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SUMMARY:

Alopecia areata is an autoimmune disease that occurs
with a chronic, recurrent inflammatory process that
weakens the hair follicles, causing hair loss. Janus kinase
(JAK) inhibitors have been shown to be effective orally
in patients with moderate-severe AA. We performed
an electronic search and a case series study analysing
effectiveness of tofacitinib off-label use in alopecia are-
ata in our patients. 2 RCTs were included in our review

(baricitinib pivotal studies), 1 network meta-analysis, 3
systematic review/metanalysis and 2 open comparative
studies. According to the results obtained in the studies
and published reviews, JAK-kinase inhibitors appear to
induce hair regrowth in about half of patients, specially
according to the abundant tofacitinib available evidence.
The adverse effects founded are those expected from this
class of drugs.
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Evidencia del uso off-label de tofacitinib en

alopecia areata
RESUMEN

3 revisiones sistematicas/metanalisis
y 2 estudios comparativos abiertos.
Segun los resultados obtenidos en los
estudios y revisiones publicadas, los

La alopecia areata (AA) es una enfer-
medad autoinmune que cursa con un
proceso inflamatorio crénico y recu-
rrente que debilita los foliculos pilo-
sos, provocando la caida del cabello.
Se ha demostrado que los inhibido-
res de la cinasa de Janus (JAK) son
efectivos por via oral en pacientes

con AA moderada a grave. Realiza-
mos una busqueda electrénica y un
estudio de serie de casos que analizé
la efectividad del uso off-label de to-
facitinib en alopecia areata en nues-
tros pacientes. En nuestra revision se
incluyeron 2 ECA (estudios pivotales
de baricitinib), 1 metanalisis en red,

inhibidores de la JAK-quinasa pare-
cen inducir el crecimiento del cabello
en aproximadamente la mitad de los
pacientes segun la abundante evi-
dencia disponible sobre tofacitinib.
Los efectos adversos encontrados
son los esperados de esta clase de
farmacos.
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INTRODUCTION

Alopecia areata (AA) is an autoimmune disease that oc-
curs with a chronic, recurrent inflammatory process that
weakens the hair follicles, causing hair loss, especially on
the scalp. " A worldwide prevalence of 1 per 1,000 people
is estimated, with a lifetime risk of approximately 2%.23
AA can appear in any age range and does not distinguish
between sexes. ?

There are three types of AA: AA patchy, characterized
by appearance of round and oval patches on the head or
on other places of the body. AA totalis, which presents
with complete loss of scalp hair. Finally, AA universalis,
when there is total loss of hair on the entire body, face
and scalp. *

Pathogenesis is not fully known yet. In patients with
AA, hair follicles in the growing phase prematurely enter
the non-proliferative involution and resting phases, caus-
ing hair loss and growth inhibition > In mice, there is an
increase in Interleukin (IL)-15 in the hair follicles and this
causes the recruitment and activation of CD8(+) NKG2D
(+) cytotoxic T cells, which, in turn, produce interferon-
Y(INF-y) and IL-15 further activating the epithelium of the
hair follicle. Cell signaling occurs through the Janus kinase
(JAK) family of enzymes.®

Janus kinase (JAK) inhibitors have been shown to be
effective orally in patients with moderate-severe AA’. The
most studied in this pathology have been Tofacitinib, Ba-
ricitinib and Ruxolitinib.
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METHODS

An electronic search was performed in Medline and Emba-
se on february, 2023, according to PRISMA guidelines. The
terms used were “alopecia” AND (“tofacitinib” OR “JAK-ki-
nase” OR “baricitnib” OR “ruxolitinib”). We included stu-
dies of AA patients treated with iJAK drugs and other oral
drugs used in AA. Studies consisting of abstracts or case
series with fewer than 10 participants were excluded.

We also reflected the experience in our hospital with
the use of tofacitinib off-label in AA. All patients treated
for at least one month with tofacitinib were selected. The
following variables were collected: sex, date of birth, type
of AA, number of dispensings, duration of active treat-
ment in months, whether or not the patient continues
to be active, reason for treatment suspension, Severity of
Alopecia Tool (SALT) at 36 weeks and adverse reactions.
Data were collected from the pharmacy electronic system
and from medical records.

