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【 CASE REPORT 】

Dermatomyositis Which Was Double Positive for Anti-MDA
5 and Anti-ARS Antibodies That Was Successfully Treated

by Intensive Immunosuppressive Therapy
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Abstract:
Myositis-specific autoantibody is associated with the clinical phenotype and prognosis of dermatomyositis.

Anti-melanoma differentiation-associated gene 5 (MDA5) and anti-aminoacyl-tRNA synthetase (ARS) anti-

bodies are generally mutually exclusive. We herein present an extremely rare case of dermatomyositis which

showed double positivity for anti-MDA5 and anti-ARS antibodies. There have been very few reported cases

of double positive anti-MDA5, anti-ARS antibodies. In such cases, the clinical characteristics of each autoan-

tibody can coexist. Thus, we should pay attention to the rapidly progressing features of anti-MDA5 as well

as the chronic relapsing features of anti-ARS for the better management of this rare condition.

Key words: dermatomyositis, anti-MDA5 antibody, anti-ARS antibody, anti-PL-12 antibody, interstitial lung

disease

(Intern Med 61: 1085-1091, 2022)
(DOI: 10.2169/internalmedicine.8579-21)

Introduction

Myositis-specific autoantibodies (MSAs) are comprised of

anti-aminoacyl-tRNA synthetase (ARS), anti-Mi-2, anti-

transcriptional intermediary factor 1γ, and anti-melanoma

differentiation-associated gene 5 (MDA5) antibodies (1, 2).

Anti-ARS antibodies can be further classified into eight sub-

types: anti-histidyl (anti-Jo-1), anti-threonyl (anti-PL-7),

anti-alanyl (anti-PL-12), anti-glycyl (anti-EJ), anti-isoleucyl

(anti-OJ), anti-asparaginyl (anti-KS), anti-phenylalanyl (anti-

Zo), and anti-tyrosyl (anti-Ha) antibodies (3, 4). MSAs are

expected to be useful for the diagnosis of dermatomyositis

since the disease specificity of these autoantibodies is ex-

tremely high. In addition, these autoantibodies closely corre-

late with the clinical disease types and therefore are helpful

for predicting any complications and for making a progno-

sis. Some MSAs are also useful for determining the thera-

peutic effects and disease activity because they correlate

with the disease status (3, 4).

Anti-MDA5-positive dermatomyositis is characterized by

cutaneous and oral ulceration, painful palmar papules, and

rapidly progressive interstitial lung disease with fatal out-

come (5, 6), whereas anti-ARS syndrome is classically

known for myositis, fever, Raynaud’s phenomenon, arthritis,

mechanic’s hands, and chronic relapsing interstitial lung dis-

ease (1). Previous studies indicated that anti-MDA5 and

anti-ARS antibodies rarely coexist because MSAs are, in

general, mutually exclusive (1). There have only been three

reported cases which were double positive for anti-MDA5

and anti-ARS antibodies (7-9). When anti-MDA5 and anti-

ARS antibodies coexist, physicians may therefore be faced

with various difficulties regarding clinical judgment since

these conditions require a different intensity of immunosup-

pressive therapy. However, due to the extreme rarity of this

condition, the characteristics and prognosis of dermato-

myositis which are double positive for anti-MDA5 and anti-

ARS antibodies remain unknown, thus necessitating the ac-

cumulation of the cases. We herein report a case of anti-

MDA5, anti-ARS double-positive dermatomyositis, and also
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Figure　1.　Skin findings at the time of hospitalization. (a) Heliotrope rash. (b) Mechanics hands. (c) 
Painful ulceration of Gottron’s papules on the elbows. (d) Painful ulceration of Gottron’s papules on 
the palm of the hands.

review the pertinent literature to increase our understanding

of this condition.

