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PHYSICIAN’S 

GUIDE TO MYOSITIS

-

matory myopathies, rare diseases that are predominantly           

immune-mediated and cause skeletal muscle weakness. If 

even death.

WHAT IS MYOSITIS?

a clinical context, however, the term is used to identify the 

muscle (1,2). These diseases are polymyositis, dermatomyo-

Polymyositis, dermatomyositis, and juvenile dermatomyositis 
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-

ation (3). These heterogeneous myopathies are characterized 



SIGNS AND SYMPTOMS

The cardinal feature of polymyositis, symmetric weakness of 

proximal muscles (pelvic and shoulder girdle musculature) de-

-

with more extensive disease, distal weakness can occur, 

-

cle weakness can result in dysphagia and/or dysphonia, and 

diaphragm involvement can cause respiratory compromise. 

-

(due to interstitial lung disease, aspiration, diaphragm weak-

ness, or cardiomyopathy), arthralgia, arthritis, and Raynaud’s 
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phenomenon. Patients may also have signs and symptoms 

of another connective tissue disease, such as systemic lupus 

erythematosus, scleroderma, or mixed connective tissue dis-

ease.

Every sign and symptom listed for polymyositis can oc-

cur in patients with dermatomyositis, although myalgia and  

Raynaud’s phenomenon are more common. The feature dif-

ferentiating the two is the presence of cutaneous involve-

ment. Skin changes can precede, coincide with, or develop 

after the onset of muscle weakness.

The most characteristic cutaneous manifestations of derma-

tomyositis include the heliotrope eruption (pink to violaceous 

erythema of the eyelids, occasionally with associated ede-

ma); Gottron’s papules (raised erythematous to violaceous 

papules or plaques on the extensor surfaces of the metacar-

pophalangeal and interphalangeal joints); and Gottron’s sign 

and lateral malleoli) (4).  In addition to these classic clinical 

include the midface (which can mimic the malar rash of sys-

instead of sparing these sites), the anterior neck and chest 
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(V sign), and the posterior neck and shoulders (shawl sign).  

In addition to photosensitivity, cutaneous disease in derma-

tomyositis is often associated with intense pruritus.  Scalp 

-

come necrotic. Additional changes that may occur on the 

hands include periungual erythema, cuticular overgrowth, nail 

fold capillary changes (dilated capillary loops and drop out of 

(mechanic’s hands). These rashes can occur alone or in com-

dermatomyositis present without muscle disease, referred to 

-

-

pact patients’ quality of life.

can occur in children with the disease. Children may also 

-

frequently in children, particularly among those in whom ini-

tiation of therapy is delayed or those in whom the disease is 
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vasculopathy. Finally, they may develop lipodystrophy, with 

Inclusion Body Myositis

with proximal symmetric muscle weakness, others present 

muscles affected, weakness generally develops very slowly 

over months to years. The longer the weakness persists, the 

-

-

-

ositis are not seen.
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CAUSES

The causes of the various forms of myositis are unknown. 

-

-

-

suppressive therapies.

disease process, their role in causing muscle weakness is un-

myositis does not respond to immunosuppressive therapy, un-

like polymyositis and dermatomyositis.
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The most likely environmental triggers implicated in polymyo-

sitis and dermatomyositis are infections. The onset of these 

diseases often coincides with an infection. Viruses are strong 

candidates. Enteroviruses can cause a self-limited myositis 

(HIV), and human T-cell lymphoma virus-1 (HTLV-1) can cause 

myositis. Several viruses can induce various forms of myo-

-

can cause dermatomyositis.  Statins can cause an immune- 

mediated necrotizing myopathy that has the clinical pheno-

type of polymyositis (1,2). Many patients with this myopathy 

-

-

cations implicated include zidovudine (AZT), hydroxyurea, 

interferons, L-tryptophan, and growth hormone. In addition, 
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At least 60 percent of patients with polymyositis and derma-

the pathogenesis of these diseases. The most common cir-

T cells, IL-2 activated monocytes, and immature dendritic 

cells. All of these cells are present in muscle samples from 

some patients with polymyositis and dermatomyositis. Thus, 

-

There is an increased risk of malignancy in patients with der-

-

moval of the malignancy may lead to improvement or remis-

two conditions is unclear. The association of the onset of the 

two, usually within one year of each other, suggests that der-

that the two share a common mechanism of disease. The an-



in malignant tissues. Thus, an autoimmune response directed 

against a malignancy may cross-react with regenerating mus-

-

ment of dermatomyositis. The ratio of dermatomyositis to 

polymyositis is directly correlated with exposure to ultraviolet 

-

ing lower the farther away from the equator. Thus, ultraviolet 

light might trigger dermatomyositis or serve as an exogenous 

factor that could modify the clinical phenotype of dermato-

myositis versus polymyositis (9).