Table 1: Comparative of published studies in AA

Comparator

A comparative table with the different studies was
designed to try to make the comparison more visual (ta-
ble 1). The following were compiled in this table: number
of patients included in the study, date, drugs studied and
comparator, main variable, results and adverse reactions.

RESULTS

2 RCTs were included in our review, 1 network meta-analy-
sis, 3 systematic review/metanalysis and 2 open compara-
tive studies.

The available RCTs were the phase 3 BRAVE AA1 and
BRAVE AA2 studies®®, giving approval to baricitinib 4 mg
and 2 mg, respectively, versus placebo. The main variable
used in these studies was SALT<20 at week 36, resulting
38.8% of the patients in BRAVE AA1 and 22.8% in BRAVE
AA2. The main adverse reactions were acne and elevated
levels of creatine kinase, LDL and HDL. Two other studies
use the SALT 50 variable as the main variable, as can be

Adverse reactions

Main outcome ‘ Results
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seen in the table below. The most representative study in
terms of number of patients was the network meta-analy-
sis', with a sample of 3209 patients. It included studies
with a total of 49 different treatment options and the re-
sults were unified in the variable OR of treatment success
rate (>50%), in which tofacitinib obtained an OR of 6.93
(1.1-44.7, p=0.42).

The 3 systematic reviews''2'3 identified include
around 300 patients each. Two of them included, in addi-
tion to tofacitinib, other iJAKs. They differed in the main
outcome used, as we can see in Table 1. if we assimilate
the main outcomes used in these studies; good response
50-100%, good/complete hair regrowth rate and SALT50,
the results obtained in percentage of success are between
45.7% and 66%.

Table 1 also shows two other studies' ' that include
a smaller number of patients, as well as the results of the
patients analyzed in our hospital and who were treated
with tofacitinib.

In general, the most common adverse reactions re-
ported in the different studies analyzed in which iJAK are
used are those related to laboratory abnormalities such
as hypertransaminemia or elevated creatine kinase and
upper respiratory tract and urinary tract infections, as well
as viral infections Herpes zoster-like.

On the other hand, we evaluated the efficacy and sa-
fety of tofacitinib in the off-label treatment of alopecia
areata in adolescents and adults treated at our hospital.
The study included 16 patients treated with tofacitinib
5mg/12h, 8 of them women and 8 men, with a mean age
of 35 years (median 34 years). The most common form of
diagnosed AA was universal (n=9), followed by alopecia
diffuse (n=3). 12 patients (75%) were still on treatment
at the time of conduct of the study. The median duration
of treatment was 30.80 (1.02-53.02) months for the total
number of patients, and 20.08 months in the case of pa-
tients who discontinued the drug. However, the median
duration of treatment was 46 months in patients who
achieved total repopulation, all of them active at the time
of the study. The efficacy measured according to patients
who achieved SALT20 (80% improvement) was 43.75%
of patients. In two cases, follow-up was lost. Regarding
toxicity, it was declared hypercholesterolemia/hypertrigly-
ceridemia in a total of 4 patients (25%), one of them lea-
ding to discontinuation. Another patient failed after first
month of treatment for an unspecified intolerance.

DISCUSSION

According to the results obtained in the studies and pu-
blished reviews, JAK-kinase inhibitors appear to induce
hair regrowth in alopecia areata (AA). Although RCTs are
only available for the case of baricitinib, the evidence for
tofacitinib is abundant, as can be seen in the available
meta-analyses. There is heterogeneity in terms of the se-
lected population, treatment regimens used, and efficacy
variables chosen among the different studies. However,
in general the results seem to be similar, with significant
percentages of patients benefiting to a greater or lesser
extent from treatment with JAK-kinase inhibitors. This fact
is also reflected in our small sample of patients, in which
slightly less than half of them presented complete or al-
most complete repopulation of hair. The adverse effects
found in the evidence analyzed are those expected from
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this class of drugs, highlighting analytical abnormalities
(creatine kinase, transaminases) and infections (upper res-
piratory tract, Herpes-Zoster).
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