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Abstract

Introduction: Upadacitinib, an oral selective-JAK1 inhibitor, has been used in clinical trials to treat atopic dermatitis
(AD).

Aim: To evaluate the efficacy and safety of upadacitinib in moderate-to-severe AD.

Material and methods: We searched clinical trials from PubMed, Embase, Cochrane Library databases, and Web
of Science. All randomized controlled trials (RCTs) of upadacitinib treatment on patients with moderate-to-severe
AD were included. A meta-analysis was performed using the fixed- or random-effects models to calculate pooled
standard mean differences or relative risks (SMD or RR, respectively).

Results: Compared with the placebo group, our meta-analysis revealed that upadacitinib was related to a significant
decrease in Eczema Area and Severity Index (EASI) scores, and pruritus numeric rating scale (NRS) scores. A higher
response rate in Investigator’s Global Assessment (IGA) and EASI-75 were also detected in the upadacitinib group.
Although patients treated with upadacitinib experienced a higher incidence of adverse events (AEs), these AEs
were mild and tolerated. As for serious adverse events (SAEs), there was no difference between the placebo group
and the upadacitinib group.

Conclusions: This meta-analysis demonstrated that upadacitinib is a safe and effective treatment for moderate-to-
severe AD. Further long-term trials are required for confirmation.
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Introduction

Atopic dermatitis (AD) is a chronic, recurrent, pruritic,
non-infectious, inflammatory disease. The lesions, char-
acterized by papules, patches, vesicles, and crusting, vary
depending on age, race, sex, and geographic location. AD
patients are more susceptible to other atopic diseases
such as asthma, allergic rhinitis, and food allergies [1].
Recently, the incidence of AD has been increasing steadi-
ly for several decades, not only in developed countries,
but also in developing countries [2]. The pathogenesis
of AD is multifactorial, including immune dysregulation,
gene mutation, impaired skin barrier function, and envi-
ronmental factors [3].

Emollients and topical therapies such as low-potency
topical steroids are used to control mild AD [4]. In con-
trast, topical therapies are inadequate for the control
of severe AD. When topical therapies fail, patients with
moderate-to-severe AD always require systemic immuno-

suppressants to control symptoms. However, long-term
use of these immunosuppressants can cause severe ad-
verse events such as liver and kidney damage [3, 5]. In
recent years, targeted monoclonal antibodies have got
attention wildly to treat moderate-to-severe AD for the
potential to provide effective, safer treatment of uncon-
trolled AD. Dupilumab, an interleukin (IL)-4 receptor an-
tagonist, was the first approved biological agent to treat
AD and showed promising efficacy with acceptable safety
[6, 7]. However, there are still some patients who cannot
achieve satisfactory efficacy by using dupilumab [8, 9].
Janus kinase (JAK) and signal transducer and activator of
transcription (STAT) pathway (JAK-STAT pathway) stands
essential for the signalling of Th2 cytokines (IL-4, IL-13,
IL-31), which play an essential role in the pathogenesis of
AD [10]. JAK inhibitors, as a novel therapeutic approach,
get people’s attention.
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Upadacitinib, an oral selective-JAK1 inhibitor, was ap-
proved in 2019 to treat moderate-to-severe active rheu-
matoid arthritis and an inadequate response or intoler-
ance to methotrexate [11]. Several 2 and 3 phase clinical
trials also proved its efficiency and safety in a multitude
of hematologic and inflammatory diseases including
ulcerative colitis, rheumatoid arthritis and AD [12-14].
Miao aimed to evaluate the efficacy of JAK inhibitors for
the treatment of AD by meta-analysis. According to its
subgroup-analysis, upadacitinib for 4 weeks was effec-
tive treatment based on the EASI score. However, a small
sample size and paucity of sufficient trials included may
decrease its reliability [15]. So more evidence is needed
to draw robust conclusions.

Aim

This meta-analysis aimed to assess available trials on
the efficacy and safety of upadacitinib in the treatment
of moderate-to-severe AD, which may provide more ro-
bust evidence to facilitate clinical decision-making.

