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Abstract The use of many drugs in dermatologic diseases may cause ocular side effects. Some may regress
after discontinuation of the therapy, but others persist or progress even after the cessation of treatment.
This review presents four groups of commonly prescribed drugs—antimalarial medicines, glucocorticoids,
retinoids, and psoralens + ultraviolet A (UVA) therapy—and discusses their possible ocular side effects.

The most significant complication of antimalarial drugs is retinopathy with the risk of permanent visual
impairment. There are different recommendations for screening for this drug-related retinopathy. The most
important ocular manifestations of steroid management are irreversible optic nerve damage in “steroid
responders” (steroid glaucoma) and cataract. Some other side effects may disappear after discontinuation of
the therapy. Retinoid-induced ocular side effects include ocular surface disease as well as retinal dysfunction.
It is recommended to modify the therapy when night blindness occurs or after the decrease of color vision.
Protective eyewear is sufficient to avoid ocular surface problems during psoralen + UVA therapy.

The knowledge of screening schemes and closer cooperation between physicians may decrease the risk of
serious or irreversible ocular side effects.
© 2016 Published by Elsevier Inc.

Introduction be fully aware of the ophthalmic implications and their
incidence, pathogenesis, and current screening guidelines
and to inform the patient of the potential risks of treatment.
Patients and their physicians should understand that routine
screening can help early damage detection, before severe
vision loss.
This review focuses on ocular adverse effects induced by
* Corresponding author. four groups of drugs commonly used in dermatology clinics:
E-mail address: Turno@autograf.pl (A. Turno-Krecicka). antimalarials, glucocorticoids, retinoids, and psoralens. We aim

Many drugs widely used to treat nonophthalmology-re-
lated diseases are associated with ocular side effects, some of
them potentially blinding. It is the responsibility of every
clinician prescribing drugs with known ocular side effects to
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to familiarize practitioners with the potential ocular problems
they might encounter in everyday practice as well as provide
them with the suggested screening and management guidelines.

Antimalarials

Ocular toxicity of synthetic antimalarial drugs—
chloroquine and its analogue, hydroxychloroquine—has
been acknowledged for many years. Chloroquine was
initially introduced as an antimalarial during the Second
World War. Later, quinolones were found to be effective in
the treatment of rheumatoid arthritis, lupus erythematosus,
and other connective tissue disorders.!?

First reports on chloroquine’s ocular side effects emerged in
the 1950s. Chloroquine-induced retinopathy was described in
1957, and chloroquine-related keratopathy was reported 1 year
later.>> Several further reports on retinal toxicity of antimalar-
ials emerged in the 1960s and 1970s."-%7 Chloroquine has
nowadays largely been replaced by hydroxychloroquine, which
is considered to be less toxic, although chloroquine is still used
in some parts of the world.®

Ocular side effects of quinolones include keratopathy,
ciliary body and ocular muscle imbalance, cataract, and the
most significant complication, retinopathy.”

Nalixidic acid, a byproduct with antibacterial activity,
was isolated during commercial production of chloroquine in
1962.10 1t was a precursor of recent fluoroquinolones, a
widely used group of antimicrobials, deprived of specific
ocular side effects characteristic for antimalarial drugs.'!

Keratopathy

Quinolones may form deposits in the cornea, which can vary in
form, ranging from diffuse punctate opacities to radial and
vortex-like lines just inferior to the central cornea, and may become
yellow or golden brown with continued use of the medication.'>!3
Quinolone keratopathy is often asymptomatic, with less than 50%
of affected patients reporting visual disturbances, such as halos
around light sources and photophobia.”'>!3 In vivo confocal
microscopy of hydroxychloroquine-related coreal deposits re-
vealed the presence of intracellular inclusions concentrated in the
basal epithelial layer and within the anterior and posterior
stroma.'*!> Comeal changes can develop as early as 2 to 3
weeks from the commencement of the treatment.'?

