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Juvenile dermatomyositis is a chronic and rare autoimmune disorder classified into the spectrum of idiopathic inflammatory
myopathies. Although this entity is mainly characterized by the presence of pathognomonic cutaneous lesions and proximal
muscle weakness, the clinical manifestation can be highly heterogeneous; thus, diagnosis might be challenging. Current
treatment recommendations for juvenile dermatomyositis, based mainly upon case series, include the use of corticosteroids,
immunomodulatory, and immunosuppressive agents. Recently, several specific autoantibodies have been shown to be
associated with distinct clinical phenotypes of classic dermatomyositis. There is a need to further evaluate their relevance in the
formation of various clinical features. Furthermore, while providing more personalized treatment strategies, one should
consider diversity of autoantibody-related subgroups of juvenile dermatomyositis.

1. Introduction

Juvenile dermatomyositis (JDM) is a chronic, systemic, auto-
immune disease belonging to the so called connective tissue
disorders. It is the most common inflammatory myopathy in
children, accounting for approximately 85% of cases. How-
ever, it is still a very rare disease [1]. Girls are more often
affected than boys, with a ratio of 2.3 : 1, respectively [2].
The mean age of onset is around 7 years. JDM is character-
ized by the presence of pathognomonic cutaneous lesions
and proximal muscle weakness. Typical dermatological fea-
tures include heliotrope rash and Gottron’s papules over
the extensor surfaces. However, JDM can be highly hetero-
geneous, and many other symptoms may be observed during
the course of the disease, sometimes making the diagnosis
difficult. In adults, elevated serum levels of muscle enzymes,
including creatine kinase (CK), transaminases, lactate dehy-
drogenase (LDH), and aldolase, play an important role in
the diagnosis and severity assessment of DM. Nonetheless,
those enzymes proved to be weakly correlated with disease
severity in JDM [3–5]. The clinical outcome of JDM may
vary depending on several comorbidities, such as interstitial

lung disease or calcification. In adults, there is a well-
established relationship between DM and malignancies.
However, the paraneoplastic phenomenon has very rarely
been noted in pediatric patients, and the current data are
limited to a few cases in the literature [6, 7].

Recently, specific circulating autoantibodies have been
shown to be associated with peculiar clinical phenotypes of
classic dermatomyositis (DM). However, the prognostic
value of these autoantibodies remains to be identified in chil-
dren with JDM. Currently, recommendations for the treat-
ment of juvenile myositis are based mainly on expert
opinions, as data from randomized, controlled trials are very
limited [8]. Various clinical phenotypes of JDM seem to
present variable responses to treatment; thus, a better under-
standing of the exact role of specific autoantibodies in the
formation of distinct clinical features could be of help creat-
ing a more personalized and efficacious treatment strategy.

1.1. Clinical Presentation of JDM Correlates with Specific
Autoantibodies. Autoantibodies present in DM have been
divided into two major groups, myositis-specific autoanti-
bodies (MSAs) and myositis-associated autoantibodies
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(MAAs). However, the frequency of autoantibodies in JDM
is lower than that in adults; it is estimated that these anti-
bodies can be detected in about 60% of JDM cases [9]. Sev-
eral autoantibodies have been proven to be related to
specific clinical presentation and possibly may also be a use-
ful prognostic tool of JDM.

2. Materials and Methods

For the purposes of this article, a detailed search of the
PubMed database was carried out, using the following search
terms: juvenile dermatomyositis, myositis specific autoanti-
bodies, anti-TIF1-γ autoantibodies (anti-p155), anti-Mi-2
autoantibodies, anti-MDA5 autoantibodies (anti-CADM-
140), anti-NXP2 autoantibodies (anti-MJ antibodies), anti-
SAE autoantibodies, anti-SRP autoantibodies, anti-
HMGCR autoantibodies, anti-ARS autoantibodies, myositis
associated autoantibodies, Anti-PmScl autoantibodies, and
anti-U1-ribonucleoprotein autoantibodies (Figure 1). Arti-
cles were selected based on their relevance regarding the
topic of this review. Several other articles were also retrieved
by manual search of references of already included papers.
All studies published in languages other than English were
excluded. This article is based on previously conducted stud-
ies and does not contain any studies with human partici-
pants or animals performed by any of the authors.

