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INTRODUCTION

Sarcoidosis is an inflammatory disease character-
ized by the formation of noncaseating granulomas in
one or multiple organ systems. Sarcoidosis most
commonly affects the lungs and lymph nodes but
can affect nearly any organ including the heart.
There are no molecularly targeted therapies
approved by the US Food and Drug Administration
for the treatment of sarcoidosis, and prednisone,
which is approved for pulmonary sarcoidosis,
remains a mainstay of therapy. Cutaneous lesions
have been described in approximately 25% to 33%
of patients with sarcoidosis, and treatment options
are limited; there are no US Food and Drug
Administration—approved treatments for cutaneous
sarcoidosis." In light of the safety profile of steroids,
they are used infrequently for treatment of
cutaneous sarcoidosis. Although tetracycline antibi-
otics, antimalarial drugs, methotrexate, thalidomide,
tumor necrosis factor-alpha blockers, and other
immunomodulatory agents can be utilized in
sarcoidosis, including cutaneous sarcoidosis,
treatment responses are often suboptimal.

Over the past few years, Janus kinase (JAK)
inhibitors have emerged as a promising new
treatment approach for patients with both
cutaneous and internal organ sarcoidosis. Here,
we describe a patient with long-standing cutaneous
sarcoidosis treated with tofacitinib resulting in
clearance of her skin. We also summarize the
literature describing the use of JAK inhibitors to
treat sarcoidosis.

Abbreviations used:

JAK:  Janus kinase
STAT: signal transducer and activator of
transcription

CASE REPORT

A 65-year-old woman with an 11-year history of
cutaneous sarcoidosis presented for worsening skin
involvement. Two skin biopsies were performed
and showed well-formed, noncaseating granulomas
consistent with sarcoidosis. Skin examination
showed innumerable flesh colored to pink papules
coalescing into plaques on her face, neck, shoulders,
chest, back, and upper and lower extremities
(Fig 1, A). There was no cervical, occipital, axillary,
or inguinal lymphadenopathy. Pulmonary and
cardiac review of systems was normal, and a chest
x-ray and electrocardiogram were unremarkable.

She had been taking hydroxychloroquine without
any improvement. The hydroxychloroquine was
discontinued, and the patient was treated with
tofacitinib 5 mg twice daily. She reported
improvement in her facial lesions within 2 weeks.
After 3 months of treatment, her face and neck were
clear, and only thin, faint papules persisted
elsewhere (Fig 1, B). After 6 months of treatment,
there were no longer any clinically apparent lesions
(Fig 1, €). Her tofacitinib dose was reduced to 5 mg
daily, and she continues to tolerate therapy without
any adverse effects.
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Fig 1. Clinical images of cutaneous involvement (A) at presentation, (B) after 3 months of
tofacitinib, and (C) after 6 months of tofacitinib.

Table I. A summary of the reported use of Janus kinase inhibitors to treat cutaneous and systemic sarcoidosis

A A Disease Fitzpatrick
Drug JAKs Dose n Cutaneous?  Systemic? duration type Sex Country Reference
Oral JAK inhibiton
Tofacitinib JAK1/2/3 5 mg twice 1 CR N/A 8y Il F United  Damsky
daily States et al’
Tofacitinib JAK1/2/3 5 mg twice 3 CR (3) N/A 6-25y Vi 2F,  United Damsky
daily 1M States etal’
Tofacitinib JAK1/2/3 5-10 mg 1 CR CR 21y | F United  Damsky
twice States et al®
daily
Tofacitinib JAK1/2/3 2.5-16 mg 5 CR/NCR PR (3), Not White F Australia Kerkemeyer
daily (3,PR(2) N/A(2) reported et al®
Tofacitinib JAK1/2/3 5 mg twice 5 N/A PR (3), 1-5y 4 Caucasian, 4 M, United Friedman
daily N/A (2) 1 African 1F  States etal’
American
Ruxolitinib JAK1/2 5 mg twice 1 CR NCR 18y European F France  Rotenberg
daily anscestry et al'
Ruxolitinib JAK1/2 10 mg twice 1 CR PR Ty v F United Wei et al'’
daily States
Ruxolitinib JAK1/2 20 mg daily 1 N/A CR 5y Not F France  Levraut
reported et al'?
Baricitinib JAK1/2 4 mgdaily 1 N/A CR 10 wk Not F Brazil Scheinberg
reported etal”
Topical JAK inhibition
Tofacitinib JAK1/2/3 2% 1 PR N/A 5y Il F United  Singh et al'*
ointment States
twice daily
Tofacitinib JAK1/2/3 2% 1 PR N/A 9y Vi M United Alam et al'”
ointment States
twice daily

CR, Complete response; F, female; JAK, Janus kinase; M, male; N/A, not applicable; NCR, near complete response; PR, partial response.

DISCUSSION

Granuloma formation in sarcoidosis is immuno-
logically complex. Multiple groups, including ours,
have demonstrated that upregulation of JAK-signal
transducer and activator of transcription (STAT)
—dependent cytokine signaling, including interferon
gamma activity, is involved in the pathogenesis of
sarcoidosis. Early studies demonstrated constitutive
activation of JAK-STAT signaling at the messenger
RNA level in peripheral blood mononuclear cells and

other tissue in patients with sarcoidosis.”” We
previously analyzed cutaneous and pulmonary
sarcoidosis tissue and found constitutive activation
of STAT1 and STAT3 proteins in granulomas,
which we hypothesized reflect the action of
interferon gamma and interleukin 6 signaling,
respectively. ™ Additional JAK-STAT—dependent
cytokines, including type I interferons, interleukin
2, interleukin 12, and interleukin 15 have also been
implicated in other studies.” Collectively, these



64 Talty, Damsky, and King

findings provide the rationale for the use of JAK
inhibitors as a molecularly targeted therapy to treat
sarcoidosis.

To date, there have been 11 other reports,
comprising a total of 21 patients with sarcoidosis,
that have demonstrated benefit from JAK inhibition
(Table 1). Nine studies used oral JAK inhibitors,
including  tofacitinib ~ (JAK1/2/3),  ruxolitinib
(JAK1/2), and baricitinib (JAK1/2), and 2 studies
used topical (compounded) 2% tofacitinib
ointment." > Key details of these reports are
summarized in Table I. Two of the 3 ruxolitinib
reports, which were among the earlier reports, were
based on observations made in patients taking the
medication for coexisting polycythemia vera, with
incidental improvement in sarcoidosis. Patients
included men and women with varied skin
phototypes and disease durations ranging from
10 weeks to 25 years. Those with cutaneous disease
experienced complete responses to systemic JAK
inhibition in 83% of the reports and partial responses
in the rest. Partial responses in cutaneous
involvement were seen in the two reported patients
treated with  topical tofacitinib. Regarding
assessment of systemic disease, complete responses
of internal organ sarcoidosis have been observed in
27% of patients treated with a JAK inhibitor and
partial improvement occurred in the others.
Kerkemeyer et al” showed, in a prospective series
of 5 patients with pulmonary sarcoidosis treated with
tofacitinib, that of 3 patients who completed the
study, all had improvement in respiratory symptoms
and were able to successfully taper their systemic
glucocorticoids.

In conclusion, there is significant unmet medical
need in the treatment of sarcoidosis. The response of
our patient’s widespread cutaneous sarcoidosis to
tofacitinib is consistent with the efficacy that has
been previously reported. Taken together, there
seems to be great promise of JAK inhibitors for the
treatment of sarcoidosis, although prospective,
controlled studies are needed to more completely
evaluate the efficacy and safety of this therapeutic
approach.
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