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Introduction

Atopic dermatitis, a chronic and relapsing inflam-
matory skin condition, results in intense pruritus [1–5]. 
Its complex pathophysiology involves the interplay of 
impaired skin barrier function, immune dysregulation, 
genetic susceptibility, and environmental factors [6–8]. 
Atopic dermatitis is estimated to affect up to 20% of 
children and adolescents and up to 10% of adults. These 
patients have considerable impairment in quality of life, 
sleep, depression, anxiety, and work absenteeism [9–11]. 

Management of atopic dermatitis needs systemic ther-
apy, and there is still a lack of effective treatment for some 
patients with atopic dermatitis [12–14]. Abrocitinib (called 
PF04965842), an oral Janus kinase (JAK) 1 selective inhibitor, 
reveals some potential for the treatment of atopic dermati-
tis. Oral abrocitinib was documented to be effective and well 
tolerated in a dose-ranging phase 2b study in adults with 
moderatetosevere atopic dermatitis with regard to the im-
provement in Investigator Global Assessment (IGA) response 
and Eczema Area and Severity Index (EASI) score [15]. 

However, the efficacy of abrocitinib versus placebo 
for atopic dermatitis has not been well established. Re-
cently, several studies on the topic have been published 
[16–18]. 

Aim

With accumulating evidence, we therefore performed 
a systematic review and meta-analysis of RCTs to explore 
the efficacy of abrocitinib for patients with atopic der-
matitis.

Material and methods

Ethical approval and patient consent are not required 
because this is a systematic review and meta-analysis of 
previously published studies. The systematic review and 
meta-analysis was conducted and reported in adherence to 
PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) [19].
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Abst rac t
Introduction: The efficacy of abrocitinib for atopic dermatitis remains controversial. 
Aim: We conducted a systematic review and meta-analysis to explore the influence of abrocitinib versus placebo 
on the treatment of atopic dermatitis.
Material and methods: We searched PubMed, Embase, Web of Science, EBSCO, and Cochrane Library databases up 
to June 2021 for randomized controlled trials (RCTs) assessing the effect of abrocitinib versus placebo for patients 
with atopic dermatitis. This meta-analysis was performed using a random-effect model.
Results: Four RCTs involving 932 patients were included in the meta-analysis. Overall, compared with the control group 
for atopic dermatitis, abrocitinib has a remarkably positive impact on IGA response (OR = 6.60; 95% CI: 4.41–9.87;  
p < 0.00001), EASI-75 (OR = 9.19; 95% CI: 6.20–13.61; p < 0.00001), EASI-90 (OR = 10.50; 95% CI: 5.54–19.93; p < 0.0001), 
NRS response (OR = 6.99; 95% CI: 4.43–11.01; p < 0.00001) and adverse events (OR = 1.76; 95% CI: 1.23–2.52; p = 0.002), 
but showed no obvious influence on serious adverse events (OR = 0.53; 95% CI: 0.20–1.44; p = 0.22).
Conclusions: Abrocitinib exerts a favorable effect on the treatment of atopic dermatitis.
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Search strategy and study selection

Two investigators independently searched the follow-
ing databases (inception to June 2021): PubMed, Embase, 
Web of Science, EBSCO, and Cochrane Library databases. 
The electronic search strategy was conducted using the 
following keywords: “abrocitinib” AND “atopic dermati-
tis”. We also checked the reference lists of the screened 
full-text studies to identify other potentially eligible trials.

The inclusive selection criteria were as follows:  
(i) population: patients with atopic dermatitis; (ii) inter-
vention: abrocitinib at the dose of 200 mg once daily;  
(iii) comparison: placebo; (iv) study design: RCT. 

Data extraction and outcome measures

We extracted the following information: author, num-
ber of patients, age, female, duration of atopic derma-
titis, Eczema Area and Severity Index (EASI) score and 
detailed methods in each group, etc. Data were extracted 
independently by two investigators, and discrepancies 
were resolved by consensus. We also contacted the cor-
responding author to obtain the data when necessary. 

The primary outcomes were IGA response and EASI-
75. Secondary outcomes included EASI-90, NRS response, 
adverse events and serious adverse events. 

