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Introduction: Janus kinase (JAK) inhibitors are novel therapies for atopic dermatitis (AD); however, only limited data exist on
their effectiveness in patients with previous failures in biological treatment.

Methods: Patients with moderate-to-severe AD and having completed a minimum of 16 weeks of JAK inhibitor therapy were
divided into subgroups based on prior dupilumab exposure: those without prior exposure and those whose treatment was
discontinued due to lack of efficacy (dupilumab nonresponders [DNR]). Eczema Area and Severity Index (EASI), DLQ], and Itch
Numeric Rating Scale (Itch NRS) changes from baseline were assessed in Weeks 16 and 24 (when available). Adverse events during
the follow-up were recorded.

Results: In total, 241 patients were included; 148 received upadacitinib (99 dupilumab-naive, 49 post-dupilumab failure), 47 were
with baricitinib (32 dupilumab-naive, 15 post-dupilumab failure), and 46 received abrocitinib (35 dupilumab-naive, 11 post-
dupilumab failure). At Week 16, an EASI-75 response in the upadacitinib group was achieved in 86% naive versus 82% DNR
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patients, 91% naive versus 73% DNR patients in the abrocitinib group, and 81% naive versus 67% DNR in the baricitinib group.
Itch NRS > 4-point reduction was achieved in 82% naive versus 76% DNR patients on upadacitinib, 83% naive versus 91% DNR
patients on abrocitinib, and 72% naive versus 40% DNR patients on baricitinib.

Conclusion: In conclusion, our retrospective analysis suggests that previous dupilumab failure did not significantly affect the

short-term effectiveness of JAK inhibitor therapy for AD.
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1. Introduction

Atopic dermatitis (AD) is a chronic skin disease common in
young children but can occur at any age [1]. Historically,
therapeutic options for severe disease manifestations were
limited to phototherapy and conventional systemic treatments.
A significant change occurred with dupilumab, the first tar-
geted treatment, which blocks interleukin (IL)-4 and IL-13.
However, despite dupilumab treatment, a subset of patients
shows limited improvement in AD (2, 3]. The arrival of Janus
kinase (JAK) inhibitors meant new hope for effective treatment
for these patients. In clinical studies, JAK inhibitors, including
abrocitinib, baricitinib, and upadacitinib, have shown effec-
tiveness in patients previously treated with dupilumab [4-6].
However, these studies did not differentiate between patients
who discontinued dupilumab due to treatment failure and
those who terminated treatment for other reasons.

Recent real-world studies have evaluated the effectiveness
of JAK inhibitors (e.g., upadacitinib and abrocitinib) fol-
lowing dupilumab treatment [7-9]. This study compared the
effectiveness of all available JAK inhibitors for AD therapy
between patients who discontinued dupilumab therapy due to
lack of effectiveness versus patients who were never exposed
to dupilumab (or other biological treatments).

2. Materials and Methods

2.1. Study Population. This real-world retrospective study
extracted effectiveness and safety data from 11 dermatologic
centers in the Czech Republic between January 2022 and
September 2024. The study included patients with moderate-
to-severe AD who had at least one follow-up visit after
starting treatment with JAK inhibitors. For the effectiveness
analysis, only patients who completed at least 16 weeks of
JAK inhibitor therapy in on-label dosing (abrocitinib
100 mg/daily or 200mg/daily, baricitinib 2 mg/daily or
4mg/daily, and upadacitinib 15mg/daily or 30 mg/daily)
were included. These patients were divided into two sub-
groups based on their current therapy: those who were naive
to dupilumab and those who discontinued dupilumab
treatment due to lack of efficacy (both primary and sec-
ondary dupilumab nonresponders [DNR]) before starting
JAK inhibitors. The study did not include patients who had
dupilumab discontinued for another reason (e.g., an adverse
effect or intolerance).

2.2. Data Collection and Outcomes. Baseline personal and
demographic data (including body mass index, BMI), AD
duration, AD phenotype, presence of atopic comorbidities,

and previous AD treatment (phototherapy, conventional
systemic, or biologic therapy) were gathered for each patient.
The Eczema Area and Severity Index (EASI), Itch Numeric
Rating Scale (Itch NRS), and Dermatology Life Quality
Index (DLQI) were collected at Weeks 0, 16, and 24 (if
available) of therapy. In addition, clinical effectiveness was
evaluated using EASI-50, -75, and -90 at each time point. In
our analysis patients could stop treatment for ineffectiveness
after 16 weeks, the earliest point allowed by national re-
imbursement criteria. A review of each patient’s medical
records throughout the observation period was conducted to
evaluate treatment safety, with a focus on the incidence of
adverse events. All adverse events were studied to check if
they could be classified as serious according to the In-
ternational Council for Harmonisation (ICH) E6 (R2) Good
Clinical Practice Guidelines [10].

