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The ocular adverse effects of oral drugs

SUMMARY

Some commonly prescribed drugs have ocular adverse effects. Many parts of the eye can be
affected by oral drugs. Some ocular adverse effects may be reversed with medical or surgical
intervention whereas other drugs may cause irreversible loss of vision.

The risk of visual loss can be reduced by a number of approaches, including monitoring for ocular
toxicity, reducing the drug dose, or stopping the drug and looking for an alternative. This can be
supported by good communication between the prescribing clinician and ophthalmologist.

Infrequent or delayed ocular adverse effects may not be identified in clinical trials of new drugs.

Reporting adverse events is therefore important.

Introduction

Drugs that are taken orally are systemically absorbed,
with the potential to affect all parts of the body
including the eye. Its rich blood supply and relatively
small mass increase the susceptibility of the eye to
drug-related adverse effects.! Many parts of the eye
can be affected by oral drugs. Patients presenting
with unexplained ocular symptoms should be asked
which drugs they are taking. Table 1 shows some of
the ocular adverse effects to consider with common
orally administered drug classes.?*>

Structures of the eye affected by

oral drugs

Drugs may cause symptoms characteristic of specific
eye diseases (Table 2). Some drugs, such as those
with anticholinergic activity, affect several parts of the
eye (see Fig.).

Anterior chamber and cornea

Anticholinergic drugs cause the relaxation of

the ciliary muscle, leading to temporary blurred
vision.” They can contribute to dry-eye symptoms
by suppressing normal parasympathetic activity.
Anticholinergic drugs can also cause the severe
adverse effect of angle-closure glaucoma.” This
usually occurs in long-sighted patients with narrow
drainage angles. Angle closure is highly unlikely in
patients who have had cataract surgery because
removing the lens deepens the anterior chamber.

Bisphosphonates can cause inflammation leading to
conjunctivitis, episcleritis, scleritis, keratitis and uveitis.
The exact mechanism of this ocular inflammation

is not yet known." Symptoms usually emerge

more slowly (usually 6-8 weeks) with oral versus
intravenous dosing. Unilateral and bilateral ocular
presentations have been reported.” Bisphosphonates
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may also cause corneal or scleral melting which
requires urgent ophthalmology referral.

Amiodarone, and other drugs such as
hydroxychloroquine, can deposit on the basal epithelial
layer of the cornea causing the formation of whirl-like
corneal microdeposits called vortex keratopathy.® This
is usually asymptomatic and does not require stopping
the treatment. However, advanced corneal deposits
can cause visual symptoms, hence patients should be
referred for an ophthalmic review if the keratopathy
affects their vision.

Phenothiazines can cause the development of corneal
epithelial changes that can eventually result in corneal
oedema. The changes of corneal oedema can become
permanent if the drug is not stopped promptly.?®

The long-term use of corticosteroids via any route
of administration may increase intraocular pressure
by interfering with the outflow from the trabecular
meshwork. This is a significant risk factor for the
development of glaucoma.’”

Iris and lens

Corticosteroids can accelerate cataract progression.
Classically, they cause posterior subcapsular cataracts
which develop more rapidly than typical age-related
nuclear sclerotic cataracts.” This may relate to
corticosteroid-induced changes to gene transcription
in the epithelial cells of the lens.” The long-term use of
allopurinol has also been linked to cataract formation.>

The use of alpha, adrenergic receptor antagonists,
such as tamsulosin, may lead to the iris becoming
mobile during cataract surgery, a phenomenon called
intraoperative floppy iris syndrome.? The mechanism
is probably related to the blockade of alpha, adrenergic
receptors within the dilator muscle of the iris. Floppy iris
syndrome may increase the likelihood of iris or posterior
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Table1 Common or serious ocular adverse effects of selected oral drugs

Oral drug

Ocular adverse effects

Management

Action required

Alpha, adrenergic receptor

antagonists

e tamsulosin

Antiarrhythmics

amiodarone

digoxin

Allopurinol

Anticholinergics including:
 antihistamines
* antipsychotics

 antispasmodics,
e.g. oxybutynin®

Anticoagulants

aspirin
clopidogrel
warfarin
apixaban
dabigatran
rivaroxaban

ticagrelor

Intraoperative floppy iris syndrome resulting in the
iris becoming mobile during cataract surgery.? This
increases the risk of iris damage with greater chance
of postoperative blurred vision, sensitivity to light and
difficulty driving at night.

Floppy iris syndrome can also increase the risk

of damage to the posterior lens capsule - a poor
prognostic factor for cataract surgery.

Corneal microdeposits called vortex keratopathy have
been reported in most patients.

