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The effect of bilberry nutritional supplementation on night
visual acuity and contrast sensitivity
Alternative Medicine Review (2000) 5(2):1 73,

Purpose:
Investigation on the effects of bilberry on night visual acuity (VA) and night contrast sensitivit

Methods:
+ Double-blind, placebo-  design using male subjects (25-47 years) with BCVA > 20/20
o les fo

o t(25% anthocyanosides)
ule three times daily for 21 day
n 1-month washout period was employed to allow an
bilberry on right ek treatment period, the 8 subje
received placebo were lesand d active capsul
placebo.
Night

Results:
No difference in mesopic VA during any of the measurement periods
No difference in mesopic CS during any of the measurement periods

Retmopathy is Assoaated With Stroke, Dementia and Mortality
Stroke, ( Suppl_1), A8-A8

Methods:
Data

mortall gh 2015, Severity of retinopa
(NPR), moderat NPR, and proliferat

Results:

Moderate/severe NPR
Z0001) and dementia (o OR 1 05 [ e R
ra m—dmv ‘iumwm of 118 months (IQR 111-12!
was a dose-dependent relationship between
retinopathy and sl cause mortalty

Condlusions:
Participants with retinopathy have a 2X greater dementia
#risk. Retinopathy confers a higher risk of death after
sting for age and vascular risk factors.
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Retinaiis a highly metabolic neurologicaltissue. Clinical Retinopathy

with a microvascular supply originating at Prevalence
the internal common carotid artery - 20M Americans show clinical macular degeneration

OCULAR * Esimated 5M persons undiagnosed
PHYSIOLOGY Retinal imaging can be achieved in vivo with 27M Americans diagnosed with diabetes

resolution limits of ~5um - Estimated 8M persons undiagnosed

+ « Compare 4T MRl spatial limits of ~Tmm « Prevalence

*35% of patients >65 have diabetes and/or AMD

SYSTEMIC Subclinical vascular and neurological changes that Retlnopathy - Etlology A e ) clinical findings

DISEASE manifest as retinal dysfunction can precede clinical > Pathogenesis g 5 88M Americans have clinical retinopathy risk:
symptoms by months to years F ¥
Family History (Genetic Predisposition)

Although the diversity of systemic disease is broad, . = w . o E::ng
shared characteristics with the eye include: i L

* Inflammation

« Oxidative Stress

* Mitochondrial dysfunction




Clinical Retinopathy
Pathogenesis = RPE Dysfunctiom————___

- Cholesterol accumulation leads to
macular deposits (BlinD and BlamD)
+ Peaks in these deposits become
dlinically-visible drusen

racellular cholesterol deposits:
Impact photoreceptor health
Initiate inflammation

Create CNV predisposition

Limit Vitamin A transport across
Bruch’s membrane

** Leads to localized Vitamin A deficiency
Y and impaired dark adaptation **

Clinical Retinopathy

Macular Degeneration Diabetic Retinopathy

Clinical Retinopathy
Pathogenesis — Microvascular insults

Retinal microvascular network alterations:
potential biomarkers of cerebrovascular and
neural diseases

am J Heart Ci

* Retinal microvascular network alterations are
potential biomarkers of cerebrovascular and
neural disease

+ Reflect the condition of brain microvessels
due to shared standard features in
development, morphology, function and
pathophysiology

Cerebrovascular and neurodegenerative

screening show potential to aid in subclincal
diagnosis

Clinical Retinopathy

Macular Degeneration Diabetic Retinopathy

THERE'S A LOTTA BAD

DRIVERS OUT THERE
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Retinal Microvascular Abnormalities and MRI-Defined Subclinical

Cerebral Infarction: Atherosclerosis Risk in Communities Study
Si : 82-86

Microaneurysms = 3
*In stratified analyses, associations were only present with HTN
Conclusions

Retinal microvascular abnormali

ted with MRI-defined
subclinical cerebral infarcts independent of stroke risk factors

