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Learning Objectives

By the end of this presentation, participants will be able to:
a. Diagnose thyroid eye disease

b. Developappropriate treatment plans for patients withthyroid eye disease
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Case: 50-year-old woman presents with one month of
changing facial appearance and blurred/double vision

— . -
R astedcal b
' Graves disease with
hy perthyroidism

- s/p radioactive iodine
therapy
Social History

Currentsmoker- 1 ppd since
age 18
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Examination
0D20/20
0S2020 Clinical
Periobital pain/pressire
Bupils Briskly reactive OU, no RAPI Pain with eye mov ement
Eyelid swelling
Eyelid redness
1o 2324 Canjunctival inj ection
Chemasis
Color 10/10 OD and OS
Exophthalmometry
OD23mm, 0S22mm .
Base 113 H 8| i . L4
Eom
Limitation of elevationand abd uction - = - =
ou -— 1= - -— i
DFE unremarkable i i
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« What evaluation doe s she need?

« What treatment options do we have?
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Evaluation

« Thyroid labs (TSH, fT4, TSI) / Endocrinology evaluation

« +/- Orbital Imaging (CT, MRI)
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Orbital Imaging

THYROID E YE DISEASE-
SPARE STENDONS

IDIOPATHIC ORBITAL
INFLAM MATION- INVOLVES

& Wilmer Eye Insutute
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Thyroid Eye Disease: Management

STOP smoking
Treat thyroid a bnormalities (Endocii nology)

Selenium su pplementation (varcocci et i, European Group on Grae $ Orbitopathy. Se bnium and the course of mild Graves'or bitopathy N En gl
3 Med, 2011)

Treatment of exposure keratop athy

Steroids 1V > PO, EUGOGO Protocol (ea lena et aThe 2021 Euopean Group on Graves'orbop ity (BGOG) clrical pracice
(padelinesforthe medical maragemen of G aves otiopath Eur  Exocr ik 2028)

Radiation (sobel A<, et al, Orital Radation fo AReport by demy of Oy bay, 202

Teprotumumab (smin T, etal, & protumumab for Thyroid-Associated Ophthalmopathy. N En gl Med, 2017; Douglas RS, et al, Teprotum umab
Efcacy, Safety, PTICX Sudy. 2022)
Surgical treatment

- Orbital decompre ssion

- Strabismus surgery

- Eyelid sugery
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Take Home Points

Thyroid eye disease is typically a clinical diagnosis, though orbital imaging and serum
testing for thyroid function and thyroid stimulation antibodiescan be helpful to confirm
diagnosis

Treatment options include:

— Conservative measures

— Steroid

— Orbital radiation

— Targeted immunotherapy (teprotumumab, other agents off label and in clinical trials)

— Surgery




GUIDELINES FOR DRY EYE DISEASE
MANAGEMENT

JoaquinO. De Rojas, MD
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US EYE
Outline sereR TosETHER

w

— PART 1:Diagnosis of DED
« Background
* Clinical exam
+ Othertools

— PART 2: Treatment o f DED
* Retail OTC
Punctal occlusion
Prescription options
Procedures Thermal Pulsation (iLux, Lipiflow),IPL,S erum tears
Dry Eye Specialty Clinic (DESC) and other practice-wide initiative s

Z US EYE
Ocular Surface SETTER TOGETHER

Inflammation Aqueous Deficiency
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;CUS EYE DRY EYE PROTOCOL

Z US EYE

BETTER TOGETHER

PART 2: TREATMENT




Aquesus Taar Deficiency
and Inflammation

o Cantral or diffuso staning
h NaF: Sav

+ Docreased taar lake
* Deficient mires an topography
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Aqueous Tear Deficiency
and Inflammation

+ Cantral or diffuse staning
with NaF: Say

Aqueous Tear Deficiency
and Inflammation

+ Cantral or diffuse staning
Sav

+ Docroased tear lake
« Dofic e on topography
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Aquesus Taar Deficiency
and Inflammation

o Cantral or diffuso staning
with I

ot
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PRP PROCEDURE

* Takesabout 15-20 minutes to
complete

PRP is VERY
NVENIENT

« Patients get their drops the same
day

* 3month supply (dependingon
how patient is using their drops)
Most of ten 4Xs daily

PR is COST
FECTIVE

* Drops DO need to be kept cold

* Patientsoften report
improvement in symptoms a fter
3-4weeks

-~
Platelet-Rich Plasma 2 US EYE
E

o

Drops BETTER TOGE

Front Back

CENTER FOR SIGHT




Meibomian Gland Dysfunction/
Evaporative Dry Eye

+ Digitel compression of
maibormion gia
+ Toothpaste-lie (Grada 3 MGD) or
sbeont (Grada 4 MGD | meibomian
secration an compresmsion
id margin talangi
or acular r

