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Plaquenil
Hydroxychloroquine

One of the most common reasons 
for routine ocular screening for 
adverse reaction

Used mostly for treatment of RA 
and Lupus, other emerging uses 

About 150,000 people in the US

Chloroquine (Aralen)

Used as an antimalarial drug; very 
rarely for RA / Lupus

Much greater chance of ocular 
damage

Rare to be on long term therapy



Plaquenil
Dose is 200mg or 400mg daily. 
400mg common

Prescribed in 200 mg tablets

Occasionally see 300 mg per 
day used (cut pills in half)

Increased risks of ocular 
damage include….

daily dose over 5.0 mg/kg/day 
using strictly actual weight (old 
standard for  many years was 
6.5 mg/kg/day using ideal body 
weight: may still be best for 
short, obese patients)

Renal dysfunction

Other maculopathy

Tamoxifen use concurrently  (5 
X risk)



Plaquenil
If patients are on 200mg / day ocular problems are very rare

At 400mg / day for extended periods of time the risk is much greater

Ocular damage and symptoms can progress after meds have been D/C

Damage can be irreversible



Plaquenil
Affects the photoreceptors and then the RPE

Stores in Melanotic tissue, the liver, and the kidney

Excreted mostly by the kidney

Damage begins in a ring around the center of the fovea: often begins 
inferior-temporally first thus affecting the VF superior nasal to fixation 
first



Chance for retinal toxicity
At doses below the 5.0 mg / kg / 
day threshold…….

Marmor and Melles 2014: study of 
2361 patients with use over 5 
years: 177 with toxicity (7.5%): all 
doses included

< 1% risk at 5 years

< 2% risk at 10 years

20% risk at 20 years



Ocular side effects of Plaquenil

Bulls eye pigmentary 
maculopathy: late!

Visual field loss

Decreased vision and 
contrast sensitivity

Color vision changes

Vortex keratopathy 
(rare……more common 
with chloroquine)



Plaquenil management
Testing should include………

Baseline exam with fundus 
evaluation within one year of 
beginning medications

Management guidelines updated 
June 2016

Looking for pre-existing pathology

Supplementary diagnostic tests not 
needed at baseline visit



Plaquenil managment
Then after five years of use…… Yearly exams with 10-2 VF (white 

on white) and SD-OCT

Also can consider FAF and 
multifocal ERG as extra testing

See more frequently and before 
five years if extensive risk factors 
present or dose above threshold



VF defects with Plaquenil 
HVF 10-2 white on white Use pattern deviation plot

Look for paracentral ring scotoma
or partial ring scotoma in area 2-6 
degrees from center

Take any defect, even modest 
defects of 4-8 DB, seriously
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Plaquenil management

Multifocal ERG (very sensitive, but extremely 
variable: should not be used alone), 

SD-OCT (Flying Saucer sign), FAF.

Report to rheumatologist

Assess for dose toxicity at every visit

We have the ability to detect toxicity before vision 
loss occurs and before fundus changes are visible



Chen et al. Clinical Ophthalmology 
2010:4 p. 1151



Plaquenil management
Study in Ophthalmology (January 2014 on-line) showed……..

Out of 150 individuals showing clear toxicity after cumulative dose of 
over 1000g……..

90% showed defects on both 10-2 VF and OCT 

10% showed  VF defect, but no OCT defect. Zero with OCT but no VF

2018 Study: Br J Ophthalmol 2019: 0: 1-5

Showed that the opposite can occur: 17 eyes found that had early OCT 
defects (attenuated PIL line or loss of parafoveal interdigitation zone) 
but no VF loss



Late progression
Marmor and Hu JAMA online June 
2014

11 patients with toxicity

Followed for three years after D/C 
Plaquenil

Categorized as mild / moderate / 
severe toxicity

Mild  / moderate showed no 
progression after D/C

Severe progressed for up to three 
years

A second, 2018 study of 13 patients 
(some the same as above, some 
different)  showed that some 
severe patients with RPE damage 
progressed for over 20 years!



