Slide 1 Slide 2

i Eﬁéﬁ]lou
AFOS/SECO L R
EDUCATION o JouLomio

D‘E IN%%NW. loe Pizzimenti, OD
M w DEclosure statements:
Mo finencio! refationships to disciose
Oculosystemic Diseases
and the Drugs that Treat Them

Course # 110

Joe Pizzimenti, OD

Pleaze Silence Al Mobile Devices.
attendseco.com

Slide 3

All relevant refationships have been mitigated.

attendseco.com

Slide 4

@

Disclosures

*With respect to this course, | have no
relevant financial relationships to declare.

Joseph J. Pizzimenti, OD, FAAD

nail.com




Slide 5 Slide 6

——

optometricretinasociety.org QUC‘-StiUHS?

Slide 7 Slide 8

The Eye in Systemic Disease 4 Pillars of Wellness
) In"m.'mmmy H Healthy Diet
+ Infectious
* Vascular
* Endocrine

-

Neurologic

-

Collagen-vascular

Supplementatio
n

-

Neoplastic
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+The eye does not exist in isolation. It is an extension of the
brain/CNS.”
+The anatomy of the eye is structured to serve the functions
of the retina.
+Primary reason for dilation is to detect systemic disease.
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The Eye in Sytemic Disease
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The eye is the only part of the body where
neurological and vascular tissues can be directly

and simultaneously viewed.
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Ocular Blood Flow

— Charoid B

Sympathetic NS

_Retina 5 %

Autv-regulated

Iris / Ciliary Budy 15%
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The Eye in Systemic Disease
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Inner and Outer Blood Retinal Barriers Retina/RPE. Choroidal Pigmentation
Slide 15
L
Skin Yeast Infections, Gout
Endocrine Polyoystic Owvarian Syndrome, Low Testosterone, High Estrogen
Heart Heart Attack, Stroke, CHF
Pulmonary Sleep Apnes
Gl Gallstones, GERD
Uyinary Incontinemce 1
Giyno Abnormal Menses, Infedility ' H
MNeurg Depression, Memory Problems l
Cancer Breast. Ciodon, Prostate, Bladder, Esophagus

Post-0Op Pulmonany Embolism
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Epidemics and Other Major Public
Health Challenges

Obesity/Excess Weight
Smoking

Age-related Eye Disease
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Diabesity

« M 5 i% characterized by central
{abdominal) obesity, dyslipidemia, raised blood pressure,
and insulin resistance.

* “Diabesity”
— Up to 97% of type 2 caused by excessive weight
— Obesity = Increased weight caused by excess
accumulation of fat,
— “Owver-fat” = normal BMI w/large waist
* Visceral fat
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* 3 or more are diagnostic of Metabolic Syndrome: Obesity Trends* ong U.S. Adults

=g ¥ Waist circumference:
""‘S Men — > 40 inches BRFSS, 1994
Women — > 35 inches

{*BMI 30, or ~ 30 Iba cunrwsight for 5° 47 parsan]

== triglycerides 2150 mg/dL

“i==W| HOL cholesterol:
 Men — <40 mg/dL
Women — <50 mg/dL

f

NoData [0 <10 [ i0s—14% ] 15%-19%  20%-24% 5%

=~ | BP =130/85 mmHg

Ao e

==W| FPG =100 mg/dL
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Obesity Trends-2012 Obesity Trends-2014

IRCTIREDY T e B3 B3 «:f E

Souwrce: Behreor ol bk Factor Surveillance Sywtem. [0
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Obesity Trends-2019

Source: Behavioral Risk Factor Survesllance Sys<tem

Slide 23 Slide 24

“Diabesity Belt”

Figura 1. Age-adjussed. county-level pravalence of disgnosed diabetes smong sdults aged =19 peasy,
Uniiwd Seaven. 2000

QUESTIONS

2013 Dlagnosed Diabetes Prevalence

J_:S;-!L?,' | g e 5 AND ANSWERS
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The Eye in Systemic Disease

Malignant Hypertension
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Choroid Microstructure

Hypertensive Choroidopathy
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Hypertensive Choroidopathy
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The Deadly Quartet

Diabetes Obesity
Insulin
Resistance

Hypertension Dyslipidemia

2

Early Cardiovascular Disease

! | 1 1

Macrovascular Microvascular

| | 1 1 |
Amputations Strokes Coronary Arbery Disesss Blindness  FRenal Failure

Wong TY, et al. Am J Opfifalimoel 2006; 141:448
Oipara JU, Levine JH. Sowth Med J. 1857 50-1162-1188
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Elschnig Spots in

Hypertensive Choroidopathy

Treatments

Step 1:

* | ifestyle modifications
* Diet and exercise
* Limit alcohol and tobaceo use
* Reduce stress factors

Step 2:

* |f lifestyle changes are not encugh, drug therapy will be
introduced

Step 3:

* |{ previous steps don't work, drug dose or type will be changed
or another drug is added

Step 4:

* More medications are added until blood pressure is controlled '
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Goals in Hypertension Therapy Summary - Benefits of Lowering BP

L o Y

Sroke Incidence 3B-40%

« Facilitate regression of LV hypertrophy

« Reduce risk of coronary athero and myocardial infarct
Mitigate renal damage

: Heart Attack 20-25%

» Avoid stroke and CNS hemorrhage

« Prevent peripheral vascular and carotid athero

« PROTECT THE EYES!!!

