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doi: 10.1136/bjophthalmol-2021-319807 “ ®

mortality

Results
The DL model achieved a strong correlati

* No signifi
and cardiovascular- or cancer-related mortality
Conclusions
indicate that r

stratification and delivery of tailored interventions
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...Systemic
Anatomy and
Physiology

* Retina is a highly metabolic neural tissue with a
microvascular supply originating at the internal
common carotid artery i
ocular « Only currently in vivo view of neurological an:

PhySiOIogy circulatory systems (to my knowledge)

+ Systemic vascular, collagen vascular, neurological and
% autoimmune changes that manifest as retinal
System|c dysfunction can precede clinical symptoms by months

. to years
Disease

Although the diversity of systemic disease is broad,
shared characteristics with the eye include:

« Inflammation

* Oxidative Stress

 Mitochondrial dysfunction

i —

Systemic Vasculopathies

Diagnosis * Neurodegenerative
and Autoimmune

Collagen Vascular Disease

« Mangement
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Vasculopathies

Diabetes Mellitus R . ™

Worldwide prevalence is estimated at 483M
* ~50% of diabetics are undiagnosed
Estimated 5M diabetes related deaths in 2019
« ~50% were < 60 years old

Retinal flavoprotem FAF as a measure of retinal health
ctions of the Am Ophthal Society (2018) 106:215

6-hour transient hyperglycemia results in significant 6-day
increase in mitochrondrial ROS that is the underlying cause
of diabetic retinopathy

FAF imaging of retinal flavoproteins can detect in vivo
mitochondrial ROS

Avarage béansiy s

Zeiss FF4 fundus camera using 467nm excitation and 535nm
emission filters with electron-multiplying, charge-coupled
device (EMCCD)

Vasculopathies

Diabetes Mellitus

ield flicker ERG recording

called RETeval can be use
screen for DR. Study re d flicker ERGs with this device from 48 normal eyes and 118 eyes with dxffe:em
severities of DR. Sys ered a constant fastlcatoal [T by adjusting the flash luminance that comp

changes in the z

when the implicit time was used for the index, the area under the ROC curve was 0.84 for the detection of DR and was
0.89 for the detection of DR requiring ophthalmic treatments. Results suggest that implicit times of the flicker ERGs
ded by the small, mydriasis-free ERG system can be used as an adjunctive tool to screen for DR

e e s 39 cun seumes 108 e 30 g sras 6 sar

Vasculopathies
Diabetes Mellitus

Skin autofluorescence predicts incident DMII, CVD and
murtallty in the general populat:on

gia (201

72880 partcipants who underwent baseline nvestigations had .mhd‘ll?d baseline
skin AF values available and were not known to have dial
Participanrs were diagnosed with incident DMII by a fasting blood glu mg/dL
or HbALC 2 6.5% at follow-up.

« Participants were diagnosed as having incident CVD (MI, coronary interventions, C
TIA, intermittent claudication or vascular surgery)

SAF z3c0m8

Results
After a median follow-up of 4 years, 1056 participants (1.4%)
individuals (1.7%) were diagnosed with CVD while 928 (1.3%) had died.
+ Baseline skin AF was elevated in participants with incident DMII, CVD and those who Baseline SAF at 4-year follow-up shown as mean & SE

had died compared with individuals who survived and remained free of the two NoDMII/CVD: 69,743 DM:977  CVD: 1171

diseases DMCVD: 55 Death: 9

Skin AF predicted the development of DMIl, CVD and mortality independent of

metabolic syndrome, glucose and HbA1c. vs no type 2 diabet

i <0005 fwomen o =
grou

oMGVD Daam

bsions/interpretation #p <0.001vs DI
invasive skin AF measurement shows clinical value for screening for future risk 555p <0.001
of DM, CVD and mortality independent of glycemic measures and metabolic syndrome
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Vasculopathies
Diabetes Mellitus
Diagnoptics Advanced glycation end-products (AGE) reader

Type 2 Diabetes population (n=987)

complicaens

seutar

Vasculopathies
Hypertensio

US prevalence is estimated at 116M (~45% of adults)
+ Leading modifiable risk factor for cardiovascular
disease and premature death

Clinically-evident hypertensive retinopathy signs
typically develop late in the disease

High-resolution retinal microvascular imaging
+~ Lumen caliber changes

Retinal capillary rarefaction and flowrate
Density relative to normative database

Hypertensive retinopathy identification through retinal fundus
image using back-propagation neural network.
| ics: Conference ac i

| Systemic hypertension associated retinal microvascular changes
can be detected with OCTA

