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ABSTRACT

Background: Conjunctivitis is among the most frequent adverse events (AEs) emerged in clinical trials for all biologic drugs
approved for atopic dermatitis (AD). However, real-world comparative data on the incidence, risk factors, and management of
conjunctivitis remain limited.

Objective: We aimed to compare the incidence, clinical features, and management of conjunctivitis in patients with moderate-
to-severe AD treated with dupilumab or tralokinumab in a real-life setting.

Patients and Methods: A multicenter, retrospective, observational study including adult patients with moderate-to-severe AD
treated with dupilumab or tralokinumab for at least 16 weeks was carried out. Demographic, clinical, and therapeutic data were
collected from 35 dermatological referral centers across Italy. Conjunctivitis incidence, severity, time to onset, and ophthalmo-
logic management were analyzed and compared between treatment groups.

Results: A total of 6668 patients were included (5899 on dupilumab and 769 on tralokinumab). Conjunctivitis occurred in
10.76% of dupilumab-treated and 12.61% of tralokinumab-treated patients, with no statistically significant difference in over-
all incidence. However, time to onset was significantly shorter with tralokinumab than with dupilumab (15.3 +14.5weeks vs.
35.5+45.2weeks, respectively; p<0.0001). Ophthalmologic management strategies were similar between groups, mainly in-
volving lubricants and corticosteroid-based eye drops. Dupilumab-treated patients more frequently discontinued or switched
treatment due to conjunctivitis than tralokinumab patients (25.4% vs. 14.4%, respectively; p <0.05).

Conclusions: Conjunctivitis represents a relatively frequent AE in patients with AD receiving dupilumab or tralokinumab.
However, earlier onset of conjunctivitis with tralokinumab and higher discontinuation rates with dupilumab suggest differing
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tolerability profiles. Early recognition of ocular symptoms is essential, and dermatologists should promptly initiate supportive

eye care and refer to ophthalmologists when appropriate to avoid unnecessary treatment interruptions.

1 | Introduction

Atopic dermatitis (AD) is a chronic, relapsing inflammatory
skin disease with a significant impact on quality of life [1, 2]. It
often coexists with other atopic conditions, including asthma,
rhinitis, and conjunctivitis [3]. AD pathogenesis involves ge-
netic and environmental factors, skin barrier dysfunction,
Staphylococcus aureus colonization, and a predominant T
helper 2 (Th2) immune response [4-7]. Central to this pro-
cess are interleukins (IL)-4 and IL-13, which impair barrier
integrity, activate eosinophils and mast cells, and promote IgE
production [8-11]. These cytokines also contribute to pruritus
and ocular surface inflammation, making them key targets
for modern biologic therapies [10, 11]. These insights have led
to the development of targeted biologics that block IL-4 and/or
IL-13 pathways, significantly advancing the treatment land-
scape for moderate-to-severe AD [12].

Currently, three biologics are approved for AD: dupilumab,
tralokinumab, and lebrikizumab. Dupilumab is a fully human
monoclonal antibody that inhibits both IL-4 and IL-13 signal-
ing by targeting the shared IL-4 receptor alpha subunit [13]. It
is approved by the United States Food and Drug Administration
(FDA) and the European Medicines Agency (EMA) for patients
aged >6months. Tralokinumab is a high-affinity IL-13-neu-
tralizing antibody approved for adults and adolescents aged
>12years [14, 15]. Lebrikizumab, a recently approved IL-13-
targeting antibody for patients aged >12years, differs from
tralokinumab by preventing IL-13 from binding to the IL-4Ra/
IL-13Ral receptor complex, rather than both IL-13Ral and IL-
13Ra2 [16, 17].