Amiodarone can rarely cause optic neuropathy which
may result in permanent visual loss.?

Ocular symptoms include yellowing of
vision, scintillating scotoma and blurred
vision. These changes are likely due to direct
photoreceptor toxicity.*

Long-term use of allopurinol has been associated
with the development of cortical and subcapsular
cataract formation.®

Reduced tear production (dry eyes).
Dilated pupils.”
Decreased accommodation.’

Risk of acute angle-closure glaucoma in patients with
narrow angles - this is unlikely to occur if the patient
had previous cataract surgery.’

Potential haemorrhagic complications during
peri-ocular surgery.®

Usually there is no need to stop the drug as stopping it does not
necessarily prevent floppy iris syndrome.

The ophthalmic surgeon can take precautions during cataract surgery if

aware the patient is on this class of drug.

Most are asymptomatic and do not require intervention but advanced
corneal deposits can cause visual symptoms.®

Consider discussing this potential ocular adverse event when
prescribing or dispensing.

The visual symptoms usually reverse when digoxin is stopped.

Consider discussing this potential ocular adverse event when
prescribing or dispensing.

Consider discussing angle-closure glaucoma when prescribing
or dispensing.

Discussion of possible cessation before certain types of surgery such
as eyelid surgery.®

Anticoagulants do not always need to be stopped before cataract
surgery, especially if it is performed under topical anaesthesia. The
ophthalmic surgeon should provide guidance.

Anticoagulants are not routinely stopped before intravitreal therapy.

Inform ophthalmic surgeon of
present or past drug use if patient
is referred for cataract surgery.

Routine ophthalmology referral
only if patient is symptomatic.

Immediate ophthalmology referral
if patient has symptoms of optic
neuropathy.

Routine ophthalmology referral if
patient is symptomatic.

Routine ophthalmology referral if
patient is symptomatic.

Immediate ophthalmology referral
if angle-closure glaucoma is
suspected.

Otherwise, routine
ophthalmology referral if ocular
symptoms persist after stopping
the anticholinergic drug or if it has
to continue.’

Immediate ophthalmology referral
if there is bleeding in the eye.

Subconjunctival haemorrhage

on the surface of the eye will
usually resolve within 3 weeks and
does not require ophthalmology
referral if there are no other
ocular symptoms.
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101V

SBNIP |RIO JO S1D94J0 BSIDAPE 1[N0 dY L

12OC LSNONV 7 3GWNN - 77 IWNTOA

Jaquasaid uelensns


http://www.nps.org.au/australianprescriber

Jaquidsaid-ueljesisne/ne64o0°sdu je auljuo a4y 1xa} ||nd

LEL

Table1 Common or serious ocular adverse effects of selected oral drugs (continued)

Oral drug

Ocular adverse effects

Management

Action required

Antiepileptics

« topiramate

» gabapentin

* vigabatrin

Bisphosphonates
 alendronate sodium
* risedronate

 zoledronic acid

Chloroquine-based drugs
» chloroquine

* hydroxychloroquine

Topiramate can cause secondary angle-closure
glaucoma hence onset can sometimes be delayed.
Most cases present in the first few weeks of treatment
although some cases are reported within hours

of treatment.®"

Visual field defects.®

Oculogyric crisis - a dystonic reaction characterised
by prolonged involuntary upward deviation of
the eyes.®°

Uveitis.®

Cases of nystagmus, diplopia and visual field defects
have been reported.?

Patients can develop visual field constriction
attributable to vigabatrin. Patients may not notice
visual field loss until the central field is affected.”

Patients can also develop optic atrophy with pallor of
the optic nerve head.”

These drugs can cause inflammation in the eye
leading to conjunctivitis, episcleritis, scleritis, keratitis
or uveitis."

Corneal and scleral melting have been reported.

Symptoms usually emerge more slowly (usually
6-8 weeks) with oral versus intravenous dosing."

Patients are usually asymptomatic early on but
advanced maculopathy or peripheral retinopathy can
result in irreversible visual loss.>"7

Patients who have been taking hydroxychloroquine
for a period longer than 5 years or have been taking
doses greater than 5 mg/kg/day are at an increased
risk of maculopathy. Renal or liver impairment or
concomitant tamoxifen use increase the risk.’>"”

Bilateral angle closure should raise suspicions of a secondary angle-
closure mechanism. Topical or systemic aqueous suppressants and
topical cycloplegics (e.g. tropicamide, cyclopentolate or atropine) are
initially used to manage secondary angle closure.

The initial management of primary angle closure is different where,
in addition to agueous suppression, the pupils are constricted
with pilocarpine.

