CLINICAL REVIEW

Ocular Complications of

Atopic Dermatitis
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PRACTICE POINTS

- Atopic dermatitis (AD) is associated with various
ocular comorbidities that can result in permanent
vision loss if untreated.

« Timely recognition of ocular complications in AD
patients is critical, and dermatologists should
proactively inquire about ocular symptoms in the
review of systems.

- Patients with ocular symptoms should be jointly
managed with ophthalmology.

Atopic dermatitis (AD) is a chronic inflammatory skin condition
that can present with ocular comorbidities. Ocular=complications
are more prevalent in individuals with AD comparéd-to the general
population and can cause notable morbidity.<This article reviews
the clinical presentation, pathophysiology, and" management of
common ocular complications associated with AD, including
blepharitis, keratoconjunctivitis, keratoconus, glaucoma, cataracts,
retinal detachment, ophthalmic herpes simplex virus infections,
and dupilumab-associated ocular complications. It is important for
dermatologists to be aware of the 'signs and symptoms of these
ocular complications, as timely diagnosis and treatment can pre-
vent irreversible vision loss.
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topic dermatitis (AD) is a chronic inflamma-
tory skin condition with a lifetime prevalence of
15% to 20% in industrialized countries." It affects
both children and adults and is predominantly character-
ized by a waxing and waning course of eczematous skin
lesions and pruritus. In recent years, there is increasing
recognition that AD can present with extracutaneous
findings. Large-scale epidemiologic studies have reported
a notably higher prevalence of ophthalmic complications

in the AD population compared to the general population, in
a severity-dependent manner.?® Potential complications
include blepharitis, keratoconjunctivitis, keratoconus,
glaucoma, cataracts, retinal detachment, ophthalmic her-
pes simplex virus infections, and dupilumab-associated
ocular complications.

The etiology of each ocular complication in the con-
text of AD"is' complex and likely multifactorial. Intrinsic
immune dysregulation, physical trauma from eye rub-
bing,"AD medication side effects, and genetics all have
been speculated to play a role? Some of these ocular
complications have a chronic course, while others present
with sudden onset of symptoms; many of them can result
in visual impairment if undiagnosed or left untreated.
This article reviews several of the most common ocular
comorbidities associated with AD. We discuss the clinical
presentation, pathophysiology, and management strate-
gies for each condition.

Blepharitis

Blepharitis, an inflammatory condition of the eyelids, is
estimated to affect more than 6% of patients with AD
compared to less than 1% of the general population.?
Blepharitis can be classified as anterior or posterior, based
on the anatomic location of the affected region relative to
the lash margin. Affected individuals may experience pru-
ritus and irritation of the eyelids, tearing, a foreign body
or burning sensation, crusting of the eyelids, and pho-
tophobia.® Anterior blepharitis commonly is due to
staphylococcal disease, and posterior blepharitis is sec-
ondary to structural changes and obstruction of meibo-
mian gland orifices.

Although the pathophysiology is not well defined,
xerosis in atopic patients is accompanied by barrier dis-
ruption and transepidermal water loss, which promote
eyelid skin inflammation.
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The mainstay of therapy for atopic blepharitis consists
of conventional lid hygiene regimens, such as warm com-
presses and gentle scrubbing of the lid margins to remove
crust and debris, which can be done with nonprescription
cleansers, pads, and baby shampoos. Acute exacerba-
tions may require topical antibiotics (ie, erythromycin or
bacitracin applied to the lid margins once daily), topical
calcineurin inhibitors (ie, cyclosporine ophthalmic emul-
sion 0.05%), or low-potency topical corticosteroids (ie,
fluorometholone 0.1% or loteprednol etabonate 0.5%
ophthalmic suspensions).” Due to potential side effects
of medications, especially topical corticosteroids, patients
should be referred to ophthalmologists for definitive
diagnosis and treatment.

