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Abstract 

Background  Clinical amyopathic dermatomyositis is characterized by cutaneous symptoms but lacks muscle 
symptoms. Anti-melanoma differentiation-associated gene 5 antibodies are frequently found in Japanese patients 
with clinical amyopathic dermatomyositis. Patients with rapidly progressive interstitial lung disease with positive 
anti-melanoma differentiation-associated gene 5 antibodies have poor prognoses, and majority of them are treated 
with combination immunosuppressive therapy; however, the best treatment is yet to be determined.

Case presentation  A 52-year-old Asian male patient presented with a chief complaint of dyspnea on exertion. He 
had a typical skin rash and rapidly progressive interstitial pneumonia. Additionally, anti-melanoma differentiation-
associated gene 5 antibodies were detected; therefore, he was diagnosed with dermatomyositis-associated interstitial 
pneumonia. Respiratory failure worsened despite administering steroid pulse therapy, tacrolimus, and cyclophos-
phamide. Consequently, plasma exchange was performed on day 13 of admission. After a slight improvement, 
the patient’s respiratory failure worsened. Thus, cyclophosphamide was replaced by tofacitinib on day 28. Although 
respiratory failure improved and the progression of interstitial pneumonia seemed under control, βD-glucan 
level increased and Aspergillus antigen was detected on day 49. Micafungin and voriconazole were administered, 
but the patient succumbed to worsening respiratory failure on day 61. The pathological autopsy revealed multiple 
nodular lesions with cavity formation in both lungs and the presence of Aspergillus with severe neutrophilic infiltra-
tion and necrosis, which supported the diagnosis of invasive pulmonary aspergillosis.

Conclusion  The patient with anti-melanoma differentiation-associated gene 5 antibody-related rapidly progressive 
interstitial lung disease, whose disease was difficult to control after the administration of triple immunosuppres-
sive therapy (steroids, tacrolimus, and cyclophosphamide), showed good response with tofacitinib. Unfortunately, 
the patient died of invasive pulmonary aspergillosis owing to severe immunosuppression; thus, the signs of complica-
tions should be promptly detected.
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Background
Clinical amyopathic dermatomyositis (CADM) is char-
acterized by cutaneous symptoms but lacked muscle 
symptoms. Anti-melanoma differentiation-associated 
gene 5 (MDA5) antibodies are frequently found in Japa-
nese patients with CADM. Patients with rapidly pro-
gressive interstitial lung disease (RP-ILD) with positive 
anti-MDA5 antibodies have poor prognoses, and the 
majority of them are treated with combination immuno-
suppressive therapy, but the best treatment has yet to be 
determined [1, 2]. Tofacitinib has been recently reported 
to be effective in anti-MDA5 antibody-positive DM but 
with an immunosuppression side effect [3, 4]. Herein, 
we report a case of death owing to invasive pulmonary 
aspergillosis, although tofacitinib controlled the RP-ILD.

Case presentation
A 52-year-old Asian male patient presented to his local 
doctor with dyspnea on exertion lasting 1 month and 
was diagnosed with interstitial pneumonia. He was a 

non-smoker with a history of hypertension, dyslipidemia, 
and allergic rhinitis. He had Gottron’s sign on the dor-
sal surfaces of hands and elbows, reverse Gottron’s sign 
on both palms, and Shawl sign on the upper back. The 
patient had mild grasping pain in both thighs, but manual 
muscle strength testing was normal. Subpleural consoli-
dation shadows in both lungs tended to enlarge during 
2 weeks and DM-related rapidly progressive interstitial 
pneumonia was suspected because of the skin findings. 
Steroid pulse therapy, tacrolimus at 5 mg, and cyclophos-
phamide at 800 mg were administered. The patient was 
transferred to our hospital on day 8 of admission because 
he was positive for anti-MDA5 antibody and was consid-
ered to have refractory disease.

Laboratory findings (Table 1) included creatine kinase 
within the normal range, markedly elevated ferritin at 
2465 ng/mL, and positive anti-MDA5 antibody (enzyme-
linked immunosorbent assay, antibody titer 5600). Addi-
tionally, lactate dehydrogenase was elevated at 416 U/L 
and C-reactive protein (CRP) was elevated at 2.88 mg/dL.

