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Abstract: While clinical trials have shown the efficacy of using dupilumab and upadacitinib
to treat atopic dermatitis (AD), long-term real-world data remain limited. This retrospective
cohort study, utilizing data from the Polish National Health Fund Registry, evaluates the
long-term effectiveness of dupilumab versus upadacitinib in early treatment responders,
focusing on sustained efficacy outcomes and high levels of skin clearance. Data from the
Polish National Health Fund Registry were analyzed for 435 patients; 220 were treated with
dupilumab and 215 were treated with upadacitinib, each receiving treatment for at least
40 weeks. Upadacitinib had a faster onset of action, leading to significantly higher rates of
complete skin clearance compared to dupilumab at weeks 16 and 28 (EASI100 at week 16:
19.5% vs. 7.3%, p < 0.001; week 28: 26.5% vs. 12.7%, p < 0.001). Dupilumab showed
continuous efficacy gains, ultimately demonstrating superiority in achieving EASI75 and
EASI90 at week 40, though no significant difference was observed in achieving EASI100.
Both treatments provided sustained dermatological improvement and enhanced quality of
life, achieving high levels of skin clearance over the long term.
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1. Introduction

Atopic dermatitis (AD) is the most prevalent chronic inflammatory skin disorder,
affecting up to 20% of individuals throughout their lives [1]. However, the incidence of
AD varies significantly depending on geographic region and age group. Recent estimates
indicate a global prevalence of 2.6%, affecting approximately 204.05 million individuals
worldwide [2]. This includes around 101.27 million adults and 102.78 million children,
corresponding to prevalence rates of 2.0% and 4.0%, respectively [2]. The disease is char-
acterized by recurrent episodes of itchy, inflamed, and eczematous skin changes, often
following a relapsing-remitting pattern. The condition can develop at any age, though
it most commonly manifests in early childhood, with many cases persisting into adult-
hood [1]. The disease has a strong genetic component [3] and often coexists with other
atopic conditions [4]. This genetic predisposition can interact with environmental factors to
trigger and exacerbate the disease. Various mechanisms contribute to its development and
symptoms. A weakened epidermal barrier, often occurring due to a filaggrin deficiency [5],
can induce inflammation and allow T-cell infiltration. The immune response in AD is pri-
marily driven by T helper 2 cells, further compromising the skin barrier. Additional factors
influencing AD include imbalances in skin microbiota, systemic immune dysregulation,
and neuroinflammation, which plays an important role in itching [6,7].
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AD pathogenesis involves multiple inflammatory cytokines, contributing to disease
progression by promoting inflammation; these include interleukin 4 (IL-4), interleukin 13
(IL-13), interleukin 22 (IL-22), interleukin 31 (IL-31), thymic stromal lymphopoietin
(TSLP), and interferon-gamma (IFN-v) [8,9], which transduce signals through the Janus
kinase-signal transducer and activator of transcription (JAK-STAT) signaling pathway, play-
ing a critical function in regulating the immune response central to AD [10,11]. Currently,
we are witnessing the development of advanced therapies targeting these pathways, in-
cluding both biologic drugs as well as JAK inhibitors, with dupilumab and upadacitinib
being notable examples.

Dupilumab is a fully human monoclonal antibody, administered via injection. It is
approved for treating moderate and severe AD [12]. It is the first biological drug approved
for this condition, representing a breakthrough in targeted AD therapy. It works by blocking
the shared « subunit of the IL-4 and IL-13 receptors, effectively disrupting the signaling
pathways of IL-4 and IL-13 [12], both of which are pivotal in mediating the inflammatory
responses associated with AD. Its safety and efficacy profile has been well-established
through numerous clinical trials [13-15].

Upadacitinib represents a significant member of the JAK inhibitor class, selectively
targeting JAK1 to block the signaling of various proinflammatory mediators, such as
IL-4, IL-13, IL-22, IL-31, TSLP, and IFN-y [16-18]. The rapid and maintained efficacy of
upadacitinib in the treatment of AD has been demonstrated in previous studies, reinforcing
its role as a valuable systemic (orally administered) therapeutic option [16-18].

Currently, there are few studies assessing the long-term efficacy of dupilumab versus
upadacitinib in adults as well as adolescents with AD. So far, the available research has pri-
marily been restricted to a limited number of phase 3 and 4 clinical trials, with observation
periods of no more than 24 weeks (wks). Specifically, we refer to the 24-week Heads Up
study [19] and 16-week analysis from the Level Up study [20]. Real-world data are also
limited—only three observational studies compared the two medications, but their observa-
tion periods were no longer than 24 wks, and sample sizes were generally modest [21-23].

In this retrospective cohort study utilizing data from the Polish National Health Fund
Registry, we aim to evaluate the long-term efficacy of dupilumab versus upadacitinib
in early treatment responders. Our analysis focuses on long-term outcomes and the
achievement of high levels of skin clearance, which we regard as clinically significant
due to their substantial impact on reducing the effects of AD on psychological well-being,
sleep, as well as overall life quality.

The assessment of treatment efficacy in clinical trials can be influenced by multiple
methodological factors that may not fully reflect real-world clinical practice. These factors
include, among others, controlled access to a prescribed amount of emollient, the standardized
use of specific topical corticosteroids, and predefined dosing regimens that may not account
for patient-specific adjustments. While clinical trials provide rigorous, high-quality evidence,
their controlled environments may not capture the full variability of patient adherence, lifestyle
influences, or socioeconomic barriers that impact treatment outcomes in real-world settings.
This underscores the importance of real-world data, which complement clinical trial findings
by offering meaningful insights into the actual therapeutic effectiveness of treatments across
diverse patient populations, helping to identify real-world usage patterns, thereby bridging
the gap between clinical research and everyday medical practice.

To our knowledge, this is the first study to provide results on the long-term effec-
tiveness of dupilumab versus upadacitinib in early treatment responders with AD, with
a treatment duration of up to 40 wks in a real-world setting. While previous studies have
primarily focused on short-term outcomes from randomized controlled trials, our research
offers evidence on sustained treatment responses in a nationally representative cohort,
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filling a gap in the current literature regarding head-to-head effectiveness over extended
treatment periods but also providing insights into treatment durability and comparative
response dynamics among patients who initially respond to therapy.

