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Abstract

Background Juvenile Dermatomyositis (JDM) is a rare autoimmune disorder that primarily affects muscles and skin.
One of the severe complications associated with JDM is calcinosis, and treating this condition presents significant
challenges. This study aimed to evaluate the efficacy and safety of local injection of infliximab into calcinosis lesions in
patients with JDM.

Methods In this clinical trial, five patients diagnosed with JDM and calcinosis lesions were enrolled. The primary
treatment consisted of weekly infliximab injections for 16 weeks, targeting all four sides of each lesion. Lesion
dimensions, including length and width, were documented and monitored weekly. Before the intervention, patients
underwent radiographic imaging. After the final injection in week 16, a follow-up radiographic assessment was
performed. Data were analyzed using the Generalized Estimating Equation (GEE) method.

Results The lesions’size significantly decreased in both length and width during each visit. On average, the lesion
length reduced by 2.66%, and the width shrank by 3.32% per visit. Based on radiographic findings, the average length
and width of lesions at the initial visit were 12.09+5.05 mm (range: 6.00-25.50 mm) and 6.35+3.00 mm (range:
2.00-16.00 mm), respectively. The average length and width at the last visit were 5.59+7.05 mm (range: 0-23.00 mm)
and 3.41+£4.05 mm (range: 0-13.00 mm), respectively. No specific side effects related to the treatment were reported.

Conclusions The results suggest that the direct administration of infliximab into the calcinosis lesions of patients
with JDM could be a safe and effective treatment approach.

Trial registration Name of the registry: The effect of infliximab injection into calcinosis lesions on patients with
juvenile dermatomyositis (JDM), Trial registration number: IRCT20210808052107N1, Registration date: 2022-07-22, URL
of trial registry record: https.//en.irct.ir/trial/58329.
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Background

Juvenile dermatomyositis (JDM) is a rare autoimmune
disease of childhood and the most common type of juve-
nile idiopathic inflammatory myopathy mainly affecting
the skin and muscles [1]. JDM has an annual incidence
of 2—4 cases per 1 million children [2, 3]. The precise
cause of the disease remains unclear, but it is believed to
involve a mix of genetic predisposition and environmen-
tal factors. These elements contribute to immune system
imbalances and dysfunction, leading to the blood vessel
issues seen in JDM. Ultimately, this results in inflamma-
tion and tissue damage [4, 5].

Calcinosis is one of the acute and debilitating compli-
cations of JDM, which can lead to skin ulcers, joint con-
tractures, muscle atrophy and calcinotic infections [6].
It is defined as the intracellular deposition of insoluble
calcium salts in affected tissues, such as the skin, subcu-
taneous tissue, fascia, tendons and muscles [7]. Approxi-
mately 40% of JDM patients experience calcinosis, and
unlike adult-onset dermatomyositis, calcinosis in JDM
may indicate ongoing disease activity [8]. Managing and
treating calcinosis lesions is challenging, with few suc-
cessful treatments reported [9, 10].

High levels of tumor necrosis factor (TNF) have been
reported in patients with JDM who have experienced
prolonged disease activity and calcinosis [11-13]. There-
fore, anti-TNF drugs, which have proven effective in
treating most chronic inflammatory diseases, may be
effective on these patients as well [14, 15].

Infliximab is a monoclonal antibody known as a TNF
inhibitor in drug classifications. The effect of its systemic
injection on patients with JDM has been investigated in
limited studies [16—18]. However, in any of the previous
studies, infliximab was not injected directly into calci-
nosis lesions. Encouraged by the positive outcomes of
local infliximab injections for the treatment of intestinal
strictures in patients with Crohn’s Colitis, as well as the
absence of acute complications in a 10-month follow-up
period [19-21] we were inspired to utilize this method
by injecting infliximab directly into the lesion site. The
aim of this study was to evaluate the efficacy and safety of
intralesional injection of infliximab in patients with JDM.

Methods

Patients

Five patients with JDM and calcinosis lesions partici-
pated in a non-randomized, open-label, uncontrolled
pilot study. Rigorous inclusion criteria were applied to
ensure the safety of injections, restricting participation to
patients with calcinosis lesions situated at a considerable
distance from vital organs. Patients with lesions larger
than 5 cm® were excluded from the study. All patients
initially received treatment with IVIG, systemic cortico-
steroids, hydroxychloroquine, methotrexate, intravenous
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pamidronate, and systemic biological drugs. None of the
patients had a history of receiving topical medication for
calcinosis lesions.

