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Switching From Dupilumab to Tralokinumab or
Janus Kinase Inhibitors in Cases of Ocular and/or
Facial Adverse Events in Patients With Atopic
Dermatitis: A Multicenter Retrospective Study
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What is already known about this topic? Dupilumab discontinuation for ocular adverse events or facial redness in
patients with atopic dermatitis is frequent; however, real-life data on outcomes of these adverse events after switching to
tralokinumab or Janus kinase inhibitors are limited.

What does this article add to our knowledge? Switching to tralokinumab or Janus kinase inhibitors is efficient for
managing dupilumab-induced adverse events but does not always provide sufficient control of atopic dermatitis in this
patient subpopulation.

How does this study impact current management guidelines? Janus kinase inhibitors appear to be the best option
when dupilumab is discontinued for ocular adverse events or facial redness.
VISUAL SUMMARY
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Abbreviations used

AD- A
partment
ice, Fran
partment
1286 In
partment
ice, Uni
partment
antes Un
culty of
ermatolo
partment
ospital,
topic dermatitis

AE- A
dverse event
DFR- D
upilumab-induced facial redness

DOAE- D
upilumab-induced ocular adverse event

IGA- I
nvestigator’s Global Assessment

JAKi- J
anus kinase inhibitor

OAE- O
cular adverse event
BACKGROUND: Patients with atopic dermatitis (AD) may

discontinue dupilumab owing to dupilumab-induced ocular
adverse events (DOAEs) or dupilumab-induced facial redness
(DFR).
OBJECTIVE: To evaluate DOAE and DFR outcomes after
switching to tralokinumab or Janus kinase inhibitor (JAKi).
METHODS: This retrospective study included 106 patients
discontinuing dupilumab because of DOAEs and/or DFR. The
primary outcome was the proportion of patients with resolution
of adverse events or improvement between dupilumab
discontinuation (M0) and 3 to 6 months of tralokinumab or
JAKi (M3-M6) treatment; the secondary outcome was the
percentage of patients with controlled AD defined by
Investigator’s Global Assessment scores of 0/1 at M3 to M6.
RESULTS: Proportions of patients with DOAE (92% vs 72%;
P [ .0244) and DFR (85% vs 33%; P [ .0006) resolution or
improvement were higher with JAKi than with tralokinumab.
Proportions of patients reaching an Investigator’s Global
Assessment score of 0/1 increased from M0-M3 through M6
(22% vs 42%; P [ .0067) in the JAKi group and remained
similar (32% vs 35%) in the tralokinumab group. However, 57%
discontinued the new treatment after 8 months on average,
mainly owing to lack of efficacy.
CONCLUSIONS: Janus kinase inhibitor appears to be more
efficient than tralokinumab in managing dupilumab-induced
AE; however, both strategies may fail to control AD. � 2024
American Academy of Allergy, Asthma & Immunology (J Allergy
Clin Immunol Pract 2024;-:---)

Key words: Atopic dermatitis; Dupilumab; Tralokinumab; Janus
kinase inhibitors; Baricitinib; Upadacitinib; Abrocitinib; Dupi-
lumab-induced ocular adverse events; Dupilumab-induced facial
redness

INTRODUCTION

Dupilumab, a human IgG4 antibody that binds to the com-
mon alpha chain of interleukin (IL)-4 and IL-13 receptors, is a
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reference treatment for moderate to severe atopic dermatitis
(AD).1,2 The efficacy and safety of dupilumab have been well
documented in randomized trials and real-life studies3-8; how-
ever, 10% to 20% of patients discontinue dupilumab after 2
years of treatment, often because of adverse events (AEs).7,9-11 In
real-life studies, up to 19% of patients with AD treated with
dupilumab developed dupilumab-induced ocular AEs
(DOAEs).12,13 These DOAEs cause dupilumab discontinuation
in up to 24% of patients.11 Dupilumab-induced facial redness
(DFR), defined as de novo or exacerbated facial redness with
dupilumab use, affects 10% of patients in real life,14-16 and up to
11% of these patients discontinue dupilumab.11-14 Thus,
exploring alternative treatments for patients who experience
dupilumab-associated AEs is necessary. Tralokinumab, a human
monoclonal IgG4 antibody that specifically binds to IL-13, and
Janus kinase inhibitors (JAKis), which are small molecules that
inhibit the JAKesignal transducer and activator of transcription
pathway, have recently demonstrated efficacy in treating mod-
erate to severe AD in clinical trials17-20 and real-life studies.21-24