Keratoconjunctivitis
Atopic keratoconjunctivitis (AKC) is a noninfectious
inflammatory condition of the cornea and conjunctiva
that occurs in an estimated 25% to 42% of patients with
AD.*7 Tt frequently presents in late adolescence and has
a peak incidence between 30 and 50 years of age.® The
symptoms of AKC include ocular pruritus, redness, ropy
mucoid discharge, burning discomfort, photophobia, and
blurring of vision. Corneal involvement can progress to
corneal neovascularization and punctate or macroepithe-
lial erosions and ulcerations, which increase the risk for
corneal scarring and visual impairment.”
Keratoconjunctivitis is a complex inflammatory dis=
ease characterized by infiltration of the conjunctival
epithelium by eosinophils, mast cells, and lymphocytes.
On examination, patients frequently are found to have
concurrent AD of the periorbital skin as well-as papillary
hypertrophy of the tarsal conjunctiva withraccompanying
fibrosis, which can lead to entropion (turning inward of
the lid margins and lashes) in severe cases.” Ophthalmic
evaluation is strongly recommended for patients with
AKC to control symptoms,to limit exacerbations, and to

prevent sight-threatening inflammation leading to vision
loss. Treatment can be challenging given the chronic-
ity of the condition and may require multiple treatment
arms. Conservative measures include cool compresses
and treatment with ophthalmic eye drops containing
antihistamines (ie, ketotifen 0.025% [available over-
the-counter]) and mast cell stabilizers (ie, olopatadine
ophthalmic solution 0.1%).® Atopic keratoconjunctivitis
exacerbations may require short-term use of topical ste-
roids or calcineurin inhibitors, or systemic equivalents
for refractory cases.® Long-term maintenance therapy
typically consists of proper eye hygiene and steroid-
sparing agents that reduce ocular inflammation, such
as topical cyclosporine and tacrolimus, neither of which
are associated with increased intraocular pressure (IOP)
(Figure 1).! Cornea disease resulting from chronic
conjunctival/lid microtrauma can be managed with soft
or scleral contact lenses.

Keratoconus

Keratoconus is.amnoninflammatory ocular disorder char-
acterized by progressive thinning and conelike protrusion
of the corhea. The corneal topographic changes result
in highgirregular astigmatism and reduced visual acu-
ity, which can manifest as image blurring or distortion
(Figure 2).° Multiple case series and controlled studies
have reported a positive association between keratoconus
and a history of atopic disease.'*!

The precise etiology of keratoconus in the context of
AD is unclear and likely is multifactorial. Habitual eye
rubbing from periocular pruritus and discomfort has been
reported to be a notable contributor to keratoconus.' In
addition, intrinsic inflammation and imbalance of cyto-
kines and proteases also may contribute to development
of keratoconus."

Keratoconus is a progressive condition that can
severely impact vision, making it critical to diagnose

FIGURE 1. A, Atopic keratoconjunctivitis with conjunctival (yellow triangles) and limbal (blue triangle) inflammation with white Horner-Trantas dots
(black arrow). B, After 3 months of tacrolimus ointment 0.03% daily.
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FIGURE 2. Chronic atopic conjunctivitis with giant papillae on the
superior tarsal conjunctiva caused chronic irritation and pruritus, which
triggered frequent eye rubbing. Several giant papillae are indicated by
black arrows. The patient developed keratoconus.

patients before irreversible vision loss occurs. Individuals
with risk factors, such as AD of the eyelids, history of
eye rubbing, or family history of keratoconus, should be
advised to receive routine vision screening for worsening
astigmatism, especially during the first few decades of life
when keratoconus progresses rapidly.