The incidence of chloroquine keratopathy varies in
different studies, ranging from 73% to 95% in patients
taking full therapeutic dosage.'® '® Chloroquine has been
associated with more keratopathy than hydroxychloroquine,
which may reflect a lower tissue accumulation or binding
properties of the latter.'® In a prospective study of 758
patients receiving hydroxychloroquine, corneal changes
were reported in only 6 participants (0.8%).2°

Corneal changes are completely reversible once the
medication is discontinued regardless of the duration of

therapy. Although they do not directly imply any retinal
damage, they do suggest drug retention and reinforce the
need for prophylactic screening. Quinolone keratopathy is
usually not a reason to withdraw the medication.!??!

Ciliary body and ocular muscles

Long-term use of quinolones may lead to accommodation
disturbances, manifesting in difficulties to quickly change
focus, and/or ocular muscle imbalance resulting in diplopia
or blurring. Dose reduction may be beneficial in case of
persistent symptoms.'%-20

Cataract

Posterior subcapsular lens opacities have been described
in patients on chloroquine treatment.'>?? No cataract
formation had been reported in patients treated with
hydroxychloroquine.?%-23

Retinopathy

Retinal changes are the most important ocular manifes-
tations of quinolone toxicity, because they may lead to
progressive and permanent visual impairment, resulting in
legal blindness. The American Academy of Ophthalmology
and the Royal College of Ophthalmologists both have
suggested the guidelines and techniques on screening to
facilitate early detection of quinolone maculopathy before
devastating changes develop.?!->*

The earliest signs of retinal toxicity are fine pigmentary
stippling of the macula and the loss of the foveal reflex,
referred to as premaculopathy. A fully developed chloro-
quine retinopathy classically consists of a bilateral ring of
depigmentation of the retinal pigment epithelium (RPE)
surrounding the darker fovea, forming the so-called
bull’s-eye maculopathy, with the corresponding paracentral
visual field defect.”!° With continued drug exposure, RPE
atrophy and functional disturbances may spread over the
entire fundus, with impairment of visual acuity and
peripheral visual field and night vision loss. Vascular
narrowing and segmental disc pallor may appear, giving
rise to retinitis pigmentosa—like appearance. Once bilateral
paracentral scotomas or bull’s-eye maculopathy appear, no
visual recovery may be expected; moreover, in some cases
continued depigmentation and visual loss may progress for several
years after the cessation of the treatment, which may reflect the
drugs’ long clearance period after discontinuation. '%>1-2423

The mechanism of retinal toxicity is not well understood,;
however, histopathologic studies of chloroquine retinopathy
in humans revealed the destruction of rods and cones with
sparing of the foveal cones. They suggested that photore-
ceptor degeneration is secondary to RPE changes.!?

The incidence of quinolone retinopathy is nonetheless
low. The risk of retinal toxicity is significantly higher with
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Table 1  Criteria for low and high risk of rf:tinopathyZI’26
Criterion Low risk High risk
Dosage <3 mg/kg/day chloroquine >3 mg/kg/day chloroquine
<250 mg/day chloroquine >250 mg/day chloroquine
<6.5 mg/kg/day hydroxychloroquine >6.5 mg/kg/day hydroxychloroquine
<400 mg/day hydroxychloroquine >400 mg/day hydroxychloroquine
Cumulative dose <1000 g hydroxychloroquine >1000 g hydroxychloroquine
<460 g chloroquine >460 g chloroquine
Duration of treatment <5 years >5 years
Habitus None High fat level (unless dosage calculated for lean body mass)
Renal/liver disease None Present
Concomitant retinal disease None Present
Age <60 >60

chloroquine, varying from 1-15%.° Chloroquine retinopathy
has mostly occurred with high doses—above 3 mg/kg/day.?!
According to the Royal College of Ophthalmologists
guidelines, chloroquine should only be considered if other
drugs have failed to control the disease adequately.>* Almost
all cases of retinal toxicity with a lower dose of hydroxy-
chloroquine occurred in individuals receiving treatment for
more than 5 years.!” The majority of reported cases concerned
patients treated with doses higher than 6.5 mg/kg/day. New data
show that the risk of toxicity increases toward 1% after 5 to 7
years of use, or a cumulative dose of 1000 g, of hydroxy-
chloroquine.?® In conclusion, the daily dosage and duration of
treatment are thought to be the two most important risk factors
for the development of retinal changes.'%->1->4

