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Suncoast Seminar 2024
Schedule of Events

Saturday, April 27, 2024

7:45am— 8:15am Registration
Continental Breakfast - sponsored by Eye Institute of West Florida
Exhibit Hall open

8:15am— 9:55am  Co-Managing the Light Adjustable Lens (90938-PO)
T. Hunter Newsom, M.D., Brian Szabo, D.O., and Eric Fazio, O.D.

9:55am —10:40 am Break - sponsored by Updegraff Vision
Exhibit Hall open

10:40 am —12:20 pm Emerging Trends in Macular Disease (TQ) (90790-TD)
Sherrol A. Reynolds, O.D.

12:20 pm— 1:10 pm  Lunch - sponsored by St. Luke’s Cataract & Laser Institute
Exhibit Hall open

1:10 pm — 1:20pm  Lighthouse of Pinellas Update
1:20 pm — 1:30pm  F.O.A. Update

1:30pm — 3:10 pm  Eye on Systemic Disease (TQ) (90791-SD)
Sherrol A. Reynolds, O.D.

3:10pm — 3:30 pm  Break - sponsored by Sight360

3:30pm — 5:10pm  The ODs Role in Diabetes (TQ) (86739-TD)
Sherrol A. Reynolds, O.D.

Sunday, April 28, 2024

7:30am — 8:00am  Registration
Continental Breakfast - sponsored by Next Vision Instruments

8:00 am — 9:40am Neural Pearls (TQ) (89379-NO)
Joe Sowka, O.D.

9:40 am —10:00 am  Break —sponsored by Suncoast Seminar

10:00am —11:40am Prevention of Medical Errors (89825-EJ)
Joe Sowka, O.D.

11:40 am —12:00 pm  Break — sponsored by Suncoast Seminar

12:00 pm— 1:40 pm  Florida Jurisprudence (89275-EJ)
Joe Sowka, O.D.
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Eye on Systemic Diseases
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Retinal age gap as a predictive biomarker

of stroke risk
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Describe the latest data (increasing prevalence) of
common systemic conditions.

Know the current guidelines in the diagnosis and
management.

Appreciate advance technologies and
methodologies to analyze ocular findings including
multi-modal imaging with SD-OCT, SD-OCTA, SD-
EDI, fluorescein angiography, fundus
autofluorescence (FAF), and wide-field imaging.

Recognize the importance of the OD role in the

interdisciplinary management of systemic diseases.

Case 1

. (514 year-old BF c/o painful, red, watery, and photophobic OD X 4
ays

* POHX: Unremarkable
* PMHX: + Type 2 Diabetes, +HTN, + Hypercholesterolemia

* Medications: Metformin 1000mg BID, Lotrel 10/40, and Lipitor
20mg

*BCVA: OD 20/ 25 and OS 20/30
* Pupils: - APD
*SLE & DFE............

Eye on Systemic Disease (TQ) (90791-SD)
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Assessment & Plan

*Very Severe NPDR with CI- DME OU
« Stage 3 HTN Retinopathy OU
* Granulomatous Uveitis OD

* Pred Forte qlhr OD
« RTC X 1 day for f/u evaluation

* Set-up appointment with PCP for physical further evaluation and
CBC w/ differential

* Summary report included
« Referred to retinal specialist

Prevalence of Diabetic Retinopathy in the US in
2021

Elizabeth A. Lundeen, PhD'; Zeb Burke-Conte, BS?; David B. Rein, PhD, MPA%; etal

> Author Affiliations

2060 approximately 60.6 million US
adults, or 17.9% of the adult population
will have diabetes

Findings The study team estimated that 9.60 million people in the US (26.43% of those with diabetes) had dia-
betic retinopathy and 1.84 million people (5.06% of those with diabetes) had vision-threatening diabetic
retinopathy in 2021. There was marked variation in prevalence across states and the number of people living with
diabetes-related eye disease grew substantially since prevalence was last estimated in 2004,

Meaning The US prevalence of diabetes-related eye disease remains high and may grow in the coming decades
due to the increasing burden of diabets youth and adults,

Diabetic Retinopathy is the 1st cause of Vision Loss in Adults Aged
20-74 yr

"dar million adults
=y

¢ dia
1.31 Billios
ebplety

living Wi:
by

...these numbers are expected to rise as the prevalence of diabetes increases

Centers for Disease Control and Prevention, National Diab istics Reportwebsite. htglluudogar/dhole: — - o AE T
Diabetes Association. Diabetes 46(supplem 5
International Diabetes Federation Atlas 10° e

‘Avallable from https://www.idf.org/aboutdia hatiis diabetes/facts-figures.htmi; Accessed 9 October 2023

Eye on Systemic Disease (TQ) (90791-SD)
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Diabetes Health Impact

Leading cause

of biindness o\ 2-old to 4-fold
in working age \ iichase D
adults (20-74 yearof age.) = e
9.6 Million Americans S Tl
etinopathy
Diabetic Cardiovascular

