On behalf of Vision Expo, we sincerely
thank you for being with us this year.

Vision Expo Has Gone Green!

We have eliminated all paper session evaluation forms. Please be sure to
complete your electronic session evaluations online when you login to
request your CE Letter for each course you attended! Your feedback is
important to us as our Education Planning Committee considers content
and speakers for future meetings to provide you with the best education
possible.
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PRE-DIABETES STATISTICS

Prediabetes,
Characteristic 2018 Es

Prediabetes,” Prediabetes Awareness,"
2013-2016 Estimates 2013-2016 Estimates
a ?

Pescentage (95% ntage (95% CI)

*Total: 88 million people aged 18 345 (32.2-36.9) 153 (12.6-18.3)
. Age in years
years or OIder have predlabetes 18-44 28.7(253-32.1) 243(214-274) 88(59-13.01
(34.5% of the adult US 4564 35,1 (330-37.3) 41.7(39.1-44.4) 160(128-198)
. 265 24.2(22.0-264) 46.6(42.3-51.0) 226(17.2-29.0)
population) e
Men 409.076-443) 380645412 1485-152)
- Wom: 47.) (42.9-51.3 31.2(286-34.0) 19.8(15.9-24.5)
+65 years or older: 24.2 million o : '
people aged 65 years or older
have prediabetes prasre o 100 0 155 g o AT b 857 10
VISION Data sources: 2013-2016 National Health and Nutrition Examination Survey: 2018 US Census Bureau data VISION

Prevalence: Diabetes

Diagnosed diabetes Undiagnosed diabetes Total diabetes
DIABETES STATISTICS Characteristic Number in Millions Number in Millions Number in Millions
(95% CI) 195% CI) 195% CI)
oTo‘al: 34'1 m"“on people have :;li;\ 26.8 (24.4-29.1) 7.3(6.3-8.4) 34.1(31.6-36.6)
. . ein years
diabetes (10.5% of the US population) 1844 36(30-4.1) 1400819 4904058
45-64 1.7 (10.3-13.1) 31(23-39) 148(13.4-16.3)
. 265 115 (101128 292136 143(127-159)
*Dlagnosed: 26.9 million people, —
including 26.8 million adults Men 14.0(124-15.6) 39(28-50) 179(162-19.6)
‘Women 128(11.4-14.1) 34(27-40) 162 (14.8-17.6)

*Undlagnosed: 7.3 million people

(21.4% are undiagnosed) Notes: C1 = Estimated numbers for from g for 2013-2016 applied to July 1, 2018 US resident population estimates
report was. and
AlCleve Numbers for not add up rounding
VISION Data sources: 2013-2016 National Heath and Nutrtion Examination Survey; 2018 US Census Bureau data N
A
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18-84 452 (343-561) a332-59¢
4564 706 (71-840) 09 (7.6- 1288
=05 326 (253-398) a8 (6.5-11.98
Sex
aan 45 614-a751 73 (58-89
women 38 (601-876) 66 (5184
Race/ethnicity
‘White. nan-Hispanic 786 (666-308) 54046-63)
Black. nan-Hispanic 213 (148-279) 79(55-108)
Asian, non-Hispanic 97 (58-137) 7.2 (45-10.8)
Hispanic 334 (204-464) 20(65.1-133)

€1 comtidunce marva

p som 1o 1ty 1, 20180 o the w3

(5w Dtalied Methods.
* Rates were calculated Using 2018 dota oy
s sources: 2017-2018 Nationa! Heslih ntesview Sureey nd 2018 US Cenaus Bures data
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TYPE1 *Autoimmune B - cell destruction
*Pancreas stops making insulin
*Insulin deficiency
TYPE2 *Progressive loss of B - cell insulin secretion
*Insulin resistance
GESTATIONAL +Diabetes diagnosed in 2" or 3" trimester of
pregnancy
*No overt diab i before p y
VISION
+ EXPO
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Age-adjusted est. prevalence of Diagnosed Diabetes by
race/ethnicity

Age-adjusted
g"m)m“ W Men I women
6
1
12
10
8
5
.
2
o
Asian, Black, Hispanic White, NonHispanic
AlaskaNative Race/Ethnicity
EXPO
_/ I Type 1
* The incidence of type 1 diabetes continues to
increase in U.S

* Steeper increases observed in Black and
Hispanic youths.

