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Alopecia areata (AA) is an autoimmune hair loss di-
sorder characterized by sudden hair shedding due
to immune dysregulation involving the Janus Kinase
- Signal Transducer and Activator of Transcription
(JAK-STAT) pathway. JAK inhibitors (JAKi) have de-
monstrated efficacy in clinical trials, but data from
real-world settings remain scarce. This retrospective,
single-centre cohort study evaluated the real-world
effectiveness and safety of JAKi (abrocitinib, bariciti-
nib, ritlecitinib, upadacitinib, and tofacitinib) in 72
patients treated between December 2017 and Febru-
ary 2024. Patients had a mean age of 34 years and
a mean disease duration of 8 years. At time points
3, 6,9, 12, and 18 months substantial regrowth was
observed in 18 (25%), 28 (38.9%), 25 (34.7%), 22
(30.6%), and 19 (26.4%) patients respectively. Over
a median follow-up of 16 months, 61% achieved sub-
stantial regrowth at a median time of 7 months. At 3,
6, 9, and 12 months, the cumulative regrowth rates
were 11.1%, 40.2%, 55.6%, and 59.7%, respectively.
Among non-responders who switched medications,
75% achieved substantial regrowth. Two serious ad-
verse events occurred (sickle cell crisis and renal fai-
lure with pre-existing dysfunction). The findings indi-
cate that JAKi are effective and safe for AA treatment
in real-world settings. Further prospective studies are
necessary to optimize treatment guidelines.
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lopecia areata (AA) is a chronic, immune-mediated

disorder with a global prevalence of 2.1% (1, 2),
leading to sudden hair shedding and inhibition of hair
regrowth (2). AA has been associated with a variety of
autoimmune diseases (3, 4). Clinically, AA manifests as
non-scarring hair loss, typically in a patchy pattern. The
disease course of AA is unpredictable; approximately
50% of patients achieve spontaneous recovery within 1
year (5). In more severe cases, patchy type can evolve

SIGNIFICANCE

Alopecia areata is an autoimmune condition causing sud-
den hair loss, significantly impacting quality of life. This
study evaluates the effectiveness and safety of Janus ki-
nase inhibitors in a real-world setting. Among 72 patients,
61% experienced significant hair regrowth, indicating a fa-
vourable therapeutic outcome. Our findings highlight that
extended treatment durations may be necessary for opti-
mal results, and switching between Janus kinase inhibitors
proved effective for patients who did not respond to initial
therapies. These results provide valuable insights on the
management of alopecia areata in clinical practice, sup-
porting the use of Janus kinase inhibitors as a treatment
option for patients with severe disease.

in total loss of scalp hair (alopecia totalis; AT), or total
loss of all body hair (alopecia universalis; AU) (6). Di-
sease severity and duration are key prognostic factors
for treatment response (7). Additionally, factors such as
early age of onset, ophiasis phenotype, nail involvement,
comorbid atopic dermatitis, and other autoimmune di-
seases are associated with poorer diagnosis (8, 9). AA
significantly affects quality of life, impacting self-esteem,
emotions, and social interactions (10). Management of
AA remains challenging; patients with severe disease
(Severity of Alopecia Tool [SALT] score >50) often ex-
perience high rates of therapeutic failures and relapses.
Prior to the introduction of JAK inhibitors (JAKi) for
treatment of severe AA, few treatment options had been
evaluated in randomized controlled trials (RCTs), which
limited data on long-term efficacy and safety (11). Recent
insights into AA pathogenesis implicate alopecia areata
as being driven by the collapse of the immune privilege
in the hair follicle, leading to attacks by T cells. Key
cytokines, including interferon gamma and interleukin
15, drive immune activation and sustain an inflam-
matory loop via the Janus kinase-signal transducer and
activator of transcription (JAK-STAT) pathway, thereby
supporting the efficacy of JAKi (2, 12, 13). Several JAK
inhibitors have recently been approved by the EMA and
FDA for treatment of severe AA. Baricitinib (JAK 1/2
inhibitor), ritlecitinib (JAK 3/ TEC inhibitor) (14), and
deuruxolitinib (JAK1/2 inhibitor) have recently been
approved for severe AA treatment (15). Clinical trials
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apply strict inclusion criteria, yielding a homogeneous
population, whereas real-world patients often present
with comorbidities and concurrent medications that are
excluded from trials. Recent real-world studies have
begun to address the effectiveness and safety of JAKi in
severe AA (16—19). However, comprehensive real-world
data on JAKi treatment outcomes remain limited. This
single-centre retrospective study aims to assess the real-
world effectiveness and safety of JAKi for hair regrowth
in AA patients treated at the Erasmus Medical Center.

