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ABSTRACT

Background: Janus kinase inhibitors (JAKis) have revolutionized the management of moderate-to-severe atopic dermatitis
(AD). Although agents approved by the United States Food and Drug Administration (FDA), such as upadacitinib and abroc-
itinib, are widely used, and baricitinib and ivarmacitinib are under investigation, direct head-to-head randomized clinical trials
(RCTs) comparing these agents are lacking.

Objective: Our aim was to rank the short-term efficacy of four oral JAKis, upadacitinib (15/30mg), abrocitinib (100/200 mg),
baricitinib (2/4 mg), and ivarmacitinib (4/8 mg), in moderate-to-severe AD using a Bayesian Network Meta-Analysis (BNMA).
Methods: Conducted per PRISMA 2020 guidelines and registered in PROSPERO (CRD420251116775), this study systematically
reviewed phase 2 and 3 RCTs evaluating JAKi monotherapy in adults with moderate-to-severe AD. Primary endpoints included:
(1) >75% improvement in Eczema Area and Severity Index (EASI-75), (2) Investigator's Global Assessment (IGA-AD 0/1), and
(3) >4-point reduction in itch numeric rating scale (Itch NRS) at 12-16 weeks. Bayesian hierarchical modeling estimated odds
ratios (ORs) with 95% credible intervals (Crls), and surface under the cumulative ranking curve (SUCRA) probabilities defined
the treatment hierarchy.

Results: Nine RCTs (n=4261) were included. Upadacitinib 30 mg demonstrated the greatest efficacy across all endpoints, EASI-
75 (OR =12.3; 95% Cr1 7.9-18.7), IGA-AD 0/1 (OR = 18.9; 95% Crl 12.0-29.7), and Itch NRS (OR =11.1; 95% Crl 7.2-17.5), followed
by upadacitinib 15 mg, abrocitinib 200mg, and ivarmacitinib 8 mg. Baricitinib 2mg and 4 mg consistently ranked lowest. SUCRA
values confirmed upadacitinib 30 mg as the top performer (97%-98%).

Conclusion: Among oral JAKis, upadacitinib 30 mg, followed by upadacitinib 15mg, achieved the most consistent short-term
efficacy, providing superior skin clearance and itch relief. Abrocitinib 200mg and ivarmacitinib 8 mg showed intermediate ben-
efits, whereas baricitinib displayed modest effects. These findings support a provisional efficacy preference for upadacitinib in
managing moderate-to-severe AD unresponsive to biologic or topical therapies.

1 | Introduction

Atopic dermatitis (AD) is a highly debilitating, common, non-
contagious skin disorder with a relapsing-remitting course. It is

© 2026 the International Society of Dermatology.

characterized by eczematous lesions, severe and often unremit-
ting pruritus, and significant sleep disturbance, each of which
independently compromises physical, emotional, and social well-
being [1-4]. Pruritus is the defining symptom and most disabling
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Summary
Question

Among the oral Janus kinase inhibitors (JAKis) currently
approved or under evaluation for moderate-to-severe at-
opic dermatitis (AD), which agent demonstrates the great-
est short-term efficacy in achieving skin clearance and
itch reduction?

Findings

In this Bayesian network meta-analysis of nine rand-
omized controlled trials including 4261 patients, upadac-
itinib 30 mg demonstrated the highest efficacy across all
endpoints (EASI-75, IGA-AD 0/1, and >4-point Itch NRS
improvement), followed by upadacitinib 15mg and abroc-
itinib 200mg. Ivarmacitinib 8 mg showed intermediate
efficacy, while baricitinib 2mg and 4mg consistently
ranked lowest across outcomes.

Meaning

Upadacitinib demonstrated superior short-term efficacy
compared with other oral JAKis for moderate-to-severe
AD, supporting its preferential consideration when sys-
temic JAKi therapy is indicated and highlighting the need
for head-to-head and long-term comparative studies.

feature of AD, often intensifying at night and contributing to sleep
disruption, daytime fatigue, and impaired health-related quality
of life [5-7]. AD imposes a considerable economic and psychoso-
cial burden on patients and caregivers, particularly among those
with moderate-to-severe disease who often require sustained sys-
temic therapy to achieve adequate disease control [8, 9].

Until recently, pharmacotherapy for AD has relied on topical
corticosteroids, topical calcineurin inhibitors, and systemic
immunosuppressants such as cyclosporine, methotrexate, aza-
thioprine, and mycophenolate [10]. The advent of monoclonal
antibodies targeting the interleukin (IL)-4/13 pathway (dupi-
lumab, tralokinumab, lebrikizumab) and oral Janus kinase in-
hibitors (JAKis) targeting the Janus kinase/signal transducer
and activator of transcription (JAK/STAT) pathway (abroci-
tinib, upadacitinib) has represented a therapeutic breakthrough
[11]. Biologics provide long-term disease control and little lab-
oratory monitoring need, whereas JAKis (e.g., upadacitinib,
abrocitinib, baricitinib, and ivarmacitinib, which is approved in
China only) provide immediate symptom relief, particularly for
pruritus, and oral convenience [12-20]. JAK inhibitors, on the
other hand, are associated with greater safety concerns, includ-
ing boxed warnings of serious infections, cancer, death, major
adverse cardiovascular events (MACE), and thrombosis. They
are therefore reserved for moderate-to-severe AD that is not ad-
equately controlled with systemic treatments such as biologics,
or when safety concerns, comorbidities, or cost limits the use of
biologics [21-31]. Upadacitinib and abrocitinib are approved in
adults and adolescents with AD; baricitinib is approved in the
United Kingdom, the European Union, and Japan but not in
the United States or China, and ivarmacitinib has only recently
gained approval in China [19, 32, 33]. With the unlikelihood
of well-powered head-to-head RCTs due to cost and logistical

limitations, indirect comparisons such as Bayesian network
meta-analysis (BNMA) are important in an effort to compare
efficacy and guide therapeutic decisions [34-39].