Material and methods

This systematic review and meta-analysis was con-
ducted in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [16]. It is also registered in PROSPERO (http://
www.crd.york.ac.uk/prospero) with registration number
CRD 42023407550.

Search strategy and study selection

Our search strategy aimed to find all published lit-
erature up to 22 October 2022 related to AD and upa-
dacitinib, so we combined MeSH words with free words
to identify the related literature. We used the following
algorithm (“Dermatitis, Atopic”[MeSH] OR Atopic Derma-
titides OR Atopic Dermatitis OR Dermatitides, Atopic OR
Neurodermatitis, Atopic OR Atopic Neurodermatitides OR
Atopic Neurodermatitis OR Neurodermatitides, Atopic
OR Neurodermatitis, Disseminated OR Disseminated
Neurodermatitides OR Disseminated Neurodermatitis
OR Neurodermatitides, Disseminated OR Eczema, Atop-
ic OR Atopic Eczema OR Eczema, Infantile OR Infantile
Eczema) AND (“upadacitinib”[Supplementary Concept]
OR “Upadacitinib”[Title/Abstract] OR “ABT494”[Title/
Abstract] OR “Rinvoq”[Title/Abstract]). We searched the
following databases: PubMed, Embase, Web of Science,
and Cochrane. Two of us (Y.H. and L.C.) independently
screened studies for inclusion. Any discrepancy was re-
solved by discussion and consensus.

Inclusion and exclusion criteria

We comprised all trials on upadacitinib administra-
tion to treat AD based on the following inclusion criteria:
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1. Eligible patients were adolescents (aged 12-17 years)
or adults (aged 18-75 years) with diagnosed moderate-
to-severe AD. Moderate-to-severe AD was defined as
an Eczema Area and Severity Index (EASI) score of > 16,
a validated Investigator Global Assessment for Atopic
Dermatitis (IGA-AD) score of > 3, an AD involvement
of > 10% of body surface area, and a weekly average of
daily Worst Pruritus Numerical Rating Scale (NRS) score
of > 4. 2. RCTS. 3. Reporting the following outcomes:
EASI scores, IGA, the pruritus numeric rating scale (NRS),
EASI-75, adverse event (AEs), and serious adverse events
(SAEs). We excluded duplicate publications, conference
abstracts, case reports, case series, letters to editors, re-
views, and unrelated studies.

Data extraction

We extracted the following information: reference
of study, study design, country, intervention details,
outcome measures, and Clinical Trial Identifier. Efficacy
outcomes included: improvement in EASI from baseline,
the proportion of patients achieving IGA response from
baseline (IGA = O [clear] or IGA = 1[almost clear]), change
from baseline in peak NRS scores, the proportion of pa-
tients who had achieved at least a 75% improvement in
EASI score from baseline (EASI-75). Safety outcomes in-
cluded AEs and SAEs.

Assessment of risk of bias

Two of us (X.W. and C.C.) independently assessed the
risk of bias in each included study using the Cochrane
Collaboration’s risk-of-bias assessment tool [17]. Dis-
agreements were resolved by discussion and consensus.

Statistical analysis

The statistical analysis was carried out by Review
Manager, version 5.4 software (The Cochrane Collabo-
ration). We calculated standardized mean differences
(SMD) with 95% confidence interval (Cl) for continuous
data and relative risk (RR) with 95% Cl for dichotomous
outcomes. Heterogeneity was assessed using /% statis-
tic. The fixed-effects model was used if no heterogeneity
was present. Otherwise, the data were assessed by the
random-effects model (? > 50%) [18]. The subgroup anal-
ysis was conducted based on different treatment dos-
ages. The funnel plot was used to assess publication bias.

Results

Search results and characteristics of included
studies

We initially identified 472 studies in 4 electronic da-
tabases and excluded those that did not meet the in-
clusion criteria, and five clinical trials published in four
articles were identified for further evaluation [14, 19-21].
The flowchart for screening studies is shown in Figure 1.
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Figure 1. Flow chart of identification of studies

In the five trials, a total of 3975 patients were enrolled.
Two trials [20, 21] used combination therapy with topical cor-
ticosteroids, while others received upadacitinib monotherapy.
Among the five trials, one was conducted in Japan [21], and
the rest were multi-nation, including Europe, North and South
America, Oceania, and the Asia-Pacific region. Detailed char-
acteristics of included studies are presented in Table 1.

