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ABSTRACT

Background: Scant evidence exists for the relative efficacy of therapies for alopecia areata (A A)—including those approved by
the Food and Drug Administration, namely, baricitinib, deuruxolitinib, and ritlecitinib.

Aims: We determined the relative efficacy and safety of monotherapy with janus kinase inhibitors (JAKIs), apremilast, and
dupilumab.

Methods: Following a systematic review, we conducted Bayesian network meta-analysis (NMAs) that produced Surface Under
the Cumulative RAnking (SUCRA) values and point estimates for pairwise relative effects; we also performed sensitivity analyses.
Results: In total, regimens with eight various JAKIs were compared, namely, ruxolitinib, ATI-501, baricitinib, brepocitinib,
deuruxolitinib, ivarmacitinib, ritlecitinib, and tofacitinib. Our analyses ranked “deuruxolitinib 12 mg twice daily for 24 weeks,”
the most efficacious insofar as “proportion of participants achieving SALT <20 at 24weeks” (SALT,,) (SUCRA =92.6%), and
“proportion of participants achieving SALT <10 at 24 weeks” (SALT,,) (SUCRA =97.7%). As per SALT,, the highest-ranked
regimen was more efficacious than “baricitinib 2 mg once daily for 24 weeks” (odds ratio [OR]=5.37, 95% credible interval
[CI]=1.59, 13.70, p <0.05). Furthermore, the efficacy of the FDA-approved JAKIs exhibited a dose-dependent relationship; for
instance, baricitinib 4 mg once daily for 24 weeks was more efficacious than “baricitinib 2 mg once daily for 24 weeks” in terms of
SALT,,(OR=2.25,95% CI=1.56, 3.21, p < 0.05). Results from our sensitivity analyses support that our base analyses were robust.
Conclusions: We produced high-quality evidence on the comparative effectiveness of monotherapies for AA with various regi-
mens of 8 JAKIS, including the FDA-approved ones. Our findings can improve clinicians’ decision-making and update guidelines
for medical practice.

1 | Introduction “alopecia universalis”) [1]. The hair loss in AA can have a

significant psychosocial impact [2] and can raise concerns
Alopecia areata (AA), an immune-mediated disorder, man- for other health conditions including atopic disorders [3]
ifests as non-scarring hair loss either in patches, across the and other autoimmune conditions, for example, rheumatoid
whole scalp (“alopecia totalis”)—or the entire body (i.e., arthritis and autoimmune thyroiditis [4]. Inhibition of janus
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kinases, a family of enzymes linked to immunometabolism
[5], has demonstrated therapeutic potential in numerous clin-
ical trials of various immune disorders [6]. For example, the
literature supports that inhibition of janus kinase 1 (JAK1)
improves inflammatory bowel disease [7]; JAK1/3 inhibitors
are a therapeutic modality for ankylosing spondylitis [5]. The
United States Food and Drug Administration (FDA) has ap-
proved the following for AA: ritlecitinib 50mg once daily,
baricitinib 2mg once daily, baricitinib 4mg once daily, and
deuruxolitinib 8 mg twice daily.

Multiple clinical trials have examined the impact of therapy
with various JAK inhibitors (JAKIs) for AA [5, 8], albeit the ef-
fects of some have not been compared in head-to-head studies.
A network meta-analysis (NMA) is a statistical technique where
numerous therapies’ comparative effects can be simultaneously
determined. Since the publication of previous NMA studies on
AA therapies [5, 9], newer trial data have been published. Using
the most updated literature, we simultaneously determined the
relative efficacy and safety of monotherapy with dupilumab,
apremilast, and JAKIs for AA.

2 | Methods

The entire conduct of the present NMA study was consistent
with the Preferred reporting items for systematic review and
meta-analysis (PRISMA) guidelines for NMAs. The protocol for
this work was prospectively registered with the International
Platform of Registered Systematic Review and Meta-analysis
Protocols (INPLASY) (ID: INPLASY202510120).

On January 7, 2025, we systematically searched the literature
through PubMed and Scopus to identify studies whose data were
analyzed in our NMAs. Management of the search process was
aided by Rayyan [10] and the Systematic Review Accelerator
(SRA) [11]. The systematic search, screenings, and full-text
review were conducted independently by two authors (MAB
and AKG); any discordance was resolved through discussion
with a third author (MT). Extracted data were organized into
spreadsheets.

