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Anti-MDA5 antibody-positive dermatomyositis with severe
cutaneous ulcers

Siddetli kutandz Ulserlerle seyreden anti-MDA5 pozitif dermatomiyozit
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Abstract

Anti-melanoma differentiation-associated protein 5 (anti-MDA5) antibody-positive dermatomyositis (DM) is a subtype of DM described
recently. It has atypical features compared with classical DM, such as cutaneous ulcers, interstitial lung disease (ILD), arthritis, and less
muscle involvement. We presented a patient diagnosed with anti-MDAS5 antibody-positive DM with severe cutaneous ulcers, whose symptoms
started after an electrical injury trauma. The patient was a 33-year-old man who was admitted to our department with skin rash, arthralgia,
and weakness developing during the last 2 months. In his medical history, he sustained a low-voltage electrical injury T month ago. He was
diagnosed with DM according to the physical examination, laboratory, and radiological findings and cutaneous histopathology. Treatment with
oral administration of prednisolone 1 mg/kg/day and intravenous administration of immunoglobulin 2 g/kg/day was initiated. At the start of
symptom improvement, the prednisolone dose was gradually tapered. At the third visit, his condition deteriorated, presenting with cutaneous
and mucosal ulcers. At this point, the extended myositis panel was sent, and anti-MDAS antibody was detected. High-resolution computed
tomography revealed peripheral intralobular reticular opacities on both lungs, which indicated ILD in the early stage. Therefore, intravenous
administration of cyclophosphamide 1000 mg once a month was added to steroid and intravenous immunoglobulin. His treatment continued
with dramatic improvement. Anti-MDAS5 antibody-positive DM has a significant risk of developing rapidly progressive ILD, therefore diagnosing
timely is critical for prognosis.
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Oz

Anti-melanom farklilasmasi ile iliskili protein 5 (anti-MDAS5) antikoru pozitif dermatomiyozit (DM), son zamanlarda tanimlanmis bir DM alt
tipidir. Klasik DM ile karsilastiridiginda kutandz ilserler, interstisyel akciger hastaligi (IAH), artrit ve daha az kas tutulumu gériilmesi gibi atipik
Ozelliklere sahiptir. Burada, semptomlari elektrik travmasi sonra baslayan, siddetli kutandz Ulserli, anti-MDAS antikoru pozitif DM tanisi konan
bir hastayl sunduk. Otuz U¢ yasinda erkek hasta son iki aydir gelisen deri dokintlsu, artralji, halsizlik sikayetleri ile klinigimize basvurdu.
Ozgecmisinde bir ay 6nce dUstik voltajli elektrik travmasi gecirdigi &grenildi. Fizik muayene, laboratuvar, radyoloji bulgulari, deri histopatolojisine
gbre DM tanisi konuldu. Oral prednizolon 1 mg/kg/gln ve intravendz imminoglobulin 2 g/kg/ay tedavisi baslandi. Baslangicta semptomlar
diizeldigi icin prednizolon dozu kademeli olarak azaltildi. Uclincii vizitte hasta kutanéz ve mukozal ilserlerle tarafimiza basvurdu. Bu noktada,
genisletilmis miyozit antikor paneli testi gonderildi ve anti-MDAS5 antikorunun varligi tespit edildi. Yiksek ¢6zinurliklu bilgisayarli tomografide,
her iki akcigerde erken iAH anlamina gelen periferik intralobiiler retikiller opasiteler gériildi. Bu nedenle steroid ve intravenz immiinoglobulin
tedavsine ek olarak ayda bir kez 1000 mg intravendz siklofosfamid eklendi. Hastanin tedavisi dramatik bir iyilesme ile birlikte devam ediyor.
Anti-MDAS5 pozitif DM, hizli ilerleyen iAH gelistirme acisindan énemli bir riske sahiptir, bu nedenle zamaninda teshis, prognoz icin kritik éneme
sahiptir.
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Introduction

Anti-melanoma  differentiation-associated protein 5 (anti-MDAS5)
antibody-positive dermatomyositis (DM) is a recently described subtype
of DM that is characterized by atypical features compared with classical
DM, such as cutaneous ulcers, interstitial lung disease (ILD) with poor
prognosis, and arthritis. Timely diagnosis is critical for prognosis because
this subtype has a significant risk of developing rapidly progressive ILD.
Herein, we described a patient with anti-MDAS antibody-positive DM
with severe cutaneous ulcers.