T —

Systemic * Vasculopathies
< Neurodegenerative

* Autoimmune
» Collagen Vascular Disease




Neurodegenerative disease
Parkinson'’s disease

« Motor disorders associated with degeneration of dopaminergic
neurons in the substantia nigra associated with high levels of
synuclein
= Abnormalities in visual function have been reported in PD and LBD
correlated with changes in retinal tis
Inner retinal involvement
Protein d (a-synuclein) within retina
i 2 wp orsonen

u Accirmulation

oginl sctivation

T ——
- Neurodegeneration

{ Thines
} Thineing

Neurodegenerative disease

Parkinson’s disease B

Tear Proteins as Possible Biomarkers for Parkinson’s Disease
10 (2018) 59:4909

Methods

Tear samples from 60 diagnosed PD patients of varying severity and 30 matched non-PD controls were and pooled

from both eyes for analysis. a-synuclein and MMPS were measured using a human magnetic luminex assay kit while lactoferrin
measured using a human lactoferrin ELISA kit. Oligomeric o-synuclein was measured using a human a-synuclein ol

ELISA kit

Results
Total a.ynuclein decreased significantly in PD patients
relative to healthy controls However, oligomeric a-synuclein
increased significantly in PD patients relatve to healthy control
N rer MMP9 or LF varied significantly between PD and controls

Canclusmns
Total tear a-synuclein and oligomeric synuclein may have
potential to discriminate between tears of PD patients and
healthy controls
Elevations in oligomeric a-synuclein are found in early, b
intermediate and late-stage PD

Neurodegenerative disease
Multiple Sclerosis —

Autoimmune disease represented by axon demyelination,

disruption of inflammatory homeostasis and neuronal death
Cerebral pathology may mirror ocular manifestations
Disease progression governed by the slow, subclinical
injury accumulation of neuroaxonal structures

MRIis pivotal in clinical management/diagnosis of MS
+ Several limitations:
+ Low sensitivity of conventional MRI in grey-matter
involvement
Diffuse damage in white matter
Conventional MRI shows limited associations with
clinical status prrere

Etiology remains unclear with no definitive cure
+ MS cases (within United States) are more frequent above
the 37t parallel than below
Above - 125 case per nm 000
low - 65 cases per 101
“Risk s defined AFTER me age of 15

8/31/2023
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Neurodegenerative disease

Multiple Sclerosis

Retinal imaging with OCT: Biomarker in MS?
Eye and Brain (2018) 8:701-70!

Associated with RNFL thinning and neuronal degeneration

OCT imaging has demonstrated a significant differences of average and temporal RNFL thickness was found
in:

« MS patients with optic neur
« MS patients without optic neuritis

A/ &8

"

Neurodegenerative disease

Multiple Sclerosis

Abstract
F

easibility of OCT measures of retinal asymmetry as a diagnostic test for MS across 72,120 subjects for inter-eye percentage
difference (IEPD) and inter-eye absolute difference (IEAD) were calculated for the macular GCC, ganglion cell inner pl
layer (GCIPL) complex and ganglion cell complex

OCT macular GCC inter-eye difference may be considered as supportive MS diagnostic criteria in a young patient
without relevant co-morbidity

Does not allow separation of multiple sclerosis from neuromyelitis optica

(NPY) forche

Neurodegenerative disease
; . AD subject
Alzheimer's disease —

AD is characterized by an insidious onset of cognitive decline with
deficits in episodic memory:

+ Forgetting recent personal and family events

« Losing items around the house

+ Repetitive questioning

As the disease progresses, other deficits gradually arise including:
+ Aphasia (language)

« Apraxia (motor)

+ Agnosia (recognition)

- Visuospatial difficulties

- Executive dysfunction

+ Clinical diagnosis is made using Mckhann (1984) criteria:
- Definite AD (established by postmortem or biopsy),
* Probable AD

- Possible AD (other cognitive syndromes equally likely)

*Average AD survival is typically 8-12 years from symptom onset**




Neurodegenerative disease
Alzheimer’s disease

Associations between recent and established
ophthalmic conditions and risk of AD

Glaucoma 5-yr HR:
1

Recent
Established

AMD 5-yr HR:
Recent
Established

DR 5-yr HR:
Recent
Established

*Glaucoma, AMD and DR are associated
with increased AD risk

Clinical Retinal Imaging
Alzheimer’s disease (AD)

Retinal amyloid pathology and proof-
n

Curcuminis a lipophilic polypher
derived from turmeric
with a high affinity to A

ABin AMD
osed

High bio: ilty, proprietary blend
used in conjunction with cSLO:
+  100% sensitivit
81% specificity
Retinal AB load was strongly correlated
with brain amyloid plaque burden
confirmed through PET imaging

Specific Retinal Biomarkers
of Alzheimer’s Disease

Results:

+ Baseline analysis showed a significantly higher
prevalence of peripheral hard drusen in AD
subjects (25%) vs. control subjects (4%)

+ Marked increase in drusen number at the 2-year
follow-up in AD subjects vs. control subjects

Conclusions:

+ UWF retinal imaging revealed a significant
association between AD and peripheral hard
drusen formation beyond the posterior pole at
baseline and over 2-year progression

1) Progressive neurodegeneration
2) Chronic microvascular insults
3) Protracted oxidative stress

8/31/2023
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Neurodegenerative
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Automimmune disease

Grave's disease TR .