The outcomes we chose were those based on the Severity of
Alopecia Tool (SALT) score, a standardized hair loss measure-
ment tool whose values range between 0 and 100 (inclusive); a
value of 100 translates to complete hair loss while 0 corresponds
to no hair loss; hence, a decreasing score corresponds to in-
creased hair growth (i.e., a more favorable outcome) [12].

Eligible studies were RCTs for AA that investigated the effi-
cacy of monotherapies with JAKIs, dupilumab, and apremilast
in terms of four outcomes, namely, (1) “percentage reduction
in SALT score at 24 weeks from baseline,” (2) “proportion of
participants achieving a SALT score of 20 (or less) at 24 weeks
from baseline,” (3) “proportion of participants achieving
a SALT score of 10 (or less) at 24weeks from baseline,” and
(4) “proportion of participants achieving at least a 90% rela-
tive reduction in SALT at 24 weeks from baseline. Included
studies” evidence quality was evaluated using the Cochrane
Collaboration's Risk of Bias (RoB) tool [13]. The four efficacy-
related endpoints were our primary outcomes; as a secondary

outcome, we estimated regimens' relative safety as per “discon-
tinuation due to adverse events (AEs) 24 weeks from baseline”.
For sensitivity analyses, we conducted two separate network
meta-regressions, where one controlled for confounding
due to variation in age and the other ecologically controlled
for confounding due to variation in sex. The network meta-
regressions were ecological because unit of analyses was at
the level of the study.

Network plots, which are graphs of nodes and edges, were used
to depict direct evidence (i.e., modalities whose efficacy was
compared in actual head-to-head trials). Transitivity was quali-
tatively assessed by reviewing study characteristics of included
trials, and the geometry of the plots determined whether a node-
splitting of inconsistency could ensue.

For each network, we ran a Bayesian NMA with non-informative
priors, 4 Markov Chain Monte Carlo (MCMC) chains, 5000 ad-
aptations, and 20000 iterations; analyses were conducted using
the BUGSnet [14] package in R [15] software. We used compar-
ators' Surface Under the Cumulative RAnking (SUCRA) values
to rank efficacy (and safety); league tables—which are two-
dimensional—were used to present comparators’ pairwise rel-
ative effect. We indicated FDA-approved regimens in blue cells
and significantly different effects in yellow highlights. For our
safety-related network, lower SUCRA values corresponded to
more safety (i.e., less likely to discontinue due to AEs at 24 weeks
of therapy).

3 | Results

Our search identified 14 trials that were used across the four
networks for efficacy (Figure 1)—and the study characteris-
tics thereof are summarized in Table 1. The study-level evalu-
ation of evidence quality, for each of the 14 trials, is presented
in Figure 2. We deemed each efficacy network to be transitive
after reviewing the study characteristics (Table 1). The four effi-
cacy networks corresponded to the following outcomes, namely,
percentage reduction in SALT score at 24 weeks from baseline
(Figure S1), proportion of participants achieving a SALT score
of 20 (or less) at 24 weeks from baseline (Figure S2), proportion
of participants achieving a SALT score of 10 (or less) at 24 weeks
from baseline (Figure S3) and proportion of participants achiev-
ing at least a 90% relative reduction in SALT at 24 weeks from
baseline (Figure S4). The network structure for each outcome
did not allow for node-splitting analyses for inconsistency (i.e.,
no closed loops) [26].

Excluding placebo/vehicle, 23 active comparators were iden-
tified across the four efficacy networks. The 23 comparators
corresponded to the following regimens: (1) “brepocitinib 60
mg once daily for 4weeks then 30 mg once daily for 20 weeks,”
(2) “deuruxolitinib 12 mg twice daily for 24weeks,” (3) “rit-
lecitinib 200 mg once daily for 4weeks then 50 mg once daily
for 20weeks,” (4) “baricitinib 4 mg once daily for 24 weeks,”
(5) “baricitinib 2 mg once daily for 24 weeks,” (6) “1.5% ruxoli-
tinib cream once daily for 24 weeks,” (7) “deuruxolitinib 8 mg
twice daily for 24 weeks,” (8) “ivarmacitinib 4 mg once daily
for 24 weeks,” (9) “ivarmacitinib 8 mg once daily for 24 weeks,”
(10) “dupilumab 300 mg weekly for 24 weeks (subcutaneous),”
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4 trials
identified
through
reference
mining

PubMed: 547
records

Scopus: 693
records

402 duplicate records

838 deduplicated
records

removed

37 records retrieved after
screening of
title/abstract

801 records excluded

27 records excluded

after full-text review

14 studies used across
quantitative analyses

FIGURE1 | A schematic depicting the identification of studies whose data were used for quantitative analyses.