The incidence of visual field defects is low and therefore routine eye
screening is not widely recommended. An annual computerised visual
field test as part of the patient’s routine eye check with an optometrist
or ophthalmologist is reasonable.

A baseline visual field should be obtained before treatment.

Computerised visual field assessment should be repeated every
6 months for 5 years and can be extended to annually thereafter in
patients who have no visual field defects.

The visual field defects may not reverse on cessation of the drug but
would likely worsen with continued use.®

Ocular signs usually abate after stopping the bisphosphonate but might
require topical or oral corticosteroids."

Symptoms generally recur upon bisphosphonate rechallenge.

Ocular screening consists of structural imaging such as optical
coherence tomography or fundus autofluorescence, and functional tests
such as computerised visual fields or less widely available multifocal
electroretinograms.’>"

Baseline ocular assessment is recommended up to 12 months after
starting hydroxychloroquine treatment. Repeat assessment should
occur annually after 5 years of treatment or after 12 months in

high-risk groups.’>®

Chloroquine has a worse adverse effect profile than hydroxychloroquine
and all patients on chloroquine require baseline and at least annual
ocular monitoring.

Immediate ophthalmology referral
for symptomatic patients.®

Immediate ophthalmology referral
is recommended for symptomatic
patients.

Ensure patients on vigabatrin
are referred for ophthalmology
screening.

Corneal and scleral melting
require urgent ophthalmology
referral.

Conjunctivitis and episcleritis
can be referred routinely to
ophthalmology.

Ensure patients on chloroquine-
based drugs are referred for
ophthalmology screening.
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Table1 Common or serious ocular adverse effects of selected oral drugs (continued)

Oral drug

Ocular adverse effects

Management

Action required

Corticosteroids
* prednisolone

» dexamethasone

Ethambutol

Fingolimod

Isotretinoin and vitamin A

MEK inhibitors e.g. crizotinib

Corticosteroid-induced raised intraocular pressure
can lead to glaucoma.” Open-angle glaucoma is
asymptomatic until advanced.

Corticosteroids can accelerate cataract progression
and cause posterior subcapsular cataracts.

Ethambutol can cause optic neuropathy characterised
by bilateral central visual loss, decreased colour vision,
central visual field defects and eventually optic atrophy.?°

Toxicity is dose-related with an incidence of 18% above
35 mg/kg/day and under 1% at 15 mg/kg/day or less.

Fingolimod-associated macular oedema has been
reported in approximately 0.4% of patients. It usually
develops within 4 months of starting treatment.?
Patients can report blurred vision, distortion and
impaired reading vision.

Ocular surface signs:%

* blepharoconjunctivitis
« chalazia

* corneal opacities

e dryeyes.
Retinopathy:?

¢ excess vitamin A may worsen certain retinal
dystrophies.

Visual disturbances have been reported in patients
taking oral MEK inhibitors. Reported ocular adverse
effects include:

 decreased visual acuity

« visual field defects

e dry-eye symptoms

¢ eyelid abnormalities®

« retinal vein occlusion

« MEK-associated retinopathy.?®

Open-angle glaucoma is usually managed with drops or laser. However,
more complicated cases may require surgery.

Intraocular pressure should be monitored by an optometrist with
referral to an ophthalmologist if it is raised. Intraocular pressure often
returns to normal following cessation of corticosteroids.

Between 30% and 64% of patients will show some visual recovery if the
optic neuropathy is detected early and the ethambutol is stopped.?

Baseline ophthalmology assessment is required. Re-assessment every
3 months while the patient remains on low-dose treatment or every
month if the dose is above 15 mg/kg/day.

Ophthalmic assessment including optical coherence tomography imaging at
baseline and then 3-4 months after starting treatment. Ocular surveillance
can be annual thereafter or earlier if the patient becomes symptomatic.
Fingolimod should ideally not be started within 3 months of intraocular
surgery as it can make differentiating postoperative macula oedema
from drug toxicity challenging.

Patients with fingolimod-associated macular oedema do not always

have to stop the treatment. Stopping may cause a rebound of multiple
sclerosis. The macular oedema can often be treated with local therapy.

Visual symptoms should stop with drug cessation if not too advanced.?

MEK-associated retinopathy has been reported to improve after
drug cessation.?

Routine ophthalmology referral

if patient is symptomatic with
cataract or noted to have raised
intraocular pressure. If the
intraocular pressure is greater
than 30 mmHg the referral should
be expedited.

Ensure patients on ethambutol
are referred for ophthalmology
screening.

Ensure patients on fingolimod
are referred for ophthalmology
screening.

Routine ophthalmology referral if
symptomatic.

