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Calcinosis is a feared complication of JDM that may be seen in up to 40% of children with JDM. It is associated with negative impact
on the patients’ quality of life due to weakness, functional disability, joint contractures, muscle atrophy, skin ulcers, and secondary
infections. Calcinosis can present as super cial nodules or plaques, larger nodular deposits extending into deeper tissue layers,
accumulation of calci cations along the fascial planes of muscles or tendons, or an exoskeleton of calcium leading to limitations in
mobility and joint contractures. Currently, there are no known e ective treatments for calcinosis and current therapy is based on
anecdotal retrospective studies and cases series. We report the case of a child with JDM-associated calcinosis with extensive in-
tramuscular calci cations who failed conventional therapies but demonstrated improvement as evident by decrease in calcinosis and
improved physical function with use of abatacept. We found that use of abatacept was associated with improvement in functional
outcome and recurrence did not occur.  is case suggests use of abatacept as a safe and e ective treatment option for calcinosis due to
JDM. Furthermore, large-scale clinical studies are needed to validate our ndings and to evaluate the long-term outcomes.

1. Introduction

Juvenile dermatomyositis (JDM) is the most common in-
ammatory myopathy of childhood, with an estimated in-
cidence of 3.2 children per million per year [1]. e disease is
characterized by proximal muscle weakness and charac-
teristic rashes. Multiple organ systems including the gas-
trointestinal, cardiac, and pulmonary systems can be
involved and contribute to the morbidity and mortality
associated with JDM. Previously, the prognosis of JDM was
poor with a reported mortality of 30% [1, 2]. However, with
the advent of new treatments for JDM, survival and func-
tional outcomes have improved considerably and the re-
ported mortality has declined and is currently estimated to
be 2% [3, 4]. Despite the many progresses in the treatment of
JDM, calcinosis continues to be a feared complication of the
disease [5, 6].
In this report, we describe the case of a 16-year-old girl
with refractory JDM and skin ulcerations as well as extensive

intramuscular calci cations that were poorly responsive to
conventional therapy but were subsequently successfully
treated with abatacept. e purpose of this report is to share
our experience to rheumatologists regarding the use of
abatacept as a potential treatment option for refractory
calcinosis due to JDM.

2. Case

A 16-year-old Caucasian female was diagnosed with juvenile
dermatomyositis (JDM) at the age of 7 when she presented
with moderate weakness of the proximal muscles, heliotrope
rash, Gottron’s papules overlying the elbows, knees, and
extensor aspect of the ngers, and periungual telangiectasia.
She had an elevated aldolase of 15 U/L (normal 3.4-8.6 U/L)
and elevated lactate dehydrogenase (LDH) of 1100 (normal
470-750U/L), and her creatinine kinase was 506 U/L
(normal 22-198 U/L). Her aspartate aminotransferase (AST)
and alanine transaminase (ALT) were 115 U/L and 110 U/L,
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respectively. Antinuclear antibodies, human leukocyte an-
tigen B-27, angiotensin converting enzyme, and anti-neu-
trophil cytoplasmic antibodies were negative. Magnetic
resonance imaging (MRI) demonstrated di use muscle
edema and myositis. Child was started on pulse methyl-
prednisolone (30 mg/kg/day) for three doses followed by
tapering doses of oral steroids 2 mg/kg/day and metho-
trexate subcutaneously weekly (15 mg/m?). She also received
monthly intravenous immunoglobulin (IVIG). She showed
gradual improvement in her muscle weakness then reso-
lution of her rash. Her disease remained relatively quiescent
on hydroxychloroquine and mycophenolate mofetil.

