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Abstract

We report the successful use of abatacept and sodium thiosulfate in a patient with severe
recalcitrant juvenile dermatomyositis complicated by ulcerative skin disease and progressive
calcinosis. This combination therapy resulted in significant reduction in muscle and skin
inflammation, decreased corticosteroid dependence, and halted the progression of calcinosis.

Juvenile dermatomyositis (JDM) is an inflammatory myopathy with a predilection for
proximal muscles and skin. Current treatment of JDM consists of early aggressive use of
corticosteroids coupled with steroid sparing agents such as methotrexate, cyclosporine and
intravenous immune globulin (IVIG) (1). Delay to diagnosis and inadequate treatment
strongly increase the risk of developing calcinosis (2). We describe a case of unremitting
JDM with severe skin manifestations that included ulcerations and extensive calcinosis,
poorly responsive to conventional therapy. We describe the child's clinical and laboratory
response to treatment with abatacept and sodium thiosulfate, and propose this as a novel
regimen for recalcitrant JDM complicated by ulceration and calcinosis.
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Case Report

A 14 year old Caucasian girl with severe JDM presented at the age of eleven with swelling
of the hands and feet, arthralgia, and subsequent heliotrope rash, Gottron's papules overlying
extensor joints of the fingers, elbows, and knees, the shawl sign rash, and periungual
telangiectasia. Initially, she had mild to moderate weakness of her proximal muscles,
elevation of serum lactate dehydrogenase (LDH) to 970 U/L (normal range 470-750 U/L)
and aldolase of 10.1 U/L (normal 3.4-8.6 U/L), and negative anti-nuclear antibody.
Magnetic resonance imaging (MRI) demonstrated diffuse muscle edema and a skin biopsy
of a Gottron's papule demonstrated interface dermatitis. A history of steatohepatitis
predating her diagnosis, confirmed on ultrasound and liver biopsy, precluded the use of
methotrexate or azathioprine. Despite treatment with daily oral steroids and tacrolimus, as
well as monthly IVIG and intravenous pulse methylprednisolone, her illness progressed over
twelve months to involve extensive skin ulcerations of the upper extremities and widespread
calcinosis (Figure, A).

Two years into treatment, repeat thigh MRI demonstrated continued muscle edema. The
patient had a Childhood Myositis Assessment Scale (CMAS) score of 35 out of 52, Manual
Muscle Testing (MMT8) score of 70 out of 80, and Childhood Health Assessment
Questionnaire (CHAQ) score of 0.75 out of 3.0. Repeat thigh MRI demonstrated continued
muscle edema. Monthly intravenous cyclophosphamide was added to her regimen, with no
improvement in skin ulcerations or muscle strength after five months. Several treatments
were attempted to halt the progression of her calcinosis, including colchicine, alendronate,
and a six month course of infliximab. Despite this, her areas of calcinosis and ulceration
continued to spread. At 2.5 years into treatment, the patient also developed worsening
weakness and function with a CMAS score of 25, MMT8 score of 62 and CHAQ score of
1.75. Remarkable laboratory studies included LDH of 1163 U/L, and ferritin of 6510 U/L
(normal 6-137 U/L).

Due to continued disease progression and increasing liver enzyme concentrations with high
doses of corticosteroids, abatacept, at a dose of 10mg/kg was begun, with administration at
0, 2, and 4 weeks, followed by monthly dosing thereafter. To alleviate the patient's
significant calcinosis and ischemic ulcerations, treatment with intravenous and topical
sodium thiosulfate was also initiated. Topical sodium thiosulfate was used at 3%
concentration and increased to 10% concentration over 2 weeks, applied to the open necrotic
ulcerations of upper extremities daily under occlusive dressings. In addition, the patient
received 10 grams IV sodium thiosulfate 3 times weekly, which was increased to 15 grams,
and continued for 3 months.