 Hyperthyroidism caused by thyroid-stimulating
antibodies to the TSH receptor

* Most commonly affects females ages 30-50
* 8X more common in women than men and risk
increases if other family members affected

« Other system conditions linked to Graves:
sR,

+f-SCE
* Celiac
» Addison’s disease (hypocortisolism)

Automimmune disease
Grave’s disease —> Thyroid Eye Disease

Selenium supplementation for patients with Graves' hyperthyroidism
(the GRASS trial): Randomized controlled trial.

8/31/2023

(2013) 74, 1-10.

Methods:
blinded, multicenter dinical trial including

thyroidism within the last 2 month

zed ( wo tablets of 101

the control
nificantly lower in selenium group (p
also significantly higher in the
elenium group (19 6).
Kaplan-Meier survival curve showed selenium group had a significantly higher rate of
remission than controls

Condlusions:
Selenium supplementation @ 100ug BID x 6 months can enhance the effect of
antithyroid drugs in patients with Graves' disease

10
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Automimmune disease
Grave's disease —> Thyroid Eye Disease

In vivo confocal microscopy assessment of MG
nts with Graves’ orbitopathy

Methods
Forty patients (80 eyes)
matched control participants (¢
ic examination was then
surface and MGs including in

Results
All confocal microscopy as o ignificantly differed among
groups (all P = 0.000). Compared to controls, GO groups showed significant
differences in all measures (P<0.05). Eyes with active GO had higher degrees of
acinar irregularity and inhomogeneity, while eyes with inactive GO had higher
degrees of secretion reflectivity and fibrosis (all P<0.05)

Conclusions
IVCM effectively revealed microstructural changes of MGs in eyes with GO
and provided strong evidence for the roles of obstruction and inflammation in
the ocular surfa rocess. Furthermore, it revealed discernible
patterns of MG abnormalities in eyes with active GO and inactive GO,
which are not easily distinguishable by clinical examinations.

Automimmune disease
Thyroid Eye Disease... just wher {t seemed-easy.__

Thyroid Panel Test

pothalamus and pituitary
T4, T3 and calcitonin production

« T7[(T4 * T3 Uptake)/100]

Eye Disease
autoimmune hyperthyroid disorder
es' diseas
~10% = autoimmune hy,
+ Hashimotoss thyroidit yroiditis or Hashitoxicosis
~10% = normal thyroid function
+ Euthy r iseas
+ Some euthyroid ) elop thyroid dysfunction

Automimmune disease
Grave’s disease —> Thyroid Eye Disease

&
TEPEZZA

=

=3

S
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Automimmune disease
Sjogren’s disease

e

Autoimmune disease

2nd most common chronic autoimmune rheumatic disease and
associated with a high burden of illness.

Common clinical manifestations include xerostomia and
keratoconjunctivitis sicca also including the development of
non-Hodgkin's lymphomas

Diagnosis requires objective evidence of dry eyes and/or objective
evidence of dry mouth associated with autoimmunity

Sjo® Test as clinical point-of-care testing for KCS or recalcitrant DES
in patients meeting the demographic

Prevalence of primary Sidgren's syndrome in a US population-based cohort.
p -

Arthritis care & research (2017) 69(10

- Symptoms duration of 108 years

Prevalence of Autoimmune Disease in POAG

Prevalence of Autoimmune Diseases in
Patients with Primary Open-Angle Glaucoma
Undergoing Ophthaimic Surgeries

Ophthalmology oma (20:

Results

172 patien

« Overall pr
17% in the POAG group vs. 10%
controls

+ 6.4% of POAG patients and 3.4% of contr

d with
POAG relative to controls

Conclusions

POAG(n=62)  Controls (n=57)
SEe7TaT MosEzilie
in the eI,
mE2ssan
5%
0662087
1524289
omso1s
Aay history o systemic steraid use (X} o 1a%

Any history of inhaled stevaid use (%) 0
Autoummune dieease (%]

I3

Higher prevalence of AiD was found in POAG
patients compared with control patients

undergoing ophthalmic surgery

Presence of AiD was associated with increased risk

for POAG after adjusting for covariate:

s

i ——

Systemic Vasculopathies
Dlagn05|s « Neurodegenerative
and Autoimmune

. Mangement Collagen Vascular Disease

8/31/2023
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Collagen Vascular Disease

