age: 63 years
RetiAGE: 0.867 (highest quartile)

Interpretation: macula

Outcome: Died at age 68

Chronological age: 65 years
RetiAGE: 0.964 (highest quartile)

Interpretation: macula, optic disc
margin, and arcade vessels

Outcome: Died at age 71
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DIGITAL Bboutiv

The first FDA-approved Al system in all of medicine! Our Approach to Al Diiven Diagnosics

Al the Right Way
' Dong, s

r and make
dlinical disease
alists would use.

ic Al built on an ethical foundatior

sults at the point-of-care

Diagnosti
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DIGITAL IDx-DR Analysis Report

Phelcom Eyerl Phelcom Eyer2
= According to the DD,

Analysis Details

their solution is used
in over 1000 sites
nationwide.

as) n
JUniversity in St.Loui

Aaron Y. Lee, MD.
named new head of
Ophthalmology &
VisualSciences
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OPTUM:

In October 2019, researchers found that an algorithm used on more than 200 million people in US hospitals to
predict which patients would likely need extra medical care heavily favored white patients over black patients.
While race itself wasn’t a variable used in this algorithm, healthcare cost history was. For various reasons,
black patients incurred lower healthcare costs than white patients with the same conditions on average.
Researchers worked with Optum to reduce the level of bias by 80%.

COMPAS:

The Correctional Offender Management Profiling for Alternative Sanctions (COMPAS) algorithm was used in
US court systems to predict the likelihood of recidivism. Due to the data used, the model chosen, and the
process of creating the algorithm, the model predicted twice as many false positives for recidivism for black
offenders than white offenders.

Amazon:

Amazon relies heavily on ML and Al. In 2015, Amazon realized that their algorithm used for hiring
employees was found to be biased against women. The algorithm was based on the number of resumes
submitted over the past ten years, and since most of the applicants were men, it was trained to favor men
over women.

Nabhan, Ta
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What is Al bias?

An underlying prejudice in data that’s used to create Al algorithms
Can ultimately result in discrimination and other social consequences.

Example: An algorithm is designed to decide whether an applicant gets accepted
into a university or not and one of the input conditions is geographic location. If the
location of an individual was highly correlated with ethnicity, then the algorithm
would indirectly favor certain ethnicities over others.

Let’s look at some real-life examples of when Al algorithms have demonstrated
prejudice and discrimination towards others.
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EI UNesCo | United Nations Educational, Scientific and Cultural Organization

Four core values:

Central to the Recommendation are four core values which lay the foundations for Al systems that work for the
good of humanity, individuals, societies, and the environment:

4

‘Humanrights and” Ensuring diversity and Environment and
human dignitygs " ,, ecosystem flourishing
2 just, and
Respect, protecti societies
ppromotion of human rights 4y
and fundamental freedoms
and human dignity

AI—Human Romances Are
T omoNs PLAYING THE FIELD iehing :
WITH MY Al Flourishing—And This Is

Esther Perel on the Falsehoods BOYFRIEN J}’St Ehi Beginning
of a Frictionless Relationship agees o S« © oo

‘3 by . Cho

MIT Study Finds Chatbot Love
Is Real—and It's Often
THE PEOPLE WHO MARRY Unintentional
CHATBOTS :

A groving commuricy s buiking e with arge

The women in love with Al companions:
. ‘Tvowed to my chatbot that Iwouldn't
s leave him’

By Amogh Dini

Ehe New Pork Times Magazine

China’s Al Boyfriend Business Is Taking On The Way We Live Now

alLife of Its Own They Fell in Love With A L. Chatbots|
— and Found Something Real
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