Clinical trials have demonstrated the efficacy and safety of dup-
ilumab [18-20], tralokinumab [21, 22], and lebrikizumab [16, 23]
in the treatment of AD. Conjunctivitis is among the most frequent
adverse events (AEs) for all these drugs. A systematic review and
meta-analysis including 40 randomized controlled trials, involv-
ing 14,598 participants, provided data on the impact of treatment
on conjunctivitis incidence. Moderate-to-high certainty evidence
showed that dupilumab (odds ratio [OR] 2.88 [95% confidence
interval [CI] 2.13-3.90]; risk difference: 40 additional cases per
1000 patients [95% CI 25-61]), lebrikizumab (OR 2.58 [95% CI
1.33-4.99]; risk difference: 34 additional cases per 1000 [95% CI
7-82]), and tralokinumab (OR 2.46 [95% CI 1.60-3.77]; risk differ-
ence: 32 additional cases per 1000 [95% CI 13-58]) were similarly
associated with an increased risk of conjunctivitis. Other agents ei-
ther showed no significant difference compared to placebo or were
supported by lower certainty evidence [24].

Proposed mechanisms for this AE include reduced goblet cell den-
sity due to IL-13 inhibition, altered mucin production, increased
Demodex mite density, and immune dysregulation in conjunctival-
associated lymphoid tissue, frequent eye rubbing in AD subjects
which acts as a mechanical and inflammatory amplifier in an
already vulnerable ocular environment (patients with blepharitis
and/or conjunctivitis before starting treatment) [25-28].

Standardized approaches to prevent conjunctivitis in patients
receiving biologics are lacking, and treatments often rely on the
use of ophthalmic preparations containing lubricants, cortico-
steroids, antibiotics, or topical calcineurin inhibitors. A 2019
consensus from the International Eczema Council highlighted
the importance of early identification and management of con-
junctivitis in AD patients treated with dupilumab by screen-
ing all the patients for ocular symptoms and informing them
of the risk of conjunctivitis prior to initiating dupilumab [29].
Importantly, a history of conjunctivitis should not preclude dup-
ilumab use, and treatment should generally be continued even
in the event of new-onset conjunctivitis, with timely referral to
an ophthalmologist [29]. Dermatologists are encouraged to initi-
ate basic ocular management (e.g., lubricating drops or antihis-
tamines) in case of dupilumab-associated conjunctivitis, but the
use of corticosteroid or immunomodulatory eye drops should be
guided by ophthalmologists [29].

Despite the increasing use of biologics for AD, as well as increas-
ing real-life data studies on their effectiveness and safety, com-
parative real-world data on conjunctivitis incidence, risk factors,
and management between dupilumab and tralokinumab remain
limited [30].

This multicenter, real-life study aimed to compare the incidence
of conjunctivitis in AD patients treated with dupilumab or
tralokinumab, identify potential risk factors, and describe real-
world management strategies. Lebrikizumab has been excluded
from our study since its recent approval limits the availability of
real-life data.

2 | Material and Methods

A multicenter, real-life, retrospective, observational study was
conducted involving patients affected by moderate-to-severe
confirmed diagnosis of AD who had been receiving treatment
with either dupilumab or tralokinumab for a minimum dura-
tion of 16 weeks. Data were collected from 35 academic and
nonacademic dermatological referral centers evenly distributed
throughout Northern, Central, and Southern Italy.

Eligible participants met the following inclusion criteria:
age>18years, a confirmed diagnosis of AD established by
a dermatologist, and ongoing treatment with dupilumab or
tralokinumab for at least 16 weeks at the time of data col-
lection. The following demographic and clinical parameters
were recorded for all included patients: age, sex, age at disease
onset, disease duration, biologic treatment initiation date,
atopic comorbidities (asthma, rhinitis, conjunctivitis, eosino-
philic esophagitis), and history of prior systemic therapies for
AD. No standardized wash-out period was applied between
prior systemic therapies and biologic initiation, reflecting
routine clinical practice in a real-world setting. For patients
who developed conjunctivitis during treatment, detailed clin-
ical information was gathered, including a previous history
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Key points

« Thisretrospective real-life multicenter study compared
the incidence, risk factors, and management of con-
junctivitis in patients with moderate-to-severe atopic
dermatitis treated with dupilumab or tralokinumab.