Tralokinumab caused conjunctivitis in 7% of patients in clinical
trials, with less than 2% of cases resulting in discontinuation.25

However, the lower prevalence of ocular AEs (OAEs) with tra-
lokinumab than with dupilumab needs to be verified in real-life
practice. Small case studies suggest that DOAEs do not recur
after switching from dupilumab to tralokinumab.26,27 By
contrast, JAKis do not cause OAEs.22-24 Limited evidence in-
dicates the potential benefits of switching to tralokinumab or
JAKi to alleviate DFR.28,29 Thus, a gap in evidence exists
regarding the management of patients requiring dupilumab
discontinuation owing to these AEs. In this study, we aimed to
evaluate the evolution of these AEs and the control of AD when
switching to tralokinumab or a JAKi after dupilumab discon-
tinuation owing to DFR or DOAEs.
METHODS

Study design and population

We conducted a multicenter retrospective study from July 2023
to December 2023 within the French Atopic Dermatitis Network
and the French Group of Research in Atopic Dermatitis. This study
included patients aged 12 years or more who were receiving dupi-
lumab for AD,30 were experiencing DOAEs or DFR (new onset or
worsening), and who consequently received tralokinumab or a JAKi
(baricitinib, upadacitinib, or abrocitinib) within 6 months of dupi-
lumab discontinuation. All treatments for AD and dupilumab-
induced AEs were prescribed at the dermatologist’s discretion. The
DOAE and DFR treatments were optimized before dupilumab
discontinuation. Treatment with tralokinumab or JAKi was selected
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by the dermatologists based on their opinion; the reasons leading to
the choice of treatment were not collected.

We conducted this study with the approval of the Groupe
Nantais d’Ethique dans le Domaine de la Santé Ethics Committee
(Approval No. 23-90-07-100). All patients provided consent for the
use of their deidentified records, based on French legislation. This
study follows the Strengthening the Reporting of Observational
Studies in Epidemiology guidelines.

Data collection
Dermatologists collected data at four time points: at the initiation

and discontinuation of dupilumab (M0), initiation of tralokinumab
or JAKi, and 3 to 6 months after initiation of the new treatment
(M3 to M6). The washout period corresponds to the duration
without systemic treatment between dupilumab interruption and
introduction of tralokinumab or JAKi. A dedicated questionnaire
was used to collect these data: the description and outcome of
DOAEs and DFR, the Investigator’s Global Assessment (IGA) score
(0-4), AEs observed with tralokinumab or JAKi use, and discon-
tinuation of tralokinumab or JAKi and corresponding reasons.

Outcomes
The primary outcome was the proportion of patients with reso-

lution or improvement of these AE between dupilumab discontin-
uation (M0) and 3 to 6 months of treatment with tralokinumab or
JAKi (M3 to M6); the secondary outcome was the percentage of
patients with controlled AD defined by IGA scores of 0/1 at M3 to
6. We also compared the tralokinumab and JAKi discontinuation
rates during follow-up.

Subgroup analysis
We conducted a subgroup univariate analysis, including age, sex,

and duration of the washout period greater than 6 weeks between
dupilumab discontinuation and tralokinumab or JAKi initiation to
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of interest.

Statistical analysis
Descriptive results of continuous variables are expressed as means

(�SDs) and as the absolute number and relative frequencies for
categorical data. We compared characteristics between patients in
the tralokinumab and JAKi groups using c2 test (or Fisher exact test
for a small sample) and t test (or Wilcoxon rank sum test when
normality was not assessed). We compared the proportions of res-
olution or improvement of each AE between the tralokinumab and
JAKi groups. The AEs of interest were compared between groups
using c2 test (or Fisher exact test for small samples). Evolution of the
IGA score between M0 and M3 to M6 in the tralokinumab and
JAKi groups was studied using McNemar tests. The association
between potential predictive factors and good evolution (ie, resolu-
tion or improvement) of each AE in each treatment group was
evaluated using first-instance univariate logistic regression models.
All risk factors associated with a good evolution (P < .20) were then
introduced in the multivariate logistic regression model. Two-sided
P < .05 was considered statistically significant. We conducted sta-
tistical analyses using SAS Enterprise Guide (version 7.1, 2017, SAS
Institute, Inc, Cary, NC).

