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in theophylline overdose. For poisons with central dopaminergic
effects (methamphetamine, phencyclidine) manifested by psychotic
behavior, a dopamine receptor antagonist, such as haloperidol, may
be useful. In anticholinergic and cyanide poisoning, specific antidotal
therapy may be necessary. The treatment of seizures secondary to
cerebral ischemia or edema or to metabolic abnormalities should
include correction of the underlying cause. Neuromuscular paralysis
is indicated in refractory cases. Electroencephalographic monitoring
and continuing treatment of seizures are necessary to prevent permanent neurologic damage. Serotonergic receptor overstimulation
in serotonin syndrome may be treated with cyproheptadine.
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Other Measures Temperature extremes, metabolic abnormalities,
hepatic and renal dysfunction, and secondary complications should
be treated by standard therapies.

Poisoning, Drug Overdose, and Envenomation

PREVENTION OF POISON ABSORPTION
Gastrointestinal Decontamination Whether or not to perform gastrointestinal decontamination and which procedure to use depends
on the time since ingestion; the existing and predicted toxicity of
the ingestant; the availability, efficacy, and contraindications of the
procedure; and the nature, severity, and risk of complications. The
efficacy of all decontamination procedures decreases with time,
and data are insufficient to support or exclude a beneficial effect
when they are used >1 h after ingestion. The average time from
ingestion to presentation for treatment is >1 h for children and >3 h
for adults. Most patients will recover from poisoning uneventfully
with good supportive care alone, but complications of gastrointestinal decontamination, particularly aspiration, can prolong this
process. Hence, gastrointestinal decontamination should be performed selectively, not routinely, in the management of overdose
patients. It is clearly unnecessary when predicted toxicity is minimal
or the time of expected maximal toxicity has passed without significant effect.
Activated charcoal has comparable or greater efficacy; has fewer
contraindications and complications; and is less aversive and invasive than ipecac or gastric lavage. Thus it is the preferred method
of gastrointestinal decontamination in most situations. Activated
charcoal suspension (in water) is given orally via a cup, straw, or
small-bore nasogastric tube. The generally recommended dose is
1 g/kg body weight because of its dosing convenience, although in
vitro and in vivo studies have demonstrated that charcoal adsorbs
≥90% of most substances when given in an amount equal to
10 times the weight of the substance. Palatability may be increased
by adding a sweetener (sorbitol) or a flavoring agent (cherry, chocolate, or cola syrup) to the suspension. Charcoal adsorbs ingested poisons within the gut lumen, allowing the charcoal-toxin complex to
be evacuated with stool. Charged (ionized) chemicals such as mineral acids, alkalis, and highly dissociated salts of cyanide, fluoride,
iron, lithium, and other inorganic compounds are not well adsorbed
by charcoal. In studies with animals and human volunteers, charcoal
decreases the absorption of ingestants by an average of 73% when
given within 5 min of ingestant administration, 51% when given at
30 min, and 36% when given at 60 min. For this reason, charcoal
given before hospital arrival increases the potential clinical benefit.
Side effects of charcoal include nausea, vomiting, and diarrhea or
constipation. Charcoal may also prevent the absorption of orally
administered therapeutic agents. Complications include mechanical
obstruction of the airway, aspiration, vomiting, and bowel obstruction and infarction caused by inspissated charcoal. Charcoal is not
recommended for patients who have ingested corrosives because
it obscures endoscopy.
Gastric lavage should be considered for life-threatening poisons
that cannot be treated effectively with other decontamination,
elimination, or antidotal therapies (e.g., colchicine). Gastric lavage
is performed by sequentially administering and aspirating ~5 mL
of fluid per kilogram of body weight through a no. 40 French orogastric tube (no. 28 French tube for children). Except in infants,
for whom normal saline is recommended, tap water is acceptable.
The patient should be placed in Trendelenburg and left lateral