2.3. Statistical Analysis. Descriptive statistics were used to
present baseline patient and treatment characteristics.
Continuous variables were compared between patient
groups using one-way analysis of variance (ANOVA) for
parametric and Mann-Whitney U tests for nonparametric
distributions. We used chi-square tests (Pearson’s or Fisher’s
test when there were < 5 observations) for binomial outcome
measures and Student’s t-test for continuous outcome
measures, as appropriate. A two-tailed p-value < 0.05 was
considered significant (MedCalc software Version 22,
MedCalc Software Ltd, Belgium).

3. Results

3.1. Study Population. In total, 241 patients were included:
148 were treated with upadacitinib (99 dupilumab
naive—DNI, 49 DNR), 47 were treated with baricitinib
(32 DNI, 15 DNR), and 46 were treated with abrocitinib
(35 DNI, 11 DNR). Across all groups, the distribution of
men and women was approximately equal. However, a sig-
nificantly higher proportion of men (73%) was found in the
groups of patients on abrocitinib and baricitinib who were
nonresponders to dupilumab. In patients treated with
upadacitinib and baricitinib, the average patient age was
approximately 36 years; patients treated with abrocitinib
were, on average, slightly older (40 years). The mean BMI
was very similar in all groups, ranging from 25 to 27. The
average duration of AD was approximately 30 years, sug-
gesting that most patients had AD since their childhood.
Across all study groups, more than half of the patients had
a generalized form of AD, followed by an erythrodermic
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form; flexural and nummular forms of AD were observed
less frequently. Atopic comorbidities were frequent in all
study groups, including food allergies, rhinitis, and bron-
chial asthma. Fewer patients had a history of eye comor-
bidities. Almost all patients had a history of systemic
cyclosporine therapy; roughly half had undergone previous
phototherapy, and a minority had a history of methotrexate
treatment. Overall, for all types of treatment, patient sub-
groups had very similar demographic and disease charac-
teristics (Table 1).

3.2. Effectiveness. At Week 16, the mean EASI score for DNI
patients in the upadacitinib group was 3.4 (range 0-25.0),
and 3.1 (range 0-25.0) for DNR patients. Similarly, at Week
24, the mean EASI was 3.5 (range 0-22.5) for DNI patients
and 3.4 (range 0-18.4) for DNR patients. The mean Itch NRS
was 2 (range 0-8) in both DNT and DNR groups at Weeks 16
and 24. At Week 16, the mean DLQI for DNI patients was 4
(range 0-23) and 3 (range 0-17) for DNR patients; both
groups exhibited a mean score of 4 at Week 24.

In patients using abrocitinib, the mean EASI was 2.9
(range 0-11.2) for DNI patients versus 3.1 (range 0-7.8)
for DNR patients at Week 16. At Week 24, the mean EASI
for DNI patients was 2.3 (range 0-6.4) versus 2.5 (range
0-5.8) for DNR patients. The mean Itch NRS score was 2
(range 0-7) for DNI patients and 1 (range 0-4) for DNR
patients at Week 16, and 2 in both groups at Week 24. The
mean DLQI scores at 16 weeks were 3 (range 0-14) for
DNI patients and 5 (range 0-11) for DNR patients; at
24 weeks, these scores were 2 (range 0-11) and 4 (range
0-11), respectively.

Among participants treated with baricitinib, mean EASI
scores at Week 16 were 6.6 (range 0-42.9) and 6.9 (range
0-26.0) for DNI and DNR patients, respectively; at Week 24,
these values were 4.8 (range 0-28.0) and 8.9 (range 0-30.5),
respectively. At Week 16, the mean itch score was 3 (range
0-10) for DNI patients and 4 (range 0-9) for DNR; at Week
24, these values were 2 (range 0-7) and 4 (range 0-10),
respectively. The mean DLQI score was 6 (range 0-26) in
DNI patients and 5 (range 0-12) in DNR patients after
16 weeks, and 5 (range 0-20) and 4 (range 0-16), re-
spectively, after 24 weeks (Table 2).