Systemic Lupus Erythematostis ———————___

US prevalence of ~250 per 100,000

+ Female : Male ratio of 6

Orbit Myosits/ proptosis/ ptosis
Eyeli
Anteriorsegment
+ comea
+ Episclera/sclera
+ risfcilarybody -+ Uveitis(uncommon)
- CWS/ HE / hemes/ vascular
Posterior segment
paior tortuosity/ pigmentary
+ Chorold - Choroidalischemia
Opticneuritis/ opticneuropathy/

Neuro-ophthalmologieal |/ eou dysfunction/ diplopia

KCS is most comrmon
ophthalmic manifestation

Most develop secondary
Sjogren’s syndrome

Collagen Vascular Disease
Rheumatoid arthritis

Collagen Vascular Disease
Sarcoidosis

Differentiating Characterstcs
+ H/O genitalororal ulcers
+ Useitiscommon

+ Annularskinlesions

+ Endemicarea

- A nicking
+ Copperwire vessels

« H/Oelevated A,C

More commoninmales

Polyarteritisnodosa P s

+ Uveitiscommon

Syphilis + Uniform retinalinflammation

Annual U.S. incidence of ~50 per 100,000 individuals

Onset is most frequent ages 40-50 and women are affecting 2.5X
more frequently than men

Early diagnosis and treatment can substantially slow progression of
joint damage in up to 90% of patients
«  KCS is most common ophthalmic manifestation

Current understanding of disease is a combination of genetic and
environmental factors

- Elevated ESR and CRP (non-specific)

+  Elevated RF and anti-CCP (not definitive)

s of progression

Initiation phase due to non-specific inflammation
Amplification phase due to T-cell activation

Chronic inflammatory phase with tissue injury resulting from
the cytokines, IL-1, TNF-a and IL-6

—__—_—__—‘—-'-‘—_

* Annual US. incidence 3
« 8 per 100,000 in Caucasians
+ 18 per 100,00 in African Americans

More common in women 20-40

30-40% have ocular presentation as initial
symptoms

 Bilateral uveitis (most common)

ORI (Es

+ Choroidal granulomas

« Periphlebitis

« Perivascular exudates (candle-wax drippings)

Systemic testing
« Chest x-ray or CT (hilar lymphadenopathy)
+ Elevated ACE and lysozyme

8/31/2023
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What is the role of primary care
optometry in autoimmune and collagen

vascular disease management?

Every primary care OD’s bad penny...

What is the role of primary care
optometry in autoimmune and collagen

vascular disease management?

Every primary care OD’s bad penny...

Idiopathic anterior uveitis

Autoimmune and Collagen Vascular Disease

Clinical Decision Making

Patterns of Laboratory Testing Among Uveitis Specialists
AmJ Ophthal (2016) 170:161-167

13 patient scenarios were evaluated by 11 specialists

Mean number of tests was 5.47+2.71
Average cost of testing per provider was $282.80
Most tests within each scenario were ordered by less than 50% of respondents
Only 1 test (ANA) in a single scenario (unilateral scleritis) yielded universal consensus
No relationship between years in-practice and # of tests ordered was found

8/31/2023
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II.I IJ LR R E 9) HLA-B27 [22.49

||J. - 10) Lyme titer [20.3
11) PPD [19.

I R - - 12) ANA [15

o H b e f

Autoimmune and Collagen Vascular Disease
Clinical Decision Making

Referral Patterns of Uve n Tertiary Eye Care
Archives of Ophthalmolog AEED)

Much of ordered uveitis lab and imaging is low-yield
+  Of 1237 patients, only 17% were given a definitive diagnosis on initial presentation
* Remaining 83% of patients received confirmed or strongly suspected diagnoses made
during longitudinal follow-up based on repeated clinical and laboratory evaluations

Uveitis and Systemic Disease
British Journal of Ophthalmology (March 1992)

+ In most cases, systemic disease was not suspected prior to ocular involvement and
recognized only after subsequent diagnostic procedures
« Of 865 patients, 73% were given a specific diagnosis for intraocular inflammation
« 26% of all cases identified a causal systemic disease
+ 23% of all cases identified a presumed systemic disease

What does this mean clinically?