The conservative management for early keratoconus
includes glasses and gas-permeable contact lensesfor
correction of visual acuity and astigmatism. For advanced
keratoconus, scleral lenses often are prescribed. These
large-diameter, gas-permeable lenses aré designed to
rest on the sclera and arch over thé entire cornea.’
Alternatively, corneal collagen cross-linking is a newer
technique that utilizes riboflavindand UVA irradiation to
strengthen the corneal tissueslt has proven to be safe
and effective in slowing .or stopping the progression
of keratoconus, particularly when treated at the early
stage, and received US Food and Drug Administration
approval in 2016.°

Glaucoma
Glaucoma is a well-known complication of AD and can
lead to irreversible ocular hypertension and optic nerve
damage. Corticosteroid use is a major risk factor for
glaucoma, and the rise in IOP is thought to be due to
increased aqueous outflow resistance.™

Multiple case reports have linked glaucoma to long-
term use of potent topical corticosteroids in the facial
and palpebral regions, which has been attributed to
direct steroid contact and absorption by ocular tissues,
as glaucoma rarely occurs with topical steroid appli-
cation elsewhere on the body."" Systemic steroids
(ie, prednisolone) taken for more than 8 weeks also have
been associated with a marked rise in IOP.*®

Certain risk factors may predispose a steroid user to
increased 1OP, including existing open-angle glaucoma,
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diabetes mellitus, collagen disease, and high myopia.’>*

Steroid responders and younger individuals also demon-
strate increased sensitivity to steroids.”

Given that glaucoma often is asymptomatic until
advanced stages, early detection is the key for proper
intervention. Periodic glaucoma screening by an oph-
thalmologist would be appropriate for known steroid
responders, as well as patients with a prolonged history
of topical steroid application in the palpebral region
and systemic steroid use, family history of glaucoma, or
known ocular pathology.”® Furthermore, patients with
concurrent glaucoma and AD should be jointly managed
by dermatology and ophthalmology, and systemic and
topical corticosteroid use should be minimized in favor of
alterative agents such as calcineurin inhibitors.?

In addition to steroid-induced glaucoma, intrin-
sic atopic glaucoma recently has been proposed as a
clinical entity and is characterized by increased inflam-
matory cytokines—IE-8 ‘and” CCL2—in the aqueous
humor and abnormal accumulation of fibers in corneo-
scleral meshwork:*

Cataracts

Cataracts. are estimated to affect 8% to 25% of patients
with AD.?'* Unlike age-related cataracts, cataracts asso-
ciated, with AD are observed in adolescents and young
adults in addition to the older population. The progres-
sion of lenticular opacity can rapidly occur and has been
reported to coincide with AD flares. %

Patients with AD typically present with anterior or
posterior subcapsular cataracts instead of nuclear and
cortical cataracts, which are more common in the general
population.””? Anterior subcapsular cataracts are more
specific to AD, whereas posterior subcapsular cataracts
are associated with both prolonged corticosteroid use and
AD.* Children generally are more sensitive to steroids
than adults and may develop cataracts more rapidly and
at lower concentrations.”

The pathophysiology of cataract formation and pro-
gression in the context of AD is multifactorial. Cataract
patients with AD have compromised blood-retinal bar-
rier integrity as well as increased oxidative damage in
the lens.?**! Genetics and blunt trauma from eye rubbing
are thought to play a role, and the latter has been associ-
ated with faster progression of cataracts.® In contrast,
corticosteroid-induced cataracts likely are caused by tran-
scriptional changes and disrupted osmotic balance in the
lens fibers, which can lead to fiber rupture and lens opaci-
fication.?*** Systemic corticosteroids show the strongest
association with cataract development, but inhaled and
topical steroids also have been implicated.?

Although cataracts can be surgically corrected, pre-
vention is critical. Patients with early-onset periorbital
AD, prolonged use of topical or systemic corticoste-
roids, and family history of cataracts should be routinely
screened. Anterior and posterior subcapsular cataracts
are diagnosed with red reflex examinations that can be
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readily performed by the primary care physician or oph-
thalmologist.®® Atopic dermatitis patients with cataracts
should be advised to use calcineurin inhibitors and alter-
native treatments in place of corticosteroids.

