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Tofacitinib in Hypertrophic Lichen Planus

‘ '.) Check for updates | 1/2

Peter SEIRINGER!?, Felix LAUFFER!2, Anna Caroline PILZ!?, Danielle BOEHMER?, Tilo BIEDERMANN! and Kilian EYERICH??3
Department of Dermatology and Allergy, Technical University of Munich, Biedersteiner StraBe 29, DE-80802 Munich, ?Center of Allergy and
Environment (ZAUM), Helmholtz Center and Technical University of Munich, Munich, Germany, and *Department of Medicine, Division of
Dermatology, Karolinska Institutet and Karolinska University Hospital, Stockholm, Sweden. E-mail: peter.seiringer@tum.de

Accepted Jun 23, 2020; Epub ahead of print Jul 3, 2020

We report here the case of a patient with hypertrophic
lichen planus (LP) who was treated successfully with
tofacitinib, and discuss the potential role of treating
inflammatory skin diseases according to their immune
response pattern, which opens therapeutic options for
patients with rare inflammatory skin diseases.

CASE REPORT

A 51-year-old male patient presented at our hospital with a 30-
year history of erythematous papules, verrucous plaques, and
crusts, located predominantly on his extremities (Fig. 1A, B).
Histological samples revealed a lichenoid reaction pattern with
interface dermatitis, including hypergranulosis, basal cell vacuo-
lization, dyskeratosis, and a band-like lymphocytic infiltrate at the
dermo-epidermal junction, leading to the diagnosis of hypertrophic
LP (Fig. 2). Previous treatments included topical, intra-lesional
and systemic corticosteroids, systemic retinoids, methotrexate,
cyclosporine, mycophenolate mofetil, azathioprine, apremilast,
ixekizumab, guselkumab, and photo(chemo)therapy, including
psoralen plus ultraviolet A (PUVA), UVAL1, and UVB-311 nm.
None of the treatments controlled the disease sufficiently. When
presenting at our department, the patient reported a high level
of impairment of his quality of life (Dermatology Life Quality
Index (DLQI) 23/30) and strong pruritus (10/10 on a numerical
rating scale). The static Physician’s Global Assessment (sPGA)
amounted to 4/4 (Fig. 1C, D).

LP shows a type 1 immune response by inducing keratinocyte
necroptosis and is associated with interface dermatitis (1, 2).
Interferon-gamma (IFN-y), derived from cytotoxic T cells, is a
crucial cytokine for the promotion of epidermal apoptosis and
necroptosis in LP lesions through a direct effect on keratinocytes

via the JAK/STAT pathway (3). Therefore, we expected a positive
therapeutic effect when inhibiting the JAK/STAT pathway in our
patient. After obtaining informed consent, a therapy with the JAK1
and JAK3 inhibitor tofacitinib, 5 mg twice daily, was initiated.
Drastic improvement was observed in all clinical parameters.
sPGA reduced from 4/4 to 1/4, DLQI from 23/30 to 4/30, and
pruritus NRS from 10/10 to 0/10 (Fig. 1C, D). No adverse events
have been reported.

DISCUSSION

Amongst others, Okiyama & Fujimoto (4) and Shao et
al. (3) proposed JAK inhibitors as potential drug targets
for patients with lichenoid tissue reactions/interface
dermatitis. Although the top predicted drug target for
the cytotoxic responses to [FN-y primed keratinocytes
was tofacitinib, Shao et al. (3) treated keratinocytes with
baricitinib, a selective JAK 1 and JAK?2 inhibitor, to show
that they become completely resistant to cell-mediated
cytotoxicity and upregulation of MHC class I. Baricitinib
was selected instead of tofacitinib, as it is more selective
for JAK1 and JAK2, in contrast with tofacitinib, which
is selective for JAK1 and JAK3 (3). Other sources show
that tofacitinib not only strongly inhibits JAK3, but also
JAK1 and JAK2, albeit with 20-100-fold less potency
(and even less tyrosine kinase 2) (5).

We treated our patient with tofacitinib, leading to an
excellent clinical outcome and notable improvement in
all observed parameters (Fig. 1C, D). This is remarkable,
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Fig. 2. Histopathology of lesional skin. Lichenoid reaction pattern
including hypergranulosis (1), basal cell vacuolization (2), dyskeratosis
(3) and a band-like lymphocytic infiltrate at the dermo-epidermal junction,
leading to the diagnosis of hypertrophic lichen planus (Hematoxylin and
eosin x 200x).

as it is not in agreement with the findings of Shao et al.,
showing that the IFN-y mediated increase in susceptibi-
lity of keratinocytes to cytotoxic response is dependent
mainly upon JAK2/STAT1, not JAK1/STAT2 (3). The
response of our patient is in line with the model of Alves
de Medeiros et al. (6), showing an upregulation of JAK1
and JAK3 in LP. Also, Damsky et al. (7) recently repor-
ted successful treatment of severe LP with tofacitinib
and showed the activation of STAT1 in keratinocytes
of patients with LP and erosive LP. Whether the role of
other JAKs than JAK?2 in LP is underestimated in the
work of Shao et al. (3) or the JAK2 inhibiting potency
of' tofacitinib is higher than previously shown, is subject
to further investigation.

These findings emphasize the JAK/STAT-pathway as
a promising drug target for patients with type 1 inflam-
matory skin diseases, which are characterized by IFN-y
induced keratinocyte cell death and interface reaction,
including LP, lupus erythematosus, alopecia areata,
vitiligo, graft-versus-host disease, and pityriasis liche-
noides chronica, amongst others (2). Besides these type
1/lichenoid diseases, there are 3 other major immune
response patterns (type 2/eczematous and bullous, type
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3/psoriatic, type 4/fibrogenic and granulomatous) (2).
All diseases within a single pattern potentially respond
to the specific treatment of that pattern, which opens
a therapeutic door for patients with rare inflammatory
skin diseases. Nevertheless, well-designed, multicentre,
randomized, placebo-controlled, double-blind clinical
trials have to be conducted to further evaluate the role of
JAK inhibitors in interface dermatitis and other immune
response pattern-related therapeutic agents.
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