
A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

1/7

Published by Medical Journals Sweden, on behalf of the Society for Publication of Acta Dermato-Venereologica. This is an Open Access article distributed 
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/)

REVIEW ARTICLE

SIGNIFICANCE
The available treatments for alopecia areata are of limited 
efficacy, and have a high risk of adverse effects and high 
recurrence rates, especially for patients with severe alo-
pecia areata. Janus kinase inhibitors are among the newly 
developed systematic treatments with great potential for 
treatment of alopecia areata. The aim of this review was 
to investigate the efficacy and safety of these treatments, 
which is an urgent need to implement evidence-based 
practice guidelines, to enable the best possible patient 
care. The results of this study suggest that patients with 
alopecia areata unresponsive to traditional therapies may 
benefit from treatment with baricitinib or deuruxolitinib. 

The aim of this study was to compare the efficacy and 
safety of treatment with Janus kinase inhibitors for 
alopecia areata, measured by change in Severity of 
Alopecia Tool (SALT) score. A systematic review fol-
lowing Preferred Reporting Items for Systematic Re-
views and Meta-analyses (PRISMA) guidelines was 
performed using Medline, EMBASE and Cochrane libra-
ry. All studies investigating the efficacy of treatments 
for alopecia areata were included. Primary outcomes 
were the proportion of patients with alopecia areata 
achieving 30%, 50%, 75%, 90% and 100% improve-
ment in SALT score after treatment with a Janus kina-
se inhibitor. A meta-analysis was performed including 
all randomized controlled trials investigating Janus 
kinase inhibitors. A total of 37 studies matched the in-
clusion criteria and were included. Meta-analysis was 
performed based on 5 randomized studies. Regarding 
patients with alopecia areata defined as ≥ 50% scalp 
hair loss, baricitinib 4 mg once daily demonstrated the 
highest efficacy. However, among patients with alope-
cia areata defined as a SALT score ≥ 50, oral deurux-
olitinib 12 mg twice daily demonstrated the highest 
efficacy. Deuruxolitinib and baricitinib appear to be 
promising drugs for the treatment of alopecia areata. 
However, the response depends on the dosage of the 
drug. More randomized trials, with identical inclusion 
criteria and dose and duration of treatment, are requi-
red to confirm these findings.

Key words: alopecia areata; polygenic autoimmune disease; 
JAK inhibitors; biological.
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Alopecia areata (AA) is an autoimmune, dynamic 
disorder causing recurrent episodes of hair loss 

(1). It can affect any hair-bearing area and varies from 
patchy diffuse alopecia to universal loss of hair. The 
global incidence of AA varies from 0.57% to 3.8% in 
hospital-based studies, and, in general population studies 
the lifetime incidence of AA varies from 1.7% to 2.1% 
(2). It is speculated that the variation reflects differences 
in populations and types of studies (3–6). AA is predomi-
nantly seen in young people (6, 7). The development of 

AA has a strong genetic component (8). Atopic eczema, 
vitiligo and autoimmune disorders, such as systemic 
lupus erythematosus, are associated with AA, implying 
shared, but as-yet unidentified, pathogenic mechanisms 
(9, 10). The disease is dynamic, with alternating flares 
and remissions. The relapse rate of AA is 85%, and for 
those who have had the diagnosis for more than 20 years, 
it is practically 100%, suggesting progression over time 
(3, 11).

The selection of therapies for patients with AA is fre-
quently based on the age of the patients, and the extent 
and impact of hair loss (12). There is a wide range of 
therapeutic options, from camouflage, to topical therapy 
(e.g. immunotherapy (diphenylcyclopropenone, and 
dinitrochlorobenzene), to intralesional corticosteroids, 
and systemic treatment (e.g. hydroxychloroquine). All 
of these are, however, off-label, and have shown only 
limited results (13). The extent of AA may be one of the 
predictors of psychological disorders among patients 
with severe hair loss (6). Discussing psychological 
comorbidities associated with AA, a 66–74% lifetime 
prevalence of psychiatric disorders has been reported 
in patients with AA, with a 38–39% lifetime prevalence 
of depression and a 39–62% prevalence of generalized 
anxiety disorder (6). An unmet need for therapy therefore 
exists in AA.