Inclusion Body Myositis

fail to respond to immunosuppressive therapy. More recently 

degeneration.



PROGNOSIS

-

ositis will have a monophasic illness and do very well. The 

remitting and relapsing course, while the remainder will have 

a chronic progressive disease (10).

The cutaneous manifestations of dermatomyositis may or 

may not improve with therapy in parallel with the improve-

ment of the myositis. In some patients the weakness and 

rash resolve together. In others, the two are not linked, with 

-

taneous disease persists after adequate control of the muscle 

disease.
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-

-

cally due to associated pulmonary involvement. Patients with 

survival rate of 30 percent, which is worse than the rate for 

patients who have dermatomyositis and an associated malig-

older age of onset, delayed initiation of therapy, concomitant 

malignancy, pharyngeal dysphagia with aspiration, interstitial 

lung disease, and cardiomyopathy.

the remainder having a remitting and relapsing course or pro-

a normal to good functional outcome. Approximately 5 per-

The mortality rate is 1 to 2 percent. Risk factors for poor prog-

nosis include unremitting severe disease, dysphagia, dyspho-

in initiation of therapy is also associated with poor prognosis, 
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note, children with juvenile dermatomyositis do not have an 

increased risk of malignancy.

Inclusion Body Myositis

at 3.5 to 5.4 percent per year. This results in the majority of 

13





AFFECTED POPULATIONS

The age of onset of polymyositis ranges from the late teens 

males in a 2 to 1 ratio. Polymyositis is slightly more common 

in African Americans than in Caucasians.

-

tween 45 and 65 years, and the female to male ratio is 2 

to 1. The incidence of dermatomyositis in African American 

ages of 55 and 64 years.

-

tween 6 and 11 years. The most common age of onset in 
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1.7 to 1. The incidence in African American children is similar 

to that in Caucasian children.

Inclusion Body Myositis

is more common in males, with a female to male ratio of 1 

to 2.



DIAGNOSIS

-

normalities include muscle weakness, elevated serum levels 

of enzymes derived from skeletal muscle, myopathic changes 

-

matory changes in muscle tissue using magnetic resonance 

diagnosis of one of the forms of myositis.
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Elevated levels of enzymes derived from skeletal muscle are 

usually an indication of active muscle disease or injury. These 

enzymes include creatine kinase (CK), aldolase, alanine trans-

aminase (ALT), aspartate aminotransferase (AST), and lactate 

elevated in an individual patient. The CK is the enzyme most 

commonly tested and followed, and is elevated in the vast 

majority of patients at presentation. Normal values are more 

-

sitis. The increase in level ranges from 1.5 to 20 times the 

upper limit of normal.

The changes reported on needle EMG in patients with  

active polymyositis or dermatomyositis include polyphasic 

motor units of low amplitude and short duration (myopathic 

-

zarre, repetitive discharges. These myopathic changes are 
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40 percent of patients will have all of these changes. In 10 

-

-

-

have some changes that are considered neuropathic.

MRI is a means of sampling large volumes of muscle in a non-

invasive manner. The presence of edema in skeletal muscle 

the presence of edema in muscle in a patient with proximal 

muscle weakness, elevated muscle enzymes, and myopathic 

d
ia

g
n

o
s
is

19



Muscle Biopsy

Histology of skeletal muscle in classic polymyositis reveals 

 

plasmacytoid dendritic cells, and B lymphocytes localized to 

are similar to those seen in polymyositis, although milder; the 

In addition, histochemistry can reveal angular atrophic muscle 

-

vation, respectively.

-

-

es within various muscles.

Autoantibodies

Greater than 60 percent of patients with polymyositis and der-
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-

other connective tissue disease. For example, the presence 

-

temic lupus erythematosus, whereas the presence of anti-

-

ated disorder.

MSAs are of three types. Those directed against nuclear he-

-

tigens in the pathway for protein synthesis. These include 

(anti-SRP) or against amino acyl-transfer-RNA synthetases. 

-

disease as well as prognosis. Patients with anti-Mi-2 autoan-

polymyositis, can have cardiomyopathy, and have the worst 
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have either polymyositis or dermatomyositis and are likely to 

also have interstitial lung disease, fever, arthritis, Raynaud’s 

phenomenon, and mechanic’s hands. These patients tend to 

have disease that is challenging to manage, often having a 

remitting-relapsing course.