-~
Z US EYE
BETTER TOGETHER
Meibomian Gland Dysfunction/
Evaporative Dry Eye

absart (G

secration an compression
. [ —
consider acular rosacea

Z US EYE

BETTER TOGETHER

Meibornian Gland Dysfunction/
Evaporative Dry Eye

+ Digial comprassion of
maitcmisn giand
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Z US EYE

IPL PROCEDURE

Series of4 recommended
(appointments spaced every 2-4 weeks) then switch
to maintenance treatments

Initial appointment takes 45 minutes. Following
appointments take about 15-20 Min

No downtime after appointment

If history of Herpes Zoster Opthalmicus the patient
will need to be on antiviral before/after appointment

Z US EYE
MEIBOGRAPHY e
WITH LIPIVIEW

Quick imagesinabout5 min

Helpful priorto IPL, Lipiflow; or
iLux

Greatfor patienteducation
regarding MGD

Easy for patients to seeand
understand

—
T oy ey

Intense Pulsed Light (IPL) FAQs Dry Bye Care at Center For Sight

w w

Front Back

CENTER FOR SIGHT

Cometuriqpe e 013753020
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eyelach base: Staphylseaceal
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ythem and golden scales at
eyolash basa: Staphylocaceal

[ T pe———
Nocturnal Lagophthalmos

mmatrc staining or
frior staining (NaF)

floppy + PMH of heavy snoring:
nsicer sdosp study referral
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Floppy Eyelid Syndrome and
Nocturnal Lagophthalmas

* Look for asymmetric staining or
inferior staining [NaF)

* 1 flappy + PMH of hasvy snoring:
Consicer shesp study refarral

ZUS EYE DRY EYE PROTOCOL

rren ToEen ASSESSMENT OF TEAR FILM INSTABILITY

Moo Gued Crheciny
o st Oy e

DY EYE & BLEPHARITES HANDOUT

1. e ha e . e rs it et AT 8




DRY EYE SPECIALTY
CLINIC AT CFS

Dry Eye Specialty Clin

Make sure to show your
patients what you offer
“““““““““ (and let them research on
their own!)

Thank You! ZUSEYE
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Prémiuv{a [LQ; iimlmper fect Eyes

[y
iy

Clinical Governahcg&’\ Beard, Cincinnatl Eye [ASAATRWS G ERS
Corchair, EyeCalie] Pt icallBeclitvelBoard, Research Committee

Marked Irregular Astigmatism, Post RK

Marked Irregular Astigmatism, Post RK

> BSCVA and UCVA = 20/50, J3
> HAPPY!

Disclosures

DORC: Consultant

Gore: Consultant

Haag-Streit: Consultant

Humanoptics: Consultant, Royalties

Johnson and Johnson Vision: Research

Plexitome: Research

VEO Ophthalmics: Board member, Royalties (TKP)



Marked Irregular Astigmatism, Post RK

» BSCVA and UCVA = 20/50, J3 |
» HAPPY!
» Gets PCO...

> ..has YAG elsewhere, cracks !
optic with YAG...

» BCVA 20/100,
> Very unhappy :-(
> Gets PK...

3 &
Monocular dip
—— :

I———

No More Diplopia!
UCVA 20/20, J1+

Mild Halo
“...not perfect in the distance...”

Giant Bag...

> Single Piece IOL haptic-to-haptic
diameter is smaller than the bag?

Megalo-Anterior Segment
With Giant Bag!




Zonular Dialysis

Cionni MCTR Tips

> Dispersive OVD for Vitreous Tamponade

Pupillary Abnormality

&
Zonular Dialysis
(& Corneal Scar)

> Dispersive PVD for Equatorial Stenting
> 1/A only for Young Lenses

> Shrink Ring to Fit Small Bags

> Kids Adapt to Multifocality Really Well

Post-Myopic Lasik Regular
and Irregular Astigmatism

> Nuclear > Cortical Cataract

[Post-op Range
iOLPower [K:] 4150 Tk 4230 [k:| 4283 k[ a321 [k
Rx LAL 215 =] +129 [=| +092 |=| +040 [=] +002 |=
A= 1191 220 |=| +097 [=| +059 [=| so07 [=]| 031 |=
Target = Plano 225 |=| +065 [=| 4026 |=| 02 |=| 064 |=
230 |=| +033 |=| 007 |=| 059 |=| -097 |=
235 -0.00 040 092 130
Post-op Range
1OLPower [KC] 4103 [K| 4146 k| 4190 [k 4234 [k
RXLAL 215 =] +122 [=| +078 [=]| +036 [=| 007 |=
A= 1191 220 |[=| +08s |=| <046 |=| +003 [=]| 041 |=
Target = Planc 225 |=| 056 |=| +014 [=] 030 [=| 075 |=
230 |[=]| w23 |=| 02 063 1.08
235 010 053 -0.96 1.41

Axial Curvature




Pt Underwent Phaco/LAL OU Don’t celebrate too soon...