The histological response of AA involves cytotoxic 
CD8+NKG2D+ T adjoining the hair follicle site, which is 
promoted by increased interferon gamma (IFN-γ) and the 
common gamma chain (γc) cytokines interleukin (IL)-2, 
IL-7 and IL-15. Cytokines, such as IFN-γ and γc, bind to 
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their receptors and activate Janus kinase mediated signal-
ling, inducing phosphorylation of signal transducer and 
activation of transcription (STAT) molecules. Activation 
of Janus kinase receptors, specifically JAK 1/2 and JAK 
1/3, and activation of transcription (STAT) led to further 
cellular immune response, which finally result in more 
IFN-γ and IL-15 production in hair follicles (14). JAK 
inhibitors may be a new treatment option for AA. These 
target several cytokines, including IL-2, IL-7, IL-15, 
IL-21 and IFN- γ, which all appear to be involved in the 
pathogenesis of AA (13). Furthermore, the JAK/STAT 
signalling pathway is involved in the hair cycle, and is 
reportedly upregulated in the catagen and telogen phases 
of the hair cycle, but suppressed in the anagen (15, 16). 
Several JAK inhibitors have been tested in AA, and the 
aim of this systematic review and meta-analysis is to 
investigate their efficacy and safety in patients with AA.

METHODS
This study was conducted based on a systematic literature search 
for studies using Medline (PubMed), EMBASE and Cochrane 
Library to identify JAK inhibitors drugs used in the treatment of 
AA (date of search April 2022). This was investigated by using 
the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) guidelines (17). Two of the authors (FS and 
TM) independently searched the medical databases PubMed, 
EMBASE, and Cochrane library, using the following search 
terms: (alopecia areata) AND (tofacitinib) OR (ruxolitinib) OR 
(baricitinib) OR (ritlecitinib) OR (brepocitinib) OR (Ruxolitinib) 
OR (delgocitinib) OR (CTP-543) OR (JAK-STAT pathway) OR 
(JAK inhibitor). Furthermore, studies were identified by screening 
reference lists of key articles and review articles.

Inclusion and exclusion criteria

All studies were included if they were in English and investigated 
patients with AA, alopecia universalis (AU) or alopecia totalis 
(AT), who were treated with JAK inhibitors. Both topical and 
systemic treatments were included. There were no limits or restric-
tions regarding the type of study, publication date, sex, the severity 
of AA, age or country of origin. The inclusion criteria were: (i) 
human subjects; (ii) severity of AA measured by the Severity of 
Alopecia Tool (SALT) score before and/or after treatment; and/
or change in SALT score measured in final as percentage change 
in SALT score. Studies were excluded if they did not measure the 
severity of AA by using the SALT score. 

The primary outcome was the proportion of patients achieving 
30%, 50%, 75%, 90% and 100% improvement in SALT score. 
The percentage change from baseline is calculated as follows:

Percentage change from baseline = (SALTbaseline –  
SALTfollowup)/SALTbaseline × 100%

Secondary outcome was the proportion of patients achieving a 
complete response, partial response, and no response. This was 
used only if 30%, 50%, 90% and 100% improvement in SALT 
scores were not directly provided. Complete response was de-
fined in this study as hair regrowth ≥ 95%. Partial response was 
defined as hair regrowth of < 95% and > 0%, and no response 
defined as a 0% hair regrowth. n case of the included studies 
did not report the improvement in SALT score based on these 
definitions, the results were directly reported in this review. 
Other reported outcomes were any adverse events reported after 
treatment.

Data extraction

After the inclusion of all relevant studies, the same authors in-
dependently performed data extraction. Studies were screened 
according to title and abstract. All relevant studies were included, 
and duplicates were removed. The extraction data are listed in 
Tables SI and SII, including the name of the first author, year of 
publication, study type, medication and dosage, proportion and 
age of patients, proportion of male patients, duration of AA, SALT 
score at baseline, inclusion criteria regarding the severity of AA 
and prior treatments, the definition of control group and informa-
tion about concurrent treatment was registered in Tables SI and 
SII. Outcomes included the proportion of patients (i) achieving 
30%, 50%, 75%, 90% or 100% improvement in SALT score or 
(ii) achieving complete response, partial response or no response. 
Relapse rate and the proportion of patients experiencing adverse 
effects are registered in Tables SII and SIII, respectively. 

Data regarding SALT improvement was extracted directly from 
the tables of the manuscripts of the relevant studies. If data were 
provided only by graphs, Engauge Digitizer Software (Engauge 
Digitizer (markummitchell.github.io), accessed 1 July 2021) was 
used to extract numerical data from the graphs.