Retinal Detachment
Retinal detachment (RD) is a serious complication of AD
that can present in individuals younger than 35 years.
The incidence of RD in patients with AD has been esti-
mated to be 4% to 8%.** Retinal detachment manifests
with visual disturbances such as flashing lights, shadows,
visual field defect, and blurring of vision, but also may
occur in the absence of vision changes.®

Across multiple case series, patients who developed RD
were consistently found to have AD in the facial or perior-
bital region and a history of chronic eye rubbing. Multiple
patients also presented with concurrent proliferative vit-
reoretinopathy, lens subluxation, and/or cataracts.®* The
mechanism for RD has been attributed to ocular contusion
from vigorous eye rubbing, as fundus findings between
traumatic and AD-associated RD are similarly characterized
by tractional breaks in the retina at vitreous base borders.*”

Avoidance of eye rubbing and optimized treatment
of facial AD may help prevent RD in patients with AD.
Furthermore, all patients with symptoms of RD should be
immediately referred to ophthalmology for surgical repair.

Herpetic Ocular Disease

Ocular herpes simplex virus infections cause oculat pain
and are associated with notable visual morbidity, as
recurrences can result in irreversible corneal scarring and
neovascularization. Two retrospective case-control studies
independently reported that individuals with‘a history of
AD are at greater risk for herpetic/ocular disease com-
pared to age-matched controls.?* Furthermore, atopic
disease is associated with higher recurrence rates and
slower regeneration of the eornealepithelium.*

These findings suggest that AD patients with a his-
tory of recurrent herpetic ocular diseases should be closely
monitored and treated with antiviral prophylaxis and/or
topical corticosteroids, depending on the type of keratitis
(epithelial or stromal).*” Furthermore, active ocular herpetic
infections warrant urgent referral to an ophthalmologist.

Dupilumab-Associated Ocular Complications
Dupilumab, a monoclonal antibody that blocks IL-4 and
IL-13 signaling, is the first biologic therapy to be approved
for treatment of moderate to severe AD. Prior clinical trials
have described a higher incidence of anterior conjuncti-
vitis in dupilumab-treated AD patients (5%-28%) com-
pared to placebo (2%-11%).*' Of note, the incidence may
be as high as 70%, as reported in a recent case series.*?
Interestingly, independent trials assessing dupilumab
treatment in asthma, nasal polyposis, and eosinophilic
esophagitis patients did not observe a higher incidence of
conjunctivitis in dupilumab-treated patients compared to
placebo, suggesting an AD-specific mechanism.*
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Prominent features of dupilumab-associated conjunc-
tivitis include hyperemia of the conjunctiva and limbus, in
addition to ocular symptoms such as tearing, burning, and
bilateral decrease in visual acuity. Marked reduction of
conjunctival goblet cells has been reported.* In addition
to conjunctivitis, blepharitis also has been reported during
dupilumab treatment.*

Standardized treatment guidelines for dupilumab-
associated ocular complications have not yet been estab-
lished. Surprisingly, antihistamine eye drops appear to be
inefficacious in the treatment of dupilumab-associated con-
junctivitis.*! However, the condition has been successfully
managed with topical steroids (fluorometholone ophthal-
mic suspension 0.1%) and tacrolimus ointment 0.03%.*
Lifitegrast, an anti-inflammatory agent approved for
chronic dry eye, also has been suggested as a treat-
ment option for patients refractory to topical steroids.*
Alternatively, cessation of.dupilumab could be considered
in AD patients who éxperience severe ocular complica-
tions. Atopic dermatitis patients taking dupilumab who
have any concerning signs for ocular complications should
be referred to an ophthalmologist for further diagnosis
and management.

Conglusion

Practicing dermatologists likely will encounter patients
with concurrent AD and ocular complications. Although
eye examinations are not routinely performed in the care
of AD patients, dermatologists can proactively inquire
about ocular symptoms and monitor patients longitu-
dinally. Early diagnosis and treatment of these ocular
conditions can prevent vision loss in these patients.
Furthermore, symptomatic control of AD and careful con-
sideration of the side-effect profiles of medications can
potentially reduce the incidence of ocular complications
in individuals with AD.

Patients with visual concerns or risk factors, such as a
history of vigorous eye rubbing or chronic corticosteroid
use, should be jointly managed with an ophthalmolo-
gist for optimized care. Moreover, acute exacerbations of
ocular symptoms and visual deterioration warrant urgent
referral to ophthalmology.
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