
 

 

 

PARACETOMOL POISONING 

 

The Rosetta Stone, black basalt, Egyptian, 196 BC, British Museum. 



“…I have seen scroll in my hand the names of years whose history was totally forgotten; 

names of gods who have not had altars for fifteen centuries; and I have gathered, while 

scarcely breathing for fear of reducing them to powder, such little pieces of papyrus, the 

last and only memory of a king who in his lifetime perhaps found himself cramped in the 

immense palace of Karnak…” 

 

Jean-Francois Champollion, 1822.   

   

In 1872, in a dark candle lit room of the British Museum a gifted young linguist by the 

rather ordinary name of George Smith was immersed in his monumental task of 

translating the museum’s recently acquired Sumerian cuneiform stone tablets, that 

archaeologists had discovered at the ancient site of Nineveh in Ottoman Mesopotamia, 

(modern day Iraq). The work was slow, tedious and incredibility challenging. Hundreds 

of stone fragments lay scattered over his desk. Translating was not the only challenge; he 

also had to somehow find a way to piece the fragments back into their original alignment.  

 

As he worked into the night, something that seemed vaguely familiar caught his eye, 

something possibly about a dove, he couldn’t quite place it. As he worked on and picked 

up more fragments of the story, a disquieting excitement crept up on him. This story 

seemed so familiar to him yet it could not possibly have been written at the time these 

tablets were produced, they were dated at well over two thousand years BCE. As he read 

on his heart began to pound within his chest…could this possibly be…a great vessel 

becomes stranded on a high mountaintop, it is filled with every kind of living creature, 

they are the sole survivors of an apocalyptic flood that has annihilated all other life on 

Earth. The hairs stood up on the back of his neck as he realized he was reading the story 

of Noah’s Ark written more than one and a half millennia before the time of the writing of 

the book of Genesis. He leapt from his chair in a state of uncontrolled agitated 

exhilaration and to the astonishment of others present began to throw off his clothes, 

calling out… “I am the first man to read that after four thousand years of oblivion!” 

 

In the context of the mid-Nineteenth century this was a momentous discovery. It was an 

age when most believed that the book of Genesis, known to have been written around the 

sixth century BCE, was the original word of God written down by priests via divine 

inspiration. Yet now it seemed that the Genesis story was actually based on a far older 

story. Religious beliefs had been profoundly rocked by the recent theories of a certain 

Charles Darwin, who had published his ideas just thirteen years previously, on the theory 

of evolution that challenged many aspects of accepted biblical dogma. Could it be that 

the biblical story of Noah had some basis of historical fact recorded from the very 

earliest memory of humanity? The issue was considered of such importance that Smith 

was invited to present his findings at a specially convened meeting of the Society of 

Biblical Archaeology that was to be attended by an invited list of distinguished guests 

that included no lesser personages than William Gladstone, the Prime Minister, and the 

Dean of Westminster, Arthur Stanley. 

 

He presented his findings to this distinguished group, presumably more suitably attired 

than he did so to his colleagues at the British museum, on December 3rd 1872. In his own 

later more restrained version of events he recounted… 

 



“…my eye caught the statement that the ship rested on the mountains of Nizir, followed 

by the account of the sending forth of the dove, and its finding no resting place and 

returning. I saw at once that I had here discovered a portion at least of the Chaldaean 

account of the Deluge”  

 

The trustees of the British Museum were so impressed with Smith that they granted him 

funds to mount his own expedition to the ruins of Nineveh in order to continue the work 

of translation of the tablets. His efforts would eventually decipher what has become 

known as the Epic of Gilgamesh, the oldest extant literary epic we have, older even than 

the story of Troy or of Jason and the Argonauts. Tragically Smith caught dysentery and 

died on his second expedition to Nineveh in 1876. The world lost one of its most brilliant 

linguists at the age of just thirty six.  