Intervention and monitoring

For each 1.5 cm? calcinosis lesion, 20 mg of infliximab
was injected into four points of the lesion. In instances
where the lesion size ranged from 1.5 to 5 cm?, the inf-
liximab dosage was augmented to 40 mg. The dosage
determination was conducted on a per-lesion basis.
Local anesthesia was administered to mitigate injection-
associated discomfort. Infliximab was diluted for injec-
tion and administered into the four sides of the lesion
using an insulin syringe. For each lesion, the needle was
inserted into the lesion from each of the four sides and
infliximab was injected into the lesion. The injection regi-
men spanned a weekly application over a period of 16
weeks. Radiographic assessment of the lesions occurred
before the initiation of the intervention and subsequent
to the final injection in the 16th week. Owing to poten-
tial hazards linked to radiation exposure, radiography of
patients was conscientiously avoided during each visit.
Rheumatologists, acting as evaluators, meticulously
measured and documented the length and width of the
lesions at each visit. To enhance precision and minimize
the prospect of errors, two independent rheumatolo-
gists conducted measurements, recording the maximum
length and width. In cases where disparities in recorded
measurements emerged, a re-measurement proto-
col was enacted, involving the collaboration of a third
rheumatologist.

Statistical analysis

Data were analyzed using SPSS version 23, and a signifi-
cance level of 5% (P-value<0.05) was applied. To assess
the changes in lesion length and width over a 16-week
period, the Generalized Estimating Equation (GEE) was
employed.

Ethical considerations

The study was approved by the Research Ethics Commit-
tee of Shahid Beheshti University of Medical Sciences
(IR.SBMU.MSPREC.1401.117). Furthermore, the study
protocol was registered and confirmed in the Iranian
Registry of Clinical Trails (IRCT20210808052107N1).
Written informed consent was acquired from the parents
of all participating patients.

Results

Five patients, ranging in age from 5 to 13 years, received
local injections of infliximab to treat calcinosis lesions.
These lesions commonly developed on the patients’
elbows, hands, and feet. Patient 1, a five-year-old girl,
had nine calcinosis lesions on her left and right forearms.
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Radiographic findings revealed that the injections led to a
reduction in lesion size over a period of 16 weeks (Fig. 1).

Patient 2 was a five-year-old girl who had been suffer-
ing from JDM for 17 months. She had a calcinosis lesion
(45x45 mm) in her axilla, which consisted of several
smaller lesions. Due to the limited shoulder abduction, it
was challenging to measure the lesion during all visits. As
a result, measurements were only taken during the first
and last appointments. By the 16th week, the lesion had
completely disappeared, and the girl was able to raise her
hand above her head (Fig. 2).

Patient 3 was a 12-year-old boy who had three calci-
nosis lesions located in the lateral pelvic area, left front
thigh, and right lateral thigh. He had been living with the
disease for four years (Fig. 3).
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Patient 4, an 11-year-old boy with a 5-year history of
JDM, had three calcinosis lesions located on the heel and
sole of his right foot (Fig. 4).

Patient 5 was a 13-year-old boy who had two calcinosis
lesions on his left and right forearms. He had been living
with JDM for nine years (Fig. 5).

The dimensions of calcinosis lesions were documented
during each visit (Supplementary Fig. 1). The analysis
reveals a significant reduction in the size of the lesions
(both length and width) during the treatment process.
On average, the length of lesions decreased by 2.66%,
while the width of lesions saw a 3.32% reduction per visit
(Table 1).

Based on radiographic findings, the average length and
width of lesions at the initial visit were 12.09+5.05 (6.00-
25.50) mm and 6.35%3.00 (2.00-16.00) mm, respectively.
By the 16th week, the dimensions of calcinosis lesions

Fig. 1 The calcinosis lesions on the left and right forearms of patient 1 before (A) and after (B) the interventions
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Fig. 2 The calcinosis lesion in the axilla of patient 2 before (A) and after (B) the interventions

had decreased, with the average length and width mea-
suring 5.59%7.05 (0-23.00) mm and 3.41£4.05 (0—13.00)
mm, respectively (Supplementary Fig. 2). Throughout the
course of the study, there were no reported side effects
attributed to the treatment in any of the participating
patients.