Case Report

A 51-year-old female who had been suffering from dysp-

nea, hoarseness, and Gottron’s papules presented to our hos-

pital in March 2021. She had been taking a walk along the

river every day for 10 years. She had no fever, Raynaud’s

phenomenon, or joint pain. Her arterial oxygen saturation of

pulse oximetry was 88% at room air. Physical examination

revealed a heliotrope rash, mechanics hands, and painful ul-

ceration of Gottron’s papules on the elbows and palm of the

hands (Fig. 1a-d). Lung auscultation showed bilateral fine

crackles. No muscle weakness was observed. Blood test

showed elevated levels of C-reactive protein (1.83 mg/dL,

normal <0.14 mg/dL), ferritin (696 ng/mL, normal <464 ng/

mL), and Krebs von den Lungen-6 (1,670 U/mL, normal <

500 U/mL). The serum creatinine kinase level was within

the normal range (45 U/L, normal 153< U/L). Anti-MDA5

and anti-ARS antibodies were positive with extremely high

titers according to the findings of an enzyme-linked im-

munosorbent assay (anti-MDA5 antibody; 5,000 units, nor-

mal <32 units, and anti-ARS antibody; 44.1 units, normal <

25 units). MESACUP™ (Medical & Biological Laborato-

ries, Japan) was used to measure the anti-MDA5 and anti-

ARS antibodies. We further investigated the autoantigen of

anti-ARS antibody by immunoblot assay [EUROLINE

Myositis Antigens Profile 3 (IgG), Euroimmun, Lübeck,

Germany], which thus revealed positivity for anti-PL-12 an-

tibody. She had HLA-DR12 (DRB1*12:02), DR4 (DRB1*

0405), A11, A24, B13, and B35. A laryngoscope examina-

tion found the laryngeal ulcer and inflammation (Fig. 2a).

Chest computed tomography (CT) revealed upper random

ground-glass attenuation (GGA) and lower peripheral con-

solidation, reticulation and traction bronchiectasis

(Fig. 3a-b). A pulmonary function test demonstrated an im-

paired lung diffusing capacity for carbon monoxide 34.5%

(normal >70%), vital capacity (%VC) 79.0% and a forced

expiratory volume in 1 second (FEV1%) 58.7%. A skin bi-

opsy showed the vascular fibrin deposition with perivascular

inflammation (Fig. 4a-c). We diagnosed her to have clini-

cally amyopathic dermatomyositis (CADM) complicated

with interstitial lung disease, showing the characteristics for

both anti-MDA5 (reverse Gottron’s papules with ulcers, and

peripheral consolidations and random ground-glass attenu-

ations on chest CT) and anti-ARS (mechanic’s hands, and

reticulation and traction bronchiectasis on chest CT) anti-

bodies. She was treated with a nasal canula and intensive

combination therapy with methylprednisolone pulse (1 g

daily for three days), followed by high dose of prednisolone

(60 mg/day), intravenous cyclophosphamide (1,000 mg

every 2-3 weeks, 6 times), and tacrolimus (trough concentra-

tion: 10 ng/mL). Her dyspnea disappeared soon thereafter

and she could thus stop the use of the nasal canula. The

painful ulceration of Gottron’s papules gradually improved
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Figure　2.　The laryngeal findings obtained from the laryngoscopy examination. (a) The presence of 
a laryngeal ulcer and inflammation at the time of hospitalization. (b) The complete resolution of la-
ryngeal inflammation after administering intensive immunosuppressive therapy.

Figure　3.　The findings of the chest computed tomography (CT). (a) Upper random ground-glass 
attenuation (GGA). (b) Lower peripheral consolidation, reticulation and traction bronchiectasis. (c, 
d) The chest CT findings at the 3-month follow-up after treatment. An improvement was observed of 
the consolidations, and the residual ground glass opacities with reticulation and traction bronchiecta-
sis.

(Fig. 5a-d). A re-examination using a laryngoscope showed

the complete resolution of laryngeal inflammation (Fig. 2b).

Chest CT at the 3-month follow-up after treatment revealed

an improvement of the consolidations but the residual

ground glass opacities with reticulation and traction bron-

chiectasis still remained (Fig. 3c-d). A pulmonary function

test showed a marked improvement; lung diffusing capacity

for carbon monoxide of 43.8%, %VC of 98.9%, and FEV

1% of 84.2%. Serum C-reactive protein and ferritin levels

normalized. The titer of anti-MDA5 antibody also tended to

decrease (1,150 units at 3 months after the immunosuppres-

sive therapy), and anti-ARS antibody was then found to be

negative in parallel with the observed clinical improvements.

The prednisolone dose was gradually tapered to 10 mg/day,

and intravenous cyclophosphamide was switched to oral

azathioprine. Currently, her disease status remains stable

without any relapse for six months.

Discussion

Table shows the detailed information of four reported

cases of double positive anti-MDA5, anti-ARS antibodies in-
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Figure　4.　The pathological findings of a skin biopsy; Hematoxylin and Eosin staining. (a) The ede-
ma of the dermis, and the infiltration of lymphocyte-based inflammatory cell around blood vessels. 
(b) The perivascular inflammation. (c) The vascular fibrin deposition.

