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The idiopathic inflammatory myopathies are a heterogeneous group of auto-
immune syndromes characterized by subacute or chronic muscle weakness and 
skeletal muscle inflammation. Of the idiopathic inflammatory myopathies, the 
best recognized subsets are polymyositis, dermatomyositis, inclusion body myo-
sitis (IBM), and the newly described autoimmune necrotizing myopathy. The 
less common inflammatory myositis diagnoses include granulomatous myositis 
(sarcoidosis), eosinophilic myositis, infectious myositis, and the myositis associ-
ated with overlap syndromes.1,2 

This article will review the immmunopathogenesis, clinical features, diagnosis, 
and management of the most common idiopathic inflammatory myopathies 
including polymyositis, dermatomyositis, IBM, and autoimmune necrotizing 
myopathy. 

Epidemiology 
The idiopathic inflammatory myopathies are rare disorders. The overall 

annual incidence is approximately 1 in 100,000. They affect women more than 
men, except for inclusion body myositis where the male to female ratio may 
be as high as 3:1. Interestingly, the age-adjusted prevalence of IBM in people 
older than 50 years of age is about 3.5/100,000, which makes it the most 
common autoimmune myopathy in this age group, representing 16-28% of all 
myopathies.3

The incidence of the inflammatory myopathies varies with age and ethnicity. 
Some studies report a higher incidence of polymyositis in African Americans. 
The onset of polymyositis usually occurs in the late teens or in older patients 
(mean age at onset in the 50s). Dermatomyositis shows two peaks: 5-15 years 
and 45-65 years. IBM usually is seen in individuals older than 50 and is rare in 
younger adults.4 

A significant portion (11-44%) of inflammatory myopathies can occur in asso-
ciation with other autoimmune disorders, such as scleroderma, systemic lupus 
erythematosus (SLE), mixed connective tissue disease, rheumatoid arthritis, 
Sjogren’s syndrome, polyarteritis nodosa, and sarcoidosis. 

Several studies describe an association of malignancies with inflammatory 
myopathies. The frequency of myopathies associated with malignancies varies 
widely (4-42%) in different studies but in general, the incidence of malignancy 
is higher in dermatomyositis patients compared with polymyositis and IBM 
patients.5 

Classification 
Several classifications have been proposed for idiopathic inflammatory myopa-

thies. The original Bohan and Peter criteria were formulated in 1975 based on 
the following features: 

• Symmetrical proximal muscle weakness 
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Although rare, idiopathic inflammatory myopathies are a 
group of syndromes that can present to primary care physi-
cians and often are challenging to diagnosis and manage.

●● Women are affected more than men, and the conditions 
typically are more common in those older than 50 years 
of age.

●● The elevation of muscle enzymes and the presence of 

specific antibodies along with specific EMG and MRI 
findings facilitate the diagnosis.

●● Initial treatment generally involves glucocorticoid ther-
apy along with steroid-sparing agents.

●● The association between malignancies and autoimmune 
myopathies has been demonstrated.

Executive Summary

• Typical rash of 
dermatomyositis 

• Myopathic changes on 
electromyography 

• Characteristic muscle biopsy 
• Elevated muscle enzymes 
These criteria were formulated 

before discovery of muscle-specific 
autoantibodies. This classification 
does not include IBM, which was 
not recognized until 1980.6 A sec-
ond classification was proposed by 
international workshop of myositis 
experts in 2004 based on clinical 

findings, histopathology, and labora-
tory findings. The new classification 
excludes myositis associated with 
other connective tissue disease but 
includes the following categories:7 

• IBM 
• Probable and definite 

polymyositis 
• Probable and definite 

dermatomyositis 
• Amyopathic dermatomyositis, 

also known as dermatomyositis 
sine myositis 

• Possible amyopathic 

dermatomyositis 
• Non-specific myositis 
• Immune-mediated necrotizing 

myopathy 
See Table 1 for clinical and labo-

ratory findings related to idopathic 
inflammatory myopathies.

Pathogenesis 
Although the etiology and patho-

genesis of idiopathic inflammatory 
myopathies remains unclear, a num-
ber of lines of investigations sug-
gest possible ways in which selected 

Table 1: Idiopathic Inflammatory Myopathies: Clinical and Laboratory Findings

	 	 	 	 	 	 	 	 Common	
	 Typical	age	 	 Pattern	of	 Creatine	 Muscle	 Cellular	 Response	 associated	
	 of	onset	 Rash	 weakness	 kinase	 biopsy	 infiltrate	 to	therapy	 conditions

Dermatomyositis	 Childhood	 Yes	 Proximal		 Elevated	 Perimysial	and	 CD4	+	T-cells;	 Yes	 Malignancy,	
	 	 and	adult	 	 >	distal	 (50	x	normal)	 perivascular		 B	cells;		 	 myocarditis,	
	 	 	 	 	 	 inflammation;	 plasmacytoid	 	 ILD,	CTD,		
	 	 	 	 	 	 perifascicular	 dendritic	cells	 	 vasculitis	
	 	 	 	 	 	 atrophy;	MAC;	 	 	 (juvenile)	
	 	 	 	 	 	 endomysial	
	 	 	 	 	 	 inflammation

Polymyositis	 Adult	 No	 Proximal	 Elevated	 Endomysial	 CD8	+	T-cells;	 Yes	 Myocarditis,	
	 	 	 	 >	distal	 (50	x	normal)	 inflammation	 macrophages;		 	 ILD,		
	 	 	 	 	 	 	 myeloid	dendritic		 vasculitis,	
	 	 	 	 	 	 	 cells	 	 CTD

Inclusion	body	 Elderly	 No	 Finger	flexors,	 Normal	or	 Rimmed	vacuoles	 CD8	+	T-cells;	 No	 Autoimmune	
	 myositis	 (>	50)	 	 knee	 mildly	elevated	 endomysial	 macrophages;		 	 disorder	
	 	 	 	 extensors	 (<	10	x	normal)	 inflammation	 myeloid	dendritic	
	 	 	 	 	 	 	 cells

Necrotizing	 Adult	and	 No	 Proximal		 Elevated	 Necrotic	muscle	 None	 Yes	 Malignancy,	
	 myopathy	 elderly	 	 >	distal	 (>	10	x	normal)	 fibers;	absent	 	 	 CTD,		
	 	 	 	 	 	 inflammatory	 	 	 drug-induced	
	 	 	 	 	 	 infiltrate

Adapted from:	Dimachkie	M.	Idiopathic	inflammatory	myopathy.	J Neuroimmunol 2011;231:32-42.
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environmental exposures in geneti-
cally susceptible individuals may lead 
to chronic immune activation and an 
immunologic attack on muscle and 
other involved tissues. 

