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Abstract
The major discovery of the novel thera-

peutic Janus kinase (JAK) inhibitors has
been implicated in several dermatological
diseases. Recently, studies have shown the
efficacy and encouraging results of oral
JAK inhibitors as a treatment for alopecia
areata (AA). Due to the novelty of this treat-
ment, potential side effects are not fully
explored. In this paper, we present a case of
a 28-year-old male with a 10-year history of
alopecia totalis (AT) treated successfully
with tofacitinib with encouraging effects on
hair regrowth; however, a significant wors-
ening of the patient’s facial acne was
observed four months after AT treatment
initiation. JAK inhibitors have promising
results in the management of different der-
matological conditions including moderate-
severe forms of AA with few reported
adverse events. Acne exacerbation is a
unique observed adverse effect of this ther-
apy. More thorough larger sized studies are
needed to further characterize the associa-
tion between acne exacerbation and the use
of JAK inhibitors.

Introduction
The advances in the understanding of

the pathogenesis of several dermatologic
diseases have empowered the development
of new targeted therapeutic approaches.1 In
the past few years, the safety and efficacy of
oral Janus Kinase (JAK) inhibitors in der-
matology has been a topic of a great inter-
est. Previous studies reported promising
outcomes of JAK inhibitors in the treatment
of psoriasis, atopic dermatitis, and vitiligo.
Recent insights have shown encouraging
results of JAK inhibitors in inducing hair
regrowth in patients with moderate-severe
variants of alopecia areata (AA) such as
alopecia totalis (AT) and alopecia univer-
salis (AU).2

JAKs are considered an intracellular
enzyme that bind to one or more of the cyto-
plasmic domains of cytokine receptors and
activate the JAK/STAT pathway. The JAK
expression and signaling pathway is known
to be involved in many inflammatory skin
diseases. Four JAK isoforms are currently
known: JAK1, JAK2, JAK3, and TYK2.3
JAK inhibitors are drugs that inhibit the
activity of one or more of the JAK enzymes;
therefore, it interferes with the pathway of
intracellular signaling. First-generation
JAK inhibitors such as tofacitinib, ruxoli-
tinib, and baricitinib block multiple JAK
enzymes, while the second generation like
decernotinib target a specific JAK.4 Many
indications exist for the use of JAK
inhibitors; however, psoriatic arthritis rep-
resents the only skin�related disease for
which oral tofacitinib is currently
approved.5

Due to the novelty of this therapy,
potential side effects are not fully explored.
Systemic administration of JAK inhibitors
can be associated with several adverse reac-
tions with infections being the most worri-
some. Other rare but possible side effects
are anemia, thrombocytopenia, neutropenia,
and deranged lipid profile.6,7

Although the major discovery of the
novel therapeutic JAK inhibitors has been
implicated in several dermatological dis-
eases, limited studies reported the dermato-
logical side effects of JAK inhibitors. This
paper narrates a case of a possible effect of
tofacitinib on acne exacerbation in a patient
treated successfully for alopecia totalis (AT)
using tofacitinib therapy.

Case Report
An otherwise healthy 28-year-old male

presented with a 10-year history of alopecia
totalis characterized by complete loss of
scalp hair. He was previously treated with
minoxidil 5% solution, topical corticos-
teroids, and topical anthralin with mild
improvement. Tofacitinib 5 mg twice daily
was therefore initiated due to the severity of
his condition and lack of response to other
therapies. Four months later, he showed
excellent hair regrowth. However, his base-
line mild acne significantly worsened
(Figure 1). Acne was treated with doxycy-
cline 100 mg twice daily for one month fol-
lowed by 100 mg once daily for another
month. This resulted in a significant
improvement in acne. Adapalene 0.1%
cream was used a maintenance therapy with
no recurrence of acne. Tofacitinib was con-
tinued at the same dose.

Discussion
Tofacitinib is one of the JAK 1/3

inhibitors, which is an approved drug for
treatment of several rheumatological dis-
eases including rheumatoid and psoriatic
arthritis.8 In the last few years, several stud-
ies investigated the efficacy of JAK
inhibitors in the treatment of AA.9 A study
of 90 patients with AT and AU treated with
tofacitinib showed encouraging results and
few reported adverse events.10 In an open-
label study of 75 patients treated with either
tofacitinib or ruxolitinib, hair regrowth was
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achieved with both medications.11 Similarly,
the outcome in our patient was very suc-
cessful and encouraging and the result on
hair regrowth was visible and profound. 

Interestingly, our patient had a mild
form of acne prior the use of tofacitinib. A
significant worsening of his acne was
noticed four months after the initiation of
tofacitinib therapy. The association of acne
with the use of tofacitinib and other JAK
inhibitors therapy has been reported in few
studies. A recent meta-analysis of 275
patients assessed the benefit and risk profile
of tofacitinib in AA patients. Acne was one
of the most reported adverse effects
(13.2%).12 Likewise, acne was reported in
7.8% of patients treated with tofacitinib for
AA.10 In contrast, another meta-analytical
study involving 3402 of atopic dermatitis
patients treated with different drugs of
JAKs inhibitors, none of the patients devel-
oped acne with the use of tofacitinib.
Nonetheless, some patients experienced
acne occurrence with other selective JAK1
and/or JAK2 inhibitors, mainly with
upadacitinib, abrocitinib, and baricitinib.13

Rothstein B, evaluated the use of topical
ruxolitinib, another JAK inhibitor, in
patients with vitiligo. Two out of 11 patients
developed a transient papular eruptions or
worsening of acne.14 These studies suggest
the possible positive association between
acne development or worsening and the use
JAK inhibitors. Although this potential side
effect can be treated with standard acne
therapy, it is essential to inform patients
about the possibility of this situation to
reduce the frustrations that might occur
later.

The mechanism of acne exacerbation in
patients on JAK inhibitors is still unclear. A
case control study of 28 patients with acne
vulgaris were compared to a control group.
Biopsies of acne lesions showed an overex-

pression of JAK1 and JAK3 compared to
non-lesional skin in the control group. This
proposes the involvement of JAK activation
and signaling pathway in acne lesions.15

Because of these results, the study indicated
the possibility of JAK involvement being a
new target for therapy in acne patients.15

However, this contradicts the current obser-
vations of acne exacerbation and worsening
among patients treated with JAK inhibitors.
Unfortunately, little is known about JAK
expression in acne and its relationship with
JAK inhibitors. The literature is limited and
does not answer many key questions.
Larger studies are needed to further eluci-
date the role of JAK signaling and expres-
sion in acne.

Conclusions
The discovery of JAK inhibitors repre-

sents a major breakthrough in the manage-
ment of different dermatological conditions
including moderate-severe forms of AA
with promising effects and few reported
adverse events. Acne exacerbation is an
additional observed effect of this therapy.
More thorough larger sized studies are
needed to further assess the possible associ-
ation of increasing acne in patients treated
with JAK inhibitors.
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                                                                                                                    Case Report

Figure 1. Patient with alopecia totalis and mild acne before the initiation of tofacitinib
(Left). Excellent hair regrowth and significant worsening of acne 4 months after starting
tofacitinib (Right).
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