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Learning Objectives

At the end of the session, attendees should be able to:

1. To review demography and pathophysiology of diabetes and diabetic
retinopathy

2. To review classification of diabetic retinopathy

3. To discuss appropriate follow-up intervals and indications for medical and/or
surgical intervention for diabetic retinopathy

4. To review the common pitfalls preventing appropriate eye care in patient
populations

5. To provide guidelines for proper patient education and communication with
patients as well as other healthcare providers to improve overall disease
outcomes

6. To exhibit case examples of very advance cases to demonstrate the
catastrophic nature of neglected diabetic retinopathy as compared to
successfully followed and managed patients

Three years many factors leads down this path.

* Conditions that physically alter blood
vessels (Retina a/o choroid)

MeChanism — Locally or systemically
. — Arteriosclerosis
of Retinal — Atherosclerosis

Vascular * Conditions that effect hemodynamics
) — Systemic hypertension
Dlsorders « Conditions that alter blood chemistry

* Conditions that do some or all of the
above




Diabetes Mellitus

* Background

* The diabetes epidemic is a global threat, with the number
expected to rise to a staggering 350 million affected individuals
by 2030

* Increased prevalence in those of non-white European descent

* Greatest prevalence in Native Americans, Asians/Pacific Islanders,
Blacks, and Hispanics (order corresponds to degree of prevalence)

Source: American Disbetes Association

Diabetes

A group of metabolic diseases associated

with high serum glucose level, either due

to the body’s inability to produce

sufficient insulin, or cells do not respond

to the produced insulin

Incidence/Epidemiology

(www.diabetes.org)

— In 2015 1.5 million new cases among

>18. 1in 4 adult have diabetes (>7
mil unaware)

Type 2: primarily lifestyle factors

Type 1: Multifactorial

Diabetes Mellitus: Type 2

90% of all Adult-onset Non-insulin- Resistance of the
diabetics (usually after age [l dependent (most [ll body tissues to the
40) of the time) action of insulin

Many are
asymptomatic

Percentage change in the number of people in the United States with
diabetic retinopathy, 2005-2050

Incidence
of

Diabetes in
the U.S.

Saaddine 8, Honeycutt A, Narayan KN, Zhang X, K R, Boyle JF. Projecton of cabescretnapaty and oiner majr eye seases
among poopi wihabetes malite: Undd Sties, 2008-2050. Arch Opiramol. Dec 2008 1260 211740-1747

Diabetes Mellitus: Type 1

* Onset usually under age 30
* Autoimmune mediated or idiopathic destruction of pancreas beta-cells
+ Complete absence of insulin secretion/usually begin taking insulin at diagnosis

Systemic Effects

Diabetes

Ocular Effects

e

Fluctuating Diplopia,

vision blurred vision
P
e
[ —
reater -
Early cataract Sleatc ey

prevalence

development
for glaucoma

Gveoroma
hutpsi//fen.wikipediaorg/wii/Type _2_diabetes

Also known as latent autoimmune diabetes.
in adults (LADA), is a condition that shares

characteristics of both type 1 and type 2
diabetes

LADA a hybrid form of diabetes
Diagnosed during adulthood, and it sets in
gradually, like type 2 diabetes

Not reversible with changes in diet and
lifestyle

Not obese, over the age of 30 at the time
of diagnosis

Typo 1 diabetes Type 2 diabetes.

Autoimmuny resistance

rtualmeeting/home.htm¢Iresout
fent autoimmune-diabetes-in-adul




Diabetes

Morbldlty =116 « Major cause of death

. *Most common cause of preventable blindness in working
Mortality age adutts

.

*Heart disease and stroke
« Hypertension
*In 2003-2004, 75% of adults with also had hypertension
+ Amputation
*More than 60% of ic lower limb

Diabetic
Disasters:

Roadmap to
Prevention

¢ Most Common Vascular Retinopathy
* Diabetes is the leading cause of new
cases of adult-onset blindness
Diabetic * Research

— ClinicalTrials .gov (more than 900

Retinopathy studies listed)

— DRCR.net (Diabetic Retinopathy
Clinical Research Network)

Diabetic Retinopathy
Q How to detect

When and how to manage

i ‘Who to Refer
b
ﬁ How to Co-Manage

0 Challenges in Diagnosis

Is this a
normal
macula?

