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Abstract

Anti-MDAS antibody-positive patients with clinically amyopathic dermatomyositis (CADM) are at high
risk of developing rapidly progressive interstitial lung disease (ILD), which is associated with a high mortal-
ity rate. Approximately half of the patients with ILD recover; however, the long-term clinical course of these
patients has not been fully reported and is not completely understood. This report describes the atypical clini-
cal course of an anti-MDAS5 antibody-positive CADM patient who experienced three deteriorations of ILD in
9 years. These findings indicate that the ILD in anti-MDAS antibody-positive patients may not only be rap-
idly progressive, but may also be chronic and recurrent.
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Introduction

Case Report

Clinically amyopathic dermatomyositis (CADM), a sub-
type of dermatomyositis (DM), with little or no muscle in-
volvement, is frequently accompanied by rapidly progressive
interstitial lung disease (RP-ILD), which is resistant to ag-
gressive immunosuppressive therapy and often fatal (1-3).
The detection of the antibody to CADM-140/melanoma
differentiation-associated gene 5 (MDAS) is diagnostic for
CADM, and is strongly associated with the pathogenesis,
disease activity, and mortality of RP-ILD (4-6). The mortal-
ity rate of anti-MDAS antibody-positive CADM patients
who develop RP-ILD is reported to be approximately 50%,
with most deaths occurring during the very early stages of
the illness (7, 8). To our knowledge, there have been no re-
ports of patients experiencing multiple deteriorations of anti-
MDAS antibody-associated ILD. This report describes the
case of an anti-MDAS5 antibody-positive CADM patient who
experienced three deteriorations of ILD over 9 years.

A 59-year-old Japanese woman presented to our hospital
with a high fever and erythema on her elbows and knees
that had started 2 weeks previously. She had no relevant
medical history, and no history of cigarette smoking or aller-
gies. A physical examination revealed Gottron’s papules, pe-
riungual erythema, the shawl sign, scaling erythema on both
knees and elbows, and fine crackles at the bases of both
lungs. We did not observe muscle weakness, myalgia, re-
verse Gottron’s sign or skin ulcers. A chest X-ray revealed
ground glass opacities (GGO) in both lower lung fields
(Fig. 1a). Chest computed tomography (CT) revealed bilat-
eral lower consolidation, non-septal plate-like opacity, in-
tralobular septal thickening, and traction bronchiectasis
(Fig. 2a). Laboratory analyses revealed an erythrocyte sedi-
mentation rate of 93 mm/h, a C-reactive protein concentra-
tion of 1.9 mg/dL, a KL-6 level of 1,147 IU/L, an SP-D
concentration of 250 ng/mL, a creatinine kinase level of 303
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Figure 1. Chest X rays of our patient at the onset (a) and after the first (b), second (c), and third (e)
deteriorations of ILD, showing the peripheral infiltration in the lower lung field and volume loss. A
chest X ray taken during remission, between the second and third deteriorations, is shown (d) for
comparison.

Figure 2. Chest CT scans of our patient at the onset (a) and after the first (b), second (c), and third
(e) deteriorations of ILD, showing peribronchovascular consolidation in the dorsal lungs and non-
septal plate-like opacities, intralobular septal thickening, traction bronchiectasis, and peripheral in-
tralobular reticular opacities. The longitudinal levels were not the same, because typical patterns are
shown in this figure. A chest CT scan taken during remission, between the second and third deteriora-
tions, is shown for comparison (d).
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Figure 3. The skin symptoms of this patient, showing (a) periungual erythema (arrows) and Got-

tron’s papules (arrowheads), and (b) scaling erythema on the elbows.

IU/L, and an aldolase level of 5.1 IU/L. Her complete blood
cell count and liver and renal functions were normal. Rheu-
matoid factor, antinuclear autoantibodies, and Jo-1 antibod-
ies were not detected. An electromyogram revealed normal
findings, thus we did not perform a muscle biopsy. She was
diagnosed with possible dermatomyositis (9) and treatment
with oral prednisolone (PSL; 30 mg/day) was initiated. Her
fever and dermatological symptoms improved quickly, and
her lung GGOs gradually disappeared. The corticosteroid
dose was gradually tapered at the outpatient clinic.