(11) “ivarmacitinib 2 mg once daily for 24 weeks,” (12) “deurux-
olitinib 4 mg twice daily for 24weeks,” (13) “apremilast 30 mg
twice daily for 24 weeks,” (14) “ATI-501 400 mg twice daily for
24weeks,” (15) “ATI-501 600 mg twice daily for 24 weeks,” (16)
“ATI-501 800 mg twice daily for 24 weeks,” (17) “ritlecitinib 10
mg once daily for 24 weeks,” (18) “ritlecitinib 200 mg once daily
for 4weeks then 30 mg once daily for 20 weeks,” (19) “ritlecitinib
30 mg once daily for 24 weeks,” (20) “ritlecitinib 30mg once daily
for 24 weeks,” (21) “ritlecitinib 50 mg once daily for 24 weeks,”
(22) “ruxolitinib 20 mg twice daily for 24 weeks”, and (23) “tofac-
itinib 5 mg twice daily for 24 weeks.”

The SUCR A values ofactive comparators, for each of the 4 efficacy
networks, are presented in a kilim plot (Figure 3). Comparators'
pairwise relative effects—as per “percentage reduction in SALT
score at 24weeks from baseline”—are presented in the league
table in Figure 4. The league table in Figure 5 details compar-
ators' pairwise relative effects in terms of “proportion of partic-
ipants achieving a SALT score of 20 (or less) at 24 weeks from
baseline”. League tables for the other two efficacy endpoints are
presented in the Figures S5 and S6. Mean difference (MD) was
the point estimate in the league table for the network pertaining
to “percentage reduction in SALT score at 24 weeks from base-
line”; for the other three networks, the odds ratio (OR) was the
point estimate used. The 95% credible intervals (95% CI) for all
point estimates were reported in parentheses (Figures 4 and 5
and Figures S5 and S6). Results from our sensitivity analyses
are presented in Figures 6 and 7; we conducted for just “per-
centage reduction in SALT score at 24 weeks from baseline” and
“proportion of participants achieving a SALT score of 20 (or less)
at 24 weeks from baseline” as these are main endpoints in AA
efficacy literature.

The safety outcome (i.e., discontinuation due to AEs at 24 weeks)
was a secondary outcome and data from safety NMA came from

the 14 trials. The network plot, and league table, for “proportion
of patients who discontinued therapy due to AEs at 24 weeks
from baseline” are detailed in Figure S7 and Table S1 of the
Appendix S1.

4 | Discussion

The relative efficacy of the JAKIs in the management of AA is
shown in Figure 3. The current NMA is the first to provide quan-
titative evidence on the relative efficacy of various AA mono-
therapies, including the FDA-approved JAKIs (baricitinib [FDA
approval, 2022] 2 mg/day increase to 4 mg/day if dose is not ade-
quate, ritlecitinib [FDA approval, 2023] 50 mg/day, and deurux-
olitinib [FDA approval, 2024] 8 mg twice daily). We looked at
the proportion of individuals achieving a SALT score of 20 (or
less) at week 24 (Figure 5). There was no significant difference
in efficacy between deuruxolitinib 8 mg twice daily, ritlecitinib
50mg once daily, and baricitinib 4 mg per day. However, deurux-
olitinib 8 mg twice daily may be more effective than baricitinib
2mg per day.

Using data from RCTs, we determined the relative efficacy of
specific monotherapies (JAKIs, apremilast, and dupilumab)
through Bayesian NMAs. The current work has some strengths.
To avoid “time varying confounding” we analyzed outcomes
that were measured at a specific timepoint (i.e., only 24 weeks),
unlike some NMAs such as the one by Wei et al. [§]—where out-
come data, per network, was amalgamated from different time-
points including 24, 36, and 12weeks. Our findings have some
congruence with NMAs that amalgamated non-randomized
evidence with RCTs; in this NMA we used only RCTs. By re-
stricting our analyses to only data from randomized trials, the
RoB across our networks is lower than if observational studies
had been included.
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TABLE1 | Characteristics of included studies.