2. Results
2.1. Demographics and Patient Baseline Characteristics

The analysis included a total of 435 patients, comprising both adults (n = 329; aged
18 to <75 years) and adolescents (1 = 106; aged > 12-17 years), who received either upadac-
itinib or dupilumab. Among them, 215 were treated with upadacitinib (105 female [48.8%];
mean age of 28.2 years; SD: 14.0), and 220 were treated with dupilumab (102 female [46.4%];
mean age of 29.3 years; SD: 13.9). The demographic and baseline characteristics were
generally comparable between groups (Table 1). Key baseline disease activity measures
included a mean [SD] Eczema Area and Severity Index (EASI) score of 32.2 [11.1] for the
dupilumab group and 30.1 [10.3] for the upadacitinib group, while mean [SD] Dermatology
Life Quality Index (DLQI) scores were 20.4 [5.6] and 20.3 [6.0], respectively (Table 1).

Table 1. Patient demographics and clinical characteristics at baseline.

Patients, No. (%)
Dupilumab, 300 mg q2w (Adults)

Dupilumab 200/300 mg q2w Upadacitinib, 15 mg/30 mg

Characteristic Dose at Physician’s Discretion
(Adolescents; (1 = 215)
<60 kg or >60 kg, espectively) -
(n = 220)
Sex
Male 118 (53.6) 110 (51.2)
Female 102 (46.4) 105 (48.8)

Age, mean (SD) [range], yr

29.3 (13.9) [12-75]

28.2 (14.0) [12-75]

Age category
12to <18 47 (21.4) 59 (27.4)
18 to < 40 119 (54.1) 107 (49.8)
40 to <65 50 (22.7) 46 (21.4)
65 to <75 4 (1.8) 3(1.4)

EASI, mean (SD) [range]

32.2 (11.1) [20.0-71.5]

30.1 (10.3) [20.0-65.4]

DLQI, mean (SD) [range]

20.4 (5.6) [8-30]

20.3 (6.0) [5-30]

Previous treatment in the Polish
National Health Fund Program

- with upadacitinib
- with baricitinib
- with abrocitinib

- with tralokinumab
- with dupilumab

o o oo

0

0
<5
0
0
<5

Abbreviations: EASI, Eczema Area and Severity Index; DLQI, Dermatology Life Quality Index; SD, standard
deviation; q2w, every two weeks.

2.2. Efficacy Outcomes

For the primary efficacy outcome, the proportion of patients achieving EASI75 at
wk 40 was 88.2% (n = 194) in the dupilumab group and 80.9% (n = 174) in the upadacitinib
group (p = 0.0498) (Figures 1A and 2; Table 2).

When key secondary outcomes at wk 40 are considered, a significantly greater propor-
tion of patients in the dupilumab group versus the upadacitinib group achieved almost
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complete skin clearance, expressed as EASI90 (149 [67.7%] vs. 122 [56.7%]; p = 0.024)
(Figure 1B). Complete skin clearance at wk 40, expressed as EASI100, was achieved in
20.5% (n = 45) of dupilumab-treated individuals and 20.0% (1 = 43) of upadacitinib-treated
individuals, with no significant difference (p = 1.000) (Figure 1C). The proportion of patients
maintaining EASI75 from wk 16 until wk 40 was significantly higher in the dupilumab
group than in the upadacitinib group (153 out of 167 who achieved EASI75 at wk 16 [91.6%)]
versus 143 out of 176 who achieved EASI75 at wk 16 [81.3%]; p = 0.008) (Figure 3). Propor-
tions of patients showing little to no effect of the disease on quality of life, expressed as
DLQI 0-1 at wk 40, were comparable between groups (40.5% vs. 40.9%), with no statistical

difference (p = 0.997) (Figure 4).
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Figure 1. The proportion of patients achieving (A) at least 75% improvement in the Eczema Area
and Severity Index (EASI75) at weeks 16, 28, and 40 (* p = 0.161; DUPI 95% CI [70.3-81.6]; UPA 95%
CI[76.7-87.0]; ** p = 0.230; DUPI 95% CI [83.9-92.4]; UPA 95% CI [78.8-88.7]; *** p = 0.0498; DUPI
95% CI [83.9-92.4]; UPA 95% CI [75.7-86.2]) (B) at least 90% improvement (EASI90) at weeks 16,
28, and 40 (* p = 0.306; DUPI 95% CI [43.8-57.1]; UPA 95% CI [49.2-62.5]; ** p = 0.927; DUPI 95% CI
[55.4-68.2]; UPA 95% CI [54.4-67.5]; *** p = 0.024; DUPI 95% CI [61.5-73.9]; UPA 95% CI [50.1-63.4])
(C) 100% improvement (EASI100) at weeks 16, 28, and 40 in the dupilumab and upadacitinib groups;
(* p <0.001; DUPI 95% CI [3.8-10.7]; UPA 95% CI [14.2-24.8]; ** p < 0.001; DUPI 95% CI [8.3-17.1];
UPA 95% CI [20.6-32.4]; *** p = 1.000; DUPI 95% CI [15.1-25.8]; UPA 95% CI [14.7-25.3]). Data
are presented as percentages of patients achieving the respective endpoints at each time point.
Statistical comparisons between treatment groups were performed using Pearson’s chi-square (x?).
Abbreviations: CI, confidence interval; DUPI, dupilumab; UPA, upadacitinib.
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Figure 2. The proportion of patients achieving at least 75% improvement in the Eczema Area and
Severity Index (EASI75), at least 90% improvement (EASI90), and 100% improvement (EASI100) at
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weeks 16, 28, and 40 in the dupilumab and upadacitinib groups. Data are presented as percent-
ages of patients achieving the respective endpoints at each time point. Error bars represent 95%
confidence intervals.
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Figure 3. The proportion of patients maintaining at least 75% improvement in the Eczema Area and
Severity Index (EASI75) from week 16 to week 40 in the dupilumab and upadacitinib groups. Data
are presented as the percentage of patients who sustained their response over the 24-week follow-up
period. Statistical comparisons between treatment groups were performed using Pearson’s chi-square
(x?). * p = 0.008; error bars represent 95% confidence intervals.
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Figure 4. The proportion of patients experiencing little to no impact of the disease on quality of
life, defined as a Dermatology Life Quality Index (DLQI) score of 0-1, at weeks 16, 28, and 40 in the
dupilumab and upadacitinib groups. Data are presented as the percentage of patients achieving DLQI 0-1
at each time point. Statistical comparisons between treatment groups were performed using Pearson’s
chi-square (XZ). *p =0.188; ** p = 0.238; *** p = 0.997; error bars represent 95% confidence intervals.
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Table 2. Primary and key secondary efficacy outcomes.
Dupilumab Group
300 mg q2w (Adults) Upadacitinib Group
200/300 mg q2w 15 mg/30 mg
Outcome (Adolescents; Dose at Physician’s p Value
<60 kg or >60 kg, Discretion
Respectively) (n =215)
(n =220)