RESULTS

Baseline characteristics of patients
We included 106 patients (mean age, 37 years) from 18

hospitals. Overall, 19 patients (18%) had discontinued dupilu-
mab owing to DFR and DOAEs, 62 (58%) exclusively owing to
DOAEs, and 25 (24%) exclusively owing to DFR. On dupilu-
mab discontinuation (M0), 24 patients (25%) had IGA scores of
0/1 (mean � SD, 2.1 � 1) (Table I). Thirty-six patients
switched to tralokinumab (initial dose: 600 mg, followed by 300
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TABLE I. Baseline characteristics of patients

Data n Total (n [ 106) n Tralokinumab (n [ 36) n JAKi (n [ 70) P

Age, y (mean [SD]) 106 37 (13) 36 41 (13) 70 35 (13) .0263

Sex 106 36 70 .4762

Male 61 (58%) 19 (53%) 42 (60%)

Female 45 (42%) 17 (47%) 28 (40%)

Duration of dupilumab treatment,
mo (mean [SD])

106 16 (14) 36 18 (16) 70 16 (13) .2907

Time between dupilumab
discontinuation and introduction of
new treatment, wk (mean [SD])

105 4 (6) 36 4 (6) 69 4 (6) .3351

Discontinuation owing to Dupilumab
ocular adverse events

106 81 (76%) 36 29 (81%) 70 52 (74%) .4715

Discontinuation owing to dupilumab
facial redness

106 44 (41%) 36 15 (42%) 70 29 (41%) .9812

Switched to 106 36 70 —

Tralokinumab 36 (34%) 36 (100%) 0

JAKi 70 (66%) 0 70 (100%)

Choice of JAKi 70 —

Abrocitinib 2 (3%) — 2 (3%)

Baricitinib 44 (63%) — 44 (63%)

Upadacitinib 24 (34%) — 24 (34%)

IGA score when starting dupilumab
(mean [SD])

95 3.4 (0.8) 32 3.2 (0.8) 63 3.5 (0.8) .0665

IGA score at dupilumab discontinuation 95 31 64

IGA score (mean [SD]) 2.3 (1.1) 2.2 (1.3) 2.4 (1.1) .5000

IGA score of 0/1, n (%) 71 (75%) 10 (32%) 14 (22%) .4116

IGA, Investigator’s Global Assessment; JAKi, Janus kinase inhibitor.
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mg biweekly), whereas 70 switched to a JAKi; 44 patients
received baricitinib (39 patients at 4 mg/d and one at 2 mg/d),
24 received upadacitinib (13 patients at 30 mg/d, five starting at
15 mg and reaching 30 mg/d, and four at 15 mg/d, and two
received abrocitinib at 200 mg/d). Most patients (84%) received
the maximum dose of JAKi. Patients who received tralokinumab
were 6 years older than patients who received JAKi (mean age, 41
and 35 years, respectively). Reasons for dupilumab discontinu-
ation in the tralokinumab group were: DOAEs only, 58% (n ¼
21); DFR only, 19% (n ¼ 7); and DFR and DOAEs, 22% (n ¼
8). In contrast, those in the JAKi group were: DOAEs only, 58%
(n ¼ 41), DFR only, 26% (n ¼ 18), and DFR and DOAEs,
16% (n ¼ 11). The proportion of patients with IGA scores of 0/
1 at M0 was similar between groups (10/31 patients [32%] in
the tralokinumab group vs 14/64 [22%] in the JAKi group; P ¼
.41) (Table I).