After 16weeks of therapy, EASI-75 responses were
slightly higher (but not statistically significant) for
dupilumab-naive patients treated with upadacitinib (86% vs.
82%), abrocitinib (91% vs. 73%), and baricitinib (81% vs.
67%). Similarly, EASI-90 was achieved in 60% of DNI pa-
tients and 55% of DNR patients treated with upadacitinib,
compared to 57% vs. 64% of patients treated with abrocitinib
and 50% and 33% treated with baricitinib, respectively
(Figure 1).

Improvement in quality of life (QoL), defined as
> 4-point reduction in DLQI, was observed in 89% of DNI
patients and 98% of DNR patients receiving upadacitinib
after 16 weeks. Similar improvements were seen in 97% of
DNI and 100% of DNR patients treated with abrocitinib and
88% and 93% of patients treated with baricitinib, respectively
(Figure 1).

At 16 weeks, a significant reduction in itch (Itch NRS > 4
points) was observed in 82% of the DNI group and 76% of
the DNR group treated with upadacitinib; 83% of the DNI
group and 91% of the DNR group treated with abrocitinib;
and 72% of the DNI group and 40% of the DNR group
treated with baricitinib (Figure 1).

3.3. Safety. During the first 16 weeks of treatment, 31.8% of
patients treated with updacitinib, 41.3% of patients treated
with abrocitinib, and 17.0% of patients treated with bar-
icitinib experienced at least one adverse event. The most
common adverse events in the upadacitinib group were acne
(9.5%), hyperlipidemia (6.1%), and herpes simplex infection
(4.8%). In the abrocitinib group, hyperlipidemia (15.2%),
herpes simplex infection (8.7%), headache (4.3%), and
bacterial skin infections (4.3%) were the most common
adverse events. The most common adverse events in patients
treated with baricitinib were hyperlipidemia (10.6%), upper
respiratory tract infections (6.4%), and herpes simplex in-
fection (4.3%). Only two serious adverse events occurred in
participants receiving upadacitinib: one case of facial herpes
zoster necessitating hospitalization and one instance of jaw
inflammation requiring both hospitalization and surgical
intervention (Table 3). All patients completed at least
16 weeks of treatment. After a 16-week treatment period, 3
of 32 (9.4%) baricitinib-treated patients naive to dupilumab
and 1 of 15 (6.7%) patients treated with baricitinib who had
previously failed dupilumab therapy discontinued treatment
owing to a lack of efficacy. None of the patients on abro-
citinib or upadacitinib discontinued treatment within the
first 24 weeks of therapy.

4. Discussion

In this real-world study, we aimed to investigate whether
prior dupilumab failure affects the effectiveness of sub-
sequent JAK inhibitor therapy. Dupilumab is generally well-
tolerated in the long term with a very good safety profile;
however, a subset of patients exhibits inadequate response,
necessitating alternative therapeutic strategies. In a recent
real-world study, which included 1286 patients with AD who
were treated with dupilumab for up to 5years, 24% dis-
continued therapy after a median of 54 weeks. A similar
proportion of patients discontinued treatment due to ad-
verse effects (7.6%) or ineffectiveness (6.6%) [3]. A retro-
spective study of 709 patients with severe AD treated with
dupilumab yielded similar outcomes. In this study, 13.6% of
patients discontinued treatment exclusively due to primary
or secondary ineffectiveness within 5 years of treatment [11].
However, it is important to note that many of these studies
were conducted at a time when dupilumab was the only
targeted therapy for AD. Therefore, some patients may have
remained on treatment despite suboptimal effects because of
a lack of alternative therapies.

Several considerations influence the choice of therapy in
AD, including drug characteristics (short- and long-term
effectiveness, onset of action, safety), patient characteristics
(age, comorbidities, family planning in women), and disease
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98.0% 98.0%

EASI-50 EASI-75 EASI-90 DLQI = 4-point Itch NRS 2 4-point
reduction reduction
B Upadacitinib (dupilumab naive)
B Upadacitinib (dupilumab non-responders)
(a)

97.1% 100.0% 97.1% 100.0%

EASI-50 EASI-75 EASI-90 DLQI = 4-point Itch NRS > 4-point
reduction reduction

B Abrocitinib (dupilumab naive)
B Abrocitinib (dupilumab non-responders)
()

93.3%
87.5% 86.7% 87.5%

EASI-50 EASI-75 EASI-90 DLQI > 4-point Itch NRS > 4-point
reduction reduction

B Baricitinib (dupilumab naive)
W Baricitinib (dupilumab non-responders)

(©

FiGure 1: Treatment response after 16 weeks on JAK inhibitor therapy by subgroups based on prior dupilumab exposure. *p < 0.05, EASI
(Eczema Area and Severity Index), DLQI (Dermatology Life Quality Index), NRS (Numeric Rating Scale).
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TaBLE 3: Safety profile—adverse events during first 16 weeks of treatment.

