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Abstract:

Anti-melanoma differentiation-associated gene 5 (MDA-5) antibody-positive dermatomyositis is a disease
with a poor prognosis associated with rapid progressive interstitial pneumonia. Autoimmune diseases have oc-
casionally been reported to occur after hematopoietic stem cell transplantation (HSCT). We experienced a
case of anti-MDA-5 antibody-positive dermatomyositis after HSCT. In this case, a sufficient dose of cyclo-
phosphamide could not be administered due to an impaired bone marrow function. We discuss the complica-

tions of autoimmune diseases after HSCT.
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Introduction

Dermatomyositis (DM) positive for anti-melanoma
differentiation-associated gene S5 (MDA-5) antibody is
known to be associated with interstitial pneumonia with a
rapidly progressive diffuse alveolar damage pattern and is
also characterized by a lack of muscle symptoms (1).

Recently, it has been shown that strong immunosuppres-
sion early in the course of the disease can improve the sur-
vival rate. This regimen includes methylprednisolone pulse
therapy and frequent intravenous cyclophosphamide admini-
stration (IVCY), and its combination with calcineurin inhibi-
tors in addition to high-dose prednisolone has been pro-
posed (2).

We experienced a case of DM with positive anti-MDA-5
antibody during remission after hematopoietic stem cell
transplantation (HSCT) for acute transformation of chronic
myeloid leukemia. Although there have been several reports
of cases of autoimmune disease after HSCT (3-7), there

have been no reports of secondary cases of DM with anti-
MDA-5 antibody positivity.

We herein report this case, including the course of treat-
ment.

Case Report

A 56-year-old man who was being treated with dasatinib
in the Department of Hematology for chronic myeloid leu-
kemia onset in August 2015. Subsequently, the patient un-
derwent acute transformation, and an interrelated peripheral
blood stem cell transplant (human leukocyte antigen-full
match) was performed in April 2016. His condition re-
mained in molecular genetic remission after HSCT. In July
2016, the patient developed liver injury and was diagnosed
with hepatic graft-versus-host disease (GVHD) based on
liver biopsy results. He was treated with prednisolone (PSL)
1 mg/kg and mycophenolate mofetil (MMF) 2,000 mg/day.
His liver GVHD improved, and these immunosuppressants
were terminated in August 2017.
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Figure 1. Heliotopic rash (a) and Gottron papule (b).

In September 2017, this patient had oral sores, finger ar-
thralgia, and facial and hand skin rash, and his blood exami-
nation showed increased liver enzymes. Chest computed to-
mography (CT) also showed multiple ground-glass opacities
in both lungs. Immunosuppression was restarted with PSL 5
mg/day, but the symptoms did not improve, and the patient
was referred to our department in September. Dermato-
myositis was suspected based on cutaneous findings, and the
patient was later found to be positive for anti-MDA-5 anti-
bodies and was admitted to our department due to rapidly
progressing respiratory deterioration.

Medical history: hypertension, type 2 diabetes, chronic
myelogenous leukemia (after acute transformation and bone
marrow transplant)

Preference history:
drinking

Family history: none of note

Allergy history: none of note

Present condition on admission: height 161.0 cm, weight
54.5 kg, blood pressure 116/69 mmHg, heart rate 88 beats/
min, body temperature 35.8°C, respiratory rate 18 breaths/
min, SpO: 92% (room air). No abnormal heart sounds were
noted. Dry rale was heard extensively in the lung fields. An
abdominal examination showed no abnormal findings, and
no abnormal findings were noted neurologically either. No
tender or swollen joints were noted. There was a heliotrope
rash on the face, Gottron papules on both fingers, and red-
ness on the nail beds (Fig. 1). Manual muscle strength test
showed no abnormalities.