Statistical analysis

Efficacy outcomes were based on the improvement in SALT score. 
When statistically appropriate (at least 2 randomized controlled 
trials studies provided usable data for relevant outcomes), meta-
analyses were conducted. These were performed for the outcomes 
of 30%, 50%, 75%, 90% and 100% improvement in SALT score. 
Subgroup analyses were performed depending on the severity of 
AA and type of medication (oral or topical). The meta-analysis 
was conducted using random-effects models by using Review Ma-
nager Version 5.4 ((https://training.cochrane.org/online-learning/
core-software-cochrane-reviews/revman) assessed on 10 April 
2022). One outcome measure was used for meta-analyses: the risk 
difference (RD) for binary outcomes, both with a 95% confidence 
interval (95% CI). The RD of 0.2 means that the risk of an event 
in focus is 20% points more likely in the experimental group than 
in the control group.

RESULTS

The database search resulted in 1,875 non-duplicate 
studies (Fig. 1). The following JAK inhibitors have 
been tested in relation to their effect on AA; ruxolitinib 
(JAK1 and JAK2 inhibitor), tofacitinib (JAK1 and JAK3 
inhibitor), baricitinib (JAK 1 and JAK2 inhibitor), ritle-
citinib (JAK3 inhibitor), brepocitinib (JAK1 inhibitor), 
and delgocitinib (JAK1, JAK2 and JAK3 inhibitor). A 
total of 37 studies matched the inclusion criteria and 
were included in this study (18–54). Twenty-two studies 
originated from North America (18–22, 26, 27, 29, 31, 
35, 37, 41, 42, 44–48, 50, 51, 53, 54), 11 studies from 
Asia (28, 32–34, 36, 38–40, 43, 49, 52), 3 studies from 
Australia (24, 25, 30) and 1 study from Europe (23). 
The included original articles were 7 randomized trials 
(19–22, 26, 27, 33), 5 non-randomized trials (25, 42, 
44, 53, 54), 4 retrospective (28, 39, 43, 51) and 21 case-
series (18, 23, 24, 29–32, 34–38, 40, 41, 45–50, 52). 
Four studies included only children with AA (24, 35, 
36, 46), 5 studies both children and adults (28, 32, 37, 
45, 47), and the rest included only adults (Table SI). The 
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severity of AA was reported by 26 studies (Table SI). 
Twenty-four studies investigated oral tofacitinib, where 
the most common dose of the drug was 5 mg twice daily 
(18, 23, 24, 28–30, 32–36, 38–43, 45, 47, 49–53). Topical 
2% tofacitinib once or twice daily was investigated in 3 
studies (41, 44, 46). Sublingual tofacitinib 5 mg twice 
daily was investigated in 1 study (25). Oral CTP-543 
(deuruxolitinib, a deuterated ruxolitinib), 4, 8, or 12 mg 
twice daily, was investigated in 1 study (19). Baricitinib, 
1, 2 or 4 mg daily, was investigated in 2 studies (27, 20). 
Topical delgocitinib was investigated by 1 study, where 
the dose was 30 mg/g twice daily (21). Oral ritlecitinib 
(initially 200 mg once daily and subsequently 50 mg 
once daily) and brepocitinib (initially 60 mg once daily 
and subsequently 30 mg once daily) were investigated 
in 2 studies (22, 26).

Oral ruxolitinib was investigated in 3 studies with 
doses of 10–25 mg twice daily (33, 37, 54). Topical 0.6% 
ruxolitinib once daily was investigated in 1 study (48). 
In 1 study, the name of the JAK inhibitor drug was not 
mentioned (31). For further details on each study, see 
Tables SI and SII.

Meta-analysis
Primary outcomes: 30%, 50%, 75%, 90% and 100% 
improvement in SALT score. Five randomized studies 
provided data on improvement in SALT score and were 
included in the meta-analysis (22, 26, 27, 19, 20).
Alopecia areata defined as ≥ 50% scalp hair loss. With 
respect to SALT30 (30% improvement from baseline), 2 
studies (n = 247), investigated the treatment with brepo-
citinib and ritlecitinib among patients with AA defined 

Records identified from*: 
Pubmed (n = 3,480) 
EMBASE (n = 2,751) 
Cochrane Library (n= 2,684) 

Records removed before screening:  
Duplicate records removed  
(n = 3,512)
Records marked as ineligible by  
  automation tools (n = 2,861) 
Records removed for other 
reasons (n = 667) 

Records screened (n = 1,875)  Records excluded (n = 1,263) 
 