One year later, the patient presented with dyspnea on ex-
ertion (DOE), low-grade fever, and the worsening of Got-
tron’s papules and scaling erythema. She was taking PSL
(10 mg/day). An arterial blood gas (ABG) analysis in ambi-
ent air revealed partial pressure oxygen (PaO.) level of 74.7
Torr in the arterial blood and a partial pressure carbon diox-
ide (PaCO:) level of 37.5 Torr. Chest X-ray and CT revealed
the worsening of peripheral intralobular reticular opacities,
bilateral patchy consolidations, and GGOs, which were
dominant along the bronchi in the dorsal lung (Fig. 1b, 2b).
Treatment with cyclosporine and PSL (30 mg/day), im-
proved her symptoms and chest X-ray findings, but she de-
veloped general malaise and thrombocytopenia. An adverse
effect was suspected and the cyclosporine therapy was dis-
continued. She was maintained on low-dose PSL as an out-
patient.

Four years after the first visit, she experienced a second
deterioration while taking low-dose PSL (10 mg/day) as a
maintenance therapy. She presented with DOE, a high fever,
a productive cough, and the worsening of Gottron’s papules
and the shawl sign. A chest X-ray revealed the worsening of
the bilateral GGOs (Fig. 1c), and chest CT showed periph-
eral intralobular reticular opacities and subpleural non-
segmental patchy GGOs (Fig. 2c). She was diagnosed with
the deterioration of ILD and started on high-dose methyl-
prednisolone (500 mg/day) for 3 days, followed by PSL (30

mg/day). We recommended that she start taking an immuno-
suppressive agent, but she refused due to the adverse effects
to the drugs that she had experienced at the time of the first
deterioration. Moreover, her response to steroid treatment
was fairly good, her symptoms improved and she was dis-
charged. Her PSL dose was gradually tapered, and she was
maintained on PSL (5 mg/day) as an outpatient. The chest
X-ray and chest CT findings showed that she remained in
remission at 8 years after the initial visit (Fig. 1d, 2d).

Nine years after the first visit, she again presented with
DOE, a high fever, the worsening of Gottron’s papules, peri-
ungual erythema, the shawl sign, and scaling erythema
(Fig. 3). An ABG analysis in ambient air revealed a PaO,
value of 71.3 Torr and a PaCO, value of 42.2 Torr. Her se-
rum levels of KL-6 and ferritin were 652 U/mL and 162 ng/
mL, respectively, but her CK and aldolase levels were
within the normal limits. The levels of anti-cyclic citrulli-
nated peptide (CCP) and anti-centromere antibodies were
also elevated, but arthritis, scleroderma, dysphagia and con-
stipation were not observed. A hand X-ray and echocar-
diography revealed no bone erosion or pulmonary hyperten-
sion. Thus, she was not diagnosed with rheumatoid arthritis
or systemic sclerosis. A chest X-ray revealed the worsening
of the bilateral GGOs (Fig. le), while chest CT showed
multiple, random, peribronchial consolidation and GGOs
that were dominant in the dorsal lung (Fig. 2e). Assays of
her bronchoalveolar lavage fluid showed a cell count of 1.9x
10°/uL, with a cell differential of 89% macrophages and
11% lymphocytes, but no pathogens. She was again diag-
nosed with a deterioration of ILD and was treated with
high-dose methylprednisolone (500 mg/day) for 3 days, fol-
lowed by the tapering of the methylprednisolone to 40 mg/
day. The patient’s rash and dyspnea improved, as did the
new consolidations that were observed on her chest CT
scans. The outcomes of her two previous deteriorations sug-
gested that low-dose corticosteroid therapy was insufficient.
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Figure 4. The disease course of our patient over time. She was initially diagnosed with DM at year
0, and experienced acute deteriorations of ILD during years 1, 4, and 9. After the first deterioration,
she was treated with cyclosporine (125 mg/day) plus PSL (30 mg/day). After the second and third
deteriorations, she was treated with methylprednisolone (500 mg/day). After the third deterioration,
she was also treated with azathioprine, but was later switched to tacrolimus. At the third deteriora-
tion, anti-MDAS antibodies were detected. At the present time, 12 months after the third deteriora-
tion, she remains well and is continuing treatment with low-dose corticosteroids and tacrolimus. CyA:

