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Instructor Biographies

Blair Lonsberry, OD, MS, MEd

Professor, Pacific University Oregon

Dr. Blair Lonsberry was named the Pacific Eye Clinic Portland Director in 2005. Prior to joining Pacific University he was an
assistant professor at Southern College of Optometry, where he was the instructor for Anterior Segment Disease courses
and named Teacher of the Year for 6 years in a row. During his time at SCO, he completed a Masters in Education degree with
an emphasis in Post-Secondary Education. Dr. Lonsberry also practiced at a vitreoretinal surgery and low vision rehabilitation
practice. Dr. Lonsberry’s current responsibilities include supervising students during their clinical rotations and overseeing the
Clinical Grand Rounds course. Dr. Lonsberry is a Fellow in the American Academy of Optometry, the Optometric Glaucoma
Society and the Optometric Retina Society. He is also a Diplomate of the American Board of Optometry.

Mark Sawamura, OD
Associate Professor, MBKU | SCCO

Dr. Mark Sawamura is currently an Associate Professor with Tenure at the Southern California College of Optometry. He
is a 1991 graduate of the Southern California College of Optometry and returned to teach at his alma mater following a
post-graduate residency at the Pennsylvania College of Optometry / Hahnemann University. He joined the faculty of the
Southern California College of Optometry in 1993. Dr. Sawamura serves as the Chief of the Jarnagin Center for Primary Eye
Care and Chief of Ocular Disease at the University Eye Center at Ketchum Health as well as attending faculty in the Special
Testing Service. He teaches the neuro-ophthalmic disease track at the College as well as advanced ophthalmic procedures,
application of lasers in ophthalmic practice and ocular disease courses. He has presented multiple lectures up to the national
level in the area of ocular disease management and has been involved in many therapeutics courses for California, Hawaii,
and Washington. Dr. Sawamura currently is a Fellow of the American Academy of Optometry, Oral Examination Chair for the
Diplomate in Neuro-ophthalmic Disease, Webmaster for the Disease Section of the AAO, Committee member of the National
Board of Examiners in Optometry, Past Chairman of the ASCO SIG on Optometric Informatics, and has authored TPA guides
for California Optometrists. He authors medical abstracts for the Optometry Journal and was recently President of the Faculty
Council at SCCO.

Xiao Xi Yu, OD

Chief, Low Vision, Greater Los Angeles VA Healthcare System

Dr. Xiao (Shawn) X. Yu is a graduate of Pennsylvania College of Optometry at Salus University. He completed his residency
training in 2011 at State University of New York College of Optometry and the Lighthouse International in the field of Low Vision
Rehabilitation. He has served as an assistant professor at Nova Southeastern University College of optometry for nearly 3
years and since joined the optometric staff at the West LA and Sepulveda VA. He is currently serving as the Chief of Low Vision
at the greater Los Angeles VA system and continuing to pursue his academic interest in low vision rehabilitation, ophthalmic
disease, and traumatic brain injury.
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Ashley Deemer, OD

Assistant Professor, MBKU | SCCO

Ashley Deemer, OD received her undergraduate degree at the University of California San Diego and her Doctor of Optometry
degree from the New England College of Optometry. She completed her residency training at the Jamaica Plain Veterans
Affairs Medical Center in Boston, MA with a focus in primary care optometry, low vision rehabilitation, and vision therapy.
She then completed the Lions Vision Rehabilitation Fellowship at the Johns Hopkins Wilmer Eye Institute in 2016. During her
training, Dr. Deemer was a recipient of the Charles Robert Soltes Scholarship, Beider Scholarship, and Bill Mattingly Memorial
Scholarship. She also received grant awards for her work in functional outcome measures and depression prevention in
patients with age-related macular degeneration. She now focuses her research on the development and implementation of
low vision enhancement systems using head-mounted video displays and virtual reality. Dr. Deemer previously practiced at
the Johns Hopkins Wilmer Eye Institute providing low vision rehabilitation care to optimize the remaining sight of patients with
chronic visual impairment. She is a Fellow of the American Academy of Optometry.

Igor Bussel, MD

Ophthalmologist, UCI Health

Dr.lgor |. Bussel is a UCI Health ophthalmologist who specializes in cataract, glaucoma and advanced anterior segment surgery.
Bussel earned his medical degree from Rosalind Franklin University of Medicine and Science in Chicago, where he also earned
master’s degrees in biomedical science and healthcare administration. He completed his residency in ophthalmology at the
University of Pittsburgh School of Medicine and a fellowship in glaucoma and advanced anterior segment surgery at Washington
University School of Medicine in St. Louis, as well as a hybrid fellowship in glaucoma at UCI School of Medicine. Bussel’s clinical
research interests include the development of micro-invasive glaucoma surgical devices, novel ophthalmic imaging modalities
and glaucoma clinical trials. He has presented research and given talks at national and international meetings, and has written
numerous peer-reviewed publications and book chapters. He speaks English and Russian.
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® 39 yaur old WF with neaducnes x4 monins

® Tinnicus, transizne loss of visior)

® Vs 2929, 2020
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® D¢ Sagitial sinus meninglormz

® Photos: 4 monins following sur
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® Incrzasad intracranial pressure Jeads to swelling of
the opile nerve nzad
® Disc swelling can vceur due to translzaminzr
gradiznt (CSF prassure > |1OF)
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Incidence: .9- 2[100,000 prsons
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® Signs and symvtoms of incraasad Ineracranizl pressure
® Vo nzurological deficiis 2xcapt abducans valsy
® The putiznt is awake and alert
8 Norrmal WK and MRY (no venous sinus thrormbosis)
® Increasad ICP but normal CSF composiion
® Ouzning urassurs
® Crazear enzn 250 i rl2o
® Mo szcondary causas
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Adipose tssue in the Intratnoracie cavity reduces

AP\

vanous gutrlow frorn tre urzin

Dural venous sinus stenosis: 947

|
!
20919)

8 Szl

Wilson, JCBFM 2016

10



8 Vadications: Teiracycline, lithiurm, retinolds, growin
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® Asssessmernt of Peripapillary NFL and dise pararmeiars
® Parivzwlllziry NFL 15 enldear
® Ave: 122 microns ¥s 91 for conirols
® Cross sacdoril imzging
® Subrziénal Fluld aceurnulaton
® Tissusz thickaning
& Jonrson 2zl Ardn Qunirclimel, 20
8 Vane 2l 1OV, 2005
27
"Lazy
\%
Sign”
“ Lumpy Bumpy”
® Differentizton of -Op'!]s Dise Eder user
& niarrs

7/9/2021

14



L Daformzadorn or tne MPE/

Saszrnzn Mernorane i

Swollan Outic Discs

® 574 rad Posiilve sloos ir)
wzirly urEses

® Obszrvadin about 10% of

CIUSES

8 Anzulddon did not corralzes
wier) zirpourie of dise swallin

5 QYEr inn)

12 weeks

8 asaly

(e
(U

®  Kupzrsmith 2t al, JOYS, 201

29

zielzier)

e
e

U

rl 3 2 INOrErs
Transiant Visual Ooscurailons = 2 saces

No madical urovlerns or meadications

YA's: 20[20, 20/20

Anterlor seg: unramzrele

30

7/9/2021

15



31

32

7/9/2021

16



CC: Intermitient flashes of light, blurrad vision i

2 days,

Racantly diagnosad with viral rmeningits,
olycystic ovarian syndrome, elevaiad
!

cnolestaral,

p

Mads: Meiformin, Armeosdeillin, Lyrica,
rlydrocoriisone, Claryihirormycin, Fleidril, Flonas

(U

BYA: OD: 20/60-, 032 20/200
5P 1779

Pupils: 3+ reaction to lignt OU,
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3 210634 ExamDale: 682013 GBZ013  SCCOFULLERTON : 210834 Exam Date:
OB 62011980 ExamTme:  606PM  G1OPM Dos: 612011980 Exam Time:
Gender:  Female Serial Number:  4000:5961 - 4000-5661 Gender:  Female Serial Number:
Technician: Operetor, Girus Signal Stength: 7110 s10

Technician: Operator, Cirmus Signal Strength

'ONH and RNFL OU Analysis:Optic Disc Cube 200x200

682013 682013 SCCO FULLERTON

605 PM
4000-5861  4000-5861
910 7110

oD @@ 0s

RNFL Thickness Map

Ay

RNFL Deviaton Map

Neuro-retinal Rim Thickness.