Late progression
Basically no progression of VA or 
VF loss

Significant progression in severe 
cases of SD-OCT and FAF damage

May be related to eventual death 
of already critically damaged RPE 
cells and foveal cones

Plaquenil found in blood in low 
amounts one year after D/C



Bull’s Eye Maculopathy



Bull’s Eye Maculopathy
5 cases of Bull’s Eye Maculopathy 
reported with Sertraline (Zoloft)

An SSI used for depression

Very rare, but very significant

One case involved a 14 year old 
whose vision dropped to 20/200 in 
each eye after one year of use. Did 
not recover or improve after three 
years off of the drug



Bull’s Eye IVFA



Chloroquine maculopathy



Chloroquine maculopathy



Critical caveat
In Asian patients, damage tends to 
be paramacular and can extend 
out to the arcades

More diffuse maculopathy instead 
of a bullseye pattern

Must perform 24-2 or 30-2 VF 
instead of a 10-2 because damage 
tends to be further out

SD-OCT scans need to be 
performed outside of the fovea 
too

FAF a good choice



Chloroquine maculopathy & 
FAF



Chloroquine OCT



Chloroquine OCT En-face



Plaquenil toxicity



Plaquenil toxicity OCT



Plaquenil Toxicity FAF



Plaquenil toxicity En Face OS



Plaquenil toxicity En Face OD



Plaquenil VF OU



Elmiron (pentosan polysulfate
sodium) : PPS
Newly discovered in 2019

Known as PPS

Treatment for bladder pain due to 
interstitial cystitis

After years of use, causes a 
maculopathy that mimics AMD or 
pattern dystrophy

Mild vision loss

Night vision difficulties

Mild changes seen on exam and 
fundus photos

Substantial RPE damage seen on 
FAF, best way to detect

Tends to progress significantly 
after discontinuation, even up to 
10 years



Other drugs causing 
pigmentary maculopathy
Clofazimine (Lamprene): also 
causes crystalline deposits in the 
cornea and conjunctiva. Used to 
treat leprosy and some skin 
conditions 

Deferoxamine (Desferal): also 
causes cataracts and optic 
neuropathy. A chelating agent 
used to treat hemochromatosis

Indomethacin: NSAID. Can also 
cause vortex keratopathy



Viagra / Levitra / Cialis

Phosphodiesterase 5 
inhibitors

Prescribed for ED

http://images.google.com/imgres?imgurl=www.onlineathens.com/images/053002/viagra.jpg&imgrefurl=http://www.onlineathens.com/stories/053002/cop_20020530048.shtml&h=500&w=348&sz=42&tbnid=xHLpMg256U0J:&tbnh=126&tbnw=87&prev=/images%3Fq%3D%2522sildenafil%26start%3D40%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN


Viagra etc.
Works on PDE 5, but PDE 6 is found in the retina 
and the drugs have some effect on it (10 X more 
effect on PDE 5)

Changes in color perception are common, many 
colors possible

Increased light sensitivity, photopsia

Dose dependent: those taking 200mg of Viagra 
have 50% chance of ocular side effects; 50 mg <5 % 
(normal dose)



Viagra / Cialis / Levitra and 
NAION
553 cases officially reported to the FDA by the end of 
2014. 443 were Viagra

? Under reported

These medications also occasionally used for 
pulmonary HTN

Visual loss most often noted upon awakening the 
morning after use

Is the association real or coincidence?

Likely the “straw that broke the camel’s back” in those 
with risk factors. But……………..



ED drugs and NAION
Very interestingly, has been reported in a 7 month-old infant, 28 year 
old, and 33 year old, presumably all taking them for pulmonary HTN 

At those young ages, not as likely to have other NAION risk factors 

2 reported cases of PION, one in a female with use for pulmonary HTN



Viagra / Cialis

What is the proposed 
mechanism? Nitrous oxide 
release actually dilates 
vessels…..but drops blood 
pressure.

Do ION patients have faulty 
autoregulation?

Ask all males with NAION about 
ED drug use. D/C if using to 
protect fellow eye.



Voriconazole (Vfend)
Affects PDE 6 in the retina so has many of the same ocular side effects 
as Viagra etc. Antifungal drug

Color vision changes / photophobia / blurred vision 30 minutes after 
dose

No link to NAION



Topamax (Topirimate)
Anticonvulsant used for migraines, epilepsy, depression, bipolar disease 
and weight loss

Carries FDA warning for ocular side effects

Multiple cases of bilateral, acute angle closure

Five fold risk of oral clefts in baby if taken in high doses while pregnant



Topamax
Severe edema of  the 
ciliary body leads to 
uveal effusion causing 
angle closure, excessive 
myopic shift

Occurs most often 
within 2 weeks 

Can also cause VF 
defects without IOP 
increase



Topamax
Can happen with other 
sulfonamides but very rare.