POM1: UCDVA: 20/20-2 OU, UCIVAL: 20-30-2 OU,UCNVA: J2+ OU Excerpts from letter POM5:

v

v

Week 3 Mx: OD: -1.25 + 1.00 x 173; OS: -1.75 + 1.25 x 005

“Unfortunately the weather has been affecting my eyes...”
> LAL Treatment OU x 2

> Final result: UCDVA: 20/15 OU!  UCNVA: J1+ OU!

Don’t celebrate too soon... Don’t celebrate too soon...
Excerpts from letter POM5: Excerpts from letter POM5:
“Unfortunately the weather has been affecting my eyes...” “Unfortunately the weather has been affecting my eyes...”
f‘l paid over $12K for these lenses and | do not want seasonal “| paid over $12K for these lenses and | do not want seasonal
issues.” issues.”

“l have several friends who paid a lot less for the traditional
lenses and have none of my issues.”

Don’t celebrate too soon... Don’t celebrate too soon...

You please some of the people all of the time... You please some of the people all of the time...
..you can please most of the people most of the ..you can please most of the people most of the
time... time...

..but you can’t please all of the people all of the ...but you can’t please all of the people all of the
time! time!

And some people you just cannot please!



Regular & Irregular Astigmatism... Regular & Irregular Astigmatism...

SNBAT_/119.2 Toric 9 SNBAT_/119.2
ALC Gt Pomer: Coee ALCON

Toric 9
G Poner Comea 2

2N 7000600 7007101800
» -1.50 + 4.25 x 179 oLp]  Eemp) X “;" L - oLp]  Eyem) S"‘“J: Ed )
16.50 | 0.53 K & 14.50 | 0.53 1 ;%
17.00 | 0.21 \ 15.00 | 0.21 f‘ﬁ/
» -2.50+4.25x 174 17.50 | -0.11 'Bﬂ( @\ R 15.50 | -0.10 L ﬁ }'
18.00 | 0.44 &'“ 16.00 | -0.42 VV‘JE
18.50 | 0.77 T= S ey 16.50 | -0.75 N= S e
Bareit Anscpard Resita Asigmatir: Berett T p—
475D @139 i 3.07D@43°

Possible High Toric I0OL and Pinhole? Band-K and Scarring, Post Prolonged ICU stay
B -

CASE REPORT

Toric intraocular lens combined with a
supplementary pinhole implant to treat
irregular corneal astigmatism

>

Bruno L.C. Trindade, MD, PhD, Fernando C. Trindade, MD, PhD, Claudio L.C. Trindade, MD, PhD

o Subluxed in-the-bag IOL
e 20/60 BSCVA (Struggling)

2 -

Reposition IOL
Custom Iris
Pinhole IOL

No Photophobia

e Profound Iris Atrophy, Photophobia 20/30 BSCVA

e Subluxed in-the-bag IOL
e 20/60 BSCVA (Struggling)



Overriding Principles

Overriding Principles

Regular Topography (Even if Some Scarring):

* OK for Toric IOL and/or presbyopia correction
Irregular Astigmatism:

+ No MFIOL

* Consider Pinhole IOL, possible Crystalens if mild
Irregular Pupil/Corectopia

* Will it be regular at the end of the case? It should be! (Repair or Prosthesis)

¢ Everything is still on the table! (Except Crystalens, if Iris Prosthesis)
Zonulopathy

* |IOL needs to be centered by the end of the case. NO CRYSTALENS!
Kiddos?

* They adapt very well to multifocality.

* Today’s problem is amblyopia; tomorrow’s problem is ametropia...
Intact Bag? More Options...

* PCCC if Megalo-bag
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« Hilary A. Beaver, MD

* Associate Professor of Clinical

Urgencies in Ophthalmology
Op hth a Imolggy, M:fﬁ&ffﬂi'xﬁ.“m College, Hou ston
a general overview

« AdjunctAssociate Professor
* University of Texas MedicalBranch at
Galveston

Disclosures

Amgen Allimages from
University of lowa
unless otherwise stated

 Advisor

Urgencies are not the same as emergencies

Routin e acute eye cond itions are also alarming
Patient and family
Referring physician

Triage history gives you cntrol

Age, timing of complaint, quality Sx, mechanism of injury
Appearan ce of the eye

Vision: the vital signof the eye

Pain: quality, severity, location

Nail Gun
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5True
Ophthalmic
Emergencies

* Openglobe trauma

* Pupil involved third
nerve palsy (CN 1)

« Central retinal artery
occlusion

* Angle closure glaucoma
* Chemical injury
* (Giant Cell Arteritis)