Pitfall:
What may
look
normal or
nearly
normal

may not
be normal!




Q Patient in her late 30s diabetic,
Sent for Diabetic Eye Examination _
20/20 OU all testing Early DeteCtlon

“normal”

Fundus exam as below *  Visual Acuity

¢ Algc, Blood Sugar

* Concomitant
disease

Detection

Clinical
Examination ¢ MUST contain the following elements:
q q — Duration of diabetes
Guidelines )
— Past glycemic control
— Current medications
— Medical history

— Ocular history

*  Type
* Duration

* Initial exam MUST contain the following: «  Control (Daily and Overall)

— Visual acuity *  Smoker (Y or N)
— Biomicroscopy *  Any other medical Dx (HTN, Sleep Apnea,
- 1op . Obesity)
— Gonioscopy (when indicated) cl- . I Pe rt ine nt *  Any (other) associated complications (Renal
— Dilated fundus exam which includes Inica [ f . Failure)
stereoscopic view of posterior pole E . t- nrorm at [e]g] +  Pregnantor plan to be
— Presence/absence of macular edema Xamination for
— Presence/absence of ONH A A
neovascularization and neovascularization GUIdeIInes
elsewhere Management
— Presence/absence of signs of severe NPDR “Once retinopathy is present,
— Presence/absence of vitreous/pre-retinal . duration of DM appears to be a
heme

less important factor than
glycemic control in forecasting
retinopathy progression”
(AAO PPP 2019)




{dBased on these pictures, how would you manage? O} 55° FAF

Ordered 55 degree FAF

Like to see the OCT Scan?

* Properly assess the
condition
— Classification

+ Consider all the Diabetic * Proper classification, which
esseEkiEd e . in turn leads to proper
discussed Retlnopathy management, can be sight

* PATIENT EDUCATION Classification saving
* Follow-up under the
standards of care
* Know who and when

to refer




Stages

Diabetic Retinopathy: A Position ~ $on2. slomen’ emiy chew”

EllaJ. uh,’ Lucia Sobrin, Jennifer K. Sun,*

Statement by the American e L vandereck, Cries ¢ ko
Diabetes Association
Diobetes Core 2017,40:412-418 | DO 10.2337/dc16-2641 www.diabetes.org

‘Table 1—Diabetic retinopathy stages*

Diabetic retinopathy
stage

Mild NPDR

Moderate NPDR

Severe NPDR

PDR

in y , called
microaneurysms, occur at this earliest stage of the disease. These
microaneurysms may leak fluid into the retina.

Asthe blood vessel: the may swell
and distort. They may also lose thelr abllity to transport blood. Both
of the retina

and may contribute to DME.

Many more blood vessels are blacked, depriving blood supply to areas of
‘the retina. These areas secrete growth factors that signal the retina to
grow new blood vessels.

At this advanced stage, growth factors secreted by the retina trigger the
praliferation of new blood vessels, which grow along the inside surface
of inaand i i i Thenew
blood vessels are fragile, which makes them more likely to leak and
bleed. Accompanying scar tissue can contract and cause retinal
detachment—the pulling away of the retina from underlying tissue,
like wallpaper peeling away from a wall. Retinal detachment can lead
to permanent vision loss.

//nei.nih

pted from h

Mild NPDR MAs Only

International
Classification Moderte S T e

of DR
(ICO)

(less than severe)

Severe
Moderate + any: IRMA (1 quad)
>20 IRH (each quad)

Venous Beading No PDR
(2 quads)

PDR Severe + 1 or More: NV,
PRH/VH

*Most used in

clinical trials * ETDRS Diabetic Retinopathy Severity Scale

3 a3 47 Moderately
MIANPDR  Moderate NPDR  Severe NPDR.