Quality assessment in individual studies

Methodological quality of the included studies was 
independently evaluated using the modified Jadad scale 
[20]. There are 3 items for the Jadad scale: randomization 
(0–2 points), blinding (0–2 points), dropouts and with-
drawals (0–1 points). The score of the Jadad scale varies 
from 0 to 5 points. An article with a Jadad score ≤ 2 is 
considered to be of low quality. If the Jadad score ≥ 3, the 
study is considered to be of high quality [21].

Statistical analysis

We estimated the odds ratio (OR) with 95% CIs for 
all dichotomous outcomes. A random-effects model was 
used regardless of heterogeneity. Heterogeneity is report-
ed using the I2 statistic, and I2 > 50% indicates significant 
heterogeneity [22]. Whenever significant heterogeneity 
was present, we searched for potential sources of hetero-
geneity via omitting one study in turn for the meta-analy-
sis or performing subgroup analysis. All statistical analyses 
were performed using Review Manager Version 5.3 (The 
Cochrane Collaboration, Software Update, Oxford, UK). 

Results

�Literature search, study characteristics and quality 
assessment

A detailed flowchart of the search and selection re-
sults is shown in Figure 1. One hundred and fifty-two po-
tentially relevant articles were identified initially. Finally, 

four RCTs that met our inclusion criteria were included in 
the meta-analysis [15–18]. 

The baseline characteristics of the four eligible RCTs 
in the meta-analysis are summarized in Table 1. The six 
studies were published between 2019 and 2021, and total 
sample size is 932. The intervention treatments are 200 mg  
of abrocitinib once daily versus placebo for 12 weeks. 

Among the four studies included here, four studies re-
port the Investigator’s Global Assessment (IGA) response 
and EASI-75 [15–18], three studies report the EASI-90 and 
Numerical Rating Scale (NRS) response [15, 17, 18], three 
studies report adverse events and serious adverse events 
[16–18]. Jadad scores of the four included studies vary 
from 4 to 5, and all four studies are considered to be 
high-quality ones according to quality assessment.

Primary outcomes: IGA response and EASI-75

These outcome data were analyzed with the random-
effects model, and compared to the control group, for atopic 
dermatitis, abrocitinib results in a significantly higher IGA 
response (OR = 6.60; 95% CI: 4.41–9.87; p < 0.00001) with 
no heterogeneity among the studies (I2 = 0%, heteroge-
neity p = 0.54) (Figure 2) and EASI-75 (OR = 9.19; 95% CI: 
6.20–13.61; p < 0.00001) with low heterogeneity among the 
studies (I2 = 19%, heterogeneity p =0.29) (Figure 3).

Sensitivity analysis

No significant heterogeneity was observed among 
the included studies, and thus we did not perform sensi-
tivity analysis via omitting one study in turn. 
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Figure 1. Flow diagram of study search and selection pro-
cess	
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Secondary outcomes

In comparison with the control group for atopic 
dermatitis, abrocitinib is associated with substantially 
improved EASI-90 (OR = 10.50; 95% CI: 5.54–19.93;  
p < 0.0001; Figure 4), NRS response (OR = 6.99; 95% CI: 
4.43–11.01; p < 0.00001; Figure 5) and adverse events (OR 
= 1.76; 95% CI: 1.23–2.52; p = 0.002; Figure 6), but no 
obvious impact on serious adverse events was revealed 
(OR = 0.53; 95% CI: 0.20–1.44; p = 0.22; Figure 7). 

Study	             Abrocitinib group	     Control group	 Weight 	 Odds ratio IV, 	 Odds ratio IV, 
or subgroup	 Events	 Total	 Events	Total	 (%)	 random, 95% CI	 random, 95% CI
Bieber 2021	 106	 219	 18	 129	 50.9	 5.78 (3.29–10.17)
Gooderham 2019	 21	 48	 3	 52	 9.6	 12.70 (3.47–46.51)
Silverberg 2020	 50	 130	 6	 52	 19.1	 4.79 (1.91–12.04)
Simpson 2020	 67	 153	 6	 76	 20.3	 9.09 (3.72–22.20)

Total (95% CI)		  550		  309	 100.0	 6.60 (4.41–9.87)
Total events	 244		  33
Heterogeneity: t2 = 0.00, c2 = 2.15, df = 3 (p = 0.54); I2 = 0%
Test for overall effect: Z = 9.19 (p < 0.00001)