Disc Center(-0.08.004)mm
Extracted Horizontal Tomogram

RNFL Thickness

Extracted Vertcal Tomagram

RNFL Circuar Tomogram

Macula Thickness OU: Macular Cube 512x128

oD @@ os

RNFL Thickness Map
OD ILM-RPE Thickness Map

RNFL Deviation Map.

Fovea: Not found

08 ILM-RPE Thickness Map

Fovea: Not found

OS ILM-RPE Thickness 08 OCT Fundus

0D OCT Fundus OD ILM-RPE Thickness
Disc Center-0.46,0.24)mm
Extracted Horizontal Tomagram
Extracted Vertcal Tomogram
0D Horizontal B-Scan BScan: 64

RNFL Circular Tomogram

08 Horizontal B-Scan BScan: 64

35
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Macular Change:Macular Cube 512x128 op @]O os
D: 210834 ExamDale: 82412013 8242013  SCCO FULLERTON
DOB: 6/20/1980 BxamTime:  941AM 942 AM Fowns ot touna [r——
Gender:  Female Serial Number:  4000-5861  4000-5861 "
Technician: Operator, Cirrus Signal Strength: 10/10 8/10 m
el

ONH and RNFL OU Analysis:Optic Disc Cube 200x200 OD @ ‘ @ 0S

RNFL Thickness Map - RNFL Thickness Map

RNFL Deviation Map RNFL Deviation Map
Neuro-retinal Rim Thickness

Jorsas: ot Fundus | Troraparsecy: 0 R overiy: I RPE Diternce.

T @e s v Tre
Disc Center(-0.09,-0.06)mm RNFL Thickness Disc Center(-0.15,0.15)nm Macular Change:Macular Cube 512x128 opO|@os
Extracted Horizontal Tomogram Extracted Horizontal Tomogram cesereton: Naregoemion .
. [
m m
i e
Extracted Vertical Tomogram Extracted Vertical Tomogram N N

Iw. Im.

o L

RNFL Circular Tomogram RNFL Circular Tomogram

Comments

SW Ver: 650,772

Al Rights Reserved
Page 10l 1
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0: 210834
ooe: 612011980
Gender:  Female

Exam Date:
Exam Time:
Serial Number

682013 11/162013  SCCO FULLERTON
605PM 102N
40005861 4000-5861

Average Cupo-Disc Ratio

RNFL Thicknss Profies

Technican: Operato, Crus SignalStengih 910
Guided Progression Analysis: (GPA™) oD @ ‘ O 0s
Basaiine 1 Basaine 2 Eam Exam 4
GBZ01360646PM 8242013 94107 AM 1162013 11.02:32 A0
0005661 s861 0005861
s: 7110 Ri S5 1010 1 ss:a10
Average Thickness: 386 Average Thickness: 132 Average Thickness: 14
Baseiine 1 Baselne 2
*I B S S S A Y *I S S S
Average RNFL Thickness ' Superor RNFL Thickness

Inferior RNFL Thickness

[ 210634 Eambate  6BZO13  1UBZ013  SCCOFULLERTON
oom:  saorioen Exam Time 11:03 A
Gender:  Female SeralNumber. 40005661 40005861
Technican: Operator Girus SignalStengih: 5110 a0
Guided Progression Analysis: (GPA™) ob O ‘ @ 0s
Basaine 1 Basaine 2 Eam3 Exam4
R01GI0IGPM 6242013 5:4225 A 1612013 11:03:37 AM
4000.506 00-5661 4005861
ss:a0 ss:010

Average Thickness: 213 Average Thickness: 129

Baseine 1 Baseine 2

Average RNFL Thickness.

Average Cupro-Disc Ratio

RNFL Thickness Profies

Average Trickness: 123

Superor RNFL Thikness

Inferor RNFL Trickness
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Neurolrmzging: MRINRY
Lurnbzr punciyre with opening vrassure

Lap t2sis to rule out coazulopzinizs

8 Coranral Yanous Sinus Trrormoosls

Wlzirzigarnerne of

Searlal VF and OCT

Treatment of ITH

No Visual Loss ~ Mild Visual Loss Severe Visual Loss

Low Na* diet —s Low Na“ diet —s Low Na* diet

10% weight loss €= 10% weight loss €= 10% weight loss
consider Acetazolamide Acetazolamide
Acetazolamide ONSF - visual loss

Shunt - headache

optic nerve sheath fenestration
or CSF diversion procedure

\

24 hour blood pressure monitoring

and sleep study

42
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rollow-ue OCT
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® Chizf Complaine
® Dacrzzsae zeujiy OD ¢ 23 wadies
® Slizne vziln o5 292 oyEne
® Occunaijory Pt Groomer
8 Vadical nistory: D, FITN, El2v, Cholestarol
® Vas: 29/80, 20[20 with currane Hue
® Pupils: 2+ APD OD, color deszituration
® Mo restrictions of motility
8 Anirior s2g unrermarcible
45
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ONH and RNFL OU Analysis:Optic Disc Cube 200x200

oD @ [@ Os

RNFL Thickness Map

RNFL Deviation Map

Disc Center (0.06,0.03) mm
Extracted Horizontal Tomogram

Extracted Vertical Tomogram

RNFL Circular Tomogram

RNFL Thickness Map

RNFL Deviation Map
Neuro-retinal Rim Thickness

RNFL Thickness Disc Center (0.27.-0.03) mm
Extracted Horizontal Tomogram

Extracted Vertical Tomogram

Divereiest
e

Ll
NA 9% 5% 1%

RNFL
Quadrants
RNFL Circular Tomogram

RNFL
Clock
Hours

[Comment

]_Dogtor's Signature

a7
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Less
Sunlight
= Less
Vitamin D

50

7/9/2021

25



7/9/2021

Visuzl Aculty: 20/20 tg LY
Color vislore B-Y inlizlly

Conerast sansidviny

Visuzl fizlds (seliner, Areh Quitn, 1994)
8 Diffuse loss - 49
B Loczlizae -4y

8 Coniral-d

Fundus sppezrance

a DM ETOLTDATIOPUHGHEUTIUSHEAPIIITS

D)D)

8 )auromyezlitls Ouvtica (David's Disgzase)
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Naurornyalitls Oy

+ Owvtle Naurlils = Unilataral or bilatara)
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+ Pracadad by or followsad within days or weazls by
Transvarse Myelits
+ Soinal Cord involyament (graater thzn 3

varizory sagmearnis)