Prevalence of undiagnosed AMD in primary eye care
JAMA ophthalmology (2017) 135(6):570-575

m 644 participants with mean age
o

) en by 31 primary eye care OMD
+ 320 (25%) had AMD despite no diagnosis of AMD in the
medical record
+ 32 (10%) had hyperpigmentation
) had hypopigmentation
ad small drusen
78%) had intermediate drusen - AREDS 2 criteria
6 (30%) had large drusen > AREDS 3 criteria

**Findings were ot different for OMD vs. OD
CONCLUSIONS AND RELEVANCE

f normal eyes based on DFE had macular
characteristics of AMD revealed by fundus photography

~30% undiagnosed AMD had large drusen treatable with
nutritional supplements had it been diagnosed.

Improved AMD detection strategies may be needed as more
effective treatment strategies become available



Retinal Optical Coherence Tomography

Subclinical Dark Adaptometry (AdaptDx)
Imaging | . rull Field Flash ERG (RETeval)

Subclinical Retinal Imaging

Optical Coherence Tomography Angiography

Cand the OPL

tina
L and PR nuclear layer and ph

Optical Coherence Tomography Angiography

Subclinical Retinal Imaging

Optical Coherence Tomography — ——————_

Subclinical Retinal Imaging
Optical Coherence Tomog/aphyAngzography

Quantitative retinal optical coherence tomography
angiography in patients with diabetes without
diabetic retinopathy

1):190-196

RESULTS
es in DM patient

y: lood pressure and ocular perfusion
pre: ignificantly correlated with DCP density in NDR but riot
i controls.

CONCLUSIONS
SCP and DCP density in ;mm/o of diabetic patients without
diabetic retinopath th decreased d to

subjects.

clinical

with NDR

Subclinical Retinal Imaging

Optical Coherence Tomography Angiography

Subclinical Retinal Imaging
Optical Coherence Tomography Angiography

Eye, kidney and cardiovascular disease:
Old concepts, better tools and new horizons

OCTA allows contrast-free visualization of intraretinal
capillary network: ntally detect early incipient
d D

8/31/2023



Subclinical Retinal Imaging
Optical Coherence Tomography Angt hy

OCTA studies showing early neovascular changes in atrophic AMD
American Academy of Ophthalmology EyeNet (2018)

Wiethods:
ciive monitorng ol
ine: 1% of atrophic

Conclusion:
Relative risk of exudative disease at 1 year was 15X greater in eyes with subclinical NV findings

Subclinical Retinal Imaging

Dark Adaptometry — Not JUst for AttD——___

Impaired Dark Adaptation Associated with a Comparison Of The AdaptDx And Goldmann-
Diseased Bruch’s Membranein Pseudoxanthoma . Weskers Dark Adaptomaters
Ela 10V
= AdaptDx is equivalent to the performance of the
Mnhmis Goldmann-Weekers Adaptometer and the rod-cone break
\ this prospective tudy, DA threshol e and rod intercept parameters provide equivalent estimates
me ~med using a C -\ ers dark adaptometer. of DA speed

Results
DA thr ntly higher and adaptation Reduced Vit Almake | Impaired Vit Asbsorption | Reduced Vit Astorage
re anthoma elasticum o g

e with Cgairos Bovarts Dol o it
high gy TRt part ARy wpaired dark SR, ancretic insuficency

Pt “Chronic lcohosm “Chroric diarhea tiver disase
flammatory bowel disease | Cysic bross
“Upper gasrintesinal
surgery

Condlusion

ve effects of Vit A supplementation may indicate |RASNIN
restricted retinal access of Vit A through Bruch's s
membrane as possible underlying pathogenic factor abeapoproeienia

Optical Coherence Tomog/ aphy Angiography

Retinal vessel density in exudative and nonexudative age-related macular
degenera on on OCTA

with age in the fa oveal and ar regio
ly in the parafoveal (29.8% vs 33.0% % 5.7%) and full regions

Condlusion:
Retinal VD is decreased in eyes with exudative AMD compared with atrophic AMD but is
suggesting a retinal vascular contribution to the pathogenesis of AMI

Subclinical Retinal Ima
Full-Field ERG

Screening for diabetic retinopathy using
new mydriasis-free, full-field flicker ERG
recordin

atific Reports

Methods
recorded full-field flicker ERGs with this device from 48 normal eyes and
118 eyes with different severities of DRin patients with DM. Thi
delivered nt flash retinal luminance by adjusting the fla
luminance that compensated for changes in the pupil size.