 

The early and mid Nineteenth century saw a succession of remarkable linguists unravel a 

host of ancient languages that reopened to the world the earliest histories recorded by 

humanity, histories that had been totally hidden and unsuspected. Whole civilizations 

Babylonian, Sumerian, Assyrian, Hittite, were suddenly bought to light for the 

immeasurable enrichment of human history. How these ancient languages were 

deciphered was often based on key findings of comparison scripts, the same message 

given in different languages, where the one known script would provide clues to the 

second unknown. Just two generations before George Smith had deciphered the Sumerian 

script, the French linguist Jean-Francois Champollion had deciphered the ancient 

Egyptian hieroglyphic script. He was largely able to do this via one of the most important 

key scripts ever discovered. A large basalt stone fragment, today known as the Rosetta 

Stone, bought back from Egypt by Napoleon’s conquering armies in 1799 contained three 

scripts of a decree written up by Ptolemy V in the year 196 BC. The first was in ancient 

Greek, well known in the Nineteenth century, the second an archaic Egyptian script 

known as Demotic, partially known and the third and most important an ancient 

hieroglyphic account, totally unknown. By careful and painstaking comparative study 

together with some inspired educated guesswork, Champollion was able to achieve the 

most important linguistic breakthrough in history, by “cracking” the hieroglyphic 

symbols. Suddenly all ancient Egyptian history like a vast, seemingly unending and 

unexplored vista opened up before him. He recorded his exhilaration at the time…  

 

“…I have seen scroll in my hand the names of years whose history was totally forgotten; 

names of gods who have not had altars for fifteen centuries; and I have gathered, while 

scarcely breathing for fear of reducing them to powder, such little pieces of papyrus, the 

last and only memory of a king who in his lifetime perhaps found himself cramped in the 

immense palace of Karnak…” 

 

When treating our patients for paracetamol toxicity we are indeed fortunate in having 

our own “Rosetta stone” for interpreting the meaning of the past history of our patients’ 

ingestions. It comes to us in the form of the paracetamol treatment nomogram. It is the 

key by which we may plan the ongoing management of these patients.  

 

 

 

 



PARACETOMOL POISONING 

 

Introduction 

 

Paracetamol is the most widely available over the counter analgesic in the world. 

 

It is the single most commonly taken drug in overdoses that lead to hospital presentation 

and admission. 

 

Hepatic failure and death are uncommon outcomes of paracetamol overdose and toxicity, 

although it remains the most important single cause of acute fulminant hepatic failure in 

the Western world. 

 

Treatment of paracetamol overdose with N-acetylcysteine guarantees survival if 

administered within 8 hours of acute ingestion, and the outcome is the same 

regardless of when treatment is given within this 8 hour window.  

 

Beyond 8 hours of ingestion efficacy decreases with increasing delay to treatment. 

 

The current standard Australasian guidelines for paracetamol toxicity are a result 

of a consensus statement from Australasian clinical toxicologists consulting to the 

Australasian poisons information centers and published in November 2019. 1 

 

Important clinical scenarios of paracetamol toxicity include: 

 

1. Acute single ingestions, of standard preparations, with a known time of 

 ingestion: 

 

● Who present within 2 hours 

 

● Who present from 2-8 hours 

 

● Who present after 8 hours 

 

2. Patients who present with a massive ingestion (> 30 grams) 

 

3. Patients who present following an unknown time of ingestion. 

 

4. Acute single ingestions, of modified (or extended) release preparations 

        

5 Multiple or staggered overdoses. 

 

6 Repeated supratherapeutic ingestions. 

 

7 Inadvertent pediatric ingestions. 

 

8. Intravenous formation administrations errors.  

 



9. Established hepatotoxicity - fulminant liver failure.  

 

See also separate documents on: 

 

● Paracetamol (Drug folder) 

 

● N-Acetylcysteine (in Drugs folder) 

 

● Acute Liver failure (in GIT folder) 

 

Epidemiology  

 

Paracetamol is a very common agent taken in deliberate self-poisoning, and a common 

agent in accidental overdoses in adults and children.  

 

Paracetamol poisoning is the most common cause of severe acute liver injury, in 

“Western” countries. 

 

Paracetamol poisoning is the most common reason for calls to Poisons Information 

Centres in Australia and New Zealand. 

 

Preparations 

 

Paracetamol as:  

 

Tablets:     

 

● 500 mg (immediate release)  

 

● 665 mg (modified release). 

 

Modified tablets should not be chewed or crushed before swallowing. Each 

contains 665 mg of paracetamol and provides up to 8 hours pain relief; 3 times 

daily dosing appears to be clinically equivalent to immediate release paracetamol 

which is taken 4 times daily. 1 

 

Some formulations (such as “Panadol Osteo”) incorporate a combined 

formulation for an immediate release and a sustained release dose of paracetamol 

as 69% modified-release and 31% immediate-release paracetamol in each 665 

mg tablet.  