Age (mean, Sex (number of

Number of standard females, number
Study Intervention participants deviation) of male females)
Almutairi 2019 [16] Ruxolitinib 20 mg twice 38 35.5,13.8 17,21
daily for 24 weeks
Almutairi 2019 Tofacitinib 5mg twice 37 47.4,16.1 15,22
daily for 24 weeks
BRAVE-AA1 (King 2022) [17] Baricitinib 2mg once 184 38,12.8 109, 75
daily for 24 weeks
BRAVE-AA1 (King 2022) Baricitinib 4 mg once 281 36.3,13.3 165, 116
daily for 24 weeks
BRAVE-AA1 (King 2022) Placebo 189 37.4,12.9 109, 80
BRAVE-AA2 (King 2022) [17] Baricitinib 2mg once 156 39,13 103, 53
daily for 24 weeks
BRAVE-AA2 (King 2022) Baricitinib 4 mg once 234 38,12.7 144,90
daily for 24 weeks
BRAVE-AA2 (King 2022) Placebo 156 37.1,13 98, 58
Guttman-Yassky 2021 Dupilumab 300 mg weekly 40 41.6,13.8 30, 10
(NCT03359356) [18] for 24 weeks (subcutaneous)
Guttman-Yassky 2021 Placebo 20 46.5,14.4 13,7
(NCT03359356)
King 2021 (NCT02974868) [19] Brepocitinib 60 mg once 47 34,11 32,15
daily for 4weeks, then 30mg
once daily for 20 weeks
Ritlecitinib 200 mg once 48 37,13 37,11
daily for 4weeks, then 50mg
once daily for 20 weeks
Placebo 47 38,14 29,18
King 2022 [20] Deuruxolitinib 12mg 37 35.8,12.37 28,9
twice daily for 24 weeks
Deuruxolitinib 4 mg twice 30 35.7,11.01 22,8
daily for 24 weeks
Deuruxolitinib 8 mg twice 38 37.3,14.18 26,12
daily for 24 weeks
Placebo 44 37.8,13.5 29,15
King 2023 (NCT03732807) [21] Ritlecitinib 10 mg once 63 34.3,13.9 43,20
daily for 24 weeks
Ritlecitinib 200 mg once 130 33.7,13.8 85,45
daily for 4weeks, then 30 mg
once daily for 20weeks
Ritlecitinib 200 mg once 132 34.5,15 81, 51
daily for 4weeks, then 50 mg
once daily for 20weeks
Ritlecitinib 30 mg once 132 33.7,14.8 80, 52
daily for 24 weeks
(Continues)
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TABLE1 | (Continued)

Age (mean, Sex (number of

Number of standard females, number
Study Intervention participants deviation) of male females)
Ritlecitinib 50 mg once 130 324,134 71,49
daily for 24 weeks
Placebo 131 34,15 86, 45
Mikhaylov 2019 Apremilast 30 mg twice 12 37.1,14.4 16, 4
(NCT02684123) [22] daily for 24 weeks
Placebo 9 44.15,16.9 55
NCT03594227 ATI-501400 mg twice 23 38.7,12.99 17,6
daily for 24 weeks
ATI-501600mg twice 23 40.4,13.56 12,11
daily for 24 weeks
ATI-501800mg twice 22 40.5,12.44 13,9
daily for 24 weeks
Placebo 19 41.8,16.01 14,5
NCT04518995 (THRIVE-AA1) Deuruxolitinib 12mg 215 38.2,12.80 131, 84
[23] twice daily for 24 weeks
Deuruxolitinib 8 mg twice 351 38.9,13.32 217,134
daily for 24 weeks
Placebo 128 38.7,13.81 89, 51
NCT04797650 (THRIVE-AA2) Deuruxolitinib 12 mg 129 39.7,12.90 84,45
twice daily for 24 weeks
Deuruxolitinib 8 mg twice 258 38.4,12.30 177, 81
daily for 24 weeks
Placebo 119 39.7,12.49 88, 42
Olsen 2020 [24] 1.5% Ruxolitinib cream 33 44.3,12.5 24,15
once daily for 24 weeks
Vehicle 33 42.3,12.5 27,12
Zhou 2023 [25] Ivarmacitinib 2mg once 18 36,10.4 11,12
daily for 24 weeks
Ivarmacitinib 4 mg once 22 33.3,12.2 14,9
daily for 24 weeks
Ivarmacitinib 8 mg once 20 37.9,13.7 15,9
daily for 24 weeks
Placebo 19 34.7,9.4 12,12

