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Acetaminophen is an analgesic that is frequently used in
Canada, and the occurrence of overdoses with this drug
seems to be increasing. The most serious complication of
acetaminophen overdose is hepatic failure. Because patho-
physiologic effects of acetaminophen poisoning and the
mechanisms of its toxic effects are now better understood,
a rational approach to treatment is possible. Seveal pre-
cursors of glutathione, acetylcysteine in particular, are ef-
fective in preventing liver damage if administered within 10
hours of acetaminophen ingestion. Plasma acetaminophen
levels are a helpful guide to therapy.

L'acetaminophene est un analgesique d'usage frequent au
Canada, et le nombre de surdosages A ce medicament sem-
ble etre en augmentation. L'insuffisance hepatique repre-
sente la complication la plus serieuse du surdosage A l'ace-
taminophene. Comme les effets pathophysiologiques de
l'empoisonnement a l'acetaminophene et les mecanismes
responsables de ses effets toxiques sont maintenant mieux
connus, une demarche de traitement rationnelle est pos-
sible. Plusieurs precurseurs du glutathion, I'acetylcysteine
en particulier, sont efficaces pour prevenir les dommages
hepatiques quand ils sont administres moins de 10 heures
apres l'ingestion d'acetaminophene. Les taux plasmatiques
d'acetaminophene orientent utilement le traitement.

The principles for the management of drug overdose
are generally well recognized.1 For most overdoses in
adults medical management consists of good supportive
care to restore or maintain adequate ventilation and
circulation. With such care, deaths due to drug over-
dose should be rare as long as the patient reaches
hospital before irreversible organ damage has occurred.
In contrast to this, the management of some drug
overdoses or poisonings involves administering specific
drugs. In these cases the exact nature of the problem
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must be recognized early and followed by the appro-
priate treatment to ensure an optimal outcome.`

Acetaminophen (Tylenol) is a commonly taken anal-
gesic drug. In the United Kingdom overdoses of this
drug alone or with other analgesics are relatively fre-
quent.4'5 The number of such overdoses seems to be
increasing in Canada although precise figures are not
available. A recent inquest highlighted the fAct that
little information on the management of this treatable
overdose has been published in Canadian medical jour-
nals and that physicians therefore may not be suffi-
ciently aware of the appropriate treatment problem
(Toronto Suin, Dec. 21, 1978: 29).

There is a wide variation between individuals in sus-
ceptibility to the toxic effects of acetaminophen, but
in an adult a seriously toxic state typically may result
after the ingestion of about 20 to 30 tablets (325 mg
each). The most serious complication of acute aceta-
minophen overdose is hepatic failure;1'6 before effective
treatment was available hepatic necrosis developed in
approximately 20% of patients.1',8
The clinically deceptive aspect of acetaminophen

poisoning is that patients present without neurologic
effects from the drug and in apparent good health.
However, 12 to 24 hours later the hepatic damage
caused by the drug becomes apparent, and it may cause
death within 3 to 5 days.1 3'7'8
The most important step in recognizing this problem

is to obtain a detailed history or corroborating evi-
dence, or both, of what and how much was taken.
Contrary to common belief, patients actually have
taken what they allege to have taken in at least 80%
of cases.9 No effort should be spared in obtaining in-
formation from friends, relatives, police, pharmacists
and physicians to establish what drug has been taken.

Pathophysiologic effects

Acetaminophen is rapidly absorbed from the stom-
ach and upper gastrointestinal tract and then is meta-
bolized in the liver by hydroxylation and conjugation.
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Only 4% is excreted unchanged in the urine.' In nor-
mal therapeutic doses approximately 7% is excreted
as the product of hydroxylation, a step involving the
creation of a toxic metabolite. This metabolite is nor-
mally conjugated with glutathione. However, in the
presence of increased levels of acetaminophen in the
plasma the glutathione in the liver is depleted, allow-
ing the level of the hydroxylation metabolite to in-
crease."0 This compound binds irreversibly to macro-
molecules in hepatic cells, causing centrilobular hepatic
necrosis.",2 Patients who already have a liver disease
and are taking enzyme-inducing drugs (such as ethanol
or barbiturates) seem to be at increased risk of this
necrosis.'