Efficacy

In terms of efficacy, we analyzed efficiency mea-
sures such as EASI scores, IGA, EASI-75, and pruritus
NRS scores. Detailed endpoints used in this meta-anal-
ysis are presented in Table 2. Overall, our meta-analysis

Table 1. Characteristics of the 5 included trials

demonstrated significant improvement in the efficacy of
upadacitinib for the treatment of AD in all measures of
clinical indexes. The pooled analysis showed that upa-
dacitinib treatment was associated with a significant
reduction in EASI scores (SMD = -1.29; 95% Cl: —=1.45 to
-1.12; p < 0.001), and significant heterogeneity was ob-
served (1> = 70%; p = 0.002) (Figure 2). Subgroup analysis
related to different doses showed that 30 mg of upadaci-
tinib seemed more effective than 15 mg of upadacitinib
in the reduction of EASI (30 mg: SMD = -1.44; 95% Cl:
-1.62 to -1.26; 15 mg: SMD = -1.14; 95% Cl: -1.31 to
—0.97). The outcome of an investigator’s global assess-
ment (IGA) of clear or almost clear skin revealed that

Reference Study Phase Country Dosing Outcomes Note Clinical Trial
Identifier
Emma 2021 Measure Up 1 3 Multinational 15mg, 30 mg  EASI score, NRS score, Monotherapy NCT03569293
EASI-75, IGA
Emma 2021 Measure Up 2 3 Multinational 15mg,30 mg  EASI score, NRS score, Monotherapy NCT03607422
EASI-75, IGA
Norito 2022 Rising Up 3 Japan 15 mg, 30 mg EASI score, EASI-75, Combination NCT03661138
IGA Therapy
Kristian AD Up 3 Multinational 15mg, 30 mg  EASI score, NRS score, Combination NCT03568318
2021 EASI-75, IGA Therapy
Emma 2b Multinational 7.5 mg, 15 mg,  EASI score, NRS score, Monotherapy NCT02925117
2020 30 mg EASI-75, IGA
Advances in Dermatology and Allergology 6, December/2023 727
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Table 2. Detailed endpoints related to this meta-analysis
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Emma 2020 Measure Up 1 Emma 2020 Measure Up 2 Norito 2022 Kristian 2021

Emma 2020

Endpoints

Placebo Upadacitinib Upadacitinib Placebo Upadacitinib Upadacitinib Placebo Upadacitinib Upadacitinib Placebo Upadacitinib Upadacitinib Placebo Upadacitinib Upadacitinib

30 mg

(n

15 mg
(n =300)

30 mg
(n=91)

15 mg
(n=91)

30 mg
(n =282)

15 mg
(n = 276)

30 mg
(n = 285)

15 mg

(n=281) (n=281)

30 mg
(n=42)

15 mg
(n=42)

= 297)
229

(n =304)

(n =90)
17

(n = 278)

(n =41)

194

68 80

59

37

29 46 196 227 166 206

22

EASI-75

responders, n

43 33 119 174

37

177 13 107 147

135

13 21 24

1

IGA-AD response
responders, n

-87.3 (33.1)

-78.0 (33)

—-45.9 (31.1)

-34.5 (31) -74.1(34.4) -84.7 (34.3)

-80.2 31.1) -87.7 (30)

-40.7

—74.4 (39.7)

Mean percentage —23 (40.1) -61.7 (39.7)

change in EASI

score

(26)

from baseline

(SD)

-66.9 (49.3)

—25.1(45.3) -58.1 (47.8)

-51.2 (35.1) —66.5 (35.2)

-17.0
(29.8)

—62.8 (67.3) —72.0 (67.8)

-26.1

-68.9 (50.5)