Primary outcome

EASI75 at wk 40 2 194 (88.2) [83.9-92.4] 174 (80.9) [75.7-86.2] p =0.0498
Key secondary
outcomes
Proportion of patients
maintaining EASI75 from wk 16 153 (91.6) P [87.4-95.8] 143 (81.3) © [75.5-87.0] p =0.008
until wk 40 @

EASI90 at wk 40 @ 149 (67.7) [61.5-73.9] 122 (56.7) [50.1-63.4] p=0.024
EASI100 at wk 16 @ 16 (7.3) [3.8-10.7] 42 (19.5) [14.2-24.8] p <0.001
EASI100 at wk 28 @ 28 (12.7) [8.3-17.1] 57 (26.5) [20.6-32.4] p <0.001
EASI100 at wk 40 @ 45 (20.5) [15.1-25.8] 43 (20.0) [14.7-25.3] p =1.000
DLQIO-1 at wk 402 89 (40.5) [34.0-46.9] 88 (40.9) [34.4-47.5] p=0.997

Abbreviations: EASI, Eczema Area and Severity Index; DLQI, Dermatology Life Quality Index; q2w, every
two weeks; wk, week. 2 No. (%) [95% CI]. b percentage out of 167 patients who achieved EASI75 at week 16.
¢ percentage out of 176 patients who achieved EASI75 at week 16.

The onset of action was faster for upadacitinib and led to the achievement of EASI100 in a
significantly greater proportion of upadacitinib-treated individuals compared to the dupilumab-
treated patients at wk 16 and 28 (EASI100 at wk 16: [19.5%] vs. [7.3%]; p < 0.001; EASI100 at
wk 28: [26.5%] vs. [12.7%]; p < 0.001) (Figure 1; Figure 2; Table 2). EASI75 at wk 16 was achieved
by 81.9% (n = 176) of upadacitinib-treated patients versus 75.9% (1 = 167) of dupilumab-treated
patients, while EASI90 at wk 16 was obtained by 55.8% (1 = 120) of upadacitinib patients
versus 50.5% (n = 111) of dupilumab patients. At wk 16, numerically higher proportions of
individuals treated with upadacitinib achieved all evaluated EASI improvement outcomes
(EASI75, EASI90, and EASI100); however, statistical significance was exclusively shown for
the achievement of EASI100 (Supplementary Table S1). The proportion of patients showing
complete or almost complete improvement in quality of life (DLQI 0-1) at wk 16 was numerically
higher for upadacitinib compared to dupilumab treatment (69 [32.1%] vs. 57 [25.9%]; p = 0.188).

At wk 28, a numerically higher proportion of dupilumab-treated individuals com-
pared to those treated with upadacitinib achieved EASI75 (194 [88.2%] vs. 180 [83.7%])
as well as EASI90 (136 [61.8%] vs. 131 [60.9%]); the differences were not statistically sig-
nificant (Supplementary Table S1). As mentioned earlier, EASI100 was attained at wk 28
by a significantly greater proportion of individuals in the upadacitinib group. The pro-
portion of individuals showing high levels of improvement in quality of life (DLQI 0-1)
at wk 28 was numerically higher in the upadacitinib group than in the dupilumab group
(83 [38.6%] vs. 72 [32.7%]; p = 0.238). Mean values of EASI and DLQI showed a marked
decrease compared to baseline in both groups at consecutive follow-up points, starting
with the first evaluation visit at wk 16 (Figures 5 and 6, Supplementary Table S1).
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Figure 5. Mean EASI score at baseline, and at weeks 16, 28, and 40 in the dupilumab and upadacitinib
groups. Data are presented as mean values. Statistical comparisons between treatment groups at each
time point were performed using the Mann-Whitney U test. * p = 0.039; ** p = 0.234; *** p = 0.077.
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Figure 6. Mean DLQI score at baseline, and at weeks 16, 28, and 40 in the dupilumab and upadacitinib
groups. Data are presented as mean values. Statistical comparisons between treatment groups at each
time point were performed using the Mann-Whitney U test. * p = 0.464; ** p = 0.204; *** p = 0.857.

3. Discussion

Long-term results, as well as the achievement of high levels of skin clearance, are
important in the context of the persistent nature of AD and its influence on patients’
quality of life [24]. AD is a recurrent and chronic condition requiring effective long-term
medication; thus, both a rapid response [25] and the maintenance of high treatment efficacy
over prolonged periods is essential. Moreover, a shift in AD treatment goals toward the
complete removal of residual skin lesions is currently being observed, as in psoriasis, where
higher improvement scores such as PASI90 or PASI100 are important indicators of treatment
effectiveness for systemic therapies [26].

To the best of our knowledge, to date, results are only available from three real-
world studies comparing dupilumab and upadacitinib, with two of them being 12-week
studies [21,22] and one being a 24-week study (analyzing data from 23 patients) [23]. The
scarcity of high-quality, real-world data comparing these two treatments is concerning,
particularly as there is growing interest in understanding how targeted systemic therapies
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like dupilumab and upadacitinib perform in routine clinical practice. Besides the limited
real-world data, results from two clinical trials directly comparing dupilumab and upadac-
itinib in the treatment of AD are currently available (24-week Heads Up study, 16-week
Level Up study with an extension period of up to 32 wks) [19,20].

At wk 16, in the Heads Up study (upadacitinib 30 mg vs. dupilumab as per its label,
with patients who received rescue topical/systemic immunomodulatory treatment consid-
ered nonresponders for binary endpoints [19]), EASI75 was attained by 72.4% of patients
receiving upadacitinib and 62.6% receiving dupilumab (p = 0.007). The achievement of
EASI100 at wk 16 was reported in more patients in the upadacitinib group (28.4% vs. 7.9%;
p < 0.001) [19]. Additionally, at wk 16, a significantly greater proportion of upadacitinib-
treated patients attained EASI90 compared with the dupilumab group (61.6% vs. 40.3%;
p < 0.001) [19].