Common immune activation 
processes in muscle include up-
regulation of MHC class I expression 
and IL-1 alpha and beta, leading to 
autoantibody production prior to 
the onset of clinical disease. Then 
myocyte-directed cytotoxic T-cell 
mechanisms predominate in polymy-
ositis and IBM, while complement-
mediated endothelial damage leading 
to CD4, B-cell, and dendritic cell 
infiltration predominates in muscle 
tissue in dermatomyositis. Other 
possible disease mechanisms may 
include hypoxia, activation of endo-
plasmic reticulum stress response, 
and cleavage of auto-antigens result-
ing in cytokine and chemokine 
release. Later processes include 
muscle regeneration, angiogenesis, 
repair, and, in some cases, fibrotic 
changes.8,9 

Clinical Features 
Polymyositis and Dermatomyositis 
Polymyositis and dermatomyosi-

tis are multisystem disorders with 
a wide variety of clinical manifesta-
tions.4 The most prominent findings 
in different organs of the body are 
described below. 

Muscle. Muscle weakness is the 
most common presenting feature of 
dermatomyositis and polymyositis. 
The onset is usually insidious with 
gradual worsening over a period of 
several months. The distribution of 
the weakness is typically symmetrical 
and in the proximal muscles. Distal 
muscle weakness, if present, tends to 
be mild. Rarely, some patients may 
present with focal muscle weakness 
that later progresses to a more gener-
alized form of myositis over time. 

Myalgia and muscle tenderness 
occur in 25-50% of patients. These 
symptoms tend to be milder in 
polymyositis and dermatomyositis 
compared to the pain of polymy-
algia rheumatica, fibromyalgia, or 
viral myositis. Muscle atrophy usu-
ally is not seen in early stages but 
may occur in severe, longstanding 

disease.4 
Skin. Several distinct rashes have 

been described in dermatomyositis 
but not in polymyositis. (See Figures 
1 and 2.)

• Gottron’s sign refers to an 

erythematous, scaly eruption 
that occurs in a symmetrical 
fashion over the extensor sur-
faces of the metacarpophalan-
geal and interphalangeal joints. 
Similar lesions also can be 

Figure 1: Characteristic Features of DM Skin Changes

Printed	with	permission	from	the	American	College	of	Rheumatology	slide	
collection

A. Heliotrope rash

B. Gottron’s papules



4  Primary Care Reports / Volume 18, Number 1 / January 2012  www.ahcmedia.com

seen on the extensor aspects in 
elbows and knees, mimicking 
psoriasis. 

• Heliotrop rash is a term for 
a violaceous eruption in the 
upper eyelids, often accompa-
nied by eyelid swelling. 

• Shawl sign or V sign is a 
diffuse photosensitive, ery-
thematous rash over the upper 
chest and neck in a V-shaped 
distribution. 

• Capillary nail bed changes 
similar to those seen in 
scleroderma and the overlap 
syndromes also are observed 
in dermatomyositis showing 
alternating areas of dilation of 
capillary loops and capillary 
dropout. 

• Mechanic’s hand is described 
in both dermatomyositis and 
polymyositis. It is evident by 
roughening and cracking of 
the skin of the tips and lateral 
sides of fingers. 

• Psoriasiform-like changes of 
the scalp occur frequently in 
patients with dermatomyositis. 

• Flagellate erythema comprised 
of linear, violacious streaks 
occurs on the trunk. Recurrent 
scratching of skin is believed 
to play a role in the etiology of 
these lesions. 

• Calcinosis, including calcinosis 
cutis, is the deposition of cal-
cium in the skin, and calcinosis 
universalis is the deposition 
of calcium in sheets in the 
muscles and tendons. These 
occur commonly in juvenile 
dermatomyositis, but have 
also been reported in adult 
dermatomyositis. 

• Other rare skin manifestations 
of dermatomyositis include 
icthyocytosis, panniculitis, 
lichen planus, vesicle and 
bullae formation, follicular 
hyperkeratosis, and papular 
mucinosis. 

Lungs. Interstitial lung disease 
(ILD) is an important complication 
of polymyositis and dermatomyositis, 
and is a leading cause of death in 
these two diseases. At least 10% of 
patients with dermatomyositis and 

polymyositis will develop interstitial 
lung involvement. Eighty percent 
of patients with anti-Jo-1 antibodies 
in their serum will have ILD. The 
occurrence of ILD also often is asso-
ciated with antisynthetase antibodies 
and the antisynthetase syndrome. 
Respiratory muscle involvement 
can happen in advanced stages of 
inflammatory myopathies resulting 
in patients needing mechanical ven-
tilation. Involvement of respiratory 
muscles in these patients is associated 
with a poor prognosis. 

Esophagus. The upper one-third 
of the esophagus is largely composed 
of striated muscle and, thus, is vul-
nerable to the inflammatory activity 
of polymyositis or dermatomyosi-
tis. Weakness of the muscles of the 
oropharynx and the esophagus may 
lead to dysphagia, nasal regurgita-
tion, and/or aspiration. Esophageal 
involvement is more common in the 
elderly and increases the chance of 
aspiration pneumonia. 

