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Abstract: Interstitial lung disease (ILD) is a serious complication in dermatomyositis (DM) 

and polymyositis (PM). In Japan, patients with DM/PM develop acute life-threatening ILD 

with high frequency. Physicians in Japan have shown the following: refractory acute/subacute 

(A/S)-ILD is not a rare complication in DM and amyopathic DM (ADM); anti-anti-melanoma 

differentiation-associated gene 5 (anti-MDA5) antibody (Ab) is closely related to A/S-ILD with 

poor outcomes in DM/ADM; and poor prognostic factors in A/S-ILD in DM/PM are ADM, DM 

with low creatine kinase elevation, positivity for anti-MDA5 Ab, serum ferritin elevation, and 

consolidation with ground-glass opacities on high-resolution computed tomography. There are 

subtypes in DM/PM-ILD: refractory DM/ADM A/S-ILD positive for anti-MDA5 Ab with poor 

prognosis; DM A/S-ILD with glucocorticoid (GC) resistance; PM A/S-ILD with GC sensitivity; 

chronic ILD positive for anti-aminoacyl-tRNA-synthetases (anti-ARS) Abs with GC responsive-

ness; and C-ILD negative for anti-ARS Abs. For patients with A/S-ILD with poor prognosis, 

initial combination therapy with cyclosporine and cyclophosphamide in addition to GC has been 

developed, which rescues 50%–80% of the patients, although elucidation of the efficacy of the 

combination therapy is required. A/S-ILD with potentially fatal outcomes is found worldwide, 

not only in Japan. Clinicians caring for patients with DM/PM should be cautious when dealing 

with A/S-ILD and treat the patients based on clinical subtypes.

Keywords: interstitial lung disease, dermatomyositis, polymyositis, management, cyclosporine, 

cyclophosphamide

Introduction
Dermatomyositis (DM) and polymyositis (PM) are systemic autoimmune diseases 

characterized by skeletal muscle inflammation and skin lesions.1,2 DM/PM affects many 

organs other than muscle and skin. The lung is one of the most commonly affected 

organs in DM/PM. Interstitial lung disease (ILD) is the most frequent pulmonary 

complication of DM/PM and determines the prognosis of patients with myositis.3–5 

The clinical features of DM/PM vary widely. ILD is often asymptomatic and remains 

unchanged or progresses slowly, while some patients develop acute-onset, life-

threatening ILD. Responses of ILD to immunosuppressive therapies also vary; some 

patients are improved by glucocorticoid (GC) therapy alone, but there are cases in which 

interstitial pneumonia deteriorates despite aggressive immunosuppressive therapy. 

Controlling ILD is a key issue in the management of DM/PM. Unfortunately, we have 

had few controlled trials showing which strategies/therapies are effective for the man-

agement of ILD in DM/PM. This review focuses on prognostic factors of ILD in DM/

PM and the management of ILD based on experience with ILD associated with DM/
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PM (DM/PM-ILD) in Japan, where acute life-threatening 

ILD is frequently seen.

DM, PM, and amyopathic DM
Inflammatory myopathy includes three diseases: DM, PM, 

and inclusion body myositis. DM is characterized by myo-

sitis and skin lesions such as a heliotropic (purple) rash and 

Gottron’s papules, whereas PM shows myositis but no skin 

inflammation. Amyopathic DM (ADM) is a subtype of DM 

characterized by hallmark biopsy-confirmed cutaneous mani-

festations of classic DM occurring for 6 months or longer 

with no clinical evidence of proximal muscle weakness and 

no serum muscle enzyme abnormalities.6,7 Hypomyopathic 

DM differs from ADM in that, although patients do not 

exhibit any clinical evidence of muscle weakness, they may 

have subclinical evidence of muscle involvement on labo-

ratory, electrophysiologic, and/or radiographic evaluation. 

Clinically amyopathic DM (CADM) encompasses both the 

amyopathic and hypomyopathic DM groups.

ILD associated with DM/PM
Epidemiology
ILD associated with DM/PM was first reported by Mills and 

Mathews.8 It used to be thought that ILD was not a common 

complication in DM/PM. However, it has become evident 

that ILD is common in DM/PM. The prevalence of ILD in 

DM/PM varies between 20%–65%, depending on detection 

methods. Using conventional radiographic examinations, 

the prevalence of lung diseases was 5%–9% in patients with 

DM/PM.9,10 High-resolution computed tomography (HRCT) 

examinations revealed that ILD was detected in 32%–78% 

of patients, including asymptomatic patients.11–13 Connors 

et al3 reviewed reports on the prevalence of ILD in DM/PM 

from 2002–2009 and reported that the prevalence was 37.4% 

overall (range, 21%–74%).

The frequency of ILD varies among subtypes of DM/PM. 

The frequency is high or similar in DM compared to PM.13,14 

The prevalence of ILD is particularly high in patients with 

ADM. Moreover, patients positive for autoantibodies for anti-

melanoma differentiation-associated gene 5 (MDA5) antibody 

(Ab)15 or anti-aminoacyl- tRNA-synthetases (ARS) Ab have 

a high incidence of ILD.16 In contrast, ILD is less common in 

patients with DM/PM associated with malignancies.17

Clinical features
Onset and progression
ILD has many clinical features. The onset of ILD is 

variable. The majority of patients are diagnosed as having 

ILD at the same time or after DM/PM is diagnosed. 

However, in 10%–30% of cases, ILD precedes muscle or 

skin manifestations.13,18–21 Particularly in patients positive 

for anti-ARS Abs, it is not uncommon that ILD precedes 

myositis or exists without muscle symptoms, and these 

patients are diagnosed as having idiopathic interstitial 

pneumonia (IIP).

As for the onset and progression of ILD, two types of 

ILD are identified: acute/subacute (A/S-ILD), sometimes 

termed rapidly progressive interstitial pneumonia; and 

chronic/asymptomatic ILD (C-ILD).19,20,22 Some investigators 

have classified three types of ILD: acute lung disease; lung 

disease with a chronic progressive course; and asymptom-

atic ILD with abnormalities evident on pulmonary function 

tests and HRCT scans.21 In this review, A/S-ILD and C-ILD 

are used.

A/S-ILD is rapidly progressive and can lead to respira-

tory failure requiring mechanical ventilation; some cases 

may be part of Hamman-Rich syndrome. Usually, A/S-ILD 

is defined as rapidly progressive ILD within 3 months from 

the onset of symptoms; progression of ILD is defined by 

1) symptomatic exacerbation (dyspnea on exertion), 2) an 

increase in parenchymal abnormalities on HRCT scan, and 

3) physiological change including a 10% decrease in vital 

capacity or a 1.33 kPa decrease in arterial oxygen tension 

(PaO
2
), referring to the international consensus statement 

on idiopathic pulmonary fibrosis of the American Thoracic 

Society and the European Respiratory Society.23,24 C-ILD 

is an asymptomatic nonrapidly progressive ILD or slowly 

progressive ILD over 3 months.