The current NMA produced comparative evidence using 6-
month outcome data. As empirical evidence regarding the ef-
fects of JAKIs on AA expands, more comparative analyses can
be done for longer term efficacy (e.g., 1-year efficacy). Also,
future studies can more critically investigate relative safety by
using additional safety outcome measures to better understand
the regimens' safety profile. The SUCRA values and relative ef-
fects that were estimated through our NMAs exhibited a dose-
dependent relationship. We found, for SALT,,, “deuruxolitinib
12 mg twice daily for 24weeks” was more efficacious than
“deuruxolitinib 8 mg twice daily for 24weeks” (OR=1.35, 95%

CI=1.13, 1.6, p<0.05) (Figure 5)—and “deuruxolitinib 8 mg
twice daily for 24 weeks” was more efficacious than “deuruxoli-
tinib 4 mg twice daily for 24 weeks” (OR=3.99, 95% CI=1.11,
12.79, p<0.05) (Figure 5). Similarly, “baricitinib 4 mg once daily
for 24 weeks” is more efficacious than “baricitinib 2 mg once
daily for 24 weeks” insofar as SALT,, (OR=2.25, 95% CI=1.56,
3.21, p<0.05). This dose-dependency was also observed with
other outcome measures. For example, “baricitinib 4mg once
daily for 24weeks” is more efficacious than “baricitinib 2mg
once daily for 24weeks” for SALT,, (OR=2.5, 95% CI=1.64,
3.77, p<0.05) (Figure S5).
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Risk of bias domains
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Domains: Judgement

D1: Bias arising from the randomization process. )

D2: Bias due to deviations from intended intervention. . High

D3: Bias due to missing outcome data. - Some concerns
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result. . Low

. No information

FIGURE2 | A qualitative summary of our evaluation of studies’ evidence quality as per Cochrane Collaboration's Risk of Bias (Rob) tool.

C: D:
B: SALT SALT
SALT 20
A: 90 (Proportion (Proportion
percent (90% attaining attaining
change reduction SALT SALT
in in 20 or 10 or
SALT SALT) less) less)

tofacitinib 5 mg twice daily for 24 weeks-

ruxolitinib 20 mg twice daily for 24 weeks-

sucra=to%  prepocitinib 60 mg once daily for 4 weeks then 30 mg once daily for 20 weeks-
deuruxolitinib 12 mg twice daily for 24 weeks-

deuruxolitinib 8 mg twice daily for 24 weeks-

ritlecitinib 200 mg once daily for 4 weeks then 50 mg once daily for 20 weeks-
ivarmacitinib 4 mg once daily for 24 weeks-

baricitinib 4 mg once daily for 24 weeks-

ivarmacitinib 8 mg once daily for 24 weeks-

ATI-501 600 mg twice daily for 24 weeks-

ATI-501 800 mg twice daily for 24 weeks-

SUCRA=50% ATI-501 400 mg twice daily for 24 weeks-
baricitinib 2 mg once daily for 24 weeks-

ivarmacitinib 2 mg once daily for 24 weeks-

1.5% ruxolitinib cream once daily for 24 weeks-

control-

apremilast 30 mg twice daily for 24 weeks-

dupilumab 300 mg weekly for 24 weeks (subcutaneous)-

ritlecitinib 50mg once daily for 24 weeks-

ritlecitinib 200 mg once daily for 4 weeks then 30 mg once daily for 20 weeks-

SUCRA=0% ritlecitinib 30 mg once daily for 24 weeks-
deuruxolitinib 4 mg twice daily for 24 weeks-

ritlecitinib 10 mg once daily for 24 weeks-

SUCRA=75%

SUCRA=25%

FIGURE 3 | A kilim plot of regimens' Surface Under the Cumulative RAnking (SUCRA) values. The four efficacy outcomes are depicted in this
kilim plot. The closer a regimen's SUCRA value is to green, the more efficacious it is; the closer a regimen's SUCRA value is to red, the less efficacious
it is. Regimens are ordered according to the decreasing SUCRA value for “percentage reduction in SALT score at 24 weeks from baseline”. The order
of regimens’ SUCRA values as per the three other outcomes were congruent with that of for “percentage reduction in SALT score at 24 weeks from
baseline”—as evidenced by similar “color gradients” for each outcome. SALT = Severity of Alopecia Tool. The regimens highlighted in blue corre-