YA tznds to b2 worse than WS opte nauriils

4 Pailanes areg usweilly oldar trein WS ey ue
Can o2 oldar thnzn 69
+ Wernzn taned to rzive rgeurrani/ralzinsing sy ug

rligriar raes e WS In Ask aind Carlupezin

53

Antibodies Response to steroids
NMO- AQ4 Antibody against water Poor response
Neuromyelitis Optica channel protein Aquaporin 4  Can relapse after taper
Aquaporin-4 found in cell membranes in

astrocyte foot plates found

in serum and CSF
NMO - MOG Antibodies against the Rapid response

Myelin Oligodendrocyte
Glycoprotein

myelin

Good recovery

54
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® OCT giine MNFL

A

Alows quaniificadion of unrnyeliszizd 2ucons i
ayas witn and witnout 3 pistory of Outle Nauriils
INREVISEYAUENS

It ez w2 usad to follow racovary of gutle

ri2uriels ovar 2 pnaners

56
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® Prozial (2008) - FIRT2 and OCT3

® RNFL was slighedy enlelar in KON ois (no
gorirzlmoscovliczlly 2vidane swelling) ae vaseline,

8 FIXT2 snowead smallar mezn cup size v fzllow 2y
and did not corraliiz ko in WK =d2monsiragae
l2sior)

® XNFL ininnzd tamoorally (40,8 milerons v, 57.8 -
fallow 2y2)

® Cup normzlizad a2 e followsup (1 z2ind 3 mos)

57

® =yoluilon of HNFL Joss
® NFL m]nrunj
IO sl :i;,. 4

® A\yz HNFL ofF fEi milerons vs. 199 milcrorns

® Firstinraraye diffzrancs 1s s22n 28 2 s

. f.sz;'sellg ue al, zuua 20909, zw:)
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® Conoris of WIS ,J:Jsia 13 Across the US display
sienilar findings of ave RNFL thickness vs. conirols
(99-93 microns vs. 193-195 microns) with OCTY
® JNFLTninning:

® VIS with ON> WIS pis > Conirols

® OCT findings differ among WIS subtypas

® Szconckiry ,erJrg; v WS v3, Helzapsing WS or
orinnzrey r)rJJre IVER)!

'l‘l!

-
=

® Szcondary progressive shows more thinning

59

® Annals of Neurology, 2019
197 WIS padenis followed for 4 yeaurs

Alrne to determine if JSI‘ changes mirror changes
on MR in WS paidler

I-l

a f-'S.J'J'J"LJ.J-L..’I 1=:

® ez of dssye tninning In e 2y ( ganglion <2l

rie) J¥ )r mirrorad greie of MR deganarziiorn) i)
spaciile uraln raglons (whnole braln, wijie

r, Ehi

aefile
plzIEERr, Jray nzeiar, enzlzrnus)

4
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® Progressive disavility in WIS Is associziad with
wonzl luss, not dernyelinztdorn
® For 2very jo microns of BNFL loss, ine odds of
veing ambulatory are decreusad 2.5 fold
® Cosizllo, NANOS, 2009
® Bu: conilicting e Is 2lso ravoriad
® Future risk of develoving WS or progression?’
® Linzzr va, Norklinezr forrms
61
Susaline W findings v, risie of
davaloving clinically dafiniidve WS
62
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91 yar old East Indian Male

Slurrad visiorn ) rmorierl,
® Dirnming of vision, el 1t mzy ve raliiaed ko
racl 2y s e

Ocular rlig Cataract Si 2 yrs vrior OU

Mad rlie Tyoez 1l DV 5 yrs, FITN,
nyvarenolestarolarrmiz

Mads: Tricor, Mettormin, Lisinovur]]

=l
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Corractad VYA's: OD: 20/40-, O3: 20/25

Pupils: (+) +2 APD OD

Z2OW's: Unresirictad

Antarior Segment: Unramarianle OD, 1+ PCO O3
QAT: 15,18

BP - 120/70

Visuzl riglds: S22 slides

Post S2gmeni See slides

A i S == T J
CENTRAL 24-2 THRESWOLD TEST
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% of cases of AION 12.5% 87.5%
Mean Age 73 60
VA loss 75% are worse than 20/200 Better than 20/60 in 50%
Systemic Symptoms  75%. of patients None
ESR 75 or greater 30-40 (normal)
Amaurosis Fugax 75% - within 1-2 weeks before 25% of patients
Disc Appearance 50% edema, 507% pale Sectoral or full edema
Bilateral Involvement 75% within a week, if no tx 11-43% within 2 years
Treatment Corticosteroids None proven
Improvement Rare 16-43%

72

7/9/2021

36



8 Spelloy

Di:bziss (rlayrdn, 1999, Faldan, 1999)

rlyparignsion] rlypeaisnsion

8  Aggressive management/ QS Desing
Slaan Aunzz  (Aren Qopiinzl, May, 2002)

Vizgra, Clalls

Cargdld siriary diszzse,  Isdnzmile nart diszzisa

riyozrlividamtz (Quniielmealogy, 2005)

Senendng

Migraing(rl2yran, 1997)

(rlzyran)

(J Neuraasrin, Uph“r_halrrml, Arer Ooieniil)

Sileley Plizalai sy

dramez (2J9, 2008)

Qeulair surgary(AJY, 2003) ,

Dise Ugusan)

rligh zibgieuela(lnel J Oupierizl,

Stiaeis Ineluezel ap blaael loss

PODRY]

SulrzlfCarelzie sur

(NANOS, 2902)

(EHrouwn, 1594, Chiun, 19)97)

dapy(Sury Quniinzl, 1994)

~
w

® AAJON: Arier
8 VA Viswl lo

. }\Jr\l r‘ljgj\_l JJ ]r

8 Complaig 2ica

SSUSHTIUTE] pru}:),unsj

vaitlan gf dne dise

8 Lass namorreges

Venous disordar?

Car) ziceormnuzny ©

HYQ

N ainie] NA=AJON
aver rmore Differaent?

8 FlerorenEges srs pnore oo

8 Viswl loss/ sirueceyrz)

SN ECSEHTERIUIE

acelusior) in €

NYOQ v, sirrarkl infzrcdor

slrnllzir 2o vanous

Asgsae w/ low raiz of kirgs vassal oeclusive o zirid YA

FANG snows mildly daliyad arearkl filling
:]r:ulﬂs]

L narrszl enioraledzl)

74

7/9/2021

37



Hypertension

Diabetes

Bleeding /Clotting Disorders
Vasculitis

Cardiovascular Disorders

ED drugs

Oral contraceptives

Sleep apnea?