Congestive Heart Failure 50%
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Carotid Artery Occlusive Disease
Hypoperfusion Retinopathy
and the

Ocular Ischemic Syndrome

**Dot and Blot hemes in mid-peripheral retina



Slide 37 Slide 38

Carotid Doppler (Duplex)

Carotid Occlusive Dx: Bruit

T
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Mid-peripheral Hemes in Hypoperfusion Retinopathy H}’prEI’fﬂSiDﬂ Retinopathy—same eye
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NVI and Cataract in Ocular Ischemic Syndrome Key Point A

* Bilateral involvement in patients with ocular
ischemic syndrome may occur in up to ~20% of
all cases?

The Ocular Ischemic Syndrome (OIS)
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The Eye in Systemic Disease
-
Pathogenesis: Ocular lschemic Symdrome KEY Pﬂll’lt

Mon-invasive Carotid Doppler (Duplex) ultrasound**

* The most common etiology of ocular ischemic

+ Atheromatous ulceration and stenosis at the bifurcation of the gyndrgme 1&, severe unilatera] or bila[eral

common carotid artery { 9% occlusion has to be present ) . . .
Pt S i b L ) atherosclerotic disease of the Internal Carotid A.

Tl.rﬂh{m ’ Throdgs

iy
s
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The Eye in Systemic Disease

OIS Work Up:

+ Carotid artery evaluation (Carotid — Duplex Scanning -ICA, ECA, CCA
* Color Trans-cranial Doppler (TCD) — ocular arteries

* Possible MEA (Magnetic Resonance Angiography)

* Computed Tomography (CT) Angiography

* Cardiology work up (Echocardiogram) — Transesophogeal/ Transthoracic

« HTN, DM, Lipid Panel. ESR. C-reactive protein

Slide 47

Ocular lschemic Syndrome
Treatment:

* Consider carotid surgery if warranted (Endarterectony)
© Euwropean Carotid Surgery Trial (ECST)

© North American Symptomatic Carotid End. Trial (NASCET)

* Therapeutic approach — Aspirin { 325 mg QD or BID ). Plavix
* Control modifiable vascular risk factors { HTN, DM, dyslipidemia )
* Stop smoking
* Panretinal photocoagulation (PRP) if neovascularization
FEImpaortant Note:
Leading cause of death in OIS = Ischemic heart disease
Second leading cause of death = Stroke
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The Eye in Sytemic Disease
Ocular Ischemic Syndrome
Cholesterol Plagues, disc pallor
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The Eye In Systemic Disease

Orecipital Lobe Infarct
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The Eve in Systemic Disease

Pre/post Endanterectomy

Pre/post Endarterectomy
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Causes of Embolism: The Eye in Systemic Disease

| Cardiac Disease  So—f
« Arrhythmias
= Valvular Disease
+ Endocarditis
= [schemie lesions
+ Tumors
|| Carotid Disease — mo——

55 yo AA male
BRAO OD
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Questions and Answers

55 yo AA male OS =
high: 5%

p||_'§.-\§un:- _.- oy -

[YPER TENSION

tiskiestmg-= z wwie iblood
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HYDROXYCHLOROQUINE
HCQ: TRADE NAME, PLAQUENIL

- CHLOROQUINE
OCT has forever changed CQ: TRADE NAME, ARALEN

screening protocols for I,

drug toxicity.
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————

HCQ TOXICITY Case

. 65 Year old Asian Female
Perform DFE annuall}-. Comes in with complaints of blurred and

dimmed vision
What additional testing/work- PMH: Rheumatoid Arthritis x 15 years
up is appropriate? OcHx: S/P CE and I10L OU
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Patient Case: VY 65 v/o Asian Female

Ophthalmic Exam Central Threshold Perimetry: Why 30-2?

VA
- 0D: 20/60 0S: 20/70
IOP

-0D: 14 0S5:13
SLE:

OD: PCIOL 0S: PCIOL
DFE:
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PATIENT CASE: VY
CENTRAL 10-2 VF

Pericentral Retinopathy and Racial
Differences in Hydroxychloroquine Toxicity

Rorakd B, Mells, MDY, Micksedl F. Marmar, SLF

Melles RE, Marmor MF. Pericentral retinopathy
and racial differences in hydroxychloroguine
toxicity. Ophthalmology 2015; 122: 110-116.
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Fundus Auto-fluorescence (FAF): Case VY

Imaging Technologies: FAF

What is autofluorescence in the retina?

It is the fluorescence of the lipofuscin molecule within the
RPE cell layer that fluoresces with a certain wavelength.
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"ADDITONAL CLINICAL VALUE OF FAF
MULTIMODAL IMAGING: mmem oo

Advanced

FUNDUS AUTOFLUORESCENCE % SR oo

While OCT assesses structure, and IVFA
assesses BRBE integrity, FAF captures

metabolic activity.

