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[Case report]
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Abstract
Myositis-specific autoantibodies play an important role on the disease phenotype of idiopathic in-
flammatory myopathies (IIMs).　Anti-signal recognition particle (SRP) antibody-positive patients 
with IIMs may present with severe myopathy and highly elevated serum creatine kinase levels.　
These patients are often resistant to immunosuppressive therapy, but there is no established treat-
ment strategy.　A 51-year-old man referred to our department was diagnosed with IIM based on 
imaging and pathological findings.　A high dose of corticosteroids followed by intravenous cyclo-
phosphamide (IV-CY) treatment (750 mg three times) resulted in an improvement in clinical mani-
festations and functional outcomes, and recurrence did not occur.　Our case suggests that IV-CY is 
an effective induction regimen for patients with anti-SRP antibody-positive IIMs.

Key words : Idiopathic Inflammatory Myopathies, Myositis-Specific Autoantibodies, Signal Recog-
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Introduction

The most common phenotypes of idiopathic in-
flammatory myopathies (IIMs) include polymyositis, 
dermatomyositis, immune-mediated necrotizing 
myopathy (IMNM), and inclusion body myositis1,2).　
The detection of myositis-specific autoantibodies 
(MSAs) led to the reclassification of IIM to account 
for this antibody group3,4).　Anti-signal recognition 
particle (SRP) antibodies are found in 4%–6% of pa-
tients with IIM and are associated with severe nec-
rotizing myopathy despite the absence of inflamma-
tory infiltrates on biopsy5,6).　The average age at 
onset of anti-SRP antibody-positive myositis is 36–
52 years, with a slight predominance in females7,8).　
The disease is clinically limited to muscle symp-
toms, with a lack of systemic involvement of the 
skin, lungs, and other body parts, and few complica-

tions associated with malignancy or other collagen 
diseases.　The myopathy observed in this disease 
is severe, and patients present with high serum cre-
atine kinase (CK) levels5,8).　Anti-SPR antibody-

positive myositis is often steroid-resistant, and addi-
tional immunosuppressive agents are sometimes 
required.　The efficacy of various immunosuppres-
sive agents, including tacrolimus, rituximab (RTX), 
methotrexate, azathioprine, mycophenolate mofetil, 
and cyclosporine, has been reported5,6,9).　However, 
owing to its rarity and the limited number of case 
reports on the disease, there is no established treat-
ment regimen for anti-SPR antibody-positive 
myositis.　Herein, we describe the case of a 
51-year-old man with anti-SRP antibody-positive 
myositis refractory to high-dose steroids and a clas-
sical immunosuppressive drug, with symptom im-
provement following treatment with intravenous cy-
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clophosphamide (IV-CY).

Case Report

A 51-year-old man presenting with weight loss, 
proximal muscle weakness, and dysphagia was ad-
mitted to a local hospital.　The patient had no histo-
ry of neurological or autoimmune disease.　He had 
a 25-year history of smoking 20 cigarettes per day 
from 20 to 45 years of age.　Two years before ad-
mission, the patient started experiencing bilateral 
difficulties raising his upper limbs.　One month be-
fore admission, he started experiencing lumbar pain 
and bilateral weakness in his thighs.　Over 2 
months, he lost approximately 15 kg of body weight, 
for which he was examined by his local doctor and 
admitted to the hospital.　Skeletal muscle magnetic 
resonance imaging (MRI) revealed high signals on 
short inversion time inversion recovery (STIR) in 
the trunk and proximal upper and lower limb mus-
cles (Figure 1).　Needle electromyography revealed 
denervation potentials and myogenic changes, and 
myositis was suspected.　Subsequently, the patient 
was transferred to our hospital.　Upon admission, 
the pat ient ’s  vita l  s igns were as fo l lows :  
temperature, 36.6°C ;  heart rate, 98 beats/
minute ;  and blood pressure, 137/89 mmHg.　
Physical examination revealed no systemic skin 
rash, arthralgias, or edema ;  no cranial nerve 
abnormalities were noted.　The patient’s grip 
strength was 22.5 kg and 16.5 kg in the right and left 
hands, respectively.　The manual muscle strength 
test revealed proximal muscle weakness ;  neck 