The revised guidelines from the American Academy of
Ophthalmology include®*?® a baseline ophthalmologic as-
sessment within the first year to document any other ocular
diseases and to establish a record of the fundus appearance, the
visual field, and acuity.?® This examination should include
best corrected visual acuity for distance and near, slit-lamp
examination of the cornea and fundus, automated visual field
Humphrey 10-2, and, additionally, one of these available tests:
spectral domain optical coherence tomography, fundus
autofluorescence, or multifocal electroretinogram.”® The
American Academy of Ophthalmology guidelines identify
individuals with low and high risk of retinal toxicity. Criteria
for low and high risk of retinopathy are shown in Table 1.

After baseline examination, patients should be reviewed
on an annual basis after 5 years of therapy. Annual screening
should be performed from the beginning by patients with
high risk of retinopathy.?® If suggestive visual symptoms or
fundus changes are found, repeated fundal examination with
Amsler grid and Humphrey field testing for confirmation
should be performed. Further evaluation with fundus
photography, fluorescein angiography, and multifocal elec-
troretinogram can be considered. Doubtful cases should be
reevaluated in 3 months’ time. In confirmed cases of
retinopathy, the treatment should be immediately stopped.
Decision of the cessation of the treatment should, however,
be made in conjunction with the prescribing physician after a

careful consideration of the potential systemic implications.
The American Academy of Ophthalmology recommends the
further reevaluation 3 months after the diagnosis of
retinopathy, and then annually until the condition is stable.?!

The Royal College of Ophthalmologists does not
currently support the introduction of a program of systematic
screening for quinolone retinopathy.?* The baseline visual
acuity should be checked in dermatology or rheumatology
clinic. If visual impairment is noted, the patient should be
referred in the first instance to an optometrist who can
subsequently refer the patient to an ophthalmologist if any
abnormality is detected. Further examinations are at the
discretion of the ophthalmologist. If the duration of treatment
exceeds 5 years, an individual arrangement should be agreed
with the ophthalmologist.>* It should be explicitly explained
to the patient that despite ophthalmologic monitoring, irreversible
retinal damage could still occur.

Glucocorticoids

Glucocorticoids remain the most important agents for
managing allergic, immunobullous, and collagen vascular

Fig. 1  Ophthalmologic examination: Fluorescein staining of the
corneal herpetic infiltration after general steroid therapy.
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diseases in dermatology; however, they are also associated
with numerous and frequent adverse effects.?” It is, therefore,
important for prescribing physicians to have a sufficient
knowledge of the side effects of these drugs (Figure 1).
Systemic glucocorticoids have been associated with glaucoma,
cataract formation, and central serous chorioretinopathy.?®