Network meta-analysis (NMA) provides a strong statistical
framework for comparing multiple interventions, even in the
absence of direct studies [40, 41]. Earlier NMAs in AD have
concentrated chiefly on biologics, and prior NMAs of oral JAK
inhibitors have excluded data on certain agents, or have incor-
porated findings from non-RCTs, multiple pharmacologic drug
classes, topical agents, drugs given in combination, agents and
dosing regimens that were previously abandoned, demonstrated
to be clinically ineffective or not approved for any immune-
mediated or inflammatory disease in a major regulatory market
[42-47]. Furthermore, NMAs published before June 2025 did
not include ivarmacitinib, as its phase 3 data in AD and regu-
latory approvals in China for AD only became available in 2025
[24]. To address these gaps, we conducted a Bayesian network
meta-analysis (BNMA) evaluating the short-term efficacy of
four JAK inhibitors (abrocitinib, upadacitinib, baricitinib, and
ivarmacitinib) as monotherapy for moderate-to-severe AD. The
study aimed to rank their comparative efficacy, identify the most
effective regimen across EASI-75, IGA-AD 0/1, and Itch NRS >4
endpoints, and inform evidence-based clinical decision-making.

2 | Methods
2.1 | Study Selection and Data Sources

A systematic review following PRISMA 2020 and registered
in PROSPERO (CRD420251116775) [48] included phase 2 and
3 randomized, double-blind, placebo-controlled trials of oral
JAK inhibitors for moderate-to-severe AD. Searches of PubMed,
Embase, Cochrane, and ScienceDirect through August 2025,
plus key references and congress abstracts, identified eligible
studies (Table S1).

2.2 | Eligibility Criteria

Eligible treatments included baricitinib (2/4mg), upadac-
itinib (15/30mg), abrocitinib (100/200mg), and ivarmaci-
tinib (4/8mg). Age criteria aligned with pivotal programs:
abrocitinib (JADE MONO-1, NCT03349060; JADE MONO-2,
NCTO03575871; JADE Phase 2b, NCT02780167; >12years),
upadacitinib (MEASURE UP-1, NCT03569293; MEASURE
UP-2, NCT03607422; 12-75years), baricitinib (BREEZE-AD],
NCTO03334396; BREEZE-AD2, NCT03334422; BREEZE-
ADS5, NCT03435081; >18years), and ivarmacitinib (Phase 3,
NCT04875169; 12-75years) [12-14, 16]. These four JAK inhibi-
tors were chosen for their clinical and regulatory importance as
systemic monotherapies for moderate-to-severe AD.

2.3 | Efficacy Outcomes

Efficacy outcomes of interest were consistent across all RCTs.
Included studies either employed the validated Investigator's
Global Assessment for AD (VIGA-AD) scale [21-23] or did not
specify the source of their IGA scale [24, 25, 27, 28]. The primary
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endpoints were: (i) the proportion of patients achieving at least
75% improvement from baseline in Eczema Area and Severity
Index (EASI-75) [49]; (ii) the proportion achieving a score of 0
(clear) or 1 (almost clear) on the IGA-AD 0/1, with a minimum
two-point improvement from baseline [50]; (iii) the proportion
of patients with a >4-point reduction in the pruritus numeric
rating scale (Itch NRS) score [51]. Baseline disease severity eli-
gibility criteria are shown in Table S2. These endpoints were as-
sessed at Week 16 (upadacitinib, baricitinib, and ivarmacitinib)
and at Week 12 (abrocitinib).

2.4 | Statistical Analysis

A Bayesian network meta-analysis (BNMA) compared the
relative efficacy of four oral JAK inhibitors versus placebo.
Analyses were performed using OpenBUGS v3.2.3 in R v4.2.2
with the R20penBUGS package [52-54]. Fixed- and random-
effects models, with and without baseline risk adjustment,
were compared using the Deviance Information Criterion
(DIC) [55]. Odds ratios (ORs) with 95% credible intervals (CrIs)
were estimated, and treatment hierarchy assessed using P-
scores and SUCRA values [56-61]. Risk of bias was evaluated
using Cochrane RoB 2.0 [62, 63], following established meth-
odological and Bayesian NMA reporting guidelines [64, 65].
To examine the impact of differing follow-up durations, we
performed a sensitivity analysis excluding all Week-12 abroc-
itinib trials JADE MONO-1, JADE MONO-2, and the phase
2 abrocitinib study), retaining only Week-16 trials of upadaci-
tinib, ivarmacitinib, and baricitinib.

2.5 | Ethics Statement

Ethical approval and patient consent were not required be-
cause this was a network meta-analysis of previously published
studies.

3 | Results
3.1 | Systematic Literature Review

By means of the systematic literature search, 7910 records were
found. Of these, 1258 records had their eligibility evaluated,
and 255 records had unique findings. Nine RCTs from seven
publications were eventually included in the NMA (Figure 1).
For moderate-to-severe AD, these nine studies included 4261
patients who were given either a placebo or one of the follow-
ing JAKi: ivarmacitinib 4 mg or 8 mg, baricitinib 2mg or 4 mg
once a day (QD), upadacitinib 15mg or 30 mg QD, or abroci-
tinib 100 mg QD or 200mg QD [21-25, 27, 28]. All nine studies
were double-blind, randomized, placebo-controlled clinical
trials, published between 2019 and 2025. One study was a
phase 2 trial [27], while the remaining eight were phase 3 tri-
als. Three studies had 12-week placebo-controlled outcomes
duration, each evaluating abrocitinib 100mg QD and 200 mg
QD [25, 27, 28]. The remaining six studies, which evaluated
upadacitinib, baricitinib and ivarmacitinib [21-24] had a 16-
week placebo-controlled outcomes duration (Table S3). All
studies involving baricitinib included a 1mg dose, approved