Discussion
Calcinosis lesions typically manifest in areas of the body
that experience high pressure, including the elbows,
knees, forearms, metacarpophalangeal and interphalan-
geal joints. However, these lesions can appear anywhere
throughout the body [22]. In our study, calcinosis lesions
frequently presented in the patients’ elbows, forearms,
and feet. Notably, only one patient exhibited a lesion
in the armpit and axillary region. The duration of JDM
experience in our patients was varied: Two patients had
JDM for less than two years, while the others had it for
four, five, and nine years, respectively. The lesions usually
begin one to three years after the onset of dermatomyo-
sitis, although some studies have reported cases occur-
ring as late as 20 years after the disease’s onset [23, 24]. In
adult dermatomyositis, calcinosis occurs later and is less
prevalent than in JDM, with an average onset of 7.8 years
compared to 2.9 years and a prevalence of approximately
20% [22].

Various therapeutic approaches have been employed to
address calcinosis lesions in JDM patients, such as anti-
inflammatory medications and drugs that inhibit calcium
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metabolism [25]. Nonetheless, there is no established
treatment method derived from clinical trials with con-
sistent results. Research on calcinosis lesions reveals the
presence of TNF, interleukin-1 beta, and anti-inflamma-
tory cytokines in the calcium milk extracted from these
lesions [26]. Given the association between calcinosis
development and the TNF-a-308 A polymorphism, it
appears that TNF-blocking drugs may be effective in
treating calcinosis.

Infliximab is a TNF-blocking drug that has been
researched and proven effective for patients with JDM
and DM [16, 17, 27]. In a study by Campanilho et al., using
two TNEF-blocking drugs (infliximab and adalimumab)
reduced the number or size of calcinosis lesions in 54%
of patients [16]. Additionally, a case series study on five
patients with JDM who had calcinosis lesions revealed
that administering infliximab at a dosage of 3 mg/kg dur-
ing the first, second, and sixth weeks, followed by every
eight weeks, led to symptom improvement. All patients
in their study experienced improvements in joint con-
tractures, calcinosis, and muscle weakness between 8 and
30 months after initiating infliximab treatment. However,
calcinosis lesions persisted in four patients, although the
lesions became softer and less painful [18].

In light of the favorable outcomes from systemic inf-
liximab injections, as well as the positive impact of local-
ized administration of this drug for treating intestinal
strictures in Crohn’s disease patients, this clinical trial
involved direct injection of infliximab into calcinosis
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Fig. 3 The calcinosis lesions in the lateral pelvic area, left front thigh, and right lateral thigh of patient 3 before (A) and after (B) the interventions
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Fig. 4 The calcinosis lesions in the heel and sole of the right foot of patient 4 before (A) and after (B) the interventions

lesions in JDM patients. Injections were carried out
weekly for up to 16 weeks, targeting four areas surround-
ing each lesion. Upon evaluating the overall changes in
the size of calcinosis lesions in the five patients studied,
it was observed that the direct injection of infliximab
into the lesions led to a significant reduction in both the
length and width of these lesions. More specifically, the
length of lesions decreased by 2.66% and their width by
3.32% with each injection.

Upon examining the changes in lesion size among the
patients, an intriguing observation emerged, although
not statistically verifiable in this study. Patients 1 and 2,
who had been diagnosed with JDM for less than 2 years,
responded more effectively and rapidly to our interven-
tion compared to the other three patients. Patient 2,
with a 17-month JDM duration, had a 45x45 mm lesion
that completely vanished after completing treatment. In
Patient 1, with an 18-month JDM duration, the consistent
reduction in lesion size began around the fourth injection
session and continued until the sixteenth session. Other

patients, who had a longer JDM duration, experienced
less effective and slower treatment results. Patient 3,
with a 4-year JDM duration, exhibited a slow reduction
in lesion size with a minimal slope of change. Patient 4,
with a 5-year JDM duration, had an even slower reduc-
tion process; during several consecutive visits, no change
in lesion size was observed, resulting in a flat slope
of change on the graph. A similar pattern was seen in
patient 5, who had been diagnosed with JDM for 9 years.

