RMD
Open

Rheumatic &
Musculoskeletal
Diseases

To cite: Beckett M, Dutz J,
Huang K. Upadacitinib therapy
in refractory inflammatory
myositis: a case series of

10 patients. RMD Open
2024;10:¢003837. doi:10.1136/
rmdopen-2023-003837

» Additional supplemental
material is published online only.
To view, please visit the journal
online (http://dx.doi.org/10.
1136/rmdopen-2023-003837).

Received 22 October 2023
Accepted 3 January 2024

| '.) Check for updates

© Author(s) (or their
employer(s)) 2024. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published
by BMJ.

"Internal Medicine, The
University of British Columbia
Faculty of Medicine, Vancouver,
British Columbia, Canada
2Dermatology, The University
of British Columbia Faculty of
Medicine, Vancouver, British
Columbia, Canada

%\/ancouver General Hospital,
Vancouver, British Columbia,
Canada

*Rheumatology, The University
of British Columbia Faculty of
Medicine, Vancouver, British
Columbia, Canada

SMedicine, Surrey Memorial
Hospital, Surrey, British
Columbia, Canada

SArthritis Research Canada,
Vancouver, British Columbia,
Canada

Correspondence to
Dr Kun Huang;
kun.huang@ubc.ca

SHORT REPORT

Upadacitinib therapy in refractory
inflammatory myositis: a case series of

10 patients

Madelaine Beckett

ABSTRACT

Objectives To evaluate the effectiveness and safety of
upadacitinib in treatment-refractory inflammatory myositis.
Methods Patients with refractory inflammatory myositis
treated with upadacitinib from a single urban centre in
Vancouver, British Columbia, Canada, were included from
September 2020 to June 2023. The medical records of
these patients were retrospectively reviewed.

Results 10 total patients were identified for review,
including 5 classic dermatomyositis (DM), 3 amyopathic
DM (ADM) and 2 antisynthetase syndrome. The patients
failed an average of four immunosuppressants before
initiation of upadacitinib. Three had prior Janus kinase
inhibitor therapy with tofacitinib. In the classic DM and
ADM aggregate group, upadacitinib offered clinically and
statistically significant cutaneous improvement. Lack of
active muscle disease at baseline precluded analysis of the
effect of upadacitinib on muscle weakness. Nine patients
remained on upadacitinib at the end of the study period.
One patient discontinued upadacitinib due to severe facial
acne.

Conclusion Upadacitinib appears to be effective

in targeting cutaneous manifestations of refractory
inflammatory DM. Further research is still needed to
validate its efficacy on a broader population scale.

INTRODUCTION

Idiopathic inflammatory myositis (IIM) is
a heterogeneous family of systemic autoim-
mune diseases that includes dermatomy-
ositis (DM), immune-mediated necrotising
myopathy, antisynthetase syndrome (ASSD)
and sporadic inclusion body myositis." Tofac-
itinib, an oral Janus kinase (JAK) inhibitor
(JAK1/JAK2/JAK3), has shown benefit in
the treatment of refractory DM cutaneous
disease,”™ calcinosis’ ® and rapid progressive
(RP) interstitial lung disease (ILD) in antimel-
anoma differentiation-associated gene 5 anti-
body (anti-MDAB)-positive  DM.*''  Other
JAK inhibitors including baricitinib (JAK1/
JAK2) and ruxolitinib (JAKI/JAK2) have
also been used for treating refractory DM."
The approval of upadacitinib with high JAKI
selectivity introduces a second generation
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Janus kinase (JAK) inhibitors have shown bene-
fit in the treatment of refractory dermatomyositis
(DM) cutaneous disease, with tofacitinib (JAK1/2/3)
most commonly used in clinical setting. Upadacitinib
with high JAK1 selectivity has not been studied for
myositis.

WHAT THIS STUDY ADDS

= In this case series, upadacitinib improves cutaneous
disease in patients with refractory DM despite fail-
ing average 3—4 immunosuppressants. In addition,
upadacitinib may further improve cutaneous disease
activity following incomplete response to tofacitinib.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This represents the first report of selective JAK1 in-
hibitor in DM and antisynthetase syndrome. Phase 2
and 3 studies to evaluate effectiveness and safety
of JAK1 and/or TYK2 inhibitors for DM are currently
underway.

of JAK inhibitors with promise for minimi-
sation of JAK2-related and JAK3-related side
effects.” Upadacitinib has not previously
been used in IIM. In this study, we reported
a case series of 10 patients with IIM who were
treated with upadacitinib. To our knowledge,
this represents the first report on the use of
upadacitinib in myositis.

METHODS

Study population

Patients were identified through the tertiary
myositis rheumatology and dermatology
clinics at Vancouver General Hospital, British
Columbia, Canada, from September 2020 to
January 2023. To be included, patients had to
be over 18 years old, with a diagnosis of inflam-
matory myositis based on expert opinion of
either a rheumatologist or dermatologist and
treated with upadacitinib for any duration
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of time. The clinic records of the myositis patients were
retrospectively reviewed.

