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PRACTICE POINTS

. Janus kinase (JAK) inhibitors are a novel class of
small molecule inhibitors that modulate the JAK/
signal transducer and activator of transcription
signaling pathway.

. Select JAK inhibitors have been approved by the US
Food and Drug Administration for the management of
atopic dermatitis. Their use in allergic contact derma-
titis is under active investigation.

. Regular follow-up and laboratory monitoring for
patients on oral JAK inhibitors is recommended, given
the potential for treatment-related adverse effects.

Janus kinase (JAK) inhibitors represent a promising class of small
molecule inhibitors that treat a range of inflammatory skin diseases,
such as atopic dermatitis (AD), psoriasis, and alopecia areata.
Although the evidence for their use in allergic contact dermatitis
(ACD) remains limited, early results from animal studies and case
reports are promising. Herein, we provide an overview of JAK inhibi-
tors and the evidence for their use in ACD.
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llergic contact dermatitis (ACD) is a delayed

type IV hypersensitivity reaction that usually man-

ifests with eczematous lesions within hours to
days after exposure to a contact allergen. The primary
treatment of ACD consists of allergen avoidance, but
medications also may be necessary to manage symptoms,
particularly in cases where avoidance alone does not
lead to resolution of dermatitis. At present, no medical
therapies are explicitly approved for use in the manage-
ment of ACD. Janus kinase (JAK) inhibitors are a class of
small molecule inhibitors that are used for the treatment
of a range of inflammatory diseases, such as rheumatoid
arthritis and psoriatic arthritis. Several oral and topi-
cal JAK inhibitors also have recently been approved by
the US Food and Drug Administration (FDA) for atopic
dermatitis (AD). In this article, we discuss this important
class of medications and the role that they may play in the
off-label management of refractory ACD.

JAK/STAT Signaling Pathway

The JAK/signal transducer and activator of transcription
(STAT) pathway plays a crucial role in many biologic
processes. Notably, JAK/STAT signaling is involved in the
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development and regulation of the immune system.' The
cascade begins when a particular transmembrane receptor
binds a ligand, such as an interferon or interleukin.> Upon
ligand binding, the receptor dimerizes or oligomerizes,
bringing the relevant JAK proteins into close approxima-
tion to each other.? This allows the JAK proteins to auto-
phosphorylate or transphosphorylate.>* Phosphorylation
activates the JAK proteins and increases their kinase
activity.® In humans, there are 4 JAK proteins: JAK1, JAK?2,
JAK3, and tyrosine kinase 2. When activated, the JAK
proteins phosphorylate specific tyrosine residues on the
receptor, which creates a docking site for STAT proteins.
After binding, the STAT proteins then are phosphorylated,
leading to their dimerization and translocation to the
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nucleus.>® Once in the nucleus, the STAT proteins act as
transcription factors for target genes.?

JAK Inhibitors
Janus kinase inhibitors are immunomodulatory medica-
tions that work through inhibition of 1 or more of the
JAK proteins in the JAK/STAT pathway. Through this
mechanism, JAK inhibitors can impede the activity of
proinflammatory cytokines and T cells.* A brief overview
of the commercially available JAK inhibitors in Europe,
Japan, and the United States is provided in the Table.”?
Of the approved JAK inhibitors, more than 40% are
indicated for AD. The first JAK inhibitor to be approved
in the topical form was delgocitinib in 2020 in Japan.®

Summary of Approved JAK Inhibitors for Use in Humans

Compound Target JAK protein  Formulation Indication (country of approval)

Topical

Delgocitinib® Nonselective Ointment Atopic dermatitis (Japan)

Ruxolitinib® JAK1, JAK2 Cream Atopic dermatitis (United States); nonsegmental vitiligo
(United States)

Oral

Abrocitinib’*® JAKT Tablet Atopic dermatitis (Europe, Japan, United States)

Baricitinib®10-12 JAK1, JAK2 Tablet Rheumatoid arthritis (Europe, Japan, United States);
atopic dermatitis (Europe, Japan); alopecia areata (Europe,
United States); COVID-19 (Japan, United States)

Deucravacitinib'® TYK2 Tablet Plague psoriasis (United States)