Nephropathy Disease

Leading cause of

end-stage renal disease
Natoral ki
Contol na o ol rom
—
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Heart Disease Diabetic Eye Disease
Stroke Statistics

2024 Update

Glaucoma, cataracts, and other disorders of the eye occur earlier and more
frequently in people with diabetes

Diabetic Macula Edema (DME) 3
~13.6% of patients with
DR have DME

—
9.7 million
adults have undiagnosed diabetes

29.3 million

adults have diagnosed diabetes

115.9 million

adults have prediabetes

I Undiagnosed
. Diagnosed

Cataract! Glaucomat
40% increased

isk in patients
with diabetes

60% increased
risk in patients
with diabetes

Diabetic Retinopathy?
9.6 Million with diabetes have DR

(based on 2017-2020 dita)
97M  293M 15.9M B

A L 2021
Panel Accessed
3Varma R, Bressler N, Doan QU etal. JAMA Ophthalmol 2014:132:1334-1340

13 14

Many patients with diabetic retinopathy and diabetic macular
edema remain untreated or undiagnosed

Diabetic macular edema
can occur at any stage

Accounts for

most vision loss

+ Swelling in central retina

+ Can develop at varible points in the course of NPDR
th NPDR and PDR

(diabetic macular

Patients with vision-threatening DR who did
not have fimely follow-up exams!

TR748]s0%

Patients unaware they have DME2

TR141 5%

16

New in 2024 Risk Factors for Retinopathy

* HbAlc near normal 6%
* CGM in patients on Insulin
* Time in Range (TIR)
 Target range: 70-180 mg/dL
¢ Recommended TIR for most: >70%
* Stricter BP targets (<130/80)
* New lipid management recommendations- LDL

« Duration /severity

210 years: 8.5 times more likely to have DR/DME
Standards of Care

in Diabetes—2024

*A1C is unreliable in patients with anemia, h lobi hies, or iron
*Evidence shows that A1C differs among ethnic groups.
*HbA1lc does not reveal glucose variability that has predictive power for DR and other

<70 mg/dL in general and <55 mg/dL for those diabetes complications

with preexisting atherosclerotic CVD I e
* Higher weight loss targets (up to 15%) based on * Overweight / obesity et

the efficacy of and access to newer medications * Pregnancy T

such as high-dose semaglutide and tirzepatide * Smoking ‘{‘:‘W»ﬁﬁ.’ »
* Screen for Sleep Apnea i

=

* Social Determinant of Health (SDOH)

17 18

Eye on Systemic Disease (TQ) (90791-SD) 3



3/21/24
2024 SUNCOAST SEMINAR

|AGP Report] -

Time in Range (TIR) ===

* A new parameter to evaluate blood
glucose control

* Indicates the percentage time a person’s
glucose value was within the target range
during a defined period

« Target range: 70-180 mg/dL

* Recommended TIR for most: >70%

* The higher the TIR range percentage- the lower the
risk of developing complications

* The lower the TIR range percentage, the higher the
risk of developing complications

A L1)5203-5215
American Disbetes Association. Diabetes Care. 2024 Jan 147(Suppl 1)552.76.

19 20

America’s Rising
Obesity Problem

Prevalence of obesity among adults and
children/adolescents in the United States"

= Adults = Children and adolescents.

- Y ¢ izLarger weight loss substantially reduces
0% m = =N = SIEA1C and fasting glucose and has been

- - g =G shown to promote sustained diabetes
e <@l remission through at least two years

&)
aged 219 L v r ' '
172018 daa p =

* Adul aged 20

21

Complications

Pancreatitis-
Inflammation of the
pancreas

Low blood sugar
(hypoglycemia)

Serious allergic Kidney problems

reactions (kidney failure)

a
Severe stomach H

Gallbladder
problems (stomach bl
paralysis) RIOREM>

P

23

Eye on Systemic Disease (TQ) (90791-SD) 4
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Approved Agents for DR/DME

Ranibizumab 0.3 mg (DME)

Aflibercept 2.0 mg
Brolucizumab 6.0 mg
Faricimab 6.0 mg
Aflibercept HD (8.0 mg)

Steroids:

Dexamethasone implant (Ozurdex)
Fluocinolone implant (lluvien)
Intravitreal Triamcinolone (Triessence)

Biosimilars

Ocuphire Pharma’s APX3330

Ocuterra
Failed Phase 2 (3/2024)

27

28

ARTIFICIAL INTELLIGENCE
for the Screening
of Diabetic Retinopathy

TELEMEDICINE AND ARTIFICIAL INTELLIGENCE FOR DIABETES

to identify pausais wiu
P  and

have DR ethod a " , such as a low p

prohibitive distance to reach a provider** That said, its

for ive dil hi fiable and for follow-
= ity 3 i

IDx-DR, from Digtal Diagnostics, and the EyeScreen, from Eyenuk, Inc.