Variable Upadacitinib Abrocitinib Baricitinib

At least one adverse event 47/148 (31.8%) 19/46 (41.3%) 8/47 (17.0%)

Serious adverse event” 2 (1.4%) 0 (0.0%) 0 (0.0%)

Adverse event type
Acne 14 (9.5%) 0 (0.0%) 0 (0.0%)
Upper respiratory tract infection 4 (2.7%) 1(2.2%) 3 (6.4%)
COVID-19 1 (0.7%) 0 (0.0%) 0 (0.0%)
Bacterial skin infection 1 (0.7%) 2 (4.3%) 1(2.1%)
Herpes simplex infection 7 (4.8%) 4 (8.7%) 2 (4.3%)
Shingles 2 (1.4%) 0 (0.0%) 0 (0.0%)
Mucocutaneous fungal infections 1 (0.7%) 0 (0.0%) 0 (0.0%)
Headache 2 (1.4%) 2 (4.3%) 0 (0.0%)
Muscle pain 4 (2.7%) 0 (0.0%) 1(2.1%)
Urticaria 1 (0.7%) 0 (0.0%) 0 (0.0%)
Conjunctivitis 1 (0.7%) 1(2.2%) 0 (0.0%)
NMSC 1 (0.7%) 0 (0.0%) 0 (0.0%)
Facial erythema 0 (0.0%) 1(2.2%) 0 (0.0%)
Rosacea 0 (0.0%) 1(2.2%) 0 (0.0%)
Alopecia areata 0 (0.0%) 1(2.2%) 0 (0.0%)
Nausea 0 (0.0%) 1(2.2%) 0 (0.0%)
Jaw bacterial infection 1 (0.7%) 0 (0.0%) 0 (0.0%)
Anemia 1 (0.7%) 0 (0.0%) 0 (0.0%)
Hyperlipidemia 9 (6.1%) 7 (15.2%) 5 (10.6%)
Creatine kinase elevation 4 (2.7%) 0 (0.0%) 0 (0.0%)

Abbreviation: NMSC, nonmelanoma skin cancer.

*Serious adverse events on upadacitinib (1x herpes zoster of face, 1x bacterial infection of jaw).

characteristics (AD phenotype, extent of skin diseases, se-
verity of itch). Moreover, patient preference for oral over
injectable treatments, coupled with cost and insurance
coverage limitations, may influence treatment selection.
Given the multitude of factors affecting systemic treatment
selection, collaborative decision-making between patient
and physician is important [12]. However, in the event of
treatment failure, the primary goal for these difficult-to-treat
patients is to offer an alternative therapeutic approach that
maximizes the likelihood of disease control. In our practice,
we lack evidence on whether it is more appropriate for
patients who fail biological therapy to switch to another
biological agent or to change treatment to JAK inhibitors
and vice versa.

A few small retrospective studies are looking at the ef-
fectiveness of tralokinumab (anti-IL-13 monoclonal anti-
body) in patients who had adverse effects or were
unresponsive to dupilumab. George and Yu reported a series
of 27 patients in whom partial (IGA 1 or 2) or complete
remission was achieved in 59% after 6 months, and 41%
showed no improvement with tralokinumab treatment [13].
In a comparable cohort of 25 dupilumab-discontinued
patients, Fossati et al. documented that 52% of patients
who subsequently received tralokinumab remained on
treatment, with a median treatment duration of 47 weeks.
Six patients (24%) discontinued tralokinumab therapy due
to ineffective initial treatment; three (12%) additional pa-
tients discontinued due to loss of treatment effectiveness
[14]. In the third case series, 50% of the 17 patients exhibiting
treatment resistance to dupilumab or upadacitinib achieved
an EASI-75 response at 16 weeks following tralokinumab

administration [15]. Based on these limited data, it appears
that approximately 50% of patients an exhibiting inadequate
response to dupilumab have a satisfactory therapeutic re-
sponse upon transitioning to tralokinumab. No real-world
studies have investigated the transition from dupilumab to
lebrikizumab.