Keywords  Melanoma differentiation-associated gene 5 antibodies, Tofacitinib, Dermatomyositis, Rapidly progressive 
interstitial pneumonia, Aspergillus

Table 1  Blood test on admission.

WBC: white blood cells; Neu: neutrophils; Lym: lymphocytes; Eos: eosinophils; Bas: basophils; Mono: monocytes; RBC: red blood cells: Hb: hemoglobin; Ht: hematocrit; 
Plt: platelet; TP: total protein; Alb: albumin; AST: aspartate aminotransferase; ALT: alanine aminotransferase; LDH: lactate dehydrogenase; CK: creatine kinase; BUN: 
blood urea nitrogen; Cre: creatinine; APTT: activated partial thromboplastin time; PT: prothrombin time; Fib: fibrinogen; CRP: c-reactive protein; KL-6: sialylated 
carbohydrate antigen; SP-A: surfactant protein-a; SP-D: surfactant protein-D; RF: rheumatoid factor; MPO-ANCA: myeloperoxidase-anti-neutrophil cytoplasmic 
antibodies; proteinase-3-anti-neutrophil cytoplasmic antibodies; CCP: cyclic citrullinated peptide; SS-A: Sjogren-syndrome-related antigen A; SS-B: Sjogren-syndrome-
related antigen B; RNP: ribonucleoprotein; Scl-70: topoisomeraseI; ARS: aminoacyl tRNA synthetase; MDA5: melanoma differentiation-associated gene5; TIF1: 
transcriptional intermediary factor 1

Hematology Biochemistry Serology

WBC 5000/μL TP 6.7 g/dL CRP 2.88 mg/dL

Neu 77.5% Alb 2.7 g/dL KL-6 862 U/mL

Lym 10.5% AST 113 U/L SP-A 64.8 ng/mL

Eos 1.0% ALT 39 U/L SP-D 213 ng/mL

Bas 0.6% LDH 416 U/L RF < 5.0 IU/L

Mono 10.3% CK 54 U/L MPO-ANCA < 1.0 U/mL

RBC 350 × 10⁴/μL BUN 11.4 mg/dL PR3-ANCA < 1.0 U/mL

Hb 11.0 g/dL Cre 0.67 mg/dL Anti-nuclear antibody < 40×

Ht 32.6% Na 136 mEq/L Anti-CCP antibody < 0.6 U/mL

Plt 21.2 × 10⁴/μL K 3.8 mEq/L Anti-SS-A/Ro antibody < 1.0 U/mL

Cl 105 mEq/L Anti-SS-B/La antibody < 1.0 U/mL

Aldolase 7.3 IU/L Anti-RNP antibody < 2.0 U/mL

Ferritin 2465 ng/mL Anti-Scl-70 antibody < 1.0 U/mL

Anti-ARS antibody (–)

APTT 35.8 s Anti-MDA5 antibody 5600 index

PT 121.30% Anti-TIF1-γ antibody (–)

Fib 370 mg/dL Anti-Mi-2 antibody (–)

D-dimer 3.3 μg/mL
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Imaging findings included (Fig. 1) infiltrative shadows 
predominantly on the peripheral sides of both lungs in 
chest radiography and consolidation shadows and ground 
glass opacities around bronchial vascular bundles and 
just subpleural in all lung lobes, with indentation changes 
in computed tomography (CT). No obvious honeycomb-
ing was observed.

Clinical course after transfer to our hospital: the patient 
had typical skin, arthralgia, and inflammatory findings, 
but no muscle weakness. A skin biopsy confirmed patho-
logical findings consistent with DM and a muscle asymp-
tomatic DM (CADM) diagnosis with positive anti-MDA5 
antibodies. The patient’s resting oxygen saturation was 
96% on room air and oxygen therapy at 3 L/minute was 
used during exertion upon transfer to our hospital on day 
8 of admission.