Data collection

All available clinical, laboratory, treatment and outcome
data were systematically collected through retrospective
chart review. Autoantibodies were detected by line immu-
noassay (Euroimmun GmbH, Luebeck, Germany) and
results reported for myositis specific antibodies (Anti-
Jo-1, Mi2-a, Mi2-8, MDA5, NXP2, TIFly, PL7, PL12, SRP,
EJ, O], HMGCR, NT5C1 A/Mup44) or myositis associ-
ated antibodies (anti- PM/Scl75, PM/Scl100, Ku and
Ro052), to further characterise participants.

Prior trials of therapy were summarised in aggregate
form, including conventional disease-modifying anti-
rheumatic drugs (cDMARDs) (ie, methotrexate, azathi-
oprine, mycophenolate mofetil, cyclosporin A and
cyclophosphamide), intravenous immunoglobulin (IG),
rituximab and tofacitinib.

The assessment of the effectiveness of upadacitinib
was reported via pretreatment and post-treatment Cuta-
neous Dermatomyositis Disease Area and Severity Index
(CDASI)" and Manual Muscle Testing Subset of Eight
Muscles (MMT8)! scores using median and IQR and p
values. A p value<0.05 was considered statistically signifi-
cant, as calculated by the Wilcoxon Rank-Sum test. When
missing data did not allow the type of response to be
quantified, this response was considered not available
in final quantitative analysis. Safety was assessed through
reporting of all adverse events.

RESULTS

In total, 10 patients treated with upadacitinib for myositis
were identified for inclusion. Their baseline clinical
and serological characteristics, treatments, as well as
responses in CDASI and MMT-8 are detailed in table 1
and online supplemental table 1. Five patients were clas-
sified as having classic DM, three amyopathic DM (ADM)
and two ASSD. The patients had failed an average of 3.9
(SD 1.91) immunosuppressants before initiation of upad-
acitinib. Three (30.0%) patients had undergone prior
JAK inhibitor therapy with tofacitinib. Median months of
upadacitinib therapy was 9.5 months, ranging from 2 to
33 months (online supplemental table 1).

At the end of the study, nine patients remained on
upadacitinib with no reported side effects, including two
as monotherapy and seven with concurrent cDMARDs.
The disease profiles and response of individual patients
is shown in table 1. One patient with anti-MDAb classic
DM discontinued treatment due to severe facial acnei-
form eruption shortly after starting upadacitinib, which
only partially responded to topical benzoyl peroxide. Of
the seven patients on prednisone at baseline, four were
able to discontinue steroid therapy, while the other three
tapered their dose of prednisone while on upadacitinib.
Of the two patients reliant on intravenous IG therapy

at baseline, one was able to discontinue intravenous IG
after starting upadacitinib.

Table 2 summarised quantitative analysis of the overall
response to upadacitinib in patients with cutaneous and
muscular manifestations of disease. The two patients
with ASSD who tested positive for anti-PL12 and anti-
Jol, respectively, shared manifestations of inflammatory
arthritis and ILD with no clinical evidence of myositis or
DM rash. As these two patients’” CDASI and MMTS8 scores
were normal at baseline, they were excluded from final
quantitative analysis. Both achieved remission in inflam-
matory arthritis and improvement in ILD, defined by
improvement in pulmonary function test (PFT) and CT
of the chest.

Self-reported clinical improvement in rash and reduc-
tion in CDASI were noted in both subgroups of classic
DM and ADM, but statistical significance was not achieved
in individual subgroups. Aggregate analysis of the classic
DM and ADM subgroups revealed statistically significant
improvement in CDASI score from median of 10.5 (IQR
7.8-12.2) to 2.5 (IQR 0.75-5.5) (p value=0.014) (table 2).

Assessment of muscular response of upadacitinib was
limited due to the near complete recovery of muscle
strength at baseline prior to upadacitinib treatment.

Five total patients had ILD at the time of diagnosis
including two ASSD, and three anti-MDA5 DM. Three
patients had mild dyspnoea at baseline, and their respi-
ratory status stabilised or improved on upadacitinib,
measured by clinical status, PFT and CT of the chest. One
anti-MDAJ patient had asymptomatic mild radiographic
progression in ILD while on upadacitinib. Another
anti-MDAb5 patient presented with RP ILD requiring
mechanical ventilation and extracorporeal membrane
oxygenation. After completing cyclophosphamide and
tacrolimus induction therapy, her ILD improved drasti-
cally. Following induction, she was first on mycophenolate
and tacrolimus maintenance. Due to recurrent intense
pruritus and inflammatory arthritis, her immunosuppres-
sant was switched to upadacitinib and mycophenolate
combination therapy which led to clinical improvement
of cutaneous symptoms and arthritis. Her ILD remained
in remission with stability in PFT and CT of the chest.