false-positive or false-negative result.

with over 95% sensitivity when using fundus images obtained from smartphone

« The Dx-DR sensitivity and specificity of 87.4% and 89.5%, respectively, 1 in 10 patients will have a

« EyeNuk is an Al screening program that utilizes the EyeArt software which has shown positive results

The Multidisciplinary Diabetes Care Team

29

Eye on Systemic Disease (TQ) (90791-SD)
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About 1in 4 adults
Impact of Nearly half of adults have withhr:‘/lzetr;:ir:sion
e hypertension (119.9 milli
Hypertension: 2024 ieEi=ns ol elicn) hypertension under
control ( 52%)

31

Prevalence of hypertension among adults in the U.S. from 2017 to March 2020, by

Impact of Hypertension: 2024 el

coronary al disease HTN is associated with st 56° e
heart failure (HF), stroke, chronlc 57 million disability shorter overall life s05% 502%
kidney disease (CKD) ind

expectancy 5% e
dementia

7%
EEa

7.5million ( 12.8%)
deaths per year may

HTN is a public health Affects 1 billion
problem people worldwide be attributable to
hypertension

Total Men

Women

® Hispanic

‘Addtional Informaton:

34

NEW Hypertension Guidelines Blood Pressure Categories ==

SYSTOLIC mm Hy DIASTOLIC mm H
K(2017ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA BLOOD PRESSURE CATEGORY (upper ,.umb,y)g - (lower number) ?
Guideline for the Prevention, Detection, Evaluation, and Management
of High Blood Pressure in Adults

¢ Defined as a Blood Pressure

of 2130/80 mmHg Clinical Practice Guidelines I = = = e &
— A change from the old definition
of 2140/90 o s wil conmed e v o U 1 1O S0 llﬂli BLOOD m 130- 139
il irtey

— Complications that can occur at
those lower numbers.

9.6. Diabetes Mellitus

HIGH BLOOD PRESSURE
el TGS 140 OR HIGHER - 90 OR HIGHER
S e HIGHER THAN 180 and/or HIGHER THAN 120
(consult your doctor immediately)

BP indicates blood pressure (based on an average of 22 careful readings obtained on 22
occasions, as detailed in DBP, diastolic blood pressure; and SBP systolic blood pressure.

offes than 130/80 mum Hg (19).

35 36

Eye on Systemic Disease (TQ) (90791-SD)
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Recently published 2023 European Society of Hypertension (ESH)
Guidelines for the Management of Arterial Hypertension

Table2. Blood pressure classification (in mm Hg)

Normal Elevated/High Hypertension, Hypertension, Hypertension,
(Systolic/Diastolic) Normal Stage/Grade 1 Stage/Grade 2 Stage/Grade 3
ACC/AHA <120/<80 120-129/<80  130-139/80-  2140/290 Not defined
89

ESC/ESH 120-129/80-84 130-139/85-  140-159/90-  160-179/100- 2180/>110
89 99 109

the Ey
Renal Association (ERA). J Hypertens. 2023 Dec

of arterial hypertension The Task Fors
Hype (ISH) and

3/21/24

Early Signs Matters!

64-year-old WM presented with c/o noticing “missing gray spot” in OD X 1 week
*+ HTNCVA * BCVA OD 20/25, OS 20/25 ( No APD)

o,

. g@

En Face Analysis : Macular Cube 512x128 oD @O
Macular arteriolar
micro- infarct, macular BRAO
En Face Analysis : Macular Cube 512x§28
|
a ™
HY Y
T ki Fetnal Ol 33 ange - 17
im g i A Stroke of Luck
3%

HYPERTENSIVE RETINOPAHTY (HTR)

Retinal vasculature is AUTOREGULATED
* The absence of sympathetic nerve supply
* Initial response to HBP = generalized vasoconstriction
of the arteries 1

* Persistent increase in BP

¢ Intima layer: Thickening
* Media layer: Hyperplasia
* Arteriolar wall: Hyaline degeneration
« Eventually there is retinal-blood-barrier breakdown

Eye on Systemic Disease (TQ) (90791-SD)

* HYPERTENSIVE RETINOPATHY

Hypertension * HTR is the most common ocular manifestations of
Ocular HTN
Complications * HYPERTENSIVE OPTIC NEUROPATHY

* OPTIC DISC EDEMA
* OPTIC ATROPHY
* ISCHEMIC OPTIC NEUROPATHY

* HYPERTENSIVE CHOROIDOPATHY

42
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Grade 1

Grade 4

Generalized arteriolar
narrowing

Focal narrowing and
arteriovenous nicking

Grade 2 plus exudates,

hemorrhages, cotton
‘wool spots (CWS)