only for patients with moderate renal impairment or those re-
ceiving organic anion transporter-3 (OAT3) inhibitors such as
probenecid, requiring a 50% dose reduction; this dose was ex-
cluded. No abrocitinib trials evaluated the 50 mg dose, which is
approved only for moderate renal impairment, poor CYP2C19
metabolizers, or concomitant strong CYP2C19 inhibitors. The
pooled population had a balanced sex distribution (33.3%-
62.5% female), mean age 29.9-44.3 years, and racially diverse
representation. Baseline EASI scores (24.6-35) and IGA-AD
scores (44-55.3) reflected moderate-to-severe disease, with
mean disease duration 9.9-30.2years (Table 1).

3.2 | Feasibility Assessment, Network Fit,
and Risk of Bias

BNMAs were feasible for all selected efficacy outcomes. The
availability of reported endpoints across the included RCTs
determined the network structure (Figure S1). All studies pro-
vided data for all three outcomes: EASI-75, IGA (or IGA-AD),
and pruritus/itch NRS. All nine included studies contributed
data for these endpoints. Risk of bias assessment revealed lim-
ited concerns overall. Five studies [21, 22, 24| were rated as hav-
ing “some concerns”, one study [23] was assessed as “high risk”,
and the remaining three [25, 27, 28] were judged to have “low
risk” of bias. Every trial included full data and used appropri-
ate blinding, allocation concealment, and randomization tech-
niques (Figure S2).

3.3 | Efficacy Endpoints

Upadacitinib 30 mg demonstrated the highest efficacy at the
16-week endpoint, achieving EASI-75 response rates of 72.9%-
79.7% (95% CI: 54.4-84.4) compared with 13.3%-16.3% for pla-
cebo (p<0.0001). IGA-AD 0/1 responses (clear or almost clear
skin) were seen in 52%-62% of patients versus 4.7%-8.4% with
placebo (p <0.0001), while > 4-point Itch NRS improvement oc-
curred in ~60% versus 9.1%-11.8% of placebo (p <0.0001), con-
firming a strong treatment effect. Abrocitinib 200 mg at Week
12 yielded EASI-75 in 61%-64.6% versus 10.4%-15.4% with
placebo (p <0.01), IGA-AD 0/1 in 38.1%-44% versus 5.8%-9.1%
(p<0.0001), and Itch NRS improvement in 55.3%-63.6% ver-
sus 11.5%-25.5% (p<0.0001). For ivarmacitinib, 4mg and
8mg achieved EASI-75 rates of 54% and 66.1% compared with
21.6% for placebo (p <0.001); IGA-AD 0/1 rates were 36.3% and
42% versus 9%, and Itch NRS improvement 37.2% and 40.2%
versus 12.6% (p<0.001). Baricitinib 4mg showed modest ef-
ficacy with EASI-75 rates of 21.1%-24.8% versus 6.1%-8.8%
for placebo (p<0.001). IGA-AD 0/1 and Itch NRS responses
were 13.8%-16.8% and 18.7%-21.5%, respectively, lower than
selective JAK1 inhibitors (Table 2). Overall, efficacy was dose-
dependent, with upadacitinib 30 mg ranking highest, followed
by upadacitinib 15mg, abrocitinib 200mg, and ivarmacitinib
8mg, while baricitinib remained least effective [19, 31, 66-70].

3.4 | Bayesian Network Meta-Analysis

The BNMA evaluated the comparative efficacy of four oral
JAK inhibitors, upadacitinib, abrocitinib, ivarmacitinib, and
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| Identification of studies via databases and registers |

Databases (n = 7910)

Records identified from*: Records removed before screening:
PubMed (n=1195) Duplicate records removed (n =4789)
Embase (n=3548) »| Records marked as ineligible by
Cochrane Library (n=498) automation tools (n =1863)

Science Direct (n=2669) Records removed for other reasons (n =0)

v

A\ 4

Records screened (n =1258)

Records excluded at title/abstract level
(n=993)

Reports sought for retrieval
(n=265)

v

Reports not retrieved (n=10)

A

(n=255)

Reports assessed for eligibility|

Studies not reporting relevant outcomes at
timepoints of interest (n=186)

Studies not reporting an
intervention or dose  |&
approved for AD (n=46)

.| Extension studies or studies with a

"I nonrandomized induction period (n=11)

Studies not including

a placebo control group |€——
(n=5)

A 4

Studies included in
#=9)

Abrocitinib (n=3)
Baricitinib (n=3)
Ivarmacitinib (n=1)
Upadacitinib (n=2)

review

FIGURE1 | PRISMA flow diagram.

baricitinib, across three key outcomes: EASI-75, IGA-AD 0/1,
and a >4- Itch NRS. Upadacitinib 30mg consistently demon-
strated the highest efficacy across all outcomes.

For the EASI-75 response, upadacitinib 30mg achieved an
OR of 12.3 (95% Cr1, 7.9-18.7), followed by upadacitinib 15mg
(OR=12.0 [7.5-18.9]) and abrocitinib 200mg (OR=10.7
[6.1-17.3]). Ivarmacitinib 8 mg (OR=7.1 [4.1-12.5]) and 4mg
(OR=5.4 [3.0-9.6]) also showed significant efficacy, while ba-
ricitinib 4mg (OR=1.6 [1.1-2.5]) and 2mg (OR=2.1 [1.3-3.4])
ranked lowest.