Bayesian Calculators
- Pause for a quick homage to my graduate advisor:
- Dr. Carl Bassi (UM-SL)

8/31/2023
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Development and validation of Bayesian network for differential

diagnosis of anterior uveitis ——_——__,_______

Eye (2016) 30(6): 865-872 3

+ 11 most common etiologies were reviewed using Bayes theorem of conditioned
probability
« Idiopathic ankylosing spondylitis Psoriatic arthritis Reactive arthritis
« Inflammatory bowel disease Sarcoidosis Tuberculosis
* Posner-Schlossman Bechet's
Fuchs' heterochromic cyclitis Juvenile idiopathic arthritis

+ 2954 case of anterior uveitis diagnosed at Moorfield's Eye Hospital
+ 200 randomly selected case and diagnostics were evaluated using a
retrospective validation
Epidemiology, clinical signs/symptoms & lab results were entered into the
algorithm
Results were compared to senior clinician diagnosis (gold standard)

Development and validation of Bayesian network for differential

diagnosis of anterior uve B .

Eye (2016) 30(6): 865-872 :

Pre-test probability or p(A) = uveitis diagnosis according to population average
Pre-test probability or p(B) = RA diagnosis according to population average
Pre-test probability or p(B|A) = RA diagnosis when uveitis present

Sensitivity

Positive likelihood ratio
Specificity

| — Sensitivity
Specificity

Negative likelhood ratio

Post-test probability or p(A|B)= uveitis etiology average given identifying characteristic (e.g. RA)
Post-test probability = (pre-test probability) * (Likelihood ratio)

s Gender ) Macut =
1",\?”\&‘ —_ i W?;Jn’ = i P —— lfrlr‘ﬂ
T T woning Faputopuntiar n}

Camesl oadema

Flare> 3+ Ratinal vasculii

V-
i [

Fypopion N Papllitis
| — |

Bayesian inference mode using only population averages and zero clinical data

56

16
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ce mode after entering observed clinical data

*Probabilities for each changed finding noted in gray making sarcoid the most likely diagnosis

58

What does this mean clinically? -

17
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Clinical
Diagnos
Testing

* Point-of-Care
* Retinal Imaging

Clinical Diagnostic Imaging
Point-of-Care
Osmolarity System (TearLab) [Class | CLIA]

Measurement of tear film osmolality
Non-differential KCS marker

Lactoferrin (Advanced Tear Diagnostics) [Class Il CLIA]
Protein produced by the acinar cells of the lacrimal gland
Differential KCS marker

1gE (Advanced Tear Diagnostics) [Class Il CLIA]
Presence of ocular allergen

InflammaDry (RPS) [Class | CLIA]
Detection of inflammatory marker MMP-9
Qualitative marker

AdenoPlus® (RPS) [Class Il CLIA]
FDA-approved with CLI. ver
In vivo detection of adenoviral antigen

Sjo® Test
RF and ANA/
SS-A and SS-B with immune markers PSP-1, CA-6 and SP-1

Clinical Diagnostic Imaging

Retinal Imaging T o
e — 3
=3 « Sensitivity vs. Specificity
* They're here....
* Normative databases
+ Commercial Al
« Deep learning

8/31/2023
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What can be done to bridge the gap
from ocular management to systemic
management?

If only there were a ubiquitous device with a widely-used platform
that could make evidence-based research accessible to clinicians...

i
i

DEee e

Clinical Biomarkers of Retinal Injury
Smart Phone A

8/31/2023
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OHTS + EMGT Calculators*
ASCVD Calculator
Retinal Risk Calculator
Cradle
. StrabPix
Preventative AR ety
HH Periocular melanoma
M.edlf:lne i MS Monitoring
Systemic Disease ASD Screening
mTBI (Concussion)
Sma rtphone NITBUT Screening
o . DryEyeRhythm
Appllcatlons Myopic Progression

Smart Optometry
> Epocrates
Doc in a Box DDx Calculator

Austere Retinal Imaging

Clinical Systemic Disease Management

Smart Phone Applications — POAG Risk

+ MDCalculator
* OHTS calculator Ocular Hypertension Treatment Study
* Age [OHTS) Calculator
Mean IOP
Mean CCT
Mean vertical C/D ratio
* Mean SITA Standard 30-2 or 24-2 PSD

Recommendation for observation vs
treatment

Estimated 5-year risk of developing POAG
Provides supporting references

2 CAVEAT: OHTS IOPS inclusion criteria

+ 24-32 mmHG in one eye
+ 21-32mmHg in other eye

Clinical Systemic Disease Management

» Ophthalmic Informatics Lab
OHTS + EMGT calculator

Age

SITA Standard 30-2 or 24-2 PSD in dB
@cr

Vertical C/D ratio

Estimated 5-year risk of progression

Estimated Threshold to Initiate Treatment

8/31/2023
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Clinical Systemic Disease Management

Smart Phone Applications

Degree of Myopia and Glaucoma Risk: Dose-Response Meta-
Analys

m J Ophthalmol (2

Results
24 studies in 11 countries (514,265 individuals) made up the meta-analyses.
Pooled OR with OAG:
. Low 1.50
* Moderate 1.69
Moderate-to-high 227
High myopia 4.14

