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ABSTRACT

Purpose: To report a case of dupilumab-associated blepharoconjunctivitis.

Observations: A 48 year-old Caucasian male presented with bilateral blepharitis, multiple chalazia, dry eye
disease and significant papillary conjunctivitis. The past medical history included fourteen years of severe atopic
dermatitis. After failed attempts to treat atopic dermatitis with topical corticosteroids, the patient enrolled into a
four-year clinical trial of biweekly dupilumab injections. Four to six weeks after initiation of dupilumab, the
patient reported blurred vision, ocular irritation and redness. Slit lamp examination demonstrated bilateral
meibomian gland dysfunction, edematous eyelids with multiple chalazia and significant papillary conjunctivitis.
Meibography by Lipiscan revealed significant truncation, atrophy and bifurcation of meibomian glands bilat-
erally. The patient's multiple chalazia were excised and eyelid hygiene was closely followed. Cliradex wipes and
Avenova were added to the patient's regime and one session of Lipiflow treatment was administered. The patient
continued this eyelid hygiene regimen along with neomycin/polymyxin B/dexamethasone ophthalmic ointment
after each dupilumab infusion.

Conclusions and Importance: Five weeks after Lipiflow treatment with concomitant use of Cliradex and Avenova,
visual acuity and ocular discomfort improved. Current treatment includes Cliradex eyelid wipes along with
neomycin/polymyxin B/dexamethasone ophthalmic ointment for a week after each dupilumab infusion. Topical
steroids and antibiotics with eyelid hygiene are effective ways to treat atopic dermatitis patients exhibiting
dupilumab's ocular side effects. Lipiflow therapy may also help in treatment.

1. Introduction

Dupilumab is a fully human monoclonal antibody specifically pre-
venting the signaling of IL-4 and IL-13 by inhibiting the IL-4 receptor
alpha subunit. This treatment has been evaluated for diseases that are
implicated by Th2 pathways predominant with IL-4 and IL-13 such as
moderate-to-severe atopic dermatitis, asthma and chronic sinusitis.
Dupilumab's dual antagonism against these cytokines potently inhibits
the Th2 effector responses resulting in significant clinical improve-
ments. Studies evaluating the administration of dupilumab have shown
to be effective in terms of clinical outcome and patient-reported
symptoms of anxiety and health-related quality of life.

Dupilumab has reported possible ocular side effects such as con-
junctivitis, blepharitis, keratitis, eye pruritus and dry eye. Specifically,
in patients with atopic dermatitis, studies have reported an increased
incidence of conjunctivitis with dupilumab use. To our knowledge, this
is the first report of blepharoconjunctivitis associated with dupilumab
use.

2. Case report

A 48-year-old Caucasian male presented with bilateral blepharitis,
multiple bilateral chalazia and dry eye complaining of blurred vision,
ocular irritation and redness starting four to six weeks after dupilumab
use. Fourteen years ago, the patient was diagnosed with severe atopic
dermatitis. After failed treatment with several topical corticosteroids,
the patient enrolled in a clinical trial of biweekly dupilumab injections
for the past four years.

Approximately four to six weeks following the initiation of dupi-
lumab, significant improvement in symptoms of atopic dermatitis was
noted. Six months later, multiple chalazia developed which worsened
with topical antibiotic drops prescribed by an outside ophthalmologist.
Instead, the patient attempted conservative care with warm com-
presses. Despite these efforts, persistent chalazia resulted in induced
astigmatism and reduced vision and patient presented to our clinic for
excisions. On presentation, his best corrected visual acuity was 20/40 in
right eye and 20/30 in the left eye. Slit lamp examination revealed
bilateral meibomian gland dysfunction, edematous eyelids with mul-
tiple chalazia and significant papillary conjunctivitis with inferior
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Fig. 1. External photographs showing bilateral blepharoconjunctivitis and left lower eyelid chalazion.

bulbar injection. There was a bilateral superficial punctate keratitis and
a decreased tear breakup time noted. The rest of the exam was within
normal limits. He was started on neomycin/polymyxin B/dex-
amethasone ophthalmic ointment and tobramycin/dexamethasone
eyedrops twice a day. He ultimately underwent excision of his multiple
chalazia.

Examination three weeks after initiation of therapy showed newly
presenting early corneal scarring in left eye with no significant im-
provement in his symptoms. His treatment was subsequently changed
to loteprednol eye drops and frequent preservative-free artificial tears.
Despite being on one month of loteprednol eye drops, the patient pre-
sented with persistent blepharoconjunctivitis and significant
Meibomian gland disease. Under slit lamp examination, superficial
punctate keratitis with bilateral peripheral corneal neovascularization
were noted (Fig. 1). The patient felt that his ocular symptoms improved
on the loteprednol but opted to stop as he felt it was causing depression.
As a result, the patient was placed back on neomycin/polymyxin B/
dexamethasone ophthalmic ointment.

Meibography by LipiScan revealed significant truncation, atrophy
and bifurcation of the patient's meibomian glands bilaterally (Fig. 2).
The patient underwent manual debridement of his eyelids margin.
Avenova and cliradex wipes were added to his lid hygiene regime

followed by Lipiflow treatment.

At follow up five weeks after the Lipiflow treatment, the best cor-
rected visual acuity was 20/40 in both eyes. Patient reported significant
improvement in ocular discomfort since the last visit. A cotton appli-
cator test showed significant improvement of meibomian gland ex-
pression and a stimulation of 0.3 PSI pressure on the patient's eye by the
meibomian gland evaluator examined the oil quality, quantity and
number of functional glands. Slit lamp examination identified mild
improvement of palpebral conjunctiva with stable corneal presentation.
Current treatment includes Cliradex eyelid wipes, Avenova along with
neomycin/polymyxin B/dexamethasone ophthalmic ointment for a
week after each dupilumab infusion.