Systemic absorption and adrenal suppression after topical
steroids treatment have been confirmed??-*° and are not only
limited to the super potent class of topical glucocorticoids.3!
What is very interesting is that patients with severe atopic
dermatitis (AD) have low basal cortisol values without
steroid treatment history. The suppression of the hypothala-
mic-pituitary-adrenal axis is probably connected with disease
activity. Its recommended to measure basal and follow-up
serum cortisol levels in patients with severe AD during
treatment and to provide appropriate supplementation during
stressful situations (eg, fever, operation) if needed.3? Factors
that play a role in developing side effects include: state of the
skin barrier, body site involved, disease extent, age, use of
occlusion, amount of steroid applied, and duration of
treatment.>* Children, due to a higher ratio of the total
body surface area to body weight, are more sensitive to
systemic reactions during treatment with topical steroids.>*
There are case reports published on topical steroid—induced
glaucoma and cataract during dermatologic treatment,
however, related only to long-term use of steroids on the
eyelids and periorbital region.>> It seems that the application
of steroids on distal parts of the body is safe and connected
with no risk of ophthalmic complications. It is recommended
to screen for glaucoma and cataract patients using high
cumulative amounts of topical glucocorticoids (especially on
eyelids) or oral glucocorticoids.® Practitioners should keep
in mind during recommendation of steroid therapy on the
face and eyelids that the penetration of topical glucocorti-
coids is 300 times greater through the eyelid than on other
body sites.3” Also, the penetration of corticosteroids through
the skin of AD patients is 2 to 10 times greater than through
healthy skin due to defective epidermal barrier.3® It is always
important to estimate the risk/benefit ratio when using potent
topical glucocorticoids, but unjustified fear of ocular side
effects of topical corticosteroids may lead to undertreatment
of disease. Other therapeutic options like immunosuppres-
sive drugs also have a wide spectrum of side effects.

Glaucoma

Glucocorticoid-induced ocular hypertension and second-
ary iatrogenic open-angle glaucoma are serious side effects
of glucocorticoid therapy, because they may result in
irreversible optic nerve damage. Steroid-induced intraocular
pressure (IOP) elevation typically occurs within a few weeks
from the beginning of the steroid therapy. Patients with an
elevated IOP on chronic corticosteroid therapy can remain
asymptomatic until irreversible glaucomatous optic nerve
damage occurs. Induction of ocular hypertension after
corticosteroid administration is limited to the so-called

steroid responders. Approximately 18-36% of the general
population are corticosteroid responders, increased from 46%
to 92% in patients with primary open-angle glaucoma.3°-4!
Glaucoma formation has also been reported in patients using
topical facial steroids to the periorbital region. 4?44

Patients with primary open-angle glaucoma also exhibit
increased peripheral sensitivity of glucocorticoid receptors,
which may enhance local glucocorticoid action in the eye
and exacerbate the adverse effects of glucocorticoids.*

Children are more susceptible*® to the development of
steroid-induced increased intraocular pressure due to the
structural and functional immaturity of trabecular meshwork.*’

In most cases, IOP lowers spontaneously to the baseline
within a few weeks to months after the discontinuation of
steroids. The IOP elevation may, however, persist even after
stopping the therapy. Patients whose underlying condition
necessitates the continued use of corticosteroids despite the
elevated IOP should be treated identically to those with
primary open-angle glaucoma.*?

Cataract

Formation of cataract, usually in the form of posterior
subcapsular lens opacities (Figure 2), is a known complica-
tion of systemic corticosteroid therapy with an incidence of
22-58%. Present data do not allow clear establishment of the
relationship between cataract formation and the dose of
glucocorticoids or the duration of therapy.*®—>! Individual
susceptibility to side effects of corticosteroids seems to be the
most important factor in drug-induced cataract formation.>>

AD is an independent risk factor of developing cataract,
with the incidence of cataract in patients with AD between
5% and 38%.°3 Anterior subcapsular cataract is more
specific to AD, but posterior subcapsular opacities are
more common.>* The postulated risk factors for lens
opacities in AD patients include high levels of serum
lipids and decreased superoxide dismutase activity>>;
infantile onset of AD; family history of AD, asthma, or

Fig. 2  Steroid-induced subcapsular cataract.
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hay fever; systemic glucocorticoids use; and elevated lipid
peroxide levels.>*

