
Opioid poisoning

Opioids (narcotic analgesics) cause coma, respiratory depression, and pinpoint pupils. The speci�c

antidote naloxone hydrochloride (/drug/naloxone-hydrochloride.html) is indicated if there is coma or

bradypnoea. Since naloxone has a shorter duration of action than many opioids, close monitoring and

repeated injections are necessary according to the respiratory rate and depth of coma. When repeated

administration of naloxone is required, it can be given by continuous intravenous infusion instead and

the rate of infusion adjusted according to vital signs. The effects of some opioids, such as buprenorphine,

are only partially reversed by naloxone. Dextropropoxyphene and methadone have very long durations

of action; patients may need to be monitored for long periods following large overdoses.

Naloxone reverses the opioid effects of dextropropoxyphene. The long duration of action of

dextropropoxyphene calls for prolonged monitoring and further doses of naloxone may be required.

Norpropoxyphene, a metabolite of dextropropoxyphene, also has cardiotoxic effects which may require

treatment with sodium bicarbonate (/drug/sodium-bicarbonate.html) or magnesium sulfate

(/drug/magnesium-sulfate.html), or both. Arrhythmias may occur for up to 12 hours.

Paracetamol poisoning

In all cases of intravenous paracetamol poisoning clinicians are encouraged to contact the National

Poisons Information Service for advice on risk assessment and management.

Toxic doses of paracetamol (/drug/paracetamol.html) may cause severe hepatocellular necrosis and,

much less frequently, renal tubular necrosis. Nausea and vomiting, the early features of poisoning,

usually settle within 24 hours. The recurrence of nausea and vomiting after 2–3 days, often associated

with the onset of right subcostal pain and tenderness, usually indicates development of hepatic necrosis.

Liver damage is maximal 3–4 days after paracetamol (/drug/paracetamol.html) overdose and may lead to

liver failure, encephalopathy, coma, and death.

The following guidance provides only an overview of the management of paracetamol overdosage from

the National Poisons Information Service TOXBASE database.
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To avoid underestimating the potentially toxic paracetamol (/drug/paracetamol.html) dose ingested by

obese patients who weigh more than 110 kg, use a body-weight of 110 kg (rather than their actual body-

weight) when calculating the total dose of paracetamol (/drug/paracetamol.html) ingested (in mg/kg).

Acetylcysteine (/drug/acetylcysteine.html) prevents or reduces the severity of liver damage if given up

to, and possibly beyond (in patients at risk of severe liver disease) 24 hours of ingesting paracetamol

(/drug/paracetamol.html). It is most effective if given within 8 hours of paracetamol ingestion, after

which effectiveness declines. Very rarely, giving acetylcysteine by mouth [unlicensed] is an alternative if

intravenous access is not possible (for further information, see Acetylcysteine—oral doses, available

from TOXBASE).

Acute overdose

Acute overdose involves ingestion of a potentially toxic dose of paracetamol (/drug/paracetamol.html) in

1 hour or less.

For adults and children aged 6 years and over, serious toxicity is unlikely to occur from a single ingestion

of less than 75 mg/kg of paracetamol (/drug/paracetamol.html) taken in less than 1 hour. Refer patients

to hospital for medical assessment if they meet any of the following criteria:

have ingested paracetamol (/drug/paracetamol.html) in the context of self-harm,

are symptomatic,

have ingested 75 mg/kg or more of paracetamol (/drug/paracetamol.html) in 1 hour or less, or

where the time of ingestion is uncertain but the dose ingested is 75 mg/kg or more.

For children aged under 6 years, serious toxicity is unlikely to occur from a single ingestion of less than

150 mg/kg of paracetamol (/drug/paracetamol.html) taken in less than 1 hour. Refer children to hospital

for medical assessment if they meet any of the following criteria:

are symptomatic,

have ingested 150 mg/kg or more of paracetamol (/drug/paracetamol.html) in 1 hour or less, or

where there is uncertainty about the dose ingested or circumstance of ingestion.

Although the bene�t of gastric decontamination is uncertain, charcoal, activated (/drug/charcoal-

activated.html) should be considered if the patient presents within 1 hour of ingesting paracetamol

(/drug/paracetamol.html) in excess of 150 mg/kg.

Patients at risk of liver damage and therefore requiring acetylcysteine (/drug/acetylcysteine.html), can

be identi�ed from a single measurement of the plasma-paracetamol concentration related to the time

from ingestion, provided this time interval is not less than 4 hours; earlier samples cannot be interpreted.