Hypotension

Hypertension
Diabetes

Giant Cell Arteritis
Embolism

Patent Foramen Ovale
Cardiac valve disease
Atherosclerosis
Hypercoagulable state

Collagen Vascular Dz

CRVO CRAO

75
8 Perivapillary chorold Is tnicser in =
NA-AON 2yes and fellow 2yes 3
vs. Conirol 2yes, (121-143%4) i poa-cu i
i
® Porzs- Sarragul, 2008 o
8 Furd, 19V, 203
T e
8 Crouias ine “Disc ut risi”
® Hruern's mamorans gusning Is roe speillar I NA-AON 2yes
8 Perivapillary chorold tnickens with PDE use In normzal young
subjaces,
8 Nlosenos, JCEQ, Bl
Nagla, IOVS, 2016
76

7/9/2021

38



Crronle vasculitls or tha Madiurn and large axceracraniz)

e ch rg
artaries
® YWhat s naw?
® Color Dovular/Dusla ulirsisauried of tannoors)
Ariaries
® rlignar incdanes of geclusions in ine 2 JJ.Jrj JFJJ ziriel
sunelvlzn sriaries
® Vel inerezisa in davaloving
Horle AnaurysmsfzHorie
dJigsaciion
® VIRA of these large vessels
77
A P} Playysiea ITEFISE A\ eyl 2
ACH Havisad Critarlz for GCA 2008
78

7/9/2021

39



Contrerys (Opninzl, 2007) damornstrated In 2yes with MNA-
AION ezt ghe mzzn BNFL would inerszise 98% 1n the zff
oy in the acute phzse,

8 Tran e S monens, tn2 $NFL s eninnest suvariorly,

infariorly, eamvarally, grzn rzszlly

rladzeas 2t al, notad the presance of sub-ratinzl fluld in 8

orig pzdlant

® Aculey Irnorovad 25 fluld resolvad

79

80

7/9/2021

40



OCT -

® OCT-Asnows diffuse loss of varivzoillzre
HsErpEp )

81
) " )
QOCT-A
Baseline
1 month
3 mos
6 mos
82

7/9/2021

41



-~ ON

83

No orovar trazernares
8 A\svirin, nign dose siarolds, Ay

Hule out GCA In older vatiants
Manage systamic disurders

Slezy Avrnew?

Avold nypotension - nignt dme

® |ssuas witn variusiun urassurs

® Dizastolic 8P = O Lass ez ¢

-AON

dASU I

DL,

84

7/9/2021

42



85
® Onez monin out - le2ss 2fficacy with ziny T
® Seoni o PCP for lab tesiing and bettar

conirol of DIV and TN
® Take BP meds in the Morning, not the PM
® Moninly follow-ups

86

7/9/2021

43



Folloy —

® One monen follow-up
8 CC: Vision szzms to D2 about 10-20% batiar
® YAs: OD:20/a09%, O3 2025
- o ale 1 ef = “v [
® Se2imaging and VF
87
ﬁ
Folloyy-
88

7/9/2021

44



CT = rriorier)

89

CONAL 242 THESRD T

FDATION SONITIR: BDO 9T
ARTION TRIGETY CONTISL

TEST DORRTIONS 06114

Fon: 25 06

VF - OD

POIL IRETER: 7.1 W
s souTT
W AME AKX R e 61

TOTRL BEVIRTION

o

TTERN CEVIATION

(RN LRI
(R RN scamm
[EE R R RN " mmEwm
EEsEssn = sEmEErm =
CE LI ] sEmEn 2 u
EEEEEC W - » L]
sEmmme LR
EmEy L

90

7/9/2021

45



Follow =uo 2103

Visit 1

7/9/2021

46



93

94

7/9/2021

47



PAMM, Plagues, and RAM:
Uncommon Retinal Manifestations
from Common Systemic Diseases

Presented by Xiao Xi Yu, OD

éh Marshall B.

" KETCHUM UNIVERSITY
Southern California College of Optometry

Department of Continuing Education ketchum.edu/ce | ce@ketchum.edu



7/6/2021

PAMM PLAQUES AND RAM:

Uncommon Retinal Manifestations from Common
Systemic

Shawn X.Yu, OD, FAAO
Chief of LowVision, VAWest LA
Assistant Professor

MBKU College of Optometry

No Financial disclosures

CONDITIONS

* HTN Related
* PAMM**
- Also caused by many other conditions
* Macro-aneurysm

* Vascular abnormalities of DM?

- Retinal Emboli
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HYPERTENSION

* Currently defined as 130/80 or higher in adults
* (2019 American College of Cardiology & American Heart Association guidelines)

* Only 10% of patients with HTN have identifiable secondary cause
* Renal disease
» Adverse drug effect
* Aortic disease

* Emergency referral if diastolic is over 120 mmHg

SYMPTOMS (ACUTE ELEVATED BP)

* Difficulty breathing
* Chest pain

* Headache

* Blurry vision

* Nausea/vomiting

- Confusion

* Seizures

* Somnolence

* Focal neurological symptoms
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CLASSIFICATIONS OF HYPERTENSIVE

RETINOPATHY

Keith-Wagener-Barker Classification (1939)
* Grade 1: Generalized arteriolar narrowing

* Grade 2: Focal narrowing and arteriovenous nicking/nipping

e Grade 3:Grade 2 plus exudates, hemorrhages, and cotton-wool
spots

e Grade 4: Grade 3 plus optic disc swelling

CLASSIFICATIONS OF HYPERTENSIVE

RETINOPATHY

Mitchell-Wong Classification (2004)

* Mild: generalized and/or focal arteriolar narrowing, arteriovenous
nicking/nipping, opacity of arteriolar wall (copper/silver wiring)

. Moderate: retinal hemorrhages (flame, dot, blot), exudates,
cotton—wool spots

* Malignant: moderate plus optic disc swelling
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* The day before Christmas eve, we had a walk in patient.

* 66 year old AA male who was a inpatient presented to clinic.

* He complained about an amorphic spot close to the center of his vision
* It stays in the same spot

» Changes color and has amoeba like shape
+ Constantly present for past week or so.

* Drug abuse?

* He tried to give me stock investing advice...
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CASE CONT

* More Hx: currently hospitalized for Malignant HTN,
- BP 250/150
* Renal Failure

* BCVA 20/20 0D, OS

- EOM: full/smooth

* Pupils: PERRL-APD

* FDT: had some misses sup temp and inf temp field.

* Ant Seg: unremarkable

REDO PICS

10
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POSTERIOR POLE 1 WEEK F/UP

11
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PARACENTRAL MIDDLE ACUTE MACULOPATHY

* First described in 2013, (Sarraf et al.)

» Paracentral hyper-reflective band-like lesion of inner nuclear layer (INL)
* Theorized to be CWS of deeper retina.

* Arises from deep capillary retinal plexus ischemia.
- Difficult to observe in SL funduscopy, usually more visible on OCT.

* Usually resolves with INL atrophy/loss.

18
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2 MONTH F/UP

* Symptoms improved, occasionally sees a pin point spot.

- CWS, PAMM lesion and hemes all resolved, exudates remain.

19

2 MONTH F/UP

* Symptoms improved, occasionally sees a pin point spot.

- CWS, PAMM lesion and hemes all resolved, exudates remain.

20
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CAUSES OF PAMM

* Idiopathic

- Vascular diseases such as HTN/DM
* CRVO, CRAO, BRAQO, sickle cell

* Purtscher /trauma

* Birdshot retinopathy

* Retinal vasculitis

* Excessive coffee consumption

* Amphetamines

- Vasopressors

» Oral birth control

* Hypovolemia

- Upper respiratory infection, (H1N1), new COVID-19?

PAMM CONT.

11
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TESTING FOR PAMM

* Difficult to observe on Slit-lamp unless in very acute stage
* Does not show up on fluorescein angiography
- Best observed on OCT and near-infrared (NIR) reflectance.

* NIR will vary depend on acuteness of presentation

24
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TREATMENT

* PAMM will typically resolve in several weeks
» Can have impact on vision if located in critical area
* Expect thinning of INL in area of PAMM

* Treatment should focus on underlying cause and referral to appropriate specialist
or PCP. (some causes are worthy of emergency)

- Can monitor till resolution.