MATERIALS AND METHODS
Study population

A retrospective single-centre study was conducted at the Depart-
ment of Dermatology of the Erasmus University Medical Center
in Rotterdam, the Netherlands. Patients with AA, including its
subtypes AT, AU, and AO, who received treatment with a JAKi
(abrocitinib, baricitinib, ritlecitinib, upadacitinib, or tofacitinib),
most of whom also had concomitant atopic dermatitis (AD), bet-
ween December 2017 and February 2024, were assessed. Local
approval for data collection was obtained from the ethics commit-
tee in accordance with the ethical standards as stated in the 2013
Declaration of Helsinki.

Data collection

Demographic data and baseline clinical information were col-
lected. Treatment response data was obtained every 3 months
(window#1 month) during the first year and every 6 months
(window+3 months) from the second year onwards. Treatment
response was evaluated using qualitative (hair regrowth assess-
ment “substantial regrowth”, “non-substantial regrowth”, and “no
regrowth”), cumulative regrowth, and quantitative SALT outcome
measures. The SALT score represents the percentage of hair loss on
the scalp (7). If a SALT score was not reported during follow-up,
it was calculated through photographic assessment by a panel of
2 physicians. If fewer than 3 quadrant photographic views were
available, the SALT score was recorded as missing. Quantitative
and qualitative analysis were combined as follows. Substantial
regrowth is defined as a decrease of >20 SALT score points from
baseline or in the case of missing SALT scores as a good clinical
response. Non-substantial regrowth is defined as a decrease <20
SALT score points from baseline or in the case of missing SALT
scores as a mild clinical response. No regrowth is defined as no
decrease in SALT score points from baseline, an increase of SALT
score points, or in the case of missing SALT scores as no clinical
response (Table SI). Cumulative regrowth is the total number of
patients who achieved substantial regrowth at any point during
the study; they remain included in the cumulative regrowth group
(regardless of whether they maintain the effect, are lost to follow-
up, or experience relapse later). This is different from substantial
regrowth percentages reported at specific time points, which in-
dicate the proportion of patients actively exhibiting the effect at
that moment. Safety treatment outcomes were reported (adverse
events, reasons for discontinuation). Preliminary data were obtai-
ned if patients discontinued treatment before the 2-month mark. If
a patient switched JAKi, the data on the first was enrolled in the
general analysis and the second described.

Statistical analysis

Data analysis was performed in SPSS, version 29.0.0.0 (IBM Corp,
Armonk, NY, USA). Categorical data were reported as number
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of cases and proportions. Numerical variables were assessed for
normality of variable distributions using the Shapiro—Wilk test.
Normally distributed variables were reported as mean (standard
deviation), while non-normally distributed variables were reported
as median (interquartile range). Kaplan—Meier survival analysis
was performed for time to events: substantial regrowth, SALT<20.
Patients with no event at the end of follow up were censored.

RESULTS

A total of 75 patients with AA were treated with a JAKi
at the Department of Dermatology at the Erasmus Uni-
versity Medical Center in Rotterdam. Three patients were
excluded due to inactive AA at the start of the treatment
as their primary indication for treatment was AD. A total
of 72 patients were included in the final analysis.