Plasma exchange was started on day 13 when the 
patient required 5 L/min of oxygen therapy during exer-
tion. Respiratory failure briefly improved and anti-MDA5 
antibody and ferritin levels slightly decreased after three 

plasma exchange cycles (Fig. 2). Respiratory failure wors-
ened again, requiring 10 L/min of oxygen therapy during 
exertion, thus tofacitinib was started instead of cyclo-
phosphamide on day 28. The patient’s oxygenation dur-
ing exertion improved to 3 L/min, the same level as at the 
start of treatment, and anti-MDA5 antibodies and fer-
ritin remained unchanged after starting tofacitinib, thus 
the disease was thought to be under control.

However, CRP was elevated on day 49. In addition, 
βD-glucan was 220.3 pg/mL and Aspergillus antigen was 
positive on day 51. Chest computed tomography (CT) 
scan revealed multiple nodules with a halo sign and air-
crescent sign, and the patient was diagnosed with inva-
sive pulmonary aspergillosis (Fig. 3). No Aspergillus was 
detected in the blood culture, but Aspergillus fumigatus 
was found in the sputum. Tacrolimus and tofacitinib 
were discontinued and micafungin was started; however, 
respiratory failure rapidly progressed. Voriconazole was 
also added; however, the patient died 10 days after the 
clinical diagnosis of invasive pulmonary aspergillosis.

Fig. 1  a, b Computed tomography revealed consolidation shadows and ground glass opacities around bronchial vascular bundles and just 
below the pleura in all lung lobes, with indentation changes, on day 14 before admission. There was no obvious honeycombing. c, d Ground 
glass opacities are enhanced and the consolidation shadows are worsening on day 1 of admission. e, f Consolidation shadows and ground glass 
opacities were improving on day 23 of admission
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Pathological autopsy findings are shown in Fig. 4. The 
autopsy was performed after obtaining informed consent 
from the family. The lung weighed 770 g and 540 g on the 
right and left, respectively, and multiple nodular lesions 

with a cavity were found in some areas. A high degree of 
neutrophilic infiltration and necrotic Aspergillus growth 
were observed histologically, which was consistent with 
invasive pulmonary aspergillosis. Nodular lesions were 

Fig. 2  Progress of anti-MDA5 antibody and ferritin levels after hospitalization

Fig. 3  a, b Nodule shadows were not observed on day 23 of admission, 5 days before the start of tofacitinib. c, d Multiple small nodules were found 
on day 37 of admission. e, f Multiple nodules were rapidly worsening with a halo sign and air-crescent sign on day 51 of admission
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observed in the kidneys and thyroid gland, and Asper-
gillus organisms with surrounding necrotic tissue were 
observed from the same areas. DM was not observed in 
the iliopsoas muscle, suggesting the treatment effect. The 
lung was suggestive of the usual interstitial pneumonia 
pattern in the background, suggesting that Aspergillus 
infection caused diffuse alveolar damage, resulting in res-
piratory failure and death.

Discussion and conclusion
RP-ILD with positive anti-MDA5 antibodies has a poor 
prognosis, and the best therapy is yet to be established 
although most initial combination therapies include 
steroids, calcineurin inhibitors, cyclophosphamide, 
and rituximab [2, 5–7]. The 6-month mortality rates of 
approximately 50% have been reported despite aggressive 
immunosuppressive therapy [3, 4]. Additionally, plasma 
exchange and polymyxin B immobilized fiber column 
direct hemoperfusion (PMX-DHP) have been tried in 
patients’ refractory to therapy, but with no consensus [8, 
9]. The best therapy is still to be established.

Kurasawa et al. listed a ferritin level of ≥ 1000  ng/mL 
before the treatment, lung field shadows in all lung lobes, 
and worsening shadows despite the treatment as poor 
prognostic factors in DM-associated interstitial pneumo-
nia [4]. Our patient met all these factors, especially the 
very high ferritin level (2465 ng/mL), which increased to 
6411 ng/mL on day 8. Steroid pulse therapy, tacrolimus, 
and cyclophosphamide were administered to the patient 
as a multidrug combination immunosuppressive therapy, 
but the treatment was not effective. Plasma exchange 
was only effective by temporarily removing antibodies 
or cytokines, and improvement in the underlying clini-
cal condition is difficult to conclude. Of 15 patients with 
RP-ILD associated with anti-MDA5 antibody, 5 died of 
respiratory failure within 90 days, while the remaining 10 
survived for > 5 years [10].