Skin Biopsy

-

the stratum corneum, epidermal atrophy, follicular plugging, 

the dermal-epidermal junction). These changes are not spe-

systemic lupus erythematosus.

The diagnostic evaluation in a patient with dermatomyositis 

-

cates that approximately one in four patients with dermato-

myositis will have an associated malignancy. In addition to a 

thorough history and physical examination, patients should 

-
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transvaginal pelvic ultrasound and measurement for CA-125.

Diseases to Exclude

-

muscle weakness, elevated muscle enzymes, myopathic 

is extensive.

myopathies include amyotrophic lateral sclerosis, chronic 

girdle and facioscapulohumeral muscular dystrophies not 

only cause proximal muscle weakness, elevated enzymes, 

-

-

-

Cushing’s syndrome, hypothyroidism, hyperthyroidism, hy-
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myositis. Statins, alpha-interferons, and some medications 

used to treat HIV infections can lead to muscle involvement 

-

 

 

 

inclusions on electron microscopy — these conditions are  

otherwise quite different. The average age of onset in heredi-

and mid-twenties. The muscle weakness is usually distal and 

-

from normal to slightly elevated. EMG results are normal. Fi-

-

therapy for these conditions.



TREATMENT

Patients with polymyositis and dermatomyositis (adult and 

juvenile) are treated with physical exercise and immunosup-

pressive agents (15, 16). The choice of which immunosup-

-

jects, and each trial involved different agents. Today, there is 

-

from exercise.

Recent studies have shown that regular exercise not only im-

proves strength and function for patients with all forms of 

-
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three days, then one day of rest.

Glucocorticoids form the foundation for the treatment of poly-

-

ing on the severity of disease at the time of diagnosis, they 

-

ers. Most initial doses are the equivalent of 1 to 2 mg/kg per 

day of prednisone, although some advocate pulsing initially 

with high dose intravenous methylprednisolone. Regardless, 

high doses are usually maintained for 6 to 12 weeks or more, 

responds dramatically (for example, in one to two weeks) it 

is likely that the patient has an associated connective tissue 

disease such as systemic lupus erythmatosus.

to treat polymyositis and dermatomyositis. All of them have 

-

(IVlg). In very severe disease (patients with severe weakness 

and head drop, dysphagia, or aspiration pneumonia), any of 
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a case diagnosed early with mild weakness and no other is-

as a steroid-sparing agent.  The choice of using a single agent 

-

cal judgment.

provided mixed results, although clearly some patients did 

patients with refractory polymyositis, dermatomyositis, or 

juvenile dermatomyositis. The trial was deemed negative 

-

provement. It appears that patients who have anti-synthetase 

cyclophosphamide, cyclosporine, mycophenolate mofetil, 

and tachrolimus.

ACTH gel is the only medication, other than glucocorticoids, 

-

myositis or dermatomyositis. Clinical trial data with this agent 

are, however, lacking (17). It is now recognized that ACTH 

-

27



melanocortin receptors.

The sooner in the course of the myositis that safe and effec-

-

cessful outcome. Unfortunately, there are patients that do 

high enough or long enough? Could the concomitant develop-

ment of steroid myopathy complicate the picture? In adults 

with dermatomyositis, could they have an associated malig-

-

myositis) or the diagnosis of myositis is inaccurate.

-

larly challenging.  All patients with adult or juvenile derma-

-

skin disease.  In addition, topical corticosteroids, topical cal-

improve skin disease and alleviate the associated pruritus.  

Many patients with refractory skin disease require additional 

therapies, such as methotrexate, mycophenolate mofetil, or 
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-

cle from some patients. Products of genes that are unregu-

from some patients with polymyositis.

-

virus containing the gene for follistatin into quadriceps mus-

cles. Follistatin is a potent antagonist of myostatin. The other 

Information on current clinical trials is posted online at  

www.clinicaltrials.gov.
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The Myositis Association has support groups around 
the United States to allow myositis patients to share 
information about treatments and coping with the dis-
ease.  Additionally, TMA's website (www.myositis.org) 
offers a Community Forum, which is a place where pa-
tients can post comments online regarding treatments 
and other information related to myositis.  Discussions 
of treatments and therapies in the Forum are not the 
opinions of TMA or its Medical Advisory Board.

For additional information or to contact The Myositis 
Association:

1-800-821-7356
TMA@myositis.org
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