Adverse event outcomes after switching from

dupilumab to tralokinumab or JAKi
Among 51 patients with DOAEs who switched to JAKi, 47

(92%) had a favorable AE evolution (ie, improvement or reso-
lution), compared with 21 of 29 (72%) who switched to tralo-
kinumab (P ¼ .0244). Among patients with DFR, 23 of 27
(85%) with JAKi similarly had a favorable AE evolution,
compared with five of 15 (33%) treated with tralokinumab (P ¼
.0006) (Table II and Figure 1). Only one patient had de novo
conjunctivitis under tralokinumab, which improved under
topical treatment. All other ophthalmologic and facial AEs re-
ported with tralokinumab or JAKi use were induced by and
persisted since dupilumab treatment.
Atopic dermatitis outcome after switching from

dupilumab to tralokinumab or a JAKi
The IGA score did not significantly improve with tralokinu-

mab after switching from dupilumab: 11 of 31 patients (35%)
achieved an IGA score of 0/1 at M3 to M6, whereas 10 of 31
(32%) in this group achieved this score at the time of dupilumab
discontinuation (M0). Among the JAKi-treated patients, 22%
(14 of 64 patients) achieved an IGA score of 0/1 at M0, which
increased significantly to 42% (27 of 64 patients) at M3 to M6
(P ¼ .0067). The proportion of patients with an IGA score of 0/
1 at M3 to M6 was 59% (13 of 22 patients) and 34% (14 of 41
patients) among patients treated with upadacitinib and bar-
icitinib, respectively; the difference was not significant (P ¼
.056) (Table II). Among the two patients treated with abrociti-
nib, one had an IGA score of 3 at M0 and M3 to M6, whereas
the other had an IGA score of 4 at M0 and 2 at M3 to M6
(Table II and Figure 1).

Safety and discontinuation of tralokinumab and

JAKis
During the follow-up (mean, 16 months; SD, 11 months), 60

of 104 patients (57%; missing data, n ¼ 2) discontinued the new
treatment after 8 months on average (SD, 7 months). Of 36
patients, 16 (44%) discontinued tralokinumab after 4 months
(SD, 2 months) during the follow-up (mean, 8 months; SD, 5
months) because of a lack of efficacy (nine of 16; 56%), OAEs
(six of 16, 37%), or facial redness (two of 16; 12%) (Table III).
A total of 44 of 68 JAKi-treated patients (65%; (missing data for
two of 70 patients) discontinued treatment after 9 months (SD,
7 months) on average during the follow-up (19 months; SD, 18



TABLE II. Patient outcomes (dupilumab ocular adverse events, dupilumab facial redness, and IGA score) after switching to tralokinumab
or JAKi

Data n Total (n [ 106) n Tralokinumab(n [ 36) n JAKi (n [ 70) P

Dupilumab ocular adverse events outcomes

Improvement/resolution at M3-M6 80 29 21 (72%) 51 47 (92%) .0244

Evolution between M0 and M3-M6 80 29 51

Worse 8 (10%) 5 (17%) 3 (6%)

Stable 4 (5%) 3 (10%) 1 (2%)

Improvement 36 (45%) 11 (38%) 25 (49%)

Resolution 32 (40%) 10 (34%) 22 (43%)

Dupilumab facial redness outcomes

Improvement/resolution at M3-M6 42 15 5 (33%) 27 23 (85%) .0006

Evolution between M0 and M3-M6 42 15 27

Worse 1 (2%) 1 (7%) 0

Stable 13 (31%) 9 (60%) 4 (2%)

Improvement 18 (43%) 3 (20%) 15 (56%)

Resolution 10 (24%) 2 (13%) 8 (30%)

IGA

Comparison of proportion of patients achieving IGA
score of 0/1 between M0 and M3-M6

Tralokinumab group 32% vs 35% 1.00

JAKi group 22% vs 42% .0067

IGA score at new treatment initiation (mean [SD]) 98 2.4 (1.1) 33 2.3 (1.2) 65 2.5 (1.1) .6277

IGA score at M3-M6 (mean [SD]) 95 1.8 (1.1) 31 1.9 (1.2) 64 1.8 (1.1) .6936

IGA, Investigator’s Global Assessment; JAKi, Janus kinase inhibitor; M0, dupilumab discontinuation; M3-M6, 3-6 mo after initiating tralokinumab or JAKi.

FIGURE 1. Proportions of patients with (A) resolution/improvement, based on adverse event (AE) type 3e6 months after tralokinumab
(M3-M6), and (B) Investigator’s Global Assessment (IGA) scores of 0/1 at dupilumab discontinuation (M0) and M3 to M6 in tralokinumab
and Janus kinase inhibitor (JAKi) groups. **P < .05. DFR, dupilumab facial redness; DOAE, dupilumab-induced ocular AE.
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months), primarily because of a lack of efficacy (30 of 44 pa-
tients; 68%). Most discontinuations occurred in the baricitinib
group (35 of 44 patients), with 26 discontinuations because of a
lack of efficacy. Seven of 22 patients discontinued upadacitinib;
only two of these patients discontinued owing to a lack of effi-
cacy. The two patients treated with abrocitinib discontinued
treatment because of a lack of efficacy. Other causes of discon-
tinuation are detailed in Table III.