Grade 3 plus optic disc

swelling

Current Classification System for Hypertensive Retinopathy

Keith-Wagner- Baker Classification
System and Associated Clinical Features

Wong- Mitchell Classification System Systemic Associations Proposed by
Cinica Features ana Aesociated Wong and Mitchell for the Wong-
€z Mitchell
ild AR
- g enlyspecificaly observed forgeneralzed artrar narowing and
arteriolar narrowing, Sl
opacity of arteriolar wall  aocition hasHowever, associaton Fesonly speciically bserved
(copper wiring), or *Modestassocation with death, However, association has only
ination of there g e
sons HouenoLS cking i e age persos.
Moderate Ho
assodiation "
exudates, bt hemorrhagesor flame-shape hemorrhages.
dot, blot), e e
microaneurysms, or assodiation hasorly been specifcally observed for
ination of these Soft exudates, and retinal hemorrhages.
signs Sirong assaciation with death from cardovasclar causes.
However, associaton has not been demorstrated with any
specif parameter.
Malignant Ho

p
optic discswelling

thisconclusion

The ARIC study- the presence of AV nicking and focal
retinal arteriolar narrowing was associated with an
increased risk of MRI-detected silent cerebral infarcts.

Only AV nicking was associated with incident stroke in
the CHS and the ARIC cohort.

Focal retinal arteriolar narrowing and AV nicking at
baseline was associated with an increased risk of
incident stroke, or stroke mortality.

Early HTR Sign a predictor of CVD

46

HTR ANR STBQKE:3 YEAR INCIRENCE QF STRQKE

¢
Wicroanaurysms

Blothaemorrhages|
Arteriovenous
nipging,
Generalised.
arterilar narrowing

arterilar narrowing

No etinopathy|

v 1 2 3 & 5 & 7
3.year cumuativ Incidenceof stioke (%)

47

Eye on Systemic Disease (TQ) (90791-SD)




3/21/24
2024 SUNCOAST SEMINAR

R YR VRO T O O O O R R N P P T

LIS 0 8 T 8 T 8 O 8 O 8 P 0 P 0
11N O 0 T 0 O N O 0 10 0 10 1 1 1 P

@ BP in office 195/120mm
More Information e e

50-year-old WF

How should condition be managed?

50

The myth & truth about malignant HTR

Hypertensive Crisis

* Severe Hypertension
(> stage2)
+

o Myth
o Malignant HTR occurs in all patients with HTN
o BP needs to be lowered STAT

Urgency

NO End Organ Damage
* Usually due to under-controlled HTN

o Truth
o Malignant HTR rarely occurs
o 1to 2 cases per million per year
o BP must be lowered slowly over hours or days Emergency (91 1)

 Severe Hypertension
Severely elevated BP (2180/120mmHg)
s "

< i
* End Organ Damage

51 52

Hypertensive Emergency

- Goal: Lower Diastolic BP to
approximately 100-105 over 2-6 hours

 Anti-hypertensive agents (IV drip) for and

| admissionto ICU

*Maximuminitial fall not to exceed 25%

* More aggressive decrease ( abrupt drop in BP) can
lead insufficient perfusion pressures and organ
damage
 Ischemic stroke and myocardial ischemia

77

«If focal neurological symptoms present, obtain
MRIto r/o acute stroke (rapid BP correction
contraindicated)

* The mortality rate is 50% at 2 months and 90% at
one year if untreated

Hypertensive Urgency

Goal: Reduce BP over several
hours to day

* Elderly at high risk of ischemia from
rapid reduction of BP, therefore
slower reduction in BP in this patient

population

* Initiate medication

* Increase dose of existing medication
or add another medication

* Re-institute medication(s) in non-
compliant patients

53 54

Eye on Systemic Disease (TQ) (90791-SD)
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32 year old female with a history of hypertensive emergency, presenting with a left inferior visual
field defect 0S. BCVA OD 20/20 and OS CF@2 FT with

* Headaches .

« Nausea/ vomiting * Hypertensive Encephalopathy
-_Oergbral edema * Intracerebral Hemorrhage

* Epistaxis

J Cﬂest Pain . N * Acute Ml

. (S:Ozrftjr;iegzo Breath (SOB) * LV failure with pulmonary edema

* Loss of consciousness * Acute Coronary Syndrome(ACS)

 Dizziness

* TIA/AF + Dissecting aortic aneurysm

 Diplopia . i - i

* Other neurological signs and Eclampsia/ Pre-eclampsia
symptoms

55

Hypertensive Choroidopathy

IThe choriocapillaries, ‘asculature alteratiol HIR is typl:a.lly TN choroidopathy
! et —— observed with more commol
e 2 EUS causesichonoica. chronic slow 'OUNG patients
cute severe HBP ris asculature infractio| p
progressive HBP acute severe HBP

58

1 T O N N N N R A b
NN N A A A A A

Hypertensive Choroidopathy Management

¢ The lesions are NOT the problem

* Because of the association with ACUTE onset of HTN

e URGENT REFERRAL

60

Eye on Systemic Disease (TQ) (90791-SD) 10
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Impact of Hypercholesterolemia 2024

* 86 million U.S. adults have

total cholesterol levels Cholesterol Triglycerides
above 200 mg/dL. .+ Desirable <200 .+ Desirable <150

. Near|y 25 million adults in » Borderline High 200-339 » Borderline 175-199
the United States have Pl Plgndes s
total cholesterol levels » Very High 2500
above 240 mg/dL.

