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Rapidly Progressive Interstitial
Lung Disease Associated with Melanoma
Differentiation-Associated Gene 5 Antibody
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ABSTRACT

Anti-melanoma differentiation-associated gene-5 (MDA-5) antibody is an autoantibody found in patients with dermatomyositis. These
antibody-positive patients are clinically characterized by complications of rapidly progressive interstitial pneumonia resistant to treatment
and with poor prognosis. We describe herein a patient with MDA-5 antibody-positive interstitial lung disease, which progressed rapidly

to death after a period of slow progress. Recently, attention has been paid to the similarities in clinical courses and CT images between
MDA-5 antibody-positive interstitial lung disease and coronavirus disease 2019 (COVID-19)-associated pneumonia. Patients with MDA-5
antibody do not always have diffuse and evenly distributed bilateral opacities at the time of first presentation. This patient had significant
laterality of such opacities. It should be considered that MDA-5 antibody-positive patients with such laterality in opacities might progress
rapidly. Chest physicians, dermatologists, and dermatologists need to be aware of the characteristics of the disease for optimal treatment
choices.
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INTRODUCTION

Anti-melanoma differentiation-associated gene-5
(MDA-5) antibody is an autoantibody found in patients
with dermatomyositis, especially those with typical skin
findings but no myositis (1). These antibody-positive pa-
tients are clinically characterized by complications of
rapidly progressive interstitial lung disease (ILD) resis-
tant to treatment and with poor prognosis (1). MDA-5 is a
protein molecule belonging to the retinoic acid-inducible
gene-I (RIG-I) family. RIG-I family proteins contribute to
protection from viral infection (2). Therefore, MAD-5 is
involved not only in the development of dermatomyosi-
tis but also plays an important role in antiviral immunity
(2). Recently, attention has been paid to the similarities
in clinical courses (3, 4) as well as in CT images (5-10)
between MDA-5 antibody-positive ILD and coronavirus
disease 2019 (COVID-19)-associated pneumonia. Bilateral
subpleural ground glass-like opacities (GGOs) spreading
in the lower lobe were the most common findings (5-10).
We describe herein a patient with MDA-5 antibody-pos-
itive ILD, which progressed rapidly to death. The patient
had unilateral non-diffuse opacities at the time of the first
visit, and worsened rapidly to die shortly thereafter.

CASE REPORT

A 77-year-old man presented after having experienced two
weeks of general fatigue and dyspnea. The patient report-
ed having had spinal stenosis five years prior and was fol-
lowed up by orthopedic outpatient clinic in our hospital.
A chest radiograph ten months before this consult showed

Fig. 1A chest radiograph 10 months before the patient’s
presentation showed no reticular opacities in the left lower lung
field.
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no reticular opacities in the left lower lung field (Fig-
ure 1). He was a 15 pack-year past ex-smoker. On admis-
sion, he was alert. His vital signs were: blood pressure of
122/64 mmHg, pulse rate of 69/min, and body temperature
of 38.0 °C. Percutaneous arterial blood oxygen saturation
was 98% in room air. Pharyngeal redness and hoarseness
were observed. Fine crackles at the lung base were not ob-
served. Superficial lymph node swelling was not observed,
neither were Gottron signs, swelling, heliotrope rash, pur-
pura, arthritis, or other physical findings suggestive of
dermatomyositis. Muscle weakness was also not apparent.
On admission, his white blood cell count was 5600/uL,
and C-reactive protein was 6.12 mg/dL. Creatine kinase
was 154 IU/L, lactic dehydrogenase was 446 U/L, and fer-
ritin was 2469.3 ng/mL; B-D glucan was below 5.0pg/mL.
Chest computed tomography (CT) scan revealed periph-
eral GGOs and consolidation, consistent with MDA-5 anti-
body-positive ILD (7, 8) (Figure 2, Table 1). These changes
were more pronounced in the right lung than in the left
lung (Figure 2). Considering his respiratory condition, re-
verse transcription-polymerase chain reaction (RT-PCR)
for COVID-19 was performed, but the result was negative.
The patient was initially diagnosed with community-ac-
quired pneumonia, and was subsequently started on an-
tibiotic treatment with tazobactam/piperacillin, but his
symptoms of dyspnea and weakness did not improve. On
admission, the patient tested negative for autoantibodies
against anti-aminoacyl tRNA synthetase (ARS), cyclic ci-
trullinated peptide antibody (CCP), antinuclear antibody
(ANA), as well as anti-neutrophil cytoplasmic autoanti-
bodies against proteinase 3 (PR3-ANCAs), and myeloper-
oxidase (MPO-ANCAs). MDAS5 antibody had a high titer
index >150 (normal range, 0-32). The patient’s condition
worsened nine days after admission and 10 L/min oxygen
was required. A chest CT scan revealed exacerbation of
the ground-glass opacities in the right lower lung, but not
evenly on both sides (Figure 3). The patient was transport-
ed to the ICU and placed on respiratory support because of
worsening oxygenation. The high level of ferritin, rapidly
progressive respiratory failure, and findings on chest CT
suggested the possibility of rapidly progressive ILD. Meth-
ylprednisolone (1000 mg/day, drip infusion) was adminis-
tered for acute respiratory failure for three days and was
continued at a reduced dose (500 mg/day) without im-
provement. Therefore, cyclophosphamide (500 mg, drip
infusion) and tacrolimus (4 mg once daily for ten days)
were added to the steroid regimen. The patient’s condition
did not improve, and he died of respiratory failure on day
10 after admission.