Hydrochlorothiazide

Diamox

Sulfasalazine

One reported case with 
Wellbutrin, Tamiflu, Zonisamide, 
Duloxetine (Cymbalta)

3 cases of uveal effusion reported 
with immune checkpoint inhibitors 
for metastatic cancer treatment: 
Keytruda, Opdivo, Tecentriq, 
others

LPI typically not effective

Steroids and cycloplegics; 
discontinue medication



Topamax
Also reported with the 
supplement “Basic Detox 
Nutrients”

Methyl-Sulfonyl-Methane



Topamax
Also causes a 10  micron increase 
in RNFL thickness on average with 
OCT 

Can lead to myopic shifts as well, 
about  -.50 on average. Up to -8.75 
has been reported!



Fosamax

Biphosphonate

Used to treat 
osteoporosis, rarely 
Paget’s disease and 
bone metastases



Fosamax
Ocular side effects include……

Rarely……

Scleritis!

Iritis

Conjunctivitis

Ptosis

Yellow color disturbance

Diplopia



Flomax
Prostate therapy (Alpha 1 blocker)

Also affects iris dilator muscle

IFIS ( Intraoperative Floppy Iris Syndrome)

Leads to progressive miosis with floppy iris during intraocular surgery. 
Makes cataract surgery quite challenging!

Happens after about 2 weeks of use, then does not really get much 
worse after that and effect is essentially permanent



Flomax

Stopping the medicine 
before surgery does not 
appear to be effective

Occurs to a much lesser 
degree with Hytrin, 
Cardura, and Uroxatrol.



Comparison
Ophthalmology October 2013 E-
pub

IFIS in Uroxatrol vs. Flomax

226 eyes: 70 Flomax, 43 
Uroxatrol, 113 controls

Severe IFIS in…

34% of Flomax

16% of Uroxatrol

4% of control eyes

Can rarely be seen with 
antipsychotic medications too



Flomax
Evidence indicates that the effect 
can be significantly reduced 
during surgery with intracameral 
10% phenylephrine



Rapaflo
Newer medication (silodosin) for 
BPH that is also highly selective 
for Alpha 1A receptors

Same risk for IFIS as Flomax



Pegylated Interferons
Treatment used mainly for hepatitis.

Very long treatment course

Can cause retinal CWS and other vascular retinopathy / macular edema

Can be sight threatening but rarely is

Most common is CWS near the optic nerve

Plegridy: MS treatment every two weeks



Interferons
Inform prescribing physician

Endogenous interferon levels rise with cancer so……………

Watch for isolated CWS with no explanation……think undiagnosed 
cancer! Also remember HIV and GCA, anemia, sarcoid, lupus 



CWS secondary to interferons



Amiodarone
Antiarrhythmic agent (K+ channel 
blocker)

Cardarone or Pacerone

Half life of up to 100 days! 

Vortex keratopathy

Almost universal after six months 
or more of therapy

Does not typically have a major 
impact on vision but can 

Can also cause downbeat vertical 
nystagmus



Amiodarone
Resolves months after 
discontinued

Can also rarely affect 
color vision 

Fabry’s Disease (X-
linked; lipid storage 
disorder caused by 
enzyme deficiency)

Limbal stem cell 
deficiency

What glaucoma drop can do this?

Rhopressa!



Amiodarone
Also causes bilateral optic nerve head edema in 2% of patients

Mimics NAION but occurs in both eyes

VA changes slowly recover and often return to baseline norms after 
discontinuing the drug but VF changes may not 



Amiodarone vortex 
keratopathy



Amiodarone

Nerve swelling



Tamoxifen (Nalvodex)
Antiestrogen therapy for the management of breast cancer

Similar in chemical structure to chloroquine: enhances chance of 
Plaquenil retinopathy

1-6% get ocular side effects

Causes a crystalline retinopathy

Pathognomonic foveal cystic spaces on OCT



Tamoxifen
Can cause…… Vortex keratopathy

Macular edema with decreased 
vision

Leads to decreased optic cup 
volume secondary to astrocyte 
swelling

Report to oncologist / physician

Monitor yearly

New evidence supports 10 
years of therapy over 5 years, 
so more retinopathy in the 
future? 