Cardiac. Myocarditis is well 
described in polymyositis and der-
matomyositis. However, myocardial 
involvement severe enough to cause 
heart failure is unusual. Patients 
with cardiac involvement may have 

increased serum levels of CK-MB 
and troponin in addition to increased 
routine CK levels. 

Antisynthetase Syndrome. Up 
to 30% of patients with polymyositis 
and dermatomyositis may develop 
a constellation of clinical symptoms 
termed antisynthetase syndrome. 
These findings include relative acute 
disease onset, constitutional symp-
toms (fever, weight loss, generalized 
body pain), Raynaud’s phenomenon, 
mechanic’s hands, arthritis, and 
interstitial lung disease. 

Most of these patients have anti-
synthetase antibodies that are highly 
specific for autoimmune myositis. 
Some patients with antisynthetase 
syndrome have relatively little myo-
sitis but other more prominent fea-
tures of this disease spectrum, such 
as interstitial lung disease.10 

Other Features. Patients with 
polymyositis or dermatomyositis 
may present with a variety of other 
manifestations, including fever, 
weight loss, Raynaud’s phenom-
enon, and non-erosive inflammatory 
polyarthritis. 

Inclusion Body Myositis 
IBM is the most common idio-

pathic inflammatory myopathy in 

Figure 2: Mechanics Hand in Patient with Dermatomyositis

Printed	with	permission	from	the	American	College	of	Rheumatology	slide	
collection
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patients age 50 years or older, and it 
accounts for approximately 30% of all 
inflammatory myopathies. It is also 
the most common myopathy misdi-
agnosed as polymyositis in cases that 
appear to be refractory polymyositis. 
Distinction between two condi-
tions is critical because the patient’s 
prognosis differs significantly. In 
contrast to polymyositis, IBM gener-
ally has a more insidious onset and 
more prominent distal muscle weak-
ness. Furthermore, in many patients 
with IBM, the muscle involvement 
is asymmetric, particularly in the 
beginning. Up to 40% of patients 
with IBM may have dysphagia at 
the time of diagnosis. On average, 
serum muscle enzyme levels are 
lower in IBM compare to polymyo-
sitis, although substantial elevations 
may occur. The presence of typical 
inclusion bodies on muscle biopsy 
is diagnostic for this disorder, but a 
single biopsy misses the diagnosis in 
20-30% of cases. Magnetic resonance 
imaging may help distinguish poly-
myositis from IBM. Whereas MRI 
changes suggestive of inflammation 
are noted along the fascia planes 
in polymyositis, such changes are 
observed throughout the muscle in 
IBM.11,12 

Immune-mediated Necrotizing 
Myopathy 

Immune-mediated (autoimmune) 
necrotizing myopathy is a unique 
autoimmune myopathy with dis-
tinct pathologic features. It is an 
increasingly recognized myopathy 
that pathologically has little or no 
immune infiltrate on histopathology. 
Autoimmune necrotizing myopathy 
presents as a subacute or insidi-
ous progressive proximal muscle 
weakness without a rash. Weakness 
generally develops more rapidly in 
comparison to polymyositis and in 
30% of cases it is markedly severe. 
There may be associated myalgia 
and in some cases dysphagia. In a 
Dutch study, autoimmune necrotiz-
ing myopathy represented 19% of 
all inflammatory myopathies. It was 
more common in patients over the 
age of 30 years old and had a female 
to male ratio of 3:1.13 

Autoimmune necrotizing 

myopathy commonly is associated 
with other connective tissue dis-
eases including scleroderma and 
mixed connective tissue disorder 
(MCTD). This type of myopathy 
can be triggered by statin therapy. 
In predisposed individuals, statin-
associated toxic myopathy evolves 
into an autoimmune myopathy that 
progresses beyond 3-6 months after 
statin discontinuation. In one study, 
the mean age of affected patients 
was 65.5 years. The onset of autoim-
mune necrotizing myopathy may be 
delayed up to 10 years following the 
initiation of statin therapy.14 

Paraneoplastic necrotizing myopa-
thy also has been described as a rare, 
rapidly progressive, and severe vari-
ant of necrotizing myopathies associ-
ated with a malignancy that affects 
adults older than age 40 years.13 

Overlap Syndrome 
Dermatomyositis and polymyositis 

may overlap with features of other 
connective tissue diseases, particu-
larly scleroderma, SLE, and Sjogren’s 
syndrome. These conditions often 
are referred to as either MCTD if 
associated with the presence of anti-
RNP antibodies or undifferentiated 
connective tissue disease (UCTD). 
The myopathy associated with other 
connective tissue diseases varies from 
clinically insignificant with mini-
mal elevation of muscle enzymes of 
biopsy changes to a more severe 
form of myopathy like polymyositis 
or dermatomyositis.15 

Diagnosis 
The diagnosis of idiopathic myopa-

thy is suggested by the patient’s his-
tory and clinical findings as described 
above. It also is necessary to exclude 
other causes of muscle weakness and 
elevated muscle enzymes including 
but not limited to drug-induced 
myopathy, infectious myopathy, 
hypothyroidism, myasthenia gravis, 
muscular dystrophies, rhabdomy-
olysis, sarcoidosis, and metabolic 
myopathies. 