For the IGA-AD 0/1 endpoint, which reflects achievement of
clear or almost clear skin, upadacitinib 30mg again ranked
highest (OR=18.9 [12.0-29.7]), followed by upadacitinib 15mg
(OR=12.1 [7.6-19.8]), abrocitinib 200mg (OR =9.0 [5.4-14.7)),

and ivarmacitinib 8 mg (OR=6.8 [3.9-12.0]). Baricitinib 4mg
(OR=2.0 [1.2-3.2]) and 2mg (OR=1.6 [1.0-2.7]) again demon-
strated modest efficacy.

For >4-point improvement in Itch NRS, which captures
patient-reported relief from pruritus, upadacitinib 30 mg re-
mained superior (OR=11.1 [7.2-17.5]), followed by upad-
acitinib 15mg (OR=8.7 [5.3-14.2]) and ivarmacitinib 8 mg
(OR=9.4 [5.6-15.7]). Abrocitinib 200 mg (OR=8.0 [4.7-13.5])
and baricitinib 4mg (OR =2.2 [1.3-3.6]) showed intermediate
responses, while baricitinib 2mg (OR=1.8 [1.0-3.2]) again
ranked lowest.

Across all endpoints, upadacitinib 30 mg consistently achieved
the highest odds of clinical improvement, confirming its su-
perior efficacy relative to other JAK inhibitors included in the

4
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Disease
duration, mean
(SD), years
24 (17)

24 (16)
23(17)

severe
62 (42)
61 (42)
61 (41)

Baseline
IGA-AD score

Baseline
EASI,
mean

(SD)
27.7(12)
26.6 (11)
27.0 (11)

Race, N (%)

W: 86 (59), A: 26 (18),
AA: 26(18), 0: 8 (5)
W: 85 (58), A: 22 (15),
AA: 30 (21), 0: 9 (6)
W: 80 (55), A: 24 (16),
AA:33(23),0:9(6)

n (%)
72 (49)
77 (53)
67 (46)

Female,

Age,
mean
(£SD),
years
40 (17)
40 (15)
39(17)

Trial
size
(n)
146
147
147

Endpoint
16 weeks

Drugs/dose
Baricitinib 1mg
Baricitinib 2mg

Placebo

(Continued)

|
BREEZE-AD5 [23]
(NCT03435081)

Trial

Abbreviations: A, Asian; AA, African American; AI/AN, American Indian or Alaska Native; BID, twice daily; EASI, Eczema Area and Severity Index; IGA, Investigator's Global Assessment; NH/PI, Native Hawaiian or Pacific

Islander; QD, once daily; SD, standard deviation; W, White.

TABLE 1

network. Baricitinib 2mg and 4 mg demonstrated the least effi-
cacy, reinforcing the comparative advantage of JAK1 inhibitors
in moderate-to-severe AD (Figure 2).

3.5 | SUCRA Probability Analyses

The SUCRA heatmap and bar chart present the comparative
rankings of relative efficacy for all treatments under analysis
across three endpoints most relevant: EASI-75, IGA-AD 0/1,
and a >4- Itch NRS by BNMA. Upadacitinib 30 mg was ranked
highest consistently with SUCRA probabilities of 97%, 98%, and
97% across the respective endpoints. This was succeeded by up-
adacitinib 15mg (93%-92%) and abrocitinib 200mg (87%-86%),
confirming their overall better performance.

Ivarmacitinib 8 mg also performed very well (82% to 89%), while
intermediate-dose regimens such as abrocitinib 100mg and ivar-
macitinib 4mg performed moderately (55%-70%). On the other
hand, baricitinib 4mg and 2mg had the lowest SUCRA proba-
bilities (16%-28%), with the lowest probability of being the most
effective treatment at all endpoints. These rankings emphasize
the reproducible therapeutic value of JAK1 inhibitors, and greater
efficacy of upadacitinib 30mg in skin clearance and the relief of
pruritus in moderate-to-severe AD patients (Figure 3; Figure S3).

3.6 | Sensitivity and Meta-Regression Analyses

Sensitivity analyses and meta-regression confirmed the ro-
bustness of BNMA findings by comparing unadjusted and
covariate-adjusted models for EASI-75, IGA-AD 0/1, and Itch
NRS >4 improvement. For EASI-75, baseline EASI or IGA 4
adjustment modestly improved fit (DIC 418.2 — 415.4/416.1) and
reduced variance (t2 0.081 — 0.074-0.076) with <3% ASUCRA
change. For IGA-AD 0/1, baseline IGA 4 adjustment improved
fit (392.7 — 390.5), reduced 12 (0.069 — 0.065), and caused <4%
rank reordering. For Itch NRS, baseline EASI adjustment im-
proved DIC (405.9—403.3), reduced t* (0.084—0.078), and
maintained hierarchy (<5% ASUCRA). Rankings and conver-
gence remained stable, confirming upadacitinib 30mg as the
top-performing treatment (Table S4). In the sensitivity analysis
excluding all Week-12 abrocitinib trials, the treatment hierarchy
remained essentially unchanged across EASI-75, IGA-AD 0/1,
and Itch NRS >4 endpoints. Upadacitinib 30 mg remained the
highest-ranked regimen, followed by upadacitinib 15mg and
ivarmacitinib 8 mg, whereas baricitinib 2mg and 4mg contin-
ued to rank lowest. Effect estimates and SUCRA values were
similar in magnitude to the primary analysis (Figure S4), indi-
cating that pooling Week-12 and Week-16 endpoints did not ma-
terially influence the BNMA conclusions.