Study	             Abrocitinib group	     Control group	 Weight 	 Odds ratio IV, 	 Odds ratio IV, 
or subgroup	 Events	 Total	 Events	Total	 (%)	 random, 95% CI	 random, 95% CI
Bieber 2021	 154	 219	 35	 129	 43.2	 6.36 (3.92–10.33)
Gooderham 2019	 31	 48	 8	 52	 14.9	 10.03 (3.85–26.14)
Silverberg 2020	 94	 154	 8	 77	 20.3	 13.51 (6.07–30.09)
Simpson 2020	 96	 153	 9	 76	 21.6	 12.54 (5.81–27.06)

Total (95% CI)		  574		  334	 100.0	 9.19 (6.20–13.61)
Total events	 375		  60
Heterogeneity: t2 = 0.03, c2 = 3.71, df = 3 (p = 0.29); I2 = 19%
Test for overall effect: Z = 11.05 (p < 0.00001)

Figure 2. Forest plot for the meta-analysis of ACT scores
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Table 1. Characteristics of included studies

A
ut

ho
r

Abrocitinib group Control group Jadad 
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(n)
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EASI 
score

Methods Number Age 
[years]

Female 
(n)

Duration 
of atopic 

dermatitis 
[years]

EASI 
score

Methods

B
ie

be
r 

20
21

226 38.8 
±14.5

122 23.4 ±15.6 32.1 
±13.1

200 mg of 
abrocitinib 
orally once 

daily for 
12 weeks

131 37.4 
±15.2

54 21.4 ±14.4 31.0 
±12.6

Placebo 4
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m
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on

 
20

20

154 33.0 
±17.4

73 22.7 ±14.5 30.6 
±14.1

200 mg of 
abrocitinib 

once daily for 
12 weeks

77 31.5 
±14.4

28 22.5 ±14.4 28.7 
±12.5

Placebo 4

Si
lv

er
be

rg
 

20
20

155 33.5 
±14.7

67 20.5 ±14.8 29.0 
±12.4

200 mg of 
abrocitinib 

once daily for 
12 weeks

78 33.4 
±13.8

31 21.7 ±14.3 28.0 
±10.2

Placebo 5

G
oo

de
rh

am
 

20
19

55 38.7 
±17.6

27 19.6 (1.9–
68.8), median 

(range)

24.6 
±13.5

200 mg of 
abrocitinib 

once daily for 
12 weeks

56 42.6 
±15.1

35 25.6 (1.1–
67.1), median 

(range)

25.4 
±12.9

Placebo 5

Discussion

Systemic corticosteroids may have higher efficacy 
than topical treatments in patients with moderate to se-
vere atopic dermatitis, but is limited by short-term and 
long-term side effects, and long-term use is not recom-
mended [23]. Other treatment options include immuno-
suppressive drugs (e.g. ciclosporin, methotrexate, aza-
thioprine, and mycophenolate mofetil), but they are not 
approved due to adverse events and poor tolerability [23]. 

Figure 3. Forest plot for the meta-analysis of EASI-75
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One phase 2b trial and two phase 3 placebo-controlled 
trials demonstrated that 12 weeks of monotherapy with 
abrocitinib resulted in better outcomes for atopic derma-
titis than placebo [15, 17, 18].

Our meta-analysis included four RCTs and 932 pa-
tients with atopic dermatitis. The results showed that 
abrocitinib at the dose of 200 mg once daily promoted 
a significant improvement in IGA response, EASI-75, EASI-
90 and NRS response compared to placebo. Abrocitinib, 
a small-molecule JAK1 inhibitor, can be administered 
orally once daily, and promotes the treatment efficacy 

through inhibiting signaling of interleukin-4, interleu-
kin-13, and other cytokines involved in the pathogenesis 
of atopic dermatitis [24]. Abrocitinib was reported to be 
less likely to stimulate an immunogenic response than 
biologic treatment [25, 26]. 