Routine ophthalmology referral if
symptomatic.
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Table1 Common or serious ocular adverse effects of selected oral drugs (continued)

Oral drug

Ocular adverse effects

Management

Action required

Pentosan polysulfate

Phenothiazines

Phosphodiesterase type 5
inhibitors

* sildenafil

* tadalafil

Tamoxifen

Tetracyclines

» doxycycline

« tetracycline
Thiazolidinediones
(glitazones)

* pioglitazone

* rosiglitazone

Pentosan polysulfate maculopathy has been reported
to have an incidence of 16%. Retinal pigment epithelial
lesions are more common with prolonged use and
higher daily and cumulative doses.?*

High doses result in abnormal pigmentation of the
eyelids, conjunctiva and cornea.?

High doses have been reported to cause corneal
epithelial changes.®

A rare but serious adverse effect is development of
corneal oedema.

A bluish discoloration of vision may occur 1-2 hours
after ingestion.?®

Persistent blurred vision has been reported secondary
to non-arteritic ischaemic optic neuropathy,
cilioretinal artery occlusion, or central serous
chorioretinopathy.?’.2

Intraretinal crystalline deposits, macular oedema
and punctate retinal pigmentary changes have
been reported.?9-3?

The degree of toxicity is related to the dose and
duration of tamoxifen use.*®

Nausea, vomiting and morning headaches may be
symptoms of idiopathic intracranial hypertension
which can lead to permanent loss of vision.??

May result in development of macular oedema.3+%

Multimodal retinal imaging can identify pentosan polysulfate
maculopathy before irreversible macular damage has developed.

Patients with cumulative dosages over 500 g should receive annual
ophthalmology assessment and those with cumulative dosages over
1000 g, especially over 1500 g, should be monitored for macular toxicity
even more regularly.

Epithelial keratopathy does not usually cause any visual impairment and
normally clears after stopping the drug.

Corneal oedema may result in irreversible visual impairment if the drug
is not stopped promptly.?

Consider discussing this potential ocular adverse event when
prescribing or dispensing.

Systematic screening of all symptom-free patients taking the lower
dose (20-40 mg a day) for metastatic breast cancer has not been
shown to be of high yield in detecting ocular toxity.*' However, routine
ophthalmological assessment is reasonable in asymptomatic patients
on higher doses, treatment for more than 5 years or pre-existing
macular disease.?

Early crystalline maculopathy without visual symptoms does not
always require stopping the drug. Alternative oncological therapies
are available if serious ocular complications arise.

Consider discussing the symptoms of idiopathic intracranial
hypertension when prescribing or dispensing this medication.

Consider an alternative drug in patients with diabetic retinopathy.34**

Ensure patients on pentosan
polysulfate with a cumulative
dose over 500 g are referred for
ophthalmology screening.

Immediate ophthalmology referral
in symptomatic patients.

Routine ophthalmology
referral if any persisting visual
symptoms.?28

Baseline ophthalmology
assessment and regular
monitoring in high-risk groups.

Immediate ophthalmology referral
in symptomatic patients.

Urgent ophthalmology referral if
patient is symptomatic.

Diabetic retinopathy screening
as per national guidelines and
immediate ophthalmic referral in
symptomatic patients.
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Table 2 Symptoms associated with disease of different parts

of the eye

Disease

Symptoms

Angle-closure glaucoma
Corneal disease

Ocular inflammation
(uveitis, scleritis)

Cataract

Macular disease

Optic neuropathy

Ocular pain, haloes around lights, nausea and vomiting

Photophobia, grittiness, ocular pain, blurred vision

Photophobia, blurred vision, ocular pain, floaters

Constant clouded, blurred and dim vision, glare (for

example when driving)

Distortion, central scotoma, blurred vision, difficulty reading

Impaired colour vision, red desaturation, blurred vision,

field defect

Fig. Examples of drugs affecting different parts of the eye

Anterior chamber

Anticholinergics
(angle closure)

Corticosteroids

Bisphosphonates
(uveitis)

Topiramate

Iris
Alpha, adrenergic
receptor antagonists

Cornea
Amiodarone

Anticholinergics
(dry eyes)
Bisphosphonates
(keratitis)

Isotretinoin and
vitamin A

Phenothiazines

Lens

Corticosteroids
(cataract)

Allopurinol

Macula

Chloroquine-based
drugs

Fingolimod
Pentosan polysulfate

Tamoxifen

Thiazolidinediones

Retina

Chloroquine-based
drugs

Digoxin
Gabapentin

Isotretinoin and
vitamin A

MEK inhibitors
Tamoxifen

Vigabatran

Optic nerve
Amiodarone
Ethambutol

Phosphodiesterase
type 5 inhibitors

Corticosteroids
(glaucoma)

Tetracyclines
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capsule damage during intraocular surgery. Usually
there is no need to stop the drug as stopping it does
not necessarily prevent floppy iris syndrome. Instead,
the ophthalmic surgeon should be informed so they can
take appropriate precautions during cataract surgery.