Pooled OR (per SE 1D change) was 1.21

OAG risk accelerated at around 6 D, and further accelerated from -8 D,
showing a non-linear concave upward slope

hclusions
or each 1Dincrease in myopia, the risk of OAG increases by ~20%
k increases steeply in high-degree myopia

Clinical Systemic Disease Management
Smart Phone Applications - Leukocoria Screening

« Cradle
* Leukocoria screener

+ Congenital cataracts

+ Coats disease
Retinoblastoma
ROP
Toxocariasis
Retrolental fibroplasia

50K images incorporated

Mean detection ~1.3 years prior to diagnosis

False positive rate: o

Database is heavily weighted with Caucasian children

J“Evaluation of a free public smartphone application to detect
leitkocoria in high-risk children aged 1 to 6 years.

Clinical Systemic Disease Management

Smart Phone Applications — Strabismus Screening

Validation of StrabisPIX, a mobile application for home
measurement of ocular ali

s-sectional stud
Participant
0 obtain images
standard clinic:
image set

Results:
Clinic photographs had significantly hig

antly higher detection
nment abnormalities (89% vs. 77% for clinical photos).
Interrater and intrarater agreements were moderate to high (k = 0.4~
1.00) for all parameters except pupil abnormality.

#Conclusions:
Ovefall StrabisPIX images had similar quality and were as useful as
obtained in the clinic in detecting abnormalities.

21



Clinical Systemic Disease Management

Smart Phone Applications - Aberrometry

Evaluation of the SVOne: a handheld, smartphone-based
autorefractor

2015) 92(12)

Methods
Refractive error was assessed both with and without cycloplegia in 50 visually
normal, young adults using the five techniques described above. Further, to
assess repeatability of the instruments, the entire procedure was repeated in
a subgroup of 10 subjects,

Results
gnificant difference was observed between the mean values of SE for

the different tedmlque\ Reuwmpv and subjective refraction showed the

legic measurements,

r correlations were observed between

ve fmdmgs and the other four techniques.

Conclusions
“SVOne handheld aberrometer provides measurements of refractive error
ormal, young individuals that are not significantly different from
P subjective and objective procedures

ical Systemic Disease Management

Sma/t Phone Applications — Periocular Melanoma

Accuracy of a smartphone application for triage of skin lesions
based on machine learning algonthms —

Methods
The algorithm is trained on 131,873 images taken by 31,449 users in multiple countries
en and rated for risk by dermatologists. To evaluate the sensitivity of the |
(138 malignant
user database (90 cases). We calculate the 'prrmr\w ona separate set from the SA user
databa 6000 linically validated benign case

Results

The al 5% Cl, 91.9% - sensitivity in detecting (pre)

malignant condtions (9 4 for malignant melanoma and 9 keratinocyte

carcinomas and precursors). This level of sensitivity was achieved with a 78.3% (959
939 ty.

Conclusions

Fhis SA provides a high sensitivity to detect skin cancer, how

gagiercerent interms of speciciy, Fture sudies are needed to asses the impact
BB on health systems and its users

8/31/2023

Clinical Systemic Disease Management

Smart Phone Applications — Concussion Screenmg

Utility of pupillary light reflex metrics as a physiologic biomarker
for adolescent sport-elated concussion
ophthalmology (2021)138(11), 1135-1141

DEslGN SO (EOTTTETS
hort ¢ athi jes 12 and 18 years were enrolled in a
rmdn Sl ety concrecion p gr and private suburban high school and incluced
ntrol individuals (n = 134 9 of sport-related
cussic 8

RESULTS
Pupillarylight reiex iduals and 98 athletes with
ng injury (interquartile ran

Barkeron! comectioRt maxinTugibpil diameter, misimum puptl diar B8
percentage constriction; average constriction velocity, peak constriction velocity,
average dilation velocity, peak dilation velocity and T75. In exploraton
based differences were observed, with girls with concussion
healthy control individuals, diminished PLR metrics

onC s TaND RacriANCE
These findings suggest that enhanc PLR metr
duced smalle pupil 25 and overall Slowing of PLR melrics
h fatigue. Quantifiable measures of the PLR may serve in the

22
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C al Systemic Disease Management

Smart Phone Applications - NITBUT Screening

al applicability of a novel tear film imaging tool

4 videos of T 0
oftware application. Subj Juation d his prof i ere
tedin random m: and y ation of sequen
ati

intr ation ¢ 0. a statistical difference between
ata provided by the software showed no significant differences from those of the
re obtained when the samp ed only considering mean BUT

CONCLUSIONS
The present pilot study

Clinical Systemic Disease Management

Smart Phone Applications — Pediatric Myopic Progression

Myopia: Should We Treat It Like a
Disease? The research is mounting...