The elevation of muscle enzymes, 
the presence of specific antibodies, 
and specific EMG and MRI find-
ings can facilitate the diagnosis. 
The definitive test to establish the 

diagnosis of idiopathic inflamma-
tory myopathies is an open-muscle 
biopsy.4 

Muscle Enzymes. Creatine kinase 
(CK) and aldolase are the serum 
muscle enzymes routinely measured 
in the evaluation of myopathies. 
Lactate dehydrogenase (LDH), 
aspartate aminotransferase (AST), 
and alanine aminotransferase (ALT) 
also often are elevated but are not 
specific for muscle pathology. The 
serum CK level is increased in the 
majority of dermatomyositis patients 
with levels often ranging more than 
100 times the upper limit of normal. 
In fewer than 10% of cases of der-
matomyositis, regardless of severity, 
serum CK levels may be normal. 
Measurement of the serum aldolase 
can be helpful since sometimes it 
may be elevated in absence of an 
elevation of serum CK. There almost 
always is an increase in CK levels in 
polymyositis, like in dermatomyosi-
tis, often more than 100 times the 
normal range. In autoimmune nec-
rotizing myopathy, the serum CK 
levels may be 10 times the upper 
limits of normal. The serum levels 
of CK and aldolase decrease with a 
good clinical response to treatment 
but do not correlate with the sever-
ity of muscle weakness. Near normal 
muscle enzyme levels associated with 
significant weakness in an elderly 
person suggests IBM or extensive 
muscle atrophy.16

Autoantibodies. Antinuclear anti-
bodies (ANA) detected by standard 
immunofluorescence methods are 
present in 80% of patients with poly-
myositis and dermatomyositis, but 
are not specific for either condition. 
Detection of anti-SS-A (anti-Ro), 
anti-SS-B (anti-La), anti-Smith, or 
anti-ribonucleoprotein (anti-RNP) 
antibodies strongly suggests the 
diagnosis of myositis associated with 
overlap syndromes such as MCTD or 
UCTD.17 

Myositis-specific Autoantibodies. 
Several categories of autoantibodies 
directed against cytoplasmic RNA 
synthetase, ribonucleoproteins, and 
certain nuclear antigens are called 
myositis-specific autoantibodies. 
These antibodies are more specific 
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than a serum ANA and occur in 
approximately 30% of patients with 
polymyositis and dermatomyositis. 
It appears increasingly that myositis-
specific autoantibodies play a specific 
role in the pathophysiology of the 
idiopathic inflammatory myopathies. 
There are three major categories of 
these antibodies.18,19 (See Table 2.)

• Anti-Jo-1 antibodies are the 
most common of the anti-
synthetase antibodies directed 
against anti-histidyl-tRNA 
synthetase. Anti-Jo-1 antibod-
ies are strongly associated 
with interstitial lung disease, 
Raynaud’s phenomenon, 
arthritis, and mechanic’s 
hands. 

• Anti-SRP antibodies are 
directed against signal recog-
nition particles (SRP). These 
antibodies are mainly detected 
in polymyositis and are associ-
ated with severe, aggressive 
myopathy. 

• Anti-Mi-2 antibodies are 
against a helicase involved 
in transcriptional activation. 
Among patients with dermato-
myositis, these antibodies are 
associated with relatively acute 
disease onset and significant 
skin rashes but better overall 
prognosis. 

Electromyography. In addition 
to laboratory testing, electromyogra-
phy (EMG) is very important in the 
evaluation of patients with inflamma-
tory myopathies. The EMG shows 
evidence of increased membrane 

irritability as described in the classic 
triad below: 

• Increased insertional activity 
and spontaneous fibrillation 

• Abnormal myopathic low 
amplitude, short-duration 
polyphasic motor potentials 

• Complex repetitive discharges 
A normal EMG is unusual in 

patients with typical poly or derma-
tomyositis. EMG abnormalities may 
support the diagnosis but are not 
specific for idiopathic inflammatory 
myopathies.16,20 

Magnetic Resonance Imaging. 
Magnetic resonance imaging 
(MRI) has emerged as an impor-
tant technique in clinical evalua-
tion of patients with inflammatory 
myopathies. MRI can show areas of 
myositis with inflammatory changes, 
edema, muscle fibrosis, and calcifica-
tion. It also helps minimize sampling 
error for a muscle biopsy, since in 
many cases there may be localized 
or a patchy inflammatory involve-
ment of the muscles. MRI also has 
the additional advantage of permit-
ting serial assessments, which may be 
useful in the evaluation of a patient’s 
response to therapy (see Figure 3). 
Another MRI modality is MR spec-
troscopy, which provides a view of 
muscle metabolism by comparing 
the ratio of muscle phosphorus con-
tained in phosphocreatine to the 
level of inorganic phosphorus. This 
ratio is decreased in inflammatory 
myopathies. MR spectroscopy is very 
sensitive in detecting slight inflam-
matory changes in muscles. The 

exact role and utility of this modality 
requires further study.21 

Muscle Biopsy. For a majority of 
patients with myositis, the defini-
tive test to establish the diagnosis 
of inflammatory myopathy is a 
muscle biopsy. The biopsy should 
be obtained from a muscle that on 
physical examination is weak. The 
usual biopsy sites are quadriceps or 
deltoid muscle. If possible the biopsy 
should be done on a muscle that was 
not penetrated with a needle from 
an EMG study. A biopsy of the calf 
muscles is discouraged because it 
results in frequent histological arti-
facts and is not a proximal muscle 
where the disease is most promi-
nent. MRI also can help identify 
the appropriate biopsy site in cases 
where the initial biopsy was not 
adequate to make the diagnosis or 
the EMG failed to reveal the location 
of the myopathy. An open biopsy 
is preferred to closed needle biopsy 
because a more accurate sample can 
be obtained and the muscle fibers are 
better preserved. In one study, open 
muscle biopsy had overall 83% sensi-
tivity for the diagnosis of polymyosi-
tis and dermatomyositis. Repeating 
the biopsy with MRI can increase the 
sensitivity of detecting myositis.22 

The most characteristic changes 
seen in the biopsy in polymyositis 
include degeneration and regen-
eration of muscle fibers and the 
presence of CD8+ T lymphocytes 
invading non-necrotic fibers. In 
tissue samples from patients with 
dermatomyositis, immune complex 
deposition, CD4+ T cells, and B cells 
invade predominantly the perivas-
cular areas leading to perifascicular 
atrophy.23 

