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Drugs
Lipid-lowering agents
Fibric acid derivatives
HMG-CoA reductase inhibitors
Niacin (nicotinic acid)

Glucocorticoids

Neurologic Disorders

Nondepolarizing neuromuscular
blocking agents
Zidovudine
Drugs of abuse
Alcohol
Amphetamines
Cocaine
Heroin
Phencyclidine
Meperidine
Autoimmune toxic myopathy
d-Penicillamine
Amphophilic cationic drugs
Amiodarone
Chloroquine
Hydroxychloroquine
Antimicrotubular drugs
Colchicine

Major Toxic Reaction
Drugs belonging to all three of the
major classes of lipid-lowering agents
can produce a spectrum of toxicity:
asymptomatic serum creatine kinase
elevation, myalgias, exercise-induced
pain, rhabdomyolysis, and myoglobinuria.
Acute, high-dose glucocorticoid
treatment can cause acute quadriplegic myopathy. These high doses
of steroids are often combined with
nondepolarizing neuromuscular
blocking agents but the weakness
can occur without their use. Chronic
steroid administration produces predominantly proximal weakness.
Acute quadriplegic myopathy can
occur with or without concomitant
glucocorticoids.
Mitochondrial myopathy with ragged
red fibers
All drugs in this group can lead to
widespread muscle breakdown, rhabdomyolysis, and myoglobinuria.
Local injections cause muscle
necrosis, skin induration, and limb
contractures.

Use of this drug may cause polymyositis and myasthenia gravis.
All amphophilic drugs have the
potential to produce painless,
proximal weakness associated with
autophagic vacuoles in the muscle
biopsy.
This drug produces painless, proximal
weakness especially in the setting of
renal failure. Muscle biopsy shows
autophagic vacuoles.

usually normal. Serum potassium may be low. The muscle biopsy in
chronic cases shows preferential type 2 muscle fiber atrophy; this is not
reflected in the EMG, which is usually normal.
Patients receiving high-dose IV glucocorticoids for status asthmaticus, chronic obstructive pulmonary disease, organ transplantation, or
other indications may develop severe generalized weakness (critical
illness myopathy). This myopathy, also known as acute quadriplegic
myopathy, can also occur in the setting of sepsis. Involvement of the
diaphragm and intercostal muscles causes respiratory failure and
requires ventilatory support. In these settings, the use of glucocorticoids in combination with nondepolarizing neuromuscular blocking
agents potentiates this complication. In critical illness myopathy, the
muscle biopsy is abnormal, showing a distinctive loss of thick filaments (myosin) by electron microscopy. By light microscopy, there is
focal loss of ATPase staining in central or paracentral areas of the
muscle fiber. Calpain stains show diffusely reactive atrophic fibers.
Withdrawal of glucocorticoids will improve the chronic myopathy. In
acute quadriplegic myopathy, recovery is slow. Patients require supportive care and rehabilitation.
DRUg-INDUCED MITOCHONDRIAL MYOPATHY
Zidovudine, used in the treatment of HIV infection, is a thymidine analogue that inhibits viral replication by interrupting reverse transcriptase.

Myopathy is a well-established complication of this agent. Patients present with myalgias, muscle weakness, and atrophy affecting the thigh and
calf muscles. The complication occurs in about 17% of patients treated
with doses of 1200 mg/d for 6 months. The introduction of protease
inhibitors for treatment of HIV infection has led to lower doses of zidovudine therapy and a decreased incidence of myopathy. Serum CK is
elevated and EMG is myopathic. Muscle biopsy shows ragged red fibers
with minimal inflammation; the lack of inflammation serves to distinguish zidovudine toxicity from HIV-related myopathy. If the myopathy
is thought to be drug related, the medication should be stopped or the
dosage reduced.
DRUgS OF ABUSE AND RELATED MYOPATHIES
Myotoxicity is a potential consequence of addiction to alcohol and
illicit drugs. Ethanol is one of the most commonly abused substances
with potential to damage muscle. Other potential toxins include
cocaine, heroin, and amphetamines. The most deleterious reactions
occur from overdosing leading to coma and seizures, causing rhabdomyolysis, myoglobinuria, and renal failure. Direct toxicity can occur
from cocaine, heroin, and amphetamines causing muscle breakdown
and varying degrees of weakness. The effects of alcohol are more controversial. Direct muscle damage is less certain, since toxicity usually
occurs in the setting of poor nutrition and possible contributing factors such as hypokalemia and hypophosphatemia. Alcoholics are also
prone to neuropathy (Chap. 467).
Focal myopathies from self-administration of meperidine, heroin,
and pentazocine can cause pain, swelling, muscle necrosis, and hemorrhage. The cause is multifactorial; needle trauma, direct toxicity of the
drug or vehicle, and infection may all play a role. When severe, there
may be overlying skin induration and contractures with replacement
of muscle by connective tissue. Elevated serum CK and myopathic
EMG are characteristic of these reactions. The muscle biopsy shows
widespread or focal areas of necrosis. In conditions leading to rhabdomyolysis, patients need adequate hydration to reduce serum myoglobin and protect renal function. In all of these conditions, counseling is
essential to limit drug abuse.
DRUg-INDUCED AUTOIMMUNE MYOPATHIES
As mentioned previously, an autoimmune necrotizing myopathy
associated with autoantibodies directed against HMG-CoA rarely
occurs in the setting of statin use. An inflammatory myopathy also
may occur with d-penicillamine, sometimes used in the treatment
of Wilson’s disease scleroderma, rheumatoid arthritis, and primary
biliary cirrhosis. The incidence of this inflammatory muscle disease is
about 1%. Myasthenia gravis is also induced by d-penicillamine, with
a higher incidence estimated at 7%. These disorders resolve with drug
withdrawal, although immunosuppressive therapy may be warranted
in severe cases.
Scattered reports of other drugs causing an inflammatory myopathy are rare and include a heterogeneous group of agents: cimetidine,
phenytoin, procainamide, and propylthiouracil. In most cases, a causeand-effect relationship is uncertain. A complication of interest was
related to l-tryptophan. In 1989 an epidemic of eosinophilia-myalgia
syndrome (EMS) in the United States was caused by a contaminant in
the product from one manufacturer. The product was withdrawn, and
incidence of EMS diminished abruptly following this action.
OTHER DRUg-INDUCED MYOPATHIES
Certain drugs produce painless, largely proximal, muscle weakness.
These drugs include the amphophilic cationic drugs (amiodarone,
chloroquine, hydroxychloroquine) and antimicrotubular drugs (colchicine) (Table 462e-11). Muscle biopsy can be useful in the identification of toxicity because autophagic vacuoles are prominent pathologic
features of these toxins.

