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Table 479e-1 Heat-Related Illness: Predisposing Factors and
Differential Diagnosis
Illness
Cardiovascular inefficiency

Central nervous system illness

Impaired heat loss
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Endocrine-related illness

Excessive heat load

Disorders Associated with Environmental Exposures

Infectious illness

Toxicologic illness

Predisposing Factors
Age extremes
Beta/calcium channel blockade
Congestive heart failure
Dehydration
Diuresis
Obesity
Poor physical fitness
Cerebral hemorrhage
Hypothalamic cerebrovascular accident
Psychiatric disorders
Status epilepticus
Antihistamines
Heterocyclic antidepressants
Occlusive clothing
Skin abnormalities
Diabetic ketoacidosis
Pheochromocytoma
Thyroid storm
Environmental conditions
Exertion
Fever
Hypermetabolic state
Lack of acclimatization
Cerebral abscess
Encephalitis
Malaria
Meningitis
Sepsis syndrome
Tetanus
Typhoid
Amphetamines
Anticholinergic toxidrome
Cocaine
Dietary supplements
Hallucinogens
Malignant hyperthermia
Neuroleptic malignant syndrome
Salicylates
Serotonin syndrome
Strychnine
Sympathomimetics
Withdrawal syndromes (ethanol, hypnotics)

providing reassurance, moving the patient out of the heat, and
addressing the hyperventilation.
HEAT CRAMPS
Heat cramps (exercise-associated muscle cramps) are intermittent,
painful, and involuntary spasmodic contractions of skeletal muscles.
They typically occur in an unacclimated individual who is at rest after
vigorous exertion in a humid, hot environment. In contrast, cramps
that occur in athletes during exercise last longer, are relieved by
stretching and massage, and resolve spontaneously.
Of note, not all muscle cramps are related to exercise, and the differential diagnosis includes many other disorders. A variety of medications, myopathies, endocrine disorders, and sickle cell trait are other
possible causes.
The typical patient with heat cramps is usually profusely diaphoretic and has been replacing fluid losses with copious water or other

hypotonic fluids. Roofers, firefighters, military personnel, athletes,
steel workers, and field workers are commonly affected. Other predisposing factors include insufficient sodium intake before intense activity in the heat and lack of heat acclimatization, resulting in sweat with
a high salt concentration.
The precise pathogenesis of heat cramps is unclear but appears to
involve a relative deficiency of sodium, potassium, and fluid at the
intracellular level. Coupled with copious hypotonic fluid ingestion,
large amounts of sodium in the diaphoresis cause hyponatremia and
hypochloremia, resulting in muscle cramps due to calcium-dependent
muscle relaxation. Total-body depletion of potassium may be observed
during the period of heat acclimatization. Rhadomyolysis is very rare
with routine exercise-associated muscle cramps.
Heat cramps that are not accompanied by significant dehydration can be treated with commercially available electrolyte solutions.
Although the flavored electrolyte solutions are far more palatable, two
650-mg salt tablets dissolved in 1 quart of water produces a 0.1% saline
solution. Individuals should avoid the ingestion of undissolved salt
tablets, which are a gastric irritant and may induce vomiting.
HEAT EXHAUSTION
The physiologic hallmarks of heat exhaustion—in contrast to
heatstroke—are the maintenance of thermoregulatory control and
CNS function. The core temperature is usually elevated but is generally <40.5°C (<105°F). The two physiologic precipitants are water
depletion and sodium depletion, which often occur in combination.
Laborers, athletes, and elderly individuals exerting themselves in hot
environments, without adequate fluid intake, tend to develop waterdepletion heat exhaustion. Persons working in the heat frequently
consume only two-thirds of their net water loss and are voluntarily
dehydrated. In contrast, salt-depletion heat exhaustion occurs more
slowly in unacclimated persons who have been consuming large quantities of hypotonic solutions.
Heat exhaustion is usually a diagnosis of exclusion because of the
multitude of nonspecific symptoms. If any signs of heatstroke are
present, rapid cooling and crystalloid resuscitation should be initiated immediately during stabilization and evaluation. Mild neurologic
and gastrointestinal influenza-like symptoms are common. These
symptoms may include headache, vertigo, ataxia, impaired judgment,
malaise, dizziness, nausea, and muscle cramps. Orthostatic hypotension and sinus tachycardia develop frequently. More significant CNS
impairment suggests heatstroke or other infectious, neurologic, or
toxicologic diagnoses.
Hemoconcentration does not always develop, and rapid infusion of
isotonic IV fluids should be guided by frequent electrolyte determinations and perfusion requirements. Most cases of heat exhaustion reflect
mixed sodium and water depletion. Sodium-depletion heat exhaustion
is characterized by hyponatremia and hypochloremia. Hepatic aminotransferases are mildly elevated in both types of heat exhaustion.
Urinary sodium and chloride concentrations are usually low.
Some patients with heat exhaustion develop heatstroke after
removal from the heat-stress environment. Aggressive cooling of nonresponders is indicated until their core temperature is 39°C (102.2°F).
Except in mild cases, free water deficits should be replaced slowly over
24–48 h to avoid a decrease of serum osmolality by >2 mOsm/h.
The disposition of younger, previously healthy heat-exhaustion
patients who have no major laboratory abnormalities may include
hospital observation and discharge after IV rehydration. Older patients
with comorbidities (including cardiovascular disease) or predisposing
factors often require inpatient fluid and electrolyte replacement, monitoring, and reassessment.
HEATSTROKE
The clinical manifestations of heatstroke reflect a total loss of thermoregulatory function. Typical vital-sign abnormalities include tachypnea, various tachycardias, hypotension, and a widened pulse pressure. Although there is no single specific diagnostic test, the historical
and physical triad of exposure to a heat stress, CNS dysfunction, and
a core temperature >40.5°C helps establish the preliminary diagnosis.