WHATIS IT?

13
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RETINAL ARTERIAL MACROANERURYSM

* Described as an arterial aneurysm typically located within the first 3 bifurcations.

* Results of arteriosclerosis and HTN, mechanism not fully understood.
- 75% of patients with RAM have HTN
* Theorized due to focal weakening of arterial wall, more susceptible to pressure.

* Localization of RAM lesion is not well understood, but suggested due to emboli lodged
in wall or local thrombosis.

- Histology backs this theory (both thrombus and cholesterol plaques have been found in
RAM)

* Most RAM can spontaneously resolve over months.

* Depending on location, with leakage or hemorrhaging can cause vision loss.

27

RAM

» Careful observation of patients, especially if located in sup arcade above Macula
* Consider referral if appears leaky and ready to rupture.

* Treatments typically involve anti-VEGF

Intravitreal Bevacizumab for Macular Complications
From Retinal Arterial Macroaneurysms

FRANCESCO PICHI, MARIACHIARA MORARA, CARLO TORRAZZA, GIANLUIGI MANZI, MICOL ALKABES,
NICOLE BALDUCCI, LUCIA VITALE, ANDREA LEMBO, ANTONIO P. CIARDELLA, AND PAOLO NUCCI

28
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ANTI-VEGF STUDY

* 37 patients, 38 total RAMs treated.

* First Study to demonstrate treatment
which can improve vision and outcome

29

RAM CASE

* 68yr old Asian male with established hx and regularly followed for glaucoma
suspicion.

* Last seen 2 months ago, walked in today complaining of grey blob in center of
vision left eye. Started last night when watchingTV. Symptom is constant.

* Laundry list of vascular conditions:
- A-fib
- Atrial flutter
* Hx of stents
* Tabaco smoker
* Hyperlipidemia
* HTN
* Obesity

30
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CASE

* Entering BCVA 20/25 0D, CF at 10ft OS.

RAM CASE

» Case withTexas size ruptured RAM

16



7/6/2021

1 week f/up for FA

33

Plan for injection of Avastin by retina clinic

CASE

34
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RAM CASE

* Case withTexas size ruptured RAM

18



7/6/2021

RAM CASE

* Case withTexas size ruptured RAM

RAM CASE

* Case withTexas size ruptured RAM

19
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2 years later

39

DIFFERENTIALTO CONSIDER

* Aneurysms of a venous nature can look very similar in size.
* Less likely to break or leak as much less pressure in venous system.

* More likely to form in DM retinopathy, poorly resolved venous occlusions.

40
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CASE 2

* 85 year old Caucasian male with long standing hx of Hollenhorst plaque along
superior arcade OS

* Plaque first discovered in 10/27/2016. Carotid ultrasound results: “Minimal plaque,
no evidence of hemodynamically significant stenosis.”

* Per Hematology-Oncology department: “no indication for noval oral
anticoagulant”. Pt should be routinely screened for medical disease.

CASE 2 CONT

* 85 year old Caucasian male with long standing hx of Hollenhorst plaque along
superior arcade OS

* Plaque first discovered in 10/27/2016. Carotid ultrasound results: “"Minimal plaque,
no evidence of hemodynamically significant stenosis.”

* Per Hematology-Oncology department: “no indication for noval oral
anticoagulant”. Pt should be routinely screened for medical disease.

* Pt has been followed for multiple issues such as few episodes of amaurosis fugax
and GL suspect.

* Last seen 2 months ago for comprehensive exam, presented to clinic because of
fluctuating vision and “a film” over his right eye.

21
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CASE 2 CONT

* BCVA 20/25 0D, 20/25OS

* Ant seg findings remarkable for blepharitissfMGD and visually significant cataracts
ou

* Post seg: Retinal aneurysm at location of hollenhorst plaque.

22
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PHOTO 1 MONTH LATER

Pt had dense cataracts
Sorry for poor quality
photos.

45
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CASE 2 CONT

* Pt decided to have CEIOL done at JSEl in between f/up.

* vitrectomy simultaneously performed with CEIOL OS.

47

48
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RETINAL PLAQUES

* Age related:
* 0.8% visible in 49 to 60
* 1.4%in ages 60to 69
* 2.2%inages 7oto 79
* 1.5% in the population over 8o years old

- Retinal emboli men > women
* single embolism (88%)

* multiple emboli (12%) -> referral to ER

- cholesterol (80%)
* platelet-fibrin (24%)
- calcific (6%).

49

RETINAL PLAQUES DDX

- Calcific emboli

- White (non-refractile), larger size usually close to the optic disc.
- originating from heart valve calcifications.

- Platelet-fibrin emboli

* White/gray (non-refractile), elongated.
- From cardiac and carotid disease

+ Talc emboli
- Small, white/yellow, highly refractile, typically located in the macular region.

+ Lipid/fatemboli

+ Usually cannot visualize the emboli, cotton wool spots are often seen.

= Tumor cells

- Originating from main source and expanding through adjacent arteries.

+ Septic emboli

+ Ganulomatous in nature, r/o bacterial endocarditis

50
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PLAQUE CONT

* 65 patients with stroke enrolled in study
* 11/65 had retinal emboli (26.9%)

- All emboli were hollenhorst.

51

MANAGEMENT

* Typically cholesterol plaques (Hollenhorst) does not obstruct blood flow
* If obstructive, may require treatment depending on severity.

* F/up testing:
* Lipid Panel
= Carotid Ultrasound to r/o carotid stenosis
* Transthoracic echocardiography?VsTransesophageal echo?

52
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LAST CASE

» 87 year old Caucasian male referred from ER to eye clinic for vision loss OS x 3
days.

* Pt was sent in the morning, didn’t arrive till 4:30pm!

* Reports lost vision without pain upon waking.

* Additionally, pt sees large central spot that is light in color “grey blue”
* Spot may have gotten bigger in the last few days.

TESTING

* Systemic Hx:
* HTN, hx of stroke, Stage 3 kidney disease, basal cell carcinoma.

* BCVA: 20/300D, 20/2000S

* PERRL —apd

 Confrontational field: FTFC OD, OS

* SL: remarkable for PCIOLs OU, ectropion, floppy lids, MGD OU

27
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PHOTOS

56
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PHOTOS
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PHOTOS

PHOTOS

30
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CASE CONT

* Evolving BRAO OS, multiple Emboli
* Referred back to ER for stroke work up.
* Carotid ultrasound: 75% stenosed on ipsilateral side

* MRA/MRI:
- “Multiple small punctate foci of diffusion positive recently completed ischemic injuries
along the left middle cerebral artery territory, involving predominately the frontal,
parietal and temporal cortex.”

CASE CONT

* Patient was offered vascular surgery on left carotid. Pt refused intervention.
* Has been following up with neurology, now 76% stenosed since 6months ago.

» Still refusing treatment.

31
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TAKE AWAYS

* Vascular disease has many serious implications, important to recognize other
forms/manifestations and comorbidities.

* Appropriate referrals to neurology, ER, PCP etc. can be crucial in the overall
health outcome of your patient.

* Look for subtly and detail in your exams, think beyond the immediate and think
beyond vision.

63

BRAZILIAN BOOTY RET?

64
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BRAZILIAN BOOTY RETINOPATHY!?

* 35 year old female with hx of depression

* Hx of liposuction and PMMA (Polymethylmethacrylate) injection in the buttocks
bilaterally without incident.

- She returned 2 weeks later for round 2.

