
Received: March 13, 2020

Revised: March 16, 2020

Accepted: March 17, 2020

AnnAls of 
CliniCAl 
neurophysiology

Case RepoRt
Ann Clin Neurophysiol 2020;22(1):41-45

https://doi.org/10.14253/acn.2020.22.1.41

Correspondence to 

Dae-Seong Kim
Department of Neurology, Pusan National 
Univeristy School of Medicine, 20 Geu-
mo-ro, Mulgeum-eup, Yangsan 50612, 
Korea
Tel: +82-55-360-2450
Fax: +82-55-360-2152
E-mail: dskim@pusan.ac.kr

http://www.e-acn.org 

pISSN 2508-691X   
eISSN 2508-6960

Copyright © 2020 the Korean society of Clinical Neurophysiology
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Steroid-resistant sarcoid myositis that 
was successfully treated with oral 
methotrexate
Kyung-Ha Noh1,2, So-Young Huh3, Young-Eun Park4,5, Jin-Hong Shin1,5, Dae-Seong Kim1,5

1Department of Neurology, Research Institute for Convergence of Biomedical Research, Pusan National University 
Yangsan Hospital, Yangsan, Korea
2Department of Neurology, Good Gang-An Hospital, Busan, Korea
3Department of Neurology, Kosin University College of Medicine, Busan, Korea
4Department of Neurology, Pusan National University Hospital, Busan, Korea
5Department of Neurology, Pusan National University School of Medicine, Yangsan, Korea

Acute sarcoid myositis is rarely complicated by sarcoidosis, and steroid therapy is considered 
the standard treatment. We experienced a patient with acute sarcoid myositis who did not re-
spond to aggressive high-dose corticosteroid therapy, but showed a dramatic improvement 
after the addition of weekly low-dose oral methotrexate (MTX). This intervention allowed the 
resumption of normal daily activities after 6 months. Our case strongly suggests that MTX 
should be considered in patients with acute sarcoid myositis that is resistant to corticosteroid 
therapy.
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Sarcoidosis is a multisystem granulomatous disease of uncertain etiology that frequently 
presents with bilateral hilar lymphadenopathy, pulmonary infiltration, and skin or eye 
lesions. Steroid therapy is considered the mainstay treatment in most cases.1 We present 
a patient with acute sarcoid myositis who was resistant to high-dose steroid therapy, but 
showed a dramatic clinical improvement to treatment with the addition of weekly low-
dose oral methotrexate (MTX). 

CASE 

A 49-year-old female presented with rapidly progressive limb muscle weakness that first 
appeared 2 months previously. She started experiencing difficulties in climbing stairs and 
arising from a chair, which developed into difficulties of neck control and raising her arms 
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at 1 month after the onset. She denied any other symptom 
such as myalgia or fever. At presentation, she could neither 
stand up from a chair by herself nor raise her arms over 
her head. She lost 10 kilograms of body weight over the 
2-month period, and she had a past history of rheumatoid 
arthritis.

On physical examination, she could not arise from a chair 
or climb stairs without support, but could walk with a wad-
dling gait. Mild muscle atrophy was observed in the upper 
arm, shoulder, and thigh. A manual examination of muscle 

power revealed proximal dominant muscle weakness. The 
muscle power of the proximal limbs was assessed as Medical 
Research Council (MRC) grade 3 or 4, while the distal mus-
cles were assessed as MRC grade 4 or 5 (Table 1). She also 
showed a profound neck extensor weakness of MRC grade 2,  
while other cranial muscles were spared. Deep tendon re-
flexes and sensory function were normal. 