cyclosporine, AZA: azathioprine, Tac: tacrolimus

Thus, following corticosteroid pulse therapy, she was started
on azathioprine (100 mg/day). She developed nausea and
vomiting which was suspected to be an adverse effect to
azathioprine; thus, she was switched to tacrolimus (1.4 mg/
day). Since being discharged 12 months ago, she has re-
mained well and is being maintained on low-dose corti-
costeroid and tacrolimus without adverse effects.

Her clinical course is shown in Fig. 4. Muscle weakness
and myalgia were not observed throughout her clinical
course, and her CK and aldolase levels were normal, peak-
ing at 303 TU/L and 7.8 IU/L, respectively. She was diag-
nosed with CADM and ILD (10). Her clinical course of
mild recurrent deteriorations initially suggested that the ILD
was associated with an antibody to aminoacyl transfer RNA
synthetase (ARS) (1), but she was negative for anti-ARS an-
tibodies, including antibodies to Jo-1, PL-7, PL-12, OJ, and
EJ. She was also negative for antibodies to Mi-2, Ro-52,
PM75, PM100, signal recognition particle, Ul-ribonucleo-
protein, and SSA. However, immunoprecipitation assays re-
vealed that she was positive for the anti-MDAS antibody,
which led to a diagnosis of anti-MDAS antibody-associated
ILD.

Discussion

To our knowledge, this is the first description of an anti-
MDAS antibody-positive ILD patient who experienced mul-
tiple deteriorations. Following each deterioration, this patient
showed a good response to immunosuppressive therapy.

In patients with DM, specific antibodies, including those
directed against MDAS and ARS, have been associated with
the development and clinical course of ILD (11). The anti-
MDAS antibody is a useful prognostic marker for this dis-
ease, which is associated with RP-ILD, a condition with a
high mortality rate. RP-ILD is usually resistant to immuno-
suppressive therapy, and patients with this condition require
early treatment with high-dose corticosteroids and immuno-
suppressive agents. Most deaths occur during the very early
stages of illness, usually within 6 months of diagnosis.

A small retrospective analysis reported that the long-term
prognosis of patients with anti-MDAS antibodies who sur-
vive the first 6 months is generally good and that the recur-
rence rate is very low (7). However, the long-term clinical
course and prognosis of CADM patients with anti-MDAS
antibody-associated ILD remain unclear. Anti-ARS antibody-
positive ILD patients have a chronic and recurrent clinical
course, as well as a more favorable response to treatment
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than anti-MDAS antibody-positive ILD patients (1). The
clinical course of our patient suggested that her ILD was as-
sociated with anti-ARS antibodies.

The long-term clinical course of our patient indicates that
CADM-ILD patients can experience recurrent deteriorations.
The reduction of the steroid dose in this patient was not as-
sociated with the second and third deteriorations of ILD,
since the steroid dose had been tapered more than 2 years
before the deterioration. The recurrent deteriorations that
were observed in this patient may therefore have been
caused by her maintenance therapy, which consisted of low-
dose steroid therapy without immunosuppressants.