As shown in Table, laboratory data at the first visit to our
department (one week before admission) showed an elevated
erythrocyte sedimentation rate and C-reactive protein, and
ferritin was also elevated at 1,164 ng/mL. Creatine kinase
88 U/L and myoglobin 64 ng/mL were normal, but only al-
dolase was mildly increased at 6.3 U/L. Krebs von den Lun-

smoking/never, drinking/occasional

gen (KL)-6 and surfactant protein (SP-A) were mildly ele-
vated at 601 U/mL and 62.7 ng/mL, respectively. Regarding
autoantibodies, anti-nuclear antibodies were less than 40-
fold positive according to a fluorescent antibody assay, but
mildly positive by Enzyme-Linked Immunosorbent Assay
(5.3 C.0.D). Anti-MDA-5 antibody was positive at more than
150 (index). Chest CT showed infiltrative and frosted shad-
ows with multiple bronchial translucencies distributed in the
subpleural space and around the bronchial vascular bundles
(Fig. 2a-c).

The clinical course of the patient after admission is shown
in Fig. 3. Based on the typical cutaneous symptoms, appear-
ance of interstitial pneumonia, and slight increase in muscle
enzymes, the patient was diagnosed with anti-MDA-5
antibody-positive  clinical amyopathic =~ dermatomyositis
(CADM) and rapidly progressive interstitial pneumonia (RP-
ILD) caused by CADM. He was treated with methylpredni-
solone pulse therapy at 1,000 mg for 3 days and 750 mg/
body of IVCY from the first admission day. The patient was
treated with PSL 1 mg/kg/day (55 mg/day) and tacrolimus 4
mg/day from the fourth day of treatment. His respiratory
status and skin symptoms showed an improving trend, and
his respiratory status was maintained at 92% SpO. with na-
sal oxygen at 2 L/min.

On the 15th day, poor oxygenation (SpO. 88%/nasal ca-
nula O, 5 L/min) appeared, and the alveolar arterial differ-
ence of oxygen (AaDO.) worsened from 32.0 mmHg on day
1 to 108.8 mmHg. The patient was also complicated by me-
diastinal and subcutaneous emphysema that was noted on
simple chest X-ray (Fig. 4). PSL was reduced from 55 to 45
mg/day, and tacrolimus increased from 4 to 6 mg/day be-
cause of the weakening of tissue connectivity caused by
steroid administration. Subsequently, the subcutaneous em-
physema expanded to the right anterior chest and left neck
but did not enlarge thereafter. However, his interstitial pneu-
monia worsened, and his AaDOQO. further increased to 604.1
mmHg. After the first IVCY, his platelet count was mark-
edly decreased (232x10°/L. — 84x10°/L), so the second
IVCY was reduced to 500 mg/body and was administered
on the same day as mPSL pulse therapy (1,000 mg for 3
days) from the 24th day. However, the interstitial pneumonia
did not improve (Fig. 2d-f), and the poor oxygenation pro-
gressed, making recovery difficult.

As shown in Fig. 3, AaDO, remained at 472.3 mmHg af-
ter the second IVCY and mPSL pulse therapy, showing only
minor improvement. Therefore, platelet transfusions were
performed, and treatment continuation was planned, but on
the 31st day, the patient died from respiratory failure.

Discussion

In recent years, the pathogenesis of idiopathic inflamma-
tory myopathy (DM and polymyositis) has been classified
based on autoantibodies. Anti-MDA-5 antibody-positive DM
is characterized by lack of muscle symptoms and RP-
ILD (8-10). Patients with DM positive for anti-MDA-5 anti-
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Table.

positive Amyotrophic Dermatomyositis.