flexion, deltoid, iliopsoas, and gluteus medius muscle 
strengths were 2/2, 2/2, 2/2, and 4/4, respectively.　
The patient had normal deep tendon reflexes in all 
four limbs and no ataxia or sensory disturbances.　
The patient could stand and walk independently but 
had claudication with pelvic sway while walking.　
Laboratory findings revealed elevated serum levels 
of CK at 10,093 U/L, lactate dehydrogenase level of 
1,264 U/L, and aldolase level of 217 U/L (Table 1).　
Anti-nuclear, anti-ribonucleoproteins, anti-Smith, 
anti-Jo-1, anti-melanoma differentiation-associated 
protein 5, anti-aminoacyl tRNA synthetase, 
antiMi-2, and anti-transcriptional intermediary 
factor 1γ antibodies were negative.　Anti-SRP 
antibodies were positive with titers of 3.5 IU/mL.　
Electrocardiography revealed no abnormalities.　
Respiratory function tests revealed a vital capacity 
of 68% and a percent forced expiratory volume in 
one second of  70.5%, indicating restrictive 
vent i l a to r y  impa i r ment .　Tumor  markers 
(carcinoembryonic antigen, carbohydrate antigen 
19-9, and cancer antigen 125) were negative, and 
cont ras t- enhanced  computed  tomography 
demonstrated no findings indicative of malignancy.　
A muscle biopsy of the left biceps brachii was 
performed to confirm the diagnosis.　Histological 
examination revealed irregular muscle fiber sizes, 
and scattered necrotic and regenerating fibers, but 
no perimysial atrophy, intramysial sheath fibrosis, or 
mononuc lear  ce l l  in f i l t ra t ion  (Figure  2A) .　
Immunohistological staining revealed mild, but 
diffuse, human leukocyte antigen-ABC expression 
on myofiber membranes (Figure 2B) and deposition 

Fig. 1.　MRI findings
 MRI revealed a high signal on STIR and T1-weighted images in the upper and lower limb muscles bilaterally.　MRI 

findings suggested muscle inflammation.　(A) STIR coronal images of the bilateral lower thighs.　(B) T1-weighted bi-
lateral horizontal images of the lower thighs.　(C) STIR bilateral horizontal image of the lower thighs.　MRI : magnetic 
resonance imaging, STIR : short inversion time inversion recovery.
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of the membrane invasion complex, the complement 
C5b-9 complex, on the myofiber membrane in one 
muscle fiber (Figure 2C).　Type 2C fibers were 
scattered (Figure 2D), and myofibers with diffuse 
cytoplasmic p62-positive fine aggregates were 
observed (Figure 2E).　A diagnosis of anti-SRP 
antibody-positive IMNM was made based on the 
European Neuromuscular Centre classification9).　
The patient’s clinical course is detailed in Figure 3.　
Corticosteroid pulse therapy (methylprednisolone 

1,000 mg/day) was administered intravenously for 3 
days starting on day 6 of admission, followed by 50 
m g / d a y  ( 1 . 0  m g / k g  b o d y  w e i g h t )  o f  o r a l 
prednisolone.　Subsequently, corticosteroid pulse 
therapy was re-administered owing to myalgia 
symptoms and no myogenic enzyme improvement 
on biochemical tests on day 13 of admission.　
Tacrolimus (3.0 mg/day) was administered orally 
from day 20, and intravenous immunoglobulin was 
administered for 5 days from day 26.　Despite 

Table 1. Laboratory findings on admission.

Peripheral blood   Serological tests  

    Red blood cells 5.69 × 106 /μL     C-reactive protein 0.07 mg/dL (<0.30) 

       Hemoglobin 16.5 g/dL      Ferritin    296 ng/mL (12–60)

       Hematocrit 51.0%      RF 8 U/mL (0–15)

       Platelets 31.5 × 104 /μL      IgG 947 mg/dL (870–1,700) 

       White blood cells 11,700/μL      IgA 259 mg/dL (110–410)

          Neutrophils 82.0%      IgM 63 mg/dL (35–220)

          Eosinophils 0.0%      C3 146 mg/dL (65–135)

          Monocytes 5.0%      C4 41 mg/dL (13–35) 

          Lymphocytes 13.0%      ANA <160 (<160) 

