
176

Guideline summary

M
JA

 2
12

 (4
) ▪

 2
 M

ar
ch

 2
02

0

176

4 h and 100 mg/kg over 16 h; 3 00 mg/kg total) developed in the 
1970s was empirically derived and not subject to dose ranging 
studies.5 This regimen has proven to be highly efficacious when 
compared with no treatment, but it causes frequent adverse re-
actions and the dosing regimen is complex and prone to error.6,7 
A two- bag acetylcysteine regimen slows the initial loading dose 
and simplifies the protocol (ie, 200 mg/kg over 4 h followed by 
100 mg/kg over 16 h). This is widely used in toxicology units 
around Australia and has been shown to significantly reduce the 
rates of adverse reactions.8–12 GRADE: Strong; Evidence: Low.

Immediate release paracetamol ingestion

The management of acute immediate release paracetamol inges-
tion — defined as any intentional or deliberate self- poisoning 
— is summarised in Box 3 .

Recommendations on gastric decontamination have not 
changed since 2015. Fifty grams of activated charcoal should 

be administered to a cooperative, awake adult if they present 
within 2 hours of ingestion of a toxic dose (Box 1) of immedi-
ate release paracetamol, or within 4 hours of immediate release 
paracetamol overdoses greater than 3 0  g.13 –15 GRADE: Strong; 
Evidence: Low.

The paracetamol treatment nomogram has been validated as an 
excellent predictor of risk but only for acute ingestions of imme-
diate release paracetamol with a known time of ingestion. The 
current nomogram used in Australia and New Zealand has not 
changed (Box 3 ),7 except the units on the left and right axis have 
now been swapped. It is important to check the units used, with 
many laboratories recently changing from µmol/L (right axis) to 
mg/L (left axis). GRADE: Strong; Evidence: Strong.

Patients with a high initial paracetamol concentration (greater 
than double the nomogram line) are at increased risk of acute 
liver injury if given standard acetylcysteine regimens.13 ,16,17 Only 
a small percentage of paracetamol overdoses will have a parac-
etamol concentration greater than double the nomogram line 
and they typically have ingested 3 0 g or more of paracetamol. 
Those with an initial paracetamol concentration greater than 
double the nomogram line may benefit from an increased dose 
of acetylcysteine.5,13  The second bag in the two- bag acetylcys-
teine regimen should be doubled to 200  mg/kg intravenous 
acetylcysteine over 16 hours (instead of 100 mg/kg over 16 h). 
Patients with even higher concentrations (eg, ≥ triple the nomo-
gram line) may benefit from even higher acetylcysteine doses.5,18 
These patients should be discussed with a clinical toxicologist 
or a Poisons Information Centre. GRADE: Strong; Evidence: Low.

Near the completion of acetylcysteine (ie, 2 h before completion 
of the infusion), alanine aminotransferase (ALT) should be re-
peated in all patients. For patients with an initial paracetamol 
level greater than double the nomogram line, a paracetamol 
concentration should also be repeated. Acetylcysteine should 
be continued if the paracetamol concentration is greater than 
10 mg/L (66 µmol/L) or ALT is elevated (> 50 U/L) and increas-
ing (if baseline ALT > 50 U/L). The normal reference range for 
ALT varies between pathology laboratories and with patient 
age; an elevated ALT greater than 50  U/L is considered sig-
nificant. Small fluctuations in ALT (eg, ± 20 U/L or ± 10%) are 
common and do not on their own indicate the need for ongoing 

acetylcysteine. ALT should be repeated in all cases as 
there is a small (< 1%) risk of developing acute liver 
injury despite treatment with acetylcysteine within 8 
hours.5,17,19,20 GRADE: Strong; Evidence: Low.

Multiple or staggered immediate release 
paracetamol ingestions

Any multiple or staggered paracetamol ingestions 
over more than 2 hours for the purpose of deliberate 
self- harm are distinct from repeated supratherapeutic 
ingestions, which are ingestions of excessive paraceta-
mol for therapeutic purposes (Box 5). Staggered inges-
tions should be treated as per acute immediate release 
paracetamol ingestion (Box 3 ) using the earliest time of 
ingestion for the paracetamol nomogram. Hence, if it is 
more than 8 hours since the first dose of paracetamol 
or the paracetamol concentration cannot be obtained 
within 8 hours, then commence treatment with ace-
tylcysteine. If the first paracetamol concentration was 
measured within 2 hours of the last ingested paraceta-
mol dose, it should be repeated after 2 hours to ensure 
there is no ongoing absorption. If either concentration 

1 Paracetamol dosing that may be associated with acute liver 
injury

Acute single ingestion* Repeated supratherapeutic ingestion†

≥ 10g or ≥ 200 mg/kg 
(whichever is less)

≥ 10 g or ≥ 200 mg/kg (whichever is less) over 
a single 24- hour period

Or

≥ 12 g or ≥ 300 mg/kg (whichever is less) over 
a single 48- hour period

Or

≥ a daily therapeutic dose‡ per day for more 
than 48 hours in patients who also have 
abdominal pain or nausea or vomiting

* Acute ingestion is defined as any intentional or deliberate paracetamol overdose, in-
cluding staggered or multiple paracetamol ingestions over more than 2 hours. † Repeated 
supratherapeutic ingestion refers to any patient who ingests paracetamol for therapeutic 
intent. These doses are a guide for asymptomatic patients at risk for acute liver injury. All 
symptomatic patients should be assessed with a paracetamol concentration and alanine 
aminotransferase (ALT). ‡ Therapeutic daily dose of paracetamol in adults is a total dose 
of 60 mg/kg over 24 hours and up to a maximum dose of 4 g/day. For paediatric dosage, 
please refer to local guidelines. ◆

2 Paracetamol treatment nomogram (Rumack–Matthew nomogram)
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