Laboratory Data at the Time of Anti-melanoma Differentiation-associated Gene 5 Antibody-

Normal range

Normal range

WBC 3,500-8,500 /uL. 8,100 PT 75-130% 112.6
Neutrophils 42-77% 82.0 APTT 23-35s 32.1
Basophils 0.1-2% 0.0 Fbg 150-350 mg/dL 409
Eosinocytes 0.5-6% 1.0
Lymphocytes 18-49% 10.0 IgG 870-1,700 mg/dL 646
Monocytes 3-9% 6.5 IgA 110-410 mg/dL 34
Myelocytes - 0.5 IgM 46-260 mg/dL 68

RBC 370-510 x10%/uL 312

Hb 11.3-15.4 g/dL 104 CHS50 30-50 U/mL 99

Ht 34.0-46.3% 30.9 C3 69-128 mg/dL 118
MCV 82-100 fL 99 C4 14-36 mg/dL 46
MCH 27.5-34.5 pg 333
MCHC 32.0-35.5 g/dL 33.7 CMV (C7HRP) Negative

PLT 140-340 x10°/L 241 CMV IgG antibody <2 92.2

CMV IgM antibody <0.8 <0.8

ESR <10 mm/h 85.8 EBV-VCA IgG antibody <x10 x40

EBV-VCA IgM antibody <x10 <x10

BS 60-100 mg/dL 49 EBV-EBNA antibody <x10 <x10

HbAlc 4.6-6.2% 6.0 IgM-HA antibody <0.8 S/CO 0.09

Na 138-146 mEq/L 142 B-D-glucan <11 pg/mL <6.0

K 3.5-5 mEq/L 4.5 Cryptococcus antibody Negative

Cl 100-100 mEq/L 103 Candida antibody Negative

UN 8-20 mg/dL 16 Aspergillus antibody Negative

Cre 0.4-0.8 mg/dL 0.94 IGRA (T-SPOT) Negative

TP 6.5-8.2 g/dL 6.3

Alb 3.8-5.0 g/dL 35 FANA <x40 <40 fold
A/G 1.25-2.14 1.25 ANA (ELISA) <09 C.0.1 53

AST 13-35 U/L 52 Anti-mitochondrial antibody <x20 Negative

ALT 5-35 U/L 29 Anti-dsDNA antibody <10 IU/mL <10

ALP 107-340 U/L 1,764 Anti-U1-RNP antibody <10 U/mL <2.0

YGTP 8-45 U/L 381 Anti-SS-A antibody <10 U/mL 1.1

LD 112-230 U/L 333 Anti-Scl-70 antibody <10 U/mL <1.0

CK 45-165 U/L 88 Anti-centromere antibody <10 <5

Myoglobin <154 ng/mL 64 Anti-ARS antibody <25 <5.0

Aldolase 2.1-6.1 U/L 6.3 Anti-MDA-5 antibody <32 >150

CRP <0.3 mg/dL 2.853 Anti-Mi-2 antibody <53 <5

Ferritin 17-321 ng/mL 1,164 Anti-TIF1-y antibody <32 <5

Rheumatoid factor <15 IU/mL 5

SP-A <43.8 ng/mL 62.7 Anti-CCP antibody <4.5 U/mL <0.5

SP-D <110 ng/mL 17.5 PR3-ANCA <3.5 U/mL <1.0

KL-6 <500 U/mL 601 MPO-ANCA <3.5 U/mL <1.0

bodies have significantly higher serum ferritin levels than
790 ng/mL, and ferritin levels have been shown to be re-
lated to the prognosis of interstitial pneumonia (11). It has
also been suggested that anti-MDA-5 antibodies themselves
may indicate disease activity (12). In our case, the pre-
treatment serum ferritin level was 1,164 ng/mL, and the
anti-MDA-5 antibody value was 150 (index).

CT findings of RP-ILD associated with anti-MDA-5
antibody-positive DM have been reported to begin with in-
filtrative shadows and ground-glass opacity (GGO) around
the vascular bronchial bundles, thickening of the interlobular
septa, and linear irregular shadows, progressing to GGO and

consolidation with bronchial translucency extending to the
entire lung field (11). Skin manifestations of anti-MDA-5
antibody-positive DM are characterized by skin ulcers (e.g.,
around nails and elbows), painful palm papules, alopecia,
and oral ulcers (13). These characteristics also occurred in
the present case, making it a typical case of RP-ILD associ-
ated with anti-MDA-5 antibody-positive DM.

