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Abstract 

This is the first report about a patient with concomitant polymyositis (PM), myasthenia gravis 

(MG), and aplastic anemia (AA). A 54-year-old male developed myalgia and muscle weak-

ness, which gradually progressed over 2 months. He was persistently affected by MG and AA. 

Brachium magnetic resonance imaging showed increased signal intensity in the left triceps 

and deltoid muscles on short tau inversion recovery images. A muscle biopsy examination 

revealed perifascicular atrophication and inflammatory myopathy. We diagnosed the patient 

with PM combined with MG and AA. He was successfully treated with an autologous bone 

marrow transplantation (BMT). The present case suggests that BMT is a therapeutic option 

for PM, MG, and AA. © 2018 The Author(s) 
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Introduction 

Polymyositis (PM) is an idiopathic type of inflammatory myopathy which causes sym-
metrical, proximal muscle weakness. Myasthenia gravis (MG) is another autoimmune neu-
romuscular disease which leads to varying degrees of skeletal muscle weakness. Patients 
with myositis may also have other autoimmune diseases, such as systemic lupus erythema-
tosus, systemic sclerosis, Sjögren syndrome, or MG [1]. Aplastic anemia (AA) is a syndrome 
involving bone marrow failure characterized by peripheral pancytopenia and marrow hypo-
plasia, and it can occur concomitantly with MG [2]. Thymoma is associated with autoimmune 
disorders, including MG, PM, hypogammaglobulinemia, agranulocytosis, pure red cell apla-
sia, and AA [2]. It is important to detect concomitant conditions as they can influence the 
optimal management strategy. However, no cases of concomitant PM, MG, and AA have been 
reported previously. Here, we report a case in whom autologous bone marrow transplanta-
tion (BMT) for PM combined with MG and AA was performed. 

Case Report 

A 54-year-old male developed myalgia and muscle weakness which gradually pro-
gressed over 2 months. He had a history of MG from the age of 27 years. He had undergone 
resection of the thymus at the ages of 27 and 50 years because of malignant thymoma, fol-
lowed by four courses of adjuvant chemotherapy. He had been treated with prednisolone 
(10 mg) every other day and daily cyclosporine (70 mg). He had also suffered from AA from 
the age of 50 years (since the adjuvant chemotherapy) and diabetes mellitus for 20 years. On 
admission, general physical examination obtained normal findings. Neurological examina-
tion showed that his cranial nerves were intact. He did not have dysarthria, ptosis, or dys-
phagia. Motor examination revealed strength scores of 3/5 for the bilateral deltoid muscles 
and 4/5 for the bilateral arm extensor and flexor muscles, hip extensor and flexor muscles, 
and knee extensor and flexor muscles, as delineated by the Medical Research Council of 
Great Britain (MRC). Gowers’ sign was present. All deep tendon reflexes were normal. The 
bilateral Babinski reflexes were absent. Laboratory studies revealed reductions in the pa-
tient’s red blood cell count (293 × 104/μL), hemoglobin level (8.4 g/dL), and platelet count 
(4.6 × 104/μL), a high anti-acetylcholine receptor antibody titer (150 nmol/L), and elevated 
creatine kinase (CK) (2,536 U/L; normal: 59–248 U/L) and myoglobin (2,722 ng/mL; nor-
mal: 0–70 ng/mL) levels. Tests for anti-Jo-1 and anti-aminoacyl-tRNA synthetase antibodies 
produced negative results. Brachium magnetic resonance imaging showed increased signal 
intensity in the left triceps and deltoid muscles on T2-weighted imaging and short tau inver-
sion recovery imaging (Fig. 1a, b, arrows). Muscle biopsy examination of the left biceps bra-
chii muscle revealed perifascicular atrophication and inflammatory myopathy (Fig. 1c, d). 
We diagnosed the patient with PM combined with MG and AA. He was treated with two 
courses of intravenous immunoglobulin therapy, prednisolone (20 mg) every other day, 
daily pyridostigmine (90 mg), and daily cyclophosphamide (40 mg). At 1 month after the 
diagnosis of PM, the patient’s CK level had decreased to 705 U/L. Motor examination re-
vealed strength scores of 4/5 for the right deltoid muscle, 3/5 for the left deltoid muscle, 5/5 
for the right biceps brachii muscle, 4/5 for the left biceps brachii muscle, 4/5 for the bilateral 
triceps muscles, 4/5 for the bilateral hip extensor and flexor muscles, and 4/5 for the bilat-
eral knee extensor and flexor muscles, as delineated by the MRC. The patient received a hu-
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man leukocyte antigen-mismatched BMT for AA (stage IV) 3 months after the diagnosis of 
PM. After the BMT, his CK level decreased to 38 U/L, and his muscle strength improved. 

Discussion 

We report a case of concomitant PM, MG, and AA. Patients with PM can also develop 
other autoimmune diseases, such as systemic lupus erythematosus, systemic sclerosis, 
Sjögren syndrome, or MG [1]. AA can also occur concomitantly with MG [2]. However, there 
have not been any reported cases of concomitant PM, MG, and AA. Thymoma is associated 
with autoimmune disorders, including MG, PM, hypogammaglobulinemia, agranulocytosis, 
pure red cell aplasia, and AA [2]. The thymus is an important organ in which T cells develop 
and mature with the help of epithelial cells. Thymomas usually contain various proportions 
of epithelial cells and T cells. Cytotoxic T cells play a major role in destroying abnormal stem 
cells in the bone marrow and damaged muscle tissue [3]. A common thymoma-mediated 
mechanism might have been responsible for the concomitant PM, MG, and AA seen in our 
case. 

BMT is the standard treatment for AA and can be used to treat autoimmune diseases, 
such as systemic lupus erythematosus, rheumatoid arthritis, immune thrombocytopenic 
purpura, and chronic glomerulonephritis [4]. Although MG and PM are both rare manifesta-
tions of immune dysregulation in chronic graft-versus-host disease, which can occur after 
BMT [5], the use of autologous hematopoietic stem cell transplants to treat MG or autologous 
peripheral blood stem cell transplants to treat PM has rarely been reported [6, 7]. The com-
plete recovery of broad T cell immunity after hematopoietic stem cell transplantation or 
BMT might require generation of new naïve T cells from the thymus [8]. Douek et al. [9] sug-
gested that the aged thymus contributes substantially to immune reconstitution early after 
hematopoietic stem cell transplantation, resulting in increased naïve T cell reconstitution. 
Immunological self-tolerance, focusing on naïve T cells, is newly reconstituted during this 
process. Our case indicates that BMT is a therapeutic option for PM, MG, and AA. 
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Fig. 1. a, b Brachium magnetic resonance imaging showed increased signal intensity in the left triceps and 

deltoid muscles on short tau inversion recovery imaging (arrows). c, d Muscle biopsy examination of the 

left biceps brachii muscle revealed perifascicular atrophication and inflammatory myopathy (hematoxylin 

and eosin staining). 
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