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A B S T R A C T   

Background: The sparsity of head-to-head trials for medications used as in atopic dermatitis (AD) 
treatment makes therapy options difficult. 
Objective: To better compare the efficacy and safety of abrocitinib and upadacitinib with dupi-
lumab in patients with moderate-to-severe AD. 
Methods: We systematically searched MEDLINE, EMBASE, and the Cochrane Library database for 
head-to-head trials. 
Results: Three studies with 2256 patients were included. The analysis revealed that improvement 
of EASI-75 was rapidly registered with abrocitinib/upadacitinib as compared to the dupilumab, 
even as early as week 2 of treatment. The proportions of patients who reached the endpoint of 
EASI-75 at week 12 and end of therapy were also higher in the abrocitinib/upadacitinib group. 
Significant improvement in EASI-90 scores was demonstrated with abrocitinib/upadacitinib at 
week 2 and at all subsequent time points. The administration of abrocitinib/upadacitinib pro-
vided a faster onset of IGA response at week 2. The differences in IGA response remained sig-
nificant at week 12 and end of therapy. Compared with dupilumab, a larger proportion of patients 
treated with abrocitinib/upadacitinib achieved early itch relief at 2 weeks. Better results were 
found later during treatment, in between the 12 weeks to the end of study in abrocitinib/upa-
dacitinib group. The only observed significant result of adverse events were severe adverse events 
between the abrocitinib/upadacitinib group (n = 40) and the dupilumab group (n = 24) (p =
0.043). TEAEs of any causality that led to treatment discontinuation and serious adverse events 
have not shown special risks in the patients treated with abrocitinib/upadacitinib. 
Conclusions: This study demonstrated that anti-JAK therapy, particularly abrocitinib and upada-
citinib, exhibited superiority over dupilumab in achieving fast relief of disease signs with an 
acceptable safety profile in patients with moderate-to-severe atopic dermatitis.   

1. Introduction 

Atopic dermatitis (AD) is a chronic, inflammatory skin disease associated with itch, pain, anxiety, depression, and increased health 
care utilization [1,2]. Most patients suffer from physical symptoms and mental trauma. AD is a life-long disorder which requires 
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long-term treatment, and reliable evidence on the discovery of benefit-to-harm ratio of drugs is needed to make better clinical choices 
[3]. Therapeutic goals include achieving fast disease control and maintaining remission [4,5]. To date, topical therapies have been 
deemed the mainstay in AD management [6]. Systemic therapies are employed when topical treatments are not effective enough. 
These therapies encompass phototherapy, immunosuppressant therapies, Janus kinase (JAK) inhibitors and biological therapies [7,8]. 
Research in recent years in AD has mainly focus on systemic therapies and obtained encouraging results in rapid improvement of 
disease. 

Among the systemic treatments that can be prescribed today, two types of novel agents are attractive and have been approved in 
many countries to alleviate the symptoms of AD [9–11]: JAK inhibitors, such as baricitinib (anti-JAK1/2), abrocitinib (anti-JAK1), and 
upadacitinib (anti-JAK1), and anti-interleukin (IL) signalling antibody, such as dupilumab (anti-IL-4Rα), tralokinumab (anti-IL-13), 
and nemolizumab (anti-IL-31 Rα). Evidences have demonstrated that abrocitinib, a small molecule JAK inhibitor, has yielded bene-
ficial responses in adolescents and adults who received abrocitinib once a day in doses of 200 mg or 100 mg in inducing early re-
ductions of itch and symptom [12–14]. Dupilumab, a humanized monoclonal antibody against the IL-4 receptor α, provided superior 
efficacy and safety in patients with AD [15–17]. There is a dilemma in treatment options. A physician’s choice to start one or the other 
may be affected by the efficacy and safety profile of the drugs. Head-to-head studies of systemic therapies should help physicians 
further understand the potential role of these agents in clinical practice. However, the sparsity of head-to-head trials for these med-
ications makes direct comparisons of efficacy and safety difficult. 