1152

DIABETIC RETINOPATHY STAGING

TABLE1 CuNICAL DiAgETIC
Disease Severity Level Findings Observable upon Dilated Ophthalmoscopy

No apparent retinopathy No abomaities

Severe NPDR

« More than 20 nraretinal hemorthages i each offour quadrants
« Definite venous beading in two or more quadrants
« Prominent IRMA n one or more quadrants

o Anyp or
POR ‘One orboth of the folowing

« Neovascularzation

o Vireouslpreretinal hemorthage
R NPDR

American Academy of Ophthalmology PPP 2019 (p8)

International Classification of
DME

OCT: most sensitive test

No DME: No Thickening,
or Exudates in the Macula

Non-Center involving
DME: Thickening outside
of Imm of fovea

Center involving DME:
Thickening within the 1
mm diameter

Ce¥ieEEae

CeREsEIIE

MILD NPDR

At least 1 microaneurysm




MODERATE NPDR (DRSS 43) MODERATELY-SEVERE NPDR

) . h:v':r‘;;;t‘:: Characterized by the presence of ANY of the following:

* Mild IRMA in 4 quadrants
* Venous beading in 1 quadrant
« Severe retinal hemorrhages in 2 to 3 quadrants

Exudate Venous beading
Severe retinal hemorrhages in 2 to 3 quadrants

Intraretinal
hemorrhages &
Cotton Wool Spots

SEVERE NPDR (DRSS 53)

Characterized by the presence of ANY of the following (4-2-1 rule):

4 2 1

Severe retinal hemorrhages Definite venous beading Moderate to severe IRMA
(= standard photograph 2A) (2 standard photograph 6B) (= standard photograph 8A)

‘Comparison of ETDRS and International
Ciinical Diabtic Retinopathy and Mact

Moderate P0R

HohRisk POR

MAs

‘Comparison of ETDRS and International

aa o

o HE i B A

| ot o | e

Cotton-wool spots , venous loops,
beading , IRMA

Severs OE e oo HE ki s carter of 0 ma
oncr s ey

oo o e o et i 1 DA oy
CME oot | o i 210 o s i f s
mclved)

« T o oo <500 s o Do cr o o
CSME canratimotved) |75

cons o o of sl i
sang i o apcnt i

Tractional RD

- ‘Neovascular Glaucoma |




Neglected- Leading to Further
Progression

Typical Progression

* Patients may present at
any stage

* Some still asymptomatic
or attribute their symptoms
to needing spectacle Rx
change

* Most will not understand
the significance of the
condition

* This patient is suffering
chronic macular edema
obviously needing referral

Now the
Patient is
Symptomatic
and has Severe
Disease




And Now, the Patient
has Significant
Irreversible Damage,
even after Resolution
of Edema with Tx

26 y/o - Type 1, First Dilated Exam

RSubtle
Hints of
Advancing
Disease

d CI’UCIa| FO”OW-up Ca re Unreliability of Symptoms




Adi Screening and Follow-up

{2
Jﬂ 2017 American Diabetic Association Guidelines

Frequency of Ocular Examination o Adults with type 1 diabetes should  ® '*; thfe'e s no evidence of rfﬁmpa-
have an initial dilated and compre- B EERCE N R RES
— . & i ams, then exams every 2 years may
* The recommended frequency of ocular examination is determined based on hensive eye examination by an oph- be idered. If level of di

several factors, including, but not limited to: thalmologist tometrist withi considered. .any evel or dia-
_ Type of diabetes Elllells s el hhisln A ] betic retinopathy is present, subse-
_ Duration of the disease 5 years after the onset of diabetes. B quent dilated retinal examinations
— Age of the patient . for patients with type 1 or type 2
— Level of patient adherence to and understanding of their treatment plan e Patients with type 2 diabetes should diabetes should be repeated at
— Concurrent medical status have an initial dilated and compre- least annually by an ophthalmolo-
— Both nonretinal and retinal ocular findings and symptoms 4 PR y gist or optometrist. If retinopathy
— Subjective changes in vision (Refractive Status) hensive eye Reaion b,v an oph is progressing or sight-threatening,
t'halmologlst vor optort!etrlstv at the then examinations will be required

time of the diabetes diagnosis. B more frequently. B

Sﬁ Screening and Follow-up

2017 American Diabetic Association Guidelines

Diabetes History; Medical Hisory; Current Medication; Biochemical Parameters

e Women with preexisting type 1 or
type 2 diabetes who are planning L .
pregnancy or who have become ® While retinal photography may