« While the overall incidence of conjunctivitis was com-
parable between treatment groups, tralokinumab was
associated with an earlier onset, whereas dupilumab
led more frequently to treatment discontinuation or
switching due to ocular adverse events.

« Our findings underscore the need for early recogni-
tion and proactive management of conjunctivitis in
patients affected by atopic dermatitis receiving biolog-
ics to optimize treatment adherence and outcomes.

of conjunctivitis, severity of ocular involvement (mild, mod-
erate, severe), any ophthalmologic diagnosis if available, time
between biologic initiation and conjunctivitis onset or wors-
ening of a previous conjunctivitis, referral to ophthalmologic
care, and therapeutic management, including both ocular and
biologic treatment decisions. Ocular severity was categorized
as mild, moderate, or severe based on clinical judgment at
each center. Mild cases typically involved limited conjunctival
hyperemia or discomfort without requiring ophthalmologic
referral. Moderate cases included more persistent symptoms
(e.g., tearing, burning, or foreign body sensation) often re-
quiring topical treatment. Severe cases involved marked
symptoms impacting quality of life or necessitating referral
to an ophthalmologist and/or changes in biologic treatment.
Patients were analyzed according to the initial biologic ther-
apy under which conjunctivitis occurred. Those who switched
to another biologic were not reclassified into the new treat-
ment cohort. Conjunctivitis was defined as the occurrence of
ocular signs or symptoms suggestive of conjunctival inflam-
mation (e.g., redness, tearing, pruritus, discomfort), as docu-
mented by the treating dermatologist and/or ophthalmologist.
Diagnosis was based on clinical judgment and, when applica-
ble, the initiation of topical ocular treatment. No standardized
diagnostic protocol was applied across centers.

Continuous variables were reported as meanz+standard de-
viation (SD), whereas categorical variables were summa-
rized as absolute frequencies and corresponding percentages.
Comparisons between the dupilumab and tralokinumab cohorts
were conducted using Student's t-test for continuous variables
and the Chi-square test for categorical variables. Finally, an or-
dinal logistic regression was performed to assess the association
between clinical factors and the severity of conjunctivitis, using
a proportional odds model with a logit link function. Severity
was treated as an ordinal outcome (1=mild, 2=moderate,
3 =severe).

Independent variables included sex, age, history of conjunctivi-
tis, and the time interval (in weeks) between initiation of bio-
logic drugs and onset of conjunctivitis. Model assumptions were
verified; statistical significance was set at p<0.05. All statisti-
cal analyses were performed using GraphPad Prism software,

version 8.0 (GraphPad Software Inc., La Jolla, CA, USA), with
statistical significance defined as p <0.05.

The study complied with the Declaration of Helsinki and local
ethical regulations. As it involved anonymized retrospective
data, formal ethical approval was waived.

3 | Results

A total of 6668 patients met the inclusion and exclusion cri-
teria of the study. Specifically, 5899 (88.5%) patients (3130
males [53.1%]; mean age 40.6 +21.7years) were treated with
dupilumab, whereas 769 (11.5%) subjects (455 males [59.2%];
mean age 44.4+21.1years) received tralokinumab. Baseline
demographic and clinical characteristics are summarized in
Table 1.

The tralokinumab cohort had a significantly higher mean age
(p<0.0001), later disease onset (24.0 £23.4 vs. 19.2 + 23.4 years,
p<0.0001), and a greater proportion of male patients (p <0.01)
compared to the dupilumab group. Conversely, the dupilumab
group had a significantly longer disease duration (22.3+17.5
vs. 20.3 £17.3years, p <0.01). Atopic comorbidities were largely
comparable between groups, with the exception of rhinitis,
which was slightly more prevalent in the tralokinumab group
(44.5% vs. 39.7%, p < 0.05). The prevalence of prior conjunctivitis
was similar.