Results

Showed significant (one\a(mn' etweenthe severity of DR and the
implicit times (r=0. hen th jas used for the
ndex the area under the ROC curve was 0.84 for the detection of DR
#“and was 0.89 for the detection of DR fEqutring ophttiglgllc

50l to screen f
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Sub al Retinal Imagin

Dark Adaptometry

- — 8

Diagnostic sensitivity and specificity of dark adaptometry for
n of age-related macular degeneration.
427-14

Multisite study of 127 AMD patients and 21 normal adults

Clinical diagnosis confirmed by retina specialist grading fundus
photographs

sified as having AMD if dark a
ty: 90.6% of confirmed AMD
ty: 90.5% of confirmed normal

tus determined at 3-year folloy
Impaired dark adaptation at initial visit wer
« 2Xmore likely to develop clinically evident AMD
« 8Xmore likely to reach intermediate AMD

Subclinical Retinal Imaging
Full-Field ERG

iabetic retinopathy in diabet
my drlasls-free, full-field flicker ERG recordlng devlce
Dotmenta Ophthalmologica (2020) 140: 211-

Methods
g tional study involving 172 subjects with T2DM, inclu thout mmmw
R, 25 subjects with mild NPDR, 24 subjects PDR, 27 subject
e subjects underwent a full-field fiicker ERG u mq
(ha FETP\?\ dsv\ge DF‘ asses: ﬂeu( rotocol.

Results

For the detection of DR, the area under the ROC curve was 0.867 (p < 0.001) with a
sensitivity of 80.2% and specificity of 81.7%. Meanwhile, for the detection of VTDR, the area
under the ROC curve was 0.965 (p < 0.001) with a sensitivity of 94.6% and specificity of
8s.

Condlusion
The DR assessment protocol in RETeval device was effective in screening and
differentiating DR (mild NPDR, moderate NPDR, severe NPDR, PDR) and VTDR in patients
diabet



Subclinical Imaging of
Primary Open Angle
Glaucoma

+ Ganglion Cell Layer
+ Corneal Hysteresis

e ——

Multiple Sclerosis
Subclinical Imaging of « Parkinson's Disease
Neurodegenerati + Dementia with Lewy Bodies
D Frontotemporal dementia
Alzheimer’s Disease

Impact of Glaucoma Severity on Rates of NRR, RNFL and
GCL Thickness Change
hthal (2022) hitps://doi.org/10.1016/1aj0.2

MDand

Results
132 glaucoma patients

+ Healthy subjects had statistically significant deterioration in MRW (~1.66
um/year), RNFL (-0.46 um/year) and GCL thickness (-0.22 um/year)

ach parameter compared to health
IR L e g i
ftrean it ONTE A eus)

Conclusions
MR, RNFL and GCL thickness changewas ot igifcanty nfuenced by

e tostaisicaly contrast the rateof change befween
Iealehy subjects and glaucoma patients throughout the disease spectrum

Subclinical Retinal Imaging

Mulnle Scleros:s
mﬂmmwm, and deqener ative components that
eptible individuals with a mean
age of onset 20 0 years old

Autoimmune disease repre:
o e o mﬂammamr homeostasis
and neuronal death suggesting that cerebral
patlmlogy R A L
progression gov
ke el

logy remains unclear* with no definitive cure
re more frequent above the 37 parallel

per 100,000

il T2 wigied (g and FLAR
sensovey e FLAR
 rulicatn, FLAR shows o prventrculr nd corieo
Jintacortcalosans wit.more carky han T2 wmghted o
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Corneal Hysteresis and Rates of Neuroretinal Rim Change _
in Glaucoma

ariable analyses adju cther putate
luding IOP, and baseline d

ults
+ Each TmmHg lower CH associated with -0.38m/year faster MRW loss
+ Each ImmHg higher I0P associated with -0.35um/year faster MRW change
" Mean 10P wasstrongest predict (2=23%), followed by CH.