Institute gathered for a g
summit on myopia.

Current models project that by 2050,

and high myopia will reach epi

proportior ing 52% and 10% of the
world's population, respectively.

Based on these projections, the WHO
identified the increase in myopia as the
number one health threat facin ion
worldwide, in part because of its association
with myopic macular degeneration,
cataracts and glaucoma.

Clinical Systemic Disease Management

Smart Phone Applications — Austere Toolk

Smart Optometry Pro

15 application-based tests
< VAGR)
. cs
Color vision L £ ometmit
Amsler grid
Accommodation
Aniseikonia
Duochrome
Cobalt blue filter
Hirschberg
Maze
MEM retinoscopy
OKN

Red desaturation
Schober
Worth 4-dot

23



Clinical Systemic Disease Management

Smart Phone Applications — Drug Interactions / Contraindications

Mobile Medical Applications for Dosage Recommendation, Drug
i : Review and Compari

Therapuetic Innov & Reg Sci

Results

8 mobile medlulapp " ded and used to compare their features and

functionalities. The (14/17 points) are: Lexicomp®,

Epocrates®, Microme s.com®. Lexicomp and Micr o not provide

the image of the drug and have an access subscription fee. Epocrates does not provide
nical teaching advice and o pac

memory to be installed. Meanwhile, My Blue Book® scored the lowest (9/17 points)

because certain features such as toxicology information, drug interaction, clinical te:

ntraindicated drug and black rning were not included

Conclusion
ed on the features a

d Drugs.com
and MigiriBlex are uSEful for checking drug interactions.In add
apps have additional features for the DoReADI criteria, for example, dose calculator and

Clinical Systemic Disease Management
Smart Phone Applications — Doc in a Box
Smartphone-based Al in primary care me e

How accurate are digital symptom assessment apps for

Intervention/comparator
For eight apps and seven general practitio
E ion and urg

ice accuracy measured against the

Results
Condition-suggestion coverage was highly variable, with s
gestion for m in .1\ph.1be-hu\ order, Ada: 99.0
Health iktor: 8059
Top-3eggesian ooy verage): 82.1%:45.
43.0%; K Health: 36.0%; Medi
% 3.5%. For safe urgency advice, te
2.5%. For the vignettes with advice provided, only three a
rmance within 1 D of the GPs—Ada: Babylon: 95.1°
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Opportunity
and
Limitations

What's now?
* What's next?

What's now?

Timolol eyedrops in the treatment of acute migraine
attacks: Randomized cross-over study

JAMA Neurology 1024-1025

Topical Beta Blockers for the
Treatment of Acute Migraines.
in 2013

cal

WiiF

University of Missouri-Kansas School of Medicine reported the
first small, placebo-controlled, cross-over study of topical
B-blockers for acute migraine.

+ Initial enrollment of 26 established migraine patients
+ 78% of migraines had a severity of none or mild at
two hours on timolol 0.5% compared to 57% with
placebo.

Subject-rated overall effectiveness of timolol 0.5% was 2.4
out of 4 compared to 1.4 with placebo. Notably 40% patients
found B-blockers very effective while only 1 of placebo
patients did

Vital component: Instillation OU at the first sign of an
aura or migraine and a second set within 15 minutes
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What's now?

2020 Alzheimer’s Association International Conference

AAIC

History of at least one flu vaccination was associated with a
17% reduction in Alzheimer's incidence. More frequent flu
vaccinations were associated with an additional 13%
reduction in Alzheimer’s incidence

Pneumonia vaccination between ages 65 and 75 reduced
Alzheimer's risk by up to 40% depending on individual

genes.

Individuals with dementia have a 6-fold mortality risk
after infections than those without dementia (3-fold)

Primary care optometry for patients 65+ and at-risk for
dementia and Alzheimer’s disease should include H/O:
* Pneumonia vaccination
+ Influenza vaccination

92

What's now?

15-Month Experience with Primary Care-based
Telemedicine Screening Program for Diabetic

Methods:
Revie ating h
interpretable the photographs w
f DR on the screeni
p for an exam in the

esults:
9 digital retinal screening exams of DR patients were conducted.
arequest for a
ral to ophth
+33% of photos were uninterpretable
* 10% suspected to have alterate condition

J+Conclusions:
+.2~50% of the patients required a referral
Only 9.5% of referrals actually received an eye exam
Identification of referral-warranted diabetic retinopathy
and other ophthalmic conditions is not enough

What's now?

