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Abstract 

Myositis-specific autoantibodies (MSAs) including anti-Mi-2 and anti-nuclear matrix protein 2 

(NXP-2) antibodies have been detected in the patients with dermatomyositis (DM), and are 

useful tools for identifying clinical subsets of DM. MSAs are exclusively found in DM patients. 

Anti-Mi-2 antibody-positive DM patients show the typical skin lesions and myositis and are 

rarely associated with internal malignancy and interstitial lung disease (ILD). On the other hand, 

adult DM patients with anti-NXP-2 antibody often show calcinosis and internal malignancy, 

but rarely ILD. In addition, anti-NXP-2 antibody-positive DM patients have severe phenotype 

with myalgia, peripheral edema, and significant dysphagia, but with mild skin lesions. Herein, 

we report a rare case of classic DM coexisting with both anti-Mi-2 and anti-NXP-2 antibodies, 

clinically, without ILD or internal malignancy. Our patient had typical skin manifestations, mus-

cle weakness, muscle pain, and general fatigue without calcinosis, peripheral edema, or dys-

phagia. Thus, the clinical phenotype was similar to anti-Mi-2 antibody-positive DM. 
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Introduction 

Dermatomyositis (DM) is an idiopathic systemic inflammatory myopathy with character-
istic cutaneous manifestations, including heliotrope rash, Gottron’s papules, V-neck sign, 
shawl sign, paronychial erythema, and nailfold bleeding [1]. It is also often associated with 
interstitial lung disease (ILD) and/or internal malignancy. Myositis-specific autoantibodies 
(MSAs), including anti-aminoacyl-tRNA synthetases (ARS), anti-Mi-2, anti-melanoma differ-
entiation-associated gene 5 product (MDA5), anti-transcriptional intermediary factor 1 
gamma (TIF1-γ), and anti-nuclear matrix protein 2 (NXP-2) antibodies, have been detected in 
patients with DM. MSAs are almost exclusively found in DM [2]. These autoantibody-positive 
subgroups of DM have different clinical phenotypes. DM with anti-Mi-2 antibody shows the 
typical aforementioned skin symptoms [3]. It responds well to corticosteroid therapy and is 
rarely associated with internal malignancy and ILD. Conversely, anti-NXP-2 antibody-positive 
adult DM is often associated with calcinosis and internal malignancy [4]. Herein, we report a 
rare case of classic DM coexisting both anti-Mi-2 and anti-NXP-2 antibodies, clinically, without 
ILD or internal malignancy. 

Case Report 

A 33-year-old Japanese woman had noticed erythema on the posterior cervical region 2 
months earlier. Afterwards, she experienced muscle pain in her arms and thighs with ery-
thema on the fingers and lower extremities. On the first consultation, she had erythema on the 
eyelids, posterior cervical region, dorsum of distal interphalangeal joints, proximal inter 
phalangeal joints, metacarpophalangeal joints (Fig. 1a), knees (Fig. 1b), and thighs, but not  
calcinosis.  

Blood examination revealed elevated levels of lactate dehydrogenase (402 IU/L), creatine 
kinase (CK; 1052 IU/L), myoglobin (122 ng/mL), aldolase (10.7 U/L) and normal KL-6 level 
(177 U/mL). Antinuclear antibody was positive (speckled and homogeneous patterns; titer: 
×160), but antibodies to Mi-2 (titer: 17; threshold: <53) [3], MDA5 [5], ARS [6], and TIF1-γ [3] 
were negative by enzyme-linked immunosorbent assay (ELISA). Immunoprecipitation (IP) as-
says using 35S-labeled extracts of K562 cells were performed to identify MSAs [5, 7]. The pa-
tient’s serum precipitated polypeptides of 200–240, 150, and 65–75 kDa that were identical 
to those precipitated by anti-Mi-2-positive pilot serum (Fig. 1c). Patients’ sera containing an-
tibodies to Mi-2 or NXP-2 were used as reference sera in Figure 1c. The patient’s serum also 
precipitated 140 kDa protein. Since there were several MSAs that precipitate 140 kDa protein, 
such as anti-TIF1-α, anti-MDA5, and anti-NXP-2 antibodies, further IP-Western assays were 
conducted to identify antigen of the 140-kDa protein [8]. Immunoprecipitated materials were 
fractionated by SDS-PAGE and electrotransferred onto nitrocellulose membranes for the IP-
Western assay. After blocking, membranes were incubated with a mixture of commercially 
available antibodies to human SAE, Ku, Mi-2, NXP-2, and TIF1-γ. The IP-Western assay re-
vealed that the patient’s serum was positive for both anti-Mi-2 and anti-NXP-2 antibodies (Fig. 
1d). The patients’ sera containing antibodies to SAE, Ku, NXP-2 or Mi-2 were used as reference 
sera. In addition, by the IP-Western assay using a commercially available polyclonal antibody 
to NXP-2 as the second antibody, antibody to NXP-2 was shown in the patient’s serum  
(Fig. 1e). 

