doi: 10.2169/internalmedicine.1121-18
Intern Med 57: 3473-3478, 2018
http://internmed.jp

Internal Medicine

The Japanese Society of Internal Medicine

[ CASE REPORT ]

Anti-MDAS Antibody-positive Dermatomyositis Complicated

by Autoimmune-associated Hemophagocytic Syndrome That

Was Successfully Treated with Immunosuppressive Therapy
and Plasmapheresis

Yuya Fujita', Shoichi Fukui'?, Takahisa Suzuki®, Midori Ishida', Yushiro Endo’,
Sousuke Tsuji', Ayuko Takatani', Takashi Igawa', Toshimasa Shimizu', Masataka Umeda ',
Remi Sumiyoshi', Ayako Nishino'’, Tomohiro Koga'®, Shin-ya Kawashiri'?,

Naoki Iwamoto ', Kunihiro Ichinose', Mami Tamai', Hideki Nakamura', Tomoki Origuchi'’,
Kuniko Abe® and Atsushi Kawakami'

Abstract:

A 56-year-old Japanese woman with muscle weakness, increased creatine kinase and aldolase levels, and
characteristic cutaneous lesions was diagnosed with anti-melanoma differentiation-associated gene 5 antibody
(anti-MDAS antibody)-positive dermatomyositis. She also had interstitial lung disease (ILD). After corti-
costeroid and tacrolimus combination therapy was started, bicytopenia and elevated serum ferritin and trans-
aminase emerged. Because the bone marrow tissues were hypoplastic with hemophagocytes, she was diag-
nosed with concomitant autoimmune-associated hemophagocytic syndrome (HPS). Intravenous cyclophos-
phamide pulse therapy and plasmapheresis were performed. The laboratory findings indicated improved ab-
normalities, and the ILD did not progress. Anti-MDAS antibody-positive dermatomyositis can be complicated
by HPS.
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Introduction

Dermatomyositis is an idiopathic inflammatory myopathy
characterized by distinct cutaneous involvement with typical
lesions (1). A particular type of dermatomyositis presents
with rapidly progressive interstitial lung diseases (RP-ILDs)
resulting in  fatal The
differentiation-associated gene 5 (anti-MDAS) antibody is

outcomes. anti-melanoma

associated with dermatomyositis with RP-ILD and is resis-
tant to treatment (2). There have been some reports that pa-
tients with anti-MDAS antibody-positive dermatomyositis
have elevated levels of serum ferritin (3), and serum ferritin
might be associated with the disease activity of ILDs in
anti-MDAS antibody-positive dermatomyositis (4).
Hemophagocytic syndrome (HPS) is a life-threatening
syndrome characterized by clinical signs and symptoms of
intense immune activation, which consist of a fever, cy-
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Figure 1. Cutaneous involvement at the diagnosis. (a) Got-
tron’s sign on the left elbow (arrow). (b) Shawl sign around the
neck (arrows). (¢) Microvascular abnormality in nailfold (ar-
row).

topenia, hepatosplenomegaly, and hyperferritinemia (5). In-
fections, autoinflammatory and autoimmune diseases, malig-
nancies, and acquired immune deficiency syndrome can
cause HPS (6). With regard to autoimmune diseases, adult
Still’s disease and systemic lupus erythematosus are some-
times complicated by HPS.

In clinical practice, the presence of hyperferritinemia in
rheumatic diseases may suggest complications of HPS asso-
ciated with rheumatic diseases. However, we sometimes can-
not determine whether patients with dermatomyositis with
positive anti-MDAS antibody who have hyperferritinemia
have HPS as well. The diagnosis of HPS is pivotal in pa-
tients with anti-MDAS antibody-positive dermatomyositis
because HPS sometimes requires additional treatment. In pa-
tients who show resistance to immunosuppuressive therapy,
we can administer plasmapheresis.

We herein report a case of anti-MDAS antibody-positive

dermatomyositis complicated by HPS that was treated with
immunosuppressive therapy and plasmapheresis.

Case Report

A 56-year-old woman was transferred to our hospital with
muscle weakness, myalgia, and thrombocytopenia from an-
other hospital. Two months prior to this admission, the pa-
tient presented with a fever, muscle weakness, myalgia, and
eruption. She was then admitted to another hospital a month
before this admission. She had heliotrope rash, shawl sign,
Gottron’s sign on the dorsum of hands and elbow, periun-
gual erythema, and nailfold bleeding (Fig. 1) and was diag-
nosed by her previous physician with dermatomyositis,
based on the typical cutaneous lesions, proximal muscle
weakness, and elevated serum creatine kinase (CK) levels.
Her serum was positive for anti-MDAS antibody. Chest
computed tomography (CT) demonstrated mild ILD in the
bilateral lung. She was treated with 40 mg/day of oral pred-
nisolone following pulsed methylprednisolone therapy
(1,000 mg/day for 3 consecutive days per week) and oral
tacrolimus. Although the cutaneous lesions improved, throm-
bocytopenia emerged, and the serum ferritin level increased.
She was then transferred to our hospital for stronger treat-
ments.