+ Since 2011, the incidence of type 1 diabetes
has significantly increased among Asians and
Pacific Islanders

+ There are no known prevention interventions
for type 1 diabetes

StatiStics
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| TYPE2

\

+ approximately 90-95% of diabetics have
type 2 diabetes

+ The incidence of type 2 diabetes among
adolescents has increased at a higher
rate than that of type 1 diabetes,
especially among racial/ethnic minority
youths

VR
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COMMON CAUSES OF VISION IMPAIRMENT
SECONDARY TO DIABETES

Diabetic Macular Edema Cataracts
Retinopathy

14

Diabetic

Retinopathy

16

+ From 1in 50 to 1 in 20 pregnant women has

* More common in Native American, Alaskan

8/17/2023

Gestational Diabetes

gestational diabetes.

Native, Hispanic, Asian, and Black women
according to the CDC
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How Many Diabetics
Have Diabetic
Retinopathy?

77.3% in type 1 diabetes
patients

AND
25.1% in type 2 diabetes

patients

« Disparities in Diabetic Reti hy g Rates within Minority
Populations: Differences in Reported Screening Rates among African
American and Hispanic Patients, published in the December 30, 20154

Compared with Hispanic patients, African American patients were screened 50%

less often in the previous year, despite reporting similar barriers to screening,

slmllar awareness that dlabetes may lead to diabetic retinopathy, and the same
of g ion for diabetic retinopathy

screening.

"Our findings of a large P in diabetic ing rates among
safety-net minority communities may have important implications for consequent
risk of blmdness,“ the researchers wrote. "Different approaches to encourage
dlabetlc g may be y in different minority

ulations."

Dlabetlc Retinopathy

VISION
EXPO
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DIABETIC RETINOPATHY STATISTICS

Diabetes with Diabetic Retinopathy is one of the leading
causes of visual impairment and blindness worldwide.

828, 000 Afri i h; diabeti

1.2 Million Hispanics/Latinos currently have diabetic
retinopathy

VISION
EXPO

D'a?ﬁgcrgsee ’FSRS}?%und that most patients were aware of diabetic

retinopathy as a potential complication of dlabetes and more than 75%
reported that a physician had recor betic reti
screening. However, only 55% reported screening in the previous year.

Patlems in each populatlon also reported similar types of barriers to

reti The i were that more Hispanic
patients felt that being "upset" or "depressed" was a barrier, and more
African American patients reported "fear of screening" or "not being
comfortable ...“
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Diabetic Retinopathy Pathophysiology

The specific efiology of diabetic retinopathy is unclear and likely, the
result of many interplaying factorss:

+ Due primarily to ia leads to ivation of i ith of
glucose metabolism

* Diabetes and ia results in the ion of
glycation end products (AGEs)

+ Results in the activation of cytokines and growth factors and vascular
endothelial dysfunction which leads to ischemia secondary to microvascular
occlusions, leads to IRMA and Neovascularization

VISION
EXPO
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Diabetic Retinopathy Pathophysiology

PKC is involved in signal transduction
Activation of PKC leads to basement membrane
alterations along with vascular changes like:

«  increased vascular permeability

« release of angiogenic growth factors

« vascular stasis

« capillary occlusion

. seen in small reti in Diabetic
Retinopathy

VISION
EXPO

tissue damage

have

Diabetic Retinopathy Pathophysiology

Oxidative stress happens as a result of increased
levels of reactive oxygen species leading to cell and

Now recognized that low levels of oxidants can
modify cell-signaling proteins and that these

y is stimulated.