« High cholesterol raises the |#k= Lot
risk for heart disease, the | fiic * Desirable < 100 (70)
leading cause of death, » High 260 » Borderline 100-159
and for stroke, the fifth :\*,':" :31;;0
leading cause of death. o

62

55 year-old male: BCVA 20/20 OD and OS

RVO 16.4 million

65 66

Eye on Systemic Disease (TQ) (90791-SD) 11
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Montage Angio Analysis : Montage Angio 6x6 mm

Ischen\ﬁvﬂ% «

(>5DD of lsron-pe lside)’

Ischemic BRVO

Predictive Value of Retinal non-perfusion
BVOS 50/50/50 rule:
~ 50% of eyes with ischemic BRVO will develop NVD/NVE

68

Vision often < 20/200/ +APD/ Greater VF deficits
Widespread capillary non-perfusion on FA (> 10 DD)

. NVG
+ As high as 60% vs 5% Nonischemic

“the three month glaucoma”
<10% developed retinal neovascularization

= Anterior segment

Ischemic CRVO,’

‘Widespread capillary non-perfusion

69

Non- Ischemic CRVO ( 75 %)

* Better vision and prognosis for spontaneous visual improvement
* 14% convert to ischemic within 4 months
+ The Central Vein Occlusion Study (CVOS) reported a conversion rate from
nonischemic CRVO to ischemic CRVO of 3.3% by 4 months

« 1/3with NVI/ NVA

71

Eye on Systemic Disease (TQ) (90791-SD)

70

ILM-RPE Thickness Map

12
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* Characteristics

* Painless

* Sudden severe visual loss

* Retinal appearance
* Opaque and edematous

prominent in

3/21/24

Retinal Artery Occlusion Emergent Stroke Evaluation

CRAO, BRAO, & TIAs = a stroke & needs to
be recognized as an EMERGENCY!

. ) Update on the
o Silent POSITIVE DWI-MRI strokes are seen in:

Commares i the 1 e O CRAGMARSGOTOntOf CRAG oo 0o astes on
factors + neuro consult + cardiology evaluation o o R | e 8% el lsenamia, myccars are:

Management of Central *®
*>55% of CRAO Retinal Artery Occlusion
*~31% of BRAO Michel Dattio, wis o, Valéri Biousze, vo
«~18% OF TVO Nancy 1. Newman. o~
 Pts with (+) DWR-MRI silent strokes have a High risk for S T T
MAJOR stroke 2 Mianagement » Tremtment = Thromboyais ° “
 Especially during the next week to month KEV POINTS.
* Rate for stroke peaks (~60%) within 1 week s/p RAO e i Al e
onset E Lo
 Urgent referral to ER (with stroke center) is CRUCIAL : E;‘::;:z::: ::y‘..,.".‘.
* Management requires ident;gl/ing and treating risk ° Sompared

2020;127(9):1280)
Bulwa 8, Mendelson sJ, Brorson IR,
Jonger_Front Neurol 2021,12701 168

A 58-YEAR-OLD BLACK MALE + SICKLE CELL TRAIT

76

Sickle cell Maculopathy (SCM)

per Arch Ophthaimol. 2011; 249

77

Genetics of Sickle Cell
Disease (SCD)

« Autosomal recessive genetic disorder
« The most prevalent genetic disorders in
us:

* 10-14% of African-
Americans/Mediterranean ancestry
« A genetic disorder caused by a mutation
in both copies of a person’s HBB gene
* Hypoxia, acidosis, and ischemia.
Results in hemolysis and vaso-

occlusive events that produces
tissue and organ damage

Eye on Systemic Disease (TQ) (90791-SD)

78

Sickie Cell >
SickierGelloday
- USA Comprehensive Sickle Cell Center

Vb 7 e 1 Septembors Notonl Sl Cell ress Monh  Sepener 2010

13
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Risk factors for Sickling
Altitude Heat stress

* Low oxygen
tension

* Dehydration
* Acidosis

Avoid carbﬁc anhydrase i

promote acidosis (sickling/outf]

Sustained
maximal
exertion

Extreme
physical
exercise

Concomitant

diseases (DM,

Normal RBC lives 90-120 days Live 10-20 days HTN, CVD)
)

Pregnancy

79

Name Genetics Systemicmanifestations PSR prevalence PSR PSR PSR PSR
(Fekrat and prevalence  prevalence  prevalence  prevalence
(Dembéléet  (Bonanomiet  (Levezielet (Downeset
al.[8]) al.[e]) al.[10]) al.[n))

