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Introduction: In East Asia, more than half of patients with amyopathic dermatomyositis (ADM) have interstitial lung disease (ILD).
There is up to 50% 6-month mortality in MDAS5-positive ILD refractory to corticosteroid (CS) combined with immunosuppressant
therapy.

Patient Details: A 39-year-old local woman had a 1-month history of reddish-purple discoloration around the eyelids (heliotrope
rash), and erythematous areas on the upper back and posterior neck (shawl sign) as well as on the front of her chest (V sign), followed
by dry cough and mild dyspnea for 1 week. She had normal muscle strength, muscle-enzyme concentrations, and muscular magnetic
resonance images. Laboratory tests showed hypoxemia, increased ferritin and CRP levels, and positive MDAS antibodies. High-
resolution chest computed tomography revealed bilateral ground-glass opacity. She received a diagnosis of anti-MDAS-positive ADM
with early-stage ILD.

Intervention: Pulse methylprednisolone and cyclophosphamide therapies were initiated, followed by high-dose CS treatment.
Immediate-release twice-daily 5 mg tofacitinib (Tof) has been demonstrated to be effective induction therapy for early-stage ILD in
anti-MDAS-positive ADM. Owing to the patient’s preference for once-daily therapy, 11 mg extended-release Tof was prescribed 4
weeks after starting the initial pulse CS treatment for ILD.

Outcomes: Respiratory symptoms and cutaneous manifestations were absent and the use of CS spared 5 months after initiating Tof
therapy. Laboratory examinations exhibited normalized ferritin/oxygen levels, and chest images displayed completely resolved
pulmonary infiltration. ILD remains under adequate control with Tof monotherapy without recurrence at 5 months.

Lessons: Owing to a rapid decline in higher mortality in anti-MDAS5-positive ADM patients with ILD, early detection with prompt
initiation of extended-release Tof induction therapy might achieve a beneficial outcome.
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Introduction

In East Asia, more than half of amyopathic dermatomyositis (ADM) patients have interstitial lung disease (ILD)." There
is up to 50% 6-month mortality in MDAS-positive cases with ILD refractory to treatment with corticosteroid (CS) in
combination with immunosuppressants (ISs), including cyclosporin A, cyclophosphamide (CYC), and/or tacrolimus.'~
The therapeutic potential of 5 mg twice-daily immediate-release tofacitinib (Tof), a small-molecule pan-JAK inhibitor
(JAKi), was firstly shown in two anti-MDAS5-positive ADM patients with ILD receiving additional Tof for 18 weeks and
7 months after failure on triple therapy of pulse/high-dose CS, cyclosporin A, and CYC.? Despite the significant infection
complications with cytomegalovirus, herpes zoster, and bacterial pneumonia, they showed decreased ferritin levels and
improved respiratory conditions. Later, therapeutic efficacy was demonstrated in 18 patients with anti-MDAS5-positive
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ADM and early-stage ILD, ie, confirmation by chest computed tomography (CT) <3 months with predicted forced vital
capacity (FVC) of at least 50%.% Despite their medication history of ISs, after enrollment into this trial, all patients
received only Tof 5 mg twice daily combined with CS. Six months after therapy, there were lower ferritin levels,
increased percentages of predicted FVC and diffusion capacity, and longer survival than 32 historical control patients
under the conventional CS/IS therapeutic regimen (100% versus 78%), indicating that Tof treatment is an effective
induction therapy in early-stage ILD.**

An extended-release formulation of Tof with a once-daily 11 mg dosage can achieve comparable pharmacokinetic
parameters to the twice-daily 5 mg immediate-release formulation.” Nevertheless, the therapeutic efficacy of an extended-
release formulation has not been demonstrated in anti-MDAS-positive ILD yet. Herein, we report a an MDAS antibody—
positive ADM patient with early-stage ILD under extended-release Tof therapy of 10 months. She had resolved pulmonary
infiltration, normalized ferritin, CRP and oxygen levels, and discontinued CS use 5 months after initiating the Tof treatment.
Furthermore, the ILD was under adequate control with Tof monotherapy without recurrence for 5 months.