Biopsy specimens were obtained from the itchy erythema on the upper back and left del-
toid muscle. The skin biopsy showed liquefaction degeneration at the dermo-epidermal 
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junction and slight lymphocytic infiltration in the upper dermis. Muscle biopsy showed inter-
stitial lymphocytic infiltration around the muscle fiber bundles. The infiltrates consisted of 
many CD3+CD4+ lymphocytes and few CD8+ lymphocytes, and CD163+ macrophages were also 
detected around the muscle fiber bundles. The muscle fibers showed necrotic changes, irreg-
ularities and reduced staining intensity.  

Based on the clinical and pathological findings, we diagnosed this patient with DM accord-
ing to Bohan and Peter’s criteria [9]. No malignancy was found. The patient was treated with 
oral prednisolone 40 mg/day (0.8 mg/kg/day). Because the serum CK level rapidly declined 
and her muscle weakness improved after treatment, the prednisolone dose was gradually ta-
pered. Subsequently, she had no recurrence despite prednisolone dose reduction to 10 
mg/day.  

Discussion 

Recent studies on MSAs such as anti-Mi-2, anti-ARS, anti-MDA5, and anti-TIF1-γ antibod-
ies have clarified that these MSAs are useful tools for identifying clinical subsets of DM [1, 2]. 
Anti-Mi-2 antibody was originally reported as the first marker of DM by Targoff and Reichlin 
[10], and DM patients with positive for this MSA are reported to have typical skin lesions (Got-
tron’s papules, heliotrope rash, shawl sign, and V-sign) and myositis. Patients with anti-Mi-2 
antibody are also reported to respond well to steroid therapy and have good prognosis. Anti-
Mi-2 antibody-positive patients have a low risk of developing clinically relevant ILD and are 
rarely associated with cancer [2, 3, 11]. 

Conversely, anti-NXP-2 antibody, which was initially termed anti-MJ antibody, has been 
detected in both children and adult DM patients. In adults, anti-NXP-2 antibody is associated 
with calcinosis and possibly with internal malignancy [12]. Rogers et al. [13] showed that DM 
with anti-NXP-2 antibody has a distinct and often severe systemic phenotype that includes 
myalgia, peripheral edema, and significant dysphagia despite having milder skin lesions. Pa-
tients with anti-NXP-2 antibody also possess a lower risk of ILD, but some reports showed 
cancer-associated DM [12, 13]. 

Our patient had typical skin manifestations, muscle weakness, muscle pain, and general 
fatigue without calcinosis, peripheral edema, or dysphagia. Thus, the clinical phenotype was 
similar to anti-Mi-2 antibody-positive DM. Regarding identification of anti-Mi-2 antibody in 
our patient, there was a discrepancy between ELISA assay and IP assay. We presume that this 
discrepancy is derived from a different epitope of Mi-2β in our patient from the antigen for 
the ELISA kit.  

MSAs are exclusively found in DM patients. This is a rare case coexisting with both anti-
Mi-2 and anti-NXP-2 antibodies. A few patients with DM [14] or polymyositis [15] coexisting 
with anti-Jo-1 and anti-signal recognition particle antibodies, and a patient with polymyositis 
coexisting with anti-signal recognition particle and anti-Mi-2 antibodies [16] have been re-
ported. These patients showed different phenotypes such as severe symptoms [14] and both 
symptoms characteristic of two antibodies [15]. Further accumulation of such cases is needed 
to clarify the overall features of patients who have two or more MSAs. 
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Fig. 1. Clinical features on the first consultation (a: dorsum of the right hand, b: bilateral knees), results of 

immunoprecipitation (IP) (c) and IP-Western assay (d, e). IP assays using 35S-labeled extracts of K562 cells 

were performed. The patients’ sera containing antibodies to Mi-2 or NXP-2 were used as reference sera. 

The patient’s serum precipitated polypeptides of 200–240, 150, and 65–75 kDa that were identical to those 

precipitated by anti-Mi-2-positive reference serum. The patients’ serum reacted with a 140-kDa protein, 

which corresponded to NXP-2 (arrowhead), and with 63- to 65-kDa proteins, which are presumed to cor-

respond to Mi-2 (angle brackets). MWM, molecular weight markers; NHS, normal healthy serum; Pt, our 

patient’s serum (c). Further IP-Western assays were conducted to identify the antigen of the 140-kDa pro-

tein. Immunoprecipitated materials were fractionated by SDS-PAGE and electrotransferred onto nitrocel-

lulose membranes. After blocking, membranes were incubated with a mixture of commercially available 

polyclonal antibodies to human SAE, Ku, Mi-2, NXP-2, and TIF1-γ. The patients’ sera containing antibodies 

to SAE, Ku, NXP-2 or Mi-2 were used as reference sera. Our patient’s serum was positive for both anti-Mi-

2 (arrow) and anti-NXP-2 (arrowhead) antibodies. SAE and Ku: patients’ sera positive for anti-SAE and 

anti-Ku antibodies, respectively (d). IP-Western assay using commercially available polyclonal antibody to 

NXP-2 as the second antibody showed antibody to NXP-2 (arrowhead) in the patient’s serum (e). 
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