Chemical injury
identify chemical agent

Romancandle:
Thermal +chemical

Alkali worse than acid

« Pendrates eye, sapnifiesvs.coagulates
« Vasailar ocdusion

Clinicalfindings
« Skin burns
« Corned (conjunctival) epithelid defect
« May not stain with fluorescein
« Limbalischemia (guarded >1/3, poor >1/2)
« Corned haze, | ossof iris detail
« Coll agen shrinkage
« Endothdial pump
« AC eaction or hyshema
* Cataract
« Elevated IOP

(

+30+ +minute s saline or R
0

P 7.

| T
 C—

+Topical ste roid (+/-> 1 we ek)
« Mydriatcs (10 vap @ nstctrs)
+ Collagenp rotection

+Vitamin C PO, topical 10% (p rod uctio )

* Tetracycline PO ( < collagens =
+Topical sod lum citrate 10% (< PMIN recruit men 4
+10p control

« Lubricants
« Blan d antibio ic ointme nt

N-...

+10Pcontrol
+ Amnio ic m emb ane

+Serum tears
+Limbal gem @l ransplant




5 Ocular Urgencies:
Symptom/History based

* Other trauma

* Sudden vision loss
* Redeye

* Eye pain

* Double vision

Anterior segment
I trauma

* Ocular/globe
* Orbit/adnexa

Pu pil sphinctertears
* Anisocoria
« Dilated pupil
Traumatic iritis
« Inflammation, pain,
injection
« Cyclitis (ciliary b ody)
Angle Recession
Irid odialysis
« Separation iris root

Hyphema

2/18/2025

Posterior segment
trauma

Retinal/ vitreou's hemor rhage

Retinal tear or detachment

Choroidal rupture
* Commotioretinae
* Traumatic macular hole

+ Opticnerveevulsion
+ Torsion




* Eyelid lacerations

* Orbital fracture

Orbittrauma

* Lid margin
* Canalicular trauma

* Muscle entrapment more emergent
* Young, elastic bone

Orbital hemorrhage
Orbital emphysema
Traumaticenucleation

2/18/2025

Acute, subacute vision loss

“Blurred vision” with no referral history needs evaluation

Sudden awarenessor sudden onset
Acute on chronic disease

* Ocular s urface disease: Dryeye punctate keratopathy
* Retinal hemorrhage: diabetes, s ubretinal NV M

« Nutitional: restricted intake, d cohol abuse, vomiting, Gi surgery or disease
* Compress ive etiol ogy: pa nless progressive loss of vision

Acute, urgent disease

« Vascular etiologies
* Optic neuropathies

Vitamin A deficiency

Vascular vision loss

Retinal
* Arterialorvenous occlusion
« Vitreous hemo rrhage
Choroidal
* Macular degeneration
* Central serous ch oroidop athy
Optic nerve ischemia
« Arteritic (giant cell arteritis)
* Non-arteritic (vas cul opathic disease)
CNS: stroke ortransient isch emic attack
« Homonymous hemianop sia
« Occipitalblindn ess
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Optic neuritis

Idiopathic optic neuritis Viml meningitis

Multiple sclerosis

* Young, white, less severe, most improve within weeks-months

Neuromyelitis optica (NMO)

¢ Older, non-white, more severe, noimprovement
Transverse myelitis, vomiting, narcolepsy, hiccups

Myelin oligodendrocyte glycoprotein (MOG)

I Optic neuropathy

+ Opticnerve compression
« Thyroideye di sease- extraocular muscles compression
+ Tumor-opticnerve,c hiasm

« Opticdiscedema
« Malignant hy pettension- with ische mia

+ +/-retinal vascular or choraidal invdvemert

. Yo cerebri)
+ Intcanalmass
« Infectious (Lyme, cat scratch, syphilis, T8)
« Inflammatory (saroidosis)

+ Nutiitional (B12, folate)

Vision loss

can always be
retinal
detachment




The red eye complaint

Anatomical location

Orbital red eye
Ocularred eye

Etiology Caroiid Gaernous fistula
Allergic A
Infectious
Inflammatory
Vasaular

Sarcd dosis

2/18/2025

“Ocular” red eyes

Anterior segment
Lids and las hes
Conjunctiva/Episdera/ Slera
Cornea

An‘erior chamber l
Iris Vernal co jun cvits
Posterior segment- less|ikely “red”
Vitreous
Retina
Choroid
Retind vessels

I Conjunctivitis

« Alergic/ aopi¢/ vernal
* Infectious
+ Viral
* Adenovirus
« Herpes simplexor zoster
+ Bacterial
* Pumlent

* Hyperpunlent
(Gonarrhea)

* Mucopurulent
(Chlamydia)
* Parasitic
* Pthius pubis (Puticlice)
+ Demodex

)