The prevalence of A/S-ILD is variable. Reports from 

Japan showed that 20%–34% of DM patients developed 

A/S-ILD, including 30%–40% DM-ILD, and 18% of PM 

patients developed A/S-ILD,14,15,25 while a recent analysis 

in our institute showed that 83% of DM/PM-ILD (92% of 

DM-ILD, 72% of PM-ILD) was A/S-ILD.26 A/S-ILD occurs with 

a higher frequency in DM, particularly in ADM, compared to 

PM.24,27,28 In countries other than Japan, the prevalence of 

A/S-ILD in DM/PM-ILD has been reported to be 17%–33%; 

the prevalence of asymptomatic ILD was up to 30%, and 

the majority of DM/PM with ILD has been considered to 

be chronic, slowly progressive.20–22 However, A/S-ILD is not 

uncommon in Japan.

Autoantibodies
Recent studies have shown a strong association between 

autoantibodies and clinical subsets of DM/PM.4,29 Some 

autoantibodies are positively associated with ILD in DM/PM, 
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and other autoantibodies are negatively correlated with ILD. 

These autoantibody profiles provide important information 

about the clinical features, response to therapy, and prognosis. 

Anti-MDA5 Ab (another name for anti-CADM-140 Ab) and 

anti-ARS Ab are strongly associated with ILD in DM/PM.

Anti-MDA5 Ab (anti-CADM-140 Ab)
Sato et  al30 found a new autoantibody that reacts with a 

140 kD protein by immunoprecipitation and immunoblotting. 

This antibody was only found in sera from ADM and was 

named anti-CADM-140 Ab. Importantly, anti-CADM-140 

Ab was strongly associated with A/S-ILD; 50% of patients 

with the antibody developed A/S-ILD. Later, MDA5 was 

shown to be an antigen recognized by anti-CADM-140 Ab, 

and the antibody was called anti-MDA5 Ab.31,32 MDA, also 

known as IFIH1, is one of the retinoic acid-inducible gene-I-

like receptors, intracellular sensors of viral RNAs, and its 

expression is upregulated by interferon (IFN)-β, which might 

suggest an association of A/S-ILD with anti-MDA5 Ab and 

virus infection.

Further studies in Japan have shown that anti-MDA5 

Ab is detected exclusively in patients with DM and ADM. 

The antibody was detected in 9%–26% of cases of DM with 

muscle symptoms and in 50%–85% of ADM cases.25,32–34

Importantly, there is a strong association of anti-MDA5 

Ab and A/S-ILD with a poor prognosis. Nakashima et al32 

showed that patients with the antibody showed a typical 

DM rash (100% of patients), fever (69%), ILD (92%), and A/S-

ILD (54%). Despite intensive treatment, six of 12 patients 

with ILD died of respiratory failure within 6 months. Gono 

et al15 reported that 71% of ILD cases positive for anti-MDA5 

Ab were A/S-ILD, 57% of DM-ILD cases with the Ab were 

ADM, and 36% of the patients died of respiratory failure. 

Koga et al25 also reported similar results; 94% and 71% of 

patients positive for anti-MDA5 Ab developed ILD and 

A/S-ILD, respectively, and 41% of them died of respiratory 

failure.

In countries other than Japan, Fiorentino et al35 reported that 

anti-MDA5 Ab was detected in 13% of DM cases in the USA, 

and 50% of patients with the antibody had ADM. They also 

reported that these patients had a characteristic cutaneous 

phenotype consisting of skin ulceration, tender palmar pap-

ules, or both, and that 25% of them had ILD, while A/S-ILD 

developed in only 7%. Labrador-Horrillo et al36 reported that 

anti-MDA5 Ab was detected in 11% of DM cases including 

ADM and 54% of ADM cases in the Mediterranean area; 

57% of patients with the antibody developed A/S-ILD, and 

patients with the antibody had a poor prognosis. Reports from 

China showed that anti-MDA5 Ab was positive in 9%–50% 

of DM cases with muscle symptoms, 38%–100% of ADM 

cases, and 0% of PM cases; ILD and A/S-ILD were found 

in 100% and 38%–60% of patients positive for the antibody, 

respectively.37,38 Chen et al38 conducted a meta-analysis of 

the clinical features of anti-MDA5 Ab-positive patients and 

showed a higher frequency of ADM in Japanese than in 

non-Japanese patients, and that existence of the antibody is 

a risk factor for A/S-ILD (sensitivity 77%, specificity 86%). 

In contrast, Hall et al39 in the USA reported that most patients 

with anti-MDA5 Ab showed arthritis, a clinical myopathy, and 

ILD, which typically resolved with treatment; the MDA5 phe-

notype was a clinical mimic of the antisynthetase syndrome 

and was not associated with rapidly progressive ILD.

Taken together, these reports indicate that anti-MDA5 

Ab is found exclusively in DM, especially in ADM, and 

has a strong association with ILD worldwide. In East Asia, 

particularly in Japan, the antibody is strongly associated 

with A/S-ILD with a poor prognosis and severe cutaneous 

lesions, but the certainty of this association is controversial 

in Western countries. However, it is certain that there is an 

association between anti-MDA5 Ab and A/S-ILD in some 

populations with DM/PM.

It has been shown that increased ferritin levels are strongly 

associated with the severity and activity of A/C-ILD in DM.40 

Moreover, patients with anti-MDA5 Ab frequently show high 

ferritin levels,15,32 and the serum ferritin level correlates with 

a poor prognosis in A/S-ILD with anti-MDA5 Ab.15,25 Serum 

ferritin levels have been reported to also be correlated with 

interleukin-18 and IFN-α levels.41,42 Moreover, anti-MDA 

Ab levels are correlated with ILD activity and serum ferritin 

levels.41 In A/S-ILD with anti-MDA5 Ab, immunological 

mechanisms inducing macrophage activation resulting in 

increased ferritin levels and type 1 IFN and inflammatory 

cytokine production might play important roles in the devel-

opment of the disease.

