Drug-Induced Myopathies d-Penicillamine, procainamide, and statins
may produce a true myositis resembling PM or necrotizing myositis.
A DM-like illness has been associated with the contaminated preparations of l-tryptophan. As noted above, AZT causes a mitochondrial
myopathy. Other drugs may elicit a toxic noninflammatory myopathy
that is histologically different from DM, PM, or IBM. These include
cholesterol-lowering agents such as clofibrate, lovastatin, simvastatin,
or pravastatin, especially when combined with cyclosporine, amiodarone, or gemfibrozil. Mild statin-induced myopathic symptoms (such
as myalgia, fatigue, or asymptomatic elevations of CK) are self-limited
and usually improve after discontinuation of the drug. In rare patients,
however, muscle weakness continues to progress even after the statin is
withdrawn; in these cases, a diagnostic muscle biopsy is indicated and
search for antibodies to HMGCR is suggested; if histologic evidence
of PM or necrotizing myositis is present, immunotherapy should be
initiated. Rhabdomyolysis and myoglobinuria have been rarely associated with amphotericin B, ε-aminocaproic acid, fenfluramine, heroin,
and phencyclidine. The use of amiodarone, chloroquine, colchicine,
carbimazole, emetine, etretinate, and ipecac syrup; chronic laxative or
licorice use resulting in hypokalemia; and glucocorticoid or growth hormone administration have also been associated with myopathic muscle
weakness. Some neuromuscular blocking agents such as pancuronium,
in combination with glucocorticoids, may cause an acute critical illness
myopathy. A careful drug history is essential for diagnosis of these
drug-induced myopathies, which do not require immunosuppressive

therapy except when an autoimmune myopathy has been triggered, as 2199
noted above.
“Weakness” due to Muscle Pain and Muscle Tenderness A number of conditions including polymyalgia rheumatica (Chap. 385) and arthritic
disorders of adjacent joints may enter into the differential diagnosis
of inflammatory myopathy, even though they do not cause myositis.
The muscle biopsy is either normal or discloses type II muscle fiber
atrophy. Patients with fibrositis and fibromyalgia (Chap. 396) complain of focal or diffuse muscle tenderness, fatigue, and aching, which
is sometimes poorly differentiated from joint pain. Some patients,
however, have muscle tenderness, painful muscles on movement, and
signs suggestive of a collagen vascular disorder, such as an increased
erythrocyte sedimentation rate, C-reactive protein, antinuclear antibody, or rheumatoid factor, along with modest elevation of the
serum CK and aldolase. They demonstrate a “break-away” pattern of
weakness with difficulty sustaining effort but not true muscle weakness.
The muscle biopsy is usually normal or nonspecific. Many such patients
show some response to nonsteroidal anti-inflammatory agents or
glucocorticoids, although most continue to have indolent complaints.
An indolent fasciitis in the setting of an ill-defined connective tissue
disorder may be at times present, and these patients should not be
labeled as having a psychosomatic disorder. Chronic fatigue syndrome,
which may follow a viral infection, can present with debilitating
fatigue, sore throat, painful lymphadenopathy, myalgia, arthralgia,
sleep disorder, and headache (Chap. 464e). These patients do not have
muscle weakness, and the muscle biopsy is normal.
DIAGNOSIS
The clinically suspected diagnosis of PM, DM, IBM, or necrotizing
myositis is confirmed by analysis of serum muscle enzymes, EMG
findings, and muscle biopsy (Table 388-2).
The most sensitive enzyme is CK, which in active disease can be
elevated as much as 50-fold. Although the CK level usually parallels
disease activity, it can be normal in some patients with active IBM or
DM, especially when associated with a connective tissue disease. The
CK is always elevated in patients with active PM. Along with the CK,
the serum glutamic-oxaloacetic and glutamate pyruvate transaminases, lactate dehydrogenase, and aldolase may be elevated.
Needle EMG shows myopathic potentials characterized by shortduration, low-amplitude polyphasic units on voluntary activation and
increased spontaneous activity with fibrillations, complex repetitive
discharges, and positive sharp waves. Mixed potentials (polyphasic
units of short and long duration) indicating a chronic process and
muscle fiber regeneration are often present in IBM. These EMG findings are not diagnostic of an inflammatory myopathy but are useful