Therefore, for the first time, we incorporated the results of three recent head-to-head studies for the treatment of patients with 
moderate-to-severe AD to better assess the efficacy and safety of abrocitinib and upadacitinib versus dupilumab. 

2. Methods 

2.1. Search strategy 

A comprehensive literature search was retrieved in the following databases: Medline (from 1950 to September 2022), Embase 
(from 1950 to September 2022), Cochrane Library (from 1950 to September 2022) and Clinical Trials.gov with related keywords of 
“Janus kinase inhibitor”, “Janus kinase 1 inhibitor”, “abrocitinib”, “upadacitinib”, “IL-4 receptor-α antibody”, “dupilumab”, “atopic 
dermatitis”, “randomized controlled trial”, “RCT” and “randomized study”. Articles published in English were searched and included. 
This study was conducted according to Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) [18]. 

2.2. Study selection, inclusion, and exclusion criteria 

We included all RCTs that enrolled patients with moderate-to-severe AD and investigated therapeutic effects of abrocitinib or 
upadacitinib compared to dupilumab. The inclusion criteria of studies were defined as follows: (1) abrocitinib or upadacitinib 
compared to dupilumab; (2) patients with moderate-to-severe atopic dermatitis; (3) at least one reported outcome or more; (4) RCT. 
The exclusion criteria were the following: (1) animal studies, reviews or experimental studies; (2) case reports, observational studies or 
case-control studies; (3) non-English studies; (4) duplicate publication. 

2.3. Data extraction and quality of evidence 

Firstly, two authors independently screened titles, abstracts, and full texts. Subsequently, they extracted data related to the 
following: (1) patient characteristics including: age, disease duration, disease severity, eczema area and severity index (EASI) score, 
the percent of body surface area affected, peak pruritus numerical rating scale (PP-NRS) score, dermatology life quality index (DLQI) 
score, and investigator’s global assessment (IGA) grade numer; (2) study design including: study period and country, design and phase, 
total number of participants and inclusion criteria; (3) treatment details including: dose, route, and regimen; (4) short-term (2 weeks) 
and long-term (≥16 weeks) time points efficacy outcome measures including: EASI 75 and 90 responses, IGA response, PP-NRS score; 
(5) safety outcomes including: TEAEs of any causality that led to treatment discontinuation, serious and severe adverse events, death, 
nausea, headache, dermatitis, atopic, nasopharyngitis, upper respiratory tract infection. A third reviewer checked and confirmed the 
accuracy of the above data. We assessed the quality of the included trials using the Cochrane’s risk of bias tool [19]. 

2.4. Statistical analysis 

The dichotomous data were pooled as risk ratio (RR) and 95% confidence interval (95% CI) using Mantel–Haenszel method. We 
used the fixed-effect model when the pooled data are homogenous; otherwise, random-effects model was used. I2 statistic was applied 
to check heterogeneity among included studies. Statistical significance was indicated by 2-sided p < 0.05. We used Stata 16.0 software 
to perform meta-analysis. 

3. Results 

3.1. Study selection and baseline characteristics 

A total of 125 articles were identified. After reviewing titles, abstracts and the full texts, 123 records were excluded. Ultimately, 3 
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studies with 2256 patients with moderate-to-severe atopic dermatitis were included [14,20,21]. The flow of screening process is shown 
in Fig. 1. In these three studies, two compared abrocitinib with dupilumab, and one compared upadacitinib with dupilumab. All 
patients had moderate-to-severe AD. Abrocitinib and upadacitinib are administered orally once daily, while dupilumab is administered 
subcutaneously every other week (Table 1). The mean age of included patients ranged from 35 to 38 years with at least 20 years disease 
duration. The studies were conducted between 2021 and 2022. Patients were randomized into 4 arms of abrocitinib 200 mg, 100 mg, 
dupilumab and placebo in one study and 2 arms of abrocitinib 200 mg and dupilumab (Table 1). The duration of treatment in one study 
was 16 weeks, one was 24 weeks and one was 26 weeks (Table 1). At baseline of these studies, the mean EASI score was ranged from 28 
to 30, the mean IGA score was at least 3 points on a severity scale of 0–4, the averaged PP-NRS score was 7 on a scale of 0–10, and the 
mean body surface area involvement was 40–50% (Table 2). Baseline characteristics of each study were shown in Tables 1 and 2 

3.2. Quality assessment 

The risk of bias of trials was performed by the Cochrane risk of bias tool, including sequence generation, allocation concealment, 
performance bias, detection bias, incomplete outcome data, selective reporting, and other possible sources of bias. All studies were at 
low risk of bias in overall judgment and the assessment of the risk of bias is depicted in Fig. 2. 

