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□ CASE REPORT □

Dermatomyositis with Rapidly Progressive Interstitial
Lung Disease Treated with Rituximab:

A Report of 3 Cases in Japan

Kenichiro Tokunaga 1 and Noboru Hagino 2

Abstract

We performed a retrospective chart review of three patients with hypomyopathic dermatomyositis and rap-

idly progressive interstitial lung disease. The patients were Japanese women of 71, 69, and 65 years of age.

Two patients were anti-melanoma differentiation-associated gene 5 (anti-MDA5) antibody-positive and 1 was

anti-aminoacyl-tRNA synthetase (anti-ARS) antibody-positive. Their respiratory statuses deteriorated despite

the administration of glucocorticoid, calcineurin inhibitors, and intravenous cyclophosphamide therapy. We

subsequently administered rituximab. The anti-ARS antibody-positive patient survived, while 2 anti-MDA5

antibody-positive patients died.
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Introduction

Dermatomyositis (DM) is an autoimmune disease that

mainly affects the skin and proximal muscles. It is occasion-

ally complicated by interstitial lung disease (ILD). Immuno-

suppressive agents including glucocorticoids (GCs), cal-

cineurin inhibitors (CNi; e.g. tacrolimus [Tac] and cy-

closporine A [CyA]), and intravenous cyclophosphamide

(IVCY) have been recommended for the treatment of this

condition based on the results of observational studies,

which have shown the variable efficacy of these treat-

ments (1, 2). The disease is associated with a high rate of

mortality (1).

Anti-aminoacyl-tRNA synthetase (anti-ARS) antibodies,

particularly non-Jo-1 (anti-PL-7 and anti-PL-12) antibodies,

are strongly associated with the development of ILD (3).

Some DM patients with ILD present progressive deteriora-

tion in pulmonary disease (rapidly progressive ILD; RP-

ILD). The condition of these patients is characterized by

mild myositis, palmar papules, fever, a negative or low anti-

nuclear antibody titer, and a very high mortality rate (1). A

recent study suggested that RP-ILD is strongly associated

with clinically amyopathic DM and the presence of anti-

melanoma differentiation-associated gene 5 (anti-MDA5) an-

tibodies (4, 5). In addition, a high ferritin titer is suspected

to be a poor prognostic factor in DM patients with RP-

ILD (6, 7).

The pharmacological treatment of DM is based on the ad-

ministration of high doses of GC over long periods, often in

combination with another immune-modulating agent (most

often methotrexate or azathioprine). Other immunomodula-

tors include CyA, Tac, and mycophenolate mofetil; treat-

ment with high doses of intravenous immunoglobulin has

also been described. Despite these treatments, most patients

experience persistent muscle weakness or a relapse when the

medication is tapered. During the past year, some case series

showed the beneficial effects of rituximab (RTX) treatment

in anti-ARS antibody-positive DM patients (7-11). In addi-

tion, an anti-MDA5 antibody-positive patient displaying the

mucocutaneous manifestations of DM who was refractory to

IVCY treatment but who improved after the administration
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Figure　1.　Chest computed tomography images of the patients at admission, before the first admin-
istration of rituximab (RTX), and after the series of RTX treatments.

of RTX (12), and the successful treatment of 2 anti-MDA5

antibody-positive patients with RTX were recently re-

ported (13, 14). However, the efficacy of RTX treatment in

DM patients with RP-ILD, including anti-MDA5 antibody-

positive patients is still not clear.

We assessed the clinical and serological responses of DM

patients with RP-ILD to RTX.

We performed a retrospective chart review of 3 DM pa-

tients with RP-ILD who were treated with RTX in our de-

partment from February 2014 to February 2015. The present

study was performed in accordance with the Declaration of

Helsinki, and informed consent was obtained from all of the

patients or their next of kin. We collected clinical data, in-

cluding the age of onset, sex, disease duration, medications,

and respiratory status, their laboratory test results (including

the creatine kinase [CK] and ferritin levels and autoantibody

type), as well as the chest radiography and computed to-

mography (CT) findings.

Treatment protocol

In addition to their pre-existing immunosuppressive ther-

apy (GC, CNi, and IVCY) RTX (375 mg/m2) was adminis-

tered weekly to the patients with a deteriorating respiratory

status.

Case Reports

Case 1

A 71-year-old Japanese woman developed fever and dry

cough of 2 weeks’ duration. Although she was prescribed

antibiotics by her physician, her symptoms did not improve

and she developed a rash. She was subsequently referred to

our clinic.