The findings of laboratory tests that included the complete 
blood count, serum electrolytes, liver, kidney, and thyroid 
function tests, serum glucose, and C-reactive protein were 

Table 1. Serial changes in muscle power and activities of daily living of the patient 

At admission 1 month 2 months 3 months 4 months 5 months 6 months 7 months

Muscle power in  
modified MRC grade

Neck flexion 4 3 3 3 3 3 4 5

Neck extension 2 2 2 3 3 3 4 5

Shoulder elevation 4 3 2 3 4 4 4 4+

Arm abduction 4 2 2 2 3 4- 4- 4

Arm adduction 4 3 2 3 3 4- 4- 4

Elbow flexion 3 3 3 3 4- 4 4 4

Elbow extension 5 4 4- 3 4 4 4 4

Wrist flexion 4+ 4+ 4 4+ 5 5 5 5

Wrist extension 4+ 4+ 4 4 4+ 5 5 5

Finger grip 5 5 4 4 5 5 5 5

Finger extension 5 5 4 4 5 5 5 5

Hip flexion 3 2 2 2 2 3 4- 4+

Hip extension 4 4 2 2 2 3 4- 4+

Knee flexion 4+ 4 3 3 4 5 5 5

Knee extension 4+ 4+ 3 4 4 5 5 5

Ankle flexion 5 5 4 5 5 5 5 5

Ankle extension 5 5 4 4+ 5 5 5 5

MRC Sum-Score 46 40 36 38 44 50 52 52

Clinical status Requires 
unilateral 
support

Requires bilat-
eral support

Restricted to 
wheel chair, 
unable to 
stand and 
walk 

Requires bilat-
eral support

Requires 
unilateral 
support

Walks inde-
pendently 
not climbs 
stairs, runs

Walks, climbs 
stairs inde-
pendently, 
not runs

Walks, climbs 
stairs, runs 
inde-
pendently

Treatment IV mPDS 1,000 
mg/day
→ oral PDS 50 

mg/D

Oral PDS 40 
mg/day + 
weekly oral 
MTX 15 mg

Oral PDS 35 
mg/day + 
weekly oral 
MTX 15 mg

Oral PDS 30 
mg/day + 
weekly oral 
MTX 15mg

Oral PDS 25 
mg/day + 
weekly oral 
MTX 15 mg

Oral PDS 20 
mg/day + 
weekly oral 
MTX 15 mg

MRC, Medical Research Council; IV, intravenous; mPDS, methylprednisolone; PDS, prednisolone; MTX, methotrexate.
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unremarkable. Antinuclear antibody was positive at a titer 
of 1:1,280 (cytoplasmic), and rheumatoid factor (31 IU/mL;  
reference <14 IU/mL) was elevated in serum. The erythro-
cyte sedimentation rate (37 mm/hr; reference <15 mm/hr) 
and creatine kinase (CK, 412 IU; reference 5-217 IU) were 
mildly elevated. A chest roentgenogram and electrocardio-
gram were unremarkable. The results of nerve conduction 
studies were within normal limits. Needle electromyography 
revealed profuse fibrillations and positive sharp waves, with 
small, short motor-unit potentials in all tested limb muscles, 
suggesting active myopathic patterns. 

Under the clinical impression of a polymyositis, an open 
muscle biopsy was performed on her left biceps muscle, 
which revealed numerous noncaseating granulomas in 
perimysial connective tissue in addition to multifocal lym-
phohistiocytic infiltration, necrotic and regenerating fibers, 
and many atrophic muscle fibers, which together strongly 
suggested a diagnosis of sarcoidosis (Fig. 1).

The serum angiotensin-converting enzyme (ACE) level was 
elevated to 90 U/L (reference 20-70 U/L). Chest computed 
tomography showed enlargement of bilateral hilar and mul-
tiple mediastinal lymph nodes. Whole-body fluorodeoxyglu-

cose positron-emission tomography (FDG-PET) also showed 
abnormal FDG uptakes in the hilar and mediastinal lymph 
nodes, but no other extrapulmonary lesion was observed 
(Fig. 2). A detailed skin examination revealed subcutaneous 
macules on the back of the patient, with hyperpigmented 
macules on the dorsum of the hand and erythematous pap-
ules on the forehead. An eye examination did not reveal any 
significant abnormalities. 

