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The presence of anti-melanoma differentiation-associated gene 5 antibody (anti-MDAS5 Ab) is closely associated
with rapidly progressive interstitial lung disease (RP-ILD) in patients with clinically amyopathic dermatomyo-
sitis. Despite intensive immunosuppressive therapies, some of these patients still have a poor prognosis with few
treatment options. Although removal of pathogenic autoantibodies and cytokines by plasma exchange (PE) could
be a treatment option, its safety and efficacy have never been determined. We report a patient with anti-MDAS
Ab-positive RP-ILD who was refractory to intensive therapies including steroids, cyclosporine, and intravenous
cyclophosphamide, and then treated by PE to prevent the progression of RP-ILD. Shortly after the initiation of PE
therapy, however, his respiratory condition suddenly deteriorated due to acute pulmonary edema and the patient
died on the following day. Transfusion-related acute lung injury (TRALI) would be the most likely cause of the
acute pulmonary edema because there was no sign of circulatory overload. To the best of our knowledge, this is
the first report showing a critical adverse event associated with PE therapy for these patients. This case supports
the idea that the presence of ILD could increase a risk for TRALI and therefore we should carefully evaluate the
eligibility for PE therapy of anti-MDA5 Ab-positive RP-ILD patients given the risk of acute lung injury. Further
studies collecting more clinical data are necessary to assess the efficacy, safety, and risk factors of PE therapy for
these patients.

patients, immediate and intensive immunosuppressive therapies are
required to avoid a fatal outcome; intravenous administration of

1. Introduction

Clinically amyopathic dermatomyositis (CADM) is defined as der-
matomyositis that shows typical skin symptoms without obvious
myositis [1]. Patients with CADM often develop rapidly progressive
interstitial pneumonia (RP-ILD), and the anti-melanoma differ-
entiation-associated gene 5 antibody (anti-MDAS5 Ab) is closely associ-
ated with the RP-ILD in these patients [2,3] regardless of the typical skin
manifestations of dermatomyositis [4-7]. The mortality rate of
anti-MDA5 Ab-positive RP-ILD patients is high. Therefore, for these

cyclophosphamide (IVCY), as well as the concomitant use of calcineurin
inhibitors (cyclosporine or tacrolimus) with high-dose steroids, is rec-
ommended to prevent the progression of ILD [8-10]. In addition, recent
studies have demonstrated that the administration of mycophenolate
mofetil or rituximab may be considered for these high-risk RP-ILD pa-
tients who are refractory to the combination therapies described above
[8,11-13]. However, the efficacy of these treatments has never been
fully established.

Abbreviations: RP-ILD, rapidly progressive interstitial lung disease; anti-MDAS5 Ab, anti-melanoma differentiation-associated gene 5 antibody; IVCY, intravenous
cyclophosphamide; PE, plasma exchange; TRALI, Transfusion-related acute lung injury; CADM, Clinically amyopathic dermatomyositis; EF, Ejection Fraction; CK,
creatine phosphokinase; CRP, C-reactive protein; SP-D, surfactant protein D; ANCA, antineutrophil cytoplasmic antibody; ANA, antinuclear antibody; ARS, anti-
aminoacyl-tRNA sythetase; GGA, ground-glass attenuation; ALI, acute lung injury; ADAMTS, a disintegrin-like and metalloproteinase with thrombospondin type 1

motifs.
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Plasma exchange (PE) is a therapeutic procedure used to treat a
variety of diseases through the bulk removal of pathologic substances
such as pathologic antibodies, immune complexes, and cytokines [14].
PE has been recognized as a therapeutic option for refractory or severe
autoimmune diseases because it effectively removes pathogenic auto-
antibodies and cytokines [15]. Recently, some papers have reported that
CADM-associated/anti-MDA5 Ab-positive patients with RP-ILD were
successfully treated by PE [16-18]. Although these recent reports would
support the efficacy of PE therapy even for anti-MDAS5 Ab-positive
RP-ILD, the data evaluating the efficacy or safety of PE therapies are still
limited.