Central serous chorioretinopathy

Central serous chorioretinopathy (CSCR) is a relatively
common retinal disease in which a serous detachment of the
neurosensory retina occurs at the macula over an area of
leakage through the RPE (Figure 3). It typically affects
young and middle-aged men with type A personalities.
Patients typically suffer from acute symptoms of visual
impairment and metamorphopsia. Other symptoms include
decreased central vision and a positive scotoma, loss of color
saturation, and contrast sensitivity. The pathology most
likely begins with a nonspecific disturbance of the choroidal
circulation. The elevated levels of circulating cortisol and
epinephrine are thought to affect the autoregulation of the
choroidal circulation, causing a spasm of the choroidal
vasculature and altering the permeability and perfusion.>®-37

To date, many cases of central serous chorioretinopathy
have been described during or after treatment with
glucocorticoids for various systemic or ocular condi-
tions. 580 The biggest consecutive case series of 50 patients
with CSCR so far showed that 52% of patients with CSCR
had used exogenous steroids within 1 month of presentation
compared with 18% of control participants. All patients in
this study experienced spontaneous resolution of their
disease when the glucocorticoids were discontinued.®®

Retinoids

Synthetic retinoids are the treatment of choice for severe
recalcitrant nodular acne as well as for disorders of
cornification and psoriasis and are widely used in dermatol-
ogy. Their mode of action involves the reduction of sebum

Fig. 3  Fluorescein angiography: Central serous chorioretinopathy—
leakage of the dye under sensory retina, with marked disturbances of
vision as the result.

exertion, comedogenesis, and the colonization of the
pilosebaceous duct with Propionibacterium acnes. Thera-
peutic effectiveness of retinoids is also related to the
inhibition of chemotaxis, leukocyte migration, and inflam-
mation®!; however, this group of drugs is associated with a
variety of adverse reactions, usually involving the skin and
mucous membranes but also nervous, respiratory, genitouri-
nary, and gastrointestinal systems.®> Retinoid side effects are
generally preventable or manageable through routine
monitoring, dose adjustments, and proper patient selection.

Isoretrinoin

Isoretrinoin (13-cis retinoic acid), the first-generation
synthetic vitamin A derivative was introduced in the 1980s.
Its potent and multidirectional action in skin diseases,
including acne vulgaris, rosacea, and seborrheic dermatitis,
is well known, but adverse effects are relatively common.
The systemic use of isotretinoin as a monotherapeutic agent
in acne has experienced a drawback now from the first-line to
the second-line treatment.

Typical ocular side effects of isotretinoin can be divided
between changes to the eyelids (Figure 4) and the surface of
the cornea (Figure 5) and lacrimal abnormality, refractive
changes, abnormal retinal function, and papilledema. The
most common complaint of patients on isotretinoin treatment
is itchiness, photophobia, eye pain, burning, and gritty
feeling or visual disturbance occurring with days up to a few
months after the commencement of the therapy. The former
may be due to ocular surface disease, whereas the latter is
due to retinal function changes and refractive damage,
corneal opacities, and lens opacities. Decreased color vision
and permanent loss of dark adaptation were also reported as
possible isotretinoin use side effects.%3-64

Ocular surface diseases

In retrospective cohort study of 14,682 adolescents and
young adults, the most common adverse side effects attributed to
isotretinoin were conjunctivitis, hordeolum, chalazion, blephar-

Fig. 4 Chronic blepharoconjunctivitis with loss of eyelashes.
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Fig. 5 Corneal ulcer, a typical complication of dry eye syndrome.

itis (Figure 6), and dry eye, which occur usually at the third to
fifth weeks of therapy.®* These pathologic conditions may be
secondary to Meibomian gland dysfunction connected with
isotretinoin therapy, with atrophy of Meibomian glands and
their reduced density and hyposecretion.
Blepharoconjunctivitis and meibomitis were reported in
37% of patients on isotretinoin therapy.®® Hordeolum and
chalazion are common consequences of chronic blepharitis.
Meibomian gland dysfunction typically leads to insufficient
secretion of lipids into the tear film and, as a result, to
increased evaporation of tears and tear film instability,
resulting in damage of the ocular surface epithelium. The
presence of isotretinoin and its metabolites in the tear film
may directly irritate the corneal surface.®* Ocular surface and
tear-film changes in treated patients should be monitored
routinely by conjunctival impression cytologic examination,
anesthetized Schirmer test, rose bengal staining, and tear
breakup time monitoring. Keratoconjunctivitis sicca ob-
served during the isotretinoin therapy is characterized by the
reduction in the density of goblet cells in impression
cytologic testing, an early sign of squamous metaplasia of
the epithelium and the secondary reduction in the mucin
layer of the tear film.%” Significant reductions in values for