Mean percentage —9.7 (50.5) —48 (49.1)

change in NRS

(60)

from baseline

(SD)

patients treated with upadacitinib achieved significantly
higher response rates compared to the placebo group
(RR = 6.43; 95% Cl: 5.01 to 8.26; p = 0.03) (Figure 3).
Between the two dosages, 30 mg of upadacitinib dem-
onstrated a higher response than 15 mg of upadacitinib
in IGA (30 mg: RR = 7.35; 95% Cl: 5.36 to 10.09; 15 mg:
RR = 5.54; 95% Cl: 3.86 to 7.96). Four studies reported
[tch NRS improvement with a total of 2152 patients. The
heterogeneity (* = 82%; p < 0.001) is statistically signifi-
cant, so we used the random-effects model to analyse
the data. Compared to placebo treatment, our analysis
demonstrated that upadacitinib treatment significantly
improved NRS scores (SMD =-0.9; 95% Cl: —1.11 to —0.69;
p < 0.001) (Figure 4). In the subgroup analysis, the 30 mg
arm and 15 mg arm showed a significant reduction in
Itch NRS compared to the placebo arm (30 mg: SMD
=-1.04; 95% Cl: -1.40 to -0.68; 15 mg: SMD = -0.76;
95% Cl: =0.97 to —0.55). As for EASI-75, a higher propor-
tion of patients achieving EASI-75 was found in upadaci-
tinib treatment groups (RR = 3.97; 95% Cl: 3.21 to 4.52;
p < 0.001) (Figure 5). Nevertheless, the heterogeneity was
statistically significant (> = 75%; p < 0.001). In the sub-
group analysis, 30 mg of upadacitinib achieved a higher
response than 15 mgin EASI-75 (30 mg: RR = 4.34; 95% Cl:
3.16 t0 5.98; 15 mg: RR = 3.65; 95% Cl: 2.66 t0 5.02).

Safety

All trials reported AEs and SAEs. Detailed AEs of the
5 included trials are presented in Table 3. The pooled
analysis showed that the incidence of AEs was different
between the treatment group and placebo group (RR =
1.16; 95% Cl: 1.10 to 1.22) (Figure 6) with a minimal het-
erogeneity 3 (> = 6%; p = 0.39). In the 30 mg and 15 mg
groups, the rates of patients with AEs were 50.1% (RR =
1.21; 95% Cl: 1.13 to 1.30) and 49.9% (RR = 1.11; 95% ClI:
1.03 to 1.19), respectively. The most common AEs reported
included acne, upper respiratory tract infection, naso-
pharyngitis, and headache [19]. These AEs were reported
to be mild to moderate.

Looking at SAEs, no significant differences were
found between the treatment group and placebo group
(RR = 0.74; 95% Cl: 0.50 to 1.11) (Figure 7). There was no
statistically significant heterogeneity between studies
(7 = 0%; p = 1.00).

Risk of bias in included studies

Figure 8 shows the risk of bias within all included
RCTs for all outcomes, as judged by two researchers. The
studies included were considered to have a low and un-
clear risk of bias.

All of the 5 trials used random sequence generation,
and these trials were described as being double-blinded
and detailed data were available. While blinding of out-
come assessment was not mentioned in 2 trials [20, 21].
Because the included studies were less than ten, we did
not perform the test of publication bias.

Advances in Dermatology and Allergology 6, December/2023
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Study or Upadacitinib Placebo Weight Risk ratio Risk ratio
subgroup Mean SD Total Mean SD Total (%) M-H, random, 95% Cl M-H, random, 95% ClI
IIT 5 mg

Emma 2021 (Measure Up1) -80.2 311 244 -40.7 26 128 13.7 -1.34 (-1.57,-1.10) —_

Emma 2021 (Measure Up 2) -74.1 34.4 246 =345 31 142 14.1 -1.19 (-1.41,-0.97) —_—

Emma Guttman-Yassky 2020 -61.7 39.7 42 -23 401 39 7.6 -0.96 (-1.42, -0.50) [

Kristian Reich 2021 -78 33 275 -459 311 206 15.1 -1.00 (-1.19, —0.80) —_—

Subtotal (95% Cl) 807 515 505 -1.14 (-1.31,-0.97) <&

Heterogeneity: t = 0.01; y? = 5.72, df =3 (p = 0.13); I* = 48%

Test for overall effect: Z = 12.86 (p < 0.00001)