In this report, the case of an anti-MDA5 Ab-positive RP-ILD patient,
who was refractory to intensive immuno-suppressive therapies
including high-dose steroid, tacrolimus, and IVCY, is presented. PE was
started as an additional therapy to save the patient from severe acute
respiratory failure. However, approximately 1 hour after starting PE, his
respiratory condition suddenly worsened, and he died of exacerbated
respiratory failure possibly due to acute lung injury triggered by the PE
therapy. To the best of our knowledge, this is the first report showing a
critical adverse event associated with PE therapy performed for anti-
MDAS Ab-positive RP-ILD patients.

2. Case report

A 59-year-old Japanese man with a 3-week history of dry cough,
fever, and fatigue visited his primary care doctor. He was diagnosed
with pneumonia, and tosufloxacin was given for a week. However, his
respiratory symptoms worsened progressively, and he began to feel
dyspneic. When he was transferred to our hospital he showed mild
hypoxemia.

On admission, his vital signs were: blood pressure, 125/75 mmHg;
pulse rate, 113/min; respiratory rate, 20/min; and temperature, 37.5 °C.
Percutaneous arterial blood oxygen saturation was 94% (2 L per minute
of oxygen through a nasal cannula). Heart sounds were normal. Bilateral
fine crackles at the lung bases were present. No superficial lymph node
swelling was found. No skin manifestations or arthritis was observed.
There was no muscle weakness on manual muscle testing.

Chest CT showed ground glass opacity in the left upper lobe and sub-
pleural consolidation with traction bronchiectasis in both lower lobes
(Fig. 1A and B). Echocardiography was normal. No obvious wall motion
or valve abnormalities were observed. The ejection fraction (EF) was
70%. Laboratory analyses were as follows: white blood cell (WBC)
count, 9380/ul; platelets (PIt), 390,000/pl; creatine phosphokinase
(CK), 163 IU/L; lactate dehydrogenase (LDH), 455 IU/L; C-reactive
protein (CRP), 3.6 mg/dL; ferritin, 1910 ng/ml; p-D-glucan, 9.0 pg/ml;
surfactant protein A, 177 ng/ml; surfactant protein D, 878 ng/ml; and
Krebs von den Lungen-6, 646.6 U/mL. The patient’s serum was negative
for antineutrophil cytoplasmic antibody, antinuclear antibody, and anti-
aminoacyl-tRNA synthetase antibody. Although the typical skin

Fig. 1. The admission chest X-ray shows ground-glass opacity predominantly in
the lower lung field (A), and chest CT shows sub-pleural ground-glass opacity
and consolidation with traction bronchiectasis in both lower lung lobes (B).
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manifestations of dermatomyositis were not apparent, the high level of
serum ferritin, the clinical features of RP-ILD, and the chest CT findings
in this patient were consistent with anti-MDA5 Ab-positive RP-ILD re-
ported in CADM patients [7]. Thereafter, anti-MDAS5 Ab was measured
and found to be positive (titer index >150).

Immediately after the diagnosis of anti-MDAS5 Ab-positive RP-ILD, a
3-day course of methylprednisolone (1000 mg/day) was administered
intravenously from day 1 to day 3, followed by the daily administration
of oral prednisolone (0.8 mg/kg body weight). In addition to steroid
therapies, IVCY (500 mg/body) was administered on day 6, and daily
oral cyclosporine (100 mg/day) was given concurrently. Despite these
intensive immunosuppressive therapies, his respiratory condition
worsened, and mechanical ventilation was started on day 8. To prevent
progressive respiratory failure, PE was performed as an optional therapy
to prevent progressive respiratory failure on day 10. We used 32 units of
fresh frozen plasma as the replacement fluid in the PE. However, about 4
hours after the start of the PE therapy, the respiratory failure deterio-
rated rapidly. Pink frothy fluid was continuously sucked from the
endotracheal tube, and the chest X-ray showed a butterfly shadow
(Fig. 2), suggesting that acute pulmonary edema was induced by the PE
therapy. Extracorporeal ultrafiltration was performed immediately to
remove 200 ml of fluid, in addition to the intravenous administration of
furosemide, which resulted in urine output of 410 ml over 5 hours.
Despite these treatments, his respiratory condition did not improve, and
he died on day 11. Transfusion-related acute lung injury (TRALI) was the
most likely cause of acute pulmonary edema [19], although this case
could not be evaluated by the classical diagnostic criteria of TRALI
because the patient already had ALI arising from ILD when the PE
therapy was started [20]. There was no sign of circulatory overload,
which is the other major cause of pulmonary edema after transfusion
[21], since he had a normal cardiac silhouette on chest X-ray, normal
cardiac movement and volume on echocardiography, no elevation of
Brain Natriuretic Peptide, and no improvement of his respiratory con-
dition after fluid removal.

