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Atopic dermatitis (AD) is a chronic inflammatory disease
driven by type 2 inflammation. Recently, upadacitinib
has been used for treatment of AD, and has also been
approved for psoriatic arthritis. Upadacitinib specifically
blocks the signal of several inflammatory cytokines (such
as interleukin (IL)-31, IL-4, IL-13, and thymic stromal
lymphopoietin, etc.), which play a central role in the
pathophysiology of AD by inhibiting the Janus kinase 1
(JAK1) pathway.

We report here a case of arthralgia during treatment with
adual IL-4/1L-13 blocker (dupilumab), which was treated
successfully with an oral JAK inhibitor (upadacitinib) in
a Japanese female patient with a 10-year history of AD.

CASE REPORT

The patient began treatment with dupilumab because of refrac-
tory AD. Eczema Area and Severity Index (EASI), Investigator’s
Global Assessment (IGA), and body surface area (BSA) were

21.4, 3, and 40%, respectively. Subsequently, her skin rash and
itch improved markedly, but 2 months after the initiation of du-
pilumab, she complained of pains in her shoulders, fingers, and
knee joints and was referred to our clinic. She had no history of
musculoskeletal or rheumatic disease, and her serum C-reactive
protein, rheumatoid factor, and anti-cyclic citrullinated peptide
antibodies were negative. Matrix metalloproteinase-3 was within
normal limits (40 ng/ml). X-ray examinations revealed inflam-
mation in the distal interphalangeal (DIP) joints of the bilateral
little toes (Fig. 1A) and ultrasound showed inflammation at the
Achilles tendon attachment (Fig. 1B, C). The Bath Ankylosing
Spondylitis Disease Activity Index (BASDALI) at that time was
8.60. The patient was diagnosed as having arthralgia due to du-
pilumab, which was then discontinued and she was treated with
oral steroids. However, these treatments were ineffective. Subse-
quently, the skin lesions and itching worsened, and the arthralgia
worsened to such an extent that the patient was unable to raise her
arms and grasp her own hands. Treatment with upadacitinib 15 mg
daily was commenced. After the start of treatment, the itching and
arthralgia improved dramatically and the BASDAI decreased to
0. The arthralgia was well controlled with upadacitinib and the
skin lesions also disappeared.

Fig. 1. (A) X-ray views show inflammation in the distal interphalangeal
(DIP) joints of the bilateral little toes. (B, C) Ultrasound findings 2 months
after dupilumab therapy. The Achilles tendon attachment enthesis.
Longitudinal scan. The Achilles tendon attachment appears (B) hypoechoic
and (C) thickened with Doppler signals at the enthesis.
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Table I. Summary of patient characteristics

Patient 1 (5) Patient 2 (6) Patient 3 (6)

Patient 4 (6)

Patient 5 (7) Patient 6 (8) Our case

Age, Sex 38, F 40, M 48, M

elbows ankles, right
shoulder, hands,
wrists, achilles)

thumb, ankles, knees,
left wrist, metacar-
pophalangeal joint

Radiological X-ray: swollen US: bilateral US: left achilles
findings tissue, without synovitis of the peritendinitis MRI: left
erosions or wrists achilles tendinopathy
osteoarthritis of the
right ankle
Dupilumab Discontinuation Discontinuation Continuation
Treatment e Celecoxib Naproxen Celecoxib
¢ Prednisolone
Response Improvement Poor Partial improvement
Onset after A few days 16 weeks 6 weeks

dupilumab initiation

Discontinuation Continuation

Unchanged
6 weeks

68, F 54, M 55, M 55, F
Area with arthralgia Ankles, knees, hips, Generalized (knees, Bilateral achilles, left Generalized

Distal and proximal
interphalangeal, elbows,
knees, left shoulder,
ankles

Shoulders, knees  Hands, achilles tendon
attachment

US: bilateral US: enthesitis at the US: not detected  X-ray: inflammation in the
lateral lateral epicondyle of the DIP joints of his bilateral
epicondylitis bilateral humeri and the little toes

US: inflammation at the
achilles tendon attachment

Discontinuation

patellar tendons

Discontinuation
— Resumption

e Celecoxib - Upadacitinib
¢ Methotrexate

Partial improvement Improvement Improvement
2 months A few days 2 months

M: male; F: female; US: ultrasound; MRI: magnetic resonance imaging.

DISCUSSION

JAK inhibitors exert immunosuppressive and antipro-
liferative effects by inhibiting a conserved signalling
pathway, the JAK—signal transducer and activator of
transcription (STAT) pathway. The JAKs comprise a
group of 4 receptor-associated kinases (JAKI1, JAK?2,
JAK3, and tyrosine kinase 2) that mediate cytokine-
stimulated transcriptional changes by phosphorylation of
the STAT family of transcription factors (1). Upadacitinib
is an oral drug designed to inhibit JAK 1 more selectively.
One of the adverse events of dupilumab is arthralgia
(2). Although this is relatively rare, once it occurs the
arthralgia is difficult to treat and currently no established
treatment is available. It is not known why most patients
with AD treated with IL-4/13 monoclonal antibody do not
develop arthritis, as this would presumably upset the Th1/
Th2 balance and cause a shift toward Th1 inflammation.
Recent findings suggest that IL-4 and IL-13 may play an
important role in downregulating the inflammatory pro-
cesses underlying the pathogenesis of theumatoid arthritis
and may beneficially regulate the course of the disease.
IL-4/IL-13 cytokines play a role in reducing the produc-
tion of proinflammatory cytokines (IL-1p, IL-6, IL-8,
TNF) and metalloproteinases in inflammatory arthritis (3).
Neutralization of IL-4 leads to upregulation of a number
of genes linked to Th1 trafficking. Moreover, IL-4 neutra-
lization leads to an early increase in Th1 cell recruitment
to inflamed tissue (4). Based on the above findings, we
consider that inhibition of IL-4/13 by dupilumab contri-
butes to the development of arthritis by increasing the
expression of proinflammatory cytokines, including Th1
cytokines. So far, non-steroidal anti-inflammatory drugs
(NSAIDs), prednisolone and/or methotrexate have been
tried for management for the arthralgia. To date, only 7
reports, including the current one, have mentioned joint
symptoms (5-8) (Table I). Among treatment interven-
tions, prednisolone and methotrexate were administered
in some cases in addition to analgesics (patients 1 and
5). Only the current case was treated with upadacitinib.
Upadacitinib is a selective JAK1 inhibitor that was
recently approved in Japan for treatment of AD. The
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pathogenesis of AD is believed to be, in part, a conse-
quence of increased Th2 immunity driven by activation
of JAK-mediated signalling pathways (9, 10). Recently,
upadacitinib has been used for AD, and has also been
approved for psoriatic arthritis. In addition to 1L-4/13,
inflammatory cytokines, such as IL-6 and interferon
(IFN), are also mediated by JAK1 (1). In the current
case, we speculated that the joint pain improved because
upadacitinib suppressed these inflammatory cytokines.

In conclusion, this is the first case report of arthralgia
in an AD patient during treatment with a dual IL-4/IL-13
blocker that was treated successfully with an oral JAK
inhibitor (upadacitinib). Considering the pathology of
AD, upadacitinib may be an effective treatment option
for arthritis in patients with AD.
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