1.1.2.30 mg

Emma 2021 (Measure Up1) -87.7 30 259 -40.7 26 128 13.5 -1.63 (-1.87,-1.39) —_—

Emma 2021 (Measure Up2) -84.7 34.3 250 =345 31 142 13.8 -1.51 (-1.74, -1.28) —_—

Emma Guttman-Yassky 2020 -74.4 39.7 42 -23 401 39 7.2 -1.28 (-1.76, -0.80) _—

Kristian Reich 2021 -87.3 331 276 -459 311 206 149 -1.28 (-1.48,-1.08) —_—

Subtotal (95% Cl) 827 515 495 -144 (-1.62,-1.26) &

Heterogeneity: © = 0.02; 32 = 5.72, df =3 (p = 0.13); I* = 48%

Test for overall effect: Z = 15.72 (p < 0.00001)

Total (95% CI) 1634 1030 100.0 -1.29 (-1.45,-1.12) L 4

Heterogeneity: t2 = 0.04; y2 = 23.21, df = 7 (p = 0.002); 2 = 70% :2 :1 5 :1 :2

Test for overall effect: Z = 15.40 (p < 0.00001)
Test for subgroup differences: x? = 5.59, df =1 (p = 0.02), I = 82.1%

Favours [upadacitinib] Favours [placebo]

SD — standard deviation, 1V — inverse variance, C — confidence interval, Std. mean difference — standardized mean difference.
Figure 2. Forest plot of the effect of upadacitinib treatment on EASI scores vs. placebo

Study or Upadacitinib Placebo Weight Risk ratio Risk ratio

subgroup Events Total Events Total (%) M-H, random, 95% Cl M-H, random, 95% ClI

3.1.1.15 mg

Emma 2021 (Measure Up 1) 135 281 24 281 145 5.63 (3.77, 8.40) —

Emma 2021 (Measure Up 2) 107 276 13 278 10.9 8.29 (4.78, 14.38) —_—

Emma Guttman-Yassky 2020 13 42 1 41 15 12.69 (1.74, 92.64)

Kristian Reich 2021 119 300 33 304 15.9 3.65 (2.57, 5.19) ——

Norito Katoh 2022 37 91 6 90 6.7 6.10 (2.71, 13.74) _

Subtotal (95% Cl) 990 994 495 5.54 (3.86, 7.96) <

Total events 411 77

Heterogeneity: 1> = 0.08; ¥? = 7.86, df = 4 (p = 0.10); I = 49%

Test for overall effect: Z=9.26 (p < 0.00001)

3.1.2. 30 mg

Emma 2021 (Measure Up 1) 177 285 24 281 14.7 7.27 (4.91,10.77) ——

Emma 2021 (Measure Up 2) 147 282 13 278 111 11.15 (6.48, 19.17) —_—

Emma Guttman-Yassky 2020 21 42 1 41 15 20.50 (2.89, 145.45) _ >
Kristian Reich 2021 174 297 33 304 16.3 5.40 (3.86, 7.55) —

Norito Katoh 2022 43 91 6 920 6.8 7.09 (3.18, 15.82) —_—

Subtotal (95% ClI) 997 994  50.5 7.35 (5.36, 10.09) ‘

Total events 562 77

Heterogeneity: 12 = 0.05; x2 = 6.51, df = 4 (p = 0.16); * = 39%

Test for overall effect: Z =12.36 (p < 0.00001)

Total (95% CI) 1987 1988  100.0 6.43 (5.01, 8.26) <

Total events 973 154

Heterogeneity: 1 = 0.07; x? = 18.13, df = 9 (p = 0.03); /> = 50% [ } } |
Test for overall effect: Z = 14.56 (p < 0.00001) 0.01 0.1 1 10 20

Test for subgroup differences: x2 = 1.33,df =1 (p = 0.25), I = 24.5%

M-H — Mantel-Haenszel, Cl — confidence interval.

Favours [control] Favours [upadacitinib]

Figure 3. Forest plot of the effect of upadacitinib treatment on proportion of patients achieving IGA response vs. placebo.