3. Myositis-Specific Autoantibodies

3.1. Anti-TIF1-γ Phenotype. Autoantibodies against tran-
scriptional intermediary factor 1-gamma (TIF1-γ) are of
clinical importance in both JDM and adult DM patients
(Table 1). These antibodies were originally named as anti-
p155 or anti-p155/140 and were identifiable in around 32%
of JDM patients. Typically, cutaneous involvement is more
prominent in TIF1-γ-positive patients and encompasses
extensive erythematous lesions that may be presented within
the face, neck (V-sign), shoulders (shawl sign), extensor sur-
faces of the extremities (holster’s sign), and dorsal part of
hands. Children are at a lower risk of developing V-sign than
adults. However, the presence of this rash is higher than in
other autoantibody subgroups. Pediatric patients with
TIF1-γ autoantibodies may present periungual capillary
changes. Severe cutaneous manifestations, such as a lipody-
strophy and skin ulceration, are more common [10]. This
group is also characterized by pronounced photosensitivity
and predominantly chronic disease course. The risk of can-
cer in adult patients with TIF1-γ-positive DM has been
reported frequently throughout the literature [11]; however,
such relationship has not been observed in pediatric
patients [12].

3.2. Anti-Mi-2 Phenotype. Anti-Mi-2 autoantibodies are
directed against Mi-2 protein which is a component of the
nucleosome remodeling deacetylase complex (NuRD) [13].
These antibodies have been demonstrated in about 4-10%
of JDM patients. According to Rider et al., classic dermato-
myositis features such as Gottron’s papules, heliotrope rash,
shawl sign, and V-sign as well as cuticular overgrowth and

carpal tunnel syndrome were more often observed in adults
with anti-Mi-2 autoantibodies compared to juvenile cases
[14], whereas symptoms as myalgia and arthritis had similar
prevalence in both adults and children with anti-Mi-2 auto-
antibodies. In the pediatric cohort, anti-Mi-2 autoantibodies
were associated with greater muscle weakness and dyspha-
gia. The risk of developing interstitial lung disease (ILD)
appears to be lower compared to other dermatomyositis
phenotypes [15]. This group of patients has a relatively good
prognostic profile, due to a good response to conventional
medications (Table 1).

3.3. Anti-MDA5 Phenotype. Autoantibodies against mela-
noma differentiation-associated protein 5 (MDA5) were pre-
viously reported as anti-CADM-140 antibodies that
interacted with a 140 kDa cytoplasmic protein [16]. There
are some discrepancies between studies evaluating the prev-
alence of anti-MDA5 autoantibodies. In the Japanese JDM
cohort, anti-MDA5 autoantibodies were found in 23.8-33%
of cases [17, 18], whereas in the JDM cohort from the United
Kingdom, these autoantibodies were identified in only 7% of
patients [19]. These differences could be explained by the
diversity in ethnicity or environmental background. The
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dermatological features of anti-MDA5-positive JDM include
erythematous papules and macules on the palmar surfaces of
the metacarpal and interphalangeal joints which, contrary to
Gottron’s papules, were often painful. Other findings are
cutaneous ulcerations located on the lateral nailfolds as well
as over the elbows and knees [19]. There is also some evi-
dence for the occurrence of mechanic’s hands, fever, and
arthritis [20–22]. Arthritis is often symmetrical, affecting
the small joints of the hands, and is associated with morning
stiffness [19]. Anti-MDA5 autoantibodies have been
described to be associated with many cases of amyopathic
dermatomyositis presenting rapidly progressive ILD. It is
worth noting, that in one case report of children with anti-
MDA5 autoantibodies, infection of COVID-19 turned out
to be fatal due to serious pulmonary complications [23].
This subset of patients may require more intensive and com-
plex immunosuppressive therapy, as JDM patients with anti-
MDA5 autoantibody-associated ILD are often refractory to
conventional treatment strategies (Table 1).