decubitus positions to prevent aspiration (even if an endotracheal
tube is in place). Lavage decreases ingestant absorption by an
average of 52% if performed within 5 min of ingestion administration, 26% if performed at 30 min, and 16% if performed at 60 min.
Significant amounts of ingested drug are recovered from <10% of
patients. Aspiration is a common complication (occurring in up to
10% of patients), especially when lavage is performed improperly.
Serious complications (esophageal and gastric perforation, tube
misplacement in the trachea) occur in ~1% of patients. For this
reason, the physician should personally insert the lavage tube and
confirm its placement, and the patient must be cooperative during the procedure. Gastric lavage is contraindicated in corrosive
or petroleum distillate ingestions because of the respective risks
of gastroesophageal perforation and aspiration pneumonitis. It is
also contraindicated in patients with a compromised unprotected
airway and those at risk for hemorrhage or perforation due to
esophageal or gastric pathology or recent surgery. Finally, gastric
lavage is absolutely contraindicated in combative patients or those
who refuse, as most published complications involve patient resistance to the procedure.
Syrup of ipecac, an emetogenic agent that was once the substance most commonly used for decontamination, no longer has
a role in poisoning management. Even the American Academy of
Pediatrics—traditionally the strongest proponent of ipecac—issued
a policy statement in 2003 recommending that ipecac should no longer be used in poisoning treatment. Chronic ipecac use (by patients
with anorexia nervosa or bulimia) has been reported to cause electrolyte and fluid abnormalities, cardiac toxicity, and myopathy.
Whole-bowel irrigation is performed by administering a bowelcleansing solution containing electrolytes and polyethylene glycol
(Golytely, Colyte) orally or by gastric tube at a rate of 2 L/h (0.5 L/h in
children) until rectal effluent is clear. The patient must be in a sitting
position. Although data are limited, whole-bowel irrigation appears
to be as effective as other decontamination procedures in volunteer
studies. It is most appropriate for those who have ingested foreign
bodies, packets of illicit drugs, and agents that are poorly adsorbed
by charcoal (e.g., heavy metals). This procedure is contraindicated
in patients with bowel obstruction, ileus, hemodynamic instability,
and compromised unprotected airways.
Cathartics are salts (disodium phosphate, magnesium citrate
and sulfate, sodium sulfate) or saccharides (mannitol, sorbitol) that
historically have been given with activated charcoal to promote the
rectal evacuation of gastrointestinal contents. However, no animal,
volunteer, or clinical data have ever demonstrated any decontamination benefit from cathartics. Abdominal cramps, nausea, and
occasional vomiting are side effects. Complications of repeated dosing include severe electrolyte disturbances and excessive diarrhea.
Cathartics are contraindicated in patients who have ingested corrosives and in those with preexisting diarrhea. Magnesium-containing
cathartics should not be used in patients with renal failure.
Dilution (i.e., drinking water, another clear liquid, or milk at a
volume of 5 mL/kg of body weight) is recommended only after the
ingestion of corrosives (acids, alkali). It may increase the dissolution
rate (and hence absorption) of capsules, tablets, and other solid
ingestants and should not be used in these circumstances.
Endoscopic or surgical removal of poisons may be useful in rare
situations, such as ingestion of a potentially toxic foreign body that
fails to transit the gastrointestinal tract, a potentially lethal amount
of a heavy metal (arsenic, iron, mercury, thallium), or agents that
have coalesced into gastric concretions or bezoars (heavy metals,
lithium, salicylates, sustained-release preparations). Patients who
become toxic from cocaine due to its leakage from ingested drug
packets require immediate surgical intervention.
Decontamination of Other Sites Immediate, copious flushing with
water, saline, or another available clear, drinkable liquid is the initial
treatment for topical exposures (exceptions include alkali metals, calcium oxide, phosphorus). Saline is preferred for eye irrigation. A triple
wash (water, soap, water) may be best for dermal decontamination.