Uncorrected VA

pregnant should be counseled on serve as a screening tool for retinop-

the risk of development and/or pro- athy, it is not a substitute for a com- Ico et et ) ‘ DibsleRsepsa?

gression of diabetic retinopathy. B prehensive eye exam, which should . N[ e [
STEyelSaminatons SHOUKI GEGUFIbES be .performed at least initially and NPDR

fore pregnancy or in the first trimes- at intervals thereafter as recom-

ter in patients with preexisting mended by an eye care profes- I

type 1 or type 2 diabetes, and then sional. E

these patients should be monitored

every trimester and for 1 year post- Routine ‘ ‘ ‘Non-urgent Referal fo refracton and assessment ‘ Urgent

e Referal

partum as indicated by the degree of
retinopathy. B

vﬂ ICO Recommendations for Follow-up
¢ Antenatal Screening
e If No DR then 28
weeks
o If DR 16-20 weeks

Pregnancy

Table 2. Screening and Referral Recommendations Based on Inter
Edema for Hi

I Classification of Diabetic Retinopathy* and Diabetic Macular 4
e St @' co

Classification Re-examination or Next Screening Schedule Referral to Ophthalmologist
DR F I I -
No apparent DR, mild nomprolferive DR, and no DME— Re-cxaminatin i 12 o Reeral ot rquied oliow-up
Mild nonproliferative DR 6-12 mos Referral not required
Vioderue onralicaive DR Tt mo Referl v
Seve nproliferative DR <3 mos Referral required C
<lmo Referral required a re « DR and DME can progress faster
E with Cat X

Non—center-involving DME 3 mos Referral required . « Cat SX when visually or Optically
Conter ol DME 1o Refrl reied Exce pt ions s

" * Severe NPDR PRP before SX
h|ML = ;(w,\:’wnc {m:;:ulm edema; DR = diabetic retinopathy. « DME Focal or Anti-VEGF stabilize
*In cases where diabetes is controlled. DME
« If view not adequate for laser (if

DME anti-VEGF before SX) monitor
closely after cataract surgery




Any Macular
Edema

Severe NPDR,
Suspicious of NV

NV (PDR), VH, TRD

NVI urgent

* New Paradigm in Managing
— Ride and Rise Studies
Demonstrated Reversal
— Protocol S (DRCR)
¢ Compared ranibizumab

dModerate

and (Lucentis) to PRP FDA
approves it for NPDR (Jan
Severe 2017)

— Panorama (Regeneron)

N P D R * Anti-VEGF for Severe NPDR
(EDTRS 47 and 53 severity) will
perhaps become standard of care

— Many unanswered

PDR

PRP
Anti-VEGF
Combo
Vitrectomy

o How to Co-

Manage

Patient Education

Vision not indicator presence, absence or a measure for

Vision level and status of retinopathy

Patients undergoing treatment must know this is a chronic
condition needs chronic and continuous care

Patient education must convey understanding of the
gravity of the condition and avoidable catastrophes

Establishing a relationship with the
treating provider

Your comfort level to deal with high risk
high complexity conditions

Having the proper diagnostic tools

Recognizing the chronicity of these
conditions some requiring long-term
care

Diabetic Retinopathy is a Chronic
Disease Needing Continuous Care

* Beyond patient’s
misconceptions
— Poor follow-up

compliance
A * Inadequate
Pitfalls Leading screening

(Examination)

to Disasters « Inadequate

attention to certain
findings

11



@interoperation and Clinical Correlation and Knowing
Limitation of Each Device and Technique

Fundus Photography
Optical Coherence Tomography (OCT)

* Fluorescein Angiography (FA) H H

* Fundus Autofluorescence (FAF) DlagnOStlc
* Ocular Ultrasound Testing

¢ OCT-A

* Fundus Photos: Useful for

DiagnOStiC documenting substantial
Strategies progression of disease and

response to treatment

ULTRA-WIDEFIELD vs 7 FIELD ETDRS

200° UWF vs 75° Standard 7 field ETDRS

UWF= Includes at least 4 vortex vein
ampullae, ~200° and 80% retinal
surface

PREDOMINANTLY PERIPHERAL DIABETIC RETINOPATHY

Silva PS, et al. UWF Peripheral Lesions Predict
DR Progression. Ophthalmology 2015.