3.4. Anti-NXP2 Phenotype. The antinuclear matrix protein 2
(NXP2) antibodies, formerly known as anti-MJ antibodies,
are correlated with severe muscle weakness, joint contrac-
tures, intestinal vasculitis, and polyarthritis (Table 1). A
recently conducted study exploring the clinicopathological
subgroups of JDM showed that anti-NXP2 antibodies are
linked to higher clinical severity, due to increased risk of gas-
trointestinal bleeding, ulcers, and dysphagia. It was observed
that low body mass index (BMI) and positive ANA were
associated with gastrointestinal involvement and mortality
in this group of patients [24]. In research performed by
Wang et al., a lowered CD4/CD8 ratio (p = 0:0255) and high
ferritin level (p = 0:0361) appeared to correlate with more
refractory cases [3]. Furthermore, serum ferritin was shown
to be valuable as a predictor of the occurrence of concomi-
tant ILD [25]. To date, many studies found that patients
with anti-NXP-2 autoantibodies are at higher risk of calcino-
sis; the severity of which is considerably worse in the young
children population [26, 27]. Calcinosis is a complication of
dermatomyositis more often observed in pediatric patients,
and it manifests as deposition of insoluble calcium salts that
may be intracutaneous, subcutaneous, fascial, and intramus-
cular. Sometimes calcinosis can even involve visceral organs.
The presence of anti-NXP2 autoantibodies has been shown
to increase the risk of calcinosis. In a cohort of 285 pediatric
patients, 43% of anti-NXP2-positive patients developed cal-
cinosis compared to 30% of anti-NXP2-negative patients
regardless of age (p = 0:025) [27].

3.5. Anti-SAE Phenotype. Autoantibodies to small ubiquitin-
like modifier activating enzyme (anti-SAE) were reported in
JDM patients with a very low prevalence, of less than 1% of
cases (Table 1). In a study performed on the large UK
cohort, only three patients out of 380 had anti-SAE autoan-
tibodies, which presence was linked to clinically amyopathic
dermatomyositis. It is characterized by pathognomonic
cutaneous symptoms of dermatomyositis without muscle
involvement. This disease is infrequently recognized within
a pediatric group [28, 29]. Two patients presented with per-

sistent JDM rash without muscle involvement. Interestingly,
a weakening and an increase in muscle enzymes were later
observed. Myositis was diagnosed by clinical examination,
raised muscle enzymes, and muscle biopsy findings. Con-
trarily, the third patient presented with a history of myalgia
and weakness with no rash. This patient subsequently devel-
oped characteristic dermatomyositis skin manifestations two
years later. Thus, individuals who initially have muscle
symptoms may later develop hallmark cutaneous symptoms
despite achieving remission of muscle disease.

3.6. Anti-SRP and anti-HMGCR Phenotype. Autoantibodies
directed against signal recognition peptide (SRP) and
HMG-CoA reductase (3-hydroxy-3-methyl-glutaryl-coen-
zyme A reductase (HMGCR)) are related to immune-
mediated necrotizing myositis (INM) [30]. These associa-
tions led to the distinction of three INM subclasses: anti-
SRP positive INM, anti-HMGCR positive INM, and sero-
negative INM [31].

Anti-SRP-positive INM represents 1.6% of patients with
JDM [14]. The clinical presentation encompasses severe
muscle weakness, with minimal or no typical JDM rash.
The highly elevated creatinine kinase levels found in these
cases may indicate disruption of the myofiber membrane
due to a severe immune-mediated necrotizing myopathy.
Additionally, Raynaud phenomenon, dysphonia, and dys-
pnea on exertion were reported. There is also a risk of car-
diac abnormalities. However, pediatric patients showed a
greater ability to regenerate muscles, including the cardiac
muscle, thus achieving better results during the follow-up
period [8].