 

Liquid:     

 

● A wide range of concentrations available for paediatric use. 

 

 ♥ Most commonly: 125 mg/ 5mls, 240 mg/ 5mls. 

 

Suppositories:   



 

● Generally available in 125 mg, 250 mg and 500 mg strengths. 

 

Ampoules:    

 

● Vials containing paracetamol 10 mg/mL of 50 mL, 100 mL 

 

 Therefore 1gram of paracetamol in 100 ml. 

 

Fixed combination:  

 

● Note that paracetamol is frequently present in a large number of composite 

 or fixed combination medications, most commonly in combination with codeine 

 or NSAIDS in many “cough and cold” products. 

 

Toxicology 

 

Large doses of paracetamol may saturate sulphate and glucuronide conjugation 

mechanisms. Once this occurs, there will be increased metabolism via the cytochrome 

P450 pathway. 

 

When glutathione depletion reaches a critical level (believed to be about 30 % of normal 

stores) a highly reactive metabolite N-acetyl-p-benzoquinoneimine, (NAPQI) begins to 

be produced in increasing amounts via the alternative via the cytochrome P450 pathway. 

 

This metabolite binds to intracellular proteins resulting in hepatocyte damage. 

 

Very massive ingestions causing extremely high serum paracetamol concentrations 

(usually > 800 mg/L or > 5000 μmol/L) may be associated with an early decrease in level 

of consciousness and lactic acidosis. This is secondary to a direct mitochondrial 

poisoning effect, rather than hepatotoxicity. 

 

Pharmacokinetics 

 

Absorption: 

 

Paracetamol can be given orally, rectally and intravenously. 

 

Orally: 

 

● Paracetamol is rapidly absorbed from the small intestine. 

 

● The onset of pain relief is approximately 30 minutes after oral administration. 2 

 

● Peak serum concentrations occur within 2 hours for standard tablet or capsule 

 formulations and within 30 minutes for liquid preparations. 

 



● Peak serum concentrations after therapeutic doses do not usually exceed 130 

 micromol/L. 

 

Rectally: 

 

● The recommended rectal and oral doses are generally the same; however, the 

 rectal dose required to produce a plasma concentration may be higher than 

 that using the oral route, and rectal absorption can be erratic. 

 

IV: 

 

● Following IV administration, onset of action is within 5 to 10 minutes, peak 

 effect is at one hour, and duration is 4 to 6 hours. 1 

 

Distribution: 

 

● The volume of distribution of paracetamol is approximately 1 L/kg. 

 

 Distribution is to most tissues and usually occurs within 4 hours of ingestion for 

 standard preparations and two hours for liquid preparations. 

 

● It is not extensively bound to plasma proteins, at 10-25 %.  

 

● Paracetamol can cross the human placenta. 

 

● Paracetamol is excreted into human breast milk in small amounts.  

 

Metabolism and excretion: 

 

The elimination half-life is 1.5 - 3 hours. 

 

20 % of an ingested dose undergoes first pass metabolism by sulphation in the gut wall.  

 

The remainder then undergoes hepatic metabolism via two pathways: 

 

● 90% undergoes hepatic metabolism to inactive conjugates of sulphate and 

 glucuronide, which are excreted in the urine. 

 

● 10% is metabolized by cytochrome P450 oxidation to give a highly reactive 

 metabolite N-acetyl-p-benzoquinoneimine, (NAPQI).  

 

 This in turn is immediately bound by intracellular glutathione and is then 

 eliminated in the urine as inactive mercapturic metabolites.    

 

Large doses of paracetamol may saturate sulphate and glucuronide conjugation 

mechanisms. Once this occurs, there will be increased metabolism via the 

cytochrome P450 pathway. 

 



When glutathione depletion reaches a critical level (believed to be about 30 % of 

normal stores) NAPQI begins to bind to other intracellular proteins resulting in 

hepatocyte damage.  

 

Risk Assessment 

 

Important factors to be considered in the risk assessment of paracetamol overdose 

include:  

 

1. The dose ingested, (see below). 

 

2. The timing of the ingestion. 

 

● The most important risk factor for liver damage and death after acute 

 paracetamol ingestion is the time until treatment with acetylcysteine 

 commences.  