Random-effects model

Discussion

The meta-analysis investigated the efficacy and safe-
ty of two dosages of upadacitinib in the treatment of pa-
tients with moderate-to-severe AD across 5 trials. The re-
sults demonstrated that both doses of upadacitinib were
efficient in the treatment of moderate-to-severe AD with
acceptable and mild AEs.

Advances in Dermatology and Allergology 6, December/2023

According to the data we collected, we chose the EASI
score, EASI-75, IGA and NRS score to evaluate the treat-
ment efficiency of upadacitinib. EASI and IGA response
focus more on the basic characteristics of localized le-
sions, assessing the extent of the disease by consider-
ing eczema, induration, excoriation, and lichenification.
In contrast, NRS is used to evaluate itch intensity in
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Study or Upadacitinib Placebo Weight Std. mean difference Std. mean difference
subgroup Mean SD Total Mean SD Total (%) IV, random, 95% Cl IV, random, 95% ClI
211.15mg

Emma 2021 (Measure Up1) -62.8 67.3 225 -26.1 60 123 137 -0.56 (-0.79, -0.34) —_—

Emma 2021 (Measure Up2) -51.2 351 224 -17 29.8 119 134 -1.02 (-1.26,-0.79) —

Emma Guttman-Yassky 2020 —48 49.1 37 -9.7 505 37 8.9 —-0.76 (-1.23,-0.29) —_—

Kristian Reich 2021 -58.1 47.8 260 -25.1 453 184 142 -0.70 (-0.90, —0.51) ——

Subtotal (95% Cl) 746 463 502 -0.76 (-0.97, -0.55) <o

Heterogeneity: 1 = 0.03; %2 = 8.01, df = 3 (p = 0.05); * = 63%
Test for overall effect: Z = 7.11 (p < 0.00001)

2.1.2.30 mg

Emma 2021 (Measure Up1)  -72 67.8 236 261 60 123 137 -0.70 (-0.93,-0.48) —_
Emma 2021 (Measure Up2) -66.5 35.2 235 -17 29.8 119 132 -1.48 (-1.72,-1.23) —_—

Emma Guttman-Yassky 2020 —68.9 50.5 42 —97 505 37 88  -116(-1.64,-0.68) e
Kristian Reich 2021 —-66.9 493 247 251 453 184 141 -0.88 (-1.08,-0.68) —_
Subtotal (95% CI) 760 463 49.8 -1.04 (-1.40, -0.68) -

Heterogeneity: t? = 0.11; %2 = 23.01, df = 3 (p < 0.0001); 1 = 87%
Test for overall effect: Z = 5.66 (p < 0.00001)

Total (95% CI) 1506 926 100.0 -0.90 (-1.11,-0.69) L 4

Heterogeneity: 1 = 0.07; % = 38.55, df = 7 (p < 0.00001); * = 82% t t t t
Test for overall effect: Z = 8.35 (p < 0.00001) -2 -1 0 1 2
Test for subgroup differences: 32 = 1.76, df = 1 (p = 0.18); I* = 43.2% Favours (upadacitinib) Favours (placebo)

M-H — Mantel-Haenszel, Cl — confidence interval.
Figure 4. Forest plot of the effect of upadacitinib treatment on NRS scores vs. placebo

Study or Upadacitinib Placebo Weight Risk ratio Risk ratio

subgroup Events Total Events Total (%) M-H, random, 95% Cl M-H, random, 95% ClI
4.11.15 mg

Emma 2021 (Measure Up 1) 196 281 46 281 122 4.26 (3.24, 5.61) —
Emma 2021 (Measure Up 2) 166 276 37 278 115 4.52 (3.30, 6.19) —
Emma Guttman-Yassky 2020 22 42 4 41 3.7 5.37 (2.03, 14.23)

Kristian Reich 2021 194 300 80 304 133 2.46 (2.00, 3.02) —-

Norito Katoh 2022 59 91 17 90 9.0 3.43 (2.18, 5.41) —_—
Subtotal (95% Cl) 990 994 497 3.65 (2.66, 5.02) -
Total events 637 184

