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The Janus kinase/signal transducer and activator of 
transcription (JAK/STAT) signalling pathway has been 
linked to the pathogenesis of many inflammatory skin 
diseases. The Janus kinase (JAK) family comprises 
JAK1, JAK2, JAK3 and tyrosine kinase 2 (TYK2). JAK 
inhibitors (JAKi) target various kinases, leading to sup-
pression of the JAK-signal transducers and activators of 
the transcription pathway, which plays a major role in the 
pathogenesis of multiple immune-mediated conditions, 
such as rheumatoid arthritis, psoriatic arthritis, inflam-
matory bowel disease, and atopic dermatitis (AD) (1).

MATERIALS AND METHODS
Our group of experts in acne performed a literature search on JAKi 
prescribed in subjects with AD which reported cases of acne, using 
the following key word combinations: JAK inhibitors + atopic 
dermatitis + acne, JAK inhibitors + atopic dermatitis + side effects, 
JAK inhibitors + atopic dermatitis + acneiform eruptions, JAK 
inhibitors + atopic dermatitis + folliculitis. 

A short overview of current knowledge on this subject is  
presented here, together with hints about how to manage this 
type of lesion.

RESULTS

Several articles report that JAKi trigger acne vulgaris 
(acne) in patients with AD (1–6). Correia et al. reported 
that, in AD, 13% of patients had acneiform lesions when 
treated with upadacitinib at 15 mg, and 17% had these 
types of lesion when treated at doses of 30 mg. In 68% 
of all cases, mild inflammatory lesions with papules 
and pustules, mainly on the face, were reported (7). Le-
sions on the trunk were present in 32% of patients; the 
authors recommended conventional topical acne treat-
ment approaches. Moreover, upadacitinib was reported 
to induce inflammatory lesions in patients with AD more 
frequently than in those with rheumatoid arthritis. How
ever, the younger age of patients with AD and the skin 
examination performed by the dermatologist may explain 
the difference between these 2 conditions. Similar dose-
dependent results were reported for abrocitinib (100 mg: 
12%, 200 mg: 6%); conversely, baricitinib caused only 
mild inflammatory lesions in 2.9% of patients. Acneiform 
lesions were described in 2 phase 3 trials with baricitinib 
(5.7% and 4.7% with 4 mg), 5.5% and 5.8% with 2 mg, 
and 0.5% and 1.9% with the placebo (8). 

Guo et al. (9) performed a meta-analysis of the safety 
of JAKi based on 7 studies including 3 clinical trials 
and 4 observational studies. In the clinical trial group, 
acneiform lesions were observed in 13.2% of subjects.

To date, the role of JAKi in the pathogenesis of acne 
remains to be elucidated. It was only recently that JAK1 
and JAK3 proteins (but not JAK2) were reported to be 
overexpressed in acne lesions, with no significant cor-
relation between the severity of acne, patients’ age, sex, 
family history or duration of acne (10). Thus, activation 
of the JAK pathway may play a role in the development 
of inflammation and, consequently, JAK1 and JAK3 may 
potentially be considered as new acne therapy targets. 

Acneiform lesions appear quickly after initiating JAKi. 
The profile of this inflammatory acne seems to belong to 
a spectrum of 4 distinct profiles: (i) lesions appear in pa-
tients with no previous history of acne; (ii) exacerbation 
of pre-existing acne, which may sometimes be associated 
with nodules; (iii) transient acneiform eruptions: lesions 
develop after the start of JAKi treatment, disappear 
after having been appropriately treated (mostly local 
treatment) and do not relapse, even after treatment has 
been stopped although JAKi treatment continued; and 
(iv) chronic acneiform eruption: in certain patients with 
no history of chronic acne, lesions may develop after the 
initiation of JAKi treatment, thereby requiring continued 
treatment over a prolonged period.

Drug-induced acneiform lesions have been observed 
previously with epidermal growth factor or methyl ethyl 
ketone inhibitors (11, 12). Thus, we suggest naming the 
drug-induced acneiform lesions in patients treated with 
JAKi, “JAK-acne”.

When starting JAKi treatment, it is important to dis-
cuss with the patient the risk of JAK-acne as a potential 
side-effect. In patients with clinically significant acne 
at JAKi initiation, concomitant acne treatment should 
be adapted. In these patients, the risk of acne exacerba-
tion is present. Another important point is to explain to 
the patient that JAKi discontinuation due to JAK-acne 
remains exceptional, that JAK-acne is mainly mild, that 
it can be controlled well using suitable treatments, and 
that it disappears after JAKi treatment has been stopped 
at the end of treatment for AD or other skin condition. 

In patients treated with JAKi and developing acnei-
form lesions, contrariwise to acne, inflammatory lesions 
occur first and are predominant over retentional lesions. 
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Moreover, no hormonal influence has been described and 
no information is available concerning hyperseborrhoea 
or atrophic and hypertrophic scars, which may be explai-
ned by the fact that sebaceous glands are not the main 
target of drug-induced acneiform lesions. 

While there is no major difference in treatment bet-
ween “teenage acne” and JAK-acne, in drug-induced ac-
neiform lesions, the question of stopping or maintaining 
the liable treatment has to be discussed. Obviously, with 
lesions being mainly inflammatory, benzoyl peroxide 
and/or fixed combinations, associated with cyclins or 
not, are the most frequently indicated treatment. In the 
context of Staphylococcus aureus being predominant in 
AD, topical antibiotics, especially macrolides, should be 
avoided, as they can cause bacterial resistance as soon 
as after 3 weeks of use. Inflamed lesions in JAK-acne 
are, at least partially, related to cutaneous JAKi-induced 
dysbiosis. Thus, it is important to prescribe adequate 
adjuvant skin care, using cosmetics that help to restore 
the natural skin barrier, and to respect the pH of the skin 
with cleansers with a pH of approximately 5 and non-
comedogenic moisturizers. 

DISCUSSION

Acne is a chronic inflammatory skin disease of the se-
baceous follicle. The hormonal factor, innate immunity 
and the microbiome play a crucial role in the onset of 
acne lesions. Dysbiosis with an unbalanced presence of 
Cutibacterium acnes (C. acnes), characterized by a loss 
of C. acnes phylotype diversity and C. acnes biofilm 
production, is another proof for acne (13–15). 

To date, the physiopathology of inflammatory acnei-
form lesions or JAK-acne, induced by JAKi remains 
unknown. No relationship with hyperseborrhoea or loss 
of diversity of Cutibacterium acnes or proliferation 
of phylotype 1AI, or proliferation or disappearance of 
S. epidermidis has been demonstrated in JAK-acne. 

Dermatologists should take care to correctly differen-
tiate acne from acneiform lesions, triggered by drugs. 
Studies to understand the mechanisms of JAK-acne better 
are necessary to allow for suitable care and prevention, 
while patient information remains an important element 
in medical care.
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