To date, the prevalence of anti-HMGCR autoantibodies
in patients with JDM is estimated to be around 1% [32]. In
the study conducted by Takayuki et al., all pediatric patients
with anti-HMGCR autoantibodies presented distal weakness
in the wrist and ankle flexors and extensors, falling episodes,
muscle atrophy, and fatigue [33]. Moreover, each patient
developed arthralgias and joint contractures. Markedly ele-
vated creatinine kinase level was also reported. It is worth
mentioning that children with an anti-HMGCR-positive
profile exhibited a strong association with HLA DRB1∗
07 : 01. In adults, the HLA allele DRB1∗11 : 01 is involved
in the pathogenesis of anti-HMGCR DM, which may sug-
gest discrepancies in the epitope reactivity between children
and adults [34]. The presence of anti-HMGCR in adults has
been shown to be associated with the use of statins [35].
However, this correlation did not turn out to be significant
in children.

3.7. Anti-ARS Phenotypes. The group of anti-aminoacyl
tRNA synthetase (anti-ARS) autoantibodies consists of
anti-Jo-1, anti-PL-7, anti-PL-12, anti-EJ, anti-OJ, anti-KS,
anti-ZO, and anti-YRS/HA autoantibodies. The presence of
the above antibodies is linked to unique clinical features that
provided for the distinction of the so-called antisynthetase
syndrome. In pediatric populations, this syndrome is rare
and only found in approximately 5% of JDM cases [36].
The characteristic features include myositis, ILD, fever, Ray-
naud’s phenomenon, arthritis, and mechanic’s hands. There
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is also a risk for the development of lipoatrophy. Among
anti-ARS autoantibodies, anti-Jo-1 is most commonly
reported. Moreover, these patients may have a better prog-
nosis, due to lower risk of interstitial lung disease [37].

4. Myositis-Associated Autoantibodies (MAAs)

Myositis-associated antibodies (MAAs) are common in chil-
dren with additional symptoms of various autoimmune con-
nective tissue diseases. JDM can overlap with systemic
sclerosis, inflammatory arthritis, or systemic lupus erythe-
matosus. The best-known MAAs in JDM patients are
antipolymyositis-scleroderma (PM-Scl) and anti-U1-
ribonucleoprotein (RNP) autoantibodies. Anti-PmScl auto-
antibodies were reported in patients showing clinical fea-
tures of both myositis and systemic sclerosis (SSc) [38].
Overlap SSc/myositis has a favorable prognosis because of
the mild myositis and good response to treatment. Nonethe-
less, these autoantibodies were found to be linked to the
development of calcinosis. Pediatric patients may as well
present with intensive skin rashes. Anti-U1-snRNP autoan-
tibodies occurred less likely in JDM and were predominantly
identified in patients with lupus and mixed connective tissue
disease [39].

5. Conclusions

Although JDM is an infrequent autoimmune disease, it rep-
resents the most common type of idiopathic inflammatory
myopathy during childhood. There is an increasing evidence
for the utility of various autoantibodies as prognostic bio-
markers in JDM. While providing novel treatment strategies,
one should consider diversity between clinical presentations
of JDM autoantibody-related subgroups.

Conflicts of Interest

Dominika Kwiatkowska have nothing to disclose. Adam
Reich has been a consultant or speaker for AbbVie, Bio-
derma, Celgene, Chema Elektromet, Eli Lilly, Galderma,
Janssen, Leo Pharma, Medac, Menlo Therapeutics, Novartis,
Pierre-Fabre, Sandoz, and Trevi and principal investigator or
subinvestigator in clinical trials sponsored by AbbVie, Drug
Delivery Solutions Ltd., Galderma, Genentech, Janssen,
Kymab Limited, Leo Pharma, Menlo Therapeutics, Metrio-
Pharm, MSD, Novartis, Pfizer, and Trevi.

Authors’ Contributions

Dominika Kwiatkowska and Adam Reich contributed
equally to this work.