Fig. 1. Process for identifying studies eligible for the meta-analysis.  
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Table 1 
Characteristics of studies included in the meta-analysis.  

Study ID Phase Study 
period 

No. Of 
participants 

Age Atopic dermatitis severity Interventions Duration of 
treatment 

Bieber 2021 
(JADE- 
COMPARE) 

Phase 
III 

Oct 2018 to 
Aug 2019 

837 ≥18 
years 

Patients with moderateto- 
severe atopic dermatitis 

Oral abrocitinib, 100 mg and 200 mg once daily, Subcutaneously Dupilumab every other 
week, Placebo. 

16 weeks 

Reich 2022 (JADE 
DARE) 

Phase 
III 

Jun 2020 to 
Dec 2020 

727 ≥18 
years 

Patients with moderateto- 
severe atopic dermatitis 

The abrocitinib group received abrocitinib 200 mg (two 100 mg tablets) administered orally 
once per day from day 1 to week 26. The dupilumab group received dupilumab 300 mg 
administered by subcutaneous injection every 2 weeks (loading dose of 600 mg at baseline 
[two injections of 300 mg], with last injection at week 24). 

26 weeks 

Blauvelt 2021 
(Heads Up) 

phase 
3 b 

Feb 2019 to 
Dec 2020 

692 ≥18 
years 

Patients with moderateto- 
severe atopic dermatitis 

Patients were randomized 1:1 to receive 30 mg of upadacitinib administered orally once daily 
until week 24 or 300 mg of dupilumab administered as a subcutaneous injection every 2 
weeks after a loading dose of 600 mg, starting at week 2 and until week 22. 

24 weeks  
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Table 2 
Baseline characteristics of the enrolled patients in the included RCTs.  

Study ID Age Disease duration 
(years), mean SD) 

Eczema area and severity 
index (EASI) score, mean 
(SD) 

Investigator’s global assessment (IGA) 
grade number, moderate (grade 3) and 
severe (grade 4) 

Pruritus numeric rating 
scale (NRS) score, mean 
(SD) 

Body surface area 
affected, % mean 
(SD) 

Dermatology life quality 
index (DLQI) score, mean 
(SD) 

Bieber 2021 
(JADE- 
COMPARE) 

37.7 ± 14.7/ 
37.1 ± 14.6 

22.7 ± 15.8/22.8 
± 14.8 

30.9 ± 12.8/30.4 ± 12.0 253,173/162,80 7.4 ± 1.6/7.3 ± 1.7 48.5 ± 23.1/46.5 ±
22.1 

15.7 ± 6.6/15.6 ± 6.7 

Reich 2022 36.6 (14.6)/ 
35.5 (13.3)  

28.1 (11.5)/28.1 (11.9) 216,146/220,145 7.4 (1.6)/7.4 (1.6) 42.5 (19.9)/42.6 
(21.3) 

14.0 (6.8)/14.2 (6.3) 

Blauvelt 2021 
(Heads Up) 

36.6 (14.61)/ 
36.9 (14.09) 

23.5 (14.7)/25.0 
(14.8) 

30.8 (12.5)/28.8 (11.5) 171,173/174,174 7.4 (1.6)/7.5 (1.7) 48.2 (24.0)/44.4 
(22.8)   
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3.3. EASI-75 and 90 responses 

EASI quantifies severity of AD based on severity of lesion clinical signs and % of BSA affected. EASI-75 score is defined as at least a 
75% reduction from baseline in EASI response. Three studies provided EASI-75 score after treatment. The analysis revealed that 
improvement of EASI-75 was rapidly registered with abrocitinib/upadacitinib as compared to the dupilumab, even as early as week 2 
of treatment (2 weeks, RR 1.92; 95% CI: 1.64 to 2.26, p < 0.001, Fig. 3). The proportions of patients who reached the endpoint of EASI- 
75 at week 12 and end of therapy were also higher in the abrocitinib/upadacitinib group than in the dupilumab group (12 weeks, RR 
1.14; 95% CI: 1.03 to 1.26, p = 0.009; end of therapy, RR 1.12; 95% CI: 1.04 to 1.20, p = 0.002, Fig. 3). 