Following six months of therapy, the CMAS score improved to 45, MMT8 improved to 77,
the CHAQ score improved to 0.5. Significant improvement in ulcerations was noted over the
course of 6 months, with formation of granulation tissue and epithelialization (Figure, B).
Pain medication usage markedly decreased within six weeks of initiating therapy. Within
three months, pulses of intravenous methylprednisone were discontinued and the oral
prednisone dose was reduced by 30%, with improvement in LDH to 730 U/L and ferritin to
725 U/L. Upper extremity plain x-rays confirmed lack of progression in calcinosis. No
significant adverse effects were observed from the infusions.

Discussion

Abatacept is a fusion protein between immunoglobulin and the extracellular domain of
cytotoxic T-lymphocyte antigen 4 (CTLA-4), which exerts an anti-inflammatory effect by
down-regulating T cell activation (3). The efficacy of this biologic therapy has been
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established in adult and juvenile rheumatoid arthritis,(4). However, there is no prior
experience with abatacept in the treatment of inflammatory myopathies, and this is the first
report to suggest a beneficial effect. Abatacept has the added advantage of low renal and
hepatic toxicity, a key benefit in our patient's case.

Down regulation of T-cell activation via the use of abatacept may play an important anti-
inflammatory role in the pathogenesis of JDM. CD4+ T and B lymphocytes, dendritic cells,
and macrophages are among the major cellular components of the inflamed perivascular and
perimysial muscle inflammation (5). The co-stimulatory molecules CD28 and CTLA-4, and
its counter-receptor CD80, are expressed abundantly on myofibers and inflammatory
infiltrates of myositis patients (6). The action of abatacept in JDM may not only be related to
the down-regulation of T lymphocytes, but also to the decreased antigen presentation
capability of myocytes, as well as inhibition of macrophages, and a resultant decrease in
pro-inflammatory cytokines, including IL-6, TNF-a, IL-1B, and TGF-$ (7).

Treatment of calcinosis in JDM poses a greater challenge, as no single agent has been found
to reproducibly halt or reverse dystrophic calcification. Anecdotal success has been reported
with the use of calcium channel blockers, probenecid, colchicine, tumor necrosis factor
inhibitors, bisphosphonates, and intra-lesional corticosteroids (2). Several of these agents
were tried in our patient, with progression in calcinosis despite their use. Sodium thiosulfate
is a potent antioxidant and vasodilator that also chelates and dissolves calcium deposits
(8-11). In addition to decreasing the pain associated with ulcerative skin disease and
calciphylaxis, it has been shown to decrease dystrophic calcification in calcific uremic
arteriolopathy (calciphylaxis), iatrogenic calcinosis cutis, and tumoral calcinosis (8-10).
Although it is primarily administered intravenously, topical use has been described for
ulcerations associated with lupus calcinosis and uremic calciphylaxis (10). However, the use
of this agent for treatment of dermatomyositis-associated calcinosis has not been previously
reported.

Sodium thiosulfate promotes vasodilation and vascularization of peripheral neuronal units,
resulting in rapid resolution of pain (8). Improved soft tissue vascularization in our patient
contributed in the tissue regeneration, skin softening, and resultant healing of ulcerations. In
addition, the patient was able to be withdrawn from narcotics relatively soon after initiation
of intravenous sodium thiosulfate, which may be attributable in part to vascularization of
peripheral neuron units (8). Concomitant use of abatacept may have also played a role in
soft tissue vascularization and regeneration. Therefore, it is not possible to determine if our
observed effects were secondary to the use of sodium thiosulfate alone, or this combination
of therapies.

We conclude that abatacept may be an effective steroid-sparing agent for the treatment of
refractory JDM, and sodium thiosulfate may have a valuable role in stabilizing calcinosis,
and in diminishing pain and promoting re-vascularization of cutaneous ulcerations.
Controlled studies are needed to determine the safety and efficacy of these agents and their
role in the therapeutic armamentarium of JDM.
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Figure.
Ischemic cutaneous ulcerations and calcinosis noted at A, 30 months after diagnosis at the

start of, and B, 6 months post treatment with topical and IV sodium thiosulfate and
abatacept. There was progressive softening of calcinotic areas and healing of associated
ulcerations.
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