DISCUSSION

Two previous studies have described the characteristics of
CT images of MDA-5 antibody-positive ILD (7, 8). A study by
Tanizawa et al. pointed out the importance of the follow-
ing three findings: lower peripheral or peribronchovascu-
lar consolidations or GGO, lower peripheral or peribron-
chovascular reticulation, and random peripheral GGO (7).
Another study by Chino et al. described the importance of
perilobular opacities, which thickened and consolidated
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Fig. 2 A chest CT scan taken at the time of diagnosis revealed rapidly progressive interstitial lung
disease associated with melanoma differentiation-associated gene 5 antibody: peripheral intralobular
septal thickening (arrow heads) (A) and non-septal linear or plate-like opacities (stars) (B). Peripheral
and peribronchovascular consolidation (arrow) (C), perilobular opacities (stars) (D), and subpleural

nonsegmental ground-glass opacities (E) were observed in the CT scan.

rapidly, which lead to significant reduction of lung volume
(8). As shown in Table 1, the characteristics reported by
both papers were found in our patient’s chest CT taken at
the time of initial diagnosis. In addition to these features
of CT images of anti-MDA-5 antibody-positive ILD, the
following two findings should be noted. The first was that
in the early stages of the disease, opacities did not appear

evenly and diffusely on both sides (11-13). This patient had
significant laterality of such opacities. Second, the shadow
exacerbations of some patients are slow in the early stag-
es of the disease and then rapidly exacerbate within days
(12-14). Increasing evidence highlights the striking simi-
larities between lung injury in patients with anti-MDA-5
antibody and in those with COVID-19 pneumonia (15).

Tab. 1 Comparison of CT findings by Tanizawa et al., Chino et al., and the authors of the case report.

CT findings Features

Lower consolidation/
GGO pattern

lower peripheral or peribronchovascular
nonsegmental consolidations or GGO

Lower reticulation
pattern

lower peripheral or peribronchovascular
reticulation

Random GGO pattern random peripheral GGO

Perilobular opacities perilobular opacities in the lower lobes

GGO: ground-glass opacity

Presence or absence
of findings in this patient

Researchers who
pointed out the findings

Takizawa et al.

(Reference Number 7) Present (Figure 2-B and C)

Takizawa et al.

(Reference Number 7) Present (Figure A and D)

Takizawa et al.

(Reference Number 7) Present (Figure C and E)

Chino et al.

(Reference Number 8) Present (Figure D)
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Fig. 3 A chest CT scan taken on day 9 revealed exacerbation of the
ground-glass opacities in both lower lungs.

Both lung disorders can become severe and can lead to
death (15). Autoantibodies against MDAS in patients with
ILD target an intracellular sensor of viral RNA (including
coronavirus) that triggers the innate immune response
(16). Some studies have pointed out similarities in clinical
courses of these two respiratory conditions (3, 4), support-
ed by common pathophysiological mechanisms. However,
there has been no evidence that patients with COVID-19
had anti-MDA-5-antibodies. Our patient had a negative
PCR for COVID-19, but the patient gradually worsened
within nine days, and then rapidly deteriorated and died
14 days later. During this time, he developed a cytokine
storm, similar to the course of exacerbation of COVID-19
pneumonia.

It is noteworthy that the features of anti-MDA-5-as-
sociated, rapidly progressive ILD on CT images are simi-
lar to those in patients with COVID-19 pneumonia. With
regard to the ‘consolidation/GGO’ observed on CT scans,
Zarei et al. described that consolidation and/or GGO were
observed in 61% of patients, and more frequently in hos-
pitalized patients. About another CT feature, the GGO
pattern (9), Yang et al reported that GGO in patients with
COVID-19 had various forms of distribution, such as pe-
ripheral, bilateral, and involved pulmonary lobes > 2 (17).
Regarding ‘perilobular opacities’, Parry and colleagues re-
ported that these opacities were seen late (>2 weeks) in the
course of COVID-19 (10). Therefore, when such features
are observed on CT images, it is necessary to consider
COVID-19 infection as a differential diagnosis. Particular
attention should be paid to patients who are highly posi-
tive for MDA-5 antibody.

The most characteristic feature of this patient was
the prominent laterality of the opacities at the time of
initial presentation. It should be considered that MDA-5
antibody-positive patients with such laterality in opaci-
ties might progress rapidly. Accumulation of information
about patient background and imaging features is espe-
cially important in the treatment of rare diseases such as
MDA-5 antibody-positive ILD. Chest physicians, as well as
rheumatologists and dermatologists should be aware of
the characteristics for optimal treatment choices.
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