Case Presentation
A 39-year-old local woman visited the outpatient rheumatology clinic with a 1-month history of reddish-purple
discoloration around the eyelids with swelling (heliotrope rash, Figure 1A), and erythematous areas on the upper back

Figure | Skin photographs and chest images from an anti-MDAS-positive ADM patient with early-stage ILD before extended-release Tof treatment. Reddish-purple
discoloration around the eyelids with swelling (heliotrope rash) (A) and erythematous area on the upper back and posterior neck (shawl sign) (B). Bilateral diffuse infiltration
with ground-glass opacity (GGO) on high-resolution chest CT (C and D) at the diagnosis of ILD. Arrows indicate the GGO infiltration.
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and posterior neck (shawl sign, Figure 1B), as well as on the front of the chest (V sign), followed by dry cough and mild
dyspnea for 1 week. Physical examination showed normal muscle strength, and laboratory tests disclosed hypoxemia (80
mmHg, 95% oxygen saturation), elevated ferritin (279 ng/mL) and CRP (10.1 mg/L) levels, and normal muscle enzyme
concentrations (ALT, AST, CK, LDH). Muscular gadolinium-enhanced magnetic resonance images revealed no edema-
tous changes or abnormal enhancement, further confirming the amyopathic character.® Autoantibody profiles exhibited
positive MDAS antibodies (myositis profile: IgG 16 antigens, Euroimmun), negative aminoacyl-tRNA synthetase (ARS)
antibodies (EJ, Jo-1, OJ, PL7, PL12), and absent antinuclear antibodies. Despite normal predicted FVC and diffusion
capacity, high-resolution chest CT demonstrated bilateral ground-glass opacity (GGO) in the lungs (Figure 1C and D).
She received a diagnosis of MDAS antibody-positive ADM with early-stage ILD. Pulse CS (methylprednisolone 1 g/day
x 3) and CYC (0.5 g/m* x 1) therapies were initiated, followed by high-dose CS (prednisolone 1 mg/kg/day) treatment.
Despite lessened skin lesions after this therapy, she still had respiratory symptoms with impaired oxygen saturation
(96%). In addition, there were CYC/CS-related side effects with infection and hyperglycemia.

Immediate-release Tof has been demonstrated to be an effective induction therapy for early-stage ILD in anti-MDAS-
positive ADM.* Owing to the patient’s preference for once-daily therapy, 11 mg extended-release Tof was prescribed 4
weeks after starting the initial pulse CS treatment for ILD. She had resolved respiratory symptoms and cutaneous
manifestations (Figure 2A and B), while the use of CS was discontinued, 5 months after initiating Tof therapy.
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Figure 2 Skin photographs and chest images from an anti-MDAS5-positive ADM patient with early-stage ILD after extended-release Tof treatment. Resolved heliotrope rash
(A) and shawl sign (B). Resolved bilateral diffuse infiltration with GGO on high-resolution chest CT (C and D).
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Laboratory examinations showed normalized serum ferritin concentrations (21 ng/mL), CRP values (<3 mg/L), and
arterial oxygen levels (104 mmHg, 98% oxygen saturation). Follow-up CT displayed complete resolution of bilateral
pulmonary GGO infiltration (Figure 2C and D).

At the time of writing, ILD is under adequate control with Tof monotherapy without using CS or ISs for 5 months, as
verified by absent respiratory symptoms, unremarkable ferritin, CRP, and oxygen levels and normal chest images,
implicating a potential role for this JAKi as a remission-maintenance medication. In addition, there were no observed
adverse effects, such as infection complications, during the Tof-therapy period.