Retina

Chloroquine and hydroxychloroquine can cause
degeneration of the retina and retinal pigment
epithelium.”>"3¢ The risk of toxicity is increased with
higher doses and a longer duration of treatment.
Additional risk factors are renal or liver impairment
or concomitant tamoxifen use. Toxicity can lead to
reduced visual acuity, paracentral scotomas and bull’s
eye (parafoveal) maculopathy. Retinopathy does

not always develop in a bull’s eye pattern as a more
peripheral paracentral pattern of damage can be
observed in patients of Asian backgrounds. As a result,
screening practices need to be adjusted to recognise
both paracentral and parafoveal retinopathy. The
damage may be irreversible. Ocular screening during
treatment is therefore recommended (Table 1).>17:3637

Tamoxifen retinal toxicity can cause symptoms of
decreased visual acuity and colour vision with signs of
intraretinal crystalline deposits, macular oedema and
punctate retinal pigment epithelial changes. These
adverse effects usually occur with higher doses of the
tamoxifen (Table 1).29-%2

Digoxin can cause ocular symptoms including
yellowing of vision, scintillating scotoma and blurred
vision. These changes are likely to be due to direct
photoreceptor toxicity.* The visual symptoms usually
reverse when digoxin is discontinued.

Fingolimod, used in the management of multiple
sclerosis, has secondary effects on the function of

the vascular-endothelial barrier, thereby potentially
compromising the blood-retina barrier. Fingolimod-
associated macular oedema can cause blurred vision,
distortion and impaired reading vision.?' Patients with
fingolimod-associated macular oedema do not always
have to stop treatment because of the risk of a flare-
up of the multiple sclerosis. The macular oedema can
often be treated with ocular therapy.

New ocular adverse effects are being identified with
the increased use of oral immune-based therapies such
as kinase inhibitors. These include visual disturbances,
visual field defects as well as retinal vein occlusion and
MEK-associated retinopathy. Communication between
the physician and ophthalmologist is important if
ocular adverse effects are suspected.?®

Thiazolidinediones, such as pioglitazone, have been
associated with systemic fluid retention. These drugs
can worsen diabetic macular oedema, especially in
patients with pre-existing diabetic retinopathy.®343>
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Drugs for erectile dysfunction, such as sildenafil,

can inhibit photoreceptor function. This may

cause transient blurring of vision or altered colour
perception. There have also been reports of non-
arteritic ischaemic optic neuropathy, cilioretinal artery
occlusion and central serous chorioretinopathy.?6-2
Routine referral to an ophthalmologist is required if
there are persisting visual symptoms.

Central serous chorioretinopathy is characterised

by the accumulation of fluid in the central vision of
patients. Symptoms include blurred central vision,
distortion and washing out of colours. Central serous
chorioretinopathy is associated with systemic steroid
use and has been reported with sildenafil.

Vigabatrin has been associated with the development
of visual field constriction. Patients may not notice any
visual field loss until the central field is affected. The
visual field defects do not reverse when the drug is
stopped and may worsen with continued use. Hence,
a computerised visual field assessment is usually
obtained before treatment and is repeated every six
months for five years. This can then be extended to an
annual review if the patient does not have any visual
field defects.™

Optic nerve

Amiodarone may rarely induce optic neuropathy.?
This is characterised by swelling of the optic discs in
addition to the typical symptoms of optic neuropathy
(Table 2). The main differential diagnosis is non-
arteritic anterior ischaemic optic neuropathy, which

is more common in patients with vasculopathy and is
associated with an altitudinal monocular visual field
defect (superior or inferior half of the vision is affected).

Tetracyclines have been reported to cause idiopathic
intracranial hypertension which in some instances can
lead to permanent loss of vision.** Nausea, vomiting
and morning headaches, as well as the symptoms

of optic neuropathy (Table 2), can be suggestive of
idiopathic intracranial hypertension.

Ethambutol can cause optic neuropathy. Animal
studies have suggested retinal ganglion cells are
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Commonly used oral drugs can cause ocular adverse
effects. As well as retinal toxicity, oral drugs can
affect other parts of the eye including the cornea, lens
and optic nerve. Consider drugs as a possible cause
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will facilitate the best possible patient care. <
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