- Day 5: later she developed
- HA, fever, body aches, nausea and vomiting.

* Day 8: Chest tightness and decreased vision OU.

* She was admitted to the hospital, extensive workup!

65

BRAZILIAN BOOTY RET CONT

- Lab Results:
 Mild anemia
- Elevated CRP elevated ESR
* Normal Lumbar puncture results
» CT/MRI with and without contrast normal
» Cardiac echoWNL

* BCVA 20/400D, 20/1000S

66
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BRAZILIAN BOOTY RET CONT
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4 MONTHS LATER

69
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BRAZILIAN BOOTY RET CONT

» Author speculates PMMA travelled from injection site back to eyes.

- Causes a ischemic and inflammatory response that presented with Purtscher-like
retinopathy and PAMM.

* Author questions whether large quantity PMMA vs Additives may have causes
presentation. Pt's should be warned about possibility of vision loss with PMMA use.

71
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Stargardt’s Macular Dystrophy

- Most common autosomal
recessive juvenile onset
macular dystrophy

« Atrophic macular lesions
with varying yellowish
retinal flecks

= Also known as fundus
flavimaculatus

Weleber RG. Arch Ophthalmol. 1994.

Genetics

« Majority of cases caused by mutation in ABCA4 gene (STGD1)
= Autosomal recessive
= ABCA4 protein clears away vitamin A byproducts in photoreceptors
= Mutation causes accumulation of lipofuscin

Avoid Vitamin A supplements!
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Other Mutations

« Mutation in ELOVL4 (STGD3)
= Autosomal dominant
« Mutation in PROML1 (STGD4)
= Autosomal dominant
= Some cases inherited in autosomal recessive manner

Presentation

 Estimated prevalence 1:8000-10000
« Reduced VA in 1st or 2nd decade of life

- Later age of onset <20 years associated with better visual
prognosis

Walia S, Fishman GA. Ophthalmic Genetics. 2009.
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Clinical Presentation

« Lesions with
beaten-metal
appearance,
yellow-white
flecks

« Majority of
patients have
presence of “dark
choroid”

American Academy of Ophthalmology Disease Review

e —— 1
Stage 1

 Presence of variable pigmentary changes: faint, irregular pigment
mottling; beaten-metal appearance
« Flecks within 1DD of fovea

« Normal ERG and EOG
o Possible reduced cone ERG

Fishman GA. Arch Ophthalmol. 1976
Lois N, et. al. Arch Ophthalmol. 2001.
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Stage 2

« Flecks beyond 1DD of fovea
- May have partial resorption of flecks
- Relative central scotoma

« ERG and EOG most of the time normal
= Subnormal cone and rod responses may be observed

= Some take longer to reach normal scotopic ERG amps, prolonged
dark adaptation

Stage 3

- Diffusely resorbed flecks
« Atrophy of choriocapillaris
- Abnormal electrophysiology testing

10
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Stage 4

- Diffusely resorbed
flecks and extensive
atrophy of
choriocapillaris and
RPE

« ERG notably reduced;
elevated cone and rod
thresholds on dark
adaption

American Academy of Ophthalmology Disease Review

11

Fundus Autofluorescence

« Type 1:
Localized low FAF signal at the fovea surrounded by a homogeneous
background with or without perifoveal foci of high or low signal

« Type 2:
Localized low FAF signal at the macula surrounded by a heterogeneous
background and widespread foci of high or low FAF signal extending
anterior to the vascular arcades

« Type 3:
Multiple areas of low FAF signal at posterior pole with heterogeneous
background and/or foci of high or low signal

Fujinami K, et. al. Invest Ophthalmol. 2013.

12
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Georgiou M, et. al. American Journal of Ophthalmology. 2020
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Fluorescein Angiography

» “Dark” or “silent
choroid” sign present
in 60-87% of patients

- Lipofuscin deposits
block choroidal
fluorescence

Lambertus S, et. al. Ophthalmology 2015.
Fishman GA, et. al. Ophthalmology. 1987.

14



OCT

Earliest OCT finding
Is thickening of the
external limiting
membrane prior to
outer retinal atrophy

Lee W, et. al. IOVS. 2014.

7/6/2021
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Phenotypes

Phenotype

Description

Patients exhibiting clinically apparent
disease changes confined to the
macula (defined as the region bound by
the temporal arcades)

Patients exhibiting any flecks (yellow or
pigmented) outside the temporal
arcades, regardless of how mild

Patients exhibiting RPE atrophy, choroidal
atrophy, or bone spicules that extend
outside of the macula

RPE = retinal pigment epithelium.

Variations in
ABCA4 can be
associated with
cone, cone-rod, or
rod-cone
phenotypes

Oh KT, et. al. Retina. 2004.
Sparrow JR, et. al. Prog Retin Eye Res. 2012
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Corradetti G, et. al. Ophthalmology. 2021.

17

Natural History and Prognosis

« VA usually declines to 20/200 and stabilizes after reaching 20/200 to
20/400
 Probability of VA of 20/40 or better:
= 52% by age 19
= 32% by age 29
= 22% by age 29
« Median time to decline from 20/40 to 20/200:
= 7 years if presenting within first 2 decades of life
o 22 years within 2nd-4t decades of life
= 29 years within 4t-6th decade of life
. Eo clinically observed atrophic lesion can maintain VA of 20/40 or
etter

Walia S, Fishman GA. Ophthalmic Genetics. 2009.
Fishman GA, et. al. Ophthalmology. 1987.

18
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Stargardt’s Macular Dystrophy vs AMD

 Evidence to support a common inflammatory etiology of AMD
and STGD1 maculopathy

(Radu RA, et.al. Membrane attack complex induces RPE cell death in  Stargardt Disease.
ARVO, 2021)

« No transition zone of GA unlike AMD

19

Fixation

- Bivariate contour ellipsoid area (BCEA)
= Stargardt's patients: 4.98 (mean SD 7.37) degrees?
= Normal: 0.08 - 0.45 degrees?

« Preferred Retinal Loci
= 6.45 (mean SD 4.52) degrees from the fovea in Stargardt’s patients

o PRL tends to be above the central retinal lesion but its location is also
contingent on the task and stimulus

Schonbach E. ARVO 2021.
Reinhard. Vis Res. 2007.
Sullivan. Ophthalmic Physiol Opt. 2008

20
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Treatment

« Dark glasses and hats when out in bright light (??)
« Avoid cigarettes and vitamin supplements
« Low Vision Rehabilitation

21

TBD Treatment

- Gene Therapy
= Adeno-associated viral vector delivered gene therapy
= CRISPR gene editing and RNA targeted therapy

« Stem Cells
= IPS and RPE cells

« Emixustat

« Zimura™ (Complement C5 Inhibitor)

« ALK-001 (modified form of Vitamin A)

» Metformin

22
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Case Study: A Family Affair

"} |

23

Low Vision Clinic Visit

« 15 yo white male

« Follow-up to update school accommodations

- CC:
= Hard to see what the teacher is writing on the board
= Difficulty seeing print on his phone
= Difficulty reading books

24
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Case History

- POHXx: Stargardt’s maculopathy both eyes
 No significant PMHXx

- 9th grade honors student
« Doing great in school but feels like his vision limits his efficiency

« Hopes to attend Virginia Tech or MIT and eventually work for
NASA

25

Current School Accommodations

- Large print

- Preferential seating

- iPad

 Large computer monitor (min 24 inch)