Fedratinib'*1® JAK2 Capsule Myelofibrosis (Europe, United States)

Filgotinib® 1617 JAKA Tablet Rheumatoid arthritis (Europe, Japan); ulcerative colitis
(Europe, Japan)

Pacritinib'® JAK2 Capsule Myelofibrosis (United States)

Peficitinib'™® Nonselective Tablet Rheumatoid arthritis (Japan)

Ruxolitinilo?®-22 JAKT, JAK2 Tablet Myelofibrosis (Europe, Japan, United States); polycythemia vera
(Europe, United States); acute GVHD (Europe, United States);
chronic GVHD (Europe, United States)

Tofacitinib?32° JAKT, JAK2, JAK3 Tablet, Rheumatoid arthritis (Europe, Japan, United States); psoriatic
extended- arthritis (Europe, United States); ankylosing spondylitis (Europe,
release tablet, United States); ulcerative colitis (Europe, Japan, United States);
oral solution polyarticular course JIA (Europe, United States)

Upadacitinib®:26-2 JAKA Extended- Rheumatoid arthritis (Europe, Japan, United States); psoriatic

release tablet

arthritis (Europe, Japan, United States); atopic dermatitis
(Europe, Japan, United States); ulcerative colitis (Europe,
United States); ankylosing spondylitis (Europe, Japan,

United States); nonradiographic axial spondyloarthritis (Europe)

Abbreviations: JAK, Janus kinase; GVHD, graft-vs-host disease; JIA, juvenile idiopathic arthritis; TYK, tyrosine kinase.
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In a phase 3 trial, delgocitinib demonstrated significant
reductions in modified Eczema Area and Severity Index
(EASTI) score (P<.001) as well as Peak Pruritus Numerical
Rating Scale (P<.001) when compared with vehicle.®
Topical ruxolitinib soon followed when its approval for
AD was announced by the FDA in 2021.3! Results from
2 phase 3 trials found that significantly more patients
achieved investigator global assessment (IGA) treatment
success (P<<.0001) and a significant reduction in itch as
measured by the Peak Pruritus Numerical Rating Scale
(P<.001) with topical ruxolitinib vs vehicle.*

The first oral JAK inhibitor to attain approval for AD
was baricitinib in Europe and Japan, but it is not cur-
rently approved for this indication in the United States
by the FDA.">* Consistent findings across phase 3 trials
revealed that baricitinib was more effective at achieving
IGA treatment success and improved EASI scores com-
pared with placebo.™

Upadacitinib, another oral JAK inhibitor, was subse-
quently approved for AD in Europe and Japan in 2021
and in the United States in early 2022.5%%?7 Two replicate
phase 3 trials demonstrated significant improvement
in EASI score, itch, and quality of life with upadacitinib
compared with placebo (P<.0001).** Abrocitinib was
granted FDA approval for AD in the same time period,
with phase 3 trials exhibiting greater responses in IGA
and EASI scores vs placebo.®

Potential for Use in ACD
Given the successful use of JAK inhibitors in the man-
agement of AD, there is optimism that these medications
also may have potential application in ACD. Recent litera-
ture suggests that the 2 conditions may be more closely
related mechanistically than previously understood. As
a result, AD and ACD often are managed with the same
therapeutic agents.®

Although the exact etiology of ACD is still being
elucidated, activation of T cells and cytokines plays an
important role.’” Notably, more than 40 cytokines exert
their effects through the JAK/STAT signaling pathway,
including IL-2, IL-6, IL-17, IL-22, and IFN-y.”7* A study
on nickel contact allergy revealed that JAK/STAT activa-
tion may regulate the balance between IL-12 and IL-23
and increase type 1 T-helper (Ty1) polarization.* Skin
inflammation and chronic pruritus, which are major com-
ponents of ACD, also are thought to be mediated in part
by JAK signaling.®*#°