Three patients had previously undergone trials of
tofacitinib at a dose of 5 mg two times per day. Two were
classified as classic DM and one as ADM. They had either
no or incomplete response to tofacitinib. After switching
to upadacitinib, their individual CDASI scores improved
from 7 to 1, 27 to 5 and 14 to 7, respectively. Figure 1
demonstrates the improvement in cutaneous disease
activity in a DM patient who transitioned to upadacitinib
after failing tofacitinib.

DISCUSSION

The pathogenesis underlying the different IIM subtypes
is not completely understood. It is well established that
there is marked upregulation of interferon type 1 (IFNI)-
induced genes and proteins in DM."*'7 IFN1 pathway
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Table 2 Summary of response to upadacitinib

Pre upadacitinib Current P value

Classic DM subtype

CDASI, median (IQR) (n=5) 12 (7-27) 4 (1-5) 0.0625

MMT8, median (IQR) (n=5) 150 (127-150) 150 (150-150) 0.371
Amyopathic DM subtype

CDASI, mean (IQR) (n=3) 9 (8.5-11.5) 1 (0.5-4) 0.174
Aggregate classic DM and ADM

CDASI, median (IQR) (n=8) 10.5 (7.8-12.2) 2.5 (0.75-5.5) 0.014

ADM, amyopathic dermatomyositis; CDASI, Cutaneous Dermatomyositis Disease Area and Severity Index; DM, dermatomyositis; MMT8,

Manual Muscle Testing Subset of Eight Muscles.

signalling is mediated through JAKI and TYK2 activation,
and the interferon type II (IFN2) pathway through JAK1
and JAK2. These findings are consistent with a systemic
review reporting on the effectiveness of JAK/STAT
inhibitors in patients with DM."? There is also evidence
of modest activation of IFN1 signature and robust IFN2
signature in ASSD.'® However, selective agents are likely
more effective than the pan-JAK inhibitors with have less
effective INF1 blockade.!” Therefore, further research is
also needed to assess whether there is clinically signifi-
cant difference in response to JAKI inhibitors (which
block IFN1 and IFN2) and TYK2 inhibitors (which block
primarily INFI) in the treatment of DM and ASSD.
Indeed, a phase 3 study of brepocitinib (a dual JAKI and
TYK? inhibitor) and a phase 2 study of GLPG3667 (a
TYK2 inhibitor) for DM are currently underway.

We report the first retrospective case series of upad-
acitinib, a selective JAKI inhibitor, in the treatment of
patients with refractory DM and ASSD who had failed
an average of four steroid-sparing agents. Despite the
small sample size and refractory diseases, upadacitinib
improved cutaneous disease activity, both clinically and
statistically, in the aggregate analysis of patients with
classic DM and ADM.

Unfortunately, impact on muscle strength could not
be adequately assessed due to the lack of patients with
clinically significant weakness at the start of upadacitinib
therapy. The improvement shown in the single patient
with weakness at the start of treatment may point towards

Figure 1 The improvement in cutaneous disease activity in
a dermatomyositis patient who transitioned to upadacitinib
after failing tofacitinib, including photos at assessment pre
tofacitinib (A), post tofacitinib (B) and post upadacitinib (C).

the effectiveness of upadacitinib for treatment of muscle
weakness when used early in the course of disease, but
this will need to be validated through further research in
a larger cohort with muscle weakness at baseline.

Our case series included three patients on upadaci-
tinib who demonstrated significant improvement in cuta-
neous disease activity after failing tofacitinib, suggesting
switching to upadacitinib may be worthwhile for those
who have incomplete response to tofacitinib.

Upadacitinib may also have some benefit in myositis-
associated ILD. In this study, two patients with ASSD and
three with anti-MDA5 DM, had ILD at the time of diag-
nosis. Aside from one anti-MDAb patient who had mild
asymptomatic progression in ILD while on upadacitinib,
the other four patients demonstrated improvement on
PFTs and disease stability on CT. IL-4, IL-6, IL-8 and
IL-10 are significantly higher in patients with myositis-
associated ILD than those without.®” As signalling by
these cytokines (except IL-8) are mediated by JAKI, JAK3
and TYKZ2, it is not surprising that JAK inhibitors may be
effective in myositis-associated ILD.

Our study is limited by the small sample size, the
retrospective case series study design, and inherent lack
of a comparator group. Despite these limitations, this
represents the first report of the effect of upadacitinib on
DM and ASSD and provides a starting point for develop-
ment of larger studies to evaluate efficacy and safety on
a broader scale. Upadacitinib was well tolerated among
study patients, bolstering its potential for future use in
the most challenging cases of DM.
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