Basophilic-rimmed vacuoles within 
the muscle fiber sarcoplasm are 
characteristic of IBM. These typical 
vacuoles may be absent in the ini-
tial biopsy of up to 30% of patients 
due primarily to processing errors. 
Eosinophilic inclusions may be found 
adjacent to basophilic vacuoles. 
Inclusion bodies are highly specific 
for IBM but are present only in 50% 
of patients.11 

The most characteristic finding in 
autoimmune necrotizing myopathy 

Table 2: Myositis-specific Autoantibodies

Antibody	 Disease	Association	 Prevalence

Anti-tRNA	synthetases	 Dermatomyositis,	interstitial	lung	 20%	
		(Jo-1)	 disease,	“mechanic’s	hands”

Anti-SRP	(signal	 African	American	women,	poor	 Rare	
recognition	protein)	 prognosis

Anti-Mi-2	 Older	women,	“shawl	sign,”	good	 5%	
	 	 prognosis

PM/SCL	 Polymyositis/scleroderma	overlap	 Rare

Printed	with	permission	from	American	College	of	Rheumatology	slide	collection
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is the presence of scattered necrotic 
myofibers with a paucity of cellular 
infiltrates. Additionally, microvascu-
lar deposition of complement com-
plexes suggests a humorally mediated 
microangiopathy. Unlike dermato-
myositis, perivascular inflammation 
is scant.1 

Management 
The goals of treatment are to 

arrest muscle inflammation, improve 
muscle strength, and avoid the 
development of extramuscular 

complications. Immunosuppressive 
therapy is the mainstay of treat-
ment in patients with active idio-
pathic inflammatory myopathies. 
In contrast to other inflammatory 
myopathies, patients with IBM are 
fairly resistant to standard immuno-
suppressive therapies. Autoimmune 
necrotizing myopathy often is more 
resistant to therapy compared to 
polymyositis or dermatomyositis, 
particularly when it is associated with 
statin therapy or malignancy. 

Other factors associated with 

worse prognosis include delay in 
diagnosis and treatment, extramus-
cular involvement, and the presence 
of some autoantibodies especially the 
anti-synthetase antibodies. Prompt 
diagnosis and referring the patients 
to a specialist experienced in treating 
these conditions plays an important 
role in the overall prognosis.1,11 

In addition to drug therapy, there 
are a variety of other important 
considerations in the treatment of 
patients with inflammatory myopa-
thies. These include physical therapy 
and rehabilitation, prophylactic mea-
sures to prevent aspiration, avoid-
ing decubitus ulcers and DVTs in 
bedridden patients, and educating 
patients with dermatomyositis to 
avoid UV light and sun exposure.24 

Successful management of patients 
with an idiopathic inflamma-
tory myositis requires appropriate 
laboratory tests every 6-12 weeks, 
including a CPK, an aldolase, and a 
CBC to monitor drug toxicity. We 
also monitor the ESR, CRP, and 
urinalysis.

Initial Therapy. Although older 
studies were unable to demonstrate 
an improvement in survival with glu-
cocorticoid therapy, there is a general 
consensus that glucocorticoid ther-
apy improves strength and preserves 
muscle function in dermatomyositis, 
polymyositis, and necrotizing myop-
athy. In one trial, 39% of patients 
with polymyositis and dermatomyo-
sitis had a normalization of muscle 
enzymes, and 25% regained full 
muscle strength with steroids alone. 
In another trial, the full response rate 
was 64% for necrotizing myopathy 
and polymyositis.25 

There is no standard glucocorti-
coid therapy regiment to treat these 
patients. The general rule is to start 
with high doses of a corticosteroid 
such as prednisone, 1 mg/kg (up to 
80 mg) per day, which may be given 
in divided doses for the first 1-2 
weeks. Pulse methylprednisolone can 
also be used (1000 mg IV per day 
for 3 days) in critically ill patients. 
The initial steroid dose needs to be 
tapered slowly over a period of 9-12 
months. A proposed practical way 
to manage corticosteroid treatment 

Figure 3: MRI of Thighs in Patient with Localized Myositis 
of Thigh Muscles

Printed	with	permission	from	the	American	College	of	Rheumatology	slide	
collection
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is to continue the initial dose of 1 
mg/kg for 4-6 weeks then taper 
by 10 mg weekly until a dose of 40 
mg daily is reached. Next taper the 
prednisone by 5 mg per week until 
reaching a dose of 20 mg per day. 
After that decrease the prednisone by 
2.5 mg per week to the lowest dose 
one can reach without reactivating 
the disease while the patient is taking 
a steroid-sparing medication which 
will be described below.26 

Steroid-sparing Agents. Some 
clinicians initiate steroid-sparing 
agents at the same time the treat-
ment with prednisone begins. Others 
reserve these agents for later in the 
course of the disease as treatment 
for steroid-resistant cases. It is our 
opinion that these agents should be 
started early to avoid as many of the 
corticosteroid side effects as possible. 

Methotrexate (MTX), an anti-
folate agent that inhibits lymphocyte 
proliferation, is an effective immuno-
modulating drug for the treatment 
of most of the inflammatory muscle 
diseases. Several studies found 
response rates to MTX in patients 
with polymyositis and dermatomyo-
sitis that previously failed cortico-
steroids to be between 71-82%.25 
Some investigators recommended a 
starting dose of MTX of 15 mg once 
weekly given orally or subcutane-
ously. However, we usually start at 
20-25 mg weekly. For doses > 25 
mg weekly, it is necessary to give the 
MTX intramuscularly or subcutane-
ously for more complete absorp-
tion of the drug. The dose may 
be increased by 5 mg every week. 
Doses up to 50 mg weekly are used. 
To protect against toxic effects of 
MTX, leucovorin 15-25 mg rescue, 
12-24 hours after the MTX is taken, 
is needed for doses higher than 25 
mg weekly. The therapeutic effect 
of MTX usually appears 4-6 weeks 
after starting the treatment. Most 
common side effects of MTX include 
stomatitis, alopecia, liver toxicity, and 
bone marrow suppression. MTX is 
not recommended for patients with 
the complication of interstitial lung 
disease or possibly those with Jo-1 
antibodies due to the potential of 
worsening pulmonary function.25