Reports sought for retrieval Reports not retrieved (n = 478) 
 

Reports assessed for eligibility 
(n =134) 

Reports excluded: 
No access (n = 14) 
Outcome not given (n = 9) etc.  
Irrelevant outcome (n=36) 
Irrelevant study population (n=7) 

 Duplicate (n=12) 
Not in English (n=19) 

Studies included in qualitative 
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Studies included in quantitative 
synthesis (meta-analysis) (n = 5)

(n = 612) 

Fig. 1. The Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA).

as ≥ 50% scalp hair loss. Both treatments showed similar 
results compared with the control groups. However, 
treatment with brepocitinib was reported to be superior 
compared with ritlecitinib (brepocitinib: RD 69%, 95% 
CI 44–93 vs ritlecitinib: RD 48%, 95% CI 33–63) (Fig. 
S1). 

With respect to SALT50, 3 studies (n = 357) investigated 
the treatment with baricitinib, brepocitinib and ritlecitinib 
among patients with AA defined as ≥ 50% scalp hair loss. 
All treatments showed similar results compared with the 
control groups. However, treatment with baricitinib 4 mg 
once daily was superior to other treatments (baricitinib: 
RD 63%, 95% CI 44–82 vs brepocitinib: RD 47, 95% 
CI 32–62; and ritlecitinib: RD 33%, 95% CI 19–47). A 
dose-response relationship was observed for baricitinib 
(Fig. S2).

With respect to SALT75, 3 studies (n = 357) investigated 
the treatment with baricitinib, brepocitinib and ritlecitinib 
among patients with AA defined as ≥ 50% scalp hair loss. 
Almost all treatments showed similar results compared 
with the control groups (only 1 single study for ritleciti-
nib). Baricitinib 4 mg daily was superior compared with 
brepocitinib and ritlecitinib (baricitinib: RD 45%, 95% 
CI 25–65 vs brepocitinib: RD 38%, 95% CI 24–53 and 
ritlecitinib: RD 25%, 95% CI 12–38) (Fig. S3).

With respect to SALT90, 3 studies (n = 357) investigated 
the treatment with baricitinib, brepocitinib and ritlecitinib 
among patients with AA defined as ≥ 50% scalp hair loss. 
Almost all treatments showed results compared with the 
control groups (only 1 single study for brepocitinib and 
ritlecitinib). Baricitinib 4 mg once daily was superior 
compared with brepocitinib and ritlecitinib (baricitinib: 
RD 41%, 95% CI 22–60 vs brepocitinib: RD 32%, 95% 
CI 18–46 and ritlecitinib: RD 23%, 95% CI 10–36). A 
dose-response relationship was observed for baricitinib 
(Fig. S4).

With respect to SALT100, 3 studies (n = 357) investi-
gated the treatment with baricitinib, brepocitinib and 
ritlecitinib among patients with AA defined as ≥ 50% 
scalp hair loss. The treatment with baricitinib 4 mg and 
brepocitinib (only 1 study regarding the latter) showed 
similar results compared with the control groups, with 
baricitinib being superior (baricitinib: RD 26%, 95% 
CI 1–43 vs brepocitinib: RD 13%, 95% CI 0.3–23). A 
dose-response relationship was observed for baricitinib 
(Fig. S5).
Alopecia areata defined as severe AA by SALT score ≥ 50. 
Two other studies (n = 1,782) investigated achievement 
of SALT50 based on treatment with deuruxolitinib and 
baricitinib among patients with severe AA defined as a 
SALT score ≥ 50. Both treatments showed almost similar 
results compared with the placebo groups (regarding 
deuruxolitinib: only 8 and 12 mg). However, treatment 
with deuruxolitinib 12 mg twice daily was superior 
compared with baricitinib (deuruxolitinib 12 mg: RD 
48%, 95% CI 30–66 vs baricitinib 4 mg: RD 42%, 95% 
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CI 35–49). A dose-response relationship was observed 
for both deuruxolitinib and baricitinib (Fig. S6).

Two studies (n = 1,782) investigated achievement 
of SALT75 based on treatment with deuruxolitinib and 
baricitinib among patients with severe AA defined as 
a SALT score ≥ 50. Both treatments showed similar 
results compared with the placebo group (regarding 
deuruxolitinib: only 8 and 12 mg). However, treatment 
with deuruxolitinib 12 mg twice daily was superior 
compared with baricitinib (deuruxolitinib 12 mg: RD 
34%, 95% CI 16–51 vs baricitinib 4 mg: RD 31%, 95% 
CI 25–37). A dose-response relationship was observed 
for both deuruxolitinib and baricitinib (Fig. S7).