Anti-ARS Abs
Anti-ARS Abs are other autoantibodies strongly associated 

with ILD in DM/PM. Eight antibodies specific for different 

synthetases have been identified: anti-Jo-1 (histidyl), anti-

PL-7, (threonyl), anti-PL-12 (alanyl),20 anti-EJ (glycyl), anti-OJ 

(isoleucyl), anti-KS (asparaginyl), anti-Zo (phenylalanyl), and 

anti- HA (tyrosyl) antibodies.43 Approximately 30%–40% of 

patients with myositis, regardless of their ILD status, are posi-

tive for one of the anti-ARS Abs.44 Anti-Jo-1 Ab is the most 

common and is found in approximately 20% of patients with 

myositis. The frequency of other non-Jo-1 Abs is between 
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Figure 1 Cyclosporine therapy improved prognosis of glucocorticoid-resistant ILD associated with DM/PM.
Notes: Data from Chiba University Hospital (1990–2004, unpublished); Nawata Y, Kurasawa K, Takabayashi K, et al. Corticosteroid resistant interstitial pneumonitis in 
dermatomyositis/polymyositis: prediction and treatment with cyclosporine. J Rheumatol. 1999;26(7): 1527–1533;14 Kurasawa K, Nawata Y, Takabayashi K, et al. Activation of 
pulmonary T cells in corticosteroid-resistant and -sensitive interstitial pneumonitis in dermatomyositis/polymyositis. Clin Exp Immunol. 2002;129(3):541–548.68 Patients were 
initially treated with high-dose GC. If respiratory symptoms, arterial oxygen tension levels, or abnormalities on high-resolution computed tomography scan images worsened 
within 2 weeks after starting GC therapy or were not improved within 4 weeks, ILD was judged as GC-resistant ILD and additional CsA was administrated.
Abbreviations: CsA, cyclosporine; DM, dermatomyositis; GC, glucocorticoid; ILD, interstitial lung disease; PM, polymyositis.

1%–5%.4,45 Patients with anti-ARS Abs, despite the specificity 

of the Ab, show similar clinical features (ILD, myositis, arthri-

tis, fever, Raynaud’s phenomenon, and mechanic’s hands), and 

this condition is termed “anti-synthetase syndrome.”4,46 ILD is 

the most common organ involvement in patients with anti-ARS 

Abs; more than 75% of patients with anti-ARS Abs develop 

ILD.4,47 Notably, 20%–30% of patients with anti-ARS Abs have 

ILD but no signs or symptoms of DM/PM, including myositis 

and skin lesions, or their ILD precedes the myositis.48 These 

patients are indistinguishable from IIP in clinical features, and 

the majority of them have a non-Jo-1 Ab.49 In fact, Fischer 

et al50 reported that 24% of IIP patients without Jo-1 Ab and 

antinuclear antibodies have non-Jo-1 Abs.

The majority of ILD cases positive for anti-ARS Abs 

develop gradually, but some show acute onset. In contrast 

to MDA5 Ab, ARS Ab positive-ILD generally responds well 

to GC, although a number of cases show recurrence after 

withdrawing or reducing doses of GC.19,51,52

The clinical features of ILD positive for anti-ARS Abs 

in Japan are similar to those reported in other countries. 

Yoshifuji et al52 analyzed 74 DM/PM cases and found that 

28% were positive for anti-ARS Abs, 95% of the patients with 

antibodies had ILD, and ILD with anti-ARS Abs preceded 

myositis in 50% of cases. Moreover, they showed that ILD 

positive for anti-ARS Abs responded well to GC compared 

to ILD negative for the Abs, and only one patient with the 

Ab died of respiratory failure, although recurrences of ILD 

occurred in 40% of patients with the Abs.

Taken together, patients positive for ARS Abs have 

similar clinical features worldwide: chronic progression, 

good response to GC, and a fair prognosis.

Prognosis of ILD in DM/PM  
and prognostic factors
ILD determines the prognosis of DM/PM patients. Thus, 

controlling ILD is the key issue to avoid poor outcomes and 

to maintain patients’ quality of life. As described above, ILD 

in DM/PM has large heterogeneity. For ILD with a good 

response to standard therapy, intensive immunosuppressive 

therapy might hurt rather than benefit patients. In contrast, 

in patients with ILD refractory to standard therapy, stan-

dard therapy or delay of intensive therapy might cause poor 

outcomes, including death. Identification of patients with 

poor prognostic factors and selection of proper therapy are 

required in the management of ILD in DM/PM.

It is notable that the prognosis, the survival rate of 

patients, and the prognostic factors are changing with the 

introduction of new therapies and therapeutic strategies. 

For example, we introduced combination therapy with GC 

and cyclosporine (CsA) for GC-resistant A/S-ILD in the late 

1990s, which dramatically improved the prognosis (Figure1). 

There remained, however, patients who did not respond to 

the combination therapy. Poor prognostic factors in the era 

of GC therapy (factors predicting GC resistance) are not 

the same as those in the era of combination therapy (factors 

predicting unresponsiveness to the combination therapy). 
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Figure 2 Prognostic factors (short-term) in ILD associated with DM/PM.
Note: The figure shows short-term prognostic factors, but not long-term ones.
Abbreviations: a-ARS Ab, anti-aminoacyl-tRNA-synthetases antibody; a-MDA5 
Ab, anti-melanoma differentiation-associated gene 5 antibody; ADM, amyopathic 
dermatomyositis; CK, creatine kinase; DAD, diffuse alveolar damage; DM, 
dermatomyositis; GGO, ground-glass opacities; ILD, interstitial lung disease; NSIP, 
nonspecific interstitial pneumonia; OP, organizing pneumonia; PM, polymyositis; UIP, 
usual interstitial pneumonia.

When interpreting reports on prognosis and prognostic 

factors, it is important to pay attention to which therapies 

were used and the times when the data were collected.

In addition, of course, it is important to know which 

subjects are enrolled for analysis. As described in the above 

section, the predominant clinical features of ILD in DM/PM 

differ from one country to another. In Japan, A/S-ILD is pre-

dominant and includes many cases positive for anti-MDA5 

Ab. Therefore, studies on prognosis and prognostic factors in 

Japan focus mainly on short-term outcomes of A/S-ILD.

Impact of ILD on the prognosis  
of DM/PM
In Japan, ILD is a major cause of death in DM/PM. Nawata 

et al14 showed that A/S-ILD is found in approximately 40% 

of DM/PM cases, and 42% of A/S-ILD patients died within 

6 months in the era of GC therapy. Kameda et al53 reported 

that 75% of A-S/ILD cases died of respiratory failure within 

3 months. Koga et al25 reported that 21% of DM patients 

had A/S-ILD, and that 62% of DM A/S-ILD cases died of 

respiratory failure.

Consistent with studies from Japan, ILD has been shown 

to be a factor associated with poor outcomes worldwide. 

Kang et al22 reported that ILD was observed in 40.3% of 

Korean DM/PM patients and was associated with poor 

survival. Won Huh et al20 in China demonstrated that ILD, 

particularly A/S-ILD, is a poor prognostic factor in DM/

PM. Marie et  al19 in France showed that the survival rate 

of patients with ILD was lower than that of those without 

ILD in the long-term when cancer-associated patients were 

excluded from the analysis, suggesting that the impact of 

ILD on prognosis might be larger in East Asian people than 

in Caucasian populations.

Predictive factors
The prognostic factors in DM/PM-ILD are summarized in 

Figure 2.