Color Image
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—

FAF AND PROGRESSION-GEOGRAPHIC
ATROPHY

PLAQIUENIL AND MF-ERG

=P -

- - i

Progression of GA aver an
18 month panod
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PLAQUENIL TOXICITY- MFERG

ANOTHER PATIENT ON PLAQUENIL

0 MG/DAY X 5 YRS
NO TOXICITY
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— e

PLAQUENIL TOXICITY , .
8 . - " dotec What is the recommended
y the time or is detected,

significant toxic damage has occurred. B Ly

g | as © maximum HCQ dose ?

« May progresses even if drug is stopped. i )

G : e | T i + Calculate Max Dose in mg/day

« Ganglion cell analysis and en face OCT may offer early
detection.

PR + 2.3 xweight {in Ibs.) = Max dose

nded dose of toxicity is = 1% after 5 years, = 2%

s taking 400 mg/d for 20 yrs

+ Risk for HCQ maculopathy depends on daily doze, duration of use
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American Academy of Ophthalmology Statement

Recommendations on Screening for
Chloroquine and Hydroxychloroquine
Retinopathy (2016 Revision)

Background: The Ame
Pattern of Hutnopaltiy:  Athio
W ikl wesighl

8 oG real wesghl
Fisk of Tomkcinye: The

PLAQUENIL MACULOPATH®
YE DUE TO AMNN

En Face I5/05-Ellipsoid View
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——
HCQ SCREENING FREQUENCY

ine: DFE within 1 year of starting HCQ
= Visual field and 3D-OCT if macular
abnormalities are present at baseline
= Annual screening: Begin after 5 5 of use

« Sooner in presence of “major risk factors”

i Amarican Academy of Ophthalmalogy Statement

Recommendations on Screening for
Chloroguine and Hydroxychloroguine
Retinopathy (2016 Revision)

GCL + IPL loss in HCQ maculopathy

Ganglon Call 00U Analynin: Meculsr Cubs 02120 OO @ & 0s

Expandesd spaciral domaln-0CT firdisgs in the ssrly
droxpchlorzqaire ratinzpathy snd
changes telkiwing dousg cessation
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Note significantly thin maculae : FROM THE AUTHORS

ae
ystic retinal changes

« “(Real) weight-based dosage and =arly

sk factors: small stature,
hed renal function,
use, and/or existing

on to optimize patient

JR HIHJII: i -Ir | A Wisual Hewophysiology Service
APARTOY Bl UNIVERSITY OF THE
INCARNATE WORD

ROSE ‘\.Iil RO SA hl]i]l of
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Plaquenil Maculopathy Summary and Case Outcome

Testing for patients on Plaquenil MMI and other diagnostics are essential in
DFE evaluation of patients using CQ or HCQ on a

chronic basis.
W 'W (add 24-2 or 30-2 in Asians) i N . )
Co-management team includes:
-QCT: raster and cube scans

Other th'rEIpIF' methotrexate, TNF
Increase frequency of monitoring (2+ visits inhibitors (our patient VY was switched to
per year) w/degree of pathophysiology. this drug class)
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What is Sleep Apnea?

* Apnea is defined as complete
cessation of breathing for more than
10 seconds.

* SAS is characterized by repeated
apneas or periods of shallow
breathing during sleep.
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32 yo WM
= 5 1i 8 1in tall, 265 Ibs
* “geesred” OD
* Type2 DM x 3 yrs
= Recent Dx. Obstructive Sleep Apnea (OSA)
Slide 84
Epidemiology

* OSA i1s most common in overweight or obese men.

* It occurs in approximately 22-24 percent of men and
9-17 percent of women.

= African Americans have a 2.5 times higher risk.
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Epidemiology
* OSA occurs in 34 percent of NFL linemen

Saving lives through berter sleep

REGGIE

SLEEP IMSORDERS RESEARCH
EDUCATION FOUNDATION, 1
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Obstructive Sleep Apnea

3|
* An average of at least 10 ‘fg :
apneic and hypopneic -Eﬁ E
episodes per sleep hour. i

* Leads to excessive
daytime drowsiness
because of marked
fragmentation of sleep.

SHOIE|0] MemAy
iy daayg sapanuasgqo

SDi) o) moy 11§ S

-

-
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Types of Sleep Apnea

Central sleep apnea (CSA)

— caused by the loss of ventilatory effort controlled by the CNS
— brain is not properly telling the body when to breathe

- < 1%

Obstructive sleep apnea (OSA)

— caused by upper airway obstruction or collapse

- ~B5%

Mixed sleep apnea (MSA)

- ~15%

The mechanisms underlving these different types of sleep apnea are likely to overlap *
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Why should we care?

» Reported ophthalmic findings in patients
with SAS include:
— Floppy eyelid syndrome
— Glaucoma
- Keratoconus
— HE, DR, RVO
— Central serous chorioretinopathy (CS5C)
— Optic disc edema (I1IH and non-11H)
— Non-arteritic anterior ischemic optic neuropathy
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Who develops SAS JOSA?