4 | Discussion

This BNMA synthesized evidence from nine RCTs involving
4261 patients receiving one of four oral JAK inhibitors—upa-
dacitinib, abrocitinib, ivarmacitinib, or baricitinib—or match-
ing placebo to evaluate their efficacy for the management of
moderate-to-severe AD. Upadacitinib 30 mg once daily consis-
tently showed the best efficacy across all primary endpoints,

International Journal of Dermatology, 2026



(sonunuo))
(T21-00
(sso€t ‘89 ¢ FsD 8 0qadeld
(8°L5-L'6T w0z
1000°0>d {(LL°OT-€¥°T) T'SE (9°€9) 8¢ — ‘8¢h) 1¢C 100>d (61 12-92%) T6V 9v9) 1€ qrunoIqy
(CRYA Swoor (L9T08LZTOLON)
1000°0>d {(9L°S-0+'T) ¥8°'C (0°05) ST — 9°67) 91 10°0>d {(1¥'8-LL'T) €°ST (Lov)ze qrunoIqy [£2] Te11L T @seyq
(s 11 ®9 @ne 0Qg92®[d
Swooz
.VQM ‘€G—-0" : .VQH Cy—7° : .VQM ‘19-¢° ° TUnmox
10000 (6€5-9'60) L'T¥ (LS) ¥8 1000°0 (L'S¥-797) 0'9¢ ) L9 10000 (S'19-5°0%) 0'TS (€9) 96 qrupoIqy (09067EE01ON)
w01 [sz] T-ONOIW
€000°0=d {(8+€-€°01) §'CT (8¢) sS L£00°0=d {(8'+7-89) 8°ST o) L 1000°0>d {(€'8€-¥'LT) 6°LT (o¥) 29 qrunIooIqy qHAVI
(0'61-T'h)
STI T6) L oD 8 0Qga9e[d
(S'€9-T'Lp) w0z
.VQW : -’ : : .VQM ‘R¢—90° . ° .VQM : -0 ) TUNINOI
1000°0>d (S vv-T"€h) 8°¢h €SS 100°0>d {(8'8€-9'8T) L'8C (1°8¢€) 65 100°0>d {(6°09-0°0%) S°0S (19) ¥6 qrupoIqy (1L8SLSE0LON)
(€°€S-T'LE) Swoor [82] -ONOW
1000°0>d ‘(¢ E-€€) L'€€ TSt 100°0>d (0°62-96) €61 80 ¥t 100°0>d ‘(¥v-£7€0) 6°€¢ (S+v¥) 69 quupIoIqy 4dvr
(TL-TC (€L1-€6
(STI-L'9T6 ‘L) €T '€°CT) LE 0Qade|d
#'$9-6'€S) (6L5-T9% (T'8L-L'L9 Swog
1000°0>d {(T°LS-8°€h) +°0S 9'65 1000°0>d (L'€S-0°'Th) ¥'Lv 0°¢S) LT 1000°0>d (2'99-T°€S) 965 ‘6'7L) 90T qrunoepedn
(L'Ly-0"9€) (Sv¥-0€€ (6'S9-t'¥S Swgt (TTrL09€0LON)
1000°0>d (¥'65-8'57) 9°C¢ 6T 1000°0>d {(T°0%-8°L2) 0't¢ ‘8°8¢€) LOT 1000°0>d {(6°€S—-6'6€) 6'9F 1°09) 991 qrupoepedn [z¢] ¢ dn eanseay
(9°ST-6°L) L1t-zs (L0Z-0T1
811 ¥'8) ¥ '€°91) 9% 0qade|d
(L'S9-€¥S) (L'L9-¥95 F+8-0'SL Surog
1000°0>d {(0°SS—€°Th) T'8b 0°09 1000°0>d (0°09-T'L¥) 9°€S ‘0°79) LLT 1000°0>d {(8'69-T'LS) +'€9 ‘L'6L) LTT qrunepedn
(1'8S-€°9%) Ovs-€zvy (0°SL-T¥9 Swrst (€£6Z69SE0LON)
1000°0>d (S°Ly-S'€€) S°OF TS 1000°0>d ‘(¥'94-T'€€) 8°6€ ‘T'8h) SE1 1000°0>d {(T°09-t"'9%) £'€S 9°69) 961 qrunoepedn [z2] T dn sinseay
(1D %S6) (ID %S6 ‘%) (1D %S6) (ID %S6 ‘%) u (1D %S6) (1D %S6‘%)u  9sop/sSniq Teriy,
ﬂvumﬂ.—.ﬂ& % 0qPdeId whoﬂﬁo.wwvh H-Oumﬁm,ﬂ& % Oa—OOﬂTH hmhoﬂGOQwvh anwﬁ_@m % O&OU.N—.H .mhoﬂﬁo.ﬂmoa
< SAN av-vol SL-ISVA
oI
‘OTI0CI Moo\,? je mﬁﬁmauwﬁ uwaou.m wuo\wow-ouugmuu—uoa uo.w muou_ﬂ_ﬂﬂ_ VI ﬂmﬁo .«O mﬂm_(ﬂ .UOZOH—EOO UQN_EOUCMM EO‘G SawIodINo %u.mu@wm %MNE_HQ _ cHdT1dVL

International Journal of Dermatology, 2026



"UOTJRIADD PIBPUERIS ‘(IS ‘A[TBP 90UO0 ‘O O[8oS Suney [edolownN ‘SYN OSeuLy snuef Y[ Sniewia( ordoyy
10§ JUSWISSASSY [BQO[D) §,103BTNSOAU] ‘qV-VOI JUSWSSaSSY [BqO[D S, 103e31ISIAU] ‘YO ‘Xopu] KJLI9AdS PUB BIIY BWAZOH UI JUIWSAOIAWI %S/ < ‘SL-[SVH BAIDIUI 90UAPIFU0D ‘T ‘A[Iep 90IM] ‘(I ‘SHieulIap o1doje ‘qV :SUOHBIARIqQY