HbSS  Sicklecell  Sickle cellhomozygote  Most severe systemically 3% 5% 1464% 181% Wh
anemia
HbSC  Sicklecell  Sickle cell heterozygote,  Mid systemically 3% 124% 54.54% 546% 43%
“C"tralt  with another abnormal
HBC allele
HoSThal B- Sickle cell heterozygote,  Severe form systemically 14% %Sy - i =
Thalassaemia with another B- ®) thalassemia)
anemia thalassaemia allele Milder form systemically 9.3% (SB*-
) thalassemia)
HbSD, Sickle cell heterozygote, ~ Varies systemically - - - - -
HbSE, ‘with another abnormal Hb
HbSO allele

HbAS  Sicklecell  Sickle cell heterozygote,  Mid systemically - - - -
trat with 1 normal Hb allele

82
SCD Genomic Update
Bone Marrow/ Stem Cell Excelaps
Transplant for SCD frt st ity oo s
« Childron- younger than 16 e R
+ Severe SCD o
He - I this a CURE for SCD?. g !
Oxbrytd sy < VD vt Tt
et A - Successfulin about 85% of S : i
children who had transplants e "
o= - Risk of dying after a —_—— e
transplant is about 5% to
10%
Front. Med. February 2023 Sec. Hematology Volume 10 — 2023
Valiée, T, Schmid, L, Gloning, L. et al. Ann Hematol 102, 3217-3227 (2023)

84

Eye on Systemic Disease (TQ) (90791-SD) 14
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First Gene Therapies to Treat Patients with Sickle Crispr —cas9
Cell Disease (clusters of regularly interspaced short palindromic
repeats)
* Approve December 2023
* The first cell-based gene therapies for the treatment of sickle cell T — Sequem}
disease (SCD) in patients 12 years and older. o / L—
 Casgevy is the first FDA-approved therapy utilizing CRISPR/Cas9, a type « The Cas9 enzyme binds to the guide RNA ¢ &
of genome editing technology. « The Cas9 enzyme cuts the both strands of DNA 3
 Crispr —cas9 (clusters of regularly interspaced short palindromic repeats PST—— - p
« Scientist can then insert or repair genes o
* Lyfgenia uses a lentiviral vector (gene delivery vehicle) for genetic interest }
modification
85 86
A 24-YEAR-OLD WHITE MALE
Leukemia
* Type of Leukemia * Acute myelogenous leukemia-AML
« Type of white blood cell affected * common adult leukemia
« Myeloid cells * Acute lymphocytic leukemia-ALL
« Lymphoid (Lymphatic system) * common in young children
« Acute or Chronic * Chronic myelogenous leukemia-CML
« Acute + Philadelphia chromosome (+) is >90% of

cases

* Rapid/progressive course that ends i i ia-
i momthe « Chronic lymphocytic leukemia-CLL

* Without treatment- ayerage
. isa

* Chronic
* Insidious onset and symptoms
* Longer survival
* Respond to treatment

88
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44 YO WM WITH A H/O CHRONIC MYELOGENOUS
LEUKEMIA

. .

Bibpsy confirmed lymphoma

3/21/24

Management

« Leukemic Retinopathy

« More common in Acute Leukemias

« Is an Ocular Emergency until
proven otherwise

« Systemic chemotherapy or direct
radiation

« Injection of subconjunctival
chemotherapeutic agents

« Bone marrow transplant

X

* Classification:

* Multinucleated, giant cells called
Reed-Sternberg cells

* More common

* Most prevalent hematological
malignancy

* Approximately 3% to 4% of all cancer
diagnosed annually

‘Sbeity MH, oupland S, Loeffler KU. High-grade malignant B-cel lymphora of the
eRne i 5 e ih Soncomian Gastas ALY Wshome. Craetos A i Exp
Ophthaimol 2007 Mar;245(3):448-50.

Ocular Lymphoma

* Hodgkin Lymphoma
* Rarely causes ocular disease
* Non-Hodgkin Lymphoma (NHL)
* Most common type of ocular lymphoma
* Lymphoma has been described as the most common malignant
orbital tumor
* 55% of cases in adults

95
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Granularity on FAF associated
with active lymphoma

98

Lymphomas

* Classification:

* Multinucleated, giant cells called
Reed-Sternberg cells

* More common

* Most prevalent hematological
malignancy

* Approximately 3% to 4% of all cancer
diagnosed annually

Sbeity MH, Coupland S, Loeffler KU. High-grade mali 1t B-cell lymphoma of the
T n pelon Wi Coraoaan: 50 ALY rhame: & aetes rch G Exp
Ophthalmol 2007 Mar;245(3):448-50.