Patient characteristics

The cohort consisted predominantly of females (n=52,
72.2%). The mean = standard deviation age at start of tre-
atment was 34 +15 years, range 6—69. A history of atopy
was reported in 59 patients (81.9%), with active AD in 38
(52.8%). A family history of AA was noted in 19 patients

Table I. Baseline patient characteristics

Total, n (%) 72 (100.0%)
Sex, n (%)
Female 52 (72.2%)
Male 20 (27.8%)
Age start JAKi (mean+SD) 34 (£15)
History of atopy, n (%)
Atopic dermatitis 52 (72.2%)
Active AD 38 (52.8%)
Asthma 24 (33.3%)
Allergic rhinitis 35 (48.6%)
Concomitant autoimmune disease, n (%)
Vitiligo 4 (5.6%)
Systemic lupus erythematosus 1 (1.4%)
Psoriasis 1 (1.4%)
Thyroid disease 7 (9.7%)
Type 1 diabetes 2 (2.8%)
Other autoimmune disease 2 (2.8%)
Family history, n (%)
Alopecia areata 19 (32.8%)
Atopy 33 (51.6%)
Psoriasis 7 (12.1%)

Thyroid disease 7 (11.7%)

Type 1 diabetes 2 (3.4%)

Vitiligo 2 (3.4%)

Other autoimmune disease 8 (13.8%)
Prior treatments, n (%)

Topical
Corticosteroids 40 (55.6%)
Minoxidil 19 (26.4%)
Calcineurin inhibitors 7 (9.7%)
Diphencyprone 7 (9.7%)
Intralesional
Corticosteroids 25 (34.7%)
Prior treatments, n (%)
Systemic
Methotrexate 30 (41.7%)
Cyclosporine 44 (61.1%)
Biologicals 7 (9.7%)
Fumaric acid 9 (12.5%)
Systemic corticosteroids 27 (37.5%)
Oral minoxidil 1 (1.4%)

JAK: Janus kinase inhibitor; AD: atopic dermatitis.
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Table II. Clinical features

Item Total Abrocitinib Baricitinib Ritlecitinib Upadacitinib Tofacitinib
Total, n 72 8 27 6 15 16

Age of onset (median, IQR) 23 (21) 30 (15) 31 (24) 17 (21) 15 (17) 19 (24)
Years of disease duration, mean (SD) 8.7 (8.0) 8.8 (6.42) 10.2 (9.8) 13.6 (9.1) 5.3 (6.1) 6.3 (4.0)
Baseline Severity of Alopecia Tool (median, IQR) 100 (10) 100 (14) 100 (3) 100 (10) 98 (47) 100 (26)
Type of alopecia areata, n (%)

Alopecia areata patchy type 21 (29.2%) 2 5 1 7 6

Alopecia totalis 11 (15.3%) 1 1 4

Alopecia universalis 39 (54.2%) 5 16 4 4 10
Alopecia areata ophiasis type 1 (1.4%) 0 0 0

Other localization, n (%)

Eyebrows 48 (66.7%) 5 19 5 6 13
Eyelashes 45 (62.5%) 5 17 5 6 12

Beard 14 (19.4%) 0 3 2 2 7

Body hair 34 (47.2%) 5 14 3 3 9

Nail changes, n (%) 11 (15.3 %) 0 3 1 2 5

Months of follow-up, mean (SD) 15.7 (14.7) 8.4(7.2) 14.6 (14.3) 12.4 (16.6) 12.3 (8.2) 26.4 (18.7)

(32.8%). (Table I, Table SII). The median age of onset
was 23 years (IQR 21) and ranged from 4 to 54 years.
The mean+SD duration of disease was 8.6+8.0 years,
range 0.25-32 years), with a median baseline SALT
score of 100 (IQR 9, range 15-100). Of the 50 patients,
39 (54.2%) were classified as AU, involving eyebrows
and eyelashes, and 11 (15.3%) as AT. Additionally, 11
patients (15.3%) had patchy AA, and 1 had AA ophiasis
type (Table II). Of the 72 patients, 8 (11.1%) received
abrocitinib, 27 (37.5%) baricitinib, 6 (8.3%) ritlecitinib,
15 (20.8%) upadacitinib, and 16 (22.2%) tofacitinib as
their first used JAKi. Abrocitinib was dosed at 50-200
mg/day. Baricitinib was started at a dose of 2—4 mg/day
and was up titrated to 4 mg/day. Ritlecitinib was dosed
at 50 mg/day. Upadacitinib was dosed at 15-30 mg/day.
Tofacitinib was dosed at 5-10 mg/day. The mean=SD
follow-up period was 15.7+ 14.7 months) (Table II).