At wk 16 of the ongoing Level Up study, which evaluated the effects of upadacitinib
(15 mg or 30 mg) with a flexible dosing regimen based on clinical response vs. dupilumab
as per its approved label (with patients requiring topical rescue treatment considered non-
responders [20]), upadacitinib-treated patients demonstrated significantly higher rates of
extensive skin clearance (EASI90, [40.8%] vs. [22.5%], p < 0.001; EASI100, [14.8%] vs. [5.6%];
p < 0.001) [20]. The study extension to 32 wks for those who did not achieve EASI75 at
wk 16 has not yet yielded results.

At wk 24, in the Heads Up study, which is currently the longest study directly compar-
ing dupilumab and upadacitinib with available results, numerically higher proportions
of patients treated with upadacitinib attained all evaluated EASI improvement outcomes
(EASI75, EASI90, and EASI100); however, as in the present study at wk 28, significance
was shown exclusively for the achievement of complete skin clearance (EASI100, [27.8%]
vs. [13.6%]; p < 0.001; EASI9O, [56.6%] vs. [49.5%]; p = 0.07; EASI75 [65.3%] vs. [61.2%];
p = 0.29) for upadacitinib versus dupilumab (without adjustment for multiplicity) [19].

In the present study, we investigated the long-term effectiveness of dupilumab vs.
upadacitinib in early treatment responders with AD. The results demonstrated the faster
onset of action and the capacity to attain higher levels of dermatological improvement with
upadacitinib compared to dupilumab, particularly after the first 16 wks of observation.
Over time, the differences diminished, with dupilumab showing stable improvement in
efficacy through wk 40 and demonstrating superiority in achieving the primary efficacy
outcome. Upadacitinib-treated individuals attained significantly higher rates of EASI100 at
wk 16 and 28; however, at wk 40, there was no significant difference in EASI100 achievement
between the two patient groups.

These findings align with the outcomes of the placebo-controlled, long-term phase 3
studies (AD UP—examining upadacitinib vs. placebo, LIBERTY AD CHRONOS—examining
dupilumab vs. placebo; no direct comparisons between the two medications), where greater
response rates were observed at wk 16 with upadacitinib in the AD UP study (especially at
the higher 30 mg dose) compared to dupilumab (in CHRONOS); however, this difference
gradually decreased over time [27]. Silverberg et al. suggested that, in clinical practice,
wk 16 may be too early to fully assess the complete therapeutic benefits of biologics [27].
This is because, in the initial stages of treatment, a larger proportion of patients met the
stricter efficacy criteria of EASI90 and IGA 0/1 with JAK inhibitors than with biologics;
however, over the long-term maintenance phase, effectiveness appeared largely comparable
for the majority of patients [27].

Specifically, the AD UP study (upadacitinib 15 mg or 30 mg plus steroids applied
topically vs. placebo plus steroids applied topically) [17,28], which closely reflected real-
world therapeutic approaches for AD patients, demonstrated that EASI75 was achieved
at wk 16 by 64.3% and 76.9% of patients in the 15 mg and 30 mg groups, respectively. By
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wk 52, EASI75 was achieved by 50.8% of patients in the 15 mg group and by 69.0% in
the 30 mg group. At wk 16, EASI90 was achieved by 42.8% and 63.3% of patients in the
15 mg and 30 mg groups, respectively, while at wk 52, the proportions were 37.7% and
55.4%. EASI100 was achieved by 11.7% and 22.6% of patients at wk 16 and by 13.1% and
23.6% at wk 52 in the 15 mg and 30 mg groups, respectively [28]. In the LIBERTY AD
CHRONOS study (dupilumab 300 mg every two wks plus steroids applied topically) [14],
the proportion of patients that achieved EASI75 was 69% at wk 16 and 65% at wk 52.
EASI90 was achieved by 40% of patients at wk 16 and 51% at wk 52. No EASI100 data from
the LIBERTY AD CHRONOS study were identified [14,29].

However, since higher rates of long-term upadacitinib response have also been re-
ported (Measure Up 1, Measure Up 2; upadacitinib 15 mg or 30 mg/day vs. placebo,
topical medications for AD allowed from wk 16) [16], it is important to recognize that
outside of the context of direct head-to-head trials, drawing comparisons between different
studies is inherently challenging. Variations in analytical approaches, study designs, and
protocols for rescue treatment—such as the timing of its allowance—introduce complexities
that limit the reliability of cross-trial evaluations [27]. Additional factors, including differ-
ences in dosing regimens, the duration of washout periods for prior topical and systemic
therapies, and disparities in inclusion and exclusion criteria (such as patient age, disease
severity, and responder classification), further complicate data interpretation. Inconsis-
tencies in eligibility criteria across trials may lead to challenges in drawing meaningful
comparisons. Moreover, the length of the washout period can significantly influence early
trial outcomes [27]. All of this highlights the unique significance of head-to-head studies
while giving no less importance to real-world comparisons, which reflect actual treatment
patterns in clinical practice.

In the present study, the higher performance rates of dupilumab compared to upadac-
itinib at wk 40 could have been influenced by several factors. These include the more
common use of the lower 15 mg dose of upadacitinib, the lack of control over the effects
of concomitant topical or systemic medications (as this information was not captured in
the registry), and the absence of a washout period. Additionally, the selection of patients
who were early responders at wk 16 may have influenced the results. Nevertheless, the
findings provide valuable insights into real-world usage patterns and the effectiveness
of both medications, particularly in relation to the duration of performance outside of
controlled clinical trials.

4. Materials and Methods
4.1. Study Design

A retrospective cohort study utilizing data from the Polish National Health Fund
Registry was conducted to compare the efficacy of dupilumab versus upadacitinib in
individuals with AD, who received treatment for at least 40 wks.

The study analyzed data from 220 patients treated with dupilumab, who began treat-
ment after 1 November 2022, and were the first to reach 40 wks of therapy. It also analyzed
215 patients treated with upadacitinib, who started treatment after 1 November 2022, and
were the first to reach 40 wks of therapy by 1 December 2024, at the latest. Data concerning
efficacy were gathered at baseline as well as at 3 consecutive control points: week 16 (wk
16), week 28 (wk 28), and week 40 (wk 40). An elasticity of +/— 14 days for scheduling
follow-up visits was allowed in case of unforeseen events.