22

Classification

Early’

When oxidized, cellular Protein Kinase C (PKC)

Diabetic

Scale®:

+No retinopathy: No retinal lesions

ry miid NPDR: Microaneurysms only

+MUIINPDR: A few microaneurysms, retinal
hemorrhage & hard exudates

+Moderate NPDR: Retinal hemorrhages in 1-3
quadrant + cotton wool spots

+Severe NPDR: fulfilling one rule of 4-2-1 rule.
+Severe hemorrhages in all 4 quadrants

*Venous beadingin 2 or more quadrants
“Moderate IRMA in 1 or more quadrants

*Vary Severe NPDR: fulfilling two or more rules

of 4-2-1 rule

24

“MIidNPDR-Microaneurysms only
“Moderate NPDR-More than just
microaneurysms and less than severe
isease

“Severe NPDR-No signs of PDR and any
of the following:

« 20 intraretinal hemorrhages in

each of the 4 quadrants

+ Venous beadingin 22 quadrants

« ProminentIRMA 21 quadrant
“PDR- One or more of the following:

* Neovascularization

« Vitreous or pre-retinal hemorrhage

8/17/2023
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Diabetic Retinopathy Classification

Early Dlabetic
Scale®:
Proltferative Diabetic Retinopathy: “PDR- One or more of the following:
Mlidto moderate PDR-NVD or NVE + Neovascularization
insufficient to meet high-risk characteristics « Vitreous or pre-retinal hemorrhage

+High fisk PDR-NVD greater than ETDRS standard
photograph 10A (about 1/3 disc area)

+Any NVD with vitreous hemorrhage

SNVE greater than 1/2 disc area with vitreous
hemorrhage

25

Treatments for Diabetic Retinopathy

+ Intravitreal anti-VEGF agents improve PDR

« Studies show that Lucentis is non-inferior to PRP in PDR without DME and superior when DME
is present
* Other anti-VEGF options are Eylea and Avastin

+ PRPis another option
« Non-high-risk PDR without DME - careful 24 months follow-up and immediate pan-retinal
photocoagulation if high-risk PDR occurs

High risk PDR Scatter PRP-Nasal and inferior quadrants first

+ Some physicians perform PRP in all PDR cases.
High-risk PDR in is not pe
or vitrectomy should be considered
High-risk PDR wif P il initiated
+ PDR wif i d PRP hould be
considered

VISION
EXPO
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Treatments for Diabetic Retinopathy

Very mild NPDR: follow-up every yearly

Mild to moderate NPDR: follow-up 6-12 months

Severe to Very Severe NPDR: Close follow-up within 2-4 months.

Intravitreal anti-VEGF agents have b d to treat moderate and
to improve diabetic retinopathy including:
* Lucentis and Eylea
* Eylea: DR, DME
« offdabel Avastin
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How Many Diabetics
Have Diabetic
Macular Edema?

+ Diabetic macular edema (DME) is one of
the leading causes of vision loss
worldwide

« It affects over 75,000 Americans yearly,
and nearly 100 million people
worldwide

« The prevalence of DME is higher in
individuals with type 1 diabetes than
those with type 2 diabetes

29

DME is deemed Clil

cally Significant if:

ETDRS classification of Clinically
significant macular edema (CSME)%:

*Retinal edema within 500 um of the center of the fovea

~Hard exudates within 500 um of the center of the fovea if
associated with adjacent retinal
thickening (which may be outside the 500 pm limit)

*Retinal edema one disc area (1500 um) or larger any part of which
is within one disc diameter of the center of the fovea

Only ONE of these features must be present in order for diabetic
macular edema to be deemed as Clinically Significant

31

b
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Diabetic Macular Edema (DME)-it can be classified into the
following groups: &
+Focal exudative and diffuse exudative maculopathy
«Ischemic and non- ischemic maculopathy
“Tractional and non-ractional maculopathy
nter involvi dema and non-center i

“Further classified into:
MIdDME: The retinal hard far from the center
of the fovea

of the macula but not involvingthe center
ickening i center of the fovea

ocT dlabetic
macularedema:

~Sponge-like thickening of retinal layers

~Large cystoid spaces
“Serous detachment of the retina
“Tractional detachment of the fovea
“Taut posterior hyaloid membrane.

VISION
EXPO
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Macular Edema

P- blﬁaﬂultlfamrlalmanner

the disruption of the Blood-Retinal Barrier (BRB)

+ Two major compartments: an outer and inner barrier.