Similarly, we have limited data on patients with in-
sufficient dupilumab effectiveness who switched to JAK
inhibitors. A study by Boesjes et al. analyzed the results of
upadacitinib in patients who were either naive to dupilumab
or had been good responders to it (24 patients) versus those
who were DNR (23 patients). No significant differences in
disease severity (EASI), itch, or QoL (DLQI) were observed
between groups over the study period. The mean EASI after
16 weeks was 6.5 (range 4.0-8.9) for DNR and 4.8 (range
3.3-6.3) for dupilumab-naive patients. However, the results
showed that after 16 weeks of upadacitinib treatment, 22% of
nonresponders to dupilumab and 38% of patients naive (or
with a good response in the past) to dupilumab did not
continue treatment with upadacitinib [7]. An Italian study
compared a cohort of 73 dupilumab-exposed patients
(various reasons for discontinuation) to 40 dupilumab-naive
patients who received upadacitinib. The authors reported no
significant differences between the two groups up to Week
52 in either EASI, Itch, or QoL (DLQI). After 16 weeks,
EASI-75 achieved 85% and EASI-90 76% of the patients [8].

Tong et al. reported an EASI-75 response in 29% (5 of 16)
of patients who had previously inadequate responses to
dupilumab after 12 weeks of treatment with abrocitinib [9].
Another study on 25 patients who previously failed therapy
with dupilumab or tralokinumab showed much better
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results, with 76% achieving EASI-75 after 16 weeks of
abrocitinib therapy. This study’s findings align with ours,
demonstrating that 73% of DNR achieved EASI-75 [16].

In our study, only baricitinib showed some differences
between dupilumab-naive patients and those who failed
dupilumab. Baricitinib was less effective after 16 weeks in
DNR, particularly for higher therapeutic targets such as
EASI-90. The mean baseline EASI was comparable among
patients receiving different JAK inhibitors. At 16 weeks, the
mean EASI for patients on baricitinib was approximately
twice that of patients on abrocitinib and upadacitinib in both
subgroups. After 24 weeks of baricitinib, only dupilumab-
naive patients showed further EASI improvement compared
to those who had failed dupilumab. These findings align with
a recent meta-analysis examining the efficiency of JAK in-
hibitors in real-world settings, which reported that bar-
icitinib had the lowest average reduction in EASI [17].

Itch is the most bothersome symptom for most AD
patients. Itchy skin impairs QoL and quality of sleep and,
thus, patient productivity. Rapid relief of itching is very
important for most patients. Our findings indicate sub-
stantial relief from itching in all patient groups treated with
JAK inhibitors after 16 and 24 weeks, irrespective of prior
failure with dupilumab treatment. These data are consistent
with other studies demonstrating no discernible difference
in JAK inhibitor effectiveness against itch in patients who
failed on dupilumab [7-9, 16]. A single study investigated
the effectiveness of switching from dupilumab to traloki-
numab for itch; however, only 40% of participants experi-
enced a significant improvement [15]. In our analysis, the
reduction in itch was observed across all groups, with only
baricitinib showing a significant difference between patients
who had failed and those who were naive to dupilumab.
After 16 weeks of baricitinib, a > 4-point reduction in Itch
NRS was achieved in significantly fewer patients following
dupilumab failure (40.0% vs. 71.9%, p = 0.04).

JAK inhibitor treatment is associated with typical ad-
verse events. In our cohort, no statistically significant dif-
ference in adverse events was observed between dupilumab-
naive and dupilumab-experienced patients. Patients expe-
rienced common adverse events, including acne, herpes
simplex infections, upper respiratory tract infections, and
hyperlipidemia. Findings from this retrospective work
suggest a favorable short-term safety profile of JAK in-
hibitors for patients with AD, a conclusion supported by
other real-world studies [18-20].

Our study has a few limitations. The number of patients
on abrocitinib and baricitinib therapy is low. Furthermore,
patients on all three therapies could use in-label doses or
adjust dosages as needed during the study period. Patients
who were lost to follow-up after starting JAK inhibitor
treatment were excluded from the analysis, which could also
have been due to ineffectiveness or adverse events. In our
analysis, patients could stop treatment for ineffectiveness
after 16 weeks, the earliest point allowed by national re-
imbursement criteria. The strength of our study is that it
compares several drugs in the same population and mon-
itors not only the clinical extent and severity of the disease
(EASI) but also the effect on QoL and reduction of itch.

Dermatologic Therapy

In conclusion, our retrospective analysis suggests that
previous dupilumab failure did not significantly affect the
short-term effectiveness of JAK inhibitor therapy for AD.
Long-term data are needed to guide physicians in adjusting
AD-targeted therapies.
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