» SAS can occur at any age.

* Risk factors include excess weight and
obesity, male sex, physical inactivity,
upper airway abnormalities (1.e. small
airway or enlarged tonsils), alcohol use,
loud snoring, family history, allergies, and
wide neck girth.
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Obesity and SAS Ocular Complications of OSA

* Changes in eyelid tissue
— Floppy eyelid syndrome (FES)

An obese young

. « Ch 5 1
woman with the short, ANEES I comea

- K-conus
thick neck as typically
seen in SAS. * Changes in the optic nerve
— The glaucormas
= Open angle (DAG)

= I0P-andependent GLC (NTG) *
— Mon-aneritic anteror ischemic optic neuropathy (NATON)
— Opitic Dise Edema (IIH and non-1TH)

» Changes in retina: DR, HR, RVO, C5C*
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Floppy Eyelid Syndrome (FES)
* History: obesity, type 2 DM = suspect OSA
* Treatment/Management

- CPAP

— Lubricate

— Anti-inflamm

— Antimicrobial
— Protect eye

+ Bandage CL
« AMT 40 yfo BF

+FES, OSA, 1IH

— Combo Therapy
Slide 95 Slide 96
115leep Apnea Side Effects
Diagnosis/Management of FES TR
1 1 Beain Fog 100, Depeessian
Diagnosis Bl s
* Vital dye staining Armiety
+  Abnormally lax upper lid on eversion Questiuns and O e T
Stlisf_/ l"a
: mia
Treatment Answers? Obesity *_’@_
+ Goal: To protect ocular surface during sleep D
— Topical lubricants Low Bilood
— Topical antibiotics for mild cormealiconj abnormalities ey e
— Educate patient to refrain from sleeping face-down d o
» Eyelid tightening procedure e el Type Il Ciabetes
— Horizontal lid shortening Ir:‘_;. ‘
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32 yo WM

5 1t 8 in tall, 265 Ibs
= “sees red” OD
* Type2 DM x 3 yrs
* Recent Dx. Obstructive Sleep Apnea (OSA)
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SAS and Type 2 DM

The most highly associated systemic complication of obesity is type 2 DM.

AAC Target Levels

O i
i e .-J'..f'

d B | e
HORMAL PRECWBETES DARETES D ‘_a‘be E‘E

e #hon o sgool fo 5.6 ar-s4 a5

e

Obesity , o
i B L=
F —

. .
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SAS and Type 2 DM

* The ADA recommends that all type 2 patients be
screened for OSA, and vice versa.®

Ol
s Y i
- ¥ .

‘.:. ' ﬁl&bﬂ E.‘.f:":
Slifp Fe, e
m Pa—cred® n, c;,_!’ "

R .t Obesity “‘f-':{'
L. T,

F —_ F =
4 i "ar = s
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Early Diagnosis is Essential!

« OSA and retinal vascular disease have a high cost burden on
the healthcare systemn.

* OSA creates systemic changes and hypoxic conditions that
may incite or exacerbate retinal vascular diseases.

* Retinal changes may be the first clinical manifestation of
otherwise undiagnosed OSA, so it is important to refer
patients with new-onset retinal vascular disease for
appropriate sleep testing.
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Normal Air Flow
Air flows freely past structures in throat
Slide 103
OSA and Weight

* 05A is a sleep disorder that affects an estimated 22% of men
and 17% of women globally 14,

» ~75% of individuals with a BMI greater than 40 kg/m? have
OSA and that 58% of moderate-to-severe OSA cases are
attributable to a BMI greater than or equal to 25 23],

* The prevalence of O5A has increased by as much as 55% in
certain age groups in the last two decades alone [,
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Blocked Air Flow

During sleep apnea, air fiovw s complotaly blocked

Upper airway collapse
Slide 104

AWAKE ASLEEP ARDUSED
Hir flowrs in and out B N girficm when sirwiyy becsmen Breafing resames
Aaimully whils dwak * blechked during skeep J Tn.pip

Blosd CO2 leviels risa Bried arcusal o open
and 0F bewels Lol the airway aad restomn
g pases

Mormal breathing Apnea ——  Recovery — Repeat

Impaired Blood Flow in OSA
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Does your patient have OSA? Risk Factors for OSA

* Snoring marked by frequent changes in loudness and
frequency (as opposed to quiet and steady) is highly
suggestive.

Obesity/excess weight

Male sex
» Excessive daytime sleepiness/tiredness or fatigue, * Upper airway abnormalities
especially when not active.

) . . Alcohol use
+ Episodes during sleep when breathing stops. ]

: . . * Snoring

+ Periods of loud snoring followed by silence or a total

absence of breathing, lasting from a few seconds up Neck girth of more than 17 inches in men
to a minute or longer. or 16 inches in women.
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Signs and Symptoms Why are there ocular vascular complications?