A physical examination revealed late inspiratory crackles

bilaterally in the basilar lung area, purpura on the extensor

side of the elbows, and erythema with pruritus on her ante-

rior chest. There was no pain on palpation of her muscles,

and her manual muscle test (MMT) parameters were not de-

creased. Chest CT showed ground-glass opacities (Fig. 1).

We administered methylprednisolone (mPSL; 1 g) for 3

days, Tac (Trough level: 5-10 ng/mL) from the 2nd day of

hospitalization, and IVCY (750 mg [500 mg/m2]) on the 3rd

day of hospitalization. However, her respiratory status con-

tinued to worsen. We therefore administered IVCY (500 mg)

on the 22nd and 36th days and RTX (600 mg [375 mg/m2])

on the 38th and 45th days. She did not improve and died on

the 51st day of hospitalization. She was anti-MDA5

antibody-positive (Fig. 2).
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Figure　2.　CyA: cyclosporine A, IVCY: intravenous cyclophosphamide, mPSL: methylpredniso-
lone, MMF: mycophenolate mofetil, RTX: rituximab, Tac: tacrolimus
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Case 2

A 69-year-old Japanese woman was admitted with a rash

of the extremities, dyspnea on exertion, and polyarthralgia

of 3 weeks in duration. She did not have respiratory distress,

desaturation, or muscle weakness, but did display hyperkera-

tosis on the palmar side of her fingers and Gottron’s sign. A

laboratory analysis revealed a slightly elevated CK level of

225 U/L and a ferritin level of 219 ng/mL. Chest CT

showed interstitial lung disease (Fig. 1).

We started intravenous mPSL (1 g pulses) for 3 days and

CyA (150 mg/day), followed by prednisolone (PSL; 50 mg

daily [1 mg/kg], gradually tapered to 30 mg). Her symptoms

improved, and she was discharged on the 17th day after

hospitalization. She was anti-MDA5 antibody-positive. At a

visit 12 days after her initial discharge, she showed slight

respiratory distress with decreased oxygen saturation (SpO2)

at 95% in ambient air and her cutaneous symptoms had

worsened. Her ferritin level of 263 ng/mL was slightly ele-

vated. Chest CT showed worsening interstitial shadows

(Fig. 1). Although Gram staining of her sputum revealed no

specific findings, empiric antibiotics were administered.

Subsequently, intravenous mPSL therapy (60 mg/day) was

initiated. In addition, we administered IVCY [650 mg (500

mg/m2)] on the 2nd day of hospitalization) and RTX [500

mg [375 mg/m2)] on the 4th day. The patient’s condition

showed further deterioration and mPSL (1 g/day pulses for

3 days) treatment was initiated from the 6th day. Her respi-

ratory state and chest CT findings continued to worsen.

IVCY [1,000 mg (750 mg/m2)] was therefore administered

on the 8th day and the patient was and was intubated and

RTX [500 mg (375 mg/m2)] was administered on the 11th

day. On the 12th day, continuous hemodiafiltration was

started and tocilizumab (8 mg/kg) was administered; her fer-

ritin level was 1,930 ng/mL. However, the patient did not

respond and died on the 18th day after re-admission to hos-

pital (Fig. 3).

Case 3

A 65-year-old Japanese woman developed fever, cough,

and dyspnea of 6 weeks in duration. She was initially

treated with antibiotics for presumed pneumonia by her phy-

sician. Her symptoms did not improve. Moreover, a rash and

edema appeared on her extremities, and she developed

polyarthralgia. She was then referred to our clinic.

Her body temperature was 38.5°C, respiratory rate was 20

breaths/min, and her SpO2 was 98% in ambient air. A physi-

cal examination revealed late inspiratory crackles bilaterally

in the basilar lung area, no decreases in her MMT parame-

ters, and urticarial lesions on her trunk and extremities.

Laboratory tests revealed a CK level of 399 U/L and a fer-

ritin level of 853 ng/mL. Chest CT showed interstitial shad-

ows (Fig. 1). We started mPSL (1 g pulses for 3 days) from

admission, followed by CyA (100 mg/day) from the 2nd

day of hospitalization. However, her SpO2 level began to de-

teriorate, and we administered IVCY [750 mg (500 mg/m2)]

on the 5th day. On the 5th day, the chest CT findings sug-

gested that her condition had deteriorated (Fig. 1); we there-

fore administered RTX [500 mg (375 mg/m2)] on the 7th

day, followed by mPSL (1 g for 3 days) from the 8th day.