Case Report

The patient was a 33-year-old man who presented with skin rash,
arthralgia, and weakness that developed 1 month before admission.
He sustained a low-voltage electrical injury (250 V) 1 month
before the initial symptom onset. Physical examination revealed
an erythematous rash on the periorbital areas, elbows, knees, and
dorsum of the metacarpophalangeal joints (MCPJ). His muscle
strength in proximal muscle groups was 4/5. Laboratory examination
revealed elevated transaminases [aspartate aminotransferase (AST),
159 U/L; alanine aminotransferase (ALT), 134 U/L], ferritin (554 ng/
mL), and red blood distribution width [Red blood cell distribution
width (RDW): 14.4%]. Other inflammatory markers, creatinine
phosphokinase (CPK), lactate dehydrogenase (LDH), aldolase,
standard myositis panel, and chest X-ray imaging results were
within normal limits. Electromyography (EMG) and musculoskeletal
magnetic resonance imaging (MRI) of the femoral muscles showed
evidence of myositis. Muscle biopsy obtained from the quadriceps
muscle had normal histomorphological features. Skin biopsy
from the elbow showed epidermal atrophy, vacuolization in basal
keratinocytes, and mucin deposition in the papillary dermis (Figure
1, 2). Liver elastography revealed liver fibrosis without cirrhosis, and

Figure 1. Epidermal atrophy, vacuolization in basal keratinocytes, and
mucin deposition in the papillary dermis
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a liver biopsy showed normal histopathological features. With these
findings, the diagnosis of DM was established, and treatment with
oral administration of prednisolone 1 mg/kg/day was initiated.
Adjuvant immunosuppressive agents were not preferred because
of elevated transaminases; thus, intravenous immunoglobulin (IVIg)
was administered at 2 g/kg monthly. As the symptoms improved,
the prednisolone dose was gradually tapered. Over the ensuing 3
months, he was admitted for IVIg infusion every month. At the 4" visit,
his condition deteriorated, presenting with cutaneous ulcers, nasal
regurgitation, and weight loss. He denied respiratory symptoms. On
examination, the patient was cachectic and had normal vital signs.
Deep cutaneous ulcers were detected on the elbows, sacral area,
knees, and dorsum of the MCPJ. Non-scarring alopecia was noted
on the occipital area, and palmar papules on the lateral borders of
the fingers were observed. On oral examination, a 5 mm diameter
perforation was found on the pharynx posterior wall. At this point,
the extended myositis panel was sent, and anti-MDA5 antibody was
detected. He had elevated ferritin (1200 ng/mL) and RDW (20.2%)
and normal inflammatory markers, AST, ALT, CPK, and LDH. Chest
tomography revealed peripheral intralobular reticular opacities on
both lungs, which indicated ILD in the early stage. In addition to IVIg
and increased steroid dose, intravenous pulse cyclophosphamide
1000 mg monthly was initiated. Treatment with oral prednisolone
tapering, IVig 2 g/kg/monthly, and intravenous cyclophosphamide
at 1000 mg/month were continued for 6 months, and satisfactory
symptom improvement was achieved (Figure 3, 4).

Discussion

Anti-MDAS5 antibody-positive DM, which has more prevalent ILD and
distinctive cutaneous findings such as ulcers, alopecia, and palmar
papules, is a recently described subtype of DM.

