SUPPORTIVE CARE
The goal of supportive therapy is to maintain physiologic homeostasis until detoxification is accomplished and to prevent and treat
secondary complications such as aspiration, bedsores, cerebral and
pulmonary edema, pneumonia, rhabdomyolysis, renal failure, sepsis, thromboembolic disease, coagulopathy, and generalized organ
dysfunction due to hypoxemia or shock.
Admission to an intensive care unit is indicated for the following:
patients with severe poisoning (coma, respiratory depression, hypotension, cardiac conduction abnormalities, cardiac arrhythmias,
hypothermia or hyperthermia, seizures); those needing close monitoring, antidotes, or enhanced elimination therapy; those showing
progressive clinical deterioration; and those with significant underlying medical problems. Patients with mild to moderate toxicity can
be managed on a general medical service, on an intermediate care
unit, or in an emergency department observation area, depending on the anticipated duration and level of monitoring needed
(intermittent clinical observation versus continuous clinical, cardiac,
and respiratory monitoring). Patients who have attempted suicide
require continuous observation and measures to prevent self-injury
until they are no longer suicidal.
Respiratory Care Endotracheal intubation for protection against the
aspiration of gastrointestinal contents is of paramount importance
in patients with CNS depression or seizures as this complication can
increase morbidity and mortality rates. Mechanical ventilation may
be necessary for patients with respiratory depression or hypoxemia
and for facilitation of therapeutic sedation or paralysis of patients
in order to prevent or treat hyperthermia, acidosis, and rhabdomyolysis associated with neuromuscular hyperactivity. Since clinical
assessment of respiratory function can be inaccurate, the need
for oxygenation and ventilation is best determined by continuous
pulse oximetry or arterial blood-gas analysis. The gag reflex is not
a reliable indicator of the need for intubation. A patient with CNS
depression may maintain airway patency while being stimulated
but not if left alone. Drug-induced pulmonary edema is usually
noncardiac rather than cardiac in origin, although profound CNS
depression and cardiac conduction abnormalities suggest the latter.
Measurement of pulmonary artery pressure may be necessary to
establish the cause and direct appropriate therapy. Extracorporeal
measures (membrane oxygenation, venoarterial perfusion, cardiopulmonary bypass) and partial liquid (perfluorocarbon) ventilation
may be appropriate for severe but reversible respiratory failure.
Cardiovascular Therapy Maintenance of normal tissue perfusion is critical for complete recovery to occur once the offending agent has been
eliminated. If hypotension is unresponsive to volume expansion,
treatment with norepinephrine, epinephrine, or high-dose dopamine
may be necessary. Intraaortic balloon pump counterpulsation and
venoarterial or cardiopulmonary perfusion techniques should be
considered for severe but reversible cardiac failure. For patients with

a return of spontaneous circulation after resuscitative treatment for
cardiopulmonary arrest secondary to poisoning, therapeutic hypothermia should be used according to protocol. Bradyarrhythmias
associated with hypotension generally should be treated as described
in Chaps. 274 and 275. Glucagon, calcium, and high-dose insulin
with dextrose may be effective in beta blocker and calcium channel
blocker poisoning. Antibody therapy may be indicated for cardiac
glycoside poisoning.
Supraventricular tachycardia associated with hypertension and
CNS excitation is almost always due to agents that cause generalized physiologic excitation (Table 473e–1). Most cases are mild or
moderate in severity and require only observation or nonspecific
sedation with a benzodiazepine. In severe cases or those associated with hemodynamic instability, chest pain, or ECG evidence
of ischemia, specific therapy is indicated. When the etiology is
sympathetic hyperactivity, treatment with a benzodiazepine should
be prioritized. Further treatment with a combined alpha and
beta blocker (labetalol), a calcium channel blocker (verapamil or
diltiazem), or a combination of a beta blocker and a vasodilator
(esmolol and nitroprusside) may be considered for cases refractory
to high doses of benzodiazepines. Treatment with an α-adrenergic
antagonist (phentolamine) alone may sometimes be appropriate.
If the cause is anticholinergic poisoning, physostigmine alone can
be effective. Supraventricular tachycardia without hypertension is
generally secondary to vasodilation or hypovolemia and responds
to fluid administration.
For ventricular tachyarrhythmias due to tricyclic antidepressants and other membrane-active agents (Table 473e-1), sodium
bicarbonate is indicated, whereas class IA, IC, and III antiarrhythmic
agents are contraindicated because of similar electrophysiologic
effects. Although lidocaine and phenytoin are historically safe for
ventricular tachyarrhythmias of any etiology, sodium bicarbonate
should be considered first for any ventricular arrhythmia suspected
to have a toxicologic etiology. Intravenous emulsion therapy has
shown benefit for treatment of arrhythmias and hemodynamic
instability from various membrane-active agents. Beta blockers can
be hazardous if the arrhythmia is due to sympathetic hyperactivity. Magnesium sulfate and overdrive pacing (by isoproterenol or a
pacemaker) may be useful in patients with torsades des pointes and
prolonged QT intervals. Magnesium and anti-digoxin antibodies
should be considered in patients with severe cardiac glycoside poisoning. Invasive (esophageal or intracardiac) ECG recording may be
necessary to determine the origin (ventricular or supraventricular)
of wide-complex tachycardias (Chaps. 276 and 277). If the patient
is hemodynamically stable, however, it is reasonable to simply
observe him or her rather than to administer another potentially
proarrhythmic agent. Arrhythmias may be resistant to drug therapy
until underlying acid-base, electrolyte, oxygenation, and temperature derangements are corrected.
Central Nervous System Therapies Neuromuscular hyperactivity and
seizures can lead to hyperthermia, lactic acidosis, and rhabdomyolysis and should be treated aggressively. Seizures caused by excessive
stimulation of catecholamine receptors (sympathomimetic or hallucinogen poisoning and drug withdrawal) or decreased activity of
GABA (isoniazid poisoning) or glycine (strychnine poisoning) receptors are best treated with agents that enhance GABA activity, such as
benzodiazepine or barbiturates. Since benzodiazepines and barbiturates act by slightly different mechanisms (the former increases the
frequency and the latter increases the duration of chloride channel
opening in response to GABA), therapy with both may be effective
when neither is effective alone. Seizures caused by isoniazid, which
inhibits the synthesis of GABA at several steps by interfering with the
cofactor pyridoxine (vitamin B6), may require high doses of supplemental pyridoxine. Seizures resulting from membrane destabilization (beta blocker or cyclic antidepressant poisoning) require GABA
enhancers (benzodiazepines first, barbiturates second). Phenytoin
is contraindicated in toxicologic seizures: Animal and human data
demonstrate worse outcomes after phenytoin loading, especially
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can enhance the elimination of selected poisons such as theophylline or carbamazepine. Urinary alkalinization may enhance the elimination of salicylates and a few other poisons. Chelation therapy can
enhance the elimination of selected metals. Extracorporeal elimination methods are effective for many poisons, but their expense and
risk make their use reasonable only in patients who would otherwise
have an unfavorable outcome.
During the resolution phase of poisoning, supportive care and
monitoring should continue until clinical, laboratory, and ECG
abnormalities have resolved. Since chemicals are eliminated sooner
from the blood than from tissues, blood levels are usually lower than
tissue levels during this phase and again may not correlate with
toxicity. This discrepancy applies particularly when extracorporeal
elimination procedures are used. Redistribution from tissues may
cause a rebound increase in the blood level after termination of
these procedures. When a metabolite is responsible for toxic effects,
continued treatment may be necessary in the absence of clinical
toxicity or abnormal laboratory studies.