* Animal both is dis ted
afterthe onset of diabetes.
* Disruption of this barrier results in the accumulation of fluid leading - S——
to macular edema - et ey
. i AGES, and i
hyperglycemia =

+ AGEsare osmotically active, and they may be responsible for
fluid accumulation in the macula

* Diabet lts in iction, which

expression

* VEGF results in macular edema and results in vasculogenesis,
‘which results in further

32



Macular Edema Pathophysiology

*  Diabeticretinopathyalso affect the Muller cells

* Functions®

Miller cells function n:

« maintaining the structuralintegrity of the retina

regulation of the BRB
retinal blood flow

uptake and recycling

regulati

* Indiabet

‘swelling of Muller cells, which leads to Muller cell dysfunction

33

Other Retinal Exam Findings
+ Microaneurysms: Clinically identified as tiny, round, red dots with a sharp regular
margin

+ Microaneurysms with a diameter of less than 30 ym may not be detectable
clinically

* Mi ysms are dif

from dot by FFA
« Dot hemorrhages are clinically larger and may have an irregular margin.
Dotand Blot Hemorrhages
Hard exudates
Cotton wool spots/soft exudates

VISION
EXPO
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Treatments for Macular Edema

The Early Treatment Diabetic Retinopathy Study (EDTRS) provides
the guidelines for treatment via laser photocoagulation
Leakm% Microaneurysms are directly treated, while a combination
of focal laser photocoagulation and scatter laser photocoagulation
are described as the treatment for DME

1 is a major t modality for

clinically sngnnycant macular edema, but it is not curative, an
many cases are to the lasér tt

Current first-line theragy is antl-VEGF therapy

Other treatment
photocoagulation diode and Intrawtreal stercu

Py filg
injections

VISION
EXPO

* Venouschanges:
* Dilatation
* Looping
* Beading
« sausage-like segmentation

Other Retinal Exam Findings

* Arterial changes:
* Peripheral narrowing
« Silver-wiring
« Obliteration

+ Neowasculartzation:

. the disc (NVD)-
disc diameter of the opic disc

at or within one

away from one disc di of the
optic disc.

* Neovascularization of Iris- a marker of poor prognosis and is associated
with the propensity to develop neovascular glaucoma

VISION
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Cataract Formation
Pathophysiology

likelihood of getting a cataract

high blood sugar over a long period can damage blood vessels increasingt!

the lens to swell

enzymes in the lens

lens

cataract development

39
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How Many
Diabetics Have
Cataracts?

Cataract Formation
Pathophysiology

result of i ing of the cortical
lens fibers is another compounding mechanism in the rapid "
development of cataracts, especially in young patients with typ

« Another recently proposed mechanismis an Autoimmune
hypothesis in acute bilateral type 1 diabetic cataracts,
« authors reported that insulin autoantibodies became positive
‘within three months of beginninginsulin treatment, and that
this period coincided with cataract formation®

VISION
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neaunc vl vataraus

+ _ As anterior capsular phimosis Is more common in diabetic eyes. capsulorhexis size should be larger than normal but smaller than the
intraccular lens (IOL) optic dlameter, n order to prevent anteriof I0L displacement and posterior capsular opacification (PCO)
- H peripheral

resson ofrtinopattyater cataracturgery s anothe probem in diabti patints. e uration andcorplety of cataractsurgery are
e main s actors for rogession of EAinapainy, f 1 thEreiore IMportant 1o reduce the fime and compexty of e Surgen

+ Poor pupil pupilary and elevated
Promaganain o

orMe efectsof DM on the ocularsurface nclude ncuroge i which lead to
comeal epithelial defects/abrasions, which may heal slowly

own that comeal endothelial cell los is higher in people with diabetes than in nondiabetics this means ths
l«:lu‘auon‘zl RaB U paren eI Spocular CIoScopy & roCemmEnoq BTEoons SHOUR tAke Greater Care h order e edic

.+ e Wlsconsln zammm e Study of Diabeti Retinopathyinvestigated thencdence of cataractand factors assaciated with a hgher sk of
cataract sur a 3%of palents sufferng fom typo 1 diabetes and 24 9% of those ih type 2 diabetos had a 10-yoar clmulative
roancs oFcataract ry For type 1 dlabelcs oy found Some ik factors,Inciuding age, sovety f aetcretmapatny (B, and poteinuria:

Tor TYpe 3 Glabetics. ik Taclor intludaq SEe and use of InSuil
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Vision Loss and Diabetes

Vision Loss and Diabetic Retinopathy
* AdvancedDlabetlcEye Disease -

« End-stage visionthreatening complication
of diabetic retinopathy in patients in whom
the treatment is inadequate or
unsuccessful

« It may present as pre-retinal o intragel
hemorrhage, tractional retinal
detachment, or rubeosis iridis.