spond to agents approved by the United States Food and Drug Administration for the treatment of alopecia areata.
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FIGURE 4 | League table for “percentage reduction in a Severity of Alopecia Tool (SALT) score at 24 weeks from baseline”. Each cell represents
regimens’ pairwise relative effect in terms of the mean difference (MD) and 95% credible interval (CI). The yellow-highlighted cells correspond to
regimens whose effects are significantly different (i.e., p<0.05) from each other; the regimens in blue cells correspond to the regimens approved by
the United States Food and Drug Administration for treatment of alopecia areata.
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FIGURE5 | League table for “proportion of participants achieving a Severity of Alopecia Tool (SALT) score of 20 (or less) at 24 weeks from base-
line”. Each cell represents regimens' pairwise relative effect in terms of the odds ratio (OR) and 95% credible interval (CI). The yellow-highlighted
cells correspond to regimens whose effects are significantly different (i.e., p<0.05) from each other; the regimens in blue cells correspond to the
regimens approved by the United States Food and Drug Administration for treatment of alopecia areata.
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SUCRASTS%

SUCRA=S0%

SUCRA=25%

SUCRA=0%

tofacitinib 5 mg twice daily for 24 weeks-

ruxolitinib 20 mg twice daily for 24 weeks-

brepocitinib 60 mg once daily for 4 weeks then 30 mg once daily for 20 weeks-
deuruxolitinib 12 mg BID for 24 weeks-

deuruxolitinib 8 mg BID for 24 weeks-

ritlecitinib 200 mg once daily for 4 weeks then 50 mg once daily for 20 weeks-

ivarmacitinib 4 mg once daily for 24 weeks

baricitinib 4 mg once daily for 24 weeks-
ivarmacitinib 8 mg once daily for 24 weeks-
ATI-501 600 mg twice daily for 24 weeks-
ATI-501 800 mg twice daily for 24 weeks-
ATI-501 400 mg twice daily for 24 weeks-
baricitinib 2 mg once daily for 24 weeks-
ivarmacitinib 2 mg once daily for 24 weeks-
1.5% ruxolitinib cream once daily for 24 weeks-
control-

apremilast 30 mg twice daily for 24 weeks-

2:
percent
13 change
percent in
change SALT
in age
SALT adjusted

3:
percent
change

in

SALT
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adjusted

FIGURE 6 | A kilim plot of the regimens' surface under the cumulative ranking (SUCRA) values from base (i.e., main) analyses and sensitivity
analyses for “proportion of participants achieving a Severity of Alopecia Tool (SALT) score of 20 (or less) at 24 weeks from baseline”. For sensitiv-
ity analyses, two separate network meta-regression analyses were conducted, where one (ecologically) adjusted for variation due to age (i.e., age-
adjusted) and the other adjusted for variation due to sex (i.e., sex-adjusted). The closer a regimen's SUCRA value is to green, the more efficacious it is;
the closer a regimen’'s SUCRA value is to red, the less efficacious it is. SALT = Severity of Alopecia Tool.
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FIGURE 7 | A Kkilim plot of the regimens’ surface under the cumulative ranking (SUCRA) values from base (i.e., main) analyses and sensitivity

deuruxolitinib 12 mg twice daily for 24 weeks-

ritlecitinib 200 mg once daily for 4 weeks then 50 mg once daily for 20 weeks
deuruxolitinib 8 mg twice daily for 24 weeks-

ritlecitinib 50mg once daily for 24 weeks-

ritlecitinib 200 mg once daily for 4 weeks then 30 mg once daily for 20 weeks-
baricitinib 4 mg once daily for 24 weeks-

ritlecitinib 30 mg once daily for 24 weeks-

deuruxolitinib 4 mg twice daily for 24 weeks-

baricitinib 2 mg once daily for 24 weeks-

ivarmacitinib 4 mg once daily for 24 weeks

ivarmacitinib 8 mg once daily for 24 weeks-

ivarmacitinib 2 mg once daily for 24 weeks-

placebo-

ritlecitinib 10 mg once daily for 24 weeks-

2
i %5
SALT (Proportion
20 attaining
(Proportion SALT
attaining 20 or
géLT less)
or age
less) adjusted