* The primary drivers of the ocular complications of OSA are
intermittent hypoxia, sympathetic system activation,
* Feeling fatigued in the morning oxidative stress, and adverse effects of endothelin 1 [14],

* Retinal vascular disease has a high economic burden on
healthcare systems.

* Memory loss * Diabetic retinopathy alone cost the US health system 54.5
billion in 2020 [X31,

* Loud snoring

* Falling asleep during the day

* Poor judgment

* Personality changes
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Case: 55 YOHM

5ft 10 in, 295 Ibs
Central blur OD/OS
Type 2 DM x 3 yrs
+0OSA, +HTN, +Dyslipidemia
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0S: 20/200

Slide 110

Slide 112

OD: 20/100
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Systemic Conditions that May Exacerbate DR

QUESTION: Dyslipidemia
Hypertension

Carotid occlusive dx
Kidney disease
Sleep apnea
Anemia

Obesity

Vasculitis
Meuropathy
Mephropathy
Vitamin D deficiency

WHICH FACTORS MOST INFLUENCE
THE ONSET, PROGRESSION AND
VISUAL OUTCOME OF DIABETIC
RETINOPATHY?
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OSA and DM

* The relationship between OSA and diabetes is bidirectional. ()(T hﬂSﬁ t_m'e’}"ef Chaﬂged
= Just as OSA may increase risk of developing diabetes, the L:] dassl flCEitlUl] al]d

diabetes is a risk factor for developing OSA. Manaoeme o ‘ :

* During REM sleep, an increased apnea—hypopnea index (AHI) IT.ld.na_.,;_E‘lnt“I‘lt Gt I) R 4 dﬂd
—the number of apneic and hypoxic events per sleep hour — GH}‘}EC lﬂ.l ly DTVI E-.
is linked with DR, even when controlling for other risk
factors 1211,
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DME may occur at ANY stage
of DR!

Ty e———

IME: note central on 3-zone ETDORS grid.

. Temporal-to-nasal B-scan
‘*!5.\ through foveal center shows
" Cystoid DME
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—— 5
CYSTIC DME AND ANTI-VEGF TREATMENT C“nl,cu"v 8|gnmcanf Dlubeﬂc
Macular Edema

If e

: 1 | ef 1 AppEeans | L
rse to reatment, :l:::hm-"-

CEME = cheically signiicnnl macular «Sema
ETDRS Rurbnarch Grous. Ay Ophthalmal 1865000 1706-1508; Basdello F, ol sl Eye

(Lol 201236485403
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DME Classification & Management:
Clinically Significant Diubeﬂc Center Involved or Not?
Macular Edema .

ant macular
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————
What is multimodal imaging (MMI)?

IS THE TREATMENT WORKING¥? MMI is the use of multiple technological
systems to acquire images.

These may include hybrid devices that can
simultaneously perform more than one imaging
modality.

MMI does not replace, but rather it augments,
m% SER traditional examination methods, such as DFE.

:E!EH

_— — e —

1" Visit E = Previous Visit
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@ MMI in DR What is the purpose of MMI?

Images acquired by MMI complement one
another for the purpose of diagnosis,
prognostication, management, and monitoring
of disease.

Common imaging modalities include:
color/multicolor fundus imaging
near-infrared reflectance (NIR)
fundus autofluorescence (FAF)

OCT and OCTA

Slide 127 Slide 128

DR is NOT exclusive to
the central retina.
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OCTA in PDR: Superficial Capillary Plexus
is located within the ganglion cell layer, **

NVE

12 mm
HD 1 Line Raster
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Questions and Answers?

WSIee

I'ESPI'W'H: ’B"I'"
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OSA: Making the Diagnosis Pulse Oximetry

* Polysomnography

— Eye movement observations (REM) Red and
— Electroencephalogram (arousals from sleep) :ir:r::red

— Chest wall monitors (respiratory movements) e |
— Electrocardiogram (heart activity)

— Electromyogram (limb movements)

— Oximetry (measure oxygen saturation) /"
Slide 135 Slide 136
Pulse Oximetry Diagnostic Parameters
* Small beams of red/IR light pass , ‘ ,
through the blood in the finger. * Respiratory disturbance index (RDI)
i |

+ Measures changes of light absorption —# of obstructive breathing events (apneas)

in oxygenated or deoxygenated blood. Pk
. — Used to diagnose and grade the severity of
* The pulse oximeter measures oxygen - p OSA

saturation levels along with heartrate.
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The APHEH-H}’PDEPHEH Index The APHEE-HYPDHPHEE Index
= Apneas are strongly associated w/reduced blood * Hypoapneas are events in which there 1s a
oxygen levels. decrease, but not a total cessation, of breathing
— can decrease h}' up 1o 4% dul-ing S]cﬂp‘

* To calculate AHI

— Simply add the total number of events (apneas,
RERAs, and hypoapneas)

* Respiratory effort-related arousal (RERA)
— This is a breathing disorder characterized by obstructive
upper airway (air)flow reduction. .