Table 1. Features of Various Types of Intraocular Lymphoma
Lymphoma i Laterality | Symptoms Cli Subtype _| Morphology
Prinary Vireous clls Larg cells
Viewdtnal | s0-70years | ToQuenly | Dot isn DL8cL
Lymphoma CNS involvement Prominent nucleoli
Smal centrooyte e

prinary beal | ™F Usualy | Decreased vision gm‘c‘”‘“ tidonng |z, |co8 il vt
ok 50-70years | Uniateral | Metamorphopsa | ey ot retinal detachment m

Varable:
Secondary s Choroidal thickering Sepen | inrto
nvocular | Varable Decteased vision | i nitates sysemic
Lymphona ol systemic (b

NiL

Vireous clls

W o il , .
y lympl Ophthalmol Glin North

101 102
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Sarcoidosis Clinical features
* A multisystem granulomatous inflammatory disease . .
* Noncaseating Granulomas (NCG)- are comprised of epithelioid cells and giant « Bilateral hilar
cells lymphadenopathy AKA
 Delayed hypersensitivity and heightened Th1 immune response in affected “Potato nodes”
organs

* Pulmonary infiltration
¢ Arthritis/Bone and joint
involvement

* 16X more common in Black females

* The disease is usually more serious
* Predominantly in the lungs and lymph nodes
« Arthritis/ Bone and joint involvement * Neurological involvement
* Cardiac involvement

103 104

105 106

Laboratory Findings

(+) Angiotensin- Chest X-ray
converting (+) PPD o Hilar
enzyme (ACE) lymphadenopathy

Pulmonary
function test

Tissue Biopsy

107
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Rheumatoid Arthritis (RA)

« Inflammation of the synovial membrane of the joints and/or
other internal organs
* Prevalence: 1-2%
* Occurrence:
* Any age
¢ 3:1 Females
* Unknown etiology

* Interplay between genetic (HLA-DRB1) predisposition and environmental triggers.

Rheumatoid Arthritis (RA)
Swelling of synovial lining

Angiogenesis
Rapid division/growth of
cells=Pannus

Synovial thickening/hyperplasia
Inflammatory vascularized tissue Normal Rheumatoid Arthritis
Generation of
Cytokine release
Infiltration of
Changes in cell-surface adhesion molecules
& cytokines
Destruction of bone & cartilage

111

113
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* Non-pharmacologic therapy
* Pharmacologic therapy
* Non-disease modifying
drugs
* NSAIDs
* Corticosteroids
* Prednisone < 10mg
PO daily
* Disease-modifying
antirheumatic drugs
(DMARDSs)
* Non-biologics
* Biologics

TREATMENT OVERVIEW

* Baseline LFTs, CBC, SCr/BUN,

PO/IM: 7: + CBC, AST/ALT, albumin q1-2

months

PO: 100mg dailyx3 days, then 1020 | Baseline LFTs, CBC

Lefiunomide S b G ASTALT monty, hen a6
p0: 12 months,
then can  t . months
; + Baseline CBC
cotiane PO gD torooms T GRS
months
Minocycline PO: 100-200mg daily D S e R

treatment

Biologics ——

* Infliximab (Remicade)

« Etanercept (Enbrel) * Anakinra (Kin

* Abatacept (Orencia)
* Rituximab (Rituxan)
* Toclizumab (Acetemra)

* Adalimumab (Humira)
* Golimumab (Simpani)
* Certolizumab (Cimzia)

* Tofacitinib (Xeljanz)
* Ixekizumab (Taltx)

115

117

116

SjOgren’s Syndrome

 Systemic chronic inflammatory disorder characterized by lymphocytic
infiltrates in exocrine organs
* Lacrimal, salivary, and sweat glands
* Occurrence:
* 4/5/6th decade
* 9:1 Females
* Autoimmune- HLA- B8/ DR3
 Antibodies to the Ro antigen

118

SjOgren’s Syndrome

I——|

* Sjogren's syndrome that occurs alone

* Rheumatoid Arthritis

 Scleroderma

~ Secondary E—
* Systematic Lupus Erythematosus

* About 50% of patients have secondary Sjogren's

* Xerophthalmia (dry eyes)
* Xerostomia (dry mouth)
* Xeroderma (dry skin)

 Parotid gland enlargement

82 year-old WF h/o SLE X 30 years diagnosed with AMD

119
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Systemic Lupus Erythematous (SLE)

* An inflammatory, multisystem, autoimmune disease of unknown etiology
with protean clinical and laboratory manifestations and a variable course
and prognosis

* Occurrence:

* Women in their reproductive years
* 10:1 Females
* Variation in race/ethnicity:
* More common in Black (3-6x)
* Hispanic and Native American (2—3x)

 Asian (2x) populations

121 122

Discoid Lupus Erythematous (SLE)

123 124

L SOLcEcurs in 20-30% of patients with

pacato-contole, oo 16

* Episodic vasospasm of small
peripheral arteries

v 0w 2 e * Blue discoloration of hands and feet

-0.0004, Tuo paterts
ot sidseecs ang o dscontuaton o o sudy g,

125 126
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Recommendations on Screening for Chloroquine and
Hydroxychloroquine Retinopathy (2016 Revision)

Daily

dose >5.0 mag/kg (real weight) for Hydroxychloroguine
>2.3 mag/kg (real weight) for Chloroguine

Drug

use time More than 5 years

Renal disease

Abnormal glomerular filtration rate

Concomitant drugs used

Tamoxifen use

Macular disease

Can affect the evaluation and susceptibility to
chloroquine and hydroxychloroquine

‘Adapted from: Marmor MF, Kellner U, Lai TY, Melles RB, Mieler WF: American Academy of Ophthaimology.
Ophthalmology. 2016 Jun; 123(5):1386-94.