Given the association between TNF-a-308 A levels
and the disease’s long duration (=36 months) in patients
[26], it is reasonable to observe that in two patients with
a duration of less than two years, TNF levels are lower
than in other patients. Consequently, administering a
TNF blocker (infliximab) to the lesion has led to a better
and faster response. It appears that the treatment method
used in the current study is more effective in patients
who have been dealing with JDM for a shorter period.
However, to draw a definitive conclusion with strong sta-
tistical support, further studies with larger sample sizes
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Fig. 5 The calcinosis lesions on the left and right forearms of patient 5 before (A) and after (B) the interventions

Table 1 The percent changes in calcinosis lesions’dimensions during 16 visits

Lesions’ Length Coefficient Std. error. z P>|z| [95% conf. interval]

Visit time -2.65769 0.80783 -3.29 0.001 -4.24101 -1.07438
Lesions'Width

Visit time -3.32236 0.949099 -35 0.000 -5.18256 -146216

are needed. The satisfaction of all five patients with the
treatment method and their preference to continue with
this approach instead of the conventional drug injection
is another noteworthy observation, as reported by the
patients and their parents during 16 visit sessions.

Our study had significant limitations, as it was con-
ducted with a limited number of participants, employed
an open-label approach, and lacked the inclusion of a

control group. The rarity of patients with JDM and calci-
nosis prevented us from studying an optimal number of
patients alongside a control group.

Conclusions

The findings of the current investigation contribute to
reinforcing the proposition that the administration of
infliximab through local injection into calcinosis lesions
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may be efficacious in diminishing the size of such lesions.
Drawing definitive conclusions in this domain necessi-
tates further comprehensive research involving a larger
sample size. Additionally, by evaluating additional vari-
ables such as TNF serum levels and the amount of TNF
in the calcium deposits found in the lesions, researchers
can identify the factors influencing and predicting the
outcomes of this treatment method more precisely.

List of abbreviations

JDM  Juvenile Dermatomyositis
GEE Generalized Estimating Equation
TNF  Tumor Necrosis Factor

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512969-023-00941-5.

[ Supplementary Material 1 ]

Acknowledgements

The authors express their gratitude to the Pediatric Rheumatology
Department colleagues at Shahid Beheshti University of Medical Sciences for
their collaboration and valuable insights.

Author contributions

Study concept and design: R. Sh., and F. HM,; analysis and interpretation of
data: N. Sh,; drafting of the manuscript: M. S,; critical revision of the manuscript
forimportant intellectual content: R. Sh., F. HM, and M. Kh. ; statistical analysis:
V.Z.

Funding
This study received no specific grant form any funding agency in the public,
commercial, or not-for-profit sectors.

Data availability
The data that support the findings of this study are available on request from
the corresponding author.

Declarations

Ethics approval and consent to participate

The study was approved by the Research Ethics Committee of Shahid Beheshti
University of Medical Sciences (IR.SBMU.MSPREC.1401.117). Furthermore, the
study protocol was registered and confirmed in the Iranian Registry of Clinical
Trails (IRCT20210808052107N1). Written informed consent was acquired from
the parents of all participating patients.

Consent for publication
Not applicable.

Competing interests
The authors declare that there is no conflict of interest.

Received: 27 September 2023 / Accepted: 8 December 2023
Published online: 02 January 2024

References

1. Kobayashil, Akioka S, Kobayashi N, Iwata N, Takezaki S, Nakaseko H, et al.
Clinical practice guidance for juvenile dermatomyositis (JDM) 2018-Update.
Mod Rheumatol. 2020;30(3):411-23. https://doi.org/10.1080/14397595.2020.
1718866.

2. Martin N, Krol B, Smith S, Murray K, Pilkington CA, Davidson JE, et al. A
national registry for juvenile dermatomyositis and other paediatric idiopathic

20.

21.

22.

23.

Page 8 of 9

inflammatory myopathies: 10 years' experience; the Juvenile Dermatomyosi-
tis National (UK and Ireland) Cohort Biomarker Study and Repository for idio-
pathic inflammatory myopathies. Rheumatology (Oxford). 2011;50(1):137-45.
https://doi.org/10.1093/rheumatology/keq261.

Li D, Tansley SL. Juvenile dermatomyositis-clinical phenotypes. Curr Rheuma-
tol Rep. 2019;21(12):74. https://doi.org/10.1007/511926-019-0871-4.
Papadopoulou C, McCann LJ. The vasculopathy of juvenile dermatomyositis.
Front Pead. 2018;6:284.