After establishing the diagnosis of acute sarcoid myositis 
associated with pulmonary and skin lesions, high-dose intra-

Fig. 1. Muscle biopsy findings of the patient. Noncaseating granulo-
mas with multinucleated giant cells and infiltrating lymphocytes are 
observed. In addition, many muscle fibers, especially in the periphery 
of the muscle fascicles, are atrophic and there are scattered necrotic 
and regenerating fibers. (A) Modified Gomori-trichrome stain (×40),  
(B) hematoxylin-eosin stain (×100), (C) acid phosphatase stain (×100),  
(D) hematoxylin-eosin stain (×200). A white bar indicates 100 μm.
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Fig. 2. A chest computed tomography image shows parenchymal 
opacifications in the lung and bilateral hilar enlargement with enlarged 
multiple mediastinal lymph nodes (A, B). Whole-body flourodeoxyglu-
cose positron emission tomography (FDG-PET) shows abnormal FDG 
uptake in mediastinal lymph nodes and left pleura. In extremities, no 
abnormal FDG uptake is observed in other tissue including skeletal 
muscle. An increased FDG uptake in left forearm area is considered as 
an artifact at injection site (C-F).
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venous methylprednisolone therapy (1 g/day for 5 days) was 
started, followed by oral prednisolone (50 mg/day). Despite 
this treatment, the patient showed progressive worsening. 
A second cycle of high-dose corticosteroid therapy was 
administered 4 weeks later, but produced no benefit. After 
7 weeks of corticosteroid therapy the patient became weak-
er and bedridden, while her serum CK (48 U/L; reference 
5-217 IU) and ACE (70 U/L; reference 20-70 U/L) levels had 
normalized. Her muscle power was assessed as MRC grade 
2 in arm abduction and adduction, elbow flexion and exten-
sion, trunk flexion, and hip flexion and extension, and MRC 
grade 3 in neck flexion and extension, and knee flexion and 
extension (Table 1). 

At 8 weeks after admission we decided to add weekly 15 mg 
of oral MTX in two divided doses. This intervention produced 
notable improvements, with the patient improving to walk-
ing with assistance after 3 weeks of MTX treatment, walking 
without assistance after 7 weeks, standing up from the floor 
by herself after 3 months, and climbing stairs without using 
hand rails after 5 months (Table 1). At the last assessment 
she had normal muscle power in all muscle groups, and had 
returned to her normal daily living activities on 7.5 mg of 
daily oral prednisolone and 10 mg of weekly oral MTX.

DISCUSSION

Asymptomatic muscle involvement occurs in up to 50% of 
patients with systemic sarcoidosis, but symptomatic muscle 
involvement is rare.1 Sarcoid myopathy takes three clinical 
forms: acute sarcoid myositis, palpable nodular type, and 
chronic myopathy. Acute sarcoid myositis as observed in the 
present patient is the rarest form, while chronic myopathy is 
the most common.2

Previous studies have shown the usefulness of FDG-PET in 
identifying active lesions and evaluating therapeutic effects 
in sarcoid myopathy.3-5 However, the present patient did 
not show any active muscle lesion on FDG-PET. Considering 
that FDG-PET was performed before the treatment, and that 
the patient was in the active stage of disease, the sensitivity 
of FDG-PET in detecting active sarcoid muscle lesions should 
be questioned. 

Acute sarcoid myositis generally shows favorable re-
sponse to corticosteroid treatment, while the other forms 

do not. However, the present patient progressively deterio-
rated despite receiving vigorous treatment with high-dose 
corticosteroid, and became bedridden prior to MTX being 
administered.

In patients with sarcoidosis, various immune suppressants 
are used as an add-on therapy to a corticosteroid, either due 
to the steroid-sparing effect or in treatment-resistant cases. 
Safety issues mean that MTX or azathioprine is usually pre-
ferred, and these have been reported as effective in some 
cases.6 In the present case, the addition of weekly low-dose 
oral MTX led to a dramatic clinical improvement. The patient, 
who had been bedridden, became able to walk by herself 
after 7 weeks, and could perform the normal daily living ac-
tivities after 6 months. Such a dramatic response to low-dose 
MTX was also recently reported in a Japanese patient with 
corticosteroid-resistant acute sarcoid myositis.2 The present 
case further supports that MTX should be considered as a 
second-line treatment option in patients with acute sarcoid 
myositis when the disease is resistant to corticosteroid ther-
apy.
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