Figure　5.　Clinical course of the skin findings. (a, b) The worst skin findings were observed on day 
45 of hospitalization. (c, d) The painful ulceration of Gottron’s papules improved at 6 months after 
treatment.

cluding our present case. Three cases were Japanese and one

case was Hispanic. All cases were female. The mean age

was 44 years of age (range: 27 to 53). All cases had poor

muscle symptoms and had skin rush such as Gottron’s

papules. Two cases had anti-MDA5 antibody associated skin

ulcerations in addition to the anti-ARS antibody associated

skin manifestations such as mechanics hands. The details of

four anti-ARS antibodies were as follows: anti-PL-7 (n=2),

anti-PL-12 (n=1), and anti-EJ (n=1). Three cases had chest

CT findings for both anti-MDA5 (peripheral consolidations

and random ground-glass attenuations) and anti-ARS (reticu-

lation and traction bronchiectasis) antibodies. All cases were

treated with intensive combination therapy. Two cases expe-

rienced disease relapses during the clinical course. One case

was refractory to the combination therapy and eventually

died.

Anti-MDA5 antibody positive dermatomyositis has a high

mortality rate (41%) due to the onset of rapidly progressive

interstitial lung disease within 6 months after the diagnosis,

but recurrence rarely occurs once such patients have sur-

vived (10). On the other hand, anti-ARS antibody-positive

dermatomyositis manifests a chronic relapsing course (11).

As shown in Table, the cases of double positive anti-MDA5,

anti-ARS antibodies can show not only a rapidly progress-

ing clinical course, but also a chronic relapsing course.

Thus, if clinicians encounter cases of double positive anti-

MDA5, anti-ARS antibodies, they should pay close attention

to the rapidly progressing features of anti-MDA5 antibody

positive interstitial lung disease as well as chronic relapsing

features of anti-ARS antibody in order to successfully man-

age this condition.

The characteristics of the chest CT findings of anti-MDA

5 antibody positive interstitial lung disease have been re-

ported to show consolidation in the lower lobe, random
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Table.　The Characteristics of Four Cases of Anti-MDA-5, Anti-ARS Double-positive Dermatomyositis Including Our Case.

Ref. 7 8 9 Our case

Race Japanese Japanese Hispanic Japanese

Sex Female Female Female Female

Age (years-old) 43 53 27 51

Anti-ARS antibody Anti-PL-7 Anti-EJ Anti-PL-7 Anti-PL-12

Diagnostic testing tool Immunoprecipitation assay Immunoprecipitation assay Immunoblot assay ELISA and immunoblot assay

Skin findings Heliotrope rash, facial 

erythema, shawl sign, 

Gottron’s papules, 

periungual erythema, nail 

fold bleeding

Heliotrope rash, facial erythema, 

Gottron’s papules with ulcers, 

mechanic’s hands, periungual 

erythema

Gottron’s papules Heliotrope rash, mechanics 

hands, Gottron’s papules with 

ulcers

Findings of ILD Consolidations and GGA 

with peripheral 

distribution, subpleural 

line, intralobular reticular 

opacities with subpleural

Initial presentation with anti-EJ and 

anti-MDA5: Lower peripheral 

reticulation and GGA. 15 years 

after onset during acute 

exacerbation with anti-MDA5: 

Rapidly progressive course with 

newly developed random GGA

Extensive GGA 

bilaterally without 

bronchiectasis

Upper random  GGA, lower 

peripheral reticulation with 

consolidation and traction 

bronchiectasis

Treatment PSL (1 mg/kg) + TAC + 

IVCY + IVIg

High dose steroid + TAC + IVCY 

+ Plasmapheresis

Methylprednisolone 

pulse + IVIg + RTX

Methylprednisolone pulse + 

TAC + IVCY + IVIg

Respiratory assistance Unknown High-flow nasal cannula VV-ECMO Nasal cannula 1L/min

Observation period 3 and half years 15 years 23 days 6 months

Clinical course of ILD Gradually progressive 

traction bronchiectasis and 

volume loss of the lower 

lobes

Gradually progressive traction 

bronchiectasis and volume loss of 

the lower lobes

Worsening of 

consolidation and 

persistent patchy 

ground glass opacities 

bilaterally

Improvement of consolidations 

but the residual lower 

peripheral ground glass 

opacities with reticulation and 

traction bronchiectasis

Outcome Surviving with some 

relapse

Surviving with some relapse Passed away Surviving

PSL: prednisolone, TAC: tacrolimus, AZP: azathioprine, IVCY: intravenous cyclophosphamide, IVIg: intravenous immunoglobulin, GGA: ground-glass attenua-