3:
SALT
20

(Proportion
attaining
SALT
20 or

less)
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adjusted

analyses for “percentage reduction in a Severity of Alopecia Tool (SALT) score at 24 weeks from baseline”. For sensitivity analyses, two separate net-

work meta-regression analyses were conducted, where one (ecologically) adjusted for variation due to age (i.e., age-adjusted) and the other adjusted
for variation due to sex (i.e., sex-adjusted). The closer a regimen's SUCRA value is to green, the more efficacious it is; the closer a regimen's SUCRA
value is to red, the less efficacious it is. SALT = Severity of Alopecia Tool.
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We chose “proportion of participants achieving a SALT score of
20 (or less)” as one of our endpoints because it has been deemed
a clinically relevant outcome for this condition [12]. For percent-
age of patients who achieved at least 90% reduction in SALT
score at 24weeks, there is a notable degree of congruency in
comparators’ SUCRAs values between the former [3] and up-
dated (i.e., current) NMA studies [5]; for instance, “brepocitinib
60 mg once daily for 4 weeks then 30 mg once daily for 20 weeks”
was ranked most efficacious in both the former (SUCRA =92%)
[5] as well as the present (SUCRA=95%) studies; similarly,
“deuruxolitinib 4 mg twice daily for 24 weeks” was ranked the
least efficacious regimen in both in terms of the same outcome
(i.e., percentage of patients who achieved at least 90% reduction
in SALT score at 24 weeks).

Across the four networks (i.e., the networks for efficacy), we
investigated the relative efficacy of 23 active comparators
(Figure 3). Since the previous NMA study [5], the current one
included data from 6 new RCTs—two of which compared
agents that the previous NMA study did not (i.e., ivarmacitinib
2mg once daily for 24weeks, ivarmacitinib 4mg once daily
for 24 weeks, ivarmacitinib 8 mg once daily for 24 weeks, ATI-
501400 mg twice daily for 24 weeks, ATI-501600 mg twice daily
for 24 weeks and ATI-501 800 mg twice daily for 24 weeks).

In addition to producing new findings, results from the pres-
ent work also resonate with those of previous studies. For
instance, Yan et al. [27] also determined the comparative effi-
cacy of JAKIs; however, the current study in addition to using
SALT,, (i.e., number of subjects who achieved a SALT score of
20 or less), also examined higher cutoff values like SALT, (pro-
portion of participants achieving at least a 90% improvement)
and SALT, (proportion of participants who achieved a SALT
score of 10 or less). Yan et al. [27] did not investigate SALT , nor
SALT,,. The SUCRA rank order for SALT, in the present NMA
study (Figure 3) and Yan et al.'s [27] are highly congruent.

For the discontinuation due to any AE at 24 weeks, we found dif-
ferences in safety as evidenced by the different SUCRA values
(Table S1), albeit the differences were not statistically significant
(i.e., p>0.05) as per the league table (data not shown).

A limitation of our work is the arguably small sample size of
studies per network (i.e., per outcome measure); given that sam-
ple size and credible intervals are inversely related, some of the
wide 95% CIs of our pairwise comparisons can be attributed
to sample size. We conducted sensitivity analyses despite the
arguably small size of the included studies. The congruent color
gradient of the Kilim plots for sensitivity analyses (Figures 6
and 7) supports that our base analyses were robust: regimens'
similar color gradient corresponds to there being a similar rank
order of efficacy for the age-adjusted and sex-adjusted analyses.
However, point estimates for the pairwise relative effects from
the network meta-regressions had—by and large—much wider
credible intervals (data not shown). This would be due to the
network meta-regression being less statistically powered than
the base analyses. Hence, a major research implication of the
current study is that our findings justify the conduct of similar
but larger-sized (i.e., well statistically-powered) RCTs—to conse-
quently provide empirical evidence that would, in turn, allow for
a meaningful repertoire of analyses including analyses of “effect

modification”—also known as “moderation” in epidemiology.
Hence, future works would allow “heterogeneity of effects,” for
AA monotherapies, to be well studied. For example, studies on
the heterogeneity of effects can include investigating the effect
of age (or age groups), sex, or even duration of diagnoses. More
empirical evidence would also allow for better analyses for these
drugs' safety profiles and even better understand predictors of
treatment discontinuation. While our work provided evidence
on deuruxolitinib's efficacy, the agent is not commercially avail-
able (March 2025).

5 | Conclusion
Our work makes a case for the conduct of actual head-to-head

multi-arm trials. The results can guide clinical decision-making
and potentially update clinical practice guidelines.
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