Treatment characteristics

The number of patients present at the 3, 6, 9, 12, and
18-month follow-up points was 61 (84.7%), 44 (61.1%),
39 (54.2%), 26 (36.1%), and 22 (30.6%), respectively.
The number of missing patients at each time point was
11,28,33,46,and 50. At 3, 6,9, 12, and 18 months, sub-
stantial regrowth was observed in 18 (25%), 28 (38.9%),
25 (34.7%), 22 (30.6%), and 19 (26.4%) patients, while
non-substantial regrowth occurred in 28 (38.9%), 10
(13.9%), 13 (18.1%), 1 (1.4%), and 1 (1.4%) patients,
respectively. No response was observed in 15 (20.8%),
6 (8.3%), 1 (1.4%), 3 (4.2%), and 2 (2.8%) patients at
these time points (Fig. 1, Table SIII).

Kaplan—Meier curves were plotted for time to substan-
tial regrowth. In the total cohort of 72 patients, 44 (61%)
achieved substantial regrowth: 4/8 (50%) on abrocitinib,
15/27 (56%) on baricitinib, 3/6 (50%) on ritlecitinib, 9/15
(60%) on upadacitinib, and 13/16 (81%) on tofacitinib
(Table SIII). The median time to substantial regrowth was
7 months (Fig. 2). At 3, 6, 9, and 12 months, cumulative
regrowth was observed in 8, 29, 40, and 43 patients,
respectively.
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The median SALT scores at baseline, 3, 6, 9, and 12
months were 100 (IQR 10, n=62), 95 (IQR 69, n=52),
20 (IQR 83, n=32), 3 (IQR 86, n=25), and 0 (IQR
23, n=21), respectively. SALT scores were frequently
missing during follow up (Fig. 3). Kaplan—Meier curves
were plotted for time to SALT <20. In the total cohort of
72 patients, 36 (50%) achieved an absolute SALT score
<20 with the first JAKi: 3/8 (38%) on abrocitinib, 12/27
(44%) patients on baricitinib, 3/6 (50%) on ritlecitinib,
7/15 (47%) on upadacitinib, and 11/16 (67%) on tofaciti-
nib. At 3, 6, 9, and 12 months, the cumulative number of
patients who have achieved a SALT <20 was 4, 19, 29,
and 32 respectively. The median time to SALT <20 was
8.5 months. At the 9-month cut off on the Kaplan—Meier
curve, there were 18 patients (25%) left in the follow up
who had not achieved SALT <20 (i.e., N at risk) (Fig. 4).

Eighteen patients maintained substantial regrowth after
12 months, and 12 maintained this effect after 24 months.
Of the 43 patients who achieved substantial regrowth, 4
(9.3%) encountered loss of response (Fig. S1).

Reasons for discontinuation or switch of JAK inhibitor

Thirty-one patients discontinued treatment or switched to
a different JAKi. The most common reason for disconti-

Treatment effect

Regrowth

[ No regrowth
Non-substantial
M Substantial

Percent

9 months 12 months 18 months

6 months

3 months

Months of treatment

Fig. 1. Treatment outcome per follow-up moment.
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nuation or switching was insufficient effect on comorbid
AD in 13 patients (31.0%), followed by insufficient hair
growth in 11 patients (26.2%), adverse events in 4 pa-
tients (9.5%), and lab abnormalities in 4 patients (9.5%).
Among the 18 patients who switched to a different JAKi
at least once during the observational period, 1 patient
switched within the first month due to an AD exacerba-
tion. Of the 4 patients with no regrowth on the first JAKi,
1 (25%) achieved substantial regrowth within 6 months
on the second JAKi, and 1 (25%) after 2 years; 2(50%)
did not achieve substantial regrowth. All 4 patients who
switched due to non-substantial regrowth on the first
JAK:i achieved substantial regrowth on the second JAKi.
From these responding patients, 1 (25%) lost response
to treatment after 2 years. Five patients who initially had
substantial regrowth but switched due to insufficient ef-

SALT score

Fig. 2. Time to substantial regrowth for
all Janus kinase inhibitors.

fect on their AD also achieved substantial regrowth on
the second JAKi (Table SIV, Fig. S1).