References

[1] A. Meyer, N. Meyer, M. Schaeffer, J. E. Gottenberg, B. Geny,
and J. Sibilia, “Incidence and prevalence of inflammatory
myopathies: a systematic review,” Rheumatology, vol. 54,
no. 1, pp. 50–63, 2015.

[2] E. P. Mendez, R. Lipton, R. Ramsey-Goldman et al., “US inci-
dence of juvenile dermatomyositis, 1995–1998: results from

the National Institute of Arthritis and Musculoskeletal and
Skin Diseases Registry,” Arthritis Care and Research, vol. 49,
no. 3, pp. 300–305, 2003.

[3] X. Wang, Y. Ding, Z. Zhou, J. Hou, Y. Xu, and J. Li, “Clinical
characteristics and poor predictors of anti-NXP2 antibody-
associated Chinese JDM children,” Pediatric Rheumatology,
vol. 19, no. 1, p. 6, 2021.

[4] J. Wienke, C. T. Deakin, L. R. Wedderburn, F. van Wijk, and
A. van Royen-Kerkhof, “Systemic and tissue inflammation in
juvenile dermatomyositis: from pathogenesis to the quest for
monitoring tools,” Frontiers in Immunology, vol. 9, p. 2951,
2018.

[5] L. J. McCann, A. D. Juggins, S. M. Maillard et al., “The Juvenile
Dermatomyositis National Registry and Repository (UK and
Ireland)–clinical characteristics of children recruited within
the first 5 yr,” Rheumatology, vol. 45, no. 10, pp. 1255–1260,
2006.

[6] P. Morris and J. Dare, “Juvenile dermatomyositis as a paraneo-
plastic phenomenon: an update,” Journal of Pediatric Hema-
tology/Oncology, vol. 32, no. 3, pp. 189–191, 2010.

[7] L. Cannon, J. Dvergsten, and C. Stingl, “Juvenile dermatomyo-
sitis and development of malignancy: 2 case reports and a lit-
erature review,” The Journal of Rheumatology, vol. 47, no. 3,
p. 479, 2020.

[8] C. Papadopoulou and L. R. Wedderburn, “Treatment of juve-
nile dermatomyositis: an update,” Pediatric Drugs, vol. 19,
no. 5, pp. 423–434, 2017.

[9] L. M. Pachman and A. M. Khojah, “Advances in juvenile der-
matomyositis: myositis specific antibodies aid in understand-
ing disease heterogeneity,” The Journal of Pediatrics, vol. 195,
pp. 16–27, 2018.

[10] A. Bingham, G. Mamyrova, K. I. Rother et al., “Predictors of
acquired lipodystrophy in juvenile-onset dermatomyositis
and a gradient of severity,” Medicine, vol. 87, no. 2, pp. 70–
86, 2008.

[11] R. Nakashima, “Clinical significance of myositis-specific auto-
antibodies,” Immunological Medicine, vol. 41, no. 3, pp. 103–
112, 2018.

[12] H. Gunawardena, L. R. Wedderburn, J. North et al., “Clinical
associations of autoantibodies to a p155/140 kDa doublet pro-
tein in juvenile dermatomyositis,” Rheumatology, vol. 47,
no. 3, pp. 324–328, 2008.

[13] A. Ghirardello, S. Zampieri, L. Iaccarino et al., “Anti-Mi-2
antibodies,” Autoimmunity, vol. 38, no. 1, pp. 79–83, 2005.

[14] L. G. Rider, M. Shah, G. Mamyrova et al., “The myositis
autoantibody phenotypes of the juvenile idiopathic inflam-
matory myopathies,” Medicine, vol. 92, no. 4, pp. 223–243,
2013.

[15] M. Satoh, S. Tanaka, A. Ceribelli, S. J. Calise, and E. K. L. Chan,
“A comprehensive overview on myositis-specific antibodies:
new and old biomarkers in idiopathic inflammatory myopa-
thy,” Clinical Reviews in Allergy and Immunology, vol. 52,
no. 1, pp. 1–19, 2017.