9 (60) ©eL @®cI 0Qad®[d
‘0>d ¢ 0>d: ‘0>dze— Swz qrunoLe
100°0>d {(61) sz (Lg) 100°0>d {(61) #2) s¢ 100°0>d zT 09) v¥ Z quunorreyg (1S0SEPE0LON)
100°0>d £(01) 91 (€27) 100°0>d £(80) (€1) 61 100>d 56— (1) 61 Swtqunoueg  [€7] sQV-AZA4949
@y 1n (Sp) ot T9)+1 0qade[d
100°0>d ‘(1) (Lsn) ¢t 100°0>d ‘(£°6) (8€1) LT 1000>d ‘ST— (I1°12) 92 Sw{ qrunoLeg
0>d (v : 0>d (T : 0>5d Q11— : Swz qrunoLe
S0'0>d {(+°01) (Tst) 61 S0'0>d(1°9) (9om €1 100>d 8°11 (6L1) TC Z quunoureyg (CTHHEEEOLON)
S0'0>d(sT) 98 50'0>d(St) (CEIRN 100>d:L9— (8cr) 91 Swiqrupouey (1] cdv-4Zd994
(TL) st CR2k4! 8'8) e 0qgaoe[d
100°0>d {(€+T) (S12) LT 100°0>d “(21) (891) 1T 100°0>d 91— (8¥2) 1€ Sw{ qrunoLeg
0>d (] ‘0>d (9 . ‘0>d 66— : Sz qrunmniie
S0'0>d:(8t) (1) st S0'0>d(9'9) FID$1 100>d:6°6 (L81) €T 7 qrunoLreg (96SHEEE0LON)
S0'0>d(g€) (so1) €1 s00>d:() (8'T1) ST 100>d 58— (gL1) 2T Swiqrupouey  [17] IAV-4Zd494
(€0z-TL 6ST-v'v tos-v+1
97T ¥1 '0°6) 0T '9'12) ¥C 0qao®[d
(6'6v-01¢ (L1s-Lze (8'L-59S Swg
1000°0>d ‘(€'L£-6'ST) 9°9C ‘oY) S @17 TTE ‘0°TY) Ly 10°0>d(8°€5-97€) T'€h ‘1°99) L qIUIIORUWLIBA]
(8'9v-¢'8C (6'sv-s°LT eo-vvv Swy (69TSLS¥0LON)
1000°0>d (#'SE-8°€T) 9+ TLE) T (8'LE-TLY) S'LT ‘€°9¢) TP 10°0>d {(1°7v-8°81) S°0€ '0S) 19 QIuUIIOBULIBA] [¥2] TeriL € oseyd
(1D %S6) (ID %S6 ‘%) (1D %S6) (ID %S6 ‘%) u (1D %S6) (1D %S6‘%)u  9sop/sSniq Teriy,
paisnfpe % oqaseld s1opuodsax paisnfpe % oqaseld ‘stopuodsax paisnipe % oqaserd ‘szopuodsax
< SAN av-vol SLISVH
oI

(ponunuo)) | ATAVL

International Journal of Dermatology, 2026



(A) EASI-75

Drugs Favors Upadacitinib 30 mg «gem wapp Favors comparator 0Odd Ratio with 95% Crl

Upadacitinib 30 mg - 12.3(7.9-18.7)

Upadacitinib 15 mg 12.0(7.5-18.9)

Abrocitinib 200 mg P 10.7 (6.1 -17.3)

o 502.9-8.7)

Ivarmacitinib 8 mg 7.1 (4.1-12.5)
_— . A =12

Ivarmacitinib 4 mg

Abrocitinib 100 mg
i
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(B) vIGA-AD 0/1 Scale 4

Drugs
Favors Upadacitinib 30 mg «gem wspp Favors comparator Odd Ratio with 95% Crl
Upadacitinib 30 mg

P 18.9 (12.0-29.7)
Upadacitinib 15 mg

12.1 (7.6 -19.8)

Abrocitinib 200 mg i —_—— 9.0 (54— 14.7)
Abrocitinib 100 mg i - 50(2.8-89)
Ivarmacitinib 8 mg i I S 6.8 (3.9—12.0)
Ivarmacitinib 4 mg %  e—— 4.7(2.6-8.5)
I
Baricitinib 4 mg ;'_ - 20(1.2-32)
i
Baricitinib 2 mg i- — 1.6 (1.0-2.7)
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Odds Ratio (OR) on a linear scale

(C) Itch NRS >4-point improvement
Odd Ratio with 95% Crl
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Favors Upadacitinib 30 mg «gem = Favors comparator
Upadacitinib 30 mg | e e 11.1(7.2-17.5)
1
Upadacitinib 15 mg i ® 8.7(5.3-142)
i
Abrocitinib 200 mg | — e 8.0 (4.7-13.5)
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i
Ivarmacitinib 8 mg | - 94 (5.6-15.7)
| <
i
Ivarmacitinib4mg + 6.1 (3.4-10.8)
1
1
1
Baricitinib 4 mg —+— 22(13-36)
1
i
Baricitinib 2 mg  e— 18(1.0-32)
i
H
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Odds Ratio (OR) on a linear scale

FIGURE2 | Legend on next page.
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FIGURE2 | Bayesian network meta-analysis forest plots for primary efficacy outcomes. Forest plots displaying pooled odds ratios (ORs) with 95%
credible intervals (CrI) for (A) EASI-75 response, (B) IGA-AD 0/1 response, and (C) Itch NRS >4-point improvement at 12-16 weeks. Upadacitinib
30mg demonstrated the highest efficacy across all endpoints, followed by upadacitinib 15mg and abrocitinib 200 mg, compared to placebo.