McCann LJ, Livermore P, Wilkinson MGL, Wedderburn LR. Juvenile dermato-
myositis. Where are we now? Clin Exp Rheumatol. 2022;40(2):394-403.

Kul Cinar O, Papadopoulou C, Pilkington CA. Treatment of Calcinosis in
Juvenile Dermatomyositis. Curr Rheumatol Rep. 2021;23(2):13. https://doi.
0rg/10.1007/511926-020-00974-9.

Chung MP, Richardson C, Kirakossian D, Orandi AB, Saketkoo LA, Rider LG, et
al. Calcinosis biomarkers in adult and juvenile Dermatomyositis. Autoimmun
rev. 2020;19(6):102533. https://doi.org/10.1016/j.autrev.2020.102533.

Huber AM. Juvenile Idiopathic Inflammatory Myopathies. Pediatric clinics of
North America. 2018;65(4):739-56. https://doi.org/10.1016/j.pcl.2018.04.006.
Mukamel M, Horev G, Mimouni M. New insight into calcinosis of juve-

nile dermatomyositis: a study of composition and treatment. J Pediatr.
2001;138(5):763-6. https://doi.org/10.1067/mpd.2001.112473.

Oliveri MB, Palermo R, Mautalen C, Hiibscher O. Regression of calcinosis
during diltiazem treatment in juvenile dermatomyositis. J Rhuematol.
1996,23(12):2152-5.

Pachman LM, Liotta-Davis MR, Hong DK, Kinsella TR, Mendez EP, Kinder JM,
et al. TNFalpha-308A allele in juvenile dermatomyositis: association with
increased production of Tumor necrosis factor alpha, Disease duration, and
pathologic calcifications. Arthritis Rheum. 2000;43(10):2368-77.

Fedczyna TO, Lutz J, Pachman LM. Expression of TNFalpha by muscle fibers in
biopsies from children with untreated juvenile dermatomyositis: associa-
tion with the TNFalpha-308A allele. Clinical immunology (Orlando. Fla).
2001;100(2):236-9. https://doi.org/10.1006/clim.2001.5063.

De Paepe B, Creus KK, De Bleecker JL. The Tumor necrosis factor superfamily
of cytokines in the inflammatory myopathies: potential targets for therapy.
Clin Dev Immunol. 2012;2012:369432. https://doi.org/10.1155/2012/369432.
Maini R, St Clair EW, Breedveld F, Furst D, Kalden J, Weisman M, et al. Infliximab
(chimeric anti-tumour necrosis factor alpha monoclonal antibody) versus pla-
cebo in rheumatoid arthritis patients receiving concomitant methotrexate: a
randomised phase lll trial. ATTRACT Study Group. Lancet (London England).
1999;354(9194):1932-9. https://doi.org/10.1016/50140-6736(99)05246-0.
Brandt J, Sieper J, Braun J. Infliximab in the treatment of active and severe
ankylosing spondylitis. Clin Exp Rheumatol. 2002;20(6 Suppl 28):106-10.
Campanilho-Marques R, Deakin CT, Simou S, Papadopoulou C, Wedderburn
LR, Pilkington CA. Retrospective analysis of infliximab and adalimumab
treatment in a large cohort of juvenile dermatomyositis patients. Arthritis Res
Therapy. 2020;22(1):79. https://doi.org/10.1186/513075-020-02164-5.
Schiffenbauer A, Garg M, Castro C, Pokrovnichka A, Joe G, Shrader J, et al. A
randomized, double-blind, placebo-controlled trial of infliximab in refractory
polymyositis and dermatomyositis. Semin Arthritis Rheum. 2018;47(6):858-
64. https://doi.org/10.1016/j.semarthrit.2017.10.010.

Riley P, McCann LJ, Maillard SM, Woo P, Murray KJ, Pilkington CA. Effectiveness
of infliximab in the treatment of refractory juvenile dermatomyositis with cal-
cinosis. Rheumatology (Oxford). 2008;47(6):877-80. https://doi.org/10.1093/
rheumatology/ken074.

Swaminath A, Lichtiger S. Dilation of colonic strictures by intralesional
injection of infliximab in patients with Crohn’s Colitis. Inflamm Bowel Dis.
2008;14(2):213-6. https://doi.org/10.1002/ibd.20318.