26
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Low Vision Exam

« BCVA
= Right Eye: 20/80, using superior EV
= Left Eye: 20/80, using superior EV

« Mars Contrast Sensitivity
= 1.72 log units

27

Fundus Autofluorescence

28
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Microperimetry

29

Goldmann Visual Fields

30
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Low Vision Evaluation

- Distance VAE Evaluation:
= 4x monocular telescope
+ Right eye preference : 20/20-
- Reading Evaluation:
= Comfortable with 3.2M print @ 30cm
= Slows at 2.5M
= Moves page closer starting at 1.6M
= Threshold 0.8M @18cm

31

Low Vision Evaluation

- Near VAE Evaluation:
o +4w/6BI
+ Comfortable at 1.3-1.0M
* Threshold 0.6 M-

32
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-

Low Vision Clinic Visit

« 13 yo white male
« Follow-up to evaluate school accommodations
« CC:

= Feels like his vision continues to get worse

34
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Case History

- POHXx: Stargardt’s maculopathy both eyes
 No significant PMHXx

- 7t grade student
 Longstanding established school accommodations
- Interested in new technology; saw a tablet with text-to-speech

7/6/2021

35

Current School Accommodations

Tablet — iPad and Nook to manage language arts work

1.
2. Large print

3. Large button calculator

4. Laptop with digital textbooks
5.
6
7
8
9.

Monocular telescope

. Bookshare — audiobooks and Braille books
. Allowed to wear baseball cap and sunglasses inside to reduce glare
. Extra time on tests

Allowed to put his head down and rest during class

10. Vision teacher visits 2x per week

36
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Low Vision Exam

- BCVA
= Right Eye: 20/250
= Left Eye: 20/250
= Both Eyes: 20/160
« Mars Contrast Sensitivity
= 0.92 log units

D
—

37

Fundus Autofluorescence

38
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Microperimetry

39

Goldmann Visual Fields

40
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Low Vision Exam

- Reading Evaluation:
= Comfortable with 4.0M print @ 30cm
= Slows at 3.2M
= Threshold 2.5M
« Near VAE Evaluation:
o +4w/6BI
« Threshold 0.8M
= +6w/8Bl
* Threshold 0.6M
o 2.2Xx MBSM
« Threshold 0.5M
« Prefers over HMs

41

42
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Video magnification

« Able to optimize magnification and contrast
= Closed Circuit Television (CCTV)
= Head-mounted devices

43

CCTV

44
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Optical Character Recognition (OCR)

45

46

23



7/6/2021

E-Sight

47

OrCam - Portable Text-to-Speech

48
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Plan of Care - Brother #1 (15 yo)

« Recommend meeting with vision teacher to establish an IEP

= Central scotomas and reduced visual acuity cause significant
challenges in keeping up with course load

= Visual acuity over-estimates visual function

49

Plan of Care - Brother #1

« Recommendations for school accommodations:
= Large print (18pt or larger) handouts and for tests
= Copies of presentations and lectures ahead of time
= Prismatic NVO to reduce visual fatigue
= Preferential seating in classroom
= Extra time (1.5x) on tests including standardized tests
= Video magnification in classroom, at home, and for testing
= 4x bioptic telescope system
= Books in digital format and access to tablet
= 24+ inch larger computer monitor
= Access to text-to-speech

50
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Plan of Care - Brother #2 (13 yo)

« Encourage current IEP accommodations and continuation with vision
teacher
= Bookshare Program / Audio books
= Books in digital format and access to laptop/tablet
o Large print for all classwork, homework, and tests
= Stand magnifier or prismatic NVO to use with large print
= 6x16 monocular telescope for distance spotting and viewing classroom board
= Allow use of brimmed hat and tinted lenses
= Allow for visual breaks as needed
o Large button calculator
= Extra time (1.5x) on tests including standardized tests
= Video magnification in classroom, at home, and for testing
= Access to text to speech

51

School Accommodations

« What is a 504 Plan?
= Developed for students with disabilities who do not require
specialized instruction but need the assurance that they will receive
equal access to public education and services
- What is an IEP?
= For students with disabilities who do require specialized instruction
= More involved and requires documentation of measurable growth

Both should be updated annually

52

26



7/6/2021

Take Home Points

Same condition
Same genetic background

Two different clinical and functional presentations

53

Take Home Points

« Central scotomas can severely impact visual function

« Important to follow-up with school aged patients to update school
accommodations

 Video magnification and text-to-speech accessibility can aid in
reduced visual fatigue

54

27



7/6/2021

Thank you

adeemer@ketchum.edu
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Overview

= Glaucoma

= Glaucoma Treatment Spectrum

= What is MIGS?

= Why do we need MIGS?

= When to use MIGS?

= Which MIGS to use?

= Brief summary of MIGS efficacy and risk

3

Glaucoma can be devastating...

Leading cause of irreversible blindness
Glaucomatous optic neuropathy = The silent thief of sight
The only modifiable risk-factor remains intraocular pressure (I0OP)
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Glaucoma Treatment Spectrum

What is MIGS?

Ab interno clear corneal approach

Potential Advantages
Minimal tissue trauma (conjunctiva, angle)
Biocompatibility
Neutral refractive state

Efficacy — “modest”

Safety

Rapid Recovery

6



7/6/2021

Why MIGS?

= Topical drops are benign...
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Why MIGS?
= Poor adherence

= a well-established problem in glaucoma
= multifactorial and complex

= Cost burden to patient and system

Trabeculectomy and Tube Shunt Complications

"
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When MIGS?

11

When MIGS?

= Combined with cataract surgery vs stand-alone procedure?
= Progression of glaucoma?
= |OP above goal?

= Medication reduction?

= What is the patient’s goal? What is the doctor’s goal?

= Manage expectations

-
12
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Which MIGS?

Trabecular Meshwork / Schlemm’s Canal

= Suprachoroidal (on hold, TBD, Cypass ECL story)

= Transcleral / Subconjunctival

14

Which MIGS?

* Preserflo *
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Device Implants:

Trabecular vs Suprachoroidal vs Subconj/Transcleral

16

Non-implant Procedures:

Degree of TM manipulation
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Summary of MIGS since 2000s

More effect with higher pre-operative
baseline IOP

Episcleral venous pressure limits post-op
effect regardless of baseline to mid-teens

Effect wanes, medication reliance
|OP 1 with Subconj >> TM/SC MIGS

-
17

MIGS Updates

Too little time for comprehensive data update
Phaco alone can lower IOP

Phaco + MIGS lowers IOP more (20-30%) and
on less medications (decrease 1-2 classes)
More TM/SC tx = More IOP lowering

Fibrosis and failure w/ and w/o implant device
They are not without risk...

-
18
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MIGS Risks

= Hyphema (More TM/Canal tx = More Risk)
= |less hyphema with device vs tissue removal

|OP spikes
Implant-related complications

Descemet’s tear, cyclodialysis, iridodialysis, IOL-
bag complex injury

ECL, corneal decompensation

19

20

Comparison Studies Are Lacking...

10
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Conclusion

= Every Eye/Patient and MIGS is unique

= Consider degree of advantage/effect vs
real-world risk probability in each patient

= Manage patient expectations

21

22

What do glaucoma patients want?

= Preserve vision

= Reduce burdens of therapy
= Avoid post-op complications
= Convenience

11
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Thank you! Starting July 2021

Questions? T&KEI
TERRY & KIM EYE INSTITUTE

Advancing Eye Care with Research and Compassion

Emergency Consults?
270 Laguna Rd STE 100, Fullerton, CA 92835

Phone: (714) 525-2375
Presentations?