Heatmap of SUCRA Rankings Across All Efficacy Endpoints

Upadacitinib 30 mg

Upadacitinib 15 mg

Abrocitinib 200 mg

Ivarmacitinib 8 mg

Treatment

Abrocitinib 100 mg
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FIGURE 3 | Heatmap of SUCRA rankings across all efficacy endpoints. Surface under the cumulative ranking curve area (SUCRA) heatmap
summarizing the probability of each treatment being the most effective across efficacy endpoints (EASI-75, IGA-AD 0/1, and Itch NRS >4-point im-
provement). Upadacitinib 30 mg consistently ranked highest, followed by upadacitinib 15mg and abrocitinib 200 mg.

including EASI-75, IGA-AD 0/1, and >4-point improvement in
Itch NRS. Upadacitinib 15mg and abrocitinib 200 mg were next
in line. These findings affirm the superior performance of upad-
acitinib in achieving both skin clearance and pruritus reduction.
SUCRA probabilities (97%-98%) and robust pooled odds ratios
(EASI-75 OR=12.3; 95% Crl: 7.9-18.7) further support upadac-
itinib 30mg as the most likely optimal treatment across evalu-
ated endpoints.

Abrocitinib 200mg achieved efficacy comparable to upadaci-
tinib 15mg, with a clear dose-response advantage over abroc-
itinib 100mg. These findings are consistent with pivotal JADE
MONO-1 and JADE MONO-2 trials and align with current
United States Food and Drug Administration (FDA) labeling
[12, 13, 25, 28]. Ivarmacitinib 8 mg, a newly approved oral JAK1
inhibitor in China (2025) indicated for AD, ankylosing spondy-
litis, rheumatoid arthritis, and severe alopecia areata, yielded
effect sizes similar to abrocitinib 200 mg and consistently outper-
formed baricitinib 4 mg across all evaluated endpoints [16, 24].

Sensitivity and meta-regression analyses confirmed the robust-
ness of these findings. Adjustments for baseline disease severity,
specifically EASI scores and IGA 4, modestly improved model
fit (ADIC ~2-3) and reduced heterogeneity (At? ~0.006-0.008),
without materially altering treatment ranking (<5% SUCRA
shift). This suggests that between-study variation exerted mini-
mal confounding influence.

Upadacitinib, abrocitinib, ivarmacitinib, and baricitinib were
selected for their clinical relevance and regulatory significance

in managing moderate-to-severe AD. Upadacitinib is approved
for moderate-to-severe AD in the United States (US), Canada,
the United Kingdom (UK), the European Union (EU), and
Japan. Abrocitinib holds approvals in all of the above regions,
as well as in China. Ivarmacitinib received National Medical
Products Administration (NMPA) approval in China in 2025
for AD. Baricitinib, although not indicated for AD in the US
or China, is approved in both markets for alopecia areata and
rheumatoid arthritis and has been extensively evaluated in
phase 3 AD trials. It is also approved for AD in the UK, EU,
and Japan. Despite the demonstrated efficacy of all four JAK
inhibitors, safety data from RCTs, real-world studies, pooled
safety analyses, and FDA Adverse Event Reporting System
(FAERS) highlight the need for continued vigilance, particu-
larly for serious infections, mortality, MACE, and thrombosis
[12-14]. As a result, all major regulatory authorities, includ-
ing the FDA (US), the European Medicines Agency (EMA),
the Medicines and Healthcare products Regulatory Agency
(MHRA, UK), the NMPA (China), and the Pharmaceutical
and Medical Devices Agency (PMDA, Japan), recommend
reserving oral JAK inhibitors for patients with moderate-to-
severe AD who have had an inadequate response, intolerance,
or contraindication to biologic therapy (e.g., dupilumab or
tralokinumab) [16, 71-74].

In addition, biologic agents represent the first-line systemic
therapy for moderate-to-severe AD; however, they were inten-
tionally excluded from this network to preserve methodological
consistency and maintain a homogeneous JAK-inhibitor mono-
therapy evidence network.

International Journal of Dermatology, 2026

11



Although upadacitinib 30mg demonstrated the highest short-
term efficacy in this analysis, followed by upadacitinib 15mg, it
is important to note that 15mg is the starting dose, with 30mg
for patients between the age of 12 and 64 with an inadequate
response to the lower dose.

A major strength of this NMA is its exclusive use of phase 2
and phase 3, placebo-controlled monotherapy trials, minimiz-
ing bias from combination regimens and ensuring treatment
homogeneity.

The Bayesian hierarchical modeling, supplemented by sensitiv-
ity and meta-regression adjustments, yielded stable and precise
comparative estimates with strong convergence diagnostics
[75, 76]. Earlier NMA in AD have primarily focused on biologic
therapies, while prior NMAs of oral JAK inhibitors have either
excluded data on certain agents or incorporated findings from
non-randomized studies, heterogeneous pharmacologic classes,
combination regimens, and doses that were clinically ineffective
or not approved for any immune-mediated or inflammatory dis-
ease in major regulatory markets [42-47]. The available phase
2 and 3 monotherapy data for baricitinib, abrocitinib, upadaci-
tinib, and ivarmacitinib are being included for the first time in
this NMA. Notably, pivotal study data on ivarmacitinib has not
been included in prior NMAs assessing JAK inhibitors and bio-
logics as monotherapies for AD [16, 19, 24, 44, 70]. The treatment
networks only contained approved doses to guarantee clinical
relevance and policy application. Multinational research from
North America, Asia, Europe, South America, and Oceania
made up the majority of the included studies. Collectively, these
strengths reinforce the internal validity of the NMA and support
the generalizability of its conclusions across diverse clinical set-
tings and geographic regions.