I Episcleritis

* Etiology
+ Idio pathic
« Inflammatory
« Sarcoid
* Infectious
* Syphilis, TB
* Presentation
* Diffuse
* Localized
* Nodular

| Scleritis

* Etiology
* Idiopathic
* Inflammatory
* Infectious
* Location
* Anterior
* Posterior
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Keratitis

* Dryeye
* Abrasionsandforeign bodies
« Microbialkeratitis
 Contactlens use
+ Corneal saaping, culture
« Large, central
« Epithelium non-intact
« Suppurative




Uveitis: intraocular inflammation
Anterior (vs posterior)

« Idiopathic (70 %)
* Inflammatory
* Infectious

* Syphilis, TB

* Secondary
* Endophthalmitis
« Post surgicalvs. Endogenous
* Blebitis
* Glaucoma filtering surgery
+ Spill over
« Episderitis/scleritis/ keratitis

2/18/2025

Posterior
uvelitis
* Intermediate uveitis
(pars planitis)

* Vitritis
* Retinitis
* Choroiditis
* Retinal vasculitis

* Arterial

* Venous
 Endophthalmitis
Panophthal mitis

_ Pano phth almitis, Houston Methodist

I Eye pain

Onset: acute, subacu te, recurrent

Potential trauma: Metd on metal /stone
+ Contactlensuse
* Quality of pain
« Burning: dry eye
« Itching allergy
« Irritation: meib omian gland dysfunction
* Boring pain: sderitis
* Photop hobia: uveitis
- Severity
« Association's: headache or fadial pain




Eye pain with headache: neurology or otolaryngology

Trigeminal pain:
Cluster headache, paroxys mal hemi crania, SUNCT hemi crania continua

Referred pain
Migraine it

; soemie
Tension headache R
inusiti heschies n
Sinusitis B

S
AADAM

19224 jpg

2/18/2025

Eye pain with adnexal disease

HerpesZoster Ophthalmicus
Sinusdisease

Orbital inflammation

« Dacrocystitis: nasolacrimal sac

« Dacroadenitis: lacrimal gland
« Orbital myositis: musde
« Idiopathic orbital pseudo tumor

+_Inflammatorv and infe ctious (IGG4, sarcoidosis)

Thyroid eye disease

Double vision

Evaluation

Monocularvs. Bin ocular diplopia

Vertical or horizontal
DDX:is itisolated

Cranial neuropat hy

Skew- in patient n eurology

Wer nicke- other Sx

2 of 3: e e, cerebellar cognitive

Acute on chronic

Decompensated phoria

Convergence/d ivergence insufficie ncy

https //arcrniaaa.nih.govis tes fef ault/files/ 202012/ article07-02_0.pn g




I Case: 47 year-old male s/p aggravated assault

* Mace, fists,kicked x 2
+ 10/10 pain
* Va:20/125 0D, 20/300S
« External: pro ptosis, ecchymosis, brow lace ration
* Motility: diffuse decrease 0D
* Ta:23mm HgOD, 10 OS
* SLE: subconjunctival hemorrhage, 60% corneal abrasion
* Fundus: commotio retinae OD

« Visual fields: full OU
« Pupils: symm etrical, n0APD

2/18/2025

CT Head, maxillofacial

* Nasal fractures
« Lateral deviation nasal bridge
« Displacedfracture nasal septum
« Fracture lamina papyracea
* Right orbit
* Medialandinferior floor blowout fracture
« Small extaconal he matoma
« Orbital emphysema

*+ Hemorrhage right maxillary sinus

Case and images from Houston Methodist Hospital

10



Instructed: no nose blowing
But... he forgot

Increased pain8 = 10/10
Decreased visio n: 20/400 OD
External: in e ased pro ptosis OD

Pupils: minimally react ive (n arcotics)

Red saturation decreased OD 40% /100 %0S
Light saturation = OU

Motility: -2 horizon tal, -3 vertical OD, diplopia : l‘

CVF: centrally subjectively worse
Ttono: 9 OD/12 0Smm Hg .

Repeat CT Head

2/18/2025

Oculoplastics consult

* Increased pain, decreased motility, vision, red saturation

* Dedsion: needle decompression ~5
* 23G short Atkinson retrobulbar needle —_

* 3-5cc syringe, no plunger, with saline

11
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Post procedure:
immediate improvement
* Proptosis
* Pain

« Diplopia

* Visual field

* CT decreased pneumo-orbit

—

12



Overview of ophthalmic emergencies

« Identify emergent vs urgent presentations
* Elicittriage history toguide you
* Name 5 true ophthalmic emergendes
« Describe 5 presentations of ophthalmic urgencies

2/18/2025

Thank you for your time and attention

Courtesy o Culver Bol dt, MD

13
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Five meds that could blind you:
(the Lee med HATE list)

* Andrew G. Lee, MD

* Professor of Ophthalmology, Neurology, & Neurosurgery,
Weill Comell Medical College

+ Chair, The Methodist Hospital (Houston, TX)

dUTMB i
Methalist B T LD IL;’J pa
CISO

an an ford 1. Weill
UNIVERSITY Medical College

Why are we here?....