3. Discussion

The prognosis of anti-MDAS5 Ab-positive RP-ILD is extremely poor

Fig. 2. Chest X-ray 4 hours after the start of the plasma exchange shows a
butterfly shadow.
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[22]. Therefore, the diagnosis and identification of these high-risk pa-
tients in the early stage are indispensable when considering earlier
initiation of intensive immunosuppressive therapies. Recently, some
prognostic factors for ILD patients with dermatomyositis/polymyositis
have been reported [8,22]. Measurement of anti-MDA5 Ab is particu-
larly important because its presence is closely associated with RP-ILD
with a poor prognosis. Additionally, ferritin levels, anti-MDAS5 anti-
body titers, and high pre-treatment serum IL-6 levels are reported to be
useful markers for a poor prognosis and disease severity in dermato-
myositis/polymyositis patients. HRCT evaluation is also reported to be
useful to detect early minimal changes in the RP-ILD lungs; lower
consolidation or a ground-glass attenuation (GGA) pattern, a random
GGA pattern, and the absence of intralobular reticular opacities are
characteristic imaging features of RP-ILD lungs in CADM patients [23].
On physical examination, the presence of typical skin symptoms (e.g.
heliotrope rash and the Gottron sign) supports the diagnosis of derma-
tomyositis [24]. Recently, however, some anti-MDA5 Ab-positive
RP-ILD patients who did not show any apparent skin manifestations but
had refractory RP-ILD similar to that in CADM patients were reported
[4-7]. Therefore, in a case with hyperferritinemia, RP-ILD development,
and typical HRCT findings, it would be necessary to assume that the
patient has anti-MDA5 Ab-positive RP-ILD, even if the
dermatomyositis-associated skin signs are not observed [4]. In the pre-
sent case, similarly, no apparent skin symptoms or myositis were
observed. However, typical CT findings and the clinical features of
RP-ILD prompted the measurement of anti-MDAS5 Ab, which led to the
early diagnosis and initiation of intensive immunosuppressive therapies.
The combination of anti-MDAS5 Ab, other serum biomarkers, and HRCT
findings would be beneficial for the early selection of therapeutic stra-
tegies in RP-ILD patients.

In daily clinical practice when dealing with interstitial pneumonia of
unknown etiology, serum autoantibodies have been measured with
different aims. Some autoantibodies, which are specifically associated
with each connective tissue disease, are measured to estimate the like-
lihood of connective tissue-associated interstitial lung disease [25]. In
clinical studies, some autoantibodies were advocated as biomarkers that
can cluster a sub-group of patients within the spectrum of heterogeneous
idiopathic interstitial pneumonias [26,27]. The concentration of serum
anti-MDAS Ab reflected the severity of co-morbid interstitial pneumonia
in CADM patients, and decreased anti-MDAS5 Abs are associated with
successful treatment [28,29]. These results suggest that anti-MDA5
autoantibody is associated with the pathogenesis of CADM, although
how it affects the etiology of CADM has never been directly proven.