The concentration is plotted on a paracetamol (/drug/paracetamol.html) treatment graph, with a

reference line (‘treatment line’) joining plots of 100 mg/litre (0.66 mmol/litre) at 4 hours and 3.13 mg/litre

(0.02 mmol/litre) at 24 hours, see Paracetamol overdose treatment graph.

Acetylcysteine (/drug/acetylcysteine.html) treatment should commence in patients:

whose plasma-paracetamol concentration falls on or above the treatment line on the paracetamol

treatment graph;
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who present within 8 hours of ingestion of more than 150 mg/kg of paracetamol if there is going to be

a delay of 8 hours or more in obtaining the paracetamol concentration after the overdose;

who present 8–24 hours after ingestion of an acute overdose of more than 150 mg/kg of paracetamol

even if the plasma-paracetamol concentration is not yet available;

who present more than 24 hours after ingestion of an overdose if they are clearly jaundiced or have

hepatic tenderness, their ALT is above the upper limit of normal (patients with chronically elevated

ALT should be discussed with the National Poisons Information Service), their INR is greater than 1.3

(in the absence of another cause), or the paracetamol concentration is detectable.

Consider acetylcysteine (/drug/acetylcysteine.html) treatment in patients who present within 24 hours

of an overdose if biochemical tests suggest acute liver injury, even if the plasma paracetamol

concentration is below the treatment line on the paracetamol treatment graph.

If the patient is not at risk of liver toxicity (i.e. the paracetamol concentration is below the treatment line

or undetectable; the INR and ALT are normal; and the patient is asymptomatic) no treatment with an

antidote is indicated; acetylcysteine (/drug/acetylcysteine.html) may be discontinued if it has been

started.

Where the time of ingestion is unknown, patients should be managed as a staggered overdose.

Therapeutic excess or staggered overdose

Patients who have ingested more than 150 mg/kg of paracetamol (/drug/paracetamol.html) in any 24-

hour period are at risk of serious toxicity. Toxicity rarely occurs with paracetamol

(/drug/paracetamol.html) doses between 75–150 mg/kg in any 24-hour period. Doses consistently less

than 75 mg/kg in any 24-hour period are very unlikely to be toxic; however risk may be increased if this

dose is repeatedly ingested over 2 or more days. Ingestion of a licensed dose of paracetamol

(/drug/paracetamol.html) is not considered an overdose.

Therapeutic excess is the ingestion of a potentially toxic dose of paracetamol (/drug/paracetamol.html)

with intent to treat pain or fever and without self-harm intent during its clinical use. All patients should

be referred to hospital for medical assessment if they meet any of the following criteria:

are symptomatic,

have ingested more than a licensed dose and more than or equal to 75 mg/kg in any 24-hour period,

or

have ingested more than the licensed dose but less than 75 mg/kg/24 hours on each of the preceding

2 or more days.

Patients with clinical features of hepatic injury such as jaundice or hepatic tenderness should be treated

urgently with acetylcysteine (/drug/acetylcysteine.html). For other patients, management is determined

by the maximum dose of paracetamol (/drug/paracetamol.html) ingested in any 24-hour period.

When there is uncertainty about whether the presentation was due to therapeutic excess, the patient

should be managed as a staggered overdose.

A staggered overdose involves ingestion of a potentially toxic dose of paracetamol

(/drug/paracetamol.html) over more than 1 hour, with the possible intention of causing self-harm. All

patients who have taken a staggered overdose should be referred to hospital for medical assessment.
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The MHRA advises that all patients who have ingested a staggered overdose should be treated with

acetylcysteine (/drug/acetylcysteine.html) without delay.

Clinically signi�cant hepatotoxicity is unlikely and the patient is not considered to be at risk if, there has

been at least 4 hours or more since the last paracetamol (/drug/paracetamol.html) ingestion, the patient

has no symptoms suggesting liver damage, the paracetamol concentration is less than 10 mg/L, their ALT

is within the normal range, and their INR is 1.3 or less. Acetylcysteine (/drug/acetylcysteine.html) can be

discontinued in patients not considered to be at risk of clinically signi�cant liver damage. If there is

uncertainty about a patient’s risk of toxicity after paracetamol overdose, advice should be sought from

the National Poisons Information Service.

Acetylcysteine dose and administration

For paracetamol (/drug/paracetamol.html) overdosage, there are two intravenous acetylcysteine

(/drug/acetylcysteine.html) regimens: the standard 21-hour regimen and the modi�ed 12-hour regimen

(also known as the Scottish and Newcastle Acetylcysteine Protocol (SNAP)). The SNAP regimen

[unlicensed] is not endorsed by the MHRA, and its ef�cacy with regard to preventing liver toxicity is not

fully established in all patterns of paracetamol overdose—it should only be used after discussion with a

senior clinician. For further information, see Acetylcysteine SNAP Doses—Adult and Acetylcysteine

SNAP Doses—Children, available from TOXBASE.