(=1 eeline dsesse severity (ro6%). CL1 explainedonty 3

the vunalnhf)
Conclt

+ Lower CH measurements associated with faster loss of neuroretinal rim in

glaucoma
- Predictive ability of CH was superior to that of CCT

Subclinical Retinal Imaging L)

Multiple Sclerosis i e s

Longtudinalanalysi reveals high prevalence of Epstein- - -
plesclerosis

sed by Epstein-Barr
g a0 milion

n active duty in the US miltary,

d with MS during their period ¢

Risk of MS increased 32-fold after infection with EBV but
was not increased after infection with other viruses,
including the similarly transmitted cytomegalovirus.

Serum levels of neurofilament light chain, a
biomarker of neuroaxonal degeneration, incre
only after EBV seroconversion. These findings
cannot be explained by any known risk factor

S for MS and suggest EBV as the leading cause




Subclinical Retinal Imaging

Multiple Sclerosis

Retlnal |mag|ng wnh OCT Biomarker in MS?

ith RNFL UHHHHMJ and neuronal degeneration
+ OCTimaging has demonstrated a significant differen
in;
S patints with optic neuits
ents without optic neuriis

AL hicknes

Subclinical Retinal Imaging

Parkinson’s disease T

Iden: fymg peripapillary radial :apil|ary plexus
Parklnson 's disease using O
21) 6(1):

underwent OCTA imaging using the Zeiss Cirrus HD-5
pilacy perfsion densty (CPD) and capillry lx nex
245145 mm perpapilry scan NF
optic nerve cube

Conclusions
Increased peripapilary microvasculor density and flux were detected
n alarge cohort ofiniyiduals with PD compared o cantrolsafter
adjusting forage and se

Peripapillary OCTA parameters may not correlate with the severity
of Parkinson’s disease

Subclinical Retinal Imaging

Parkinson’s disease

enerative disorder afecting
of a

Hallmarks include mno(hondrm!dysfun(tmn n)ndntmz
and usmomﬂammanon \w ing to
ni

cardinal

rch into diagnostic biomarkers utilizes PET,
single-photon emission CT (SPECT) and novel MRI
techniques.

Treatment includes:
faton ofsriatal dopamine
intractable m wplicati
BB et

*+One of the greatest current challenges is to
identify markers for rodromial disease
g earlier initiation of
Usease-modifying theraples

9
Frontotemporal demenna (FTD)

Frontotemporal dementias are a heterogeneaus group of
neurodegenerative disorders characterized by marked
Mgimenti{p béfie e arsormiiencia

func

21 most common neurodegenerative disorder affecting
persons aged < 65

40% demonstrate apathy, disinhibition and social
withdrawal

~40% demonsirate prominent language impaiments
~20% exhbit muscle atrophy; apraa and eye movement
abnormalites progressive supranuclear paley

forisRaon T veseléctvaiion:

**One of the greatest current challenges is to
identify markers for prodromal disease
stages allowing earlier initiation of
disease-modifying therapies

8/31/2023

Subclinical Retinal Imaging
Dementia with Lewy bodies

Similar in form to Parkinson’s disease characterized by Lewy Yotal u-sym antibody
bodies consisting mainly of CNS alpha-synuclein affecting

- Cerebral cortex (processing, perception and language)

. x (emotion and behavier)

- Hippocampus (mem

- Midbrain and basal ganglia (movement)

+ Brain stem (circadian entrainment and alertne

Primary dis inction from Paer;un< is time to between of icH T n—-'—-.., —
disort o e