Concerning previous systemic treatments, patients on traloki-
numab had been more frequently treated with cyclosporine
(68.0% vs. 61.2%; p <0.001), baricitinib (0.9% vs. 0.3%; p<0.01),
or upadacitinib (5.1% vs. 1.0%; p <0.0001). Conversely, a signifi-
cantly higher proportion of dupilumab patients were biologic/
Janus kinase (JAK) inhibitor-naive (97.3% vs. 74.3%, p <0.0001),
indicating a wider prior exposure to immunomodulators in the
tralokinumab cohort.

Conjunctivitis occurred in 635 of 5899 (10.8%) dupilumab-
treated patients and in 97 of 769 (12.6%) tralokinumab-treated
patients. Clinical features of affected patients are detailed in
Table 2.

Although the overall incidence was slightly higher in the traloki-
numab group, this difference was not statistically significant.

Interestingly, the mean time to onset of conjunctivitis was
significantly shorter in tralokinumab-treated patients
(15.3+14.5weeks) compared to those treated with dupilumab
(35.5+45.2weeks, p<0.0001). While the dupilumab group
showed a trend toward more frequent severe conjunctivitis and
ophthalmologic referrals, none of these differences reached sta-
tistical significance.

In terms of ophthalmologic management, the most frequently
used treatments were moisturizing eye drops (dupilumab: 303
[47.7%]; tralokinumab: 48 [49.5%]), corticosteroid-containing eye
drops (dupilumab: 147 [23.2%]; tralokinumab: 23 [23.7%]), and
combination corticosteroid-antibiotic preparations (dupilumab:
108 [17.0%]; tralokinumab: 14 [14.4%]), with no significant dif-
ferences between the two groups. Cyclosporine (dupilumab: 53
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TABLE1 | Demographic and clinical features of patients treated with dupilumab or tralokinumab.

Study population
Dupilumab Tralokinumab 4]
Number of patients 5899 769 < 0.0001
Sex, male 3130 (53.1%) 455 (59.2%) <0.01
Mean age 40.6 £21.7 444+21.1 <0.0001
Age of AD onset (years) 19.2+23.4 24.0+23.4 <0.0001
Mean duration of AD (years) 22.3+£17.5 20.3+£17.3 <0.01
Atopic comorbidities
Rhinitis 2342 (39.7%) 342 (44.5%) <0.05
Asthma 1522 (25.8%) 200 (26.0%) ns
Conjunctivitis 1585 (26.9%) 214 (27.8%) ns
Eosinophilic esophagitis 69 (1.2%) 5(0.7%) ns
Previous systemic treatment®
Oral corticosteroids 4708 (79.8%) 631 (82.1%) ns
Cyclosporine 3609 (61.2%) 523 (68.0%) <0.001
Methotrexate 183 (3.1%) 31 (4.0%) ns
Phototherapy 838 (14.2%) 124 (16.1%) ns
Dupilumab 0(0%) 170 (22.1%) na
Tralokinumab 75 (1.3%) 0 (0%) na
Abrocitinib 19 (0.3%) 3(0.4%) ns
Baricitinib 16 (0.3%) 7(0.9%) <0.01
Upadacitinib 57 (1.0%) 39 (5.1%) <0.0001

Naive to biologics/JAK inhibitors

5741 (97.3%)

571 (74.3%) <0.0001

Abbreviations: AD, atopic dermatitis; na, not applicable; ns, not significant.

2All patients had received more than one prior systemic treatment before initiating biologic therapy with dupilumab or tralokinumab.

[8.4%]; tralokinumab: 8 [8.3%]) and topical calcineurin inhibitors
(dupilumab: 24 [3.8%]; tralokinumab: 4 [4.1%]) were prescribed in
a minority of cases.

Regarding treatment continuation, a significantly lower pro-
portion of patients in the dupilumab group continued treatment
without interruption due to conjunctivitis (74.7% vs. 85.6%;
p<0.05). Consequently, switches to other biologics or JAK in-
hibitors were more frequent among dupilumab-treated patients,
particularly to upadacitinib (13.5% vs. 6.2%, p <0.05).