EASI-90 score is defined as at least a 90% reduction from baseline in EASI response. Three studies provided EASI-90 score after 
treatment. Significant improvement in EASI-90 scores was demonstrated with abrocitinib/upadacitinib versus dupilumab at week 2 
and at all subsequent time points (2 weeks, RR 2.04; 95% CI: 1.54 to 2.69; 12 weeks, RR 1.60; 95% CI: 1.40 to 1.84; end of therapy, RR 
1.32; 95% CI: 1.20 to 1.45; p < 0.001 for all comparisons, Fig. 4). 

3.4. IGA grade 

The severity of AD was assessed using the IGA, which ranges from worst (4 point) to the best (0 points). Two studies with 1564 
patients provided the data of IGA score. According to the results, the daily oral administration of abrocitinib/upadacitinib provided a 
faster onset of IGA response at week 2 (2 weeks, RR 2.57; 95% CI: 1.79 to 3.70, p < 0.001). The differences in IGA response remained 
significant at week 12 (12 weeks, RR 1.39; 95% CI: 1.22 to 1.59, p < 0.001) and end of therapy (end of therapy, RR 1.13; 95% CI: 1.01 
to 1.27; p = 0.035, Fig. 5). 

3.5. PP-NRS4 

PP-NRS assessed the severity of pruritus due to AD, which ranges from worst (10 point) to the best (0 points). PP-NRS4 is defined as 
achieving a 4 point or higher improvement in PP-NRS. Compared with dupilumab, a larger proportion of patients treated with 
abrocitinib/upadacitinib achieved early itch relief at 2 weeks (2 weeks, RR 1.87; 95% CI: 1.60 to 2.20, p < 0.001, Fig. 6). Better results 
were found later during treatment, in between the 12 weeks to the end of study in abrocitinib/upadacitinib group, as compared to the 
dupilumab group (12 weeks, RR 1.10; 95% CI: 1.01 to 1.21; p = 0.033; end of therapy, RR 1.20; 95% CI: 1.11 to 1.30; p < 0.001, Fig. 6). 

3.6. Adverse events 

The most frequent reported side effects were listed in Table 3, which were mild and non-lethal. The adverse effects reported in ≥5% 
of patients were nausea, conjunctivitis, nasopharyngitis, upper respiratory tract infection, headache, acne, herpes zoster, dermatitis 

Fig. 2. Risk of bias graph (A) and risk of bias summary (B).  
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atopic, thrombocytopenia, blood CPK level increased. The analysis revealed that abrocitinib/upadacitinib was associated with higher 
incidence of nausea (RR 6.45; 95% CI: 3.71 to 11.18), acne (RR 5.21; 95% CI: 3.31 to 8.22) and blood CPK level increased (RR 2.27; 
95% CI: 1.007 to 4.85), and with lower incidence of conjunctivitis (RR 0.19; 95% CI: 0.09 to 0.39) and nasopharyngitis (RR 0.54; 95% 
CI: 0.38 to 0.79) than dupilumab. There was no significant difference in other adverse effects reported in ≥5% of patients between 
these two group (all p > 0.05 for all comparisons). TEAEs of any causality that led to treatment discontinuation, serious and severe 
adverse events were report in Fig. 7. The only observed significant result of adverse events were severe adverse events between the 
abrocitinib/upadacitinib group (n = 40) and the dupilumab group (n = 24) (RR, 1.67; 95% CI: 1.017–2.741, p = 0.043). TEAEs of any 
causality that led to treatment discontinuation and serious adverse events have not shown special risks in the patients treated with 

Fig. 3. Forest plot of EASI-75 response at week 2, week 12 and end of therapy.  