Many cases of autoimmune diseases after HSCT have
been reported. Autoimmune hemolytic anemia (3, 4), auto-
immune thrombocytopenic purpura (4), hyperthyroidism (5),
membranous nephropathy (5), and myasthenia gravis (7)
have been reported. To our knowledge, however, no reports
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Figure 2. Time course of chest CT images. Initial presentation: infiltrative and frosted shadows
with multiple bronchial translucencies distributed around the subpleural and bronchovascular bun-
dles (a-c). 24th day: Exacerbation of interstitial pneumonia and mediastinal emphysema (d-f).
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Figure 3. The clinical course of the patient after admission. Intensive immunosuppressive therapy
was administered immediately after admission. The patient’s oxygenating capacity (shown in AaDQ>)
was poorly improved, and he showed marked thrombocytopenia after treatment. LD: lactate dehy-
drogenase, KL-6: Krebs von den lungen-6, PSL: prednisolone, TAC: tacrolimus, IVCY: intravenous
cyclophosphamide, mPSL: methylprednisolone, AaDO:: alveolar arterial difference of oxygen
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Figure 4. Chest simple radiograph: The findings on the 15th
day showed subcutaneous and mediastinal emphysema.

of cases of dermatomyositis after HSCT have been pub-
lished, but some cases of polymyositis without intersti-
tial pneumonia were reported as cases of chronic
GVHD (14-21).

Various pathogenesis of autoimmune disease after HSCT
has been hypothesized. In post-transplant microvariant neph-
rotic syndrome, real-time polymerase chain reaction (PCR)
revealed that the onset of the disease was associated with an
increase in tumor necrosis factor-o. and interferon-y pro-
duced by T cells (22), and it has been speculated that cy-
tokines produced by activated T cells due to abnormal cellu-
lar immunity may be involved. In addition, since the inci-
dence of autoimmune thrombocytopenic purpura after trans-
plantation is frequently observed during the period of reduc-
tion or discontinuation of immunosuppressant drugs, the in-
volvement of recovery of the donor-derived lymphocyte
function, especially humoral immunity, has been specu-
lated (23). Similarly, post-transplant myasthenia gravis has
been reported to occur after the reduction or discontinuation
of immunosuppressive drugs and has been characterized as
being more common in patients with chronic GVHD than in
those without. (7). The discontinuation or reduction of im-
munosuppressive drugs also coincides with the replacement
of CD8" T cells with thymus-derived T cells and the onset
of autoimmune disease after HSCT. Patients with GVHD re-
portedly often have positive autoantibodies (24), and it is
speculated that an increase in naive T cells with autoreactiv-
ity may trigger the development of autoimmune diseases in
patients with conditions that are conducive to the develop-
ment of autoimmune diseases.

Another possible mechanism other than discontinuation of
immunosuppressive drugs is immune reconstitution inflam-
matory syndrome (IRIS). The pattern of viral reactivation is
similar in GVHD and drug-induced hypersensitivity syn-
drome (DIHS) (25, 26), and it has been suggested that they
share the same mechanism of IRIS (27). IRIS was originally
proposed as a concept to explain opportunistic infections
that occur during the recovery process of immune responses

in human immunodeficiency virus-positive patients after in-
itiation of antiretroviral therapy. IRIS is a phenomenon in
which immune responses to pathogens (bacteria and viruses)
that have been growing in the host under immunosuppressed
conditions do not show obvious clinical symptoms when im-
munity is suppressed, with symptoms of infection worsening
when the immune status is restored. In the host body, vari-
ous viral reactivations occur coincident with recovery from
an immunosuppressive state, with a concomitant decrease in
the number of regulatory T cells being noted (28). Dysfunc-
tion of regulatory T cells in IRIS restores the immune re-
sponse and may lead to the development of autoimmune dis-
eases in the presence of self-responsive naive T cells.