Azathioprine (AZA), an anti-
metabolite that blocks T cell pro-
liferation, is also a very effective 
steroid-sparing agent. A clinical trial 
of 16 patients on AZA did not show 
any additive benefit to corticoste-
roids in the induction of remission. 
However, in a 3-year follow-up, the 
patients on AZA had a better func-
tional outcome and required a much 
lower dose of corticosteroids to con-
trol their disease. The recommended 
dose for AZA is 2-3 mg/kg/day, and 
can be given in a single or divided 
dose. The beneficial effects are usu-
ally present by 1-2 months.1,25 It is 
recommend by some investigators to 
check a thiopurine methyltransferase 
(TPMT) level because a deficiency of 
this enzyme can increase the patient’s 
risk of AZA bone marrow toxicity. A 
CBC should be done 2-3 weeks after 
starting AZA to be sure bone mar-
row toxicity is not present. The most 
common side effects of AZA include 
rash, hepatotoxicity, pancreatitis, and 
bone marrow suppression. A CBC 
and liver enzymes need to be closely 
monitored every 1-3 months while 
on this drug. 

It is important for primary care 
doctors to collaborate with a rheu-
matologist when caring for patients 
with inflammatory muscle diseases 
because of the difficulty of managing 
these rare and dangerous conditions, 
and the risks of using long-term 
corticosteroids and other immu-
nosuppressive therapies. It may be 
wise to do a PPD skin test and if 
positive, start isoniazid (INH) or 
rifampin treatment to avoid activa-
tion of latent tuberculosis. A baseline 
DEXA scan and yearly follow-up 
scans are important while the patient 
is taking corticosteroids. It is also 
recommended that patients start 
prophylactic calcium (1000-1500 
mg/day), vitamin D (400-800 IU 
daily), and a proton pump inhibi-
tor (PPI) for GI prophylaxis even 
though the PPI can predispose a 
patient to osteoporosis. Patients 
need to be asked regularly about any 
behavioral changes due to psychiatric 
side effects of glucocorticoids. The 
patient’s blood pressure and serum 
glucose levels need to be carefully 

monitored. It is also recommended 
that all these patients receive pneu-
mococcal vaccine and yearly flu 
shots.1 

Treatment of Resistant Disease. 
Multiple options exist for treat-
ing patients who do not respond 
adequately to glucocorticoids in 
combination with MTX or AZA. 
Rituximab and IVIG were shown to 
be highly effective in many patients. 
Other immunosuppressive drugs 
such as cyclophosphamide, cyclo-
sporine, and tacrolimus are effective 
treatment modalities for polymyositis 
and dermatomyositis, but with a sig-
nificant side effect profile. 

There are several studies using 
rituximab in patients with idiopathic 
inflammatory myopathies resistant to 
conventional treatment. Rituximab 
is an anti-CD 20 monoclonal anti-
body that depletes a patient’s B cells 
(except plasma cells) within weeks of 
infusion. Most studies demonstrated 
a significant response in a majority 
of patients within a few weeks of 
administration.27

IVIG is a pooled gamma-globulin 
product. It has complex immuno-
modulatory mechanisms including 
binding to autoantibodies, inflam-
matory cytokines suppression, and 
blocking the FC receptors. IVIG is 
an effective short-term therapy in the 
inflammatory myopathies resistant 
to corticosteroids. A randomized, 
controlled trial with optional cross-
over showed that IVIG at a dose of 
2 mg/kg administered monthly for 
3 months was effective in 9 of 12 
patients with polymyositis and der-
matomyositis resistant to steroids. 
More recently IVIG also was shown 
to be effective in treating autoim-
mune necrotizing myopathy.28

Stem cell transplant clinical trials 
are being conducted at present and 
are very promising for patients with 
life-threatening complications of 
dermatomyositis and polymyositis. 
See Table 3 for the most common 
immunosuppressive therapies, com-
mon side effects, and monitoring 
requirements for inflammatory 
myopathies. 

Assessing Treatment of 
Inflammatory Myositis. The 
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response to treatment should be 
assessed every 2-4 weeks after 
starting the treatment for first 3-6 
months then every 2-3 months 
thereafter. The assessment should 
include checking muscle strength 
and assessing the change in muscle 
enzymes in response to treatment. 

Improvement in muscle weakness 
and decline in muscle enzymes usu-
ally is achieved within 2 weeks of 
starting the treatment, but normal-
ization of muscle enzymes may take 
much longer. 

Management of IBM. Patients 
with IBM usually present after 

several years of gradual muscle weak-
ness. The older the patient’s age at 
onset of IBM, the more rapid is the 
muscle loss. On average, patients 
lose muscle over a 10-year period 
before seeking medical attention. In 
contrast to other types of inflamma-
tory myopathies, IBM is relatively 

Table 3: Immunosuppressive Therapy for Inflammatory Myopathies

Therapy	 Route	 Dose	 Side	Effects	 Monitor

Azathioprine	 PO	 2-3	mg/kg/day,	 Flu-like	illness,	hepatoxicity,	pancreatitis	 Monthly	blood	count,	
	 	 	 single	AM	dose	 leucopenia,	macrocytosis,	neoplasia,	infection,	 liver	enzymes	
	 	 	 	 teratogenicity

Cyclophosphamide	 PO	IV	 1.5-2	mg/kg/day,	 Bone	marrow	suppression,	infertility,		 Monthly	blood	count,	
	 	 	 IV	dose	500	mg/m2	 hemorrhagic	cystitis,	alopecia,	infections,		 urinalysis
	 	 	 	 neoplasia,	teratogenicity