Fig. 4. Forest plot of EASI-90 response at week 2, week 12 and end of therapy.  
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abrocitinib/upadacitinib (all p > 0.05 for all comparisons). 

4. Discussion 

As JAK inhibitor (such as abrocitinib and upadacitinib) and anti-interleukin-receptor antibody (dupilumab) for atopic dermatitis 
approved by United States, European Union, and other countries, head-to-head studies done by comparing the efficacy and safety of 
these two types of novel systemic therapy agents will provide useful evidence for specialists in having treatment options. To the best of 
our knowledge, this is the first meta-analysis to compare the efficacy and safety of JAK inhibitor and anti-IL-4 receptor antibody in the 

Fig. 5. Forest plot of IGA response at week 2, week 12 and end of therapy.  

Fig. 6. Forest plot of PP-NRS4 response at week 2, week 12 and end of therapy.  
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treatment of adult patients with moderate-to-severe AD. Three head-to-head studies with 2256 patients were included. According to 
the results, it was confirmed that compared to anti-IL-4 receptor antibody, dupilumab, JAK inhibitor, including abrocitinib and 
upadacitinib demonstrated a faster improvement in EASI-75 and 90 response, IGA response and PP-NRS4 at week 2. And patients 
treated with abrocitinib/upadacitinib continued to show numerically better efficacy outcomes when compared to dupilumab in week 
12 and end-of-study. Among adverse events, rate of severe adverse events of any cause was higher for patients treated with abrocitinib/ 
upadacitinib than those treated with dupilumab. While there was no significant difference in serious adverse events and TEAEs of any 
causality that led to treatment discontinuation between these two groups. Accordingly, the results supported the potential use of JAK1 
inhibitors, especially abrocitinib and upadacitinib, in moderate-to-severe AD patients who need rapid itch relief and high amounts of 
skin improvement. 

The pathophysiology of AD was involved in disruption of the epidermal skin barrier and infiltration of Th2 cells [22,23]. Th2 cells 
have the ability to release a wide range of cytokines, including IL-4, IL-13, IL-31 into the skin, and then activating downstream JAK 
pathways. In recent years, medications of novel systemic therapies are being investigated for the use in patients with 
moderate-to-severe AD. Anti-IL-4-receptor α mono-clonal antibody is a small molecular compound that inhibits the intracellular 
transduction of the signal derived from the cell’s cytokine receptors [24]. Janus kinase-1 (JAK) inhibitors target the type 2 inflam-
mation pathway and inhibit both IL-4 and IL-13 signal transduction [25,26]. The results from numerous studies have shown that 
abrocitinib, upadacitinib, and dupilumab could provide high levels of skin clearance and itch improvement in adolescents and adults 
with moderate-to-severe AD [14,16,27]. These agents have been approved by many countries for use in patients with 
moderate-to-severe AD. Recently, the efficacy between abrocitinib, upadacitinib, and dupilumab was compared. JADE COMPARE, a 
16-week and phase 3 study, has yielded better responses in patients who received doses of 200 mg of oral abrocitinib daily, improving 
EASI-75 and 90 response, IGA response and PP-NRS4 response and resulting in significantly greater reductions in signs and itch of 
moderate-to-severe AD than dupilumab [14]. Heads Up, a 24-week and phase 3 study, compared the efficacy and safety of upadacitinib 
with dupilumab in adults with moderate to severe AD and demonstrated upadacitinib provided more rapid skin improvement and itch 

Table 3 
Adverse event reported in ≥5% of patients with moderate-to-severe atopic dermatitis treated with abrocitinib, upadacitinib or Dupilumab.   