Heterogeneity: t? = 0.09; ¥? = 16.45, df = 4 (p = 0.002); I = 76%
Test for overall effect: Z = 7.99 (p < 0.00001)

4.1.2.30 mg

Emma 2021 (Measure Up 1) 227 285 46 281 12.3 4.87 (3.71, 6.38) —

Emma 2021 (Measure Up 2) 206 282 37 278 11.6 5.49 (4.03, 7.47) —

Emma Guttman-Yassky 2020 29 42 4 41 38 7.08 (2.73,18.35) —_—
Kristian Reich 2021 229 297 80 304 13.5 2.93 (2.40, 3.57) —-—

Norito Katoh 2022 68 91 17 920 9.2 3.96 (2.54, 6.17) —_—
Subtotal (95% CI) 997 994 503 4.34 (3.16, 5.98) L 2

Total events 759 184

Heterogeneity: 1 = 0.09; ¥? = 17.44, df = 4 (p = 0.002); I* = 77%
Test for overall effect: Z = 9.01 (p < 0.00001)

Total (95% Cl) 1987 1988 100.0 3.97 (3.21, 4.92) <&

Total events 1396 368

Heterogeneity: 12 = 0.08; %2 = 36.70, df = 9 (p < 0.0001); I* = 75% t t t t t t
Test for overall effect: Z = 12.61 (p < 0.00001) 0.1 02 05 1 2 5 10
Test for subgroup differences: ¥? = 0.56, df = 1 (p = 0.45); I* = 0% Favours (placebo) Favours (upadacitinib)

M-H — Mantel-Haenszel, Cl — confidence interval.

Figure 5. Forest plot of the effect of upadacitinib treatment on proportion of patients achieving EASI-75 vs. placebo.
Random-effects model

patients with moderate to severe AD. Across all the in- The upadacitinib treatment displayed a favourable
cluded studies, upadacitinib significantly improved local  safety profile. According to our meta-analysis, patients
and general physical signs in patients with moderate to  treated with upadacitinib experienced a higher incidence
severe AD. According to the results of the subgroup anal-  of AEs compared to the placebo group. The most fre-
ysis, 30 mg of upadacitinib was more efficient in the ob-  quently reported AEs were acne, upper respiratory tract
jective and subjective symptom improvement compared  infection, nasopharyngitis, headache, and elevation in
to 15 mg of upadacitinib. plasma creatine phosphokinase levels. These AEs were
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with each other. It is worth noting that Wan et al. com- w) g N em Egigg g e
. - o Kt T8 | Q||| jo N9~
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Study Upadacitinib Placebo Weight Risk ratio Risk ratio

or subgroup Events  Total Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI

5.1.1.15 mg

Emma 2021 (Measure Up 1) 176 281 166 281 14.7 1.06 (0.93, 1.21) -

Emma 2021 (Measure Up 2) 166 276 146 278 12.9 1.15 (0.99, 1.33) T

Emma Guttman-Yassky 2020 32 42 25 40 2.3 1.22 (0.91, 1.64) —

Kristian Reich 2021 200 300 190 303 16.7 1.06 (0.94, 1.20) —T

Norito Katoh 2022 51 91 38 90 3.4 1.33 (0.98, 1.80) T
Subtotal (95% CI) 990 992 499 1.11 (1.03, 1.19) 2

Total events 625 565

Heterogeneity: y? = 2.87,df = 4 (p = 0.58); * = 0%

Test for overall effect: Z = 2.81 (p = 0.005)

5.1.2.30 mg

Emma 2021 (Measure Up 1) 209 285 166 281 14.8 1.24 (1.10, 1.40) —_—

Emma 2021 (Measure Up 2) 173 282 146 278 13.0 1.17 (1.01, 1.35) —e

Emma Guttman-Yassky 2020 33 42 25 40 2.3 1.26 (0.94, 1.68) —

Kristian Reich 2021 215 297 190 303 16.6 1.15 (1.03, 1.29) e —

Norito Katoh 2022 58 91 38 920 3.4 1.51 (1.13, 2.01)