+ Followed 200 DR
< E h pred
defined as majority of DR lesio
the 75" ETDRS standard 7 fields

+ Compared to eyes without, eyes
h predominately periphera

EYES WITH PREDOMINANTLY
PERIPHERAL DR HAVE A GREATER
RISK FOR DR PROGRESSION AND

DEVELOPMENT OF PDR!!




DiagI'IOStiC * Fluorescein Angiography:

H Indicated when DME is suspect
Strategles to evaluate unexplained VA los

« |dentify vascular leakage and
treatable lesions in eyes with D

* Visualize non-perfusion and
detect subclinical neo

N . * Optical Coherence Tomography (OCT):
D|agnost|c Useful for quantifying retinal

thickness, monitoring macular edema,

and identifying vitreomacular traction

St rategi es in selected patients with diabetic

macular edema

Large perifoveal MA identified

1 month after laser

3 months after laser ==

i H * Fundus Autofl . . * Ocular Ultrasound:
Diagnostic  “(ear):obscurationor Diagnostic Valuable test to detect
. hypoautofluorescence by . retinal detachment in
St rategl es opacities such as retinal St rateg|es diabetic eyes with opaque
hemorrhages. media

Diagnostic  -oct-A:

. * Earliest detection of vascular pathology
St rategies possible (“subclinical DR”)
* Detection of macular ischemia

« Detection of non-perfusion (predictive)
and neo

Normal

Diagnostic Strategies
OCT- A: Allows for evaluation of‘deep'vascular plexus




Contrast Sensitivity Testing

 Can be used as an early indicator of visual
changes not shown by visual acuity

« Deficits in contrast sensitivity may occur

before the onset of clinically detectable
Ot e r retinopathy
Ancillar
y Color Vision Testing

.
Te Stl n * Changes in color perception may occur in
persons with diabetes, but it should not be

used for the diagnosis of DR

Blood Pressure Measurement

¢ Can be used to detect the presence of
metamorphopsia in persons with DME

Properly assess Consider all the
| the condition e PATIENT

* Classification factors discussed ERECRB

Follow-up under
the standards of
care

Know who and
when to refer

‘ Dt sy, Medal . Core edcaon, Beshmca P ‘

Ico herz ot
Guideline

s

=

International Classification of DME

OCT: most sensitive test

No DME: No Thickening,
or Exudates in the Macula

Non-Center involving
DME: Thickening outside
of 1mm of fovea

Center involving DME:
Thickening within the 1
mm diameter

ICO Recommendations for Follow-up

Table 2. Sercening and Referral Recommendations Based on Intcpsfional cation oPighetic Retinopathy* and Diabetic Macular
Edema for Jfh-Resource Settings

Classification / Re-examination or Next Screening sd.ed)\ Referral to Ophthalmologist

Referral not required <:
I

DR
No apparent DR,

1d nonproliferative DR, and no DME. Re-examination in 1-2 yrs
612 mos

3-6 mos

<3 mos

<lmo

Severe nonproliferative DR
Prolifeative DR

DME
Non—center-involving DME
Center-involving DME

Referral required

3 mos.
Imo

Referral required
Referral required

DME = diabetic macular edema; DR = diabetic retinopathy.
*In cases where diabetes is controlle

14
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‘::“H} y Macul
fcan Oplometric Ede

Asociaion When pafients should be seen by a refina specialist

. Severe NPDR
usp s of NV

PDR Within 2-4 weeks
DME/CSME Within 2-4 weeks NV (PDR), VH, TRD
Severe NPDR Within 2-4 weeks