For the standard 21-hour regimen, acetylcysteine (/drug/acetylcysteine.html) is given in a total dose that

is divided into 3 consecutive intravenous infusions over a total of 21 hours. The tables below include the

dose of acetylcysteine (/drug/acetylcysteine.html) for adults and children of body-weight 40 kg and over,

in terms of the volume of acetylcysteine (/drug/acetylcysteine.html) Concentrate for Intravenous

Infusion required for each of the 3 infusions. The requisite dose of acetylcysteine

(/drug/acetylcysteine.html) is added to glucose (/drug/glucose.html) 5% or sodium chloride

(/drug/sodium-chloride.html) 0.9% Intravenous Infusion. For information on dosing/administration for

adults and children who weigh less than 40 kg, see Acetylcysteine Doses—Children, available from

TOXBASE.

First infusion

Body-

weight

Volume of Acetylcysteine Concentrate for Intravenous Infusion 200 mg/mL required to

prepare �rst infusion

40–49 kg 34 mL

50–59 kg 42 mL

60–69 kg 49 mL

70–79 kg 57 mL

80–89 kg 64 mL

90–99 kg 72 mL
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Body-

weight

Volume of Acetylcysteine Concentrate for Intravenous Infusion 200 mg/mL required to

prepare �rst infusion

100–

109 kg

79 mL

≥110 kg 83 mL (max. dose)

First infusion (based on an acetylcysteine dose of approx. 150 mg/kg)—add requisite volume of

Acetylcysteine Concentrate for Intravenous Infusion to 200 mL Glucose 5% or sodium chloride

(/drug/sodium-chloride.html) 0.9% Intravenous Infusion; infuse over 1 hour.

Second infusion

Body-

weight

Volume of Acetylcysteine Concentrate for Intravenous Infusion 200 mg/mL required to

prepare second infusion

40–49 kg 12 mL

50–59 kg 14 mL

60–69 kg 17 mL

70–79 kg 19 mL

80–89 kg 22 mL

90–99 kg 24 mL

100–

109 kg

27 mL

≥110 kg 28 mL (max. dose)

Second infusion (based on an acetylcysteine dose of approx. 50 mg/kg; start immediately after completion

of �rst infusion)—add requisite volume of Acetylcysteine Concentrate for Intravenous Infusion to

500 mL Glucose 5% or sodium chloride (/drug/sodium-chloride.html) 0.9% Intravenous Infusion; infuse

over 4 hours.

Third infusion

Body-

weight

Volume of Acetylcysteine Concentrate for Intravenous Infusion 200 mg/mL required to

prepare third infusion

40–49 kg 23 mL

50–59 kg 28 mL

60–69 kg 33 mL
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Body-

weight

Volume of Acetylcysteine Concentrate for Intravenous Infusion 200 mg/mL required to

prepare third infusion

70–79 kg 38 mL

80–89 kg 43 mL

90–99 kg 48 mL

100–

109 kg

53 mL

≥110 kg 55 mL (max. dose)

Third infusion (based on an acetylcysteine dose of approx. 100 mg/kg; start immediately after completion

of second infusion)—add requisite volume of Acetylcysteine Concentrate for Intravenous Infusion to

1 litre Glucose 5% or sodium chloride (/drug/sodium-chloride.html) 0.9% Intravenous Infusion; infuse

over 16 hours.

Paracetamol overdose treatment graph
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Antidepressant poisoning

Tricyclic and related antidepressants

Tricyclic and related antidepressants cause dry mouth, coma of varying degree, hypotension,

hypothermia, hyperre�exia, extensor plantar responses, convulsions, respiratory failure, cardiac

conduction defects, and arrhythmias. Dilated pupils and urinary retention also occur. Metabolic acidosis

may complicate severe poisoning; delirium with confusion, agitation, and visual and auditory

hallucinations are common during recovery.

Assessment in hospital is strongly advised in case of poisoning by tricyclic and related antidepressants

but symptomatic treatment can be given before transfer. Supportive measures to ensure a clear airway

and adequate ventilation during transfer are mandatory. Intravenous lorazepam or intravenous

diazepam (preferably in emulsion form) may be required to treat convulsions. Activated charcoal given

within 1 hour of the overdose reduces absorption of the drug. Although arrhythmias are worrying, some