M

{DIFFERENCE

I care about feedback....

* Yes, fill out your evaluations
* Yes, say how great it was

« But | care more about you and your
patients....

+ Stop me at AAO & tell me how you saved
someone by using the Force (Neuro-OP)

» That’s powerful feedback




Financial disclosure

| have no proprietary interest in any of the content of this
presentation

« Talso have no personal experience with the pharmaceutical agents described (...notthat
there isanyting wrong with that)

Objectives: Meds that |
H.A.T.E. in neuro-op clinic

1. Hydroxychloroquine/chIoroquine retinopathy

2. Amiodarone optic neuropathy: Anterior ischemic optic
neuropathy

3. Tetracycline: pseudotumor cerebri

4. Ethambutol optic neuropathy

The Erectile dysfunction agents (Viagra): Anterior ischemic
optic neuropathy

2/18/2025
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Inappropriate medication lists....

“See list

“Some type of lung medicine”
“heart medicine”
“Some kind of antibiotic”

Our frenemy the EMR

o e — T T
Xblalldoclous, Fuzzy* s\ ' ite s .. TSTRA MG e coGE On

Why is toxicity dangerous?

The prescribing physician sometimes does not
wam the patient appropriately

The screening eye doctor sometimes does not
know that they are supposed to be screening

Eye doctors are asking less & less about medicines
The risk factors for toxicity are not a typical part
of the eye history

The fundus findings of toxicity often occur in the
ends stage when it is too late
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A big problem

* “One of the top five reasons
ophthalmologists go to court is from an
adverse drug reaction”

* “If the Academy is taking a position on
Plaquenil then ophthalmologists are held to
that standard. We’d better be aware of it.”

» F.W. Fraunfelder MD (EyeNet May 2011)

What’s in a name?

® Hydroxychloroquine =Plaquenil

* Amiodarone = Corderone, Pacerone

O Tetracycline = somet type of acne medicine

* Ethambutol = Myam butol

« Erectile dysfunction agents (Viagra = sildenifil but also
consider Levitra, Cialis)

+ Itis harder and harder to keep up with the names of new
medicines

Viagra
Biologically plausible mechanism: SBP
drop 5-10 mm Hg at 2-4 hours after dose

* Non-arteritic AION
— Hypotension
— Hypoperfusion
» ED agents
— Hypotension
— Sympathomimetics ceno
» My take: There is a weak but blologlcal ly plau5|ble
mechanism for NAION in ED agents
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Mechanism:
Exclude chance alone

43 cases NAION in FDA database ;!'ei"' v
ED agents used in vasculopathic males ;: ’
Risk factors for impotence (DM, cardiac) -
1 billion doses given ==
23 million prescriptions

L5
NS

13,000 males in preclinical testing: No NAION

cases

Temporal relationship F'

Coherent with pharmacokinetics, half-life, or peak onset of
drug (e.g., peak/trough)
» ED taken atnight
— Nocturnal hypotension presumed cause NAION
— Many cases not within % life (peak 2-4 hours)
» My take: Weak temporal relationship

Analogy from animal or human

No evidence for AION or testing in animals
43 cases (known) in FDA database
Case-control data weak

Uniformity in cases lacking

My take: Weak analogy from existing reports, no
animal model

)

‘ .
Blind? Really?
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Coherence with current knowledge
(“class effect”)

» Toxic optic neuropathy looks different
— Bilateral SR

Biologic gradient (dose response) ":i:’
— Papillomacular bundle
— Central/cecocentral scotoma
— Retrobulbar optic neuropathy
» Analogy: Amiodarone optic neuropathy

» My take: Weakly coherent for toxic optic neuropathy

Dose responsiveness

Dose Response Curve

Increased dose = increased toxicity
Examples
— Ethambutol (15 mg/kg < 25 mg/kg) toxi city
Hydroxychloroquine/chloroquine retinopathy
Pharmacokinetics
— eg., Renal disease increases toxicity if renal excretion
Liver disease increases toxicity if hepatic metabolism
— Weight (mg/kgdose), obese vs. lean body weight
My take: There is little dose effect seen in cases

Effect specificity (r/o chance)

The more specific the effect, the more likely the
cause is due to the effect

Reduced likelihood of alternate etiologies
Examples: Stevens Johnson syndrome

— Amiodarone corneal vortex keratopathy

— Hydroxychloroquine bull’s eye maculopathy

— Tamoxifen crystalline retinopathy

My take: NAION is not a very specific effect for
toxicity

v do B
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Recovery/rechallenge

Rechallenge cases exist
— One case (tadalafil)

Recovery not reported

Examples

— Stevens-Johnson syndrome rechallenge
— Recovery of vision after stopping HCQ

Case-control study

Vaphiades M & McGwin G.
38 cases NAION & 38 age matched controls

Males with NAION were not more likely to
report Viagra or Cialis use than controls
NANOS Annual Meeting, Tuscon AZ Feb 25, 2006.

