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According to 1993 data, over 94,000 exposures to acetaminophen-containing medications
in the United States necessitated contact with poison control centers.[1] Such cases
represented approximately 70 percent of poison control center inquiriesin the United
States and do not include patients who ingested toxic doses of acetaminophen and did not
contact a poison control center. Fifty percent of exposures were in children less than six
years of age, although no acetaminophen-related deaths occurred in this age group. Sixty-
three percent of all acetaminophen poisonings were accidental, resulting in atotal of 92
deaths. The actual number of exposures to potentially toxic amounts of acetaminophen is
probably much higher than that reported.

Therapeutic Use of Acetaminophen

Acetaminophen is a synthetic derivative of para-aminophenol that is considered
therapeutically equivalent to aspirin for the treatment of mild to moderate pain and fever;
however, acetaminophen has minimal anti-inflammatory activity compared with aspirin.
Acetaminophen is available as the sole ingredient in liquids, tablets, capsules and recta
suppositories and is used in numerous cold and analgesic preparations. Pediatric doses
(Table 1) usualy are given three to four times daily (maximum of five doses per day).
Alternatively, dosing can be based on weight (10 mg per kg, or 5 mg per kg if the patient
has jaundice). Usual adult doses are 0.5 to 1.0 g given every four to six hours, up to a
maximum of 4 g per day. For chronic administration, the maximum dose for adultsis 2.6

g per day.[2]
TABLE|

Patients with depleted glutathione stores may have hepatotoxicity after taking therapeutic
doses of acetaminophen.[13-15] These patients include those who regularly drink large
amounts of alcohol and those who are chronically malnourished. Serum acetaminophen
levels may be normal or dightly elevated in suchcases.

Treatment

Patients with apparent acetaminophen poisoning should have a complete evaluation and
physical examination, including an evaluation for ingestion of other toxic substances.
Following evaluation and examination, patient management has three goals. (1)
preventing absorption of ingested acetaminophen from the gastrointestinal tract; (2)
appropriate use of the antidote N-acetylcysteine, and (3) supportive care. Absorption of
acetaminophen from the gastrointestinal tract is prevented by emptying the stomach
within two hours of the ingestion or by binding the acetaminophen to activated charcoal
within the gastrointestinal tract. Alert patients may benefit from syrup of ipecac taken
within two hours of the toxic ingestion, including treatment at home if the patient is
unable to travel to a hedlth care facility within one hour. Gastric lavage is generally



preferred and should be considered for untreated patients arriving at a suitably equipped
health care facility within four hours after ingestion. Gastric emptying more than four
hours after ingestion is not considered helpful.

The use of activated charcoal in acetaminophen overdose is problematic because charcod
adsorbs the antidote N-acetylcysteine. Delaying administration of N-acetylcysteine for at
least one hour after charcoal administration minimizes this potential problem and may be
appropriate, providing N-acetylcysteine may be initiated within eight hours of the
ingestion. Regardless of the timing of N-acetylcysteine administration, a single dose of
activated charcoa should be given as part of the initial management of most patients with
acute acetaminophen overdose (dose: 1 g per kg). If ipecac was used to empty the
stomach and emesis has stopped, charcoa should be given one to one and one-half hours
after administration of the ipecac. This delay in administration will minimize the risk of
aspiration if vomiting recurs. Charcoal should not be given if ipecac-induced emesis
persists.

Use of N-acetylcysteine is essential in managing potentially toxic acetaminophen
overdoses. Toxic doses include acute ingestions of 140 to 150 mg per kg in children or
7.5 g in adults. Similar guidelines for chronic or multiple ingestions have not been
established.[16] N-acetylcysteine is believed to prevent accumulation of toxic metabolites
by replacing depleted glutathione stores. N-acetylcysteine should be used if serum
acetaminophen concentrations obtained four or more hours after ingestion are at the
"possible risk" or higher levels on the Rumack-Matthew nomogram (Figure 1). For
optimal therapeutic effect, N-acetylcysteine should be given as soon as possible
following ingestion (within eight to 10 hours), particularly in pregnant women.[17-19]
Recommendations to increase the bioavailability of N-acetylcysteine following
administration of charcoal have included increasing the oral loading dose of N-
acetylcysteine by 40 to 68 percent (as high as 235 mg per kg), doses generally well
tolerated by patients.[20,21] However, others feel the standard loading dose is adequate
in such cases.[16,22,23]

If serum acetaminophen levels are not readily available, N-acetylcysteine should be given
empirically and may be effective up to 36 or more hours after ingestion, particularly in
patients with fulminant hepatic failure.[16,24,25] If the initial serum concentration is
found to be in the nontoxic range, N-acetylcysteine should be discontinued. The usual
oral loading dose is 140 mg per kg, followed by doses of 70 mg per kg every four hours
for 17 doses over three days (72 hours). If adose is vomited within one hour of
administration, it should be repeated. N-acetylcysteine has an offensive odor and should
be diluted to a5 percent concentration in fruit juices or carbonated beverages to diminish
vomiting.

If the time of the ingestion is unknown, management decisions may be difficult. Careful
consideration of the available history, serum acetaminophen level and AST elevation (if



present) is often helpful in such cases. Use of intravenous N-acetylcysteine is still being
investigated in the United States.

Once absorption of the ingested acetaminophen has been minimized and N-acetylcysteine
has been administered as indicated, attention should be directed to the reasons for the
poisoning and the potential physiologic and psychologic consequences. Psychiatric
evauation is indicated for all patients with intentional overdoses. Accidental overdose
situations require counseling and patient education. Liver and renal function tests (AST,
ALT, bilirubin, prothrombin time, creatinine) and complete blood counts should be
performed daily until the patient is stable, and thereafter as indicated.
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