This suggests that patients’ unresponsive to initial 
therapy should be given different or intensified treat-
ment. Tofacitinib is a JAK1/3 inhibitor that is effective 
in treating rheumatoid arthritis or ulcerative colitis. The 
JAK/STAT signaling pathway is activated by interferons 
causing interferon-stimulated gene transcription, includ-
ing MDA5. Tofacitinib reduces MDA5 expression and 
activation by inhibiting this pathway [11]. A success-
ful response case to tofacitinib in anti-MDA5 antibody-
associated RP-ILD was first reported in Japanese patients 
with refractory disease [4]. Chen et al. reported a signifi-
cantly higher survival rate in patients treated with tofaci-
tinib plus glucocorticoids compared to conventional 
therapy with glucocorticoids, tacrolimus, and cyclophos-
phamide [3]. Several similar cases have been reported in 
recent years, and we decided to treat this patient with 
tofacitinib because he was considered refractory to the 
therapy. Since tofacitinib is approved only for refractory 
rheumatoid arthritis and moderate-to-severe ulcerative 
colitis in Japan, we obtained approval for its off-label use 
in the hospital and explained the risk and benefit to the 
patient and obtained his consent.

Unlike the prior worsening of respiratory failure, oxy-
genation improved upon the administration of tofaci-
tinib. Anti-MDA5 antibody and ferritin levels remained 
unchanged after tofacitinib initiation, which could have 
suppressed the elevation in their levels. Thus, the disease 
was thought to be under control. Anti-MDA5 antibodies, 
ferritin, and interleukin-18 have been reported as use-
ful indicators for treatment response in RP-ILD of DM 
[12]. The patient remained stable for approximately 3 
weeks after treatment, but respiratory failure progressed 
owing to the development of invasive pulmonary asper-
gillosis, which ultimately did not save his life. The risk 
of thrombosis and infection was increased during the 
treatment of collagen disease with tofacitinib [13]. Addi-
tionally, patients with positive anti-MDA-5 antibodies 
being treated with the immunosuppressive combination 

Fig. 4  Diffusely septate filamentous fungi were found in the lung. There was intense inflammation in the surrounding area, with neutrophils 
and necrosis. a Hematoxylin and eosin staining, × 40 magnification and b × 100 magnification c Grocott staining, × 400 magnification
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therapy of steroid, tacrolimus, and cyclophosphamide 
had a higher rate of cytomegalovirus reactivation, and 
patients with anti-MDA-5 antibodies and interstitial 
pneumonia are at increased risk for pneumocystis pneu-
monia [14].

Other JAK inhibitors (baricitinib) were reported as 
risk factors for the development of pulmonary aspergil-
losis when used for coronavirus disease 2019 pneumo-
nia although an association between DM-associated 
interstitial pneumonia or tofacitinib and pulmonary 
aspergillosis was not reported [15]. Determining the 
tofacitinib administration as the direct cause in this 
patient is impossible, but the development of invasive 
pulmonary aspergillosis was strongly suspected due to 
immunosuppression, including tofacitinib. The presence 
of Aspergillus organisms in the kidneys and thyroid gland 
at pathological autopsy supports the presence of a high 
degree of immunosuppression. Regularly monitoring 
βD-glucan and cytomegalovirus is important when such 
a strong immunosuppressive therapy is administered. No 
references were found that recommend the use of fungal 
prophylaxis in cases similar to this one, and early iden-
tification and treatment of these infections as early as 
possible are directly related to prognosis. Additionally, 
further case series and clinical trials are expected to clar-
ify the efficacy and safety of tofacitinib in the treatment 
of CADM.

The patient with anti-MDA5 antibody-related RP-ILD 
whose disease was difficult to control after the adminis-
tration of triple immunosuppressive therapy (steroids, 
tacrolimus, and cyclophosphamide) was under control 
with tofacitinib. The patient died of invasive pulmonary 
aspergillosis owing to severe immunosuppression, thus 
signs of complications should be promptly detected.
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