 

Treatment started within 8 hours will prevent serious hepatic injury, in 

almost all patients.  

 

3. The preparation ingested 

 

 ● Immediate (standard) release v slow (modified) release.  

 

4. The mode of ingestion: 

 

 ● Single versus staggered.  

 

5 Clinical and/or laboratory features suggestive of hepatic injury:  

 

● The serum paracetamol level and its correlation with the paracetamol 

treatment nomogram.  
 

6 Risk factors for increased susceptibility to paracetamol toxicity. 

 

Predisposing risk factors for paracetamol toxicity are thought to include: 

 

● Chronic ethanol abuse. 

 

● Use of liver enzyme inducing drugs. 

 

● Prolonged fasting. 

 

● Dehydration. 

 

The dose ingested: 

 

Paracetamol dosing that may be associated with acute liver injury is as follows:  



 

 

Ingestion type 

 

 

Dose 

 

 

Acute single ingestions ♥ 

 

 

●   ≥ 10 grams 

 

Or  

 

●   ≥ 200 mg/kg  

 

 

Repeated supra-therapeutic ingestions♥♥ 

 

 

Whichever is less, over a single 24 hour period: 

 

●   ≥ 10 grams 

 

Or  

 

●    ≥ 200 mg/kg  

 

Whichever is less over a single 48-hour period: 

 

●    ≥ 12 grams   

 

Or 

 

●    ≥ 300 mg/kg 

 

≥  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, including 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 grams/day. For paediatric dosage, 

 refer to local guidelines. 

 

 



The serum paracetamol level and its correlation with the paracetamol treatment 

nomogram: 

 

The best marker indicating the potential for hepatic injury is a timed serum 

paracetamol level that is plotted on the paracetamol treatment nomogram. (See 

appendix 1 below). 

 

The paracetamol treatment nomogram is used to decide whether to: 

 

● Start  

 

Or  

 

● Continue  

 

acetylcysteine therapy.  

 

Acute liver injury can occur if a patient’s serum paracetamol concentration is above the 

nomogram line. 

 

It is an excellent predictor of risk for acute ingestions of immediate release paracetamol 

with a known time of ingestion. 

 

The nomogram cannot be applied in those: 

 

● Presenting > 24 hours post ingestion  

 

● In whom the time of ingestion cannot be determined. 

 

● Have taken modified-release preparations 

 

● Have taken supratherapeutic ingestions. 

 

It is important to check the units utilised as many laboratories have recently changed 

from μmol/L to mg/L. As most laboratories now utilise mg/L these units appear on the 

left axis of the nomogram, (previously they appeared on the right).   

 

The 150 mg/L (1000 μmol/L) at 4 hours nomogram is currently used in the USA, 

Canada, Australia and New Zealand. This contrasts with the United Kingdom that 

utilises a lower nomogram treatment line of 100 mg/L (660 μmol/L) at 4 hours. This has 

resulted in tens of thousands of very low risk patients in the UK receiving acetylcysteine 

exposing them to the risks of treatment and increasing rates of hospital admissions at a 

very substantial cost 

 

Clinical Features 

 

Important points of history: 

 



1. Specific enquiry on paracetamol ingestion: 

 

Because of its ready availability there is a general public perception of 

innocuousness regarding the potential for paracetamol toxicity.  

 

It is for this reason that paracetamol ingestion may not even be volunteered to 

medical staff on hospital presentation for “unwellness” or overdose of other 

agents. 

 

 Accordingly: 

 

● The possibility of paracetamol ingestion must always be considered in any 

patient who presents with intentional overdose of any drug.  

 

 It is the most commonly taken drug in overdose leading to hospital 

presentation and admission and is commonly taken as a co-ingestant with 

other agents. 

 

● Any patient with unexplained abnormalities in hepatic function should be 

questioned specifically on recent paracetamol ingestion, be it intentional 

or inadvertent supratherapeutic ingestion. 

 

2. Careful enquiry from patient and/or others concerning the details of the ingestion 

including: 

 

● The amount taken. 

 

● The time taken. 

 

● Whether the ingestion was single or multiple. 

 

● The nature of the preparation taken, (tablet versus liquid, standard versus 

slow release, or single agent versus mixed agents such as paracetamol and 

codeine preparations). 