Treatment

Various forms of therapy for acetaminophen over-
dose have been advocated, but until recently none had
proved effective in preventing the hepatic necrosis.'
After the biochemical mechanisms of the hepatotoxic
effects of acetaminophen were established, the first
specific, rational and successful treatment of severe
acetaminophen poisoning was described by Prescott
and associates"4 in 1974. Although it has not been pos-
sible to conduct controlled clinical trials of this treat-
ment, other reports have confirmed its efficacy."-'5
The aim of the treatment is to decrease the amount

of free toxic metabolite by increasing the level of he-
patic glutathione. Glutathione itself does not penetrate
hepatic cells and is ineffective therapeutically. How-
ever, its precursors, such as cysteamine, methionine
and acetylcysteine have been shown to prevent or re-
duce acetaminophen-induced hepatic necrosis." Al-
though cysteamine hydrochloride and L-methionine

FIG. 1-Plasma acetaminophen levels related to time
elapsed since ingestion of overdose, as a guide to treatment
-and an indication of prognosis.' A level of 300 ,g/ml
4 hours after ingestion is represented by the "300 line",
200 ug/ml by the "200 line" and 100 Vg/ml by the
"100 line".

may cause unpleasant side effects, some clinicians, con-
sidering the dangers of acetaminophen overdose, view
these effects as acceptable. Acetylcysteine (Mucomyst)
seems to be the agent most readily available and is
now the choice for preventing acetaminophen-induced
hepatic necrosis. When it is taken orally in the recom-
mended dosage no serious toxicity has been reported.'
To be effective, therapy with acetylcysteine must be
started within 10 hours of the ingestion of acetamino-
phen. After 10 to 12 hours it is of no proven value,
and there is the theoretical possibility of hepatotoxic
effects from the antidote itself if the patient has liver
damage from the acetaminophen. When acetylcys-
teine is being administered the patient should not be
given charcoal or a cathartic orally, as this will inter-
fere with absorption of the antidote.
An important aspect of treating acetaminophen in-

toxication is knowing when to begin treatment. It is
essential for clinicians to be aware of the potential
dangers of this overdose and to make an early and
accurate assessment of the situation. Except for mild
nausea and vomiting and some mild abdominal dis-
comfort, these patients are usually asymptomatic, and
the appearance of clinical signs or symptoms of hepa-
totoxic effects may be delayed by up to 5 days, al-
though biochemical changes can occur within 12 hours.
The dosage associated with toxic effects is quite vari-
able. In general, patients who have ingested 6 g or
more should be considered at risk, although in typical
cases serious hepatic damage is more likely in those
who take 12 to 15 g. The patient's serum acetaminophen
level is the best, albeit imperfect, guide to therapy. Al-
though the half-life of acetaminophen in the plasma
has beeni shown to be the best method of predicting
hepatic failure,'6 the difficulties related to obtaining
multiple blood samples and other practical considera-
tions can make this method of limited value.
The first measure of the concentration of acetamino-

phen in the plasma can provide both a guide to treat-

FIG. 2-Flow chart for management of an acetaminophen
overdose.
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ment and an indication of prognosis. Fig. 1 shows a
semilogarithmic graph relating levels of acetaminophen
in the plasma to time since ingestion. In patients with
a plasma concentration below 100 p.g/ml 4 hours after
ingestion (below the "100 line") the risk of serious
hepatic damage is negligible. For those with a plasma
concentration above 200 .g/ml the risk is approxi-
mately 20% .1,3 Virtually all patients with plasma con-
centrations greater than 300 .Lg/ml (above the "300
line") can be expected to suffer serious liver damage.
All patients whose plasma levels of acetaminophen are
above 100 p.g/ml should be given acetylcysteine orally
or through a nasogastric tube in an initial dose of 140
mg per kg of body weight, followed by five doses of
70 mg/kg at 4-hour intervals (Fig. 2). The drug should
be diluted in juice or a flavoured beverage, such as
ginger ale, if given orally. In rare cases acetylcysteine
may have to be given intravenously. Although no intra-
venous formulation has been approved, in an emer-
gency situation a sterile (not pyrogen-tested) 20%
aqueous solution of acetylcysteine could be used. An
initial dose of 150 mg/kg diluted in 200 ml of dextrose
could be given intravenously over 15 minutes, fol-
lowed by 50 mg/kg in 500 ml of 5% dextrose over
the next 4 hours and a further 100 mg/kg in 1 litre
of 5% dextrose over the next 16 hours (total dose 300
mg/kg in 20 hours.)"1 Nasogastric, rather than intra-
venous, administration is preferred by far.

We thank Dr. Usanda Busto for her editorial assistance.
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Rx Summary