As reporting data to the National Health Fund Registry is mandatory, the analysis
included data from all Polish medical centers providing treatment with dupilumab or
upadacitinib under the Polish National Health Fund Program.
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The data reported in the study were provided by and with the agreement of Polish
National Health Fund Registry authorities. This study was approved by the appropriate
Institutional Research Ethics Committee and conducted in accordance with the Declaration
of Helsinki and applicable regulations.

4.2. Patients

The patients whose data were analyzed included adults (ranging from 18 to 75 years)
and adolescents (ranging from 12 to 17 years), all diagnosed with AD and treated with
upadacitinib or dupilumab under the Polish National Health Fund Program. Patients who
qualified for treatment had a disease severity defined by a baseline EASI score of >20. Addi-
tionally, they were candidates for systemic treatment, documenting an inadequate response
to the use of topical emollients and corticosteroids. Individuals aged 12-17 years had to
meet at least one of the following criteria: the previous failure of systemic immunosuppres-
sive therapy, contraindications to systemic immunosuppressive therapy that prevented its
use, or adverse effects that made the continuation of systemic immunosuppressive therapy
impossible. Individuals aged 18 and older had to meet one of the following criteria: the
previous failure of cyclosporine treatment, contraindications to cyclosporine that prevented
its use, or adverse effects that made the continuation of cyclosporine treatment impossible.
Adequate organ function was determined based on blood laboratory test results, in accor-
dance with the current Summary of Product Characteristics (SmPC). Patients were eligible for
inclusion in the absence of significant comorbidities that constituted a contraindication to
therapy, as determined by the attending physician, and after the exclusion of pregnancy
or breastfeeding.

Exclusion criteria for continued participation in the program included an inadequate
response to treatment (assessed at specified follow-up visits), defined by the fulfillment of
both of the following criteria: failure to achieve at least a 50% reduction in the Eczema Area
and Severity Index (EASI50) score, and failure to achieve an improvement in quality of life,
as assessed by DLQI or Children’s Dermatology Life Quality Index (CDLQI), of at least four
points compared to baseline values. Other reasons for treatment discontinuation included
the occurrence of diseases or conditions that, in the opinion of the attending physician,
prevented further continuation of treatment. This included among others, hypersensitivity
reactions to any active substance or excipient; toxicity requiring treatment discontinuation;
or a lack of cooperation and the patient’s non-compliance with medical recommendations.
Patients did not bear the cost of the treatment.

The analysis included early treatment responders, defined as patients who achieved
EASI50 or an improvement in quality of life, as assessed by the DLQI/CDLQI scale, of at
least four points compared to baseline values at wk 16 and who continued treatment until
wk 40. The analyzed group consisted of 435 patients, whose data were fully available in
the registry.

4.3. Treatment Dosage and Concomitant Medications

The analyzed data considered patients receiving dupilumab, given as a subcutaneous
injection—300 mg every two wks (q2w) in adults, or 200 mg/300 mg q2w in adolescents
(<60 kg or >60 kg, respectively)—following a loading dose of 600 mg in adults and
400 mg/600 mg in adolescents, or upadacitinib, administered orally once daily as a 15 mg
or 30 mg extended-release tablet for at least 40 wks.

The upadacitinib dosage was initially selected and adjusted during the treatment at the
physician’s discretion. Data available for patients treated with upadacitinib with full-term
observation (365 days, n = 185) showed that 93.0% (n = 172) of patients initially received
a 15 mg dose of upadacitinib, while 7.0% (1 = 13) received an initial dose of 30 mg/day.
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The percentage of patients whose initial dose was 15 mg/day and who had at least one
administration of the drug at a dose of 30 mg/day in their treatment history was 40.1%
(n = 69), compared to the 59.9% (n = 103) whose treatment was not escalated (Figure 7).

= Initial dose of Upadacitinib

15mg,day
Initial dose of Upadacitinib
30mgday

40.1% = Initial dose of Upadacitinib

15 mgSday, No Inorease

& Initial dose of Upadacitinib
15 mgfday, increased to
30mg/day at Any Point

Figure 7. Upadacitinib dosage (15 mg/day or 30 mg/day) throughout treatment period. Data
available for patients treated with upadacitinib with full-term observation (365 days, n = 185).

Previous treatment with another JAK inhibitor or dupilumab within the Polish Na-
tional Health Fund Program occurred in the upadacitinib group in fewer than five patients
(for each medication, see Table 1). No patients in the dupilumab group had previously
been treated with any other medication under the Polish National Health Fund Program
(upadacitinib, baricitinib, tralokinumab, or abrocitinib).

Restrictions were not imposed on the prior use of systemic treatments for AD. Patients
were not required to undergo washout periods before starting the treatment. This approach
allowed for the inclusion of patients who had previously been treated with systemic
therapies, providing a more representative sample of the broader AD patient population.
Additionally, the use of concomitant treatments, whether topical or systemic, was permitted
throughout the treatment period, at the physician’s discretion.

4.4. Efficacy Parameters

Since long-term outcomes, such as sustained improvements in skin condition, and
the achievement of high levels of skin clearance were parameters of interest, we focused
on evaluating how well the treatments performed in achieving these goals over extended
periods. The primary efficacy outcome was defined as the achievement of EASI75 at wk 40.
Key secondary efficacy outcomes were defined as the proportion of patients maintaining
EASI75 from wk 16 until wk 40; the achievement of EASI90 at wk 40; the achievement of
EASI100 at wk 16, wk 28, and wk 40; and the proportion of patients achieving DLQI 0-1 at
wk 40.
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4.5. Statistical Analysis

Statistical analysis was performed using R software (version 4.1.2). As reporting
efficacy data at specific follow-up points to the National Health Fund Registry is strictly
mandatory, and as the study specifically included patients who continued treatment until
wk 40 (which required obligatory assessments at three follow-up visits at wk 16, 28, and 40),
the data in the registry were complete. The analysis encompassed both descriptive and in-
ferential objectives. Categorical variables were presented as counts and percentages, while
continuous variables were expressed as means with standard deviations (SD). Comparisons
between the two groups were conducted using the Mann-Whitney U test for continuous
variables and Pearson’s chi-square (x?) test for categorical variables, with statistical signifi-
cance set at p < 0.05. Where relevant, 95% confidence intervals (CIs) were also calculated.
All of the above data and statistical analyses were provided by the National Health Fund.
Multiplicity-adjusted outcomes were subsequently derived through a hierarchical testing
method (fixed sequence procedure).