 

3. The possibility of co-ingestants, as for any overdose. 

 

4. Co-morbidities, particularly in relation to factors which may increase the 

possibility of paracetamol toxicity, (such as alcohol abuse, liver enzyme inducing 

drugs, prolonged fasting and dehydration). 

 

Important points of examination: 

 

1. Initial examination findings in isolated paracetamol ingestions in the vast majority 

of cases will be normal.  

 

2. Immediate threats to ABC issues are rare, unless presentation of large ingestions 

are late and the patient has established hepatic failure. 



 

● Massive ingestions (> 30 grams or > 5000 micro-mols/L blood levels) 

may be associated with an early decrease in conscious state and lactic 

acidosis. 

 

3. Presentations of serious ingestions may not demonstrate clinical or biochemical 

signs of liver damage for up to 24 hours. 

 

 Clinical signs may include:  

 

 ● Altered conscious state/ confusion. 

 

● Nausea and vomiting. 

 

● Right upper quadrant abdominal pain and tenderness. 

 

 ● Jaundice. 

 

Clinical Phases of Acute Paracetamol Toxicity: 

 

In the minority of patients who go on to develop hepatic injury, following acute 

paracetamol overdose, 4 clinical phases are (in general) recognized, (Murray 2015).  

 

Phase 1 (< 24 hours): 

 

● Usually asymptomatic 

 

● Occasionally nausea and vomiting. 

 

Phase 2 (1-3 days): 

 

● Right upper quadrant pain and tenderness. 

 

● Biochemical impairment including: Elevation of liver transaminases, 

(ALT/AST > 1000 IU/L is considered significant), INR may be prolonged, renal 

impairment may occur, hyperbilirubinemia may occur.  

 

Phase 3 (3-4 days): 

 

● Clinically fulminate hepatic failure, (encephalopathy, coagulopathy, renal failure, 

acidosis)  

 

Phase 4 (4 days-2 weeks): 

 

● A recovery phase, during which hepatic structure and function return to normal. 

 

 

 



Investigations 

 

Investigations include: 

 

Blood tests:  

 

1. FBE 

 

 ● Depressed platelet levels will relate to prognosis. 

 

2. U&Es/ glucose 

 

3. LFTs: 

 

● All patients who present with paracetamol self-poisoning regardless of the 

 stated dose should be assessed with a serum paracetamol concentration 

 and alanine aminotransferase (ALT).  

 

These results are utilised to guide management, the serum paracetamol 

concentration is utilised in conjunction with the paracetamol treatment 

nomogram in those presenting within 24 hours post-ingestion.  

 

The initial ALT helps guide management in those presenting greater than 

8 hours post-ingestion.  

 

An ALT is now suggested to be taken in all patients including those 

presenting within 8 hours post-ingestion, as in these patients it will serve 

as a baseline.  

 

Clinical or biochemical evidence of liver injury may not be apparent for 

up to 24 hours after acute paracetamol overdose. 

 

4. Coagulation profile  

 

5. Beta HCG 

 

6. Serum paracetamol level: 

 

 0-4 hours after paracetamol ingestion: 

 

 ● Paracetamol level at 4 hours, or as soon thereafter as possible. 

 

● A paracetamol level need not be done before 4 hours. 

 

 4-8  hours after paracetamol ingestion: 

 

 ● An immediate paracetamol level. 

 



 > 8  hours after paracetamol ingestion: 

 

 ● An immediate paracetamol level. 

. 

 And commence treatment with NAC immediately if a toxic dose has 

been taken. 
 

7. Venous blood gases/ lactate. 

 

8. Others, such as Blood alcohol, as clinically indicated. 

 

ECG: 

 

Routine in overdose management - looking for abnormalities associated with cardiac 

toxicity, from possible coingestants.      

 

Timing of Blood Tests:   

 

The currently recommended investigations for acute immediate and modified release 

paracetamol ingestion according to time from ingestion to acetylcysteine treatment are as 

follows: 

 

 

Time (hours) from 

paracetamol ingestion to 

acetylcysteine  

 

 

 

 

Investigations on admission  

 

 

Investigations at the 

completion of acetylcysteine  

 

 

< 24 hours  

 

 

ALT and serum paracetamol  

 

 

ALT 

 

> 24 hours  

 

 

ALT  

 

INR 

 

Serum paracetamol  

 

 

ALT  

 

INR 

 

 

Patients with an abnormal 

ALT  

 

 

 

UEC, LFTs, INR, BSL, 

phosphate and VBG (for pH 

and lactate).  