Subtotal (95% Cl) 997 992 50.1 1.21 (1.13, 1.30) <&

Total events 688 565

Heterogeneity: y? = 3.44, df = 4 (p = 0.49); I’ = 0%

Test for overall effect: Z = 5.56 (p < 0.00001)

Total (95% Cl) 1987 1984 100.0 1.16 (1.10, 1.22) &

Total events 1313 1130

Heterogeneity: y? = 9.54, df =9 (p = 0.39); I’ = 6% } } } }
Test for overall effect: Z = 5.91 (p < 0.00001) 05 0.7 1 15 2
Test for subgroup differences: 2 = 3.16, df = 1 (p = 0.08), I = 68.3% Favours (control) Favours (experimental)

M-H — Mantel-Haenszel, Cl - confidence interval.
Figure 6. Forest plot of the effect of upadacitinib treatment on adverse events vs. placebo

Study Upadacitinib Placebo Weight Risk ratio Risk ratio

or subgroup Events Total Events Total (%) M-H, fixed, 95% Cl M-H, fixed, 95% CI

6.1.1. 15 mg

Emma 2021 (Measure Up 1) 6 281 8 281 14.7 0.75[0.26, 2.13] —_—

Emma 2021 (Measure Up 2) 5 276 8 278 14.6 0.63[0.21, 1.90] —_—

Emma Guttman-Yassky 2020 1 42 1 40 1.9 0.95 [0.06, 14.72]

Kristian Reich 2021 7 300 9 303 16.4 0.79 [0.30, 2.08] —_—

Norito Katoh 2022 1 91 1 20 1.8 0.99 [0.06, 15.57]

Subtotal (95% Cl) 990 992 494 0.74[0.42, 1.32] o

Total events 20 27

Heterogeneity: ¥? = 0.17, df = 4 (p = 1.00); I = 0%

Test for overall effect: Z=1.02 (p = 0.31)

6.1.2. 30 mg

Emma 2021 (Measure Up 1) 8 285 8 281 14.8 0.99[0.38, 2.59] D — —

Emma 2021 (Measure Up 2) 7 282 8 278 148 0.86[0.32, 2.35] —_—

Emma Guttman-Yassky 2020 0 42 1 40 2.8 0.32[0.01, 7.58]

Kristian Reich 2021 4 297 9 303 16.3 0.45[0.14, 1.46] —_—

Norito Katoh 2022 1 91 1 90 1.8 0.99 [0.06, 15.57]

Subtotal (95% Cl) 997 992  50.6 0.74 [0.42, 1.30] L 3

Total events 20 27

Heterogeneity: ¥? = 142, df = 4 (p = 0.84); > = 0%

Test for overall effect: Z = 1.04 (p = 0.30)

Total (95% CI) 1987 1984 100.0 0.74 [0.50, 1.11] <&

Total events 40 54

Heterogeneity: ¥? = 1.59, df = 9 (p = 1.00); 1> = 0% } } } }
Test for overall effect: Z = 1.46 (p = 0.15) 0.01 0.1 1 10 100
Test for subgroup differences: x> = 0.00, df = 1 (p = 0.99); I = 0% Favours (control) Favours (experimental)

M-H — Mantel-Haenszel, Cl - confidence interval.
Figure 7. Forest plot of the effect of upadacitinib treatment on severe adverse events vs. placebo

30 mg doses of upadacitinib appear to be more effective  long-term efficacy and safety of both two doses of dupi-
for moderate-to-severe AD patients than 15 mg doses of  lumab in moderate-to-severe AD for providing detailed
upadacitinib. More trials are needed to further identify the  evidence about the drug.
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Emma 2021 (Measure Up 1)
Emma 2021 (Measure Up 2)

Emma Guttman-Yassky 2020

~ . . . Blinding of outcome assessment (detection bias)

o . . . Allocation concealment (selection bias)

Kristian Reich 2021

. . . . . Selective reporting (reporting bias)

. . . . . Incomplete outcome data (attrition bias)
. . . . . Other bias

. . . . . Blinding of participants and personnel (performance bias)

. . . . . Random sequence generation (selection bias)

-~

Norito Katoh 2022

Figure 8. A risk-of-bias summary of included studies
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