Figure 2. Epidermal atrophy, vacuolization in basal keratinocytes, and
mucin deposition in the papillary dermis
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Figure 3. (a-c) Ulcer on the right hand at 4™, 6%, and 9" months, respectively. (d-f) Ulcer on the right elbow at the 4%, 6", and 9" months,
respectively. (g-i) Ulcer on the left elbow at the 4%, 6%, and 9" months, respectively

Figure 4. (a, b) Ulcer on the medial surface of the left knee at the 4
and 6™ months, respectively. (¢, d) Ulcer on the right shoulder at the
4™ and 6" months, respectively

MDAS is a member of retinoic acid-inducible gene HHike receptors (RLRs),
which are responsible for innate immune response by recognizing the
intracellular viral genome, especially viral RNA derivations. It induces
type 1 interferon (IFN), IFN-stimulated genes, and proinflammatory
cytokines'. The expressions of RLRs are also induced by type 1 IFNs
to provide an effective immune response®. The pathogenesis of the
antibody development to MDAS is unclear. Viral infections may be
triggering factors because of the role of MDAS in the innate immune
response. Uncontrolled viral infection or severe type 1 IFN-induced
inflammation may cause increased susceptibility to tissue damage,
and this process may lead to the development of autoimmunity?.
In our case, the symptoms began 1 month after an electrical injury,
which may be the triggering factor. Electrical injuries cause tissue
damage including electroporation of cell membranes, cell swelling
and rupture, cell fusion, electroconformational change of ion channels
and pumps, thermal denaturation of proteins, DNA, and RNA, and
lipid peroxidation®. These effects can result in cell disintegration and
release of cytosolic contents. Since MDAS has a cytosolic structure,
following these damage processes, MDA5 may be released and
become recognizable by the immune system. The disruption of the
balance between proinflammatory and non-inflammatory states
due to electrical trauma might have played a role. Ultimately, these
mechanisms may lead to an autoantibody formation.
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In the presented case, the patient had skin findings of classic DM
for the first 3 months. In the fourth month, deep severe cutaneous
ulcers, palmar papules, alopecia, and perforation on the pharynx had
begun. We attributed this deterioration to the reduction of effective
immunosuppression because of the decreasing steroid dose. While
mild proximal muscle weakness and EMG-MRI findings were consistent
with muscle involvement, CPK, LDH, aldolase levels, and muscle
biopsy results were unremarkable. Although the patient’'s EMG and
skeletal MRI findings suggest likely myositis, muscle involvement of
DM could not be clearly shown because electrical trauma could also
lead to muscle damage. Our patient also had elevated AST and ALT
levels. Elevated transaminases with normal muscle enzymes suggest
liver pathology. Nagashima et al.> described that liver dysfunction is an
extramuscular manifestation in patients with clinically amyopathic DM
who are anti-MDAS5 antibody-positive. Elevated transaminases, fibrosis
on liver elastography, and regression of transaminases after treatment
showed that the liver dysfunction in this patient was a manifestation of
anti-MDA5 antibody-positive DM.
Studies have shown that serum ferritin level correlates with MDA5-
positive DM disease activity, especially with ILD®. Similarly, the patient’s
ferritin level was above 1000 IU/L, which correlated with skin symptoms.
On consecutive visits, reduction of ferritin levels correlated with the
improvement of cutaneous ulcers. Moreover, the patient’s RDW tended
to increase when the disease was active. Studies have proven that
RDW is increased in autoimmune diseases such as rheumatoid arthritis,
systemic lupus erythematosus, and inflammatory myositis’. Over the
ensuing months, the RDW decreased with treatment, similarly with
ferritin levels (Figure 5). Therefore, RDW may be used for evaluating
disease activity in anti-MDA5-positive DM, similar to ferritin.
In the present case, anti-MDA5 antibody was not initially measured
because of health insurance regulations. It was detected when there
was a high clinical suspicion of anti-MDAS5 antibody-positive DM. In the
future, routine testing for MDAS5 antibody in selected patients with DM
may benefit the prognosis.
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Figure 5. Changes in red blood distribution width and ferritin values
after the addition of cyclophosphamide to the treatment at the 5"
month
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This case was remarkable for disease initiation after electrical injury,
development of predominantly severe cutaneous ulcers, and dramatic
response to a combination of oral corticosteroids, IV cyclophosphamide,
and IVlg.
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