Retraction Watch

Retractile dysfunction? Author says journal yanked paper linking
Viagra, Cialis to vision problem after legal threats
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NAION & phosphodiesterase
type 5 inhibitors (sildenafil)

J Sexual Medicine 2015;12:139-51

103 centers (US and Europe)

43 definite NAION cases with PDESi exposure
in prior 30 days (five half lives)

OR=2.15 (95% CI:1.06, 4.34

Possible NAION cases included (n =64) OR =
2.36 (95% Cl: 1.33, 4.19

Viagra: My take on causality

Biologic mechanism: Weakly plausible
Temporal relationship: Weak (variable)
Analogy: Few

Coherence: Weak

Dose responsiveness: None

Effect specificity: Not specific
Rechallenge: Rare

Recovery (dechallenge): None

Bottom line:
Someone needs to tell the patient....




What will happen if you don’t tell them
about ED agents & NAION....

Fhe eroufle with quores o o
Imtermel is tRai you cam mever G ff

they are gemuing,

Afrafiam Cincoln

Amiodarone:
A medical or medico-legal problem?

amiodarone
Lawyer

(e} L
H,C—CH;—CH,

Amiodarone CH,

2/18/2025




Largest lawsuit in ophthalmology

* $22.8-million judgment against Wyeth-
Ayerst Pharmaceuticals (Philadelphia, PA)
in 1997 for amiodarone

» Labeling changed to emphasize the possible
occurrence of amiodarone-associated ON

« Shifted pharmaceutical product liability
issue to a malpractice problem

A Deseret Ve

Court allows $20M in punitive damages to man blinded by
heart medicine

JUSTIA us Law

Nelson v. American Home Products
Corp., 92 F. Supp. 2d 954 (W.D. Mo.
2000)

U.5. District Court for the Western District of Missourl - 92 F. Supp. 2 954 (W.D. Mo, 2000)
March 24, 2000

92 F. Supp. 24 954 (2000)

Roger G. NELSON, and Lou Nelson

AMERICAN HOME PRODUCTS CORPORATION,

Amiodarone keratopathy:
A causal relationship
(Austin Bradford Hill criteria)

Temporally associated with drug onset

Analogy: seen in majority of patients on drug
Dose-dependent effect

Specific corneal appearance

Can’t be attributed to alternative etiologies
Coherence: Pathologic drug deposition in epithelium

Dechallenge: Typically resolves after discontinuation
but do not discontinue drug for keratopathy (benign)

2/18/2025
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Amiodarone keratopathy: Dose responsive,
specific finding, challenge data supported

How about amiodarone optic
neuropathy?

» Macaluso et al
— 73 optic neuropathy patients on amiodarone
— Insidious onset, slow progression
— Bilateral & protracted disc swelling
— Resolved within several months after discontinuing
» Nagra et al
— Three patients
— Loss of visual acuity & visual field
— Bilateral disc swelling slowly improved after discontinuation

Amiodarone optic neuropathy

Amiodarone saves lives (stopping drug may kill people)
Not dose-dependent phenomenon

Seen in minority of patients on drug

No proven pathogenic mechanism

Can look just like non-arteritic anterior ischemic optic
neuropathy

Patients with other vasculopathic risk factors
May not resolve after discontinuation of drug

11



Randomized prospective double
masked trial showed no AION

Mindel et al. Am Heart J. 2007;153(5):837-842
Amiodarone (n = 837) vs placebo (n = 832)
Median follow-up 45.5 months

End point = bilateral vision loss

No subject was removed from study because of
bilateral vision loss

Conclusion: Bilateral vision loss from amiodarone
toxic optic neuropathy occurs infrequently if at all

What to tell the patient

There is a risk of amiodarone optic neuropathy

The risk factors for taking amiodarone overlap
with the vasculopathic risk factors for NAION

1 will call your cardiologist about your medicine

You need to make arisk benefit decision with
cardiology

55 yo thin WF with SLE on
hydroxychlorogquine (HCQ)

20 years of HCQ (Plaquenil)
2.5 mg/kg

2.688 kg cumulative dose
No renal or liver disease

No prior maculopathy

2/18/2025
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How much is a kilogram?