          Basophils 0.0%      Anti-CCP Abs <0.6 U/mL 

Blood chemistry       Anti-RNP Abs 0.5 U/mL (< 4.9)

    Total protein 7.2 g/dL (6.6–8.1)      Anti-SSA/Ro Abs <0.4 U/mL (<6.9)

    Total bilirubin 0.5 mg/dL (0.4–1.5)      Anti-ARS Abs <5.0 index (< 4.9)

    Albumin 4.0 g/dL (4.1–5.1)      Anti-Jo-1 Abs <0.3 U/mL (<6.9)

    Aspartate aminotransferase 213 IU/L (13–30)      Anti-MDA5 Abs <4.0 index (<32)

    Alanine aminotransferase 209 IU/L (8–42)      Anti-TIF1-γ Abs <5.0 index (<32)

    Aldolase 217 U/L (2.7–7.5)      Anti-Mi-2 Abs <5.0 index (<32)

    Lactate dehydrogenase 1,264 IU/L (124–222)      Anti-SRP Abs 3.5 U/mL (<1.0)

    γ‐Glutamyl transpeptidase 22 IU/L (9–32)     Anti-acetylcoline receptor Abs  0.1 nmol/L (<0.2)

    Alkaline phosphatase 64 IU/L (106–322)      MPO-ANCA  <0.2 EU (0-3.5)

    Creatine kinase  10,093 U/L (62–287)      PR3-ANCA  < 0.6 EU (0-2)

    Creatine kinase MB 692 U/L (0–5.0)  Urinalysis

    Blood urea nitrogen 8 mg/dL (8–20)      pH 6.0

    Creatinine 0.42 mg/dL (0.46–0.79)      Specific gravity 1.03

    Na 136 mEq/L (138–145)      Protein (1+)

    K 4.6 mEq/L (3.6–4.8)      Occult blood                (3+)

    Cl 97 mEq/L (101–108)      Red blood cells 0-1/HPF

    Ca 10.1 mg/dL (8.8–10.1)      White blood cells 0-1/HPF

    KL-6 10.1 U/mL (0–499)   Microbiological tests

    Glucose 115 mg/dL (73–109)      HBS-Ag (-)

    Hemoglobin A1c 6.2% (4.9–6.0)      Anti-HCV Abs                        (-)

    TSH 2.79 μIU/mL (0.5–5)     Nontreponemal test (-)

    Free T3 1.58 pg/mL (2.3–4)  

    Free T4 3.05 ng/dL (0.9–1.7)    

KL-6, Sialylated carbohydrate antigen; TSH, thyroid stimulating hormone; RF, rheumatoid factor; Ig, immunoglob-
ulin; ANA, antinuclear antibodies; CCP, cyclic citrullinated peptide; Abs, antibodies; RNP, ribonucleoprotein; ARS, 
aminoacyl-tRNA synthetase; MDA5, melanoma differentiation-associated gene 5; TIF1γ, transcription intermediary 
factor 1-γ; SRP, signal recognition particle; MPO-ANCA, myeloperoxidase-anti-neutrophil cytoplasmic antibodies; 
PR3-ANCA, proteinase 3-anti-neutrophil cytoplasmic antibodies; HPF, high power field; HBsAg, hepatitis B virus 
surface antigen; HCV, hepatitis C virus.
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Fig. 2.　Histopathological findings of the muscle biopsy tissue
 Hematoxylin and Eosin staining showed increased internal nuclei, numerous necrotic myofibers (arrows), and moderate 

fiber size variations (A), positive major histocompatibility complex class I (B), and membrane attack complex (C) immu-
nostaining.　(D) : Type 2C fibers (arrow ;  fibers of the intermediate color), which reflect immaturity of myofibers, are 
scattered.　This finding suggests the presence of active necrotic and regenerating processes.　Adenosine triphospha-
tase stain at 4.3 pH.　Darkly stained fibers are type 1 fibers, while the white ones are type 2A or 2B fibers.　
(E) : Sarcoplasmic p62 aggregates in a fine granular pattern.

Fig. 3.　The clinical course of the 51-year-old male patient after his IMNM diagnosis
 Day 0 indicates the date of hospital admission.　After admission, steroid pulse therapy, high-dose gamma globulin ther-

apy, and oral tacrolimus were administered.　However, his muscle weakness did not improve.　The patient experi-
enced persistent muscle weakness and myalgia, which gradually improved after intravenous cyclophosphamide therapy.