Predictive factors of AE outcomes
The univariate subgroup analysis, including age, sex, and

washout period (ie, without systemic treatment, between
dupilumab discontinuation and tralokinumab or JAKi intro-
duction) identified no predictive factors. A washout period of less
than 6 weeks between dupilumab discontinuation and new
treatment was not associated with the persistence of AEs in the
tralokinumab (odds ratio ¼ 1.33 [0.28-6.44]; P ¼ .7204) or
JAKi (OR ¼ 1.20 [0.21-6.84]; P ¼ .8373) groups.
DISCUSSION

This study highlights the potential benefits of switching to
tralokinumab or JAKi after dupilumab discontinuation owing to
DOAEs or DFR. The strengths of our study include the real-life



TABLE III. Safety and treatment outcome under tralokinumab and JAKi

Data n Total (n [ 106) n Tralokinumab (n [ 36) n JAKi (n [ 70)

Safety

Injection site AE 36 0 36 0

Blood test abnormalities related to tralokinumab or JAKi 104 4 (4%) 36 0 68 4 (6%)

Treatment outcomes

Discontinuation during follow-up 104 60 (57%) 36 16 (44%) 68 44 (65%)

Reasons for discontinuation 60 16 44

Lack of efficacy 39 (65%) 9 (56%) 30 (68%)

Efficacy 2 (3%) 0 2 (4%)

Ocular AE* 7 (12%) 6 (37%) 1 (2%)

Head and neck AE 4 (7%) 2 (12%) 2 (4%)

Patient’s choice† 6 (10%) 2 (12%) 4 (9%)

Other reasonz 7 (12%) 2 (12%) 5 (11%)

AE, adverse event; JAKi, Janus kinase inhibitor.
*JAKi group (upadacitinib): one patient with corneal abscess. Tralokinumab group: one patient with upadacitinib) keratitis, two with conjunctivitis, and three with dry eyes.
†Tralokinumab group: one because of weariness of injections and one because of a lack of efficacy. JAKi group: three because of good efficacy (two treated with baricitinib and
one with upadacitinib) and one because of fear during the coronavirus disease pandemic (baricitinib).
zTralokinumab group: one because of rosacea and one because of mood disorder (tralokinumab). JAKi group: one because of stroke (upadacitinib), one because of hyper-
cholesterolemia (baricitinib), one because of elevated liver enzymes (baricitinib), one because of herpes zoster infection (upadacitinib), and two because of headaches.
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setting, inclusion of a large patient sample, and evaluation by
trained dermatologists, many of whom have conducted previous
studies on AEs associated with dupilumab use.11,13,16

The populations of patients treated with tralokinumab or
JAKi were similar. The JAKi group patients were 6 years younger
on average than the tralokinumab group patients, likely because
of warnings regarding JAKi use in older patients. The predom-
inance of baricitinib (63%) could be attributed to its earlier
approval and reimbursement in France.

Concerning DOAEs, both treatments led to a favorable evo-
lution but with a significantly better response with JAKi than
with tralokinumab in our experience. Tralokinumab also causes
DOAEs,17 possibly more often in real-life settings than in clinical
trials.13 Nevertheless, two small case series showed that DOAE
do not recur after switching to tralokinumab.26,27 In our study,
15 of 36 patients (42%) experienced OAEs with tralokinumab
use contributing to its discontinuation in six of 36 patients
(17%).13 We acknowledge that OAEs reported under traloki-
numab in our study may be persistent since dupilumab use.
However, we assumed that patients received optimized treatment
for OAEs before dupilumab discontinuation. Moreover, the
mean washout period was 4 weeks in our study, and most
DOAEs are reported to resolve within 4 weeks of dupilumab
discontinuation.27 Furthermore, our subgroup analysis did not
reveal washout duration to be a predictive factor for AE evolu-
tion. A recent retrospective cohort study focusing on DOAE
outcome after switching to tralokinumab or JAKi identified
conjunctivitis duration, personal history of asthma, or switching
to JAKi to be associated with DOAE resolution.31 IL-4 but also
IL-13 inhibition is involved in the pathophysiology of DOAE.32

Specific blockage of the IL-13 pathway with tralokinumab might
explain the more frequent persistence of DOAEs in the traloki-
numab group25; however, this hypothesis should be investigated
further.

