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Atopic dermatitis (AD) is a chronic inflammatory skin di-
sease that represents a significant burden for both patients 
and the healthcare system. Dupilumab, an interleukin-4 
and interleukin-13 inhibitor approved for the treatment of 
AD, has a favourable safety profile and is generally well 
tolerated. However, several adverse events have been re-
ported in clinical trials and in real-world data (RWD) (1). 
While ocular complications were frequently reported in 
clinical trials investigating dupilumab for the treatment of 
AD, they were not as common in clinical trials regarding 
other indications, such as asthma and nasal polyposis (2). 
The ocular surface is generally involved and the most 
frequently reported signs and symptoms include conjun-
ctivitis, dry or watery eyes, blepharitis, keratitis, eyelid 
dermatitis,, and palpebral oedema (2). Interestingly, the 
reported prevalence of dupilumab-associated ocular sur-
face disease (OSD) was much higher in prospective and 
real-world evidence (RWE) (25.1%) than in randomized 
controlled trials (10.9%) (2). The exact pathogenesis of 
dupilumab-associated OSD is currently unknown with 
some studies pointing to alterations of the tear film due 
to functional changes of goblet cells (3) or meibomian 
gland dysfunction (4) during treatment with dupilumab. 

The aim of this study was to focus on the prevalence 
and characteristics of ophthalmological alterations in 
patients affected by AD during treatment with dupilumab.

MATERIALS AND METHODS
This cross-sectional study was conducted from January to Novem-
ber 2024 at the Dermatology and Ophthalmology Units of San 
Martino University Hospital, Genoa, Italy. Adults (≥ 18 years) with 
AD treated with dupilumab for at least 6 months were enrolled. 
Patients under ophthalmological treatment or unable/unwilling 
to provide informed consent were excluded. Written informed 
consent was obtained from all participants.

Demographic and clinical data (age, gender, disease and treat-
ment duration, ophthalmological comorbidities) were collected 
from clinical records. Each patient underwent a simultaneous 
dermatological and ophthalmological evaluation.

Dermatological assessment included full-body examination, 
EASI scoring (5), and DLQI (Italian version) (6). Ophthalmolo-
gical evaluation included best corrected visual acuity, slit-lamp 
examination with grading of bulbar conjunctival hyperaemia 
(0–4) (7), collarettes (0–4) (8), eyelid margin erythema (0–3) (7), 
corneal fluorescein staining (Oxford scale) (9), and completion of 
the OSDI questionnaire (10).

Descriptive statistics were expressed as means, counts, and 
percentages. Associations between quantitative variables were 

analysed using linear correlation; Fisher’s exact test was used 
for categorical variables. Linear regression and a Generalized 
Linear Mixed Model (GLMM) were applied to assess the impact 
of explanatory variables. Analyses were performed in R v4.3.1 (R 
Foundation for Statistical Computing, Vienna, Austria).

RESULTS

A total of 53 patients were recruited of whom 34 were 
male (64.2%) and 19 female (35.8%). The average (SD) 
age was 34.1 (16.8) years (range 18–75). The average 
(SD) duration of treatment with dupilumab was 94.8 
weeks (72.1). The distribution of disease was: head 
and neck in 29/53 patients (54.7%), upper limbs in 
17/53 patients (32.1%), lower limbs in 15/53 patients 
(28.3%), trunk in 14/53 patients (26.4%), and hands in 
10/53 patients (18.9%). The average (SD) EASI score 
was 6.5 (7.8). The ophthalmologic comorbidities of the 
enrolled participants are summarized in Table I. Signs 
of OSD were found in a total of 49/53 patients (92.5%). 
The different prevalent signs of OSD are summarized 
in Table II.

In particular, collarettes were found in 45/53 patients 
(84.9%), with a total of 90/106 eyes, grade 2 or worse 
collarettes (> 10 lashes with collarettes per eyelid) were 
found in 45/106 eyes (42.5%). Eyelid margin erythema 
was found in 42/53 patients (79.2%), with a total of 
82/106 eyes; moderate–severe grade eyelid margin eryt-
hema was found in 16/106 eyes (15.1%).

Bulbar conjunctivitis was found in 31/53 patients 
(58.5%), with a total of 60/106 eyes, 2 cases were uni-
lateral and 29 bilateral; moderate–severe grade bulbar 
conjunctivitis was found in 16/106 eyes (15.1%).

Table I. Prevalence of different ophthalmologic comorbidities in 
the study population

Comorbidity Patients, n (%)

Myopia 4 (7.5)
Astigmatism 1 (1.9)
Recurrent conjunctivitis 7 (13.2)
Chronic conjunctivitis 4 (7.5)
Allergic blepharitis 4 (7.5)
Keratoconus 1 (1.9)
Chalaza 2 (3.8)
Cataract 1 (1.9)
Choroidal nevus 1 (1.9)
Hypermetropy 1 (1.9)
Photoreactive keratectomy 1 (1.9)
Corneal ulcers 1 (1.9)
Dry eye 1 (1.9)
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A positive association was found between collarettes 
and eyelid erythema (t  =  2.773; p = 0.007), between eye-
lid erythema and conjunctivitis (t = 4.557; p = 0.00002), 
and between collarettes and conjunctivitis (t = 2.025; 
p = 0.047).

Mild (grade II) corneal fluorescein staining was found 
in 10/106 eyes (9.4%). The average Oxford score (SD) 
was 0.31 (0.63).