5. Limitations

This study had some limitations. As in the Level Up study, the results were presented
based on data from all upadacitinib doses combined, without stratification between the
15 mg and 30 mg doses. This approach was undertaken due to the flexible dosing regimen,
which was tailored to the patient’s clinical condition according to the physician’s judgment,
allowing adjustments in dosage over short periods as needed.

Although not necessarily a limitation, as treatment with a specific drug is typically
prescribed on a long-term basis to patients who show at least satisfactory improvement after
an initial treatment period, this study focused on the long-term effects in early treatment
responders (patients attaining EASI50 at wk 16 or adequate DLQI/CDLQI improvement).
Some of the higher response rates observed in this study may be partly attributed to the
inclusion of early treatment responders. It would be beneficial to conduct another long-term
study of patients who did not initially respond to treatment.

The use of topical medications, as well as systemic immunosuppressants, was permit-
ted during the treatment period; however, this information was not captured or specified in
the registry. The absence of detailed documentation regarding the use of these concurrent
treatments may have potentially influenced the results, leading to higher response rates
compared to previous long-term phase 3 studies. Nonetheless, the data reflect real-world
clinical practice, where the use of concomitant medications is typically unrestricted. As
such, the findings also provide valuable insights into the effectiveness and usage patterns
of the analyzed treatments in a real-world setting, closely mirroring typical treatment
approaches in routine care.

There were also limitations related to the design of the registry itself, which did not
include data on factors such as race, ethnicity, body mass index, patient-reported outcomes
other than the DLQI/CDLQ]I, or side effects. The absence of these variables restricts the
ability to assess the broader impact of analyzed treatments fully. In addition, future research
could analyze treatment effectiveness by sex and age group, provided that larger sample
sizes are available.

To our knowledge, this is the largest real-world study analyzing the efficacy of
dupilumab versus upadacitinib, with the highest number of patients included and the
longest duration of observation. However, the sample size was limited by the require-
ment of completing 40 wks of treatment under the Polish National Health Fund Program.
Nevertheless, the study achieved statistically significant primary outcome, and most key
secondary outcomes were also significant.
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6. Conclusions

Overall, both dupilumab and upadacitinib demonstrated sustained efficacy, achieving
high levels of skin clearance and improvement in quality of life over the long term. Upadac-
itinib exhibited a faster response, with higher initial efficacy rates, especially in terms of
achieving stringent skin improvement thresholds. Dupilumab showed continuous gains in
efficacy, ultimately surpassing upadacitinib in terms of achieving the primary outcome at
wk 40. Both treatments proved effective for AD patients.

Our data may offer insights for future treatment strategies; however, further studies
with larger patient populations are needed to confirm these findings for a better under-
standing of the long-term impact and role of both therapies in AD management.

As treatment options for AD continue to expand, the need for direct comparisons between
available therapies is becoming increasingly important. While numerous clinical trials have
demonstrated the efficacy and safety of individual treatments, there remains a scarcity of
long-term comparative studies assessing their effectiveness over extended periods.

Given the current breakthrough in access to targeted therapies for AD, including
biologics and JAK inhibitors, equipping medical practitioners with high-quality, evidence-
based data is of the utmost importance. Reliable comparative studies can help clinicians
navigate the growing therapeutic landscape, tailor treatments to individual patient needs,
and ensure informed decision-making. Additionally, long-term data on efficacy, safety, and
patient-reported outcomes will be crucial in shaping treatment guidelines and improving
the overall standard of care for individuals living with AD.

Greater numbers of long-term, head-to-head studies with primary endpoints set at
extended timeframes, along with comprehensive real-world data on AD treatments, are
essential for providing clinicians with the necessary evidence to thoroughly assess the dura-
bility and effectiveness of systemic therapies for AD. By facilitating a deeper understanding
of long-term treatment outcomes, these data would support more precise, patient-centered
treatment decisions for individuals with moderate-to-severe AD, ultimately optimizing
therapeutic strategies.
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Abbreviations

The following abbreviations are used in this manuscript:

AD Atopic Dermatitis
CDLQI Children’s Dermatology Life Quality Index
CI confidence interval
DLQI Dermatology Life Quality Index
DUPI dupilumab
EASI Eczema Area and Severity Index
EASI75 at least 75% improvement in the Eczema Area and Severity Index
EASI90 at least 90% improvement in the Eczema Area and Severity Index
EASI100 100% improvement in the Eczema Area and Severity Index
IFN-y interferon gamma
IL-4 interleukin 4
IL-13 interleukin 13
IL-22 interleukin 22
IL-31 interleukin 31
JAK-STAT Janus kinase-signal transducer and activator of transcription signaling pathway
q2w every two weeks
SD standard deviation
SmPC Summary of Product Characteristics
TSLP thymic stromal lymphopoietin
UPA upadacitinib
wk week
wks weeks
References
1.  Deckers, I.A.G.; McLean, S.; Linssen, S.; Mommers, M.; van Schayck, C.P.; Sheikh, A. Investigating International Time Trends in

the Incidence and Prevalence of Atopic Eczema 1990-2010: A Systematic Review of Epidemiological Studies. PLoS ONE 2012,
7,€39803. [CrossRef] [PubMed]

Tian, J.; Zhang, D.; Yang, Y.; Huang, Y.; Wang, L.; Yao, X.; Lu, Q. Global Epidemiology of Atopic Dermatitis: A Comprehensive
Systematic Analysis and Modelling Study. Br. J. Dermatol. 2023, 190, 55-61. [CrossRef] [PubMed]

Paternoster, L.; Standl, M.; Waage, ]J.; Baurecht, H.; Hotze, M.; Strachan, D.P; Curtin, J.A.; Bennelykke, K.; Tian, C,;
Takahashi, A.; et al. Multi-Ancestry Genome-Wide Association Study of 21,000 Cases and 95,000 Controls Identifies New Risk
Loci for Atopic Dermatitis. Nat. Genet. 2015, 47, 1449-1456. [CrossRef] [PubMed]

Pinart, M.; Benet, M.; Annesi-Maesano, L.; von Berg, A.; Berdel, D.; Carlsen, K.C.L.; Carlsen, K.-H.; Bindslev-Jensen, C.; Eller, E.;
Fantini, M.P; et al. Comorbidity of Eczema, Rhinitis, and Asthma in IgE-Sensitised and Non-IgE-Sensitised Children in MeDALL:
A Population-Based Cohort Study. Lancet Respir. Med. 2014, 2, 131-140. [CrossRef]