Several cases of complication with myositis after HSCT
have been reported. All were reported to be polymyositis,
without complications of skin lesions or interstitial pneumo-
nia, and without the appearance of antibodies specific for
myositis (14-21). Reported myositis after HSCT is recog-
nized as a manifestation of chronic GVHD and often re-
sponds well to prednisolone. To our knowledge, there have
been no reports of cases of dermatomyositis with rapidly
progressive interstitial pneumonia positive for anti-MDA-5
antibodies as in the present case, making it a rare case.

Autoimmune diseases that can develop after HSCT in-
clude autoimmune hemolytic anemia, autoimmune thrombo-
cytopenic purpura, hyperthyroidism, membranous nephropa-
thy, and myasthenia gravis, as mentioned above. What they
all have in common is that they show some relationship be-
tween autoantibodies and disease development. Although
typical autoimmune connective tissue diseases are also posi-
tive for autoantibodies, there are few diseases in which
autoantibodies are clearly involved in the onset or course of
the disease. Many autoantibodies are treated as disease
markers during the diagnosis. However, autoantibodies have
also been found to be associated with disease activity in sys-
temic lupus erythematosus, such as anti-dsSDNA antibody
and anti-MDA-5 antibody-positive DM. Whether the reason
why these diseases are not reported as autoimmune diseases
that develop after HSCT is simply due to the low incidence
of the diseases or whether there are other factors involved is
unclear at present.

Gono et al. compared the clinical characteristics of anti-
MDA-5 antibody-positive DM between surviving (n=11) and
deceased (n=9) cases and reported that A-aDO, and serum
ferritin levels were higher in the deceased cases than in the
survivors at the initial diagnosis (11). In the present case,
the A-aDO, value was 32.0 mmHg at the initial visit, but it
did not improve to 108.8 mmHg within 2 weeks of treat-
ment and thereafter it deteriorated rapidly. The serum ferritin
level was also 1,164 ng/mL at the initial visit and never fell
below 1,000 ng/mL throughout the course of the disease.
Furthermore, in a Japanese report of a multicenter cohort of
497 patients with idiopathic inflammatory myopathy, 76 pa-
tients died of directly related respiratory failure (29). The in-
dependent risk factors for mortality from interstitial pneumo-
nia in this cohort were an age at the onset >60 years old,
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positive anti-MDA-5 antibody, CRP level 21 mg/dL, and
SpO. <95%. The present patient’s findings were compatible
with all of these factors except for age, suggesting that the
patient had a poor prognosis from the outset.

For anti-MDA-5 antibody-positive DM, a highly effective
regimen has been presented (2). Unfortunately, our patient
had undergone HSCT, and although he was relatively young
(56 years old), his platelet count did not recover after the in-
itial IVCY, suggesting that his bone marrow function was
not sufficient to withstand strong cytotoxic immunosuppres-
sion.

The prognosis of anti-MDA-5 antibody-positive DM de-
pends greatly on the success or failure of induction of re-
mission in the initial treatment. The regimen used in our
case, which was proposed by Tsuji et al., combines multiple
immunosuppressive agents from the start. This regimen
showed a significantly higher 6-month survival rate than the
step-up regimen group, in which conventional immunosup-
pressive agents were added sequentially (89% vs. 33%; p<
0.0001) (2). As mentioned above, various autoimmune dis-
eases have been reported to be complicated after HSCT, but
autoimmune hemolytic anemia (3, 4), autoimmune thrombo-
cytopenic purpura (4), hyperthyroidism (5), and membra-
nous nephropathy (6) have been reported in many cases with
good outcomes with steroids and antithyroid medication.
This suggests that the prognosis of autoimmune disease
complications after HSCT may be influenced by whether or
not drugs affecting the bone marrow function are required
for treatment. Therapies other than drugs that affect the bone
marrow function, such as cyclophosphamide and plasma ex-
change (30), may also be effective for anti-MDA-5
antibody-positive DM, and further case studies are needed.

The authors state that they have no Conflict of Interest (COI).
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