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Dear Editor,

|

of intraocular pressure (IOP) control!). Therefore, novel

n glaucoma filtration surgery, suppression of postoperative

conjunctival fibrotic scar formation is a critical determinant

antifibrotic treatments are needed to improve surgical
outcomes. Interleukin (IL)-4 and IL-13, type-2 cytokines,
are overexpressed in the conjunctiva of patients with severe
allergic or cicatricial ocular surface diseases”, promoting

61 Therefore, these cytokines may

conjunctival fibrosis
contribute to postoperative bleb scarring when glaucoma
filtration surgery is performed in patients with ocular allergy.
Dupilumab, an IL-4 receptor-a antibody that inhibits the
signaling of both IL-4 and IL-13 and is widely used for various
type 2 inflammatory disorders, including atopic dermatitis,
asthma, and chronic rhinosinusitis with nasal polyposis,
chronic spontaneous urticaria, prurigo nodularis, bullous
pemphigoid, chronic obstructive pulmonary disease, and
eosinophilic esophagitis”’. Here, we report a case in which
postoperative subconjunctival scarring following filtration

surgery was attenuated after dupilumab therapy.

Ethical Approval As this is a single-case report, IRB review
and approval was waived according to the Ethical Guideline
for Clinical Research issued by Ministry of Health, Welfare
and Labour, Japan. A written informed consent was obtained
from the patient.

CASE PRESENTATION

A 56-year-old man was referred for glaucoma surgery.
Despite treatment with topical carteolol hydrochloride,
topical latanoprost, and oral acetazolamide, his IOP remained
20 mm Hg in both eyes. The patient had atopic dermatitis
since infancy (onset at 8mo), which was managed with
topical corticosteroids. The patient had developed severe
allergic reactions and blepharitis to other glaucoma eye drops;
therefore, additional topical medications were contraindicated.
Accordingly, a PreserFlo MicroShunt (Santen Pharmaceutical
Co., Ltd., Osaka, Japan) was implanted in his right eye. Both
procedures were performed by the same surgeon at the same
clinic using the same technique. During surgery, surgical
sponges soaked in 0.4 mg/mL mitomycin C were applied to
the scleral surgical site for 3min to prevent bleb scarring. The
patient was advised to stop using all IOP-lowering eye drops
immediately after the surgery. Additionally, betamethasone
sodium phosphate eye drops were applied twice daily for 2wk
preoperatively and four times daily for 3mo postoperatively.
This perioperative regimen was identical for both eyes.
Postoperatively, a localized bleb formed (Figure 1A), and
the IOP rose above 10 mm Hg within 2wk (Figure 2). The
Indiana Bleb Appearance Grading Scale'™ score was H2,
El, VO, SO in right eye. Two months after surgery, anti—
IL-4 receptor a antibody therapy (dupilumab) was initiated
for atopic dermatitis, resulting in marked improvement in
the skin condition of the patient. Five months after starting
dupilumab, a PreserFlo MicroShunt was implanted in the left
eye. In contrast to the right eye, a diffuse bleb formed in the
left eye (Figure 1B), and the IOP remained below 10 mm Hg
throughout follow-up (Figure 2). The Indiana Bleb Appearance
Grading Scale score was H2, E3, V1, SO in left eye. At present
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Bleb formation before and after dupilumab in atopic dermatitis

Figure 1 Slit lamp images of bleb formation in the conjunctiva of the patient who underwent PreserFlo MicroShunt implantation surgery

before (A) and after (B) dupilumab treatment A: A localized, avascular bleb formed in the right eye; B: In contrast, a widespread bleb formed

in the left eye.
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Figure 2 Longitudinal profile of intraocular pressure before and

after surgery.

(18mo postoperatively for the right eye and 11mo for the left),
without glaucoma medications, the IOP was 15 and 8 mm Hg
in the right and left eye, respectively.

DISCUSSION

This study is the first to describe the formation of a bleb
following glaucoma filtration surgery before and after
dupilumab treatment. In the present case, PreserFlo
MicroShunt implantation surgery following dupilumab
treatment resulted in larger bleb and greater reduction in IOP.
This case suggests that IL-4/IL-13 inhibition by dupilumab
may suppress conjunctival scarring after glaucoma filtration
surgery in patients with atopic dermatitis.

Elevated levels of IL-4 and IL-13 have been demonstrated in
the conjunctiva of patients with atopic keratoconjunctivitis,
ocular cicatricial pemphigoid, or mucous membrane
pemphigoid”*. These cytokines act on conjunctival fibroblasts
through the IL-4 receptor a, promoting cellular proliferation,
enhancing collagen lattice contraction, and exerting
antiapoptotic effects'>”. Additionally, IL-4 and IL-13 stimulate
collagen synthesis while suppressing matrix metalloproteinase
production, thereby contributing to fibroproliferative

5-6,10

changes in the conjunctiva®'", Consequently, these type 2

cytokines contribute to the formation of conjunctival giant
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papillae in patients with vernal keratoconjunctivitis!
conjunctival fibroproliferative changes in patients with ocular
cicatricial pemphigoid. Accordingly, cases of patients with
atopic or vernal keratoconjunctivitis with conjunctival giant
papillae regressed following dupilumab treatment have been
reported”’. Overall, these cytokines might also contribute to
postoperative fibrosis, scarring, and shrinkage of the bleb in
patients with atopic dermatitis following glaucoma filtration
surgery. In the present case, filtration surgery performed after
initiating dupilumab therapy was associated with reduced
fibrosis of the bleb and formation of a larger bleb. This effect is
attributed to the inhibition of IL-4/13 signaling by dupilumab.
Dupilumab has also been reported to paradoxically induce
ocular surface inflammation including conjunctivitis,
blepharitis, keratitis, and dry eye in patients with atopic
dermatitis''¥. The mechanism underlying these adverse
reactions is not fully understood; however, one hypothesis
suggests that a shift toward Th1/Th17-type immune responses
caused by the dupilumab-induced inhibition of Th2 cytokine
signaling may cause inflammation'"”. Further studies are
needed to evaluate the effect of dupilumab on filtration surgery
for glaucoma.

Among allergic diseases, atopic dermatitis is associated with
the highest risk of developing glaucoma in a nationwide
cohort study in Korea'”. In addition, patients with glaucoma
and severe atopic dermatitis are reportedly considerably
more likely to require surgery!”. Takakuwa et al® proposed
atopic glaucoma as one of the clinical entities of atopic ocular
complications and atopic glaucoma tends to be severe and
accompanied by inflammatory responses. Therefore, glaucoma
management in patients with atopic dermatitis is a clinical
challenge. Although this single-case report cannot prove a
cause-and-effect relationship, dupilumab may warrant further
investigation as a potential adjunctive agent for glaucoma
filtration surgery in patients with atopic dermatitis.
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