DM, CADM (DM with low creatine kinase elevation) 
is a poor prognostic factor
It has been reported that DM-ILD, particularly ADM-ILD, 

has a poor prognosis compared to PM-ILD. Nawata et al14 

reported that the survival rate of ILD (most cases were A/S-

ILD) in DM (including ADM) was significantly poorer than 

that in PM in the era when GC alone was used (6-month 

survival: DM 50% versus PM 91%). Similarly, Fujisawa 

et al27 reported that DM-ILD was refractory to GC, result-

ing in a poorer prognosis compared with PM-ILD (2-year 

survival: PM-ILD 87% versus DM-ILD 56%). Hayashi 

et  al13 also showed that PM-ILD responded well to GC, 

but 38% of patients with DM-ILD did not and died despite 

additional intensive immunosuppressive therapy. The poor 

prognosis of DM-ILD compared to PM-ILD was supported 

by other studies from Japan.53,54 However, DM-ILD did not 

show a poor prognosis in Europe.55,56 The difference might 

be caused by exclusion or inclusion of ADM closely related 

to fatal ILD.

The prognosis of CADM, DM with no/low creatine kinase 

(CK) elevation, is much poorer than that of DM with CK 

elevation (classical DM). Nawata et al14 reported that 82% of 

DM-ILD without CK elevation was GC-resistant, while only 

22% of DM cases with CK elevation and 0% of PM cases 

were refractory to GC. Mukae et al28 reported that the mortal-

ity rate was significantly higher for patients with CADM-ILD 

(45%) than for patients with classic DM-ILD (6%). Yamasaki 

et al54 concluded through analysis of 197 DM/PM cases that 

survival was lower in CADM and DM cases, mainly due 

to fatal ILD, than in PM cases. Supporting these findings, 

reports from China showed that ADM-ILD was a poor prog-

nostic factor in DM/PM-ILD.38,57,58 The poor prognosis of 

DM, particularly of ADM, is associated with high frequencies 

of anti-MDA5 Ab in DM, especially ADM; the antibody is 

closely related to fatal, rapidly progressive ILD.15,25,30,32
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A/S-ILD is a poor prognostic factor
ILD with acute presentation/ rapid progression is a poor 

prognostic factor that has been reported worldwide.19,20,22 

In Japan, Gono et al40 reported that only DM patients with 

A/S-ILD died within 6 months after starting therapy, but not 

those without (6-month survival: DM A/S-ILD (+) 62.7% 

versus DM A/S-ILD (-) 100%). We observed similar results 

(1-year survival rate: DM A/S-ILD 79%, PM A/S-ILD 100%, 

DM/PM C-ILD 100%, DM/PM-ILD (-) 95%).26 Suda et al24 

and Mukae et al28 independently reported that, among ADM 

cases, a poor outcome was associated with A/S-ILD, but not 

with C-ILD. Moreover, among cases positive for anti-MDA5 

Ab, A/S-ILD but not C-ILD was associated with a poor 

prognosis.15,25,34 These findings indicate that the presence of 

A/S-ILD is a poor prognostic factor.

Anti-MDA5 Ab is a poor prognostic  
factor, but ARS Ab is not
Since the discovery of anti-MDA5 Ab, a strong relationship 

between the antibody and A/S-ILD with a poor prognosis 

has been shown and confirmed by many investigators world-

wide. In Japan, 50%–71% of patients with anti-MDA5 Ab 

developed A/S-ILD, and their mortality rate was 36%–46%, 

which was significantly higher than that of those without 

the Ab.15,25,32 Studies done in countries other than Japan also 

demonstrated a high prevalence of A/S-ILD (22%–60%) and 

shorter survival time in anti-MDA5 Ab-positive patients, 

although the frequencies of A/S-ILD with the Ab in Western 

countries seemed to be low compared to Japan.35–38

It is notable that anti-MDA5 Ab-positive ILD is not 

always A/S-ILD; there are cases of C-ILD. Importantly, A/S-

ILD but not C-ILD is associated with a poor prognosis.15,25,34 

In addition, titers of anti-MDA Ab are correlated with the 

activity and severity of the disease, and successful therapy 

reduces Ab titers, suggesting that anti-MDA5 Ab is not only a 

prognostic factor, but also a marker of disease activity.37,40

In contrast to anti-MDA5 Ab, anti-ARS Ab is associated 

with C-ILD rather than A/S-ILD, has fewer negative effects 

on long-term survival,16,19 and is associated with a good 

response to GC compared to anti-ARS Ab (-) cases.18,19,51,52 

Moreover, among patients positive for anti-ARS Abs, no 

difference was found in the survival rate between A/S-ILD 

and C-ILD with proper immunosuppressive therapy.59

In addition, recurrence of ILD is frequent in ILD positive 

for anti-ARS Abs,52 but rarely in anti-MDA5 Ab-positive 

patients who survive A/S-ILD.25

Taken together, A/S-ILD, but not C-ILD, positive for anti-

MDA5 Ab, indicates fatal ILD, while both A/S-ILD and C-ILD 

with anti-ARS Abs respond well to immunosuppressive 

therapy and could have a good prognosis.

Histopathology and prognosis
Nonspecific interstitial pneumonia (NSIP) is a dominant 

histopathologic pattern in DM/PM-ILD, with a prevalence 

of approximately 80%, although some have diffuse alveolar 

damage (DAD), usual interstitial pneumonia (UIP), and 

organizing pneumonia (OP).3,18 The long-term prognosis 

of DM/PM-ILD has been reported to be similar to that of 

idiopathic NSIP.3 DAD has been reported in association with 

A/S-ILD and a poor prognosis in the short-term,27,60,61 while 

OP responds well to GC. Suda et al24 reported that DAD was 

2/5 and NSIP was 3/5 in A/S-ILD in ADM, while NSIP was 

2/3 and UIP was 1/3 in C-ILD in ADM.

Radiographic findings and prognosis
Radiological findings in DM/PM-ILD are similar to those 

seen in other ILDs. Recently, HRCT scans have been used 

for evaluation of DM/PM-ILD. HRCT findings of DM/

PM-ILD (including A/S-ILD and C-ILD) were irregular 

linear opacities with lower lung predominance (63%–92%), 

consolidation (52%–53%), ground-glass opacities (GGOs) 

(43%–92%), micronodules (28%), and honeycombing 

(16%).18,62 Ikezoe et al62 reported that HRCT consolidation 

was associated with DAD or OP,62 but Arakawa et al63 showed 

that HRCT consolidation was frequently found in biopsy-

proven NSIP in DM/PM.

