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Abstract

Background: Patients with idiopathic inflammatory myopathy and autoantibodies directed against melanoma
differentiation-associated protein 5 (MDA5) characteristically have interstitial lung disease, severe cutaneous
involvement, arthritis, and relatively mild myositis. Cardiac involvement in idiopathic inflammatory myopathy can
occur and has been associated with anti-signal recognition particle and anti-polymyositis-scleroderma
autoantibodies, but not with anti-MDA5 autoantibodies.

Case presentation: A 14-year-old male presented with weakness, second-degree heart block, arthritis, and
hematologic cytopenias. Imaging and biopsies confirmed the diagnosis of juvenile idiopathic inflammatory
myopathy, and he had high titer anti-MDA5 autoantibodies. There were no cutaneous or pulmonary
abnormalities. While on prednisone and methotrexate, the patient’s heart block improved from second- to
first-degree and the cytopenias resolved. Persistent myositis prompted the addition of intravenous
immunoglobulin. Seven months into the disease course, the arthritis and myositis are in remission and the
patient is no longer taking corticosteroids.

Conclusions: We report a novel case of a patient with juvenile idiopathic myositis who lacked the typical
cutaneous and pulmonary findings associated with anti-MDA5 positivity, but who had cardiac conduction
defects. This report broadens the clinical spectrum of anti-MDA5-associated inflammatory myopathy.
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Background
Patients with idiopathic inflammatory myopathy (IIM)
and autoantibodies directed against melanoma differenti-
ation-associated protein 5 (anti-MDA5) characteristically
have interstitial lung disease (ILD), severe cutaneous in-
volvement, arthritis, and relatively mild myositis. Arthritis

is reported in 100% of IIM patients with anti-MDA5 anti-
bodies. The other features vary in incidence between study
populations but appear to occur more commonly in pa-
tients with anti-MDA5 compared to other myositis
autoantibodies [1–5]. Cardiac involvement and the lack of
either cutaneous or lung abnormalities in juvenile IIM
(JIIM) patients with anti-MDA5 antibodies has not been
documented previously. We describe a unique case of a
patient with anti-MDA5-associated JIIM.

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: binstadt@umn.edu
1Department of Pediatrics, Division of Rheumatology, Allergy & Immunology,
University of Minnesota, Minneapolis, USA
Full list of author information is available at the end of the article

BMC RheumatologyRyan et al. BMC Rheumatology             (2021) 5:8 
https://doi.org/10.1186/s41927-021-00180-9

http://crossmark.crossref.org/dialog/?doi=10.1186/s41927-021-00180-9&domain=pdf
http://orcid.org/0000-0003-3127-3856
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:binstadt@umn.edu


Case presentation
A 14-year-old male with history of alopecia areata
presented with a 2-month history of progressive fa-
tigue, 5 kg weight loss, muscle weakness, and painful
swollen joints. Physical examination revealed arthritis
in the wrists and several finger joints, myalgias with
initially normal strength, and a small patch of alope-
cia on his head. He had no rash, and his lungs were
clear. He underwent an extensive evaluation for ma-
lignancy, infections, and systemic rheumatic diseases.
Evaluation was notable for cytopenias (nadir leuko-
cytes 2.7 × 109/L, lymphocytes 0.9 × 109/L, hemoglobin
10.5 g/dL, platelets 137 × 109/L), but examination of
the bone marrow was normal. Anti-platelet anti-
bodies were not detected. Parvovirus titers demon-
strated past exposure. He had intermittently
elevated muscle enzymes (AST 83 U/L [reference
range 0–50 U/L], aldolase 10.9 U/L [reference range
3.3–9.7 U/L], CK 318 U/L [reference range 30–225
U/L], LDH 694 U/L [reference range 0–337 U/L]),
and normal von Willebrand factor antigen at initial
presentation.
Magnetic resonance imaging (MRI) of his pelvis

and proximal thighs revealed both myositis and fas-
ciitis (Fig. 1a). Examination of his hands showed no
cutaneous disease (Fig. 1b). Computed tomography
of the chest was normal (Fig. 1c). A muscle biopsy
from his left quadricep muscle demonstrated findings
consistent with inflammatory myopathy similar to
dermatomyositis (Fig. 1d). The patchy distribution of
myositis found on MRI and muscle histology corre-
lated with his mild myositis on exam. A myositis
autoantibody panel revealed high positive anti-MDA5
antibodies but no other specific antibodies. Intermit-
tent, asymptomatic high-grade second-degree heart
block was identified via electrocardiogram and tel-
emetry (Fig. 1e). Cardiac laboratory evaluation was
notable for transiently elevated N-terminal pro b-
type natriuretic peptide 820 pg/mL [reference range
0–240 pg/mL], but troponin I ES was normal. No
additional cardiac testing was done.
He was diagnosed with JIIM and started on oral