Two studies (n = 1,782) investigated achievement 
of SALT90 based on treatment with deuruxolitinib and 
baricitinib among patients with severe AA defined as 
SALT score ≥ 50. Both treatments showed similar re-
sults compared with the placebo groups. Treatment with 
deuruxolitinib 12 mg twice daily was superior compared 
with baricitinib (deuruxolitinib 12 mg: RD 33%, 95% 
CI 17–49 vs baricitinib 4 mg: RD 22%, 95% CI 17–28). 
A dose-response relationship was observed both for 
deuruxolitinib and baricitinib (Fig. S8).

Safety of JAK inhibitors for alopecia 
The reported adverse events are shown in Table SIII. 
In relation to oral tofacitinib, the most common events 
included upper respiratory tract infection, urinary tract 
infection, nasopharyngitis, herpes zoster infection, 
conjunctivitis, increase in alanine transaminase (ALT), 
aspartate aminotransferase (AST), cholesterol, triglyce-
rides and decrease in haemoglobin and low white blood 
cell count. Cutaneous events included acne, acneiform 
eruptions and folliculitis (Table SIII).

Regarding topical tofacitinib, only 1 study reported 
application site irritation as an adverse events in 11% 
(n = 11) (46). Sublingual tofacitinib was not associated 
with any adverse events (25). In relation to deuruxo-
litinib, the most common adverse events included na-
sopharyngitis, upper respiratory tract infection, cough, 
headache, nausea, diarrhoea, acne, folliculitis and an 
increase in blood creatine phosphokinase reported (19). 
Adverse effects in relation to baricitinib included upper 
respiratory infection, nasopharyngitis, urinary infec-
tion, herpes simplex infection, herpes zoster infection, 
increase in blood creatine kinase, headache, nausea, and 
acne (20, 27). In a single study investigating treatment 
with topical delgocitinib, 10% (n = 2) reported folliculitis 
as an adverse event (21). The adverse events of ritle-
citinib and brepocitinib were similar, including upper 
respiratory tract infection, nasopharyngitis, headache, 
diarrhoea, acne, and folliculitis (26, 22). In relation to 
oral ruxolitinib, upper respiratory tract infection, urinary 
tract infection, herpes zoster infection, leukopaenia, 
weight gain, fatigue, acne and folliculitis were reported 

(33, 37, 54). No adverse effects were reported regarding 
treatment with topical ruxolitinib (48).

DISCUSSION

The results of this systematic review and meta-analysis 
indicate that treatment with baricitinib, 4 mg once daily, 
and deuruxolitinib, 12 mg twice daily, appear to be 
superior to other treatments independent of the chosen 
definition of AA, i.e. ≥ 50% scalp hair loss or SALT 
score ≥ 50%. These definitions may present the same 
amount of hair loss. Conservatively, in the current study 
2 separate meta-analyses were conducted according to 
outcome measures used. Baricitinib proved more ef-
fective, when AA was defined as ≥ 50% scalp hair loss 
and deuruxolitinib proved more effective, when AA was 
defined by a SALT score ≥ 50%. Therefore, it seems that 
the inclusion criteria regarding disease severity may 
influence interpretation of the results. The studies also 
show that demographic factors, such as age, sex, duration 
of AA, duration of treatment and concurrent treatment, 
may influence the treatment results (Table SI). Diffe-
rences therefore exist between the groups. With respect 
to baricitinib, the majority of patients were female and 
older, with a longer duration of AA compared with the 
patients in the comparative studies. In the baricitinib 
study, the participants were allowed to use minoxidil 
as concurrent treatment, and were treated for 36 weeks, 
whereas ritlecitinib and brepocitinib studies did not al-
low any concurrent treatment and the treatment period 
was 20–24 weeks.

The deuruxolitinib study included more women, who 
were younger with a shorter duration of AA compared 
with the other studies. Regarding the study investiga-
ting baricitinib (AA as SALT score ≥ 50%), which was 
compared with deuruxolitinib, almost half of the patients 
were previously treated with immunosuppressant and 
other specific treatments regarding AA (Table SI). No 
information about previous treatment was provided in 
the study investigating deuruxolitinib.