Two hypotheses may explain this patient’s favorable re-
sponse to treatment. First, genetic variants may have influ-
enced her clinical course. A retrospective study from the
United States found that RP-ILD only occurred in 22% of
anti-MDAS antibody-positive patients, a rate that is signifi-
cantly lower than that in patients of Asian ethnicity (12).
Approximately 90% of Japanese patients who are positive
for anti-MDAS5 antibodies develop ILD, with a mortality rate
of approximately 40%. In addition to the antibody itself, the
genetic variations among these patients may influence the
progression of ILD (13). Our patient was of Japanese de-
scent. Although the phenotyping of DM patients according
to their specific antibodies is important in guiding treatment
decisions, distinct forms may exist.

Second, the favorable response of this patient to treatment
may have been due to the severity of RP-ILD. The general
risk factors for RP-ILD in DM patients include high pre-
treatment serum levels of ferritin and high alveolar-arterial
oxygen gradients (14). At the time of the third deterioration,
our patient’s serum ferritin level and alveolar-arterial oxygen
gradient were both low, suggesting that this patient belongs
to a low-risk group.

There is no consensus on the ideal regimen or the inten-
sity of immunosuppressive therapy for CADM-ILD patients
who are in remission, nor is there a consensus on the man-
agement of patients with stable ILD in association with der-
matomyositis. The combination of an immunosuppressive
agent and prednisolone has been recommended for mainte-
nance of dermatomyositis-associated ILD, as is the gradual
tapering of prednisolone with the careful monitoring of dis-
ease activity (15). The findings in our patient indicate that
CADM-associated ILD can be chronic and recurrent, sug-
gesting that combination therapy is required in the manage-
ment of CADM-ILD even during the remission phase.

There are two arguments against these hypotheses. First,
our patient was also positive for anti-CCP and anti-
centromere antibodies, suggesting that these antibodies may
be associated with ILD. However, neither rheumatoid arthri-
tis nor systemic sclerosis was diagnosed, which may have
been due to the low-dose steroid therapy (16, 17). The dete-
rioration of ILD in this patient was related to the deteriora-
tion of her skin symptoms, including Gottron’s papules and
the shawl sign, both of which are specific for DM; thus, she
was diagnosed with CADM-associated ILD. Moreover, her

chest CT findings revealed lower consolidation, peripheral
intralobular reticular opacities, and non-septal plate-like
opacities, findings that are typical in patients with anti-
MDAS antibody-positive ILD (18). Second, we only tested
the patient for anti-MDAS antibodies after the third deterio-
ration, which made it difficult to determine whether the anti-
MDAS antibody had been associated with the two prior de-
teriorations. However, the presence of GGOs, the consolida-
tion patterns, and the exacerbation of her skin symptoms
during the three deteriorations were quite similar, suggesting
that all three deteriorations were associated with the same
etiology.

In summary, we have described the case of a CADM pa-
tient with an unusual clinical course who developed three
mild deteriorations of ILD over 9 years. Further research is
warranted to understand the distinct clinical course of ILD
in anti-MDAS antibody-positive patients.

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

References

1. Mimori T, Nakashima R, Hosono Y. Interstitial lung disease in
myositis: clinical subsets, biomarkers, and treatment. Curr Rheu-
matol Rep 14: 264-274, 2012.

2. Suda T, Fujisawa T, Enomoto N, et al. Interstitial lung diseases as-
sociated with amyopathic dermatomyositis. Eur Respir J 28: 1005-
1012, 2006.

3. Sato S, Hoshino K, Satoh T, et al. RNA helicase encoded by
melanoma differentiation-associated gene 5 is a major autoantigen
in patients with clinically amyopathic dermatomyositis: association
with rapidly progressive interstitial lung disease. Arthritis Rheum
60: 2193-2200, 2009.

4. Gono T, Kawaguchi Y, Satoh T, et al. Clinical manifestation and
prognostic factor in anti-melanoma differentiation-associated gene
5 antibody-associated interstitial lung disease as a complication of
dermatomyositis. Rheumatology (Oxford) 49: 1713-1719, 2010.

5. Sato S, Hirakata M, Kuwana M, et al. Autoantibodies to a 140-kd
polypeptide, CADM-140, in Japanese patients with clinically
amyopathic dermatomyositis. Arthritis Rheum 52: 1571-1576,
2005.