At 9 years into her disease course, she presented with a
3-month history of hard masses over the buttocks and
lower extremities and multiple painful, ulcerative lesions
with foul smelling drainage. She denied fever, cough,
di culty swallowing, or abdominal pain but reported
generalized fatigue and muscle weakness. She admitted
being poorly compliant with her medications. On ex-
amination, bony hard masses ranging between 2.5 cm and
3.5cm in diameter were palpable on her lower extremities
and extended along the length of thigh to the ankle. She
also had multiple ulcerative lesions over her buttocks and
the posterior aspect of her thighs. Musculoskeletal ex-
amination showed symmetrical proximal muscle weak-
ness of her pelvic and pectoral muscles, and limited range
of motion of the bilateral hip, knee, and ankles. She also
had lipodystrophy and muscle atrophy of her lower ex-
tremities. Laboratory investigations revealed AST 65 U/L,
aldolase 12 U/L, LDH 470, and creatinine kinase 29 U/L.

e rest of the physical examination were unremarkable.
Her initial Childhood Myositis Assessment Scale (CMAS)
score was 28 out of 52, and Childhood Health Assessment
Questionnaire (CHAQ) score was 0.75. MRI of the pelvis
and thighs showed extensive calci cations in her skin, in
the facial planes, and muscle edema around her thighs
and buttocks bilaterally. She also had muscle edema
(Figurel).

Child was started on cyclophosphamide 750 mg/m? in
addition to high dose steroids and methotrexate. Due to the
continued extension of the calci cations despite 6 months of
this regimen, colchicine and probenecid were attempted
with no improvement in ulcerations, calcinosis, or muscle
strength. Child underwent surgical excision of the calcium
deposits but continued to develop new areas of calci cation
and skin ulcers, and hence cyclophosphamide was dis-
continued. High-dose corticosteroids and 1VIG were con-
tinued and, in addition, she was started on abatacept
intravenously (1V) at 10 mg/kg/dose at 0, 2, and 4 weeks and
then every 4 weeks.  ree months after initiation of aba-
tacept, child’s cutaneous ulcerations completely healed. Her
calci cations became softer and she demonstrated increased
range of motion in her hip and knee joints. Her CMAS score
improved to 45 out of 52, and the CHAQ score improved to
0.5 at 6 months of therapy. Her oral steroid dose was de-
creased by 50% at her 6-month follow-up. Nine months after
starting abatacept, she was weaned o steroids completely.
Plain X-rays and MRI of her lower extremities con rmed
lack of progression of calcinosis, and no new lesions were
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Figure 1. MRI imaging of thigh. Sagittal fat suppressed T2-
weighted images revealing muscle edema and calci cations in the
fascial planes.

detected after 1 year of treatment. She did not develop any
adverse e ects from abatacept.

3. Discussion

Calcinosis is a known contributor to the morbidity as-
sociated with JDM and can have a negative impact on the
patients’ quality of life, causing weakness, functional
disability, joint contractures, muscle atrophy, skin ulcers,
and secondary infections. Calcinosis may be seen in up to
40% of children with JDM, but the prevalence ranges
anywhere from 10 to 70%. Calcinosis usually appears 1-3
years after onset of JDM but has reported to occur at onset
of the disease to as long as 20 years after disease onset
[6-8]. Risk factors for the development of calcinosis in-
clude a delay in the diagnosis, delay in initiating treatment
or inadequate treatment, tumor necrosis factor (TNF)
alpha-308A genotype, presence of autoantibodies against
nuclear matrix protein 2 (NXP2), and younger age at
disease onset [9, 10].

e phenotypical presentations of calcinosis are diverse.
It can present as super cial nodules or plaques, larger
nodular deposits extending into deeper tissue layers, accu-
mulation of calci cations along the fascial planes of muscles
or tendons, or an exoskeleton of calcium leading to limi-
tations in mobility and joint contractures. Although calci-
nosis is often painless, these lesions can ulcerate and become
infected. e most commonly a ected sites are the buttocks,
trunk, hands, feet, elbows, and knees, but lesions can develop
atany site. e presentation of calcinosis di ers from adults
wherein calcinosis occurs in only 20% of patients and the
lesions occur primarily on the extremities [6-10].
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e pathogenesis of calcinosis in JDM is unknown but
calcinosis also appears to occur more frequently in patients
with ongoing in ammation. is nding is supported by
reports indicating the presence of cells and proin ammatory
cytokines such as IL-1 and TNF-alpha and a variety of
proteins related to mineralization at the calcinosis site.
Cytokines such as 1L-6, IL-103, TNF-q, IL-1B, and IL-6 were
also detected in serum, suggesting the role of activated
macrophages in JDM-associated calcinosis. It has also been
associated with the presence of antibodies against the
140 kDa protein and with TNF-alpha-308A polymorphism
[10-12].