Notably, a total of 33 dupilumab patients (5.2%) switched to
tralokinumab and 10 (1.6%) to lebrikizumab, whereas 3 (3.1%)
and 1 (1.0%) tralokinumab patients later received dupilumab or
lebrikizumab, respectively. In all these cases, an improvement
in conjunctivitis was observed. Of note, all treatment switches
were motivated by the occurrence of conjunctivitis.

Subgroup analysis showed no significant associations between
sex, prior conjunctivitis history, or biologic type and conjuncti-
vitis onset. Ordinal logistic regression in the dupilumab cohort
did not identify any statistically significant predictors of con-
junctivitis severity. Among tested variables (sex, age, history of

conjunctivitis, and the time interval [in weeks] between initiation
of biologic drugs and onset of conjunctivitis, prior conjunctivitis,
and time to symptom onset), male sex showed a nonsignificant
trend toward more severe conjunctivitis (p =0.097). No signifi-
cant predictors were identified in the tralokinumab cohort.

4 | Discussion

Conjunctivitis represents one of the most frequently reported
and clinically impactful AEs in patients with AD treated with
dupilumab or tralokinumab. Although generally mild to mod-
erate, its occurrence can lead to discomfort, impaired quality of
life, and in some cases, treatment discontinuation or switching
[30, 31]. As targeted AD therapies become increasingly wide-
spread, a deeper understanding of conjunctivitis risk, timing,
and management is essential in daily clinical practice [31, 32].

A pooled analysis of 11 randomized, double-blinded, placebo-
controlled phase II and III trials investigating dupilumab
in AD (n=6, 2629 patients), asthma (n=3, 2876 patients),
chronic rhinosinusitis with nasal polyps (n=1, 60 patients),
and eosinophilic esophagitis (n=1, 47 patients) showed a
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TABLE 2 | Clinical characteristics of patients treated with dupilumab or tralokinumab developing conjunctivitis, including previous history of

conjunctivitis, conjunctivitis severity, and management.

Patients developing conjunctivitis

Dupilumab Tralokinumab P
Number of patients 635/5899 (10.8%) 97/769 (12.6%) ns
Sex, male 339 (53.4%) 42 (43.3%) ns
Mean age (years) 37.4+15.5 38.7+16.3 ns
History of conjunctivitis 288 (45.4%) 47 (48.5%) ns
Severity of conjunctivitis
Mild 263 (41.4%) 48 (49.5%) ns
Moderate 164 (25.8%) 21 (21.7%) ns
Severe 208 (32.8%) 28 (28.9%) ns
Time (weeks)? 35.5+45.2 15.3+14.5 <0.0001
Ophthalmologist referrals 255 (40.3%) 29 (29.9%) ns
Ophthalmologic treatment
Moisturizing eye drops 303 (47.7%) 48 (49.5%) ns
Corticosteroids eye drops 147 (23.2%) 23 (23.7%) ns
Corticosteroids + antibiotics eye drops 108 (17.0%) 14 (14.4%) ns
Cyclosporine eye drops 53 (8.4%) 8(8.3%) ns
Topical calcineurin inhibitors 24 (3.8%) 4 (4.1%) ns
Biologic treatment management
No treatment interruption 474 (74.7%) 83 (85.6%) <0.05
Switch to dupilumab 0(0%) 3(3.1%) na
Switch to tralokinumab 33(5.2%) 0 (0%) na
Switch to lebrikizumab 10 (1.6%) 1(1.0%) ns
Switch to abrocitinib 13 (2.1%) 2(2.1%) ns
Switch to baricitinib 19 (3.0%) 2(2.1%) ns
Switch to upadacitinib 86 (13.5%) 6(6.2%) <0.05

Abbreviations: na, not applicable; ns, not significant.
2Time between biologic treatment initiation and onset of conjunctivitis.