Adverse events

Gastrointestinal symptoms were reported by 18 patients
(25%), and 15 patients (20.8%) experienced acne.
Rash or itching occurred in 9 patients (12.5%). Mild
infections (e.g., upper respiratory tract infections) were
reported by 22 patients (30.6%). Eight patients (11.1%)
experienced an infection requiring treatment, including
respiratory, urinary, and gastrointestinal infections, as
well as herpes zoster and herpes simplex. Two patients
were hospitalized: 1 for a sickle cell crisis and another
for renal failure due to pre-existing kidney issues (Table
SV).
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Fig. 3. Severity of Alopecia Tool (SALT) scores
per follow-up.
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Fig. 4. Time to Severity of Alopecia Tool (SALT)
Months of treatment <20 summarized for all Janus kinase inhibitors.

DISCUSSION of SALT <20 achievement, likely due to differences in

This study aimed to assess the real-world effectiveness
of JAKi in the treatment of AA, particularly among
patients with severe disease (SALT >50), including
69.4% of patients with AT, a mean disease duration of 8
years, and 16-month median follow-up. In this cohort,
61% of patients achieved substantial hair regrowth with
their initial JAKi regrowth at 7 months median. At 3, 6,
9, 12, and 18 months’ follow-up substantial regrowth
was observed in 18 (25%), 28 (38.9%), 25 (34.7%), 22
(30.6%), and 19 (26.4%) patients, respectively. At 3, 6,
9, and 12 months, the cumulative number of patients
who achieved regrowth was 11.1%, 40.2%, 55.6%, and
59.7%, respectively. Additionally, 50% of patients at-
tained an absolute SALT <20, a benchmark indicating
significant improvement. Sustained substantial regrowth
was observed in 18 patients at 12 months, with 12 main-
taining their response at 24 months. However, 9.3% of
patients experienced therapeutic loss during follow-up.
This retrospective analysis provides valuable insights
into the long-term efficacy of JAKi in the treatment of
AA within a real-world setting, further enriching the
evidence base and underscoring their potential as effec-
tive therapeutic options for this challenging condition.
The efficacy of JAKI, including ritlecitinib and
baricitinib for treatment of severe AA, has been well
demonstrated in phase 3 clinical trials (20, 21). Ritleciti-
nib achieved SALT <20 in 17-28% of patients after 24
weeks, increasing to 25—50% at 48 weeks, with 44—-80%
reporting “moderate” or “great” improvement (20). Ba-
ricitinib showed SALT <20 achievement in 32.5-35.2%
of patients at 6 months, and 36.8—40.9% at 12 months
(21). In comparison, our study observed higher rates
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follow-up duration and inclusion of patients treated for
comorbid AD, which allowed for variable treatment
periods. Additionally, the inclusion of patients with
more heterogeneous baseline severity and comorbid
conditions, which is characteristic of real-world clinical
practice, may contribute to this variation. Tofacitinib
showed a 50% improvement in SALT scores in 32%
of patients in early trials (22), and 55.9% achieving a
50% SALT reduction after 18 months in a retrospec-
tive study (17, 18). In our cohort, substantial regrowth
was achieved in 81.3% of patients, possibly reflecting
differences in baseline characteristics, population he-
terogeneity, and follow-up duration. Previous studies
with upadacitinib demonstrated a median SALT score
reduction after 24 weeks of treatment from SALT 50 to
5, which is consistent with 60% of patients experiencing
substantial regrowth in the current cohort (19). The use
of abrocitinib in patients with AA has been reported only
in case studies (23-27). We found that 50% of patients
treated with abrocitinib achieved substantial regrowth,
suggesting its potential utility as a therapeutic option for
AA. These findings suggest that all JAKi studied showed
effectiveness for treatment of AA despite their differences
in target enzyme specificity (28, 29). IFN-gamma and
IL-15 signalling through JAK1, JAK2, and JAK3 are
thought to be the key drivers of the disease. The ability
of JAKIi to target these pathways likely accounts for
their broad therapeutic efficacy (28, 30, 31). Alternative
mechanisms, such as beta-catenin activation and DKK1
suppression, may also enhance follicular regrowth, war-
ranting further investigation (32). In line with studies on
long-term use of baricitinib, this study confirms the pro-
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gressive improvement in response rates with prolonged
treatment. Baricitinib demonstrated significant long-
term efficacy, with 33.7% of patients achieving a SALT
<20 and 48.5% achieving a SALT <30 after 52 weeks
of continuous treatment, confirming the importance of
extended therapy duration in managing severe AA (33).
Similarly, in our cohort, the median time to substantial
regrowth was 7 months, with a median time to achieve
SALT <20 of 8.5 months. Cumulative regrowth was ob-
served in 40 patients by 9 months, and 43 by 12 months.
These findings emphasize that significant improvement
can continue beyond the standard 6-month evaluation
period required by insurance policies in the Netherlands.
While treatment must be assessed at 6 months, there is
no strict requirement to discontinue based on a specific
response threshold, allowing for ongoing therapy when
clinically indicated and recognizing the potential for
further improvement with prolonged treatment (34). The
importance of long-term evaluation is further supported
by the observation that switching JAKi may provide ad-
ditional benefit in cases of suboptimal response. Some
patients with non-substantial hair regrowth at 18 months
continued JAKi therapy, likely due to its effectiveness
in managing coexisting AD. In this study, patients who
switched to a different JAKi after insufficient response
often achieved substantial regrowth. This aligns with the
growing evidence suggesting that failure with 1 JAKi
does not predict failure with another, emphasizing the
need for individualized and adaptive therapeutic ap-
proaches to optimize outcomes in AA (35).