 IMNM : immune-mediated necrotizing myopathy.
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receiving high doses of glucocorticoids and 
tacrolimus, the patient’s CK levels remained 
elevated, and he developed dyspnea as well as 
dysphagia.　MRI imaging on day 46 revealed high 
STIR signals, and we determined that the myositis 
was still active.　IV-CY (750 mg) was administered 
every 4 weeks starting on day 48 to reduce the 
prednisolone dose and control the myositis.　After 
treatment initiation, muscle weakness improved 
from day 76, and myogenic enzyme levels decreased 
further.　Prednisolone was gradually reduced, and 
the patient was discharged on day 90.　He 
continues to attend the outpatient clinic, where IV-

CY has been administered three times, tacrolimus 
has been reduced to 3.0 mg/day, and prednisolone 
has been reduced to 9.0 mg/day.　On day 44 after 
d i s c h a rg e  f ro m  t h e  h o s p i t a l ,  b l o o d  t e s t s 
demonstrated CK normalization to 144 U/L, with no 
symptom flare-ups.

Discussion

Herein, we presented a case of anti-SRP 
antibody-positive myositis successfully treated with 
IV-CY.　Although the mechanism of IIM is not fully 
understood, several histopathological studies have 
suggested that the condition is a T-cell-mediated 
disease10,11).　However, the presence of MSAs in 
approximately 40%–90% of patients suggests an 
ancillary B-cell role12,13).　Recently, clinical trials 
have suggested that RTX, an agent specifically 
targeting B-cells, may be useful for refractory IIM 
treatment14,15).　This study highlighted that B- and 
T-cells could be important IIM therapeutic targets.　
Furthermore, several case reports and series have sug-
gested the efficacy of RTX in treating anti-SRP anti-
body-positive myositis6,14,16).　Valiyil et al. reported 
the clinical course of eight patients with refractory anti-
SRP antibody-associated myositis treated with RTX 
and found that six patients responded well to RTX 
treatment.　A larger longitudinal study by Pinal-Fer-
nandez et al.　found significant clinical improvement in 
13 of 17 patients with anti-SRP antibody-positive IIM 
treated with RTX.　Furthermore, this study demon-
strated that the RTX treatment benefit was maintained 
for more than 2 years in many patients16).　Therefore, 
RTX may be a treatment option for refractory anti-SRP 
antibody-positive myositis6).　However, RTX is not 
currently covered by Japanese medical insurance for 
myositis treatment, and no large-scale studies have 
compared RTX efficacy with that of other immunosup-
pressive agents in anti-SRP antibody-positive myositis.　
Further studies are required to establish a treatment 

protocol for anti-SPR antibody-positive myositis.　
CY nonspecifically suppresses immune cells, in-

cluding T-cells, B-cells, and plasma cells, and is effec-
tive in various rheumatic diseases, such as myositis, 
rheumatoid arthritis, systemic lupus erythematosus, 
and vasculitis17-21).　Mecoli et al. reported the clinical 
course of five patients with refractory IMNM treated 
with IV-CY (three with anti-SRP antibodies and two 
with anti-HMGCR antibodies).　Of the three patients 
with positive anti-SRP antibodies, two demonstrated 
dramatic improvement in muscle strength and muscle 
enzyme levels following CY treatment and remained 
stable after treatment22).　In our case, the patient did 
not demonstrate complete symptomatic or radiological 
improvement after high-dose steroids and tacrolimus 
treatment.　However, the clinical findings improved af-
ter IV-CY treatment, and there was no myositis relapse 
despite early steroid reduction.　Thus, the immuno-
suppressive effect of CY described in this case may 
have suppressed myositis activity, leading to steroid 
tapering.　Although long-term follow-up is necessary, 
IV-CY may be an effective treatment option for anti-
SRP antibody-positive myositis.

In conclusion, we present the case of a patient 
with anti-SRP antibody-positive myositis that was suc-
cessfully treated with IV-CY.　Our case suggest that 
IV-CY may be an effective treatment option in patients 
with anti-SRP antibody-positive myositis.　Further 
studies are needed to clarify the IV-CY efficacy for 
treating anti-SRP antibody-positive myositis.
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