Animal studies have suggested that JAK inhibitors
may show benefit in the management of ACD. Rats with
oxazolone-induced ACD were found to have less swelling
and epidermal thickening in the area of induced derma-
titis after treatment with oral tofacitinib, comparable to
the effects of cyclosporine. Tofacitinib was presumed to
exert its effects through cytokine suppression, particularly
that of IFN-y, IL-22, and tumor necrosis factor a.*! In a
separate study on mice with toluene-2,4-diisocyanate—
induced ACD, both tofacitinib and another JAK inhibitor,
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oclacitinib, demonstrated inhibition of cytokine produc-
tion, migration, and maturation of bone marrow—derived
dendritic cells. Both topical and oral formulations of these
2 JAK inhibitors also were found to decrease scratching
behavior; only the topicals improved ear thickness (used
as a marker of skin inflammation), suggesting potential
benefits to local application.”? In a murine model, oral
delgocitinib also attenuated contact hypersensitivity via
inhibition of antigen-specific T-cell proliferation and
cytokine production.?”” Finally, in a randomized clini-
cal trial conducted on dogs with allergic dermatitis (of
which 10% were presumed to be from contact allergy),
oral oclacitinib significantly reduced pruritus and clinical
severity scores vs placebo (P<.0001).%

There also are early clinical studies and case reports
highlighting the effective use of JAK inhibitors in the
management of ACD in humans. A 37-year-old man
with occupational airborne ACD to Compositae saw full
clearance of his dermatitis with daily oral abrocitinib after
topical corticosteroids and dupilumab failed.* Another
patient, a 57-year-old woman, had near-complete resolu-
tion of chronic Parthenium-induced airborne ACD after
starting twice-daily oral tofacitinib. Allergen avoidance,
as well as multiple medications, including topical and
oral corticosteroids, topical calcineurin inhibitors, and
azathioprine, previously failed in this patient.*® Finally,
a phase 2 study on patients with irritant and nonirri-
tant chronic hand eczema found that significantly more
patients achieved treatment success (as measured by the
physician global assessment) with topical delgocitinib vs
vehicle (P=.009).* Chronic hand eczema may be due to
a variety of causes, including AD, irritant contact derma-
titis, and ACD. Thus, these studies begin to highlight the
potential role for JAK inhibitors in the management of
refractory ACD.

Side Effects of JAK Inhibitors
The safety profile of JAK inhibitors must be taken into
consideration. In general, topical JAK inhibitors are safe
and well tolerated, with the majority of adverse events
(AEs) seen in clinical trials considered mild or unre-
lated to the medication.’®** Nasopharyngitis, local skin
infection, and acne were reported; a systematic review
found no increased risk of AEs with topical JAK inhibi-
tors compared with placebo.**#247 Application-site reac-
tions, a common concern among the existing topical
calcineurin and phosphodiesterase 4 inhibitors, were rare
(approximately 2% of patients).*” The most frequent AEs
seen in clinical trials of oral JAK inhibitors included acne,
nasopharyngitis/upper respiratory tract infections, nau-
sea, and headache.*®* Herpes simplex virus infection and
worsening of AD also were seen. Although elevations in
creatine phosphokinase levels were reported, patients
often were asymptomatic and elevations were related to
exercise or resolved without treatment interruption.®
As a class, JAK inhibitors carry a boxed warn-
ing for serious infections, malignancy, major adverse
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cardiovascular events, thrombosis, and mortality. The
FDA placed this label on JAK inhibitors because of the
results of a randomized controlled trial of oral tofacitinib
vs tumor necrosis factor o inhibitors in RA.***’ Notably,
participants in the trial had to be 50 years or older and
have at least 1 additional cardiovascular risk factor.
Postmarket safety data are still being collected for patients
with AD and other dermatologic conditions, but the find-
ings of safety analyses have been reassuring to date.*!
Regular follow-up and routine laboratory monitoring
are recommended for any patient started on an oral JAK
inhibitor, which often includes monitoring of the com-
plete blood cell count, comprehensive metabolic panel,
and lipids, as well as baseline screening for tuberculosis
and hepatitis.®*> For topical JAK inhibitors, no specific
laboratory monitoring is recommended.

Finally, it must be considered that the challenges of
off-label prescribing combined with high costs may limit
access to JAK inhibitors for use in ACD.

Final Interpretation

Early investigations, including studies on animals and
humans, suggest that JAK inhibitors are a promising
option in the management of treatment-refractory ACD.
Patients and providers should be aware of both the ben-
efits and known side effects of JAK inhibitors prior to
treatment initiation.
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