] o
o -
SlfParkinsonis Disssge < op >12 .| e

m mer

c-ayniGFP _anlic-syn  merged

Frequency in postmortemstudies (~15%) exceeds that found
in clinical prevalence studies (~5%) suggesting that cinic
detection is more difficult than other types of dementia

Recent meta-analysis of the clinical diagnosti
- \\

that ~20% of DLB diagnoses were incorrect

*use of imaging biomarkers in the
diagnostic criteria may help bridge the gap
between clinical and pathological
prevalence rates**

Subclinical Retinal Imagi

9
Frontotemporal dementia (FTD)

Outer Retina Thinning Distinguishes
Frontotemporal Degeneration from
Alzheimer’s Disease

Results

After excluding eyes with poor image quality, glaucoma or optic

nerve disease, high refractive error
f d from 10 AD pati
. FTD patients compared to AD patiets had a thiner outer
eting, athinner tlayerbut a thicker uterpleiform
layer The RNFL and GCL weré simiar between F1D and AD
Conclusions

Outereing thinning detected by SD-OCT may ditinguish FTD

from AD, Th ticker outr lexfo Iayern FO paents
from bipdar and uting 3 he outer

et atient eul« dementia
brain pathologles Iay be asoclated with specifc retinol
abnormalities.



Subclinical Retinal Imaging
Alzheimer’s disease
+ Most common form of dementia affecting ~50M individuals
worldwide
Accounts for ~65% of all case of dementia in elderly population
Detection confounded by age-related cognitive decline overlap

+ Hallmark of extracellular plaques comprised of
intraneuronal neurofibrillary tangles of hyperphos
tau protein

ead

+ Ay accumulation predates clinical
symptoms by 15-20 years

Ay imaging potential preclinical
diagnostic diagnosis criterion

Subclinical Retinal Imaging
Alzheimer's disease

Peripheral Retinal Imaging Biomarcers [
Alzheimer's Diseas lot Study

prevalence of penphem\ hard drusen in AD
subjects (25%) vs. control subje

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

urrent diagnostic testing includes:
+ PETimaging at 2-5mm resolution utiizing radiotr
« LIMTATIONS: Requires ionizing ra
resolution
SF biomarkers of Ay and tau protein

inhibitors

« Current literature suggests that even modest effects
on Ag accumulation may be sufficient to alter
)\ disease trajectory if introduced in early stages

Dry Eye Disease
+ InflammaDry RPS
Subclinical * LipiView
|maging « TearScan MicroAssay
. « Lissamine green

(Testing) | . cn

Sjogren’s disease

Parkinson's disease

8/31/2023

Sub al Retinal Imaging
Alzheimer's disease

Retinal amyloid pathology and proof-
of -concept imaging trial in Alzheimer’s

< polyphen
ha m,h ity to Ay

AB in AMD Lesion: \av—dm; ent
ac ith Alzheimer's Disease in 4

ith gre:

njunction with
ty with
pecificity between AD and
controls

Retinal A load was strongly
correlated with brain amyloid plaque
burden confirmed through PET
imaging

Sub-Clinical Testing

Tear Film Analysts - Dry EyeDisease—

Sensitivity and specificity of POC Evaluation of Lipid Layer Thickness

MMP-9 immunoassay for diagnosing Measurement of the Tear Film as a

inflammation related to dry eye Diagnostic Tool for Meibomian Gland
i

hy controls o for
sing the Ocular Surface Dise:
tear test, tear breakup

f 6: or
ks n”mluc of <60, the sensitivity was 47
the specificity was 90.2:

Conclusions
he positive correlation between the LLT and expr
meibormian gland:

Getecting MGD.



Sub-Clinical Testing

Tear Film Analysis — Dry Eye-Disease—n

Lactoferrin levels can diagnose dry New Freeware for Image Analysis of
eye disease L|ssam|ne Green Conjun:tlval Staining

Optometry Ti

and the IgE mi t  Methods
 specificity for both fosts &

Results
image-analy
subje

Subclinical Testing

Tear Film Analysis — Parkinsomsdisegise—_
Biomarkers for Parkinson’s Disease with Reflex Tears Stratified by Disease
Duration

Methods
Reflex tea collected frof nale ale early e duration 0-4 years), 43 intermediate (5-8

), and 50 me {greater than 9 years) D pati male and female HC using an unanesthetized
Schirmer's test. Samples were pooled fro v analysis of oligomeric alpha-synuclein.