On admission, a physical examination revealed the fol-
lowing: body temperature, 36.3°C; blood pressure, 119/90
mmHg; pulse rate, 92/min. Auscultation of the chest showed
neither heart murmur nor crackles. Gottron’s sign on her bi-
lateral elbows, periungual erythema, and bilateral proximal
muscle weakness were still present. The peripheral blood
cell count and biochemistry revealed the following: white
blood cell count, 3,000/uL (neutrophils, 60.1%; lympho-
cytes, 27.9%; monocytes, 12%; eosinophils 0%; basophils,
0%); hemoglobin, 15.1 g/dL; platelet count, 74,000/uL; C-
reactive protein, 0.02 mg/dL; erythrocyte sedimentation rate,
6 mm/h; lactate dehydrogenase, 710 IU/L (reference range,
124-222 TU/L); aspartate aminotransferase, 1,439 TU/L (ref-
erence range, 13-30 IU/L); alanine aminotransferase, 1,435
IU/L (reference range, 7-23 IU/L); alkaline phosphatase, 544
IU/L (reference range, 106-322 IU/L); y-glutamyl transpepti-
dase, 1,058 IU/L (reference range, 9-32 IU/L); CK, 746 IU/
L (reference range, 41-153 TU/L); aldolase (ALD), 56.4 1U/
L (reference range, 2.1-6.1 TU/L); blood urea nitrogen, 17
mg/dL. (reference range, 8.0-22.0 mg/dL); serum creatinine,
0.39 mg/dL (reference range, 0.47-0.79 mg/dL); Krebs von
den Lungen (KL)-6, 830 U/mL (reference range, 105.3-401
U/mL); and soluble interleukin-2 receptor, 599 IU/L (refer-
ence range, 122-496 IU/mL). The serum ferritin was in-
creased at 5,953 ng/mL. A cytomegalovirus (CMV) anti-
genemia (C7-HRP) analysis was negative. A connective tis-
sue workup showed an antinuclear antibody titer, 1:80 (nu-
cleolar pattern); elevated anti-MDAS antibody, >150 index
[reference values, <32 index, anti-MDAS enzyme-linked im-
munosorbent assay (ELISA) kit (MESACUP anti-MDAS
test; Medical & Biological Laboratories, Nagoya, Japan)].
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Figure 2. MRI findings on admission: left upper arm. T2-weighted STIR imaging showed hyperin-

tensity in the muscle (arrows). MRI: magnetic resonance imaging, STIR: short-tau inversion recov-

ery

Magnetic resonance imaging revealed extensive T2 short-tau
inversion recovery (STIR)-hyperintense lesions and enhance-
ment in the muscles of her left upper arm (Fig. 2). Chest
CT showed consolidation in the dorsal side of bilateral
lungs and near the pleura, which suggested ILD (Fig. 3a).
Based on the bilateral proximal muscle weakness, in-
creased CK and ALD levels, and characteristic cutaneous le-
sions, we diagnosed her with dermatomyositis complicated
by ILD. On comparing the most recent CT findings with
those of the previous hospital, her ILD had not worsened.
Because the laboratory tests showed bicytopenia, elevated
transaminase, and elevated ferritin, we suspected complica-
tions of HPS. Therefore, we promptly conducted bone mar-
row aspiration to evaluate the cause of bicytopenia. Consid-
ering the probability of RP-ILD and HPS, we added pulsed
methylprednisolone therapy, monthly intravenous cyclophos-
phamide pulse therapy [TVCY; 800 mg (=15 mg/kg)] and in-
creased oral tacrolimus from 2 mg to 3 mg on the day of
admission to our hospital. Bone marrow tissues demon-
strated hypoplastic marrow with hemophagocytes. Because
of the bicytopenia in the peripheral blood and the pathologi-
cal finding of histiocytic hemophagocytosis in the bone mar-
row (Fig. 4) under the active status of an underlying autoim-

mune disease, we diagnosed her with autoimmune-

associated hemophagocytic syndrome (AAHS) based on the
diagnostic criteria for AAHS proposed by Kumakura et
al. (7). We ruled out infections and malignancy that could
cause HPS. Because the combination therapy of predniso-
lone and tacrolimus was insufficient for AAHS and we
could not expect the prompt effectiveness of IVCY, we
added plasmapheresis. Plasmapheresis was performed six
times for 9 days. The plasmapheresis and immunosuppres-
sive therapy were effective, and the muscle weakness im-
proved gradually. Laboratory results showed improved plate-
let, liver enzyme, and ferritin levels (Fig. 5), and the ILD
did not progress (Fig. 3b). We continue to treat with regular
IVCY.