Adegbola SO, Sahnan K, Tozer PJ, Phillips RK, Faiz OD, Warusavitarne J,

et al. Review of local injection of anti-TNF for perianal fistulising Crohn’s
Disease. Int J Colorectal Dis. 2017;32(11):1539-44. https://doi.org/10.1007/
500384-017-2899-0.

Hendel J, Karstensen JG, Vilmann P. Serial intralesional injections of
infliximab in small bowel Crohn’s strictures are feasible and might lower
inflammation. United Eur Gastroenterol J. 2014;2(5):406-12. https://doi.
org/10.1177/2050640614547805.

Balin SJ, Wetter DA, Andersen LK, Davis MD. Calcinosis cutis occurring in
association with autoimmune connective tissue Disease: the Mayo Clinic
experience with 78 patients, 1996-2009. Arch Dermatol. 2012;148(4):455-62.
https://doi.org/10.1001/archdermatol.2011.2052.

Guseinova D, Consolaro A, Trail L, Ferrari C, Pistorio A, Ruperto N, et al.
Comparison of clinical features and drug therapies among European and


https://doi.org/10.1186/s12969-023-00941-5
https://doi.org/10.1186/s12969-023-00941-5
https://doi.org/10.1080/14397595.2020.1718866
https://doi.org/10.1080/14397595.2020.1718866
https://doi.org/10.1093/rheumatology/keq261
https://doi.org/10.1007/s11926-019-0871-4
https://doi.org/10.1007/s11926-020-00974-9
https://doi.org/10.1007/s11926-020-00974-9
https://doi.org/10.1016/j.autrev.2020.102533
https://doi.org/10.1016/j.pcl.2018.04.006
https://doi.org/10.1067/mpd.2001.112473
https://doi.org/10.1006/clim.2001.5063
https://doi.org/10.1155/2012/369432
https://doi.org/10.1016/s0140-6736(99)05246-0
https://doi.org/10.1186/s13075-020-02164-5
https://doi.org/10.1016/j.semarthrit.2017.10.010
https://doi.org/10.1093/rheumatology/ken074
https://doi.org/10.1093/rheumatology/ken074
https://doi.org/10.1002/ibd.20318
https://doi.org/10.1007/s00384-017-2899-0
https://doi.org/10.1007/s00384-017-2899-0
https://doi.org/10.1177/2050640614547805
https://doi.org/10.1177/2050640614547805
https://doi.org/10.1001/archdermatol.2011.2052

Shiari et al. Pediatric Rheumatology (2024) 22:2 Page 9 of 9

latin American patients with juvenile dermatomyositis. Clin Exp Rheumatol. 27. Dold S, Justiniano ME, Marquez J, Espinoza LR. Treatment of early and refrac-
2011;29(1):117-24. tory dermatomyositis with infliximab: a report of two cases. Clin Rheumatol.
24.  Efthimiou P, Kukar M, Kagen LJ. Images in rheumatology. Severe adult-onset 2007;26(7):1186-8. https://doi.org/10.1007/510067-006-0325-z.
calcinosis in a patient with a history of juvenile dermatomyositis. J Rhuema-
tol. 2010;37(1):194. https://doi.org/10.3899/jrheum.090628. .
25. Hoeltzel MF, Oberle EJ, Robinson AB, Agarwal A, Rider LG. The presentation, Publisher’s Note
assessment, pathogenesis, and treatment of calcinosis in juvenile derma- Springer Nature remains neutral with regard to jurisdictional claims in
tomyositis. Curr Rheumatol Rep. 2014;16(12):467. https://doi.org/10.1007/ published maps and institutional affiliations.

$11926-014-0467-y.
26. Petty RE, Laxer R, Lindsley C, Wedderburn L, Fuhlbrigge RC. ED M. Textbook of
Pediatric Rheumatology E-Book. Elsevier Health Sciences; 2021.


https://doi.org/10.3899/jrheum.090628
https://doi.org/10.1007/s11926-014-0467-y
https://doi.org/10.1007/s11926-014-0467-y
https://doi.org/10.1007/s10067-006-0325-z

	﻿Local injection of infliximab into calcinosis lesions in patients with juvenile dermatomyositis (JDM): a clinical trial
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Patients
	﻿Intervention and monitoring
	﻿Statistical analysis
	﻿Ethical considerations

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