"Safe" Daily Dosage Calcs

Cumulative Dosage Cales

Weight Ibs

120 Ibs = 54.4 Kg

[ 200 |mg taken [bid v|for[1 v|[years | (1460 @ ©

Cumulative Dosag:
146g
The majority of cases of retinotoxicity have occurred in patients that

have had a cumulative dose exceeding 1000g of hydroxychlotiquine
(Plaquenil).

calculate idea weight from height

Result
5.0 mg / kg x 54.4 kg = 272 mg/day.

This level is reached in about 7 years with the most common daily
dose of Plaquenil, 400 mg/day (200 bid).

This dosage (and less) would be
lower risk daily dose. Dosages greater than
this amount will increase risk of
retinotoxicity. HCQ is typically dose: 200mg BID. The maximum safe
dose is 5.0 mg/kg
The threshold dose would be 400 mg/day for a
patient weighing 175 Ibs or 300mg for a patient
weighting 1351bs

Taking the typical Plaquenil dosage (two 200
mg tablets or 400 mg/day), may place your
patient at higher risk for retinotoxicity.

127
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Genetic factors

Lesser Risk Factors
] ~LIderly patients might seem to be at higher isk ]
- Arecent tudy found no signif iation by
and risk of tosicity
Liver disease o e ]

Ask about common side effects of CQ/HCQ therapy

Pruritus, headaches, dizziness and gastrointestinal upset to detect those that are non-

compliant and those that are receiving a dose that is too high.
Less frequent side effects include discoloration of the oral cavity, nails, skin and hair and rash

Table 3. Clinical Examination Techniques

Recommended Screening Tests
Primary tests: ideally do both
Automated visual fields (appropriate to race)
SD OCT
Other objective tests (as needed or available):
mfERG
FAF
Newer tests of possible value in furure
Microperimetry
Adaptive optics retinal imaging
Not Recommended for Screening
Fundus examination
Time-domain OCT
Fluorescein angiography
Full-field ERG
Amsler grid
Color testing
EOG

EOG = ck i ERG — el FAF = fundus White 10-2: White Stimulus/ 24-2

autclluorescence;  mERG = multifocal  eclectroretinogrm; D OF 30-2 VF for Asian Patients
OCT = spectral-domain aptical coherence tomography.

129
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Flying Saucer and Sinkhole Sign

Eye on Systemic Disease (TQ) (90791-SD)
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CQ and HCQ early todcity: Localized paracentral ERG depression HidOphthalmol Vol 15 No.1
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SEQUENTIAL CHANGES IN
HYDROXYCHLOROQUINE RETINOPATHY
UP TO 20 YEARS AFTER STOPPING THE

DRUG Results

IplicatioRs foRMNdiCoRs SeEciloaicly « Early and moderate cases stabilized in FAF
appearance, foveal thickness, ellipsoid
zone line length, and visual acuity for up
to 9 years after stopping HCQ.

By contrast, severe cases demonstrated a
continual loss of these parameters for up
to 20 years off the drug.

Presence of RPE damage at initial
examination predicted progressive
retinopathy over many years.

23-year-old African-American female presented complaining of a “spot” on the retina of her left eye one-week prior
by a previous eye doctor. She denied symptoms of pain, floaters, flashes of light, trauma, systemic disease,
medication use or smoking.

133
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HIV Infection

(HV)
* Results inimmuno-compromised patient
« Different types and strains

* HIV-1and HIV-2 are two main types of HIV'

* HIV-1=more prevalent & more pathogenic
(over 60 strains of HIV-1)

 Finding new strains of HIV-1 all the
time

* HIV-1C strain most common
Worldwide

* HIV-2found principally in western Africa

* The HIV-1B strain most common in US.

CMV Retinitis

Slow progression

Starts in periphery

Spreads along retinal vasculature
towards posterior pole

Dense white/granular opacification
(full-retinal thickness)

Hemorrhage

Mild vitritis

The ocular symptoms of CMV
retinitis include the four “F’s”
© Failing vision
 Floaters
© Flashes
* Field deficits

137
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Conclusion
Early detection and treatment are crucial in

preventing and reducing visual impairment from
these conditions.

Optometry is on the forefront of early detection

of the silent killers.
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sreynold@nova.edu
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