~ ...that does not meet the criteria of an apnea or hypopnea —Divide this by the total number of hours slept during

the study.
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Sleep Apnea and DR/DME

AHI: lower is better

DME
Higher prevalence
Recurrence rate higher
APIlEﬂS Unresponsive to Anti-VEGF
Hypoapneas PDR
+
Higher prevalence
RERAS Waorsening
Hours Slept Improvement of DME, PDR w/CPAP
West, § = BrCE O pathy in men with Ty
D 8 betic Medicine 27 .4
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Important Note: Diabetes is Inflammation Non-arteritic Anterior Ischemic Optic

Leukocyles, once inside the relinal tissue, then secrele a variety of Neutﬂpath}f (NAION)

imflammatory substances such as TNF and VEGF

Thesa released mediators then increase vascular permeability and
stimulate more mediators to enhance the inflammatory reaction

* Cause
— Ischemic vascular disease

* Diagnosis
— Rule out arteritic!

* Treatment/management
— Systemic
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SAS/DM/HTN GCA NAION Pathophysiology

NA-AION A-AION

= Alteration of the blood supply to the optic
nerve head
— lschemic process affecting the SPCAs
— As the ischemic episode evolves, disc swelling
{edema) compromises circulation, leading 1o
further neuronal damage.

* Common etiologies of NAION include
CV Dx, DM, arteriolar sclerosis, OSA.#

Hyperemic dise swelling Pale disc swelling
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NAION

AAION
Pale Swelling
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Visual Field Testing in OSA

Altitudinal defect in NAION

Hyperemic Swelling

Slide 146

S/P NAION Showing
Sector Disc Pallor in NA-AION
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SAS and Systemic Disease

* Systemic arterial hypertension - present in ~50% of
OSA cases.
Congestive heart failure

Pulmonary hypertension

Stroke
— O8A is an independent Risk Factor®

Metabolic syndrome

-

Type 2 diabetes mellitus
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Diabesity

+ M 5 is characterized by central
{abdominal) obesity, dyslipidemia, raised blood pressure,
and insulin resistance.

1Blood
ObESItV H Pressure

* “Diabesity”
= Up to 97% of type 2 caused by excessive weight
— Obesity = Increased weight caused by excess
accumulation of fat.

- *Over-fat” = normal BMI w/large waist
* Visceral fat

Dia betea
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The Pathology of Obesity g * 3 or more are diagnostic of Metabolic Syndrome:
Skin Yeast Infections, Gout :.__' ﬂmmm

Men — > 40 inches

Endocring Palycystic Ovarian Syndrome, Low Testosterone, High Estrogen Women — = 35 inches
Heart Heart Attack, Stroke, CHF L 1 =
f— I triglycerides 150 mg/dL
S T igly mg/
o e —t HDL cholesteral:
Men — <40 mg/dL

Uninary Incontinence WWomen — <50 mg/dL
G s  — - —] —

oo Ao Maoass. iy ==9| Bp 130/85 mmHg
Meura Depression, Memaory Problems
Cancer Breast. Colon, Prostate, Bladder, Esophagus _‘,*_‘f‘"‘_"_"_' FPG (100 mg/dL

Post-Op Pulmanary Embolism
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The Deadly Quartet Obesity Trends* Among U.S. Adults
BRFSS, 1994

Dhﬂ Ity (B8 &30, or ~ 30 lbs cverssight for 5° 47 parson)
Diabetes &
Insulin
Resistance ) g
Hypertension Dyslipidemia

!

Early Cardiovascular Disease

1 1

Macrovascular Microvascular

] | [ | |
Amputations Strokes Corcnary Arery Disease Blindness  Renal Failure

Wong T¥, o1 al Am J Ophfaimol. 2006; 141:448 HoData [ <10t [ 10wt ] 15%-15n 20%-24% [ 225%

Opara JU, Levine JH, Soodf Med J. 1097 90:1162-1168
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Age-adjusted Percentage of U.5. Adults

‘ Who Were Obese or Who Had Diagnosed Diabetes
Obesity trends-2012 ho Vho Had Diag i

B vooan ] oco [ verres ] o [ zzeases

Diabetes
2000

IRCCEET =0 e E=23 B .fEE
L Sl Bebid il il el r

Somce: Dehreor ol ik Factor Survedlance Syutem, O0C

.H:-n.:u . ol 5% . A5-H % —l so-ra )
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Obesity Trends-2019

Obesity Trends-2014

Source: Behavioral Risk Factor Surveillance System
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“Diabesity Belt” “Diabesity Belt”
Age—Adjusted Prevalence of Diagnosed Diabetes | Figurs . Age-adjusted, county-level prevalence of disgnased disbetes amang sdults aged 130 years,
~Among U.S. Adults ' e S

2013 Diagnosed Diabetes Prevalence

2010

[ Missing data o 5% e \ -
. 4 5%-50% . EON-T A% L]

5 a
B T5%-B0% LT Ly o sk Mgty (bt Sorerilarnr Spnbers



Slide 161 Slide 162

QUESTIONS and ANSWERS
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Obesity and Body Mass Index (BMI)
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Systemic Complications of OSA

Medical Nutrition Therapy + HTN
+ Type 2 DM

+  Depression

High Blocd
Frogran
«  Accidents (traffic,
workplace)

* Congestive Heart Failure

lecrzed
+ Myocardial infarction - ' |
+ Coronary Artery Disease T
*  Adrial Fibrillation I
T et
* Cognitive issues
= ] Siralkoe .:r -l_-hh _,:I
+ (OS5A is an independent RF b wecdedy
—

for stroke. *
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¥Warnice Sigcs olanbesr Dioprate

Key Points

Myocardial Infarction 15 the
most common cause of death
in LISA.