A few studies have been performed on the correla-

tion between radiological findings and prognosis in DM/

PM-ILD. Hayashi et  al13 categorized DM/PM-ILD into 

three groups based on HRCT findings: 1) consolidation 

dominant; 2) GGO/reticular opacity dominant without a 

chronic fibrosing process; and 3) GGO/reticular opacity 

dominant with a chronic fibrosing process. They reported 

that the disease was fatal in 0%, 83%, and 20%, of groups 

1, 2, and 3, respectively. We analyzed 49 A/S-ILD cases and 

found that the existence of alveolar opacities with GGO and 

reticular opacities indicated a poor prognosis.26 Recently, 

Tanizawa et  al64 reported that the characteristic HRCT 

findings of anti-MDA5 Ab ILD are lower consolidation or 

a GGO pattern, a random GGO pattern, and the absence of 

intralobular reticular opacities. They recently reported that 

the lower consolidation/GGO pattern (odds ratio =23.1) is 

an independent predictive factor for 90-day mortality in 

DM/PM A/S-ILD, as was the presence of anti-MDA5 Ab.65 

These findings suggest that lower consolidation with GGO 

might be a poor prognostic sign in the short-term, although 
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the number of examined cases was small and further studies 

are required.

Serum ferritin elevation is a poor prognostic factor
Gono et  al40 found that serum ferritin levels were sig-

nificantly elevated in DM A/S-ILD, and that the 6-month 

survival rate was significantly lower in the group with 

ferritin levels .1,500 ng/mL (29%) than in the group 

with ferritin levels ,1,500 ng/mL (83%). The associa-

tion between ferritin elevation and A/S-ILD with a poor 

prognosis was confirmed by other groups. Moreover, it has 

become evident that ferritin elevation is associated with 

positivity of anti-MDA5 Ab,15,25,32 and ferritin levels are 

correlated with the severity of ILD, anti-MDA5 Ab titers, 

and interleukin-18 levels.41 Thus, the serum ferritin level 

could be a predictive factor for prognosis and a biomarker 

of disease activity.

Increase in KL-6, but not KL-6 levels at one time 
point, is a poor prognostic factor
KL-6 is a biomarker for the presence and severity of 

ILD, reflecting damage to the alveolar–blood barrier and 

fibrotic changes.66 Elevation of serum KL-6 and surfactant 

protein D levels in interstitial pneumonia in DM/PM includ-

ing C-ILD has been demonstrated, suggesting that KL-6 is 

a biomarker of extension of ILD.67 We recently examined 

whether KL-6 levels predict the prognosis of A/S-ILD 

and found that initial KL-6 levels were within the normal 

range in approximately 30% of A/S-ILD cases, and KL-6 

levels failed to predict outcomes.26 However, the increase 

in KL-6 levels during the first 4 weeks after treatment cor-

related with a poor prognosis; an increase ratio in KL-6 

levels .1.70 within the 4 weeks was a poor prognostic 

factor. Thus, measuring KL-6 levels in A/S-ILD is useful 

for monitoring ILD activity.

Other prognostic factors
Prognostic factors other than those described above have 

been reported. Older age, symptomatic ILD, lower val-

ues of vital capacity and diffusing capacity for carbon 

monoxide, a pattern of UIP on HRCT scan and lung 

biopsy, and neutrophil alveolitis were reported to be poor 

prognostic factors of DM/PM-ILD including C-ILD.19,21,22 

Activation of T cells, particularly CD8 T cells, in bron-

choalveolar lavage fluid predicted a poor response to GC 

in A/S-ILD.68 Cardiac involvement and fever (.38°C) 

have also been reported to be associated with a poor 

prognosis in A/S-ILD.32,58

Clinical subtypes of ILD in DM/PM 
from the clinical perspective
Based on the clinical features and prognosis of DM/PM-ILD 

as described above, the existence of subgroups is suggested 

(Table 1). In clinical practice, it is critical to identify patients 

whose ILD progresses rapidly, is resistant to standard immu-

nosuppressive therapy, and has poor outcomes.

We propose the subtypes of DM/PM as follows. DM/

PM-ILD is divided into two types, A/S-ILD and C-ILD. The 

former is further subdivided into three subgroups: group 1, 

anti-MDA5 Ab-positive, characterized by ADM (DM), lower 

consolidation with GGO, serum ferritin elevation, and 

refractory ILD; group 2, DM negative for anti-MDA5 Ab; 

and group 3, PM. C-ILD is further subdivided into two 

groups: group 1, C-ILD positive for anti-ARS Ab, which is 

characterized by slowly progressive ILD, good response to 

GC, and frequent recurrence; and group 2, C-ILD negative 

for anti-ARS Abs.

Management of DM/PM ILD, 
particularly A/S-ILD, based  
on the Japanese experience
As described above, A/S-ILD, particularly with anti-MDA5 

Ab, develops frequently in Japan. Before the discovery 

of anti-MDA5 Ab and serum ferritin elevation in fatal 

A/S-ILD, CADM (DM)-ILD had been recognized as 

ILD resistant to GC, and various intensive immunosup-

pressive therapies had been tried by many investigators. 

Unfortunately, there have been few controlled or ran-

domized studies on A/S-ILD. However, accumulating 

small retrospective studies and case reports suggest the 

effectiveness of intensive immunosuppressive therapy 

through comparison with historical outcomes in the era of 

GC, although there remain some cases with no response 

to this therapy.

We now describe immunosuppressive therapy used for 

A/S-ILD in Japan, particularly using calcineurin inhibitors 

and cyclophosphamide (CY) in addition to GC.

Glucocorticoids
GC is the mainstay of therapy for DM/PM including myo-

sitis and ILD, although no evidence-based data on efficacy 

has yet been obtained. Approximately 50% of ILD in DM/

PM-ILD (mainly C-ILD) responded well to initial GC 

therapy.19,69,70

Patients who were young, with PM rather than DM, with 

OP with an NSIP pattern rather than a UIP pattern on HRCT, 
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Table 1 Subtypes of ILD associated with DM/PM

Onset/
progression

Type of 
myositis

Histo- 
pathology

Radiographic  
findings

Other  
findings

ILD prognosis Therapy

Acute/subacute
1.  a-MDA5 (+) ADM/DM DAD 

NSIP?
GGO + lower/random 
consolidation

Ferritin elevation 
Fever 
Skin ulcer 
Palmar papules

Poor GC + CsA + CY 
(IVIG, PMX-DHP)

2.  a-MDA5 (-) DM (ADM) NSIP (DAD) GGO 
Reticular (consolidation)

Fair (GC-resistance*) GC + CsA 
(TAC)/CY

3.  a-MDA5 (-) PM NSIP GGO 
Reticular

Good GC (CsA/CY/ 
TAC/MMF)

Chronic
1.  a-ARS (+) PM (DM) NSIP Reticular (GGO) Raynaud’s phenomenon 

Arthritis 
Mechanics’ hand

Good (Frequent 
recurrence)

GC (CsA/CY/
TAC/AZA/MMF)

2.  a-ARS (-) DM/PM NSIP Reticular (GGO) Some patients positive  
for a–MDA5 Ab

Good GC (CsA/CY/ 
TAC/AZA/MMF)