Chapter 388 Polymyositis, Dermatomyositis, and Inclusion Body Myositis

Hyperacute Necrotizing Fasciitis/Myositis (Flesh-Eating Disease) This a
fulminant infectious disease, seen most often in the tropics or in conditions with poor hygiene, characterized by widespread necrosis of the
superficial fascia and muscle of a limb; if the scrotum, perineum, and
abdominal wall are affected, the condition is referred to as Fournier’s
gangrene. It may be caused by group A β-hemolytic Streptococcus,
methicillin-sensitive S. aureus, Pseudomonas aeruginosa, Vibrio vulnificus, clostridial species (gas gangrene; Chap. 179), or polymicrobial
infection with anaerobes and facultative bacteria (Chap. 201); toxins
from these bacteria may act as superantigens (Chap. 372e). The port of
bacterial entry is usually a trivial cut or skin abrasion, and the source is
contact with carriers of the organism. Individuals with diabetes mellitus,
immunodeficiency states, or systemic illnesses such as liver failure are
most susceptible. Systemic varicella is a predisposing factor in children.
The disease presents with swelling, pain, and redness in the involved
area followed by a rapid tissue necrosis of fascia and muscle that progresses at an estimated rate of 3 cm/h. Emergency debridement, antibiotics, IV immunoglobulin (IVIg), and even hyperbaric oxygen have
been recommended. In progressive or advanced cases, amputation of
the affected limb may be necessary to avoid a fatal outcome.

TABLE 388-2 Criteria for Diagnosis of Inflammatory Myopathies
Polymyositis
Criterion
Myopathic muscle weaknessa

Definite
Yes

Probable
Yes

Dermatomyositis
Yesb

Electromyographic findings
Muscle enzymes

Myopathic
Elevated (up to 50-fold)

Myopathic
Elevated (up to 50-fold)

Muscle biopsy findingsc

“Primary” inflammation with the CD8/
MHC-I complex and no
vacuoles

Ubiquitous MHC-I expression
but minimal inflammation
and no vacuolesd

Myopathic
Elevated (up to 50-fold) or
normal
Perifascicular, perimysial, or
perivascular infiltrates,
perifascicular atrophy

Rash or calcinosis

Absent

Absent

Presentf

Inclusion Body Myositis
Yes; slow onset, early involvement of
distal muscles, frequent falls
Myopathic with mixed potentials
Elevated (up to 10-fold) or normal
Primary inflammation with CD8/
MHC-I complex; vacuolated fibers
with β-amyloid deposits; cytochrome oxygenase–negative fibers;
signs of chronic myopathye
Absent

Myopathic muscle weakness, affecting proximal muscles more than distal ones and sparing eye and facial muscles, is characterized by a subacute onset (weeks to months) and rapid
progression in patients who have no family history of neuromuscular disease, no endocrinopathy, no exposure to myotoxic drugs or toxins, and no biochemical muscle disease
(excluded on the basis of muscle biopsy findings). bIn some cases with the typical rash, the muscle strength is seemingly normal (dermatomyositis sine myositis); these patients often
have new onset of easy fatigue and reduced endurance. Careful muscle testing may reveal mild muscle weakness. cSee text for details. dAn adequate trial of prednisone or other immunosuppressive drugs is warranted in probable cases. If, in retrospect, the disease is unresponsive to therapy, another muscle biopsy should be considered to exclude other diseases or
possible evolution in inclusion body myositis. eIf the muscle biopsy does not contain vacuolated fibers but shows chronic myopathy with hypertrophic fibers, primary inflammation with
the CD8/MHC-I complex, and cytochrome oxygenase–negative fibers, the diagnosis is probable inclusion body myositis. fIf rash is absent but muscle biopsy findings are characteristic of
dermatomyositis, the diagnosis is probable dermatomyositis.
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