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C O R R E S P O N D E N C E

COVID-19 pneumonia can cause irreversible lung damage in 
dermatomyositis with pre-existing interstitial lung disease

We read the paper reported by Tam et al. in your journal with great 
interest.1 They updated the guidelines of the Asia Pacific League 
of Associations for Rheumatology on the management of patients 
with rheumatic and musculoskeletal diseases during the coronavirus 
disease 2019 (COVID-19) pandemic based on the globally accumu-
lated evidence. We would like to emphasize that there is still lack of 
data about pulmonary sequelae due to COVID-19 in patients with 
rheumatic and musculoskeletal diseases. Here we present our case 
of severe COVID-19 in dermatomyositis, in which chest computed 
tomography was examined before COVID-19 pneumonia, at the time 
of COVID-19 pneumonia, and at 4 months after surviving COVID-19 
pneumonia.

A 69-year-old Asian man presented with fever and was positive 
for the reverse transcriptase polymerase chain reaction testing for 
SARS-CoV-2 (nasopharyngeal swab sample). He had a past history 
of smoking and anti-transcriptional intermediary factor (TFI)1γ-
positive dermatomyositis complicated with interstitial lung disease 
(Figure  1A) and was receiving prednisolone (20  mg/d) and azathi-
oprine (50  mg/d) at that time. Dermatomyositis was diagnosed 1 
month earlier, based on the Bohan and Peter criteria: symmetrical 
weakness of limb-girdle muscles (manual muscle test of 3), positive 
evidence for typical myositis on muscle biopsy, elevation of serum 
creatine kinase (515 U/L, normal <248 U/L) and aldolase (7.5 U/L, 
normal <6.1 U/L), and heliotrope rash (Figure 1D-G). Anti-TIF1γ an-
tibody was detected by enzyme-linked immunosorbent assay (126.0 
index, normal <32 index), whereas anti-melanoma differentiation-
associated gene-5 (MDA5), anti-aminoacyl tRNA synthetase (anti-
ARS), and anti-Mi-2 antibodies were negative.

Arterial oxygen saturation of pulse oximetry was 85% at room air, 
and chest computed tomography performed at admission demon-
strated newly emerging bilateral, non-segmental, diffuse ground 
glass opacities (Figure  1B). Serum ferritin was elevated (1736  ng/
mL, normal <464 ng/mL). He was diagnosed with severe COVID-19 
pneumonia and treated with a high-flow nasal canula, dexametha-
sone (6 mg for 10 days), and remdesivir (200 mg on day 1 followed by 
100 mg on days 2-5). Fortunately, he survived and was discharged. 
Chest computed tomography at 4-month follow-up revealed residual 
ground glass opacities (Figure 1C). Pulmonary function test showed 
impaired lung diffusing capacity for carbon monoxide (26.8%) and 
poor 6-min walking test (320  m). The pulmonary sequelae due to 
COVID-19 resulted in significant decrease of his daily activities.

Our present case suggests that COVID-19 pneumonia can 
cause irreversible lung damage and critically affect the qual-
ity of life of patients with dermatomyositis with pre-existing 
interstitial lung disease. Recent studies have reported that half 
of the survivors of COVID-19 showed residual lung damage on 
chest computed tomography at 3-month follow-up.2 Not only 
SARS-CoV but also MERS-CoV were reported to cause irrevers-
ible lung damage in survivors.3 This nature of coronavirus is ob-
viously distinct from other viruses such as influenza virus which 
usually show complete radiologic resolution of pneumonia after 
treatment.2 How is COVID-19 pneumonia pathologically different 
from other virus-related pneumonias? What are the background 
factors that make COVID-19 pneumonia prone to irreversible in-
terstitial lung disease? Are there any differences in the following 
background factors as a susceptibility for irreversible interstitial 
lung disease after COVID-19 pneumonia? (ⅰ) Presence or absence 
of pre-existing interstitial lung disease? (ⅱ) Presence or absence 
of rheumatic and musculoskeletal diseases? (ⅲ) Presence or ab-
sence of pre-existing interstitial lung disease with rheumatic and 
musculoskeletal diseases? There have been no reports to answer 
these questions.

Considering the similarities of lung lesions in anti-MDA5 
antibody-positive dermatomyositis to COVID-19 pneumonia,4 we 
suggest that viral infection may be one of the environmental fac-
tors that cause irreversible interstitial lung disease of dermatomy-
ositis in susceptible individuals. Interestingly, MDA5 is involved in 
the recognition of viral RNAs including coronavirus and picornavi-
rus, and plays a role for the production of interferons in response 
to those viruses.5 Of note, SARS-CoV-2 induces MDA5-dependent 
interferon responses in lung cells.6 Furthermore, a recent study 
has shown that anti-MDA5 antibody was positive in half of the 
patients with COVID-19 and the presence of anti-MDA5 antibody 
was associated with uncontrolled hyperinflammation and rapidly 
progressive interstitial lung disease.7 Thus, viral infection may be 
the pathogenic cause of interstitial lung disease associated with 
dermatomyositis.

In any case, for the management of patients with rheumatic and 
musculoskeletal diseases during the COVID-19 pandemic, early dis-
semination of SARS-CoV-2 vaccines is desired to reduce the risk of 
severe COVID-19 pneumonia and to prevent irreversible lung dam-
age in patients with rheumatic and musculoskeletal diseases.
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F I G U R E  1   Chest computed 
tomography (CT) findings of 
COVID-19 pneumonia in a patient with 
dermatomyositis with pre-existing 
interstitial lung disease. (A) Chest CT 
performed before being affected with 
COVID-19 pneumonia shows multiple 
cysts in the upper lobe and honeycomb 
lung in the lower lobe. (B) Chest CT at 
the timing of COVID-19 pneumonia 
reveals newly emerging ground glass 
opacities in both lungs. (C) Chest CT at 
the 4-month follow-up after COVID-19 
pneumonia demonstrates residual 
ground glass opacities and reticular 
fibrosis changes. (D) Heliotrope rash 
at diagnosis of dermatomyositis. (E) 
V-neck erythema and shawl sign at 
diagnosis of dermatomyositis. (F) High 
signal intensity of thighs on T2-weighted 
magnetic resonance imaging at diagnosis 
of dermatomyositis. (G) Muscle biopsy 
specimens of the right rectus femoris 
show CD4-positive T cell-dominant 
infiltration into the interstitium of muscle 
fibers at the margin of the muscle bundle. 
H&E, hematoxylin and eosin stain
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