Fig. 6  Chronic blepharitis—red, edematous, painful margins of
the eyelids.

the anesthetized Schirmer test and tear breakup time have
been observed in patients treated with 0.8 mg/kg isotreti-
noin.®” In this group of patients, rose bengal staining also has
been used to detect dead or degenerated epithelial cells of the
corneal and conjunctival epithelium, and marked changes
have been found. In conclusion, ocular surface epithelia and
the preocular tear film can be markedly affected in these
patients, resulting in dry eye syndrome. Dermatologists who
prescribe isotretinoin should also prescribe ocular lubricants,
as well as preservative-free artificial tears, and should
cooperate with ophthalmologists when ocular symptoms
progress or persist. Eye dryness is related to the isotretinoin
dose and disappears 1 month after the discontinuation of
treatment. Severe keratoconjunctivitis sicca may be associ-
ated with the risk of secondary serious corneal problems,
such as corneal ulceration, herpes simplex virus activation,
vascularization, and corneal opacification.

Refractive changes

Visual disturbances associated with isotretinoin are
related to corneal steeping and peripheral corneal edema
and, as a result, to corneal aberrations with temporal or
permanent myopic shift.®®%® The mechanism underlying
corneal edema is unclear and may be connected with the
presence of isotretinoin in the tear film.®”

Abnormal retinal function

Impaired night vision and decreased color vision have
been associated with isotretinoin in a number of studies.%-8
Isotretinoin may interfere with vitamin A metabolism in the
visual cycle by inhibiting ocular retinol dehydrogenases.
Abnormal retinal function could be assessed by electroret-
inography. Risk factors for these ocular complications
include hypovitaminosis A and low retinol binding protein
level. All patients on isotretinoin treatment should be
encouraged to promptly report changes in their night vision,
and patients such as pilots and drivers should be examined
before and during therapy, including electroretinography and
vitamin A and retinol binding protein blood levels. Although
night blindness is a rare complication of retinoid use, it may
persist after the discontinuation of the treatment. It is,
therefore, recommended that the medication be discontinued
on the first signs of night blindness or decreased color vision.

Papilledema

Published data suggest that retinoid use may be associated
with intracranial hypertension and papilledema.”® The average
time of symptom onset was 2 to 3 months from the
commencement of the treatment.”® It is recommended to consider
the discontinuation of the isotretinoin treatment in patients who
develop otherwise unexplained headaches or blurred vision.

Dosages

The severity of isotretinoin side effects may be dose
related. In one study, researchers reported significantly more
pronounced eye dryness in the group of 26 patients receiving
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high-dose (>0.5 mg/kg/day) systemic isotretinoin compared
with 25 patients treated with low-dose (<0.5 mg/kg/day).
One month after the completion of the treatment, there was
no difference between the two groups.®! Isotretinoin was originally
indicated for the management of severe nodulocystic acne, at a dose
of 1 to 2 mg/kg/day to a cumulative dose of 120 to 150 mg/kg,
usually over 4 to 5 months. The recommended dose of isotretinoin
has changed significantly, with lower and more intermittent dosage
regiments. The low dose is suggested to be 0.15 to 0.4 mg/kg/day,
with a total cumulative dose of <120 mg/kg; for example, 10 to 20
mg/day is usually sufficient for most patients with acne vulgaris.®?

The most serious systemic adverse effect of the drug is
teratogenicity; the most common appear to be cheilitis,
eczema, and tiredness.®?