The most frequently observed adverse events (AE)
in this study were upper respiratory tract infections,
gastrointestinal symptoms, and acne, consistent with
the BRAVE-AAI1, BRAVE-AA2, and ALLEGRO trials
(21, 33, 36). Two serious AE occurred, a sickle cell cri-
sis and renal failure in a patient with pre-existing renal
dysfunction and sickle cell disease, highlighting the
need for dose adjustments in moderate-to-severe renal
impairment (37). Treatment discontinuation or switching
of JAKi was primarily due to insufficient efficacy for
AD, or hair regrowth, followed by adverse events, and
laboratory abnormalities (21). These findings emphasize
the importance of close monitoring, particularly in pa-
tients with comorbidities, to optimize safety and efficacy
in JAKi therapy.

This study highlights the real-world effectiveness and
safety of JAKi in treating severe AA. Substantial hair
regrowth was achieved in 61% of patients with their
initial JAKi, and 50% attained a SALT <20. Extended
treatment durations were often required to achieve op-
timal outcomes, with responses continuing to improve
beyond 12 months in some cases. Importantly, this study
demonstrates that, in addition to the currently registered
JAKIi baricitinib and ritlecitinib, other JAKi, including
abrocitinib, tofacitinib, and upadacitinib, can be effective
for treating AA. This broadens the therapeutic lands-

Acta Derm Venereol 2025

cape for AA patients with comorbid AD, particularly
for patients demonstrating inadequate response to JAKi
registered for AA. Adverse events were predominantly
mild to moderate and consistent with those reported in
clinical trials. Despite limitations inherent in its retro-
spective design, such as missing data and variability in
documentation, this study provides valuable insights into
the practical application of JAKi. Future prospective
research is needed to optimize long-term management,
identify prognostic factors, and evaluate the impact of
these treatments on patient quality of life.
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