-  MIGS management
Igor.Bussel@gmail.com

Mobile: (310) 801-1829

23
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OXERVATE is the first FDA-approved
pharmacologic treatment that targets the
root pathogenesis of neurotrophic keratitis (NK)?

*Upto of patients with NK achieved complete corneal healing**2

of patients who achieved complete corneal healing remained
completely healed at 1 year (REPARO trial)®

Important Safety Information

OXERVATE.com/HCP




oxervate &

(cenegermin-bkbj ophthalmic
solution) 0.002% (20 mcg/mL)

Brief Summary of Safety

Consult the full Prescribing Information for complete
product information.

INDICATIONS AND USAGE

OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.

DOSAGE AND ADMINISTRATION

Contact lenses should be removed before applying
OXERVATE and may be reinserted 15 minutes after
administration.

If a dose is missed, treatment should be continued as
normal, at the next scheduled administration.

If more than one topical ophthalmic product is being used,
administer the eye drops at least 15 minutes apart to avoid
diluting products. Administer OXERVATE 15 minutes prior
to using any eye ointment, gel or other viscous eye drops.

Recommended Dosage and Dose Administration
Instill one drop of OXERVATE in the affected eye(s), 6 times
a day at 2-hour intervals for eight weeks.

ADVERSE REACTIONS

Clinical Studies Experience Because clinical studies are
conducted under widely varying conditions, adverse reaction
rates observed in the clinical studies of a drug cannot be
directly compared to rates in the clinical studies of another
drug and may not reflect the rates observed in practice.

In two clinical trials of patients with neurotrophic keratitis,
atotal of 107 patients received cenegermin-bkbj eye

drops at 20 mcg/mL at a frequency of 6 times daily in the
affected eye(s) for a duration of 8 weeks. The mean age of
the population was 61 to 65 years of age (18 to 95). The
majority of the treated patients were female (61%). The most
common adverse reaction was eye pain following instillation
which was reported in approximately 16% of patients. Other
adverse reactions occurring in 1-10% of OXERVATE patients
and more frequently than in the vehicle-treated patients
included corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary There are no data from the use of OXERVATE
in pregnant women to inform any drug associated risks.

Administration of cenegermin-bkbj to pregnant rats or
rabbits during the period of organogenesis did not produce
adverse fetal effects at clinically relevant doses. In a

pre- and postnatal development study, administration of
cenegermin-bkbj to pregnant rats throughout gestation and
lactation did not produce adverse effects in offspring at
clinically relevant doses.

Animal Data

In embryofetal development studies, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats and
rabbits throughout the period of organogenesis produced
a slight increase in post-implantation loss at doses greater
than or equal to 42 mcg/kg/day (267 times the MRHOD).
A no observed adverse effect level (NOAEL) was not
established for post-implantation loss in either species.

In rats, hydrocephaly and ureter anomalies were each
observed in one fetus at 267 mcg/kg/day (1709 times

the MRHQOD). In rabbits, cardiovascular malformations,
including ventricular and atrial septal defects, enlarged
heart and aortic arch dilation were each observed in one
fetus at 83 mcg/kg/day (534 times the MRHOD). No fetal
malformations were observed in rats and rabbits at doses
of 133 mcg/kg/day and 42 mcg/kg/day, respectively. In a
pre- and postnatal development study, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats during
the period of organogenesis and lactation did not affect
parturition and was not associated with adverse toxicity in
offspring at doses up to 267 mcg/kg/day. In parental rats
and rabbits, an immunogenic response to cenegermin-bkbj
was observed. Given that cenegermin-bkbj is a heterologous
protein in animals, this response may not be relevant to
humans.

Lactation

There are no data on the presence of OXERVATE in human
milk, the effects on breastfed infant, or the effects on milk
production. The developmental and health benefits of
breastfeeding should be considered, along with the mother’s
clinical need for OXERVATE, and any potential adverse
effects on the breastfed infant from OXERVATE.

Pediatric Use

The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE in
this population is supported by evidence from adequate and
well-controlled trials of OXERVATE in adults with additional
safety data in pediatric patients from 2 years of age and
older [see Clinical Studies (14)].

Geriatric Use

Of the total number of subjects in clinical studies of
OXERVATE, 43.5 % were 65 years old and over. No overall
differences in safety or effectiveness were observed
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis and Mutagenesis Animal studies have
not been conducted to determine the carcinogenic

and mutagenic potential of cenegermin-bkbj.

Impairment of fertility Daily subcutaneous administration
of cenegermin-bkbj to male and female rats for at least

14 days prior to mating, and at least 18 days post-coitum
had no effect on fertility parameters in male or female
rats at doses up to 267 mcg/kg/day (1709 times the
MRHOD). In general toxicology studies, subcutaneous and
ocular administration of cenegermin-bkbj in females was
associated with ovarian findings including persistent estrus,
ovarian follicular cysts, atrophy/reduction of corpora lutea,
and changes in ovarian weight at doses greater than or
equal to 19 mcg/kg/day (119 times the MRHOD).

@ Dompé
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Amblyopia Treatment Study

RECRUITMENT UNDERWAY FOR
NIH-SPONSORED STUDY

Amblyopia is the most common cause of monocular visual impairment in children. The choice of a sequential
approach versus a simultaneous approach to “optical treatment (glasses) plus patching treatment” remains
unresolved, with some existing data supporting one approach and some data supporting the other. There is a
reasonable rationale for either approach. This unresolved controversy results in a dichotomy of current clinical
practice, with some care providers favoring one approach and others favoring the opposite approach. In
addition, the influence of adherence to patching on treatment response is not well understood.

The Pediatric Eye Disease Investigator Group (PEDIG) is conducting a clinical trial to evaluate if treating
amblyopia with glasses and patching at the same time improves vision as well as treating amblyopia first with
glasses and then with patching, if needed. This study will also use occlusion dose monitors (ODMs) to record
adherence with prescribed patching treatment, to study dose-response. The study is supported through
funding from the National Eye Institute of the U.S. National Institutes of Health and is being coordinated by the
Jaeb Center for Health Research in Tampa, Florida.

Study Specifics

e 544 children are expected to be enrolled

e Children must be between 3 to < 13 years old

e Visual acuity in the amblyopic eye must be between 20/40 and 20/200

¢ Random assignment to either:

o Sequential treatment: full-time glasses first, with subsequent patching

for 2 hours per day/7 days per week if there is no further improvement in
amblyopic eye visual acuity with glasses alone and there is residual

amblyopia, OR
¢ Simultaneous treatment: full-time glasses and part-time patching for 2 hours per day/7 days per
week
e Occlusion dose monitors (ODMs) will be used to record actual patch wear time during prescribed
patching

e Follow-up visits every 8 weeks for 56 weeks
¢ No previous treatment for amblyopia is allowed, including glasses or contact lenses.

How Can You Help?
e Your assistance is needed in referring children who may qualify.
e Referrals can be sent to the investigator listed below, or for more information, visit the PEDIG website
at http://pedig.net/ or call the PEDIG Coordinating Center toll free at 1-888-797-3344

Susan Parker — Study Coordinator
Ketchum Health
5460 E. La Palma Avenue

Anaheim, CA 92807
(714) 463-7580 sparker@ketchum.edu

ATS22RecruitmentFlyer 5-12-20
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