When to Refer

DRCR.net Protocol W- Effect of Intravitreous VEGF vs Sham for Prevention
of Vision-Threatening Complications of DR, 2 Year Results
* Randomized eyes with moderate to severe NPDR without CI-DME to sham (tx deferred until
CI-DME or high-risk PDR developed) vs periodic intravitreal aflibercept
+ Lower rates of developing CI-DME with vision loss (4% vs 15%) or PDR (14% vs 33%) in
treated eyes vs sham at 2 years
+ Change in VA at 2 years: -5.8 letters vs -6.1 letters (not significant)

% Developing PDR % Developing CI-DME

Allibercept vs sham Atlibercept vssham
go | ddivsted narwacatio,
0.36(97.5%€1,0.17:0.7%;
P=.002)

g adiusted hazard catio,
0.34{97.5%€1.021-055;

i H
E w0 g s
H H
3 3 w0
H H
: a

2 3 1 2
Time from raadomization, y Time from rangamizatian, y

Maturi, R., et al. Effect of Intravitreous Anti~VEGF vs Sham Treatment for Prevention of Vision-Threatening Complications
of DR. JAMA Ophthalmology, 139 (7), 701712

Treatment

Panretinal Laser Treatment (PRP)
Anti-VEGF (Vascular endothelial growth factor)
Combo treatment

Treatment

* Intravitreal Anti-VEGF Injections

— Used to treat DME/NPDR/PDR

— Intravitreal Anti-VEGF Medications
* Bevacizumab (Avastin, off-label)
* Ranibizumab (Lucentis)
* Aflibercept (Eylea)
* Faricimab (Vabysmo) recently approved
* Brolucizumab (Beovu) onthe horizon to be approved

— Benefits of injections typically include improvement
in vision or prevention of worsening vision

15



In this example,
while DME is
improving with
monthly anti-
VEGF, hard
exudates are
increasing.
This may result
in temporary
worsening of
the patient’s
symptoms.

Educate the patient!

aimed at preserving the remaining
vision

Goal = STABILIZATION

Establish a relationship with the treating
provider

Your comfort level to deal with high-risk/high
complexity conditions
to Co-
Having the proper stic tools
nage

Vision  vision not indicator presence,
absence or a measure for level and
status of retinopathy

Know  Ppatients undergoing treatment must

Patient know this is a chronic condition
Education needs chronic and continuous care

Convey Ppatient education must convey
understanding of the gravity of the
condition and avoidable catastrophes

OVERALL MANAGEMENT

Educate the patient

 Make them aware of their status.
» Emphasize strict glucose control

Work closely with PCP or diabetes specialists

« Send letter after each visit with an update on visual status

* Beyond patient’s
misconceptions
— Poor follow-up
compliance
* Inadequate
screening

Pitfa"s (Examination)
Leading to * Inadequate

attention to certain

Disasters findings

16



Systematic review on barriers for access to DR screening services: Frequent themes harvest plot

== Control

e (e, e o)

p—— i o —
e : e + ABC's
. ~ ALc
—— B [ n— — Blood pressure
ooty o e i ot 5 e e T — Cholesterol

* Blood pressure: < 130/80 mmHg
* Blood Lipids:
— Total Cholesterol < 200 mg/d|
— Triglycerides < 150 mg/d|
— LDL < 100 mg/d!

Lk s s ey sppct [T —r—

e

o o it et I
— HDL > 50 mg/dl
" B * Blood Glucose: HbAlc < 7%
Dot v — The Diabetes Control and Complications

Trial (DCCT,

s
e

Piyasena MMPN, et al. Systematic review on barriers and enablers for access to DR screening
services in different income settings. PLoS One. 2019;14(4):e0198979.

EFFECT OF GLYCEMIC CONTROL ON DR
Diabetes Control and Complications Trial (DCCT)

Conventional --
Intensive

* Intensive TX { the risk
of developing DR by
76%, and slowed the
progression of existing
DR by 54%

* For each 10% decrease
in the HbA1C, there was
~40%  in the relative
risk of DR!

Rate per 100 Patient-Years of
Sustained Retinopathy Progression (%)
N

2 3 4 5 ,6.7 8 9

Time During Study (years)

Progression of retinopathy with intensive versus conventional treatment in the DCCT. DCCT
Research Group. Ophthalmology. 1995 Apr;102(4):647-61.
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