The patient started showing signs of improvement, so mPSL

(1 g for 3 days) was administered from the 13th day, and

RTX (500 mg) was administered weekly for 4 weeks, IVCY

(750 mg) was administered biweekly for 6 treatments, and

mPSL was tapered to 20 mg daily and then switched to PSL

(20 mg) with a tapering dosage regime. The patient’s respi-

ratory status continued to improve and she was discharged

with domiciliary oxygen therapy (1 L/min) on the 114th

day. She was anti-PL-12 antibody-positive.
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Figure　3.　CyA: cyclosporine A, IVCY: intravenous cyclophosphamide, mPSL: methylpredniso-
lone, RTX: rituximab, Tac: tacrolimus, TCZ: tocilizumab
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Table.　The Clinical Characteristics and Treatments of the 3 Patients.

Case
Age, 

sex

Disease 

duration, 

weeks

Specific 

antibody

Previous 

treatment

RTX 

cycles,

n

Concomitant treatment with

different RTX cycles

Serum 

ferritin

(ng/mL), 

Baseline/

Post-RTX

Serum 

KL-6

(U/mL), 

Baseline/

Post-RTX

Vital 

status
1 2 3 4

1 71, 

F

2 Anti-

MDA5

mPSL 1 g

→mPSL 60 mg 

IVCY 

Tac→ CyA

2 CyA CyA 507/1,740 991/NA D

2 69, 

F

8 Anti-

MDA5

mPSL 1 g

→mPSL 60 mg

CyA

IVCY

2 CyA, 

IVCY

IVCY 219/1,930 922/1,520 D

3 65, 

F

6 Anti-

PL-12

mPSL 1 g

→mPSL 60 mg

CyA→ Tac 

IVCY

4 Tac, 

IVCY

Tac, 

IVCY

Tac, 

IVCY

CyA, 

IVCY

853/476 529/987 A

A: alive, Anti-MDA5: anti-melanoma differentiation-associated gene 5 (MDA5) antibody, CyA: cyclosporine A, D: dead, F: female, IVCY: intravenous cyclo-

phosphamide, mPSL: methylprednisolone, NA: not applicable, RTX: rituximab, Tac: tacrolimus

Discussion

We reported the cases of 3 DM patients with RP-ILD (Ta-

ble); 2 of the patients died, while 1 survived. The patient

who survived was anti-ARS antibody (anti-PL-12 antibody)-

positive. Both patients who died were anti-MDA5-antibody

positive. The outcome of DM with RP-ILD in anti-MDA5

antibody-positive patients was very poor in spite of early in-

tensive care including treatment with GC, CNi, IVCY, and

RTX.

Some case series have suggested that RTX had beneficial

effects in anti-ARS antibody-positive DM patients. Our find-

ings were in line with those results in that the anti-PL-12

antibody-positive patient survived. However, there are few

reports describing the successful treatment of anti-MDA5

antibody-positive patients with RTX (12-14). In our report,

in spite of intensive care, including the administration of

RTX, the 2 anti-MDA5 antibody-positive patients died.

The prognosis of anti-MDA5 antibody-positive DM pa-

tients with RP-ILD is very poor, in spite of early detection

and intensive care. However, the beneficial effects of RTX

in the treatment of anti-MDA5 antibody-positive DM pa-

tients have been reported. RTX was not administered at the
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start of treatment in our clinic; thus, outcome of the two

cases in our study cannot be used to definitively characterize

the efficacy of RTX in DM patients with RP-ILD.

Although the number of patients in our report is too small

to draw definite conclusions, it has some interesting clinical

implications. There is a report that the anti-MDA5 antibody

titer and ferritin and IL-18 concentrations are useful for the

evaluation of the response of anti-MDA5 antibody-positive

DM patients to the treatment of ILD (15). The serum ferritin

concentrations in the 3 patients in our case series support

this hypothesis (Table). Notably, in Case 2, the ferritin level

increased as the patient’s clinical status deteriorated, after

the administration of RTX. In addition, the outcomes of the

patients in our study reflected that anti-MDA5 positivity is

associated with poor prognosis.

Early and intensive treatment and close monitoring are

critical when treating DM patients with RP-ILD. However,

new treatments are needed.
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