Previous studies investigating JAK inhibitors in rela-
tion to AA have reported different factors influencing 
the therapeutic effect. A previous meta-analysis that 
investigated tofacitinib, baricitinib and ruxolitinib 
concluded that demographic factors, such as age, sex, 
previous failure of systemic therapy and duration of AA, 
did not appear to influence the treatment response (55). 
However, the study was based only on low-evidence 
non-randomized studies (55). In contrast, a study of 90 
patients treated with oral tofacitinib found a negative 
correlation between duration of AA/AT/AU and the la-
test percentage change in SALT score, but also a higher 
improvement in SALT score change among patients with 
AA vs those with AT/AU subtypes (51). Another meta-
analysis investigating oral tofacitinib in patients with 
AA, found that the dose and duration of treatment were 
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factors influencing the therapeutic effect. Treatment with  
tofacitinib > 5 mg twice daily for more than 6 months had 
a higher pooled good/complete response rate compared 
with treatment with a lower dose twice daily for less than 
6 months (56). In the current study, a dose-response rela-
tionship was observed similar to these findings regarding 
treatment with baricitinib and deuruxolitinib.

Two randomized clinical studies were not included 
in the current meta-analysis (33, 21). One randomized 
clinical study investigated the efficacy of oral ruxolitinib 
20 mg twice daily vs oral tofacitinib 5 mg twice daily, 
but was not included due to different inclusion criteria of 
AA severity (33). Both drugs demonstrated remarkable 
hair regrowth, with a mean change in SALT score of 
93.8% in the ruxolitinib group and 95.2% in the tofa-
citinib group (33). No statistical difference between the 
drugs was observed regarding hair regrowth at the end 
of the 6-month treatment. However, the ruxolitinib group 
showed a shorter duration for initial hair regrowth (33). 
Another randomized clinical study that was not included 
in the meta-analysis was the only study investigating 
topical treatment, with delgocitinib in 20 patients with 
AA ≥ 30% scalp involvement (21). Half of the patients 
treated (n = 10) demonstrated improvement in SALT 
score, ranging from 0.4% to 69.1%, with 20% (n = 2) 
achieving > 50% improvement in SALT score (21).

The most common adverse effects due to oral JAK 
inhibitors were upper respiratory tract infections, urinary 
infections, headache, laboratory abnormality, and acne. 
These side-effects are similar to those reported in pre-
vious reviews of JAK inhibitors in patients with alopecia 
(55, 56). Laboratory abnormalities included cytopaenias, 
lipid abnormalities and an increase in blood creatine 
phosphokinase. No cases of reactivation of tuberculosis 
or new malignancies were reported. JAK inhibitors 
(except deuruxolitinib) have been used in patients with 
rheumatoid arthritis (RA) for a longer time, providing 
useful data on the safety of treatment with JAK inhibitors 
in patients with RA. In addition, a network study investi-
gating the safety of baricitinib, tofacitinib and some other 
JAK inhibitors used for RA in randomized clinical trials, 
reported that the occurrence of serious adverse events did 
not differ significantly between the JAK inhibitors (57). 
Regarding baricitinib as monotherapy, an increased risk 
of serious adverse effects, such as thrombotic events, 
was reported in patients with RA (58). Another study 
investigating 5,671 patients treated with tofacitinib as 
monotherapy reported that 107 (1.8%) developed malig-
nancies with lung cancer (n = 24), lymphoma (n = 10), and 
gastric cancer (n = 6) being the most common (55, 59). 
Other studies have reported reactivation of tuberculosis 
in relation to baricitinib (55, 60) and tofacitinib (55, 61). 
Despite serious adverse effects being less reported in AA 
studies, it is important to highlight that data regarding 
the safety of JAK inhibitors in relation to AA is still in 
its infancy. 

The strengths of this study include a meta-analysis 
regarding the efficacy of drugs based on high-quality evi-
dence (randomized studies) and subgroup analysis based 
on identical outcome measures. Regarding limitations, 
the current findings are based on only a few randomi-
zed studies with small sample sizes and demographic 
differences. In addition, the subtypes of AA, as well as 
dosage and duration of treatment, varied between the 
studies, potentially affecting the findings.

In conclusion, these results suggest that patients with 
AA are likely to benefit from treatment with JAK inhi-
bitors, especially deuruxolitinib 12 mg twice daily or 
baricitinib 4 mg once daily. JAK inhibitors are associated 
with mild adverse effects in relation to AA. However, 
more randomized clinical trials, using identical inclusion 
criteria and outcome parameters, are needed in order to 
draw further conclusions regarding treatment with JAK 
inhibitors in patients with AA.
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