Discussion

We described the case of a patient with anti-MDAS
antibody-positive dermatomyositis complicated by AAHS.
To our knowledge, there have been no reports of the suc-
cessful treatment of anti-MDAS antibody-positive dermato-
myositis complicated by AAHS as confirmed by bone mar-
row aspiration findings. We successfully treated the present
with aggressive immunosuppressive therapy for her dermato-
myositis and plasmapheresis for her AAHS.
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Figure 3.

(a) Chest computed tomography (CT) findings on admission: (a-1) ground glass opacity

in the bilateral upper lobes of lungs; (a-2) Consolidations along the bronchi in the bilateral dorsal
lungs. (b-1 and b-2) Chest CT findings did not show any worsening until her discharge.

Figure 4. Pathological findings in the bone marrow. The
bone marrow was hypoplastic and contained hemophagocyto-
sis (arrows). No atypical cells were noted.

Only 6.9% of AAHS cases are caused by dermatomyosi-
tis (8). However, in the report of Yajima et al. (9), of the 24
patients with dermatomyositis, 4 had concomitant HPS, in-
cluding 1 with amyopathic dermatomyositis. In their study,
the patient with HPS was positive for anti Jo-1 antibody, but
the authors did not mention other types of autoantibodies,
such as anti-MDAS antibody. They also mentioned that HPS
complicated by dermatomyositis required aggressive im-
munosuppressive therapy using a combination of glucocorti-
coids and immunosuppression with intravenous immuno-
globulin. Furthermore, when immunosuppressive therapy is
insufficient for AAHS, plasmapheresis is sometimes reported
to be effective for AAHS with other rheumatic diseases, in-
cluding systemic lupus erythematosus and adult Still’s dis-
ease (10-12). Our case also required plasmapheresis, as
AAHS emerged despite her previously undergoing immuno-

suppressive therapy.

In the present case, hyperferritinemia with bicytopenia
and elevated transaminase suggested AAHS as a complica-
tion. Anti-MDAS antibody-positive dermatomyositis alone
was unable to explain the bicytopenia in our patient. The se-
rum ferritin level is increased in cases of HPS with con-
comitant AAHS (13). Other major laboratory findings in
AAHS are anemia, thrombocytopenia, leukocytopenia, hy-
pertriglyceridemia, hypofibrinogenemia, and elevated trans-
aminase (14). Although serum ferritin is sometimes associ-
ated with anti-MDAS antibody-positive dermatomyosi-
tis (3, 4), hyperferritinemia in anti-MDAS antibody-positive
dermatomyositis may be caused by concomitant AAHS. It is
vital not to overlook concomitant AAHS in findings associ-
ated with hyperferritinemia.

The combination therapy of corticosteroids, IVCY, and a
calcineurin inhibitor, such as cyclosporin A or tacrolimus, is
required because anti-MDAS antibody-positive dermato-
myositis with ILD is sometimes fatal (15). In our case, her
ILD did not rapidly progress after the treatments. Silveira et
al. (16) reported a case of rapidly progressing ILD with
anti-MDAS antibody-positive dermatomyositis that was un-
responsive to aggressive immunosuppressive therapy but was
eventually successfully treated with plasmapheresis and he-
moperfusion with polymyxin B. However, whether or not
plasmapheresis affected the clinical course of ILD in our
case remains unknown.

In conclusion, we encountered a patient with anti-MDAS
antibody-positive dermatomyositis complicated by AAHS
whom we treated successfully with plasmapheresis in addi-
tion to immunosuppressants. Hyperferritinemia is an essen-
tial marker for anti-MDAS antibody-positive dermatomyosi-
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Figure 5. The clinical course of this 56-year-old woman. mPSL pulse: pulsed methylprednisolone,
PSL: prednisolone, IVCY: intravenous cyclophosphamide pulse therapy, Tac: tacrolimus, WBC:

white blood cell, PLT: platelet, AST: aspartate aminotransferase, CK: creatine kinase

but whether or not AAHS is the cause of the hyperfer-

ritinemia and cytopenia must be determined before adding
plasmapheresis as a treatment, which may result in a favor-
able outcome.
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