Results

Oligomeric alpha-synuclein was significantly increased by 5.4X in tears fear\v PDpatients (4287 075
tear protein, p-value<0.001), k& intermediate PD (3.23 + 0.54 ng/mg, p<0.001) an

late PD (2.4 + 0.40 ng/mg, p<0.001) relative to HC (0.80 + 0.24 ng,’mg) No srqun,ant sex di

present.

Conclusions
Oligomeri
based on d
synuclein levels are increased in reflex tears of PD patients compared to contro that elevations
i oligomeric alpha.symuciein are stable across patients with early stage, intermediate ond late-stage PD.

Sub-Clinical Testing

Tear Film Analysis - Keratocomtss———___
Inflammatory Biomarkers Profile as Microenvironmental Expression in
Keratoconus

Methods
Keratoconusi ve disorder with

mal thinning and transformation
of the normal comeal architecture towards ectasia
thatresults ndecreasechvson due o iregular

ctloaathogeneticcomponent apart fron
geneticand environmental factors are bagummq
to escalate in the research domain.

Emerging | _
Nutraceutical | ©
Strategies

ting Literature
Preventative Combination

8/31/2023

Subclinical Testing

Tear Film Analysis — SjogremSsyndromie—_

Early detection of Sjogren’s syndrome: sensitivity and specificity of the
SJO Dlagnostlc Test

thods
Antibodies to the traditional markers [Ro], SSB [La], ANA and RF and the novel biomarkers (saliv
11, carbonic anhydrase-6 [CAB) and parotd secretory protein PSP) n patient sera samples were
using the 6 panel,To assesssen era samples from 267 confirmed SS patients across 3
6.To 7a samples from 125 age- and sex-matehed controls

Results
Overall the cumulative sensitivity of the complete Sjé panel was 91.4% while sensitivity of SSA/SSB s
UGt specificiy for the commplal e PAMK s 756 S B amulAiGE Speciiciyior the
novel biomarkers was 83.5%

Conclusions
5jo panel incorporates traditional and novel markers and increases the sensitivity in the diagnosis of S5 by_

over 25% without compromising specificity. Patients who may hav d n screening with the

panel to facilitate early diagnosis and contribute to better managemen

manifestatio

Nutraceuticals for dry age-related macular degeneration: A case
report based on novel pathogemm_m'u‘rphologucal msughts
Arch. Ital. Biol 158 (2020): 24-34.
LITERATURE REVIEW
pecific nutraceutical compounds such as lutein, resveratrol
on the progression of
ted with a reduced risk in
opment and improvement in

lasting reduction in druse volume:

RESULTS

CONCLUSIONS
+ AMD dysfunction occurs on both sides of the RPE
oS gt PPN e oo cicn Y
ading to accumulation of proteins such as
unesterifed cholesterot, apo€, CFH and vitronectin
ed defects in protein handiing by the retin
oroid junction is best targeted by a pharmacological
synergism at multiple levels.




Dietary flavonoids and the prevalence and 15-year incidence of
age-related macular degeneration.
Am J Clin Nutrition (2018) 108.2:381-387

Results

D increase in total flavano
iated with reduced prevalenc
AMD [OR: 0.77)
Conclusions
« Independent and protective association

between dietary intake of flavonoids and
the reduced likelihood of developing AMD

Carotenoids
Xanthophylls
Lutein / Zeaxanthin / Meso-zeaxanthin

VITAMIN G

{ vipss
bilayer

PEAROTESE

Carotenoids
Xanthophylls
Lutein / Zeaxanthin / Meso-zeaxanthin

Sypramarginal gyrus
Tanguage perception and processing
| and learning
Inferior frontal gyrus
~Language comprehension and production

Occipital pole
Visual processing

Middle frontal gyrus
“Attentlon and executive functions

Carotenoids
Xanthophylls
Lutein / Zeaxanthin / Meso-zeaxad

hin

Macular Pigment
Potential proxy for cortical levels?