3. Discussion

As the most common inflammatory skin disorder, atopic dermatitis
affects 10% of the population worldwide with approximately 20% of
patients suffering from moderate-to severe disease.' Despite this high
incidence, current treatment options are limited and symptoms for
moderate-to-severe atopic dermatitis are inadequately controlled by
topical corticosteroids. However, dupilumab is the first FDA-approved
biological systemic treatment for moderate-to-severe atopic dermatitis.”

Fig. 2. LipiScan meibography image of the right and left eye, respectively, of a blepharoconjunctivitis patient showing overall truncation and atrophy of meiboimian

glands.
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In addition to improving symptoms of atopic dermatitis, clinical trials
have also reported a reduction of patient-reported symptoms of anxiety,
depression and improvement in overall quality of life.

Several trials have reported ocular complications with dupilumab
use for atopic-dermatitis.’*3-5 In a randomized, double-blind, placebo-
controlled clinical trial, conjunctivitis was also reported in 16% of
dupilumab users as compared to 9% of the placebo group.” In another
randomized placebo-controlled phase IIb trial, 2-11% of atopic der-
matitis patients using dupilumab reported conjunctival infections, ir-
ritations and inflammations as compared to the 3% in the placebo
group.’ In this trial, as well as another randomized placebo-controlled
phase III trial, the incidence of ocular side effects varied depending on
the patient's dupilumab dosing regimen.'-

A few further classified ocular side effects as non-infectious allergic
conjunctivitis and infectious conjunctivitis which includes con-
junctivitis of unspecified cause.>” One of these trials, indicated an in-
creased occurrence of non-infectious conjunctivitis in patients using
dupilumab ranging from 14 to 19% in contrast to 8% in the placebo
group in a phase IIb trial.> Unlike our patient, most reports of con-
junctivitis events were noted to be mild to moderate in severity.>° More
than 75% of the reported conjunctivitis resolved during the trial
treatment, however one of 920 patients and one of 740 patients with-
drew from the trial treatment due to adverse effects.”® Additionally,
Barnes et al.” presented a patient with severe-atopic dermatitis who
discontinued dupilumab treatment due to eyelid inflammation and ci-
catricial ectropion.

Although the underlying mechanism and cause of conjunctivitis in
these cases are still unclear, dupilumab use for asthma or nasal poly-
posis was not associated to have higher rates of conjunctivitis. This
suggests a unique relationship between dupilumab use for atopic der-
matitis and ocular complications rather than an inherent effect of du-
pilumab.*°

Studies have not revealed why the incidence of conjunctivitis and
severity of its presentation varies with dupilumab use. One trial found
conjunctivitis occurrence in 3% and 5% of users in weekly and biweekly
dose groups, respectively thus postulating that there may be an inverse
relationship between serum concentrations of dupilumab.? Some hy-
pothesize that this inverse relationship may be due to the pharmaco-
kinetics of dupilumab such that there is a higher target burden or lower
tissue distribution.® The local area's low serum concentration may play
a role in the inhibition of TH2 cells ultimately leading to con-
junctivitis.® However, this inverse relationship is not reported in other
varied dupilumab dosing regimen studies."*

Others suggest dupilumab's blocked IL-4 and IL-13 response may
result in an increased activity of ligands involved in atopic kerato-
conjunctivitis.® However, in the phase III trial, atopic keratoconjuncti-
vitis was reported in less than 0.5% users with no significant difference
between the trial and placebo group.® Of note, these cases were not
examined by ophthalmologists which may not render the true incidence
of conjunctivitis or a subtype of conjunctivitis with dupilumab use.’

In our patient, dupilumab was helpful in treating the symptoms of
atopic dermatitis. However, the continuous use of dupilumab resulted
in significant blepharoconjunctivitis. ~Treatment of blephar-
oconjunctivitis includes a variety of therapies. Topical and oral anti-
biotics and steroids have shown to resolve most refractory cases of
blepharoconjunctivitis. Stimulation of meibomian glands with warm lid
compressions and eyelid hygiene have also been reported to alleviate
blepharoconjunctivitis.®

Eyelid hygiene with Lipiflow, a thermal pulsation system, was
elected due to the severity and recurrence of blepharoconjunctivitis,
multiple chalazia and dry eye syndrome seen in our patient. Lipiflow is
therapeutically used to increase the quality of gland secretion, lipid
layer thickness, long term ocular surface disease index and standard
patient evaluation of eye dryness (SPEED) in dry eye patients.’ Lipiflow
treatment consists of heating both the inner and outer eyelid surfaces,
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while unblocking glandular plugs while simultaneously mechanically
massaging meibomian glands to relieve any obstruction.’ Several stu-
dies have reported significant improvement of tear film break up time
and dry eye symptoms after one twelve-minute treatment session with
Lipiflow.”'° A single Lipiflow session has also shown to be as effective
as three months of twice daily warm compresses.'® In our particular
case of blepharoconjunctivitis that was unresponsive to medical treat-
ment, improving meibomian gland dysfunction using eyelid hygiene
with Lipiflow treatment may have helped improve the blephar-
oconjunctivitis.

In our patient, dupilumab significantly improved symptoms of se-
vere atopic dermatitis while also improving patient-reported quality of
life. However, with continued use of dupilumab, adverse events such as
blepharoconjunctivitis and dry eye disease were noted. Rather than
discontinuing dupilumab, supportive care with topical steroids, topical
antibiotics, and lid hygiene were seen to be successful. Treatment with
Lipiflow may also help with the patient's signs and symptoms.

Patient consent

The patient consented to publication of the case orally. This report
does not contain any personal information that could lead to the
identification of the patient.
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