Discussion

In patients with idiopathic inflammatory myopathy, such as ADM, DM, and polymyositis, ILD manifestation is
associated with ARS or MDAS5 antibodies.” '® Chronic ILD is frequently observed in anti-ARS-positive DM/polymyo-
sitis with satisfactory responses to CS treatment, whereas rapidly progressive ILD with a pathological finding of diffuse
alveolar damage has been identified in anti-MDAS5-positive ADM. MDAS5 functions as a pattern-recognition receptor
capable of detecting invading virus-derived RNAs, and participates in innate immunoresponses through inducing the
production of IFN/other cytokines and activating immune cells.'' Although the pathogenesis of anti-MDA5-positive ILD
has been suspected to be related to a cytokine storm, its exact mechanism remains to be elucidated. Nevertheless, anti-
MDAS5-positive ADM patients with ILD have been shown to have higher circulating levels of miscellaneous cytokines.'
Notably, IL2, IL6, IL10, IFNa, and IFNy can bind to their cytokine receptors associated with JAKs, further recruiting
STAT proteins to modulate the downstream gene transcription in pathogenic cells involved in ILD development.'

Immediate-release Tof was the first JAKi approved by the US Food and Drug Administration (FDA) in
November 2012 for treating rheumatoid arthritis (RA) patients with moderate or high activity and an inadequate response
to methotrexate use.'* Individual cytokine receptors can recruit specially combined JAKs to activate distinct downstream
signals in targeted cells, while antagonizing a specific JAK can suppress more than one cytokine pathway, further
expanding the therapeutic efficacy of JAKi.'> Currently, based on these action mechanisms, Tof is prescribed in treating
various autoimmune and inflammatory diseases and provides beneficial effects by minimizing dosages or sparing the use
of CS and/or 1Ss.'°

There is equivalence in the area under the plasma concentration—time curve between two formulations of Tof, while
evidence on the exposure—response relationship indicates that this area is the relevant parameter for clinical responses.'’
The extended-release formulation firstly obtained approval from the FDA for rheumatoid arthritis (RA) therapy in
February 2016."® There were subsequent approved indications for this formulation to treat patients with psoriatic
arthritis, ulcerative colitis, and ankylosing spondylitis in December 2017, December 2019, and December 2021,
respectively. In particular, despite not being an indicated use, the effects of extended-release Tof have been demonstrated
in patients with systemic vasculitis, including Behget’s disease and Takayasu’s arteritis refractory to CS/IS or with single-
cytokine inhibitors like anti-IL6 and anti-TNFo.'”? Collectively, for treating inflammatory rheumatology disorders,
these findings indicate that the extended-release formulation has the convenience of less frequent dosing and correspond-
ing efficacy compared with the immediate-release formulation.

Although there were no observed infection episodes during the therapeutic period in our reported anti-MDAS5-positive
ADM case with ILD, Tof use has been reported to be associated with an increased risk of herpes zoster infection, with an
incidence of three to four per 100 person-years in Tof-treated RA patients.>> Nonetheless, this JAKi has no known damage
on antiviral immunity against severe COVID-19 infection.”* Prescribing high-dose Tof as a twice-daily 10 mg immediate-
release formulation in patients with COVID-2019 pneumonia can prevent deterioration to respiratory failure.”

Conclusion

In this reported anti-MDAS positive ADM patient with early-stage ILD, after pulse CS/CYC and high-dose CS therapies,
there were persistent respiratory symptoms with impaired oxygen saturation, as well as overt CYC/CS-related side
effects, requiring additional IS agents with therapeutic efficacy to reduce or spare the use of CS/CYC. She had resolved
pulmonary infiltration, normalized ferritin, CRP, and oxygen levels, and totally discontinued CS prescription after
initiating extended-release Tof induction therapy for 5 months. Furthermore, ILD was under adequate control with Tof
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monotherapy without recurrence for 5 months. Owing to a rapid decline with higher mortality in such patients, early
detection of ILD with prompt initiation of extended-release Tof induction therapy might achieve a beneficial outcome.
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ARS, aminoacyl-tRNA synthetase; CS, corticosteroid; CT, computed tomography; CYC, cyclophosphamide; DM,
dermatomyositis; FDA, Food and Drug Administration; FVC, forced vital capacity; GGO, ground-glass opacity; ILD,
interstitial lung disease; IS, immunosuppressant; RA, rheumatoid arthritis; Tof, tofacitinib.
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