Cyclosporine	 PO	 4-6	mg/kg/day,		 Nephrotoxicity,	hypertension,	infection,	 Blood	pressure,		
	 	 	 split	into	2	daily	 hepatoxicity,	hirsutism,	tremor,	gum	 monthly	cyclosporine	
	 	 	 doses	 hyperplasia,	teratogenicity	 level,	creatinine/BUN,	
	 	 	 	 	 liver	enzymes

Intravenous	 IV	 2	g/kg	over	2-5	days,	 Hypotension,	arrhythmia,	diaphoresis,	 Heart	rate,	blood	
	 immunoglobulin	 	 then	every	4-8	 flushing,	nephrotoxicity,	headache,	nausea,	 pressure,	creatinine/	
	 	 	 weeks	as	needed	 aseptic	meningitis,	anaphylaxis,	stroke	 BUN

Methotrexate	 PO	IV,	 IV	15-50	mg	weekly,	 Hepatotoxicity,	pulmonary	fibrosis,	infection,	 Every	2-3	months	liver	
	 	 IM	 single	or	divided	 neoplasia,	infertility,	leucopenia,	alopecia,	 enzymes,	blood	count	
	 	 	 doses,	1	day	a	week		 gastric	irritation,	stomatitis,	teratogenicity	 check	
	 	 	 dosing

Methylprednisolone	 IV	 1	g	in	100	mL/	 Arrhythmia,	flushing,	dysgeusia,	anxiety,	 Heart	rate,	blood	
	 	 	 normal	saline	over	 insomnia,	fluid	and	weight	gain,	hyperglycemia,	 pressure,	serum		
	 	 	 1-2	h,	daily	or	every	 hypokalemia,	infection	 glucose/potassium	
	 	 	 other	day	for	2-6	
	 	 	 doses

Mycophenylate	 PO	 1-1.5	g	twice	a	day	 Myelosuppression,	GI	(diarrhea,	nausea,	 Monthly	to	every	2	
	 mofitil	 	 	 abdominal	pain),	peripheral	edema,	fever,		 months	blood	count	
	 	 	 	 infection,	opportunistic	infection,	malignancy,	
	 	 	 	 teratogenicity

Prednisone	 PO	 60-100	mg/day	for	 Hypertension,	fluid	and	weight	gain,		 Weight,	blood	pressure,	
	 	 	 2-4	weeks,	then		 hyperglycemia,	hypokalemia,	cataracts,	 serum	glucose/	
	 	 	 100	mg	every	other		 gastric	irritation,	osteoporosis,	infection,	 potassium,	cataract	
	 	 	 day,	single	AM	dose	 aseptic	femoral	necrosis	 formation

Rituximab	 IV	 4	doses	of	375	mg/m2	 Mild	infusion-related	adverse	events	 CD	19	counts	(<	5%),
	 	 	 administered	1	week	 (headache,	nausea,	chills,	hypotension)		 IgG	level	(keep	above	
	 	 	 apart	 anaphylaxis,	infection	 30%	of	lower	normal	
	 	 	 	 	 limit)

Tacrolimus	 PO	 0.1-0.2	mg/kg/day	 Nephrotoxicity,	GI	(diarrhea,	abdominal	pain),	 Blood	pressure,		
	 	 	 split	into	2	daily	doses	 hypertension,	electrolyte	imbalance,	tremor,	 creatinine/BUN,	and	
	 	 	 	 infection,	hepatotoxicity,	teratogenicity	 electrolytes,	monthly	
	 	 	 	 	 trough	level	(aim	
	 	 	 	 	 5-15	ng/mL)

Adapted from:	Dimachkie	M.	Idiopathic	inflammatory	myopathy.	J	Neuroimmunol	2011;231:32-42.
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resistant to standard immunosup-
pressive therapies. Corticosteroids 
alone appear to have a limited role 
in patients with IBM. Methotrexate 
and azathioprine alone or in com-
bination also were shown at best to 
have a minor benefit. Adding IVIG 
to corticosteroids also did not clearly 
show any further benefit.11,12 

The current recommendation for 
treatment of IBM focuses on physi-
cal and occupational therapy and 
orthotic devices. A tailored home 
exercise therapy 5 days a week was 
beneficial in one study.11 Currently, 
there are a few ongoing trials using 
CAMPATH-1, rituximab, and stem 
cell transplant for treatment of IBM. 

Malignancy  
in Inflammatory 
Myopathies 

The association between malig-
nancy and autoimmune myopathies 
has been described and confirmed 
by multiple epidemiological studies. 
Malignancy can occur before, at the 
same time as, or after the diagnosis 
of myopathies. The close relationship 
between inflammatory myopathies 
and cancer is consistent with the 
concept that paraneoplastic processes 
linked to oncogenesis, and autoim-
munity may play a significant role in 
the development of cancer. 

A study from Sweden showed that 
15% of patient with dermatomyositis 
and 9% of patients with polymyosi-
tis were diagnosed with some sort 
of malignancy in a 20-year period 
following diagnosis of myopathy. 
Dermatomyositis but not polymyosi-
tis was associated with increased risk 
of cancer mortality. Cancer incidence 
was higher in dermatomyositis and 
patients older than 65 years. The 
incidence of the diagnosis of cancer 
was the highest during the next 2 
years following diagnosis of myopa-
thy. Adenocarcinoma of the lung, 
ovaries, cervix, pancreas, and stom-
ach comprised 70% of cancers associ-
ated with the myopathies.29

Summary 
Dermatomyositis, polymyositis, 

IBM, and autoimmune necrotizing 

myositis are clinically, histologically, 
and pathogenically distinct catego-
ries of the idiopathic inflammatory 
myopathies. Dermatomyositis, poly-
myositis, and immune-mediated 
necrotizing myopathy are responsive 
to immunosuppressive therapy, in 
contrast with IBM, which is gener-
ally refractory to currently available 
drugs. Major advances in treatment 
have improved the outcomes of 
patients with these diseases. There is 
much yet to accomplish especially in 
IBM, and the many complications of 
these diseases involving other organ 
systems including the lungs and 
the heart. Improvement is needed 
to reduce adverse outcomes of the 
medications used to treat these con-
ditions. Greater understanding of the 
pathogenic bases of these disorders 
along with well-designed controlled 
trials using emerging new therapies 
can help improve the management of 
patients with these diseases. 