Drislane, C.; Irvine, A.D. The Role of Filaggrin in Atopic Dermatitis and Allergic Disease. Ann. Allergy Asthma Immunol. 2020, 124,
36-43. [CrossRef]

Weidinger, S.; Beck, L.A.; Bieber, T.; Kabashima, K.; Irvine, A.D. Atopic Dermatitis. Nat. Rev. Dis. Primers 2018, 4, 1. [CrossRef]
Steinhoff, M.; Ahmad, F.; Pandey, A.; Datsi, A.; AlHammadji, A.; Al-Khawaga, S.; Al-Malki, A.; Meng, J.; Alam, M.; Buddenkotte, J.
Neuroimmune Communication Regulating Pruritus in Atopic Dermatitis. |. Allergy Clin. Immunol. 2022, 149, 1875-1898.
[CrossRef]

Kelly-Welch, A.E.; Hanson, E.M.; Boothby, M.R.; Keegan, A.D. Interleukin-4 and Interleukin-13 Signaling Connections Maps.
Science 2003, 300, 1527-1528. [CrossRef]

Chiricozzi, A.; Maurelli, M.; Peris, K.; Girolomoni, G. Targeting IL-4 for the Treatment of Atopic Dermatitis. Immunotargets Ther.
2020, 9, 151-156. [CrossRef]


https://doi.org/10.1371/journal.pone.0039803
https://www.ncbi.nlm.nih.gov/pubmed/22808063
https://doi.org/10.1093/bjd/ljad339
https://www.ncbi.nlm.nih.gov/pubmed/37705227
https://doi.org/10.1038/ng.3424
https://www.ncbi.nlm.nih.gov/pubmed/26482879
https://doi.org/10.1016/S2213-2600(13)70277-7
https://doi.org/10.1016/j.anai.2019.10.008
https://doi.org/10.1038/s41572-018-0001-z
https://doi.org/10.1016/j.jaci.2022.03.010
https://doi.org/10.1126/science.1085458
https://doi.org/10.2147/ITT.S260370

Int. J. Mol. Sci. 2025, 26, 4230 16 of 17

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Howell, M.D.; Kuo, EI; Smith, P.A. Targeting the Janus Kinase Family in Autoimmune Skin Diseases. Front. Immunol. 2019,
10, 2342. [CrossRef]

He, H.; Guttman-Yassky, E. JAK Inhibitors for Atopic Dermatitis: An Update. Am. |. Clin. Dermatol. 2019, 20, 181-192. [CrossRef]
[PubMed]

Harb, H.; Chatila, T.A. Mechanisms of Dupilumab. Clin. Exp. Allergy 2020, 50, 5-14. [CrossRef] [PubMed]

Thagi, D.; Simpson, E.L.; Deleuran, M.; Kataoka, Y.; Chen, Z.; Gadkari, A.; Eckert, L.; Akinlade, B.; Graham, N.M.H,;
Pirozzi, G.; et al. Efficacy and Safety of Dupilumab Monotherapy in Adults with Moderate-to-Severe Atopic Dermatitis: A Pooled
Analysis of Two Phase 3 Randomized Trials (LIBERTY AD SOLO 1 and LIBERTY AD SOLO 2). J. Dermatol. Sci. 2019, 94, 266-275.
[CrossRef]

Blauvelt, A.; de Bruin-Weller, M.; Gooderham, M.; Cather, ].C.; Weisman, J.; Pariser, D.; Simpson, E.L.; Papp, K.A.; Hong, H.C.-H.;
Rubel, D.; et al. Long-Term Management of Moderate-to-Severe Atopic Dermatitis with Dupilumab and Concomitant Topical
Corticosteroids (LIBERTY AD CHRONOS): A 1-Year, Randomised, Double-Blinded, Placebo-Controlled, Phase 3 Trial. Lancet
2017, 389, 2287-2303. [CrossRef]

Barbarot, S.; Wollenberg, A.; Silverberg, J.I; Deleuran, M.; Pellacani, G.; Armario-Hita, ].C.; Chen, Z.; Shumel, B.; Eckert, L.;
Gadkari, A; et al. Dupilumab Provides Rapid and Sustained Improvement in SCORAD Outcomes in Adults with Moderate-to-
Severe Atopic Dermatitis: Combined Results of Four Randomized Phase 3 Trials. J. Dermatol. Treat. 2022, 33, 266-277. [CrossRef]
[PubMed]

Simpson, E.L.; Papp, K.A.; Blauvelt, A.; Chu, C.-Y,;; Hong, H.C.; Katoh, N.; Calimlim, B.M.; Thyssen, ]J.P.; Chiou, A.S,;
Bissonnette, R.; et al. Efficacy and Safety of Upadacitinib in Patients With Moderate to Severe Atopic Dermatitis. JAMA Dermatol.
2022, 158, 404. [CrossRef]

Reich, K.; Teixeira, H.D.; de Bruin-Weller, M.; Bieber, T.; Soong, W.; Kabashima, K.; Werfel, T.; Zeng, J.; Huang, X.; Hu, X,; et al.
Safety and Efficacy of Upadacitinib in Combination with Topical Corticosteroids in Adolescents and Adults with Moderate-to-
Severe Atopic Dermatitis (AD Up): Results from a Randomised, Double-Blind, Placebo-Controlled, Phase 3 Trial. Lancet 2021, 397,
2169-2181. [CrossRef]

Guttman-Yassky, E.; Teixeira, H.D.; Simpson, E.L.; Papp, K.A.; Pangan, A.L.; Blauvelt, A.; Thagi, D.; Chu, C.-Y.; Hong, H.C,;
Katoh, N.; et al. Once-Daily Upadacitinib versus Placebo in Adolescents and Adults with Moderate-to-Severe Atopic Dermatitis
(Measure Up 1 and Measure Up 2): Results from Two Replicate Double-Blind, Randomised Controlled Phase 3 Trials. Lancet 2021,
397, 2151-2168. [CrossRef]

Blauvelt, A.; Teixeira, H.D.; Simpson, E.L.; Costanzo, A.; De Bruin-Weller, M.; Barbarot, S.; Prajapati, V.H.; Lio, P.; Hu, X,;
Wu, T,; et al. Efficacy and Safety of Upadacitinib vs Dupilumab in Adults With Moderate-to-Severe Atopic Dermatitis.
JAMA Dermatol. 2021, 157, 1047. [CrossRef]