Considering the adverse events of abrocitinib at the 
dose of 200 mg once daily, our results showed obviously 
more total adverse events than placebo, but these ad-
verse events were generally mild and acceptable. These 
increased adverse events mainly include nausea and 
headache [17]. However, the incidence of serious adverse 

Figure 4. Forest plot for the meta-analysis of EASI-90

Study	             Abrocitinib group	     Control group	 Weight 	 Odds ratio IV, 	 Odds ratio IV, 
or subgroup	 Events	 Total	 Events	Total	 (%)	 random, 95% CI	 random, 95% CI
Gooderham 2019	 21	 48	 5	 52	 34.9	 7.31 (2.47–21.62)
Silverberg 2020	 58	 154	 3	 77	 28.5	 14.90 (4.49–49.45)
Simpson 2020	 59	 153	 4	 76	 36.6	 11.30 (3.92–32.55)

Total (95% CI)		  355		  205	 100.0	 10.50 (5.54–19.93)
Total events	 138		  12
Heterogeneity: t2 = 0.00, c2 = 0.77, df = 2 (p = 0.68); I2 = 0%
Test for overall effect: Z = 7.20 (p < 0.00001)

Study	             Abrocitinib group	     Control group	 Weight 	 Odds ratio IV, 	 Odds ratio IV, 
or subgroup	 Events	 Total	 Events	Total	 (%)	 random, 95% CI	 random, 95% CI
Gooderham 2019	 28	 48	 13	 52	 27.7	 4.20 (1.79–9.83)
Silverberg 2020	 86	 155	 9	 78	 34.1	 9.56 (4.45–20.50)
Simpson 2020	 84	 147	 11	 74	 38.2	 7.64 (3.72–15.67)

Total (95% CI)		  350		  204	 100.0	 6.99 (4.43–11.01)
Total events	 198		  33
Heterogeneity: t2 = 0.01, c2 = 2.08, df = 2 (p = 0.35); I2 = 4%
Test for overall effect: Z = 8.38 (p < 0.00001)

Study	             Abrocitinib group	     Control group	 Weight 	 Odds ratio IV, 	 Odds ratio IV, 
or subgroup	 Events	 Total	 Events	Total	 (%)	 random, 95% CI	 random, 95% CI
Bieber 2021	 140	 226	 70	 131	 42.1	 1.42 (0.92–2.19)
Silverberg 2020	 102	 155	 42	 78	 30.3	 1.65 (0.95–2.87)
Simpson 2020	 120	 154	 44	 77	 27.6	 2.65 (1.47–4.78)

Total (95% CI)		  535		  286	 100.0	 1.76 (1.23–2.52)
Total events	 362		  156
Heterogeneity: t2 = 0.03, c2 = 2.82, df = 2 (p = 0.24); I2 = 29%
Test for overall effect: Z = 3.12 (p = 0.002)

Study	             Abrocitinib group	     Control group	 Weight 	 Odds ratio IV, 	 Odds ratio IV, 
or subgroup	 Events	 Total	 Events	Total	 (%)	 random, 95% CI	 random, 95% CI
Bieber 2021	 2	 226	 5	 131	 36.3	 0.23 (0.04–1.18)
Silverberg 2020	 2	 155	 1	 78	 17.0	 1.01 (0.09–11.27)
Simpson 2020	 5	 154	 3	 77	 46.7	 0.83 (0.19–3.56)

Total (95% CI)		  535		  286	 100.0	 0.53 (0.20–1.44)
Total events	 9		  9
Heterogeneity: t2 = 0.00, c2 = 1.66, df = 2 (p = 0.44); I2 = 0%
Test for overall effect: Z = 1.24 (p = 0.22)
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Figure 5. Forest plot for the meta-analysis of NRS response

Figure 6. Forest plot for the meta-analysis of adverse events

Figure 7. Forest plot for the meta-analysis of serious adverse events
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events was not increased by abrocitinib treatment. JAK 
inhibition can potentially increase the risk of infections 
due to the involvement of JAKs in signaling pathways 
that regulate host defense and the immune response 
[27]. However, one RCT revealed that the incidence of se-
rious infections and herpes virus infections was low. No 
cases of malignancy were seen [17].

This meta-analysis has several potential limitations. 
Firstly, our analysis is based on only four RCTs, and more 
RCTs with a large sample size should be conducted to 
explore this issue. Secondly, considering the sensitivity 
analysis, although there is no significant heterogeneity, 
different severity levels of atopic dermatitis may produce 
some bias. Thirdly, no obvious increase in serious adverse 
events was seen after the 12-week treatment with abroci-
tinib, and longer follow-up should be conducted to con-
firm its safety. 

Conclusions

Abrocitinib is effective and safe to treat atopic der-
matitis. 
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