Primary care physicians play an 
important role in optimizing care of 
these patients by recognizing these 
diseases in their early stages; order-
ing the preliminary studies including 
muscle enzymes, EMG, or MRI; and 
referring the patients to specialists. 
These patients often need proper 
cancer screening to rule out hidden 
malignancy. Collaboration of the 
primary care physician with the spe-
cialist can maximize management of 
these patients and minimize the side 
effects of corticosteroids and other 
immunotherapies. 
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CME Questions
1. A 65-year-old male without 

significant past medical history, 
other than hypertension for the 
past 10 years, comes to your 
office complaining of progressive 
weakness in his legs for the past 3 
months. He experiences difficulty 
getting up from the chair. He 
also noticed a 10-pound weight 
loss at the same time. On exam, 
you do not find any specific mus-
cle weakness. A muscle biopsy 
showed non-specific muscle fiber 
atrophy. His laboratory tests 
show he has a normal CBC, nor-
mal electrolytes, AST: 78, ALT: 
67, T.Bil:1.1, CK: 840 (normal < 
150), Aldolase 21 (normal < 8). 
What is your next step? 
a. EMG for weakness evaluation 
b. MRI of the thighs to locate an 

ideal biopsy site
c. Antisynthetase antibody level
d. Start prednisone 60-80 mg 

empirically 

2. Which of the following antibod-
ies are associated with a bet-
ter prognosis in inflammatory 
myopathies? 
a. Anti-JO-1 antibody 
b. Anti-SRP antibody 
c. Anti-Mi-2 antibody 
d. Anti-PM-SCL antibody 

3. A 45-year-old previously healthy 
Caucasian male visits your office. 
Two months ago, he started 
running 3-5 miles a day in an 
attempt to lose weight. For the 
past week, he noticed increasing 

pain and stiffness in his thigh and 
calve muscles. He denies taking 
any prescription medicine. He 
also has a sunburn rash on his 
face and shoulders. His thighs 
and calves muscles are stiff and 
mildly tender to touch without 
noticeable weakness. Preliminary 
bloodwork shows normal CBC 
and electrolytes, CK: 14,000 
(normal < 150). You admit the 
patient to hospital and start 
hydration of patient. Three days 
later the CK decreased to 1500 
and his leg pain and stiffness 
mildly improved. What is your 
next step? 
a. MRI of the thighs 
b. EMG 
c. Start prednisone 80 mg/day 
d. Discharge the patient, ask 

the patient not exercise for a 
while, and repeat the CK in a 
week 

4. You started atorvastatin on a 
65-year-old Hispanic female with 
a past medical history of type 
II diabetes, hypertension, and 
dyslipidemia. After 2 months, 
she notices generalized body 
pain and stiffness especially 
in her arms and hip area. You 
checked her lab tests which show 
a normal CBC and electrolytes, 
CK: 250, AST: 56, ALT: 45, 
and a T.Bil:0.8. You stopped 
the atorvastatin. Three months 
later the patient still has signifi-
cant stiffness and pain in her hip 
area. She has mild-to-moderate 
weakness in her left quadriceps 
muscle, which is a new finding. 
New lab tests reveal a CK of 780 
(normal < 150). What you first 
impression? 
a. Persistent drug-induced 

myopathy 
b. Relapsing drug-induced 

myopathy 
c. Auto-immune necrotizing 

myopathy 
d. Inclusion body myositis 
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practices that help you make informed decisions concerning treatment options and physician office practices. 
Our intent is the same as yours — the best possible patient care.  

The objectives of Primary Care Reports are:
• Summarize recent, significant studies related to the practice of primary care medicine;.
• Evaluate the credibility of published data and recommendations related to primary care medicine;
• Discuss the advantages and disadvantages of new diagnostic and therapeutic procedures in  

the primary care setting. 

The American Medical Association, which oversees the Physician’s Recognition Award and credit system 
and allows AHC Media to award AMA PRA Category 1 CreditTM, has changed its requirements for award-
ing AMA PRA Category 1 CreditTM. Enduring materials, like this newsletter, are now required to include an 
assessment of the learner’s performance; the activity provider can award credit only if a minimum perfor-
mance level is met. 

HERE ARE THE STEPS YOU NEED TO TAKE TO EARN CREDIT FOR THIS ACTIVITY:

1. Read and study the activity, using the provided references for further research.
2. Log on to www.cmecity.com to take a post-test; tests can be taken after each issue or collectively at the 

end of the semester. First-time users will have to register on the site using the 8-digit subscriber number 
printed on their mailing label, invoice or renewal notice. 

3. Pass the online tests with a score of 100%; you will be allowed to answer the questions as many times as 
needed to achieve a score of 100%. 

4. After successfully completing the last test of the semester, your browser will be automatically directed 
to the activity evaluation form, which you will submit online. 

5. Once the completed evaluation is received, a credit letter will be e-mailed to you instantly. You 
will no longer have to wait to receive your credit letter!

This activity is valid 36 months from the date of publication. The target audience for this activity is primary 
care and family practice physicians.

If you have any questions about the process, please call us at (800) 688-2421, or outside the U.S. at (404) 
262-5476. You can also fax us at (800) 284-3291, or outside the U.S. at (404) 262-5560. You can also 
email us at: customerservice@ahcmedia.com.

On behalf of AHC Media, we thank you for your trust and look forward to a continuing education partner-
ship.

Sincerely,

Lee Landenberger
Continuing Education Director
AHC Media 
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