Notes: *GC-resistance; GC-resistance is judged when respiratory symptoms, arterial oxygen tension levels, or abnormalities on CT scan images worsened within 2 weeks 
after starting GC therapy or were not improved within 4 weeks. (+) means positive for the antibody. (−) means negative for the antibody. ? denotes the controversial and 
questionable existence of NSIP.
Abbreviations: a-ARS, anti-aminoacyl-tRNA-synthetases; a-MDA5, anti-melanoma differentiation-associated gene 5; Ab, antibody; ADM, amyopathic dermatomyositis; 
AZA, azathioprine; CsA, cyclosporine; CT, computed tomography; CY, cyclophosphamide; DAD, diffuse alveolar damage; DM, dermatomyositis; GC, glucocorticoid; 
GGO, ground-glass opacities; ILD, interstitial lung disease; IVIG, intravenous immunoglobulin; MMF, mycophenolate mofetil; NSIP, nonspecific interstitial pneumonia; PM, 
polymyositis; PMX-DHP, polymyxin-B direct hemoperfusion; TAC, tacrolimus.

or positive for anti-ARS Abs, showed a high response rate 

to GC alone.16,18,19,52,60

In Japan, Fujiwawa et al27 reported that GC alone was 

effective in six patients (37.5%) with PM-ILD, but in only 

one (8.3%) case with DM-ILD. Nawata et al14 reported that 

GC alone was effective in 68% of A/S-ILD (DM 50%, PM 

91%) cases. However, ILD with normal CK levels was 

resistant to GC alone, and its prognosis was poor compared 

with ILD with CK elevation (1-year survival: normal CK 

31% versus elevated CK 89%). Taken together, GC alone 

is effective against C-ILD, particularly with PM, but not 

strong enough to control A/S-ILD, particularly with DM 

and ADM.

Calcineurin inhibitors
Cyclosporine
Cyclosporine (CsA) is a carnelian inhibitor that is widely 

used as an immunosuppressant with GC for A/S-ILD in 

Japan. The effectiveness of CsA in GC-refractory cases was 

first reported by Gruhn and Diaz-Buxo71 Since then, there 

have been accumulating case reports and retrospective or 

open-label studies analyzing the efficacy of CsA in DM/

PM-ILD, although no controlled study has been conducted. 

As shown in Figure 1 from our own experience, CsA dra-

matically improved the prognosis of GC-resistant ILD, most 

of which were DM/ADM A/S-ILD. Nagasaka et  al72 per-

formed a multicenter, retrospective analysis of 38 cases with 

DM A/S-ILD. They reported that the 5-year survival rate was 

32% in patients receiving GC alone for more than 2 weeks 

as initial therapy, and nonsurvivors died within 9 months, 

while the survival rate was 69% in those who received CsA 

within 2 weeks of starting GC therapy.

The survival rate in response to the combination with 

CsA and GC ranged from 42%–73% (as we found and 

show in Figure 1).53,72–74 The difference in survival rates 

could be caused by many factors, including characteristics 

of patients (DM/ ADM or PM, kinds of autoantibodies, etc) 

and therapeutic strategies (initial combination therapy versus 

step-up therapy).

We would emphasize the importance of maintaining 

the CsA concentration in the management of A/S-ILD. 

The calcineurin blocking effect correlates with CsA 

concentration. A low CsA concentration or delay in 

achieving proper CsA concentrations would allow ILD 

to progress and result in poor outcomes. Indeed, we had 

several cases showing deterioration of ILD in association 

with low CsA concentrations.14 Kotani et al75 reported that 

GC–CsA combination therapy keeping the 2-hour postdose 

blood concentration (C2) .1,000 ng/mL is effective; the 

1-year survival rate was 89%. Their group also showed 

that monitoring trough and C2 levels is important to obtain 

clinical benefits and avoid adverse effects of CsA, and 

once daily preprandial administration was beneficial in 

DM A/S-ILD.76
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In our institute, to achieve rapid therapeutic concentra-

tions to control A/S-ILD, CsA is administered intravenously, 

which is not commonly used for the treatment for ILD in 

DM/PM. CsA is administered intravenously for 12 hours 

every day.14 Initially, CsA is given at 200 mg/day, and the 

doses are adjusted to keep concentrations at 200–250 ng/mL 

just before CsA administration. When ILD is controlled and 

respiratory conditions become stable, CsA administration is 

switched from intravenous to oral.

In addition to A/S-ILD, CsA has been used in patients 

with C-ILD, including a small number of cases refractory 

to other therapies, and it has shown beneficial effects.72,77,78 

CsA is an effective immunosuppressant for DM/PM-ILD 

and widely used as an initial agent in combination with GC 

for DM A/S-ILD in Japan.

Tacrolimus
Tacrolimus (TAC) is another calcineurin inhibitor. The effi-

cacy of TAC for refractory DM/PM-ILD including A/S-ILD 

and C-ILD has been reported to be as good as CsA.78–81 There 

was a study showing that acute respiratory distress syndrome 

secondary to antisynthetase syndrome was reversible with 

TAC.82 Interestingly, TAC was effective against DM A/S-ILD 

refractory to combination therapy with GC and CsA.80 In 

addition, Oddis et al79 and Wilkes et al81 reported that TAC 

improved pulmonary function, including forced vital capacity 

and diffusing capacity of the lung for carbon monoxide, and 

showed a GC-sparing effect in ILD (mainly C-ILD) with 

anti-ARS Ab.

The effectiveness of calcineurin inhibitors, T cell-

specific inhibitors suggests the important role of T cells 

in the development of ILD in DM/PM. Yamadori et  al83 

demonstrated CD8 T cell infiltration in DM/PM-ILD using 

surgical biopsy samples. We previously reported that T cells, 

particularly Th1 cells, were activated in bronchoalveolar 

lavage fluid from A/S-ILD, and that CD8 T cell activation 

was observed in GC-resistant ILD, but not in GC-sensitive 

ILD.68 However, the existence of ILD refractory to combi-

nation therapy with GC and calcineurin inhibitors suggests 

that important mechanisms other than T cells are involved 

in ILD in DM/PM. Clarifying these mechanisms could lead 

to a new therapy for DM/PM-ILD refractory to GC and 

calcineurin inhibitors.

Cyclophosphamide
Cyclophosphamide, oral or intravenous pulse (IVCY), is 

commonly used for patients with systemic lupus erythema-

tosus or vasculitis. The effectiveness of CY has been reported 

in refractory DM/PM-ILD, including A/S-ILD.84,85 Yamasaki 

et al85 reported that IVCY (300–800 mg/m2 at least six times 

every 4 weeks) improved symptoms, pulmonary function 

tests, and HRCT findings in patients with DM/PM, includ-

ing A/S-ILD. Interestingly, there was a patient who did not 

respond to IVCY but improved with CsA, suggesting that 

CY and CsA block different pathways in the development 

of ILD.