Categoriex: Advacries & Commannis, Heart
Published: Juns 19, 1032

Armerican Heart Association adds
sleep to cardiovascular health
checklist

* 097,000 per year

* Cardiac valve disease is the
most common cause of
cardiac emboli to the eye.**
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Management of OSA

* Weight loss
— Start with 5%

@ Life's

Essential

+ Continuous positive airway pressure (CPAP)
— Blows air into nostrils

BiPAP therapy

Oral appliances

— Tongue retained devices

— Bring lower jaw forward

&

Uvulopalatopharyngoplasty (UPPP)

— Surgical removal of anatomic obsiructions
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CPAP Therapy BiPAP Therapy

CPAP Vs BiFAP.
w
__""-._.___‘_\_-"\- :
AN
m\ '
5
REMstar auto CPAP Dreamstaion BiPAP

+  Main difference is that BiFAPs have 2 pressure settings: a
prescribed pressure for inhalation (ipap), and a lower prassure
for exhalation (epap).

«  Dual satlings allow tha patient 1o gel maora air in and oul of their
lungs. making il easier to breathe during slesp.

-’

e S/
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Tongue Retaining Device

With oral dewvlces, throat SIruciunes rmowve

ol of your air passage, alicwsng av to flow
fraaly Thronagh yous thaoat.
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UPPP Surgery

During UPPP, your

I wvula and other bs- |

=g from the back |
of wour mouth are
ramavad,
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Oral Appliances

The OA fits like a sports mouth guard or an orthodontic

retainer. It supports the jaw in a forward position to help
maintain an open upper airway.
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Treatment and Management of SAS

= Patients in whom non-invasive therapy (e.q.
CPAP, BiPAP, OAs) fails may be offered
surgical options.

o Patient should be made aware of the success rates for
each surgical procedure.

a Inform them that they might require more than one
procedure, some fairly extensive.

1 Refer patients only to centers that have personnel
experienced in these special surgical technigues
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36 year old diabetic and hypertensive man
w/OSA 20/70 OD
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OCT
Angiography

Slide 179

Treatment

* Proper treatment of OSA with continuous positive airway
pressure (CPAP) therapy has been shown to improve visual
sensitivity as well as RNFL thickness [16:17],

« |t is essential to recognize the link between these disorders
and OSA not only for the preservation of visual function...

« ...but also for proper treatment of O5A, and thus mitigation
of the variety of morbidity and mortality because of
uncontrolled, undiagnosed O5A.
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Questions and Answers
IH + OSA
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pizzimen@ uiwix.edu

RESS B
~& 7

Genetic Testing on Small Melanoma s, 205

Slide 182

Co-manage Uveal
Melanoma with:

Retina/Ocular Oncology
PCP
General Oncology

Slide 184

Vo A Fa

- Il'ﬂal'mem depends g L
— ™, Lt -
* Enucleation < f,:‘:‘“’
P 3,
« Radioactive = —_.-
laques f \
Fan i Lm:l ,-‘,nt\ y '.
* Proton beam /
radiotherapy

Most widely 4 . Less common
accepted

Treatment & Management

U;Iu.;'nur 2. yisian il
“alth & age af py ..

.
I
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Collaborative Ocular Melanoma Study

= Crrganized and funded in 1985 to address issues related to
manggement of chonsidal melanoma.

= Main Outcome: overall survival of patient following tregtment
= = 4000 patients. 65% pta eligible

Small melanomas
Madivm melanomas

Large melanomas

< 2.5 mm in height
2.5 -10.0 mm
= 10.0 mm

Secondary outcomes: metastasis-free survival,

# years of useful vision.

Treatment Side Effects

* Main side effect of focal -«
ocular treatment is...

Radiation retinopathy!

NVD / NVE
Exudative changes
Macular edema

Ocours several weeks
to months after therapy

Slide 186
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Brachytherapy for Uveal Melanoma

+ Plague left in place for 4 days 1o provide 8,000 centigray of
radiation to entire tumor.

+ The remainder of the body recaives a small amount of radiation,
about the equivalent of a chast x-ray.