The elimination of autoantibodies is the appropriate treatment for
diseases caused by a pathogenic autoantibody such as anti-a disintegrin
and metalloproteinase with thrombospondin motifs (ADAMTS) 13
autoantibody in thrombotic thrombocytopenic purpura [30]. Plasma
exchange (PE) is often performed to remove both pathogenic autoanti-
bodies and over-produced cytokines in the blood. The addition of PE to
immunosuppressive drugs is expected to improve the poor outcome in
anti-MDAS5 Ab-positive patients with RP-ILD, although the significance
of decreasing anti-MDAS5 antibody titer by PE has not been determined
[31]. Currently, there have been a limited number of case reports of
these patients who were successfully treated by PE [16-18]. However, if
PE is effective for these patients, it in turn could support the idea that
anti-MDAS antibody is associated with the pathogenesis of RP-ILD.

As with other transfusion therapy, PE also has the risk of TRALI [32].
TRALI is a rare but serious syndrome defined as new acute lung injury
(ALI) that occurs during or within 6 h after blood product administra-
tion, not explained by another ALI risk factor [19]. TRALI is the leading
cause of transfusion-related death [33], and the mortality rate is re-
ported to be 5-8% or 35-58% in critically ill populations [34]. All the
blood products have been implicated in TRALI, and it is known that
TRALI is also caused by PE [32,35,36]. Although the mechanisms are
still unclear, TRALI is thought to be caused by activation of recipient
neutrophils by donor-derived antibodies targeting human leukocyte
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antigen or human neutrophil antigen in most cases [37]. Therefore, in
patients with RP-ILD, activated neutrophils in the alveolar capillary bed
might increase the risk for TRALI [21]. A recent prospective cohort study
revealed that interstitial lung abnormalities on chest CT were associated
with an increased risk of acute respiratory distress syndrome with high
mortality [38]. In line with this, a previous paper reported that a patient
underlying subclinical pulmonary fibrosis experienced acute exacerba-
tion after red cell transfusion [39]. These findings support the idea that
patients with interstitial lung disease are susceptible and more likely to
develop acute lung injury by an additional risk factor such as trans-
fusion. It is quite likely that patients’ underlying risk factors enhance the
risk of TRALI reactions. Liver transplantation surgery, chronic alcohol
abuse, shock, higher peak airway pressure while being mechanically
ventilated, current smoking, higher interleukin-8 level, and positive
fluid balance are identified as host risk factors for TRALI [33]. Inter-
stitial lung disease on mechanical ventilation is associated with higher
peak airway pressure because of its low lung compliance. Furthermore,
IL-8 is frequently high in patients with interstitial pneumonia [40-42].
Therefore, interstitial lung disease, especially when it exacerbates and
needs positive airway pressure ventilation, should be regarded as a risk
factor for TRALL Although PE might be a reasonable treatment for
anti-MDAS5 Ab-positive RP-ILD patients, its application and the timing
when it is performed should be judged carefully, taking into account the
risk of TRALIL Because TRALI risk is also associated with the types of
blood components independently of the patient clinical conditions
described above, both patient-specific and transfusion-specific factors
need to be considered when determining the patient-specific risk versus
benefit for PE therapies [43]. Regarding transfusion-specific factors,
plasma-containing blood is reported to be the most frequent cause of
TRALI [44]. For anti-MDA5 Ab-positive RP-ILD patients, therefore,
choosing non-plasma-containing products (e.g. purified albumin) as the
replacement solution would be one option to decrease the risk of TRALI.
Further studies gathering more clinical data are necessary to assess the
efficacy, safety, and risk factors of PE therapy for these patients.

In conclusion, anti-MDAS5 Ab-positive RP-ILD patients have a poor
prognosis with few effective treatment options. PE is a promising option
for these patients, but currently there is little evidence regarding its
efficacy and safety. This case suggests that we should carefully evaluate
RP-ILD patients’ eligibility for PE therapy because of the risk of acute
lung injury. More clinical data regarding the efficacy, safety, and the risk
factors of PE therapy for anti-MDA5 Ab-positive RP-ILD patients are
indispensable.
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