* IDx - DR
+ FDA approved in 2018 for Al recognition of DR (including CSME) in a
primary care setting
« Sensitivity = 87.4%
+ Specificity = 89.5%
Validation of automated screening for
referable diabetic retinopathy with the

IDx-DR device in the Hoorn Diabetes Care
System

¥

8/31/2023
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1Dx-DR Analysis Report 1Dx-DR Analysis Report
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What’'s now?

Comparison of the handheld RETeval ERG system with a
routine ERG system in healthy adults and in pediatric
patients

Methods

Cone and rod ERGs were reco sing a standard photic stimulator and
olve using skin electrodes, without

mydriasis and under dark and light conditions. Two groups of

participa e recruited: 44 healthy adult subjects (mean

pediatric patients (mean.

Results
Lack of absolute agreement in the measurements between the two
devices, highlighting the need for device-specific reference dat
group showed high level of diagnostic agreement betweer

RETeval sensitivity = 1.0 and specificity = 0.9

#“ Conclusions
- RGs are similar between the two methodologies
Bemonstrates that the RETeval device is a useful tool for assessing
retinal function in children

8/31/2023

What's now? (Update May 2023)

Donanemab in Early Alzheimer’s Disease
N Engl J Med (2021) 384:1691-1704

RESULTS

131 were assigned to receive donanemab and 126 to receive
placebo. The baseline iADRS score was 106 in both groups
The

+ Change from baseline in the iADRS score at 76 weeks
was -6.86 with donanemab and -10.06 with placebo

Most secondary outcomes showed no substantial
difference.

At 76 weeks, the reductions in the amyloid plaque level
and the global tau load was greater with donanemab
than with placebo

#~ CONCLUSIONS

arly AD, donanemab resulted in a better composite
ore for cognition and ADL than placebo at 76 weeks
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What's now?

Mechanisms Associated with Type 2 Diabetes as a
Risk Factor for Alzheimer-Related Pathology

bio (2019) 56:5815-5: Hypertension Diabetes

Abstract
Evidence suggests dementia and pathology in AD are both
dependent and independent of amyloid processing and can be  RSRER—
induced by multiple ‘hits’ on vital neuronal functions
+ T2D poses the most important risk factor for developing AD.

after aging and dysfunctional neuronal signaling is a major

contributor in both diseases

AB42 induced a more severe, short-lasting deficits in
memory and deregulation of proteins Coxgriltve mpalmment

Presence of AB on the T2D phenotype exacerbated and
prolonged the memory deficits and induced more severe
gberrant regulation of proteins associated with autophagy,
Ihflammation and glucose uptake from the periphery

What’'s now?

Antihypertensive medications and risk for
incident dementia and Alzheimer's disease: a
meta-analysis of prospective cohort studies

Alzheimer's disease

Methods
M luded more than 2000 participants, dementia
s o measured blood pressure and

of AHN d the association of incident dementia and

dlinic s strata of baseline
high (SBP ) mm Hg or DBP 290 mm Hg) and normal (SBP
140 mm Hg and DBP <90 mm Hg) blood pr

Results
28 dementia cases and 1741 AD diagnoses across cohorts of
e: e analyzed. Tt g any AHM had reduced
eloping dementia (HR: 0.88) and AD (HR: 0.84)
compared with those not using AHM.

Interpretation

Among people with hypertension, use of any AHM with
efficacy to lower blood pressure may reduce the risk for
dementia.

What's now?

Association between cataract extraction
development of dementia
JAMA Internal Me 022) 182(2):134-141

RESULTS
+ 3038 participants were included aged 74.4 (6.2) years; 1800 women

and 1238 men (41%)
3,554 pers: up, cataract extraction was
a ignificantly reduced risk (HR: 0.71) of dementia
after controlling for years of education, self-reported White race
moking history and stratifying by apoE genotype, sex, and age
group at cataract diagnosis
Similar vere found with the development of Alzheimer

disease dementia

. CONCLUSIONS
5 Cataract extraction was significantly associated with lower risk
of dementia development
gract surgery may have clinical relevance in older adults at
'of developing dementia

8/31/2023

29



8/31/2023

Wrap-Up

+ Preventive medicine and systemi ease diagnosis and management of
vasculopathy, neurodegeneration, autoimmune and collagen vascular
includes comprehensive eye exams, ancillary testing and high-resoluti

« This is what optometry does

igation of systemic microvascular insults, inflammation and oxidative stress
have direct benefits in both retinal and systemic health and function

+ Smartphone-based apps have a force multiplying effect
* No replacement for a comprehensive exam but accurate, repeatable
screening devices allow for population-level use

#+ Aland Deep Learning algorithms are here to stay
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JORDAN B.
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12 RULES
FOR LIFE

AN ANTIDOTE TO CHAOS

RICHARD H. THALER
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