S t . Vision Loss and Macular Edema
worse the initial presenting severity
S > of the edema the more likely that vision
l c will deteriorate in the future
« 25%to 30% of eyes with clinically
significant macular edema will
experience some degree of visual loss
within three years of diagnosis

7 VISION
W EXPO
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Vision Loss and Diabetes

Vlslon Loss and Ca!aracts

-cloudy or blamdision

“reduced intensity of colors

~sensitivity to glare from lights, which can
make driving at night difficult

+seeinga halo of light around lights
~vision changes that require a change in
eyeglass prescription

" VISION
EXPO
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Vision Loss and Diabetes

Treatments can also cause vision loss:
Laser photocoagulation is associated with:
subretinal fibrosis and scarring, decreased visual
acuity and paracentral scotoma, as well as

Totals

3
g
B
2
H
:
B
2
&

United States have vision Impalmment,
Ing1 3

Inclu

an increased frequency of cataracts, increased
intraocular pressure and retinal tears.
Vitrectomy is a is associated with significant risks
including vitreous hemorrhage

Cataract surgery:

+ The presence of clinically significant macular
edema (CSME) at the time of surgery was found
to be a predictor of poor final BCVA in cases of
uncomplicated phacoemulsification

+ severity of DR at the time of surgery. As the
severity of retinopathy increased, the risk of
macular ischemia or edema also increased

+ Studies show the development of PCO was
significantly higher in diabetic patients 18
mos. after surgery, even though it was similar
to the control group for the first 12 mosVIS| O]
[
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Epidemiology
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Low Vision Low Vision
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Vision Dis  quick statistics
* In 2018, the employment rate of working-age peaple
Employment: with disabilities in the US was 37.8 percent.
with disability | ,

37.8%

Employment:
without
disability

In 2018, the employment rate of working-age people
without disabilities in the US was 80.0 percent.

The gap between the employment rates of
working-age people with and without disabilities was
42.2 parcentage points.

Amaong the six types of disabilities identified in the
ACS, the highest employment rate was for people
with 2 "Hearing Disability, " 53.6 percent. The lowest

rate was for peaple with a *Self-Care
Disability," 16.2 percent.

Erckson,W. 18 Disabilty
Unlversity Yang-Tan insttuteon Employment and isabiltyVT1.

VISION
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.| United States and States — Vision Disabilit

381325 523K 2308nRs s8R

or people (ages 21
o 64) by disability status in the United States in 2018
Emptoyment Rates ()

%i..-i-J

aza e, g3 seaimess

Table 1.20 Civilians Ages 18 to 64 Years Living in the Community for the

8/17/2023
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Categories of Vision Impairment

category Worse than: Equal to or btter than:
Mild or no visual impairment 6/18 ‘
o 3/10(03)
20170
Moderate visual impairment o8 /60
1 31003 1/100.2)
20/70 20/200
Severe visual impairment 660 360 ‘
2 210 0) 2/20(05)
20/200 20/400
Biindness. 360 60+
3 220(05)
20/400 5/300 (20/1200)
Biindness veor Lightpercoption ‘
4 /50 (0.02)
5/300 (20/1200)
Biindness.
5
s
“Wision |
L EXPO |
Social Security and Supplemental security (SSI)
« Social Security Act added and amendment in 1954 Regulations
that included disability insurance X Incorporates a — also state that
st
« In 2007, clarifications was provided on how visual I Efﬂ(:'g:zy i vision loss can
acuity and visual fields could be tested as well as e 4 A another way to qualify for
visual efficiency . impairment qualifya dlzablityl
+ 2012 chan%e to help with determining a combinec el person as e
measurement of visual acuity using logMAR in 0 | 0 but e
conjunction with Visual fields. Went into effect in neither combined with
20 qualif other health
+ Statutory Blindness: central VA of 20/200 or worse problems
with corrective lens Bl prevent them
« OR efes with visual field constriction of 20 degrees 3 3 s
or less in the widest diameter( Goldmann (lll4e) or % w Iy
HVF(30-2 or 24-2, size Ill target) shall be B padbr o A
to have a central acuity of 20/200 or less
VISION VISION
EXPO EXPO
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* Useful to a broad patient base