Indications
Useful for short-term, sympfomafic relief of manifesfations of excessive anxiefy in pafienfs
wifh anxiefy neurosis.
Contraindications
Pafienfs wifh known hypersensifivify fo benzodiazepines or wifh myasfhenia gravis.
Warnings
Nof recommended for psfienfs wifh depressive disorders or psychosis. Advise pafienfs
againsf concurrenf use of alcohol and ofher CNS depressanfs.
Pediatric Use: Because of lack of sufficienf clinical experience, nof recommended for
pafienfs younger fhan 18 years.
Driving & Hazardous Activities: In view of CNS depressanf effecf, warn pafienfs againaf
drivin9, operafing dangerous machinery, or engaging in ofher haz?rdous acfivifies
requiring menfal alertness and physicsl coordinafion. Caufion pafienfa on possible
pofenfiat ion of etfecf a of alcohol on such acfivifies.
Use in Pregnancy: Since safefy in pregnancy has nof been established, should nof be
used during pregnancy. Because of risk of congenifal malformafions associafed wifh minor
franquilizer use during firsf trimesfer, if prescribed for women of child-bearing potenfial,
warn pafients fo consult physician regarding discontinuation if they intend to become or
suspect they are pregnant.
Use by Nursing Mothers: Since Lectopam and its metabolites are probably secreted in
milk, should not be given to nursing mothers.
Precautions
Use in Elderly: The elderly, debilitated, or those with organic brain syndrome are prone to
CNS depression with benzodiazepines. Initiate medication with very low doses (3 mg/day
Lectopam or less) and increment gradually to avoid over-sedation or neurological
impairment.
Dependence Liability: Should not be administered to individuals prone to drug abuse:
caution in patients with potential for psychological dependence. Since withdrawal
symptoms, similar both to those occurring with other benzodiazepines and alcohol and to
the symptoms for which the patient is being treated, have been observed after abrupt
discontinuation of Lectopam, withdraw gradually if used in prolonged high doses or if the
individual is suspected of being dependent.
Mental and Emotional Disorders: Any suicidal tendency in patients with emotional
disorders should be recognized, and treated promptly and appropriately. Lectopam
should not be used in ambulatory psychotic patients because of possible paradoxical
reactions.
Benzodiazepines should not be used for physiological anxiety or normal daily stresses, but
only for pathological anxiety with disabling manifestations. They are not effective in
characterological, personality or obsessive-compulsive disorders.
Not recommended for depressive or psychotic disorders.
Patients with Impaired Hepatic or Renal Function: Initiate therapy at very low dose and
increase dosage appropriately to residual organ function. Monitor patient closely, with
periodic laboratory assessments.
Laboratory Tests: If administered for repeated cycles of therapy, periodic blood counts and
liver function tests are advisable.
Drug Interactions: May produce additive or synergistic effects in combination with other
CNS drugs. Caution patients against concomitant use of other CNS depressants and
alcohol.
Adverse Reactions
Most frequent are drowsiness, stasis and dizziness. Paradoxical effects, e.g. release of
hostility, irritability and excitability can occur with benzodiazepines. Less frequent side
effects include visual disturbances, headache, seizures, slurred speech, mental confusion,
elevated or depressed mood, nervousness, sleep disorders, lethargy, stupor, dry mouth,
nausea, vomiting, non-specific 9astrointestinal disturbances, muscre spasm or weakness,
hypotension, tachycardia, pruritis, rash, incontinence, change in libido, decreased
hematocrit, increased or decreased leukccyte count, elevated alkaline phosphatase,
bilirubin, SGOT or SGPT and increased or decreased blood sugar.
Symptoms and Treatment of Overdosage
Symptoms: Manifestations of ONS depression. Hypotension and respiratory depression
may follow large overdoses.
Treatment: General supportive measures with monitoring of vital signs. Gastric lavage as
soon as possible. Induced vomiting helpful if patient is fully awake. Value of dialysis not
determined. The probability of multiple drug ingestion should be considered.
Dosage and Administration
Individualize and titrate dosage to avoid excessive CNS depression. For symptomatic
relief of excessive anxiety, short treatment course should usually be the rule. Initial
treatment course should be no longer than one week without reassessment of need for
limited extension. If necessary, adjust drug dosage after one week. Initially, not more than
one week's supply of drug should be provided and automatic prescription renewals should
not be allowed. Subsequent prescriptions, when required, should be limited to short
course of therapy.
Usual Adult Dosage: Initially, 6 to 18 mg daily in equally divided doses, depending on
severity of symptoms and response. Treatment should be initiated at lower doses and
adjusted as necessary. Optimal dosage range 6 1030 mg daily in divided doses. Up to
60 mg daily may be used in exceptional cases.
Elderly and Debilitated: Initial dose should not exceed 3 mg daily in divided doses. Adjust
dosage carefully, depending on tolerance and response.
SUPPLY
Pink, cylindrical biplane scored tablet, edges bevelled:
LECTOPAM

. engraved on one side: other side scored, with ROCHE above and C below
the score: each containing 3 mg bromazepam.
Green, cylindrical biplane scored tablet, edges bevelled:
LECTOPAM en

6 graved on one side: other side scored, with ROCHE above and C below
the score: each containing 6 mg bromazepam.
Bottles of 100.
Product monograph available on request.
.Reg. Trade Mark
Lectopam is trademarked under other names in various countries

Hoffmann-La Roche Limited [..]
Vaudreuji, Quebec J7V 6B3 [..J
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