Several mechanistic factors may explain the differential effi-
cacy observed among JAK inhibitors. In AD, JAK1-selective
inhibitors (upadacitinib, abrocitinib, ivarmacitinib) primarily
suppress Th2 cytokines such as IL-4, IL-13, and IL-31, account-
ing for their rapid effects on itch relief and skin improvement
[77-79]. Baricitinib, with dual JAK1/JAK2 activity, exerts
broader immunomodulatory effects but with less selectivity,
which may influence both efficacy and safety. More generally,
higher efficacy with JAK inhibitors and higher doses has been
associated with increased toxicity, including a greater risk of
herpes zoster [30, 80]. Finally, selectivity is relative: each agent
inhibits all three JAK isoforms to some degree. The relevance of
inhibition of specific JAK enzymes to therapeutic effectiveness
and safety is not fully understood [12-14].

While methodologically rigorous, this analysis has limitations.
First, the absence of head-to-head trials among upadacitinib,
abrocitinib, baricitinib, and ivarmacitinib confines rankings to
indirect, placebo-controlled comparisons. However, common
placebo arms enabled a robust evidence network. Second, het-
erogeneity in baseline measures (EASI-75, IGA-AD 0/1, Itch
NRS, ethnicity) may have influenced effect sizes, though sen-
sitivity and meta-regression analyses yielded only marginal
precision gains without altering treatment hierarchy. Third,
abrocitinib trials reported outcomes at Week 12, whereas others
used 16-week endpoints; however, Bieber et al. demonstrated
comparable placebo-adjusted EASI-75 and IGA responses at

both timepoints, mitigating temporal bias [81]. Fourth, assess-
ment of publication bias was not feasible due to the small num-
ber of included studies per outcome. Funnel plot asymmetry
tests and related quantitative methods require a larger dataset
to yield reliable conclusions; therefore, potential publication
bias cannot be ruled out. Fifth, as only short-term efficacy was
evaluated, results may not reflect long-term durability, safety,
and tolerability. Sixth, quality-of-life (QoL) outcomes were not
included in this network because QoL instruments, timepoints,
and reporting formats varied substantially across trials, prevent-
ing the construction of a consistent and connected evidence net-
work. Future studies incorporating harmonized QoL endpoints
are needed to provide a more holistic comparison of patient-
reported outcomes across JAK inhibitors.

Finally, since this BNMA exclusively evaluated monotherapy,
the findings primarily reflect short-term efficacy of JAK inhib-
itors when used alone. In clinical practice, JAK inhibitors are
frequently administered in combination with topical therapies,
which may produce different response patterns. Therefore, the
comparative rankings reported here should be interpreted with
caution, and future studies directly evaluating combination reg-
imens are needed.

5 | Conclusion

This Bayesian network meta-analysis (BNMA) presents an
absolute hierarchy of efficacy among the JAK inhibitors upad-
acitinib, abrocitinib, baricitinib, and ivarmacitinib in moderate-
to-severe AD. Across different analytic models, such as BNMA,
SUCRA probability rankings, sensitivity and meta-regression
analyses, upadacitinib 30mg most reliably demonstrated the
superior short-term efficacy by EASI-75, IGA-AD 0/1, and a
>4-point Itch NRS improvement. With the limitations of indi-
rect comparison and short follow-up, this research addresses a
significant gap in comparative effectiveness data for JAK inhib-
itors and provides timely, clinically relevant findings to guide
evidence-based decision-making in moderate-to-severe AD.
Future studies need to prioritize long-term outcomes and direct
head-to-head comparisons to follow up on these findings.
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Supporting Information

Additional supporting information can be found online in the
Supporting Information section. Figure S1: Network geometry of in-
cluded interventions. Network plot illustrating the evidence structure
among randomized controlled trials comparing oral JAK inhibitors for
moderate-to-severe atopic dermatitis. Each node represents an interven-
tion (drug and dose), with node size proportional to the number of par-
ticipants. The number of trials included in each comparison is indicated
by the thickness of the connecting lines, which show direct head-to-
head comparisons between therapies. Figure S2: Risk of bias assess-
ment of included studies. Summary of risk of bias evaluation using the
Cochrane Risk of Bias Tool (RoB 2) for all included randomized con-
trolled trials. Most studies demonstrated low risk across all domains,
with minor concerns related to allocation concealment and blinding
in a few trials. Figure S3: 95% confidence interval (CrIs) for reaching
efficacy endpoints for all JAK inhibitors. A baseline-risk adjusted RE
model was used to calculate the probability (95% CrI) of obtaining an
EASI-75 response, validate the Investigator's Global Assessment of 0/1
(VIGA-AD 0/1) and >4-point improvement in the Itch Numerical Rating
Scale (NRS) at Week 12/16, as well as the related 95% CrIs. The primary
endpoint timepoint (Week 12 for abrocitinib and Week 16 for all other
treatments) was used to measure outcomes for each trial. Figure S4:
Ranking heatmaps for comparative efficacy across three primary out-
comes after removal of all 12week abrocitinib trials. Heatmaps display
the network meta-analytic odds ratios (ORs) comparing each active JAK
inhibitor dose against all others for: (A) EASI-75, (B) vIGA-AD response,
and (C) Itch NRS >4-point improvement. Each cell represents the OR
for the row treatment versus the column treatment, with color intensity
reflecting effect magnitude. Values greater than 1 favor the row treat-
ment, while values less than 1 favor the column comparator. Table S1:
Search string across various databases. Table S2: Baseline disease-
severity entry criteria across pivotal randomized trials in moderate-to-
severe atopic dermatitis. Table S3: Summary of randomized controlled
trials evaluating oral Janus kinase (JAK) inhibitors in patients with
moderate-to-severe atopic dermatitis. Table S4: Sensitivity and meta-
regression analyses comparing model fit, heterogeneity, and ranking
stability across covariate-adjusted Bayesian network models.
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