Abrocitinib/Upadacitinib (n/936) Dupilumab (n/951) RR 95% CI P value 

Nausea 95 15 6.45 3.705 to 11.175 <0.001 
Conjunctivitis 8 44 0.185 0.087 to 0.394 <0.001 
Nasopharyngitis 45 84 0.544 0.375 to 0.790 0.001 
Upper respiratory tract infection 31 22 1.432 0.823 to 2.491 0.202 
Headache 76 58 1.331 0.935 to 1.896 0.112 
Acne 118 23 5.212 3.305 to 8.222 <0.001 
Herpes zoster 4 0   0.061 
Thrombocytopenia 2 0   0.246 
Dermatitis atopic 24 29 0.841 0.486 to 1.455 0.535 
Blood CPK level increased 23 10 2.337 1.106 to 4.937 0.022  

Fig. 7. Forest plot of the treatment emergent adverse events, serious and severe adverse events.  
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relief compared with dupilumab [21]. In current meta-analysis including 3 RCTs, EASI-75 and 90 responses have a 1.92-fold and 
2.04-fold increase in patients with abrocitinib/upadacitinib compared with dupilumab at week 2. The proportion of patients achieving 
an early IGA response and itch reduction (PP-NRS4) at week 2 showed advantages of abrocitinib/upadacitinib over dupilumab. The 
skin-improvement and itch relief were sustained at week 12 and end of study, although between-group differences decreased over 
time. Given the existing evidence, the therapeutic benefits could be quickly found in AD patients who treated with abrocitinib/u-
padacitinib for a short time period. A likely explanation for the difference in efficacy is that JAK inhibitors was not only blocking 
upstream JAK signalling pathways but also having a modulatory effect on downstream cytokines signalling involved in AD patho-
genesis, whereas the effect of dupilumab is mostly restricted to cytokines signalling (eg, IL-4 and IL-13) [28]. The true benefit of JAK 
inhibitors, such as abrocitinib and upadacitinib, need to be assessed in long-term clinical trials or real-world studies so that they can be 
prescribed to patients as the first chose in patients who need fast relief of AD signs and itch. 

The life-long AD course requires obtaining the best benefit-to-risk ratio of abrocitinib and upadacitinib. Safety is a vital concern of 
anti-JAK therapy in patients suffering from moderate-to-severe AD. Compared with subcutaneous dupilumab, oral abrocitinib and 
upadacitinib were more likely to be accepted. The results in our systematic review and meta-analysis showed that patients who were 
taking abrocitinib/upadacitinib had a higher rate of severe advere events than those who were taking dupilumab. Severe adverse 
events mainly include events that prevent normal everyday activities. However, no significant difference in serious adverse events and 
TEAEs of any causality that led to treatment discontinuation between these two groups. As for the commonly reported adverse events, 
patients treated with abrocitinib/upadacitinib had increased risk of nausea, acne and increased blood CPK level, and decreased risk of 
conjunctivitis and nasopharyngitis. Most of these adverse effects are mild or moderate, and manageable. In general, patients with AD 
have a good tolerance to abrocitinib and upadacitinib. In patients opting to start abrocitinib or upadacitinib, clinical and laboratory 
monitoring is essential to avoid the possible adverse events. 

The strength of this meta-analysis is its rigorous methodology. However, the limitations need to be considered. Firstly, the limited 
direct comparison between JAK inhibitors and anti-IL-4-receptor antibody prevented us from undertaking subgroup analysis to explore 
the potential of each drug class. Secondly, the positive results of EASI-75 and 90 responses, IGA response and PP-NRS4 in the abro-
citinib/upadacitinib group should be interpreted with caution because concomitant topical anti-inflammatory therapies are permitted 
along with abrocitinib and upadacitinib. Thirdly, the measured outcomes were assessed with short duration, between 16 and 24 weeks. 
No long-term safety results have been reported in these studies. Therefore, more head-to-head RCTs with a longer follow-up period are 
needed to elucidate the efficacy and safety of anti-JAK therapy in patients with moderate-to-severe AD. 

5. Conclusions 

This study demonstrated that anti-JAK therapy, particularly abrocitinib and upadacitinib, exhibited superiority over dupilumab in 
achieving fast relief of disease signs and itch with an acceptable safety profile in patients with moderate-to-severe atopic dermatitis. 
Additional head-to-head comparisons are required to confirm the potential therapeutic efficacy of each drug class to achieve disease 
control. 
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