The improvement of DFR was also better with JAKi than
with tralokinumab, in our experience. The mechanisms under-
lying DFR probably involve pathways other than the TH2 im-
mune response (eg, TH17 or TH22 polarization as well as
dysbiosis with the suspected pathogenic role of Malassezia and
Demodex).13,16,29,33 Bangert et al33 demonstrated that DFR is
characterized by a TH22 immune signature. The IL-22 pathway
is mediated through TYK2 and JAKi and might explain the
better outcome of DFR under JAKi treatment. Moreover, tra-
lokinumab may be responsible for head and neck exacerbation or
de novo facial redness, similar to dupilumab, although this hy-
pothesis needs to be verified in real life.

Concerning AD control, only patients who had switched to
JAKi had significantly improved IGA scores after M3 to M6.
Our results (42% of JAKi-treated patients achieved an IGA score
of 0/1 at M3 to M6) are concordant with those of the Heads Up
clinical trial34 and with data from real-life registries.21-24 We
believe that the effectiveness of JAKi in controlling AD might
have been even better if more patients had received JAK1-
selective inhibitors such as upadacitinib and abrocitinib,
because meta-analyses have shown these JAKis to be more
effective than baricitinib.35,36 At M3 to M6, the proportion of
patients achieving an IGA score of 0/1 was lower in the tralo-
kinumab group (35%) versus the JAKi group (42%). This result
is consistent with that of a meta-analysis showing the superiority
of upadacitinib (30 mg) and abrocitinib (200 mg) over bi-
ologics.35 However, studies have reported the effectiveness of
tralokinumab in real-life practice in naive or in dupilumab- or
JAKi-refractory patients.22-24,37 The assessment of efficacy at M3
to M6 in our study may have been too premature to appreciate
the efficacy of tralokinumab compared with that of JAKi.

We observed a relatively high rate (57%) of treatment
discontinuation: 44% and 65% in the tralokinumab and JAKi
groups, respectively. The lack of efficacy in controlling AD was
the most frequently reported cause of discontinuation in both
groups, which suggests that patients experiencing DOAEs and/or
DFR are a difficult-to-treat AD subpopulation. Paradoxically,
more patients discontinued JAKi than tralokinumab, whereas
JAKi was more efficient in controlling AE and AD. This
discrepancy could be explained by a shorter delay in the response
expected with JAKi and a longer follow-up in the JAKi group
than in the tralokinumab group. Thus, more patients had the
opportunity to discontinue new treatment. In two real-life case
series, tralokinumab was discontinued because of no clinical
improvement in 10% to 40% of patients after an average
treatment duration of 14 weeks.38,39 Moreover, in our study, the
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high discontinuation rate in the JAKi group could be explained
by the high proportion of patients receiving baricitinib, which is
less effective than upadacitinib or abrocitinib in controlling AD
in real-life cases.21 Approximately one in four patients dis-
continued JAKi for AEs other than OAEs and facial redness,
which was similar to our previous observations in real-life set-
tings.21 There was one case of stroke with upadacitinib treat-
ment, with no further information.

Our study had some limitations, including its retrospective
design, missing data, and differences in representation and
follow-up duration between treatments because of market access.
The average follow-up (8 months) under tralokinumab or JAKi
treatment did not capture long-term outcomes. Moreover, we
acknowledge the possibility that OAEs and DFR may be partly
attributed to the natural evolution of AD, which we attempted to
limit via patient evaluation by dermatologists trained to diagnose
AEs of interest. Finally, the choice of tralokinumab or JAKi at
the dermatologists’ discretion may have influenced AE outcomes.

Our study suggests that switching to JAKi is the best option
when dupilumab is discontinued for DOAEs or DFR. The
implementation of registries with long-term prospective follow-
up and the development of research to compare therapeutic
strategies will be essential, given the proliferation of newly
available treatments.
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