Silverberg, J.I.; Bunick, C.G.; Hong, H.C.; Mendes-Bastos, P.; Stein Gold, L.; Costanzo, A.; Ibrahim, N.; Sancho, C.; Wu, X,;
Han, Y;; et al. Efficacy and Safety of Upadacitinib versus Dupilumab in Adults and Adolescents with Moderate-to-Severe Atopic
Dermatitis: Week 16 Results of an Open-Label Randomized Efficacy Assessor-Blinded Head-to-Head Phase IIIb/IV Study (Level
Up). Br. J. Dermatol. 2024, 192, 36—45. [CrossRef]

Huang, D.; Lu, J.; Tan, F. Improvement of Pruritus and Efficacy in the Early Stage of Therapy with Upadacitinib, Abrocitinib, or
Dupilumab in Chinese Patients with Moderate-to-Severe Atopic Dermatitis: Prospective, Cohort, Observational Study. Dermatitis
2024, 35, 77-83. [CrossRef]

Yang, Y.; Chen, ].; Xiong, S.; Zhang, ].; Ye, Q.; Xue, R.; Tian, X.; Zhong, J.; Zhu, H.; Gao, A ; et al. Comparative Effectiveness of
Upadacitinib versus Dupilumab for Moderate-to-Severe Atopic Dermatitis: A Retrospective Cohort Study. Int. Immunopharmacol.
2024, 143, 113383. [CrossRef] [PubMed]

Kiefer, S.; Konig, A.; Gerger, V.; Rummenigge, C.; Miiller, A.C; Jung, T.; Frank, A.; Tassopoulos, G.; Laurent, E.; Kaufmann, R.; et al.
Efficacy and Treatment Satisfaction of Different Systemic Therapies in Children and Adolescents with Moderate-to-Severe Atopic
Dermatitis: A Real-World Study. J. Clin. Med. 2023, 12, 1175. [CrossRef] [PubMed]

Silverberg, J.I; Lei, D.; Yousaf, M.; Janmohamed, S.R.; Vakharia, P.P; Chopra, R.; Chavda, R.; Gabriel, S.; Patel, KR,
Singam, V.; et al. What Are the Best Endpoints for Eczema Area and Severity Index and Scoring Atopic Dermatitis in Clin-
ical Practice? A Prospective Observational Study*. Br. |. Dermatol. 2021, 184, 888-895. [CrossRef]

Schmitt, J.; Csotonyi, F.; Bauer, A.; Meurer, M. Determinants of Treatment Goals and Satisfaction of Patients with Atopic Eczema.
JDDG ]. Dtsch. Dermatol. Ges. 2008, 6, 458-465. [CrossRef] [PubMed]

Augustin, M.; Gottlieb, A.B.; Lebwohl, M.; Pinter, A.; Warren, R.B.; Puig, L.; Warham, R.; Lambert, ].; Wiegratz, S.; Szilagyi, B.; et al.
Complete Skin Clearance Is Associated with the Greatest Benefits to Health-Related Quality of Life and Perceived Symptoms for
Patients with Psoriasis. Dermatol. Ther. 2024, 14, 2841-2857. [CrossRef]

Silverberg, J.I.; Armstrong, A.; Blauvelt, A.; Reich, K. Assessment of Efficacy and Safety Outcomes Beyond Week 16 in Clinical
Trials of Systemic Agents Used for the Treatment of Moderate to Severe Atopic Dermatitis in Combination with Topical
Corticosteroids. Am. J. Clin. Dermatol. 2023, 24, 913-925. [CrossRef]


https://doi.org/10.3389/fimmu.2019.02342
https://doi.org/10.1007/s40257-018-0413-2
https://www.ncbi.nlm.nih.gov/pubmed/30536048
https://doi.org/10.1111/cea.13491
https://www.ncbi.nlm.nih.gov/pubmed/31505066
https://doi.org/10.1016/j.jdermsci.2019.02.002
https://doi.org/10.1016/S0140-6736(17)31191-1
https://doi.org/10.1080/09546634.2020.1750550
https://www.ncbi.nlm.nih.gov/pubmed/32347763
https://doi.org/10.1001/jamadermatol.2022.0029
https://doi.org/10.1016/S0140-6736(21)00589-4
https://doi.org/10.1016/S0140-6736(21)00588-2
https://doi.org/10.1001/jamadermatol.2021.3023
https://doi.org/10.1093/bjd/ljae404
https://doi.org/10.1089/derm.2023.0132
https://doi.org/10.1016/j.intimp.2024.113383
https://www.ncbi.nlm.nih.gov/pubmed/39405928
https://doi.org/10.3390/jcm12031175
https://www.ncbi.nlm.nih.gov/pubmed/36769820
https://doi.org/10.1111/bjd.19457
https://doi.org/10.1111/j.1610-0387.2007.06609.x
https://www.ncbi.nlm.nih.gov/pubmed/18190558
https://doi.org/10.1007/s13555-024-01261-6
https://doi.org/10.1007/s40257-023-00809-0

Int. J. Mol. Sci. 2025, 26, 4230 17 of 17

28. Silverberg, J.I; de Bruin-Weller, M.; Bieber, T.; Soong, W.; Kabashima, K.; Costanzo, A.; Rosmarin, D.; Lynde, C.;
Liu, J.; Gamelli, A,; et al. Upadacitinib plus Topical Corticosteroids in Atopic Dermatitis: Week 52 AD Up Study Results.
J. Allergy Clin. Immunol. 2022, 149, 977-987.e14. [CrossRef]

29. Merola, J.E; Sidbury, R.; Wollenberg, A.; Chen, Z.; Zhang, A.; Shumel, B.; Rossi, A.B. Dupilumab Prevents Flares in Adults
with Moderate to Severe Atopic Dermatitis in a 52-Week Randomized Controlled Phase 3 Trial. J. Am. Acad. Dermatol. 2021, 84,
495-497. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.jaci.2021.07.036
https://doi.org/10.1016/j.jaad.2020.05.003

	Introduction 
	Results 
	Demographics and Patient Baseline Characteristics 
	Efficacy Outcomes 

	Discussion 
	Materials and Methods 
	Study Design 
	Patients 
	Treatment Dosage and Concomitant Medications 
	Efficacy Parameters 
	Statistical Analysis 

	Limitations 
	Conclusions 
	References