. —a i for more vi
* 3 hours of continuous use
* Magnifies 2x-24x
* Weighs 10.5 ounces
« Saves a maximum of 80 images
*+ Near, Intermediate and Distance Viewing
« Adjustable Reading Line
« compatible with computers.
« Send images via USB for saving
on computer

59
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Portable
“CCTV”
Electronic
Maghnifiers

Smartphones

Voice activated dialing

Contrast, brightness, color options
Adjustable font size

Tactile and tonal feedback

Text to speech

Speech to text

Screen magnification

8/17/2023

1 fter the sorvey closed,
seure and MR screened
sestoidentify fraudulent

VISION
EXPO

« Accessibility features built-in
* No need for 3" party software
+ Accessibility options under settings

VISION
EXPO
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Smartphones (iPhone and android)

I-phone features2
Siri
Zoom
Voice Over
Multitasking gestures
Large text/Icons
‘White on black/High contrast
Speak auto text
Touch Accommodations

Seeing Al

+ Available in 70 countries and many languages

+ available on 10S 10 or later
+ Narrates the world around you
- Reads short text
+ Documents

Scene description

Androld features®
« 'Screen reader (Talkback)

+ Talkback braille keyboard

« Select to Speak: If you want spoken
feedback only at certain times,

+ Hover Zoom/Magnification gestures
+ Hand wave to answer/end calls

* Voice Access

* Switch Access

Speak Passwords

Color Correction: for color blindness

VISION
EXPO
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Accessibility and
technology in
healthcare are
necessary now
more than ever.

VISION
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VISION
& EXPO

16



« Innovative assistive technology
* Class-1 medical device with FDA®

« Combo of Samsung's VR headset and IrisVision
smartphone

»Intended for patients with AMD, Glaucoma, DR,
RP

* Magupto 14X

« FOV of 70 degrees.
+ Realistc

Customizable control setting

« Patented “bubble View" technology

« Stream and save YouTube videos

« Take and save photos in your photo gallery

* Read with ease with OCR

* Use smart voice commands with Amazon Alexa
* Grantby Natlonal Eye Institute

65

Additional Advanced Technologies

« Amazon Echo and Google Home: provide
great benefit to people who are blind or
visually impaired
* Hands-free
* Voiced controlled
+ News, weather, music, shopping, other
information
+ Can help control home devices: lights,
doorbells, thermostats

67
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Orcam MyEYE

8/17/2023

+ Named one of Time top 100 inventions
of 20193

+ Device magnetically attaches to glasses
+ can be attached to any pair
of eyeglasses.

* head unit with a camera and a base
+ serves as a sight substitution device
* Read text
* Recognize faces
+ provides audio information

+ The image is interpreted and identified
and then spoken back to the patient
through a speaker in the head unit

+ Can read multiple languages
* Effective color detection

VISION
EXPO

Video demonstrations available to Daly
activies and smartphone Use are
available.

Diabetes s an Epidemic
+ Numbers e expected o continueto
Hodioy.odu

We need to convert doctorthinking
towardimplementing basic low vision
‘and knowing when torefer

Supportand funding may be available.
through local services and national
Services such as Guide Dogs for the
Bind Alloptometristare trained to dofow vision at.
a basicleve
Startwith apps and smartphone accessibilty
Implementtion can be cos reefo provider
‘Social Security Administration
+ Wsomeonels consideredtohave Statutory
blindness they are lgilefor bonefs:
+ Freomaiing
+ Freo ibrary sorvios Other services:

+ Sl lcaves outsome peaple whomay.
eits
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