Other agents
Azathioprine
Azathioprine is commonly used as a second-line agent for 

DM/PM-ILD in Western countries and is often effective in 

the treatment of NSIP due to DM or PM.18,19 It is not known 

if azathioprine is effective in patients with A/S-ILD.

Mycophenolate mofetil
Mycophenolate mofetil is an inhibitor of lymphocyte pro-

liferation widely used in systemic lupus erythematosus. 

Case reports and case series have shown that the agent 

is effective for NSIP associated with DM and PM, and it 

stabilized or improved pulmonary function.86–88

Intravenous immunoglobulin
Intravenous immunoglobulin has been used as a second-

line agent for muscular symptoms of refractory DM and PM. 

Its usefulness in DM/PM- ILD is uncertain, although Suzuki 

et al89 reported its use in five patients with severe ILD.

Rituximab
Rituximab is an anti-CD20 antibody widely used for B cell 

lymphoma and rheumatoid arthritis, which depletes B cells 

in vivo. Limited data suggest a benefit from rituximab in 

patients with progressive ILD in patients with PM or DM, 

the majority of whom were ILD with anti-ARS Abs.90–93 Sem 

et al93 reported eleven refractory ILD cases in anti-synthetase 

syndrome patients treated with rituximab and showed that 

the agent stabilized and/or improved the ILD in seven of 

eleven patients. It is not clear whether rituximab is effective 

for ILD cases positive for anti-MDA5 Ab. Further studies are 

required to elucidate the efficacy of B cell depletion therapy 

on DM/PM-ILD.

Polymyxin-B direct hemoperfusion
Polymyxin-B direct hemoperfusion, originally developed 

for the removal of endotoxin, has been demonstrated to 

be effective for treating various types of acute respiratory 

failure. A case of the effective use of polymyxin-B direct 
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hemoperfusion in refractory A/S-ILD positive for anti-MDA5 

Ab has been reported.94

Treatment principles in DM/PM-ILD
The goal of management of DM/PM-ILD is survival in A/S-

ILD and maintenance of pulmonary function for daily life in 

C-ILD. As described above, DM/PM-ILD is heterogeneous 

and contains several clinical subsets. Management of ILD 

involves assessment of ILD, determining which subtypes 

of ILD the patient belongs to, and treating the patient based 

on the subtype, severity of ILD, and other factors such as 

organ involvement other than the lung. In the management of 

A/S-ILD, delaying effective treatment causes poor outcomes. 

Thus, intensive therapy should be considered as initial treat-

ment, particularly in DM with anti-MDA5 Ab or in ADM. 

In addition, tight monitoring is required in A/S-ILD. If clini-

cal effects are not observed during therapy, second-line or 

salvage therapies should be considered.

In C-ILD, initial intensive therapy is not usually required. 

In management of C-ILD, a balance between therapeutic 

effects and adverse effects is critical. In several cases, 

particularly asymptomatic patients, treatment for ILD is 

not necessary. In patients with symptomatic C-ILD, GC 

is used as initial therapy for ILD, and when the effects are 

insufficient or a decrease in GC dose is required, additional 

immunosuppressive therapy is considered. In many cases, 

therapy for myositis also improves C-ILD.

Assessment of poor risk factors  
for ILD and determination of subtypes
In A/S-ILD, there is a form of fatal, rapidly progressive ILD 

refractory to GC therapy. The first step is to determine whether 

the patient belongs to this type of ILD. When a patient shows 

ADM, positivity for anti-MDA5 Ab, low CK levels (,500 U), 

elevated ferritin levels, and GGO plus lower consolidation on 

HRCT, the ILD is potentially fatal and refractory. If a patient 

has PM or positivity for anti-ARS Ab, the patient has a low 

possibility for fatal progressive ILD.

Initial combination therapy for A/S-ILD
Initial combination therapy is superior to step-up therapy for 

A/S-ILD. When CsA was introduced for A/S-ILD, CsA was 

administered if GC was ineffective. However, Nagasaka et al72 

reported that early CsA administration (within 2 weeks after GC 

therapy) improved the survival rate of DM A/S-ILD compared 

to early GC alone therapy (5-year survival rate: 69% early 

combination versus 39% GC alone). Similarly, Kotani et al75 

reported that initial combination therapy with GC and CsA 

brought better survival than step-up treatment (add CsA/CY if 

GC was ineffective) in DM A/S-ILD (1-year survival: 89% initial 

combination versus 43% step-up). Takada et al95 also showed that 

the primary intensive approach, involving immunosuppressant 

with GC initially, was superior to the step-up approach, involv-

ing additional immunosuppressant if GC was ineffective (5-year 

survival rate: primary intensive 74% versus step-up 54%) in 

DM/PM-ILD. For A/S-ILD with poor prognostic factors, initial 

combination therapy should be considered.

Triple therapy for refractory A/S-ILD
For combination therapy, CsA or CY is used with GC. However, 

the efficacy of these combinations is not sufficient. Kameda 

et al53 reported that combination therapy with one immunosup-

pressant (CsA or CY) plus GC saved only three of 12 (25%) 

of DM A/S-ILD patients. They treated ten DM A/S-ILD cases 

with triple therapy (CsA [trough level .150–250 ng/mL], 

IVCY [10–30 mg/kg every 3–4 weeks], and high-dose GC), 

and 50% of the patients survived; the survival rate was high 

compared to that of combination therapy with one immuno-

suppressant. The efficacy of this triple therapy has not been 

evaluated in controlled studies, although several cases of 

A/S-ILD treated with triple therapy were reported.96,97 In our 

experience, triple therapy was effective, particularly for anti-

MDA5 Ab-positive DM A/S-ILD that was frequently resistant 

to GC–CsA combination therapy.

We think that triple therapy should be considered for 

A/S-ILD with poor prognostic factors such as anti-MDA5 

Ab positivity, although evaluation of its efficacy is necessary 

in the future.

Importance of monitoring and 
reconsideration of treatment
In patients with DM/PM-ILD, particularly A/S-ILD, clinical 

condition changes quickly; some patients develop respiratory 

failure requiring mechanical ventilation within a few days. 