Dry eye symptoms (OSDI score ≥ 13) were found in 
10/53 patients (18.9%). In particular, mild symptoms 
(OSDI score 13–22) were present in 9/53 patients 
(16.9%) and severe symptoms (OSDI score 33–100) 
were reported by 1/53 patients (1.9%). The average OSDI 
score (SD) was 6.8 (6.8).

The OSDI score was not associated with collarettes, 
eyelid erythema, or conjunctivitis (p > 0.05).

The localization of disease was not associated with the 
presence of any sign of OSD (p > 0.05).

A previous history of ophthalmological disease was 
not associated with the presence of any sign of OSD 
(p > 0.05).

DISCUSSION

In this cross-sectional study, 53 adult patients under 
long-term treatment with dupilumab underwent derma-
tological and ophthalmological examination in order to 
evaluate the prevalence and severity of different ocular 
alterations indicative of OSD. 

A major finding of this study was the high preva-
lence of signs of OSD (92.5%), which is similar to that 
reported in a previous study conducted on patients with 
moderate–severe AD who were not treated with biologic 
drugs (91.3%) (3). This could signify that, regardless of 
their treatment, all patients with moderate–severe AD 
are at greater risk of developing OSD, which may not 
be induced, but rather exacerbated, by the treatment with 
dupilumab. However, it must be noted that the results 

reported by Achten et al. (3) and ours are not perfectly 
comparable because of the different diagnostic methods 
that were employed.

Another interesting finding was the high prevalence of 
collarettes in our cohort (84.9%). Collarettes are waxy 
cylindrical debris at the base of the eyelashes, which are 
considered a pathognomonic sign of Demodex blepha-
ritis (11), a common chronic inflammatory condition 
affecting the eyelid margins linked to the proliferation 
of Demodex mites (11). 

Noteworthy is that it has been previously hypothesized, 
albeit never confirmed, that Demodex colonization could 
have a role in the pathogenesis of dupilumab-associated 
conjunctivitis (12). In particular, as the role of type 2 
immunity in the regulation of hair follicle commensalism 
by Demodex mites has been established (13), dupilumab-
mediated inhibition of T helper (Th) cell 2 signalling may 
hypothetically compromise the immune response against 
helminth infections, thus promoting the proliferation of 
Demodex mites (12). This theory is supported by the 
findings of a 2016 study, which showed that Demo-
dex mites rapidly colonize genetically modified mice 
(BALB/c-IL13/IL4) with impaired Th 2 response (14).

Eyelid margin erythema (79.2%) and bulbar conjuncti-
vitis (58.5%) were frequently observed. These findings 
may be manifestations of Demodex blepharitis, as sug-
gested by the association between collarettes, eyelid 
erythema, and conjunctivitis. Nonetheless, although no 
significant correlation was found between a history of 
allergic conjunctivitis and the presence of bulbar conjun-
ctivitis at the visit, an allergic origin cannot be ruled out.

A corneal fluorescein staining test, which evaluates 
damage to the cornea, revealed only mild grade staining 
in 9.4% of all patients. This prevalence is comparable to 
that found in the general adult population (8.7%) (15). 

Symptoms indicative of dry eye disease were present 
in 18.9% of all enrolled patients, a lower prevalence 
than that reported by another publication conducted 
on patients with AD after 6 months of treatment with 
dupilumab (33.3%) (16). However, in the cited study, 
dry eye disease was assed using objective methods (tear 
film breakup time test, osmolarity and Schirmer test), 
while our results are based on self-reported OSDI score.

Our study has several limitations. First, its cross-
sectional design prevents the assessment of causality 
between dupilumab and the high prevalence of OSD 
observed. A prospective study evaluating patients before 
and after starting dupilumab would better clarify this 
point. Second, the absence of a control group limited our 
ability to compare OSD prevalence among patients with 
and without AD. A case-control study comparing both 
the presence of OSD and the prevalence of Demodex 
infestation in patients with AD and in healthy controls 
would certainly provide valuable information. Lastly, 
although collarettes are indicative of Demodex blep-
haritis, we did not confirm the presence of Demodex 

Table II. Prevalence of different signs of OSD in the study population

Sign Patients, n (%) Eyes, n (%)

All signs 49 (92.5) 99 (93.4)
Collarettes 45 (84.9) 90 (84.9)
Grade 1 24 (45.3) 45 (42.5)
Grade 2 14 (26.4) 25 (23.6)
Grade 3 6 (11.3) 12 (11.3)
Grade 4 4 (7.5) 8 (7.5)
Eyelid margin erythema 42 (79.2) 82 (77.4)
Grade 1 35 (66.0) 66 (62.3)
Grade 2 7 (13.2) 12 (11.3)
Grade 3 2 (3.8) 4 (3.8)
Bulbar conjunctivitis 31 (58.5) 60 (56.6)
Grade 1 24 (45.3) 44 (41.5)
Grade 2 6 (11.3) 12 (11.3)
Grade 3 3 (5.7) 4 (3.8)
Grade 4 0 (0) 0 (0)
Corneal fluorescein staining 13 (24.5) 22 (20.8)
Grade 1 8 (15.1) 12 (22.6)
Grade 2 6 (11.3) 10 (18.9)
Grade 3 0 (0) 0 (0)
Grade 4 0 (0) 0 (0)
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mites, which would have strengthened the hypothesis 
of their involvement in OSD among dupilumab-treated 
patients. Future studies should focus on the demonstra-
tion of Demodex mite presence, for example by sampling 
eyelashes to be examined with optical microscopy.
The authors have no conflicts of interest to declare.
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