It is important that a patient should be informed of the
potential ocular adverse effects, and a follow-up visit to the
ophthalmologist should be advised about 4 months after the
beginning of isotretinoin therapy.

Etretinate

The oral retinoid etretinate is characterized by the safety
profile similar to isotretinoin, it may potentially be retinotoxic.
According to some authors, despite prolonged treatment in high
doses, there was no evidence of ocular side effects associated
with the drug”!; however, in rare instances, like other retinoids,
etretinate may cause intracranial hypertension.”®

Acitretin, the active retinoid metabolite, has replaced
etretinate in retinoid therapy of psoriasis due to the more
favorable pharmacokinetic profile. Mucocutaneous side effects
associated with the therapy may include blepharoconjunctivitis
and dry eye, but in short-term therapy with oral acitretin (1 mg/
kg/day) after 1 and 2 months no statistically significant
deterioration in the visual acuity and tear film function were
observed.”® Dose-response studies have established the dose
dependence of its side effects. It is recommended to initiate the
therapy at low doses (10-25 mg/day) and, if necessary, gradually
increase the dose until optimal effect is achieved.”” Acitretin may
rarely cause intracranial hypertension and papilledema.”

Topical retinoids

First-generation tretinoin, isotretinoin, and synthetic third-
generation adapalene and tazarotene have favorable safety
profiles and are used as the first-line treatment in most types of
noninflammatory and inflammatory acne. They are suitable as
long-term medications, with no ocular adverse effects.”?

PUVA therapy

Since its development in 1974, photochemotherapy using
ultraviolet A radiation with oral psoralen (PUVA) has been
broadly used in the management of chronic inflammatory or
lymphoproliferative skin diseases.”* PUVA therapy has been

suggested to cause transient ocular surface problems, such as
conjunctival hyperemia and corneal superficial epithelial
defects. The biggest concern regarding PUVA therapy,
however, was linked to its alleged potential for inducing
irreversible lens opacities. Cataract formation associated
with PUVA therapy has been documented in experimental
animal models. Some case reports suggest that PUVA also
may increase the risk of lens abnormalities in humans.”~7%

From 1977 to 2004, the PUVA follow-up study has
periodically monitored the ocular status of 1237 cohort
members, including eye examinations, finding no significant
relation between the risk of developing a lens abnormality and
the level of exposure to PUVA among persons using eye
protection.”® In the one of studies, 198 patients underwent 10
years of PUVA therapy with no cataract formation, lens
opacities, or impairment of visual acuity reported.’® Also,
experimental studies have suggested that a dosage of psoralen
producing threshold skin reaction is insufficient to induce lens
changes—5- to 10-fold more UVA light is required to produce
lens changes than to induce minimal skin reaction.?!

Short- and long-term ocular side effects of PUVA
therapy were investigated in 82 patients who refused to
wear UVA-blocking sunglasses after the treatment. Con-
junctival hyperemia developed in 20 cases, and decreased
lacrimation in 21 cases was reported. Lens opacities did not
develop in any patient.’? In other study, conjunctival
squamous metaplasia in PUVA-treated patients was
reported.®3

It is, therefore, recommended that all patients undergoing
PUVA wear UVA-blocking opaque goggles during the irradia-
tion; furthermore, UVA-opaque wraparound sunglasses should
be worn for 24 hours after drug ingestion. Transparent glasses
with limited UVA transmission should be worn after the 24-hour
period following drug ingestion and indoors during the first 24
hours.®! With the proper eye protection, the risk of developing
ocular side effects during PUVA therapy is negligible.

Conclusions

Several group of drugs broadly used in dermatology are
associated with ocular side effects. The best practice require-
ments imply that it is the duty of every physician to be fully
aware of prescribed drugs’ adverse effects. It is also the
physician’s responsibility to inform the patient as to the potential
risks of the recommended treatment and to ensure appropriate
preventive and screening methods implementation.
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