[16] K. Hoshino, Y. Muro, K. Sugiura, Y. Tomita, R. Nakashima,
and T. Mimori, “Anti-MDA5 and anti-TIF1-γ antibodies have
clinical significance for patients with dermatomyositis,” Rheu-
matology, vol. 49, no. 9, pp. 1726–1733, 2010.

[17] N. Iwata, H. Nakaseko, T. Kohagura et al., “Clinical subsets of
juvenile dermatomyositis classified by myositis-specific auto-
antibodies: experience at a single center in Japan,” Modern
Rheumatology, vol. 29, no. 5, pp. 802–807, 2019.

5BioMed Research International



[18] N. Kobayashi, S. Takezaki, I. Kobayashi et al., “Clinical and
laboratory features of fatal rapidly progressive interstitial lung
disease associated with juvenile dermatomyositis,” Rheumatol-
ogy, vol. 54, no. 5, pp. 784–791, 2015.

[19] S. L. Tansley, Z. E. Betteridge, H. Gunawardena et al., “Anti-
MDA5 autoantibodies in juvenile dermatomyositis identify a
distinct clinical phenotype: a prospective cohort study,”
Arthritis Research & Therapy, vol. 16, no. 4, p. R138, 2014.

[20] G. Mamyrova, T. Kishi, M. Shi et al., “Anti-MDA5 autoanti-
bodies associated with juvenile dermatomyositis constitute a
distinct phenotype in North America,” Rheumatology,
vol. 60, no. 4, pp. 1839–1849, 2021.

[21] T. W. Yeung, K. N. Cheong, Y. L. Lau, and K. C. N. Tse, “Ado-
lescent-onset anti-MDA5 antibody-positive juvenile dermato-
myositis with rapidly progressive interstitial lung disease and
spontaneous pneumomediastinum: a case report and literature
review,” Pediatric Rheumatology Online Journal, vol. 19, no. 1,
p. 103, 2021.

[22] S. Sabbagh, A. Almeida de Jesus, S. Hwang et al., “Treatment of
anti-MDA5 autoantibody-positive juvenile dermatomyositis
using tofacitinib,” Brain, vol. 142, no. 11, article e59, 2019.

[23] C. Quintana-Ortega, A. Remesal, M. Ruiz de Valbuena et al.,
“Fatal outcome of anti-MDA5 juvenile dermatomyositis in a
paediatric COVID-19 patient: a case report,” Modern Rheu-
matology Case Reports, vol. 5, no. 1, pp. 101–107, 2021.

[24] J. Aouizerate, M. de Antonio, B. Bader-Meunier et al., “Muscle
ischaemia associated with NXP2 autoantibodies: a severe sub-
type of juvenile dermatomyositis,” Rheumatology, vol. 57,
no. 5, pp. 873–879, 2018.

[25] T. Gono, Y. Kawaguchi, M. Hara et al., “Increased ferritin pre-
dicts development and severity of acute interstitial lung disease
as a complication of dermatomyositis,” Rheumatology, vol. 49,
no. 7, pp. 1354–1360, 2010.

[26] H. Gunawardena, L. R. Wedderburn, H. Chinoy et al., “Auto-
antibodies to a 140-kd protein in juvenile dermatomyositis are
associated with calcinosis,” Arthritis and Rheumatism, vol. 60,
no. 6, pp. 1807–1814, 2009.

[27] S. L. Tansley, Z. E. Betteridge, G. Shaddick et al., “Calcinosis in
juvenile dermatomyositis is influenced by both anti-NXP2
autoantibody status and age at disease onset,” Rheumatology,
vol. 53, no. 12, pp. 2204–2208, 2014.

[28] S. L. Tansley, S. Simou, G. Shaddick et al., “Autoantibodies in
juvenile-onset myositis: their diagnostic value and associated
clinical phenotype in a large UK cohort,” Journal of Autoim-
munity, vol. 84, pp. 55–64, 2017.