6. Sato S, Kuwana M, Fujita T, Suzuki Y. Anti-CADM-140/MDAS
autoantibody titer correlates with disease activity and predicts dis-
ease outcome in patients with dermatomyositis and rapidly pro-
gressive interstitial lung disease. Mod Rheumatol 23: 496-502,
2013.

7. Koga T, Fujikawa K, Horai Y, et al. The diagnostic utility of anti-
melanoma differentiation-associated gene 5 antibody testing for
predicting the prognosis of Japanese patients with DM. Rheuma-
tology (Oxford) 51: 1278-1284, 2012.

8. Nakashima R, Imura Y, Kobayashi S, et al. The RIG-I-like recep-
tor IFIHI/MDAS is a dermatomyositis-specific autoantigen identi-
fied by the anti-CADM-140 antibody. Rheumatology (Oxford) 49:
433-440, 2010.

9. Bohan A, Peter JB. Polymyositis and dermatomyositis (first of two
parts). N Engl J Med 292: 344-347, 1975.

10. Sontheimer RD. Would a new name hasten the acceptance of
amyopathic dermatomyositis (dermatomyositis sine myositis) as a
distinctive subset within the idiopathic inflammatory dermato-
myopathies spectrum of clinical illness? J Am Acad Dermatol 46:
626-636, 2002.

11. Hamaguchi Y, Fujimoto M, Matsushita T, et al. Common and dis-

345



12.

13.

14.

15.

Intern Med 56: 341-346, 2017 DOI: 10.2169/internalmedicine.56.6856

tinct clinical features in adult patients with anti-aminoacyl-tRNA
synthetase antibodies: heterogeneity within the syndrome. PLoS
One 8: 60442, 2013.

Fiorentino D, Chung L, Zwerner J, Rosen A, Casciola-Rosen L.
The mucocutaneous and systemic phenotype of dermatomyositis
patients with antibodies to MDAS5 (CADM-140): a retrospective
study. J Am Acad Dermatol 65: 25-34, 2011.

Hall JC, Casciola-Rosen L, Samedy LA, et al. Anti-melanoma
differentiation-associated protein 5-associated dermatomyositis: ex-
panding the clinical spectrum. Arthritis Care Res (Hoboken) 65:
1307-1315, 2013.

Isoda K, Takeuchi T, Kotani T, et al. Pre-treatment ferritin level
and alveolar-arterial oxygen gradient can predict mortality rate due
to acute/subacufte interstitial pneumonia in dermatomyositis
treated by cyclosporine a/glucocorticosteroid combination therapy:
a case control study. PLoS One 9: €89610, 2014.

Douglas WW, Tazelaar HD, Hartman TE, et al. Polymyositis-
dermatomyositis-associated interstitial lung disease. Am J Respir

Crit Care Med 164: 1182-1185, 2001.

16. Aletaha D, Neogi T, Silman AJ, et al. 2010 Rheumatoid arthritis

classification criteria: an American College of Rheumatology/
European League Against Rheumatism collaborative initiative. Ar-
thritis Rheum 62: 2569-2581, 2010.

17. van den Hoogen F, Khanna D, Fransen J, et al. 2013 classification

criteria for systemic sclerosis: an American college of rheumatol-
ogy/European league against rheumatism collaborative initiative.
Ann Rheum Dis 72: 1747-1755, 2013.

18. Tanizawa K, Handa T, Nakashima R, et al. HRCT features of in-

terstitial lung disease in dermatomyositis with anti-CADM-140 an-
tibody. Respir Med 105: 1380-1387, 2011.

The Internal Medicine is an Open Access article distributed under the Creative
Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To
view the details of this license, please visit (https://creativecommons.org/licenses/
by-nc-nd/4.0/).

(© 2017 The Japanese Society of Internal Medicine
http://www.naika.or.jp/imonline/index.html

346