Tamoxifen retinopathy

Can also get from Methoxyflurane use 

An inhaled anesthetic 



OCT changes: mimics Mac Tel



Canthaxanthine
TANNING AGENT



Balversa (Erdafitinib)
Oral chemotherapy agent for the 
treatment of urothelial cancer

Substantial risk of RPE 
detachments and neurosensory 
serous retinal detachments

Can affect vision if macula is 
involved

DFE every month for the first 4 
months, then every 3 months 
thereafter

D/C med if substantial impact on 
vision 



Mitogen-activated Protein Kinase 
Inhibitors (MEK)
Used to treat metastatic 
melanoma

Cause a CSR like retinopathy with 
neurosensory detachments, and 
generally no PED’s

Carmustine and Cisplatin are 
chemotherapeutic agents that 
interfere with DNA replication. 
Can cause cone dysfunction, 
dysphotopsia, hemorrhages, 
exudates, vasculitis, and 
pigmentary retinopathy

Immune checkpoint inhibitors 
and BRAF inhibitors: Treat cancer, 
cause uveitis



Phenothiazines
Phenothiazines –Chlorpromazine 
(Thorazine), Thioridazine (Mellaril)

Older antipsychotic agents

Decreased accommodation

Dry eye

ASC cataracts

Corneal endothelial pigment 
deposits

Macular pigment changes (mostly 
chlorpromazine)



Phenothiazines

Macular pigment 
changes are sight 
threatening, cornea and 
lens changes have little 
impact on vision

Other more common 
meds like Prozac and 
Zoloft affect accom.



Digoxin

Cardiac agent used for 
atrial fibulation / flutter 
and CHF

If doses exceed 
standard therapeutic 
levels, 95% of patients 
develop ocular 
complications



Digoxin

The most common 
ocular side effect is 
color 
disturbance……often 
taking the form of a 
gold or yellow tinge to 
images

Haloes and other color 
changes are possible



Digoxin 
Rare ocular side effects 
include……..

Optic neuritis

Loss of central vision

Decreased acuity



Dilantin (Phenytoin)
Anticonvulsant 

Used to treat seizures / epilepsy

Ocular side effects include blue-yellow color disturbance, nystagmus, 
diplopia, and rarely ophthalmoplegia

Nystagmus and color disturbances are relatively common and are dose 
related



Dilantin

Report problems to the 
patient’s neurologist



Potiga (Ezogabine)
FDA warning issued 4-29-13

Seizure medication, newer

Blue coloring of the nails, skin, 
fingers, toes

Blue coloration of the sclera and 
inside of eyelids, retinal 
coloration changes



Sabril (Vigabatrin)
Epilepsy medication

Not first line monotherapy except 
in infants

VF constriction (diffuse) with 
predilection for nasal field

Optic atrophy

Takes months to years

Occurs in roughly 1/3 of 
individuals

Males to Females 2:1

Not fully understood



Ethambutol
TB treatment

Can cause optic neuropathy with 
severe and lasting vision loss

1% chance

In use since 1960

Isononiazid now favored for 
treatment, but also linked to optic 
neuropathy

Central or ceco-central VF loss 
but……

Also has the ability to damage the 
chiasm and lead to bi-temporal VF 
loss



Isoretinoine (Accutane)
Used to treat Acne

Ocular side effects include……

Dry eyes / meibomian gland 
dysfunction: By far the most 
common.

Conjunctivitis

Decreased night vision



Accutane

Rare ocular side effects include corneal deposits, 
color vision disturbances, acute myopic shifts, and 
increased ICP leading to papilledema



Dupixent (Dupilumab)
Biologic for the treatment of 
atopic dermatitis

Subcutaneous injection 

Targets Interleukin-4, blocking 
cytokeines that are needed to 
support T-cell function

Severely decreases the function of 
mucous producing goblet cells 

Significant MGD and dry eye



Edema causing meds
Amantadine (Parkinson’s / flu) : 
Corneal edema due to endothelial 
damage

Can start weeks to years after 
beginning 

Can look much like Fuch’s

Fingolimid (MS): Macular edema 
(13 of 2564 in trials, only 2 at 
proper dose)

Paclitaxel (cancer TX): macular 
edema and corneal LSCD changes