8/31/2023
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Emerging Nutraceutical Strate

Step 1

Food Pyramid

What's now in neurodegeneration?

Alzheimer'’s disease . —

Antihypertensive medications and risk for

incident dementia and Alzheimer's disease:

meta-analysis of prospective cohort studies
0) 19(1):61-70

Methods

Interpretation

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

Emerging Nutraceutical Strate,

Step 2

Lutein (20mg) and Zeaxanthin (5mg) [OSL: 40mg/d]

Q-3 FA (1000mg)
- DHA (350mg)
- EPA (650mg)

Resveratrol (500mg) [OSL: 4000mg*]
Curcumin (500mg) [OSL: 3000mg*]

Quercetin (500mg) [OSL: N/A]

Anthocyanin (500mg) [OSL: N/A]

What's now in neurodegeneratiol
Alzheimer’s disease

Association between cataract extraction
and development of dementla

JAMA Intern

RESULTS

3038 participan

women aud 1

=
nt: gery after controlling for years
s ted race and smoking history and

stratifying by apolipoprotein E genotype, d age group

at cataract diag

+ Similar results were found with the development of AD.

ONCLUSIONS AND RELEVANCE
ract extraction was significantly associated with
/ er risk of dementia development

8/31/2023

What's now?|. Neurodegeneration Management
+ Subclinical Imaging

What'’s now in neurodegenera
Alzheimer's disease

Loneliness and risk of demen a

Methods
the Health and Retirement Study (n
aton] an e W0 el

gression indicated that loneliness was
associated with o 0% Increased ris of dementia
Association held controlling for social isolation and clinical,
behavioral, and genetic risk factors
+ Association was similar across gender, race, ethnicity, education and
genetic risk.

k of dementia. It s one modifiable
e dementia risk.

11



What's now in subclinical diagnosis?
Retinopathy

1. Serum-based and retinal-based biomarker testing

2. Patient-tailored health plans for at-risk populations

* Integrated systemic / supplementation strategies / enhanced bioavailability

Impaired dark adaptation is early manifestation of retinal

dysfunction

Impaired full-field flash ERG is early manifestation of retinal

dysfunction

Risk calculator incorporate:
« Clinical biomarkers + Genetic risk + Systemic risk factors

Healthy skepticism with reasoned cynicism

What's now in subclinical diagnostics?

Enhancing Risk Assessment in Patients with DR by Combining
Measures of Retinal Function (RETeval) and Structure
Tech ( 0

RG and fundus phol
ty 2 level 53 (ETI

 RETeval DR Score >23.5 (RETeval+).

Results
For patie
of intervention was 19%, 31%, and 53% at 1, 2 and 3 years of follow-up,
RETeval +: Intervention incidence increased to 3 % and 74%
RETeval-: Intervention incidence decreased o 3: and 2

Conclusions
Prediction of subsequent intervention was best when combining structural and
functional information

What's now in subclinical diagnostics?

Pharmanex Biophotonic Scanner

What'’s now in subclinical diagnostics?

Detection of keratoconus wif new biomechanical
index

Journa

included in this multicenter ret
cated on different
cB [

KCN was correctly classified with 98.4% specificity and
100% sensitivity.

What'’s now in subclinical diagnostics?

Correlations Between Macular, Skin and Serum
Carotenoids

METHODS.
88 patients were recruited from general

ments and serum Z concentrations correlated most
gment volume under the curve (MPVUQ

Shin RRS (RU)

producible and not significantly
affected by cataracts
Techniques could readily identify subjects taking oral
carotenoid-containing supplements

8/31/2023

4000 8000

CONCLUSIONS Total serum carotencids

+ AFl and skin RRS measurements are noninvasive, objective,
and reliable assessments of ocular and systemic carotenoids

+ Skin RRS and MPVUC at ° are both reasonable biomarkers of
‘macular carotenoid status that could be readily adapted to
researchand clinical settings

What'’s next in subclinical diagnostics?