methotrexate (15 mg weekly) and oral prednisone (20
mg daily). After 2 weeks of treatment, he continued
to have active myositis. Therefore, he was started on
intravenous methylprednisolone (1 g weekly) in
addition to increased oral methotrexate (25 mg
weekly) and oral prednisone (40 mg daily). One
month into therapy, he had mild improvement in his
myalgias and improvement in his heart block from
second- to first-degree. His cytopenias resolved and
muscle enzymes improved but remained slightly ele-
vated. His von Willibrand factor antigen was now
mildly elevated. Pulmonary function testing was

normal with DLCO of 72%. Monthly intravenous im-
munoglobulin (IVIG) was added due to persistent
weakness and myalgias. His myositis improved more
significantly with the addition of IVIG, allowing
tapering and eventual discontinuation of the cortico-
steroids. Five months into treatment, the patient con-
tinues to lack the cutaneous or pulmonary features
characteristically associated with anti-MDA5 seroposi-
tivity. His arthritis has resolved, strength is normal,
and muscle enzymes have normalized. His most re-
cent pulmonary function tests were again normal with
an improved DLCO of 83%.

Discussion and conclusions
There are no prior reports of patients with anti-
MDA5 JIIM who lack both cutaneous and pulmon-
ary features. In a recent case series that included
13 patients with anti-MDA5 JIIM, 9 patients had
ILD at some point in their disease course. The on-
set of ILD occurred a median of 4 months after
diagnosis with one patient developing ILD as late as
85 months after diagnosis [3]. Hence, it is possible
that our patient could still develop pulmonary
involvement.
This patient uniquely had second-degree heart

block which has not been previously described in
anti-MDA5 positive JIIM patients. In general, cardiac
abnormalities are uncommon in patients with JIIM.
A large, multicenter study reported cardiac abnor-
malities in only 2.9% of > 400 juvenile dermatomyo-
sitis patients, including myocarditis, pericarditis, and
conduction defects; however, this study contained no
information regarding autoantibodies [6]. Myositis
autoantibodies previously associated with cardiac ab-
normalities in JIIM patients include anti-signal rec-
ognition particle and anti-polymyositis-scleroderma
[5, 7]. To our knowledge, there is only one other
case report of conduction abnormalities in anti-
MDA5 IIM: a 68-year-old female who had complete
heart block [8]. We speculate that our patient had
inflammatory changes within the myocardium that
resulted in the observed conduction abnormalities.
The resolution of his heart block after immunomod-
ulatory treatments is consistent with this notion. Lit-
erature regarding the responsiveness of IIM-associated
conduction defects to immunomodulatory therapy is
mixed, with one report demonstrating improvement
in some children, but not in adults [9].
In conclusion, cardiac conduction abnormalities can

occur in anti-MDA5-associated JIIM. Furthermore,
JIIM can arise in the absence of ILD or cutaneous ab-
normalities. Close monitoring for ILD is recommended for
IIM patients with anti-MDA5 seropositivity. Evaluation for
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Fig. 1 (See legend on next page.)
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cardiac conduction defects and other cardiac abnormalities
is also recommended.
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(See figure on previous page.)
Fig. 1 Representative images from an adolescent with anti-MDA5 JIIM. a Pelvis and thigh MRI without contrast coronal STIR view demonstrating
patchy increased signal intensity. b Absence of rash on hands c Normal non-contrast chest computed tomography, axial view d Muscle biopsy stained
with the indicated dyes or antibodies. H&E, i: Perimysial (black arrow) and endomysial (yellow arrow) inflammatory infiltrates. H&E, ii: Highlights marked
fiber size variation with perifascicular atrophy with fibers showing purple discoloration and disrupted internal architecture (black arrow), perivascular
inflammation (yellow arrow), many muscle fibers have central nuclei and vacuolar degeneration (arrowhead). Acid Phosphatase: Red staining
predominantly in perimysium highlights inflammation involving histiocytes. Alkaline Phosphatase: Black staining highlights perimysial connective tissue
reactivity. ATPase shows highlights of perifascicular atrophy and patchy loss of staining indicative of necrosis and degeneration (black arrow). Anti-
CD68 staining localized to areas of inflammation involving histiocytes, especially in perimysium (arrows). Anti-CD3 and CD8 staining localized to areas
of T-cell lymphocytic infiltrates (arrows). e Telemetry: top: Bradycardia with Wenckebach; bottom: 2:1 atrioventricular block
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