Choroidal melanoma-
pre-Radiotherapy

Acknowledgement: Brad Sutton, 0D
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Melanoma pre-Tx echography (left),
post-radiotherapy (right)

Radiation Retinopathy:
exudate, NVD

Acknowledgernent: Brad Sutton, OD
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Choroidal Melanoma Pre-Tx

Acknowledgement: Sheral Reynolds, OD, FAAD

S/P Radiotherapy
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Management of RR Questions and Answers
* Awastin/Lucentis/Eylea
* Laser
* Silicone oil at time of Brachytherapy
—attenuates radiation dose, may protect against RR
a
ol c
[ 5
AE | | 2
'.=: \ EEE ;E- i '@IEUFI
Radiation®:: 5=
@ (] gk
o [ FC]
@ cells
E
[0
=
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Melanoma Metastasis
METASTASIS
Risk factors for metastasis from the choroid: SRRy g g by ey 40 by VA A A
* Thickness = 2 mm
W Lungs 24%
* Symptoms — Flashes, floaters, loss of vision B Bone 15%
W Skin 11%
* Proximity to the optic nerve B Lyrmph nodes 10%
B Brain 5%

* Documented growth Fellow eye 0%
Klultiple sites invobaed inabout hall the cases
In an atypical case consader a sacond geimany tumar

Shiwlchi 1 Shimkis 5. Ank faciors for matat b of amal
ahariodal me basaoytic Les e, Ophihaimology 1595
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Ocular Melanoma Quiz Ocular Melanoma Quiz
+ What is the 10-year mortality rate for . Wh_al is th_e 10-year n'_nm:nrt:ali'u,,uI rate for
patients diagnosed with a uveal melanoma? patients diagnosed with a uveal melanoma?

a 1% a. 1%

b. 7% b. 7%

c. 9% c. 9%

d. 50% d. 50%
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.

Thank you for spending your precious time

Conclusion .
with me!

* The eye does not exist in 1solation, but 1s a mirror of
systemic healt '

*» Joe
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Non-arteritic Anterior Ischemic Optic SAS/DM/HTN GCA
Neutﬂpﬂth}? (NAION] NA-ATON A-AION

* Cause
— Ischemic vascular disease

* Diagnosis
— Rule out arteritic!

* Treatment/management

— Systemic
Hyperemic dise swelling Pale disc swelling
Slide 203 Slide 204
NAION Pathophysiology NAION
« Alteration of the blood supply to the optic Hyperemic Swelling

nerve head

— lschemic process affecting the SPCAs

— As the ischemic episode evolves, disc swelling
{edema) compromises circulation, leading o
further neuronal damage.

* Common etiologies of NAION include AAION

CV Dx, DM, arteriolar sclerosis, OS5A.# .
- Pale Swelling
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S/P NAION Showing Visual Field Testing in OSA
Sector Disc Pallor in NA-AION

Altitudinal defect in NAION
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Keratoconus SAS and the Eye

* Marfan’s Syndrome-related Complications
(facial anomalies)
— Ectopia lentis

¢ decentered crystalline lens, secondary to disruption of
surrounding zonular fibers

* Diagnosis is clinical
— Traditional and special diagnostic testing

* The FES has been linked with both

OSA and keratoconus in several studies.®
* Obesity and KC = Patients with ectopia lentis are at an
* Treatment/management of KC increased risk for retinal detachment
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SAS and Systemic Disease

» Half of all patients living with essential
hypertension also have OSA.

* Likewise, half of patients who have OSA
also have essential hypertension.

* Therefore, OSA appears to be a
contributing factor in the development of
essential hypertension.
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Diabesity

+ M 5 is characterized by central
{abdominal) obesity, dyslipidemia, raised blood pressure,
and insulin resistance.

* “Diabesity”
= Up to 97% of type 2 caused by excessive weight
— Obesity = Increased weight caused by excess
accumulation of fat.
- *Over-fat” = normal BMI w/large waist
* Visceral fat
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SAS and Systemic Disease

* Systemic arterial hypertension - present in ~50% of
OSA cases.

Congestive heart failure

Pulmonary hypertension

Stroke
— O8A is an independent Risk Factor®

Metabolic syndrome
Type 2 diabetes mellitus

-
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. 1Blood
ObESItV H Pressure

Diabetes H
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MMI in SNPDR
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Fluorescein Angiography

69 year cld diabetic
and hypertensive
man with 054

CC: blurry vision O%
for a few months:
20/25 OD 20/60 05
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- anti-VEGF:

c

¥

Slide 219 Slide 220

36 year old diabetic and hypertensive man
w/OSA 20/70 OD

OCT

Angiography
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Now what?

* ODs should refer patients with these ocular findings for
a sleep study, particularly if patient fits the OSA
demographic profile or complains of sleep disturbances.

» Similarly, sleep medicine specialists should recommend
that all their patients have a thorough ocular health
examination.

* More cross-referrals support better outcomes for our
patients.
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Treatment

* Proper treatment of OSA with continuous positive airway
pressure (CPAP) therapy has been shown to improve visual
sensitivity as well as RNFL thickness [16:17],

« |t is essential to recognize the link between these disorders
and OSA not only for the preservation of visual function...

« ...but also for proper treatment of O5A, and thus mitigation
of the variety of morbidity and mortality because of
uncontrolled, undiagnosed O5A.

Slide 222

American Oplomelric
Association
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Questions and Answers
IH + OSA
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pizzimen@ uiwix.edu