higher incidence of conjunctivitis in dupilumab-treated pa-
tients with AD compared to placebo (8.6%-22.1% vs. 2.1%-
11.1%). Moreover, greater disease severity and a prior history
of conjunctivitis were associated with an increased risk of de-
veloping conjunctivitis [33]. Of note, most cases were mild to
moderate, resolving in 80% of subjects while continuing dupi-
lumab treatment, and leading to permanent interruption only
in two patients. Furthermore, the incidence of conjunctivitis
in trials investigating the use of dupilumab for type two con-
ditions other than AD was lower for both dupilumab and pla-
cebo compared to the AD trial [33]. As a consequence, the risk
of conjunctivitis has been suggested to be specifically related
to the use of dupilumab in AD management [33].

A recent multicenter retrospective study by Reguiai et al.,
investigating the characteristics of patients who developed
conjunctivitis requiring discontinuation of dupilumab (83

subjects registered, data available for 71 patients), reported a
mean time of conjunctivitis onset following biologic initiation
of 4.5 + 3.63 months [34]. Furthermore, a multivariate analysis
showed that longer conjunctivitis duration, personal history
of asthma, and switching from dupilumab to JAK inhibitors
were the only factors significantly associated with a complete
resolution of dupilumab-associated conjunctivitis (p=0.018,
p=0.009, and p=0.002, respectively) [34]. Differently, in our
study, a mean time of conjunctivitis onset following biologic
initiation of 29.0 +41.4weeks was registered in patients who
interrupted treatment with dupilumab. Furthermore, no pre-
dictive factors for complete resolution of conjunctivitis were
identified.

In a large multicenter retrospective cohort study enrolling
210 patients, [35] et al. reported a 37% (n=78) incidence of
dupilumab-induced ocular surface disease (DIOSD) among
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dupilumab-treated AD patients over 52weeks, with most cases
presenting as blepharoconjunctivitis and requiring topical
management [35]. Treatment discontinuation due to DIOSD
occurred in only 4% of patients, highlighting the importance of
early recognition and intervention. Compared to our study, the
higher incidence (37% vs. 10.8%) may reflect the more focused
evaluation of ocular symptoms, while the lower discontinuation
(4% vs. 25.3%) rate suggests that timely management may pre-
vent treatment interruption. Recent data from the BioDay reg-
istry, involving 1223 subjects treated with dupilumab for up to
Syears, reported conjunctivitis as the most common AE (35.2%
of adults and 19.1% of pediatric patients), leading to discontin-
uation in 42 (3.4%) cases [36]. Finally, in a prospective study of
69 dupilumab-treated AD patients, Achten et al. reported that
20 (28.9%) developed DIOSD after treatment initiation, despite
91% already showing ocular surface abnormalities at base-
line. Ophthalmologic assessments were standardized using
the UTOPIA score, and cytologic analysis showed a decrease
in CK19-CD45-MUCS5AC+ cells, suggesting impaired goblet
cell function. Early ophthalmic treatment appeared to reduce
DIOSD severity over time [37].

As regards tralokinumab, data from five randomized, placebo-
controlled trials including 2285AD subjects reported an inci-
dence of mainly mild-to-moderate conjunctivitis higher (7.5%)
than placebo (3.2%) [37]. Of note, 78.6% of conjunctivitis re-
solved during the trials, and only two patients permanently
discontinued tralokinumab. AD severity at baseline, history of
allergic conjunctivitis/atopic keratoconjunctivitis, and presence
of atopic comorbidities were associated with an increased risk of
conjunctivitis [38].

In the recent real-world study by Dekkers et al. involving 84
patients treated with tralokinumab, 16 cases of conjunctivitis
(19.0%) were reported, leading to treatment discontinuation in
5/16 patients (31.3%) [39]. In comparison, our study showed a
lower incidence (12.6%) and a lower discontinuation rate (14.4%).
These differences may be explained by the prospective design of
Dekkers et al., which allowed for better capture of mild cases,
while our retrospective approach may have missed such events.
Conversely, the different discontinuation rate in our cohort may
reflect differences in clinical practice and greater access to alter-
native therapies [39].