ere are no standardized recommendations for the
treatment of calcinosis due to JDM, but the overarching goal
of treatment is to minimize symptoms and alleviate func-
tional limitations. Although calcium channel blockers,
probenicid, and intralesional corticosteroids have been used,
none of these agents have demonstrated a consistently re-
liable response. Many studies have reported both treatment
success and failure of colchicine for calcinosis cutis. Surgical
intervention can be considered in areas of nonin ammatory
calcinosis for treatment of pain, functional impairment, and/
or skin ulceration due to calcinosis, although some reports
have suggested the possibility for recurrence when under-
lying JDM disease activity is not well controlled [12].
Considering the high levels of TNF-alpha in patients with
calcinosis, anti-TNF therapy may play a role in treating
calcinosis. In 2008, Riley et al. reported a case series of ve
patients successfully treated with the TNF-alpha inhibitor,
in iximab, for calcinosis and JDM refractory to standard
therapy [13]. Given the increasing information regarding the
importance of novel autoantibodies in the pathogenesis of
JDM, B-cell depletion with agents such as rituximab may
also prove to be e ective. However, reports have suggested
the possibility for recurrence when underlying JDM disease
activity is not well controlled and hence control of the
underlying disease process is of utmost importance.

Abatacept is a fully human soluble fusion of cytotoxic
T lymphocyte antigen-4 and the Fc portion of immuno-
globulin. Cytotoxic T lymphocyte antigen-4 inhibits cos-
timulation of T-cell activation by blocking the binding of
CD28 on T cells with CD80/86 on antigen-presenting cells,
thereby exerting an antiin ammatory e ect. Abatacept is
used in the treatment of adult rheumatoid arthritis and
juvenile idiopathic arthritis, but there are very limited data
regarding its use for calcinosis due to juvenile dermato-
myositis [14]. e mechanism of action of abatacept in JDM-
associated calcinosis may be due to the inhibition of mac-
rophages and consequent decrease in proin ammatory
cytokines [14]. Arabshahi et al. reported the successful use of
abatacept and sodium thiosulfate in a patient with severe
recalcitrant juvenile dermatomyositis complicated by ul-
cerative skin disease and progressive calcinosis. is com-
bination therapy resulted in signi cant reductions in muscle
and skin in ammation, decreased corticosteroid depen-
dence, and halted the progression of calcinosis. In their
study, topical sodium thiosulfate was used based on its
property to dissolve calcium deposits. It was not possible to
determine if their patient improved due to the combination

of abatacept and sodium thiosulfate or due to the sodium
thiosulfate alone [15]. Our case di ers in that we did not use
sodium thiosulfate and hence provides further evidence for
the e cacy of abatacept in calcinosis with objective radio-
logical improvement.

In conclusion, we describe a case of refractory JDM with
skin ulcerations and extensive intramuscular calci cations
that were poorly responsive to conventional therapy but
were subsequently successfully treated with abatacept. Our
patient initially underwent surgical excision and increase in
immunomodulation, but her calcinosis continued to prog-
ress which prompted use of abatacept. We found that use of
abatacept was associated with improvement in her func-
tional outcome and recurrence did not occur. As treatment
late in the course of JDM has been associated with a greater
amount of dystrophic calcium salt deposition, rheumatol-
ogists should explore use of abatacept early on in disease
course. Further studies are needed to validate the use of
abatacept for treatment of calcinosis in children with JDM
and to evaluate the long-term outcomes.
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