tion

ground glass attenuation, and the absence of intralobular re-

ticular opacities (12). On the other hand, the chest CT find-

ings of anti-ARS antibody positive interstitial lung disease

are characterized by nonspecific interstitial pneumonia, re-

ticulation, and traction bronchiectasis, which are predomi-

nantly distributed in the lower lobe, peripheral and/or peri-

bronchovascular areas (13-15). The findings of our present

case had the characteristics of both anti-MDA5 and anti-

ARS antibodies; upper random ground glass attenuation and

lower consolidation as the characteristics of anti-MDA5 anti-

body, whereas lower peripheral reticulation with traction

bronchiectasis occurred as the characteristics of anti-ARS

antibody. Interestingly, the findings of upper random ground

glass attenuation and lower consolidation improved after the

administration of intensive immunosuppressive therapy,

while lower peripheral reticulation with traction bronchiecta-

sis remained refractory. Of note, each subclass of anti-ARS

antibodies is associated with the certain clinical features,

and anti-PL-7 or anti-PL-12 antibody positive cases are

known for being associated with treatment-resistant intersti-

tial lung disease with a poor prognosis (16), and these find-

ings were consistent with our present case.

The titer of anti-MDA5 antibody reflects the severity and

disease activity of rapidly progressive interstitial lung dis-

ease in patients with CADM (17, 18). Our present case

showed an extremely high titer of anti-MDA5 antibody, sug-

gesting a severe type of this condition. The titer of anti-

MDA5 antibody decreased after the administration of im-

munosuppressive therapy, and serial monitoring of this anti-

body might be useful in order to recognize the early signs

of disease relapse in the future.

One study reported that the titer of anti-Jo-1 antibody cor-

related with the disease activity (19), while another study

also reported that anti-EJ antibody became negative after

performing immunosuppressive therapy (8). Our case

showed the negative conversion of anti-ARS antibody after

immunosuppressive therapy during the clinical course. Thus,

it is of great interest to examine whether the titer of anti-

ARS antibody may reflect the disease activity and thus pre-

dict any disease relapse in the future.

Previous studies reported that oral erosion is one of the

characteristic features of anti-MDA5-antibody positive

CADM (20, 21). To our knowledge, this is the second case

describing a laryngeal ulcer in anti-MDA5-antibody positive

CADM. In line with the first report (22), the laryngoscopic

findings improved after immunosuppressive therapy along

with an improvement of the skin ulcers in our case, suggest-

ing that laryngeal involvement was associated with the

pathophysiology of anti-MDA5-antibody positive CADM.

The pathophysiology of skin lesions in anti-MDA5-antibody

positive CADM is considered to be a type of vasculopathy

characterized by perivascular inflammation and vascular fi-
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brin deposition (21), as shown in our present case. If clini-

cians encounter cases presenting with hoarseness and skin

rash, it is important to consider the possibility of anti-MDA

5-antibody positive CADM in order to make an early diag-

nosis and start treatment in a timely manner due to the po-

tentially fatal nature of the disease.

Regarding host genetic factors, multiple studies have re-

ported the association of HLA-DR12 (HLA-DRB1*12:01

and HLA-DRB1*12:02) with anti-MDA5 antibody positive

cases (23-25). HLA-DR4 (DRB1*0405) was reported to be

associated with anti-MDA5 (26) or anti-ARS antibody posi-

tive cases in Japan (27). Our case showed both HLA-DR12

(DRB1*12:02) and DR4 (DRB1*0405), which might be the

candidate genetic factors for the cases with double positive

anti-MDA5, anti-ARS antibodies. Further studies are re-

quired to examine whether specific genetic factors are asso-

ciated with the onset of double positive anti-MDA5, anti-

ARS antibodies in CADM.

In conclusion, we herein presented our case of CADM

which was found to be double positive for anti-MDA5, anti-

ARS (anti-PL-12) antibodies. It is considered that MSAs are

generally mutually exclusive, but there have been some

cases of double positive anti-MDA5, anti-ARS antibodies. In

those cases, the clinical characteristics of each autoantibody

can coexist, thus suggesting the necessity of clinicians to

pay particular attention to each of them. Due to the small

number of cases of double positive anti-MDA5, anti-ARS

antibodies, further investigation is needed in the future.

Written informed consent for publication of this case report

was obtained from the patient by the author.

The authors state that they have no Conflict of Interest (COI).

Satoshi Hama and Misako Higashida-Konishi contributed

equally.
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