Lastly, a systematic review and meta-analysis investigating the
incidence of conjunctivitis AE in patients treated with biolog-
ics for AD in clinical trials (17 studies: 12 dupilumab, 2 lebrik-
izumab, and 3 tralokinumab) found that among 4197 patients
undergoing biologic therapies, 213 (5.08%) reported conjuncti-
vitis as compared to 32 out of 1633 (1.96%) participants in the
control group (receiving placebo) [30]. Interestingly, no signif-
icant differences were found between subgroups treated with
different agents (p =0.89) [30].

In our multicenter, real-world study involving over 6600 pa-
tients, we investigated the incidence and characteristics of
conjunctivitis in patients treated with dupilumab or traloki-
numab. We found that conjunctivitis occurred in approxi-
mately 11%-13% of patients, with no significant difference
in overall incidence between the two treatment groups.
However, important distinctions emerged in terms of timing

and therapeutic consequences. Conjunctivitis appeared sig-
nificantly earlier in patients receiving tralokinumab, with a
mean onset of just over 15weeks compared to 35weeks in the
dupilumab group. While the exact reason for this difference
remains unclear, it suggests potential early ocular surface vul-
nerability associated with selective IL-13 inhibition. Despite
the earlier onset of conjunctivitis with tralokinumab, patients
on dupilumab were more likely to discontinue or switch treat-
ment due to ocular side effects, highlighting a greater clinical
impact in this group. In our real-world cohort, clinical severity
and ophthalmologic management strategies were largely sim-
ilar between groups, typically involving lubricating drops and
corticosteroid-based therapies.

Overall, conjunctivitis was a relatively frequent AE in both
treatment groups, with largely comparable clinical severity
and management strategies. However, the earlier conjuncti-
vitis onset observed with tralokinumab and the higher treat-
ment discontinuation rate observed with dupilumab suggest
possible differences in tolerability profiles that warrant further
investigation.

Our study benefits from a large, diverse patient population and
a real-world setting, capturing practical management decisions
not typically reflected in controlled trials. Interestingly, since
the study involved multiple centers uniformly distributed across
northern, central, and southern Italy, the cohort was unlikely to
be affected by local pollen variability. Therefore, the reported
drug-related conjunctivitis cases were not influenced by this
confounding factor. Moreover, the large sample size further
minimizes the risk of bias related to seasonal or perennial al-
lergen exposure. This study has several limitations. First, its
retrospective design and the sample size imbalance between
dupilumab and tralokinumab groups may have introduced bias.
The lack of AD severity data could also affect the interpretation
of conjunctivitis risk and treatment decisions. Since the primary
aim was to evaluate ocular outcomes rather than efficacy, dis-
ease severity was not systematically assessed, which remains a
possible confounding factor. In addition, ophthalmologic eval-
uations were not standardized across centers, limiting detailed
characterization of ocular findings. We were also unable to
retrieve consistent data on patients who discontinued biologic
therapy before reaching 16 weeks, which may have led to an un-
derestimation of early-onset conjunctivitis. No wash-out period
was applied between prior treatments and biologic initiation,
raising the possibility that ocular AEs from previous therapies
may have overlapped with those observed during the current
treatment. Finally, lebrikizumab was not included in our analy-
sis due to its recent approval and limited use in clinical practice
during the data collection period.

To sum up, conjunctivitis continues to represent a common and
clinically significant AE in patients with AD receiving biologic
therapies, with notable differences observed between dupi-
lumab and tralokinumab in terms of onset and clinical man-
agement. Early recognition of ocular symptoms is essential, and
dermatologists should promptly initiate supportive eye care and
refer to ophthalmologists when appropriate. Further prospec-
tive research is warranted to elucidate underlying mechanisms,
identify predictive risk factors, and establish evidence-based
strategies for prevention and treatment.
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