Thus, tight monitoring of the clinical condition is required 

in the management of DM/PM-ILD. The monitoring of the 

clinical condition in DM/PM-ILD involves three kinds of 

monitoring: for disease activity, for respiratory condition, 

and for adverse events (AEs) including opportunistic infec-

tions that frequently occur and become fatal during intensive 

immunosuppressive therapy. During monitoring of disease 

activity in A/S-ILD, serum ferritin levels are a good marker, 

as well as the anti-MDA5 Ab titer, in addition to clinical signs 

such as skin rash.41 For monitoring the respiratory condition, 

symptoms such as dyspnea, cough, alveolar-arterial oxygen 

tension difference, and change in the extension of GGO/
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Yes No

No

No

No

No

No

No
DM PM

GCGC + CsA/IVCY

GC + CsA(iv) + IVCY

Improvement

Improvement

Improvement Observation for ILD

Add IVIG, PMX-DHP

Yes Yes

Yes

YesYes

Yes

Yes

Chronic ILDAcute/subacute ILD

1) Symptomatic exacerbation (dyspnea on exertion)
2) An increase in parenchymal abnormalities on HRCT scan
3) Decrease in vital capacity (VC) >10% or PaO2 >10 mm Hg
                1), 2), or 3) within 3 months

1) ADM
2) a-MDa5 Ab (+)
3) Ferritin >1,000 ng/mL
4) HRCT: GGO + lower
    consolidation
5) PaO2 <60 mm Hg
    either of 1)–5)

Symptomatic
decrease in VC
increase in GGO

Figure 3 Algorithm for management of DM/PM-ILD.
Abbreviations: a-MDA5 Ab, anti-melanoma differentiation-associated gene 5 antibody; ADM, amyopathic dermatomyositis; CsA, cyclosporine; DAD, diffuse alveolar damage; 
DM, dermatomyositis; GC, glucocorticoid; GGO, ground-glass opacities; HRCT, high-resolution computed tomography; ILD, interstitial lung disease; IVCY, intravenous-pulse 
cyclophosphamide; IVIG, intravenous immunoglobulin; PaO2, arterial oxygen tension; PM, polymyositis; PMX-DHP, polymyxin-B direct hemoperfusion; VC, vital capacity.

consolidation on HRCT are useful. In addition, the increase 

in KL-6 and surfactant protein D levels also provides useful 

information, including prognostic information.26 Monitoring 

for AEs is critical in the management of A/S-ILD, because not 

a small number of patients die of infection, mainly opportu-

nistic infections such as pneumocystis pneumonia.25,65 Routine 

monitoring for pneumocystis pneumonia and fungal infections 

by measuring plasma β-D glucan levels and cytomegalovirus 

reactivation by examining cytomegalovirus antigenemia is 

widely performed in Japan, as well as prophylactic adminis-

tration of trimethoprim-sulfamethoxazole for pneumocystis 

pneumonia. Since nephrotoxicity and hepatotoxicity due to 

CsA and hepatotoxicity due to CY are frequently found during 

therapy, monitoring for these adverse events is necessary.

When disease activity is not controlled and the respi-

ratory condition is worsening, salvage therapy should be 

considered.

Algorithm for management  
in DM/PM-ILD
The algorithm for management of DM/PM-ILD in our insti-

tute is shown in Figure 3; it starts with assessment of poor 

risk factors and identification of subtypes.

Lessons learned from experience 
with ILD in Japan
A/S-ILD is found in Japan at a high frequency compared 

with other countries. Among patients positive for anti-MDA5, 

A/S-ILD also develops frequently. Rapid progression and 

resistance to treatment are common in A/S-ILD in Japan. 

Taken together, a characteristic clinical feature of DM/PM-

ILD in Japan is A/S-ILD with strong inflammation leading 

to a potentially fatal course.

Why is A/S-ILD with strong inflammation frequently 

found in Japan? A pulmonary hyperimmune/inflammatory 

reaction has been suggested.98 Several agents that rarely 

cause ILD frequently induce fatal ILD in Japan. Leflunomide, 

a widely used disease-modifying antirheumatic drug, causes 

fatal A/S-ILD with a high frequency (1.2%) in Japan, but not 

in other countries, including Korea and China.99 Gefatinib 

also caused ILD in Japan with a high incidence compared 

to other countries.100 Most cases of bleomycin-induced ILD 

were Japanese.98 These findings suggest that Japanese has a 

background, although it is unclear what that background is, 

that causes pulmonary hyperimmune/inflammatory reactions, 

including drug-induced ILD. The high frequency of A/S-ILD 

in DM and ILD with a poor prognosis might reflect this back-
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ground. Since it has been suggested that viral infection, IFN 

induction, and MDA5 expression are involved, the high inci-

dence of A/S-ILD in DM/PM in Japan might be explained 

by pulmonary hyperimmune/inflammatory reactions among 

Japanese people that cause drug-induced ILD rarely found 

in other countries.

Physicians managing DM/PM-ILD in Japan have had to 

face refractory, fatal A/S-ILD. They first found that there 

were many A/S-ILD cases that had been thought to develop 

rarely, most of which were DM, especially without CK 

elevation and resistant to GC therapy. During the struggle 

to control A/S-ILD, combination therapy with CsA/CY 

was developed, although CsA/CY had rarely been used 

for ILD. The combination therapy improved the prognosis 

of A/S-ILD and has been widely used for A/S-ILD in DM 

in Japan, although confirmation of the efficacy through 

controlled studies has not been performed and is required. 

Moreover, a subgroup of A/S-ILD cases was identified that 

was characterized by DM (particularly ADM), anti-MDA5 

Ab, refractory rapidly progressive interstitial pneumonia, 

and serum ferritin elevation.

Experience with DM/PM-ILD has demonstrated the 

importance of DM A/S-ILD in clinical practice, combination 

therapy with CsA and CY for A/S-ILD, and the subtype of DM 

associated with anti-MDA5 Ab and refractory ILD. Are these 

findings common worldwide? We believe these findings 

are not specific for Japan, but are universal, because many 

investigators report the existence of A/S-ILD worldwide 

and identify a clinical subset characterized by anti-MDA5 

Ab and A/S-ILD globally.35–38 However, the effectiveness of 

combination therapy with CsA and CY has yet to be eluci-

dated through experience and studies worldwide.

It is notable that there remains approximately 20%–50% 

of patients with A/S-ILD who fail to respond to initial 

intensive combination therapy with CsA and CY.25,26,53,65 

Development of new treatments for these cases is required, 

which might be different from immunosuppressive or anti-

inflammatory agents and could control common pathways of 

the end stage of acute ILD (including acute exacerbation of 

idiopathic pulmonary fibrosis) that result in the destruction 

of pulmonary structure.

Conclusion
From experience with DM/PM-ILD, we learned the following: 

refractory A/S-ILD is not a rare complication in DM and 

ADM, anti-MDA5 Ab is closely related with A/S-ILD 

and poor outcomes in DM/ADM, and initial combination 

therapy with CsA/CY should be considered when patients 

show poor prognostic factors such as ADM, DM with low 

CK elevation, positivity for anti-MDA5 Ab, serum ferritin 

elevation, or consolidation with GGO on HRCT. A/S-ILD 

with potentially fatal outcomes is found worldwide, not only 

in Japan. Clinicians caring for patients with DM/PM should 

be cautious when dealing with A/S-ILD and treat the patients 

based on clinical subtypes. Further studies are required to 

elucidate the efficacy of combination therapy with CsA/CY 

on A/S-ILD and to develop new therapies for A/S-ILD with 

poor outcomes despite intensive immunosuppressive therapy, 

including CsA/CY.
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