[29] Z. E. Betteridge, H. Gunawardena, H. Chinoy et al., “Clinical
and human leucocyte antigen class II haplotype associations
of autoantibodies to small ubiquitin-like modifier enzyme, a
dermatomyositis- specific autoantigen target, in UK Caucasian
adult-onset myositis,” Annals of the Rheumatic Diseases,
vol. 68, no. 10, pp. 1621–1625, 2009.

[30] W. Stenzel, H. H. Goebel, and E. Aronica, “Review: immune-
mediated necrotizing myopathies - a heterogeneous group of
diseases with specific myopathological features,” Neuropathol-
ogy and Applied Neurobiology, vol. 38, no. 7, pp. 632–646,
2012.

[31] Y. Allenbach, O. Benveniste, W. Stenzel, and O. Boyer,
“Immune-mediated necrotizing myopathy: clinical features
and pathogenesis,” Nature Reviews Rheumatology, vol. 16,
no. 12, pp. 689–701, 2020.

[32] S. L. Tansley, Z. E. Betteridge, S. Simou et al., “Anti-HMGCR
autoantibodies in juvenile idiopathic inflammatory myopa-
thies identify a rare but clinically important subset of patients,”
The Journal of Rheumatology, vol. 44, no. 4, pp. 488–492, 2017.

[33] T. Kishi, L. G. Rider, K. Pak et al., “Association of anti–3-
hydroxy-3-methylglutaryl-coenzyme a reductase autoanti-
bodies with DRB1∗07:01 and severe myositis in juvenile myo-
sitis patients,” Arthritis Care and Research, vol. 69, no. 7,
pp. 1088–1094, 2017.

[34] A. L. Mammen, D. Gaudet, D. Brisson et al., “Increased fre-
quency of DRB1∗11:01 in anti-hydroxymethylglutaryl- coen-
zyme a reductase-associated autoimmune myopathy,” Arthritis
Care and Research, vol. 64, no. 8, pp. 1233–1237, 2012.

[35] M. Turrin, “Statins and immune-mediated necrotizing myop-
athy,” Clinical Management Issues, vol. 12, no. 1, 2019.

[36] D. Li and S. L. Tansley, “Juvenile dermatomyositis—clinical phe-
notypes,” Current Rheumatology Reports, vol. 21, no. 12, 2019.

[37] J.-Q. Wu, M.-P. Lu, and A. M. Reed, “Juvenile dermatomyosi-
tis: advances in clinical presentation, myositis-specific anti-
bodies and treatment,” World Journal of Pediatrics, vol. 16,
no. 1, pp. 31–43, 2020.

[38] L. Fotis, K. W. Baszis, A. J. White, and A. R. French, “Four
cases of anti-PM/Scl antibody-positive juvenile overlap syn-
drome with features of myositis and systemic sclerosis,” The
Journal of Rheumatology, vol. 43, no. 9, pp. 1768-1769, 2016.

[39] P. Coppo, J. P. Clauvel, D. Bengoufa, E. Oksenhendler,
C. Lacroix, and K. Lassoued, “Inflammatory myositis associ-
ated with anti-U1-small nuclear ribonucleoprotein antibodies:
a subset of myositis associated with a favourable outcome,”
Rheumatology, vol. 41, no. 9, pp. 1040–1046, 2002.

6 BioMed Research International


	The Significance of Autoantibodies in Juvenile Dermatomyositis
	1. Introduction
	1.1. Clinical Presentation of JDM Correlates with Specific Autoantibodies

	2. Materials and Methods
	3. Myositis-Specific Autoantibodies
	3.1. Anti-TIF1-γ Phenotype
	3.2. Anti-Mi-2 Phenotype
	3.3. Anti-MDA5 Phenotype
	3.4. Anti-NXP2 Phenotype
	3.5. Anti-SAE Phenotype
	3.6. Anti-SRP and anti-HMGCR Phenotype
	3.7. Anti-ARS Phenotypes

	4. Myositis-Associated Autoantibodies (MAAs)
	5. Conclusions
	Conflicts of Interest
	Authors’ Contributions