Life and Death
Inside the Secret World
of the Cocaine Cartels

TOBY MUSE

Hydroxychloroquine toxicity

Toxicity mechanism poorly understood

Ring-shaped perifoveal zone spares central
2-3 degrees & extends out to 10 degrees

“Bull’s eye” halo around the fovea w'
Bilateral & often irreversible -

May progress even after drug discontinued

2/18/2025
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HCQ (Plaquenil) screening SD

diagnosys

15
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DT Fundus autoflourescence

Chloroquine is worse!
Bull’s eye maculopathy

http:/vww.uwo.ca/ophthalmol/GR/98-99/unknowndate .htm

GAME OVER

LIVES 0

16



2/18/2025

MERG may be more sensitive

Criteria Low risk Higher risk

5m »>total 1 kg
<5 S

Duration

Lean/average fat High fat level

Renal/liver Present
disease

Concomitant Absent Present
retinal disease

Some recommendations
Marmor etal. Ophtahimol 2011: 118:415-422.

MERG, SD-OCT, FAF more sensitive than VF
10-2 HVF + one of the above

If 10-2 HVF abnormal then complaints “should
be taken seriously” (Asians 24-2)

MERG may be “used in place of VF”
Amsler grid no longer recommended
Beware Tamoxifen

17



A 15 y/o thin, male with HA,
blurred vision OU and....

B 4

Which of the following medications can cause this finding?

Accutane (vitamin A analog) &
tetracycline

Pseudotumor Cerebri warning

“Accutane use has been associated with a
number of cases of pseudotumor cerebri”
Some cases involved concomitant use of

tetracyclines

Concomitant treatment with tetracyclines
should therefore be avoided

Ethambutol toxicity

. Painless, progressive, bilateral visual acuity loss
. Proven causality, dose related optic neuropathy
. Color loss (e.g. blue-yellow dyschromatopsia)

. Central or cecocentral scotomas

Initially normal optic nerve (retrobulbar) followed
by temporal optic disc pallor OU

2/18/2025
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Ethambutol screening

» Screen high risk patients (high dose > 15
mg/kg/day, renal failure, long duration):
Follow g month (longer for low risk)

» Warn patients about toxicity

« Baseline exam & visual field
— Color testing
— Dilated fundus exam
— Automated 24-2 or 10-2/ Amsler (self check)
— Ifany change come in right away

Homeland security risk stratification for
ethambutol toxicity: Dose! Dose! Dose!
(o B+ o
W

=

Low Risk

Lowest Risk

WILL
ROBINSON
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Do not confuse the screening
strategies

“Imp: No evidence of EMB toxicity
Plan: 1 year”

This is NOT the correct screening strategy

PS: Weight loss will change dose (s/p lung
transplant or MAI or TB patients lose
weight over time unintentionally)

During medical consultations in the course of anti-TB treatment

including EMB, all patients sho be essed clinically for
symptoms of visual disturbancg” Enquiring monthly ybout visual
symptoms is advisable.

Directly observed t-reaf‘mem' (DOT), apart from ensuring treatment
adherence, also allows health care workers to monitor the patients
closely for such symptoms.

2/18/2025

Table 2. British Thoracic Society Guidelines - Chemotherapy
and management of tuberculosis in the United Kingdom:
recommendations 1998*.

Special precautions and pretreatment screening point (1)

Because of the possible (but rare) toxic effects of ethambutol on the eye,
it is recommended that visual acuity should be tested by Snellen chart
before it is first prescribed. The drug should only be used in patients
who have reasonable visual acuity and who are able to appreciate and
report visual symptoms or changes in vision. The notes should record
that the patient has been told to stop the drug immediately if such
symptoms occur, and to report to the physician. The general

You are going to see more
ethambutol toxicity
22 countries have 80% of TB

20



Scary math: 100,000 blind

Neuroophthalmel, 2008 Dec:28(4):265-8. dol: 10.1087/AWNO.000 1 3631818¢1381,

Ethambutol optic neuropathy: how we can prevent 100,000 new cases of blindness
each year,

Sadun AA. Wang MY

Objectives: Meds that |
HA.T.E.

1. Hydroxychloroquine/chIoroquine retinopathy

2. Amiodarone optic neuropathy: Anterior ischemic optic
neuropathy

3. Tetracycline: pseudotumor cerebri

4, Ethambutol optic neuropathy

PS: The Erectile dysfunction agents (Viagra): Anterior
ischemic optic neuropathy

Thanks for your attention

Methcoiist

CORNELL joan and Sanford 1 Weill
UNIVERSITY Medical College [HEALTH CARE

2/18/2025
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Thanks for your attention

Methatist

yAUTMB

CORNELL joan and Sanford I. Weill
UNIVERSITY Medi ollege [HEALTH CARE
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