Skin autofluorescence predicts incident DMII, CVD and
ity i | population

nd
compared and r ee
diseases. Skin AF predicted the development of DMII, CVD and mortality
_independent of metabolic syndrome, glucose and HbATc.

lusions/interpretation

bo-invasive skin AF measurement shows clinical value for screening for
future risk of DMIl, CVD and mortality independent of glycemic measures
and metabolic syndrome

12



What's next in subclinical diagnostics?

ration into Posterior Vitreous
cation Basis Assessed
Using Optical Coherence Tomography

Methods
All eyes were classified into three groups: nfectious uveitis (n=7), noninfectious
ranulomatous uveiti

3 ive posterior uveitis were included.
Dt et i ghes densty
Granulomatous particles larger and more density than non-granulomatous
Vitreous haze showed no significant difference among three groups

Conclusion

|, SD-OCT may be useful for assessing ocular inflammation based on

# morphological characteristics of vitreous particles on uveitis classification
by

What's next in subclinical treatment?

esrd 2018 Cochrane Databaseof SystematicReviews
improves visual acuity and contrast sensitivity i \iteentional Review
age-related macular degeneration
Acta ophth [T —
+ BOVA using a logMAR chart at 1

Photobiomodulation reduces drusen volu

Results
Mean ETDRS BCVA score improved by 5.9 letters (p < 0.001)
immediatly post-treatment that emained at a statistcally Sm,"d,,y e ome
significant level at isit 2 (p < 0.001) P o afe et

G RR o 13 months s 12 morths follow- up.
€5 was significantly improved at 1.5 ( ) 5 tw months and 12 months follow-up
and 6.0 CPD (p = 0.003) at visit 1 immediate

entral retinal thickness or
lume during the

core at 3 and 12 month follow-up

What's next in subclinical diagnostics?

Skin autofluorescence predicts new cardiovaseular disease
and mortalityin people with type 2 diabetes

agn
earnition

Results
2

In multivariable analyss for the combined endpoint, SAF retained it
significance when sex, systolc blood pressure, HBAT, total cholesterol, eGFR,
s well as antihypertensive and statin medication were included,

Conclusions
SAF i geonosduestoeiah LY gl
cholesterol or blood pressure levels

Takeaway

Reduction in retinopathy correlates with reduced risk of stroke, dementia and mortality

Early identification of retinopathy is currently available in primary care clinica
+ Multi-modal Retinal Photography

+ Optical Coherence Tomography + Angiography

+ Full-Field ERG

+ Dark Adaptometry

Published literature strongly supports mitigation of systemic disease and related retinopathy using

established nutraceuticals
+ Carotenoids
+ Omega-3 Fatty Acids
+ Polyphenols

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

Early modest changes in pathophysiology conveys significant long-term benefits in fu

What's next in subclinical treatment?

« Exposure to low-intensity visible light to NIR (500 nm to 1000 nm) allows for high tissue
penetration and offers a non-invasive approach for the treatment of early AMD
« Enhances the activity of mitochondrial cytochrome C oxidase and production of ATP in the
retina leading to a reduction of free radical production and oxidative damage
+ Reduces gene expression of retinal stress and inflammatory markers in the outer retina

Takeaways...
Putnam’s Preferred Practice Patterns

MCl

AMD

DR

POAG

Sudden Onset Diplopia

Sudden Onset Vision Loss
Uveitis

mTBl / Concussion

HCQ / CQ Baseline and Work-Up
Neuroimaging Ordering
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https://www.cochrane.org/evidence

“Paradoxically, the best way for a group to
be smartus for each person in it to think
and act as independently as possible.”

- James Surowiecki

THE WISDOM

OF CROWDS
JAMES

SUROWIECKI

-
/‘" /

Questions?
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