 

 

Repeat investigations every 

12 hours including:  
UEC, LFTs, INR, BSL and 

VBG (looking at the pH and 

lactate).  

 

 

 



NOTES:  

 

If the initial paracetamol concentration is ≥ double the nomogram line (e.g. 300 mg/L 

at 4 hours) or a modified-release preparation has been ingested, then repeat the 

paracetamol concentration at the completion of acetylcysteine. 

 

A mild elevation in international normalised ratio (INR) no greater than 2.0, may occur 

early in those without hepatic injury. This is due to direct inhibition of clotting factor 

production and activity, by paracetamol and acetylcysteine, respectively. 

 

Management  

 

The approach to management will vary according to the type of presentation: 

 

These include:  

 

1. Acute single ingestions, of standard preparations, with a known time of ingestion: 

 

● Who present within 2 hours 

 

● Who present from 2-8 hours 

 

● Who present after 8 hours 

 

2. Patients who present with a massive ingestion (> 30 grams) 

 

5 Multiple or staggered overdoses. 

 

3. Patients who present following an unknown time of ingestion. 

 

4. Acute single ingestions, of modified (or extended) release preparations 

        

6 Repeated supratherapeutic ingestions. 

 

7 Inadvertent pediatric ingestions. 

 

8. Intravenous formation administrations errors.  

 

See separate sections below.  

 

Immediate Resuscitation: 

 

Immediate threats to the airway, breathing and circulation are very rare in isolated 

paracetamol overdose.  

 

In exceptional cases, massive ingestion causing extremely high serum paracetamol 

concentrations (usually > 800 mg/L or > 5000 μmol/L) may be associated with an early 

decrease in level of consciousness and lactic acidosis.  



 

This is secondary to a direct mitochondrial poisoning effect, rather than hepatotoxicity. 

 

Haemodialysis has been described in this setting for severe metabolic acidosis but is not 

generally required; clinical toxicology advice should be sought if this is considered. 

 

Any alteration of conscious state should prompt bedside testing for hypoglycaemia.  

 

This is only likely to be due to paracetamol if there is frank hepatic failure. 

 

Activated charcoal: 

 

Activated charcoal (50 grams in an adult) is recommended in awake and cooperative 

patients in the following scenarios:  

 

1. Within 2 hours of ingesting a toxic dose of paracetamol: 

 

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

 

2. Within 4 hours of ingesting  

 

≥ 30 grams of immediate-release paracetamol. 

 

A toxic dose (≥ 10 grams or ≥ 200 mg/kg  - whichever is less) of modified-

release paracetamol.  

 

Note in larger overdoses activated charcoal may be indicated up to 24 hours post-

ingestion, (seek Toxicologist advice). 

 

Activated charcoal administered within 2 hours of an immediate release paracetamol 

ingestion reduces the absorbed paracetamol dose and the likelihood that acetylcysteine 

will subsequently be required.  

 

In those who ingest greater than 30 grams of paracetamol, activated charcoal within 4 

hours of ingestion is associated with a reduced risk of acute liver injury. 

 

Modified-release paracetamol ingestions, particularly large doses, may result in 

prolonged and erratic paracetamol absorption. Activated charcoal should be 

administered for up to 4 hours post-ingestion and even longer in larger overdoses. 

 

Nevertheless, if activated charcoal cannot be administered, treatment with acetylcysteine 

within 8 hours guarantees survival in almost all cases.  

 

Therefore, activated charcoal alone is not a life-saving treatment that may be imposed 

under a duty-of-care principle. 

 

Significant hepatic injury is extremely rare after acute single accidental paracetamol 

ingestion in children under 6 years of age, and it is very uncommon for them to have 



concentrations that require acetylcysteine treatment. Therefore, gastrointestinal 

decontamination with activated charcoal is not indicated in children under 6 years of age, 

even if they might have ingested a toxic dose of paracetamol. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ACUTE SINGLE INGESTIONS OF STANDARD PREPARATIONS WITH KNOWN 

TIME OF INGESTION 

 

Acute immediate release paracetamol overdose with a known time of ingestion  

 

Treatment with acetylcysteine ensures survival if administered within 8 hours of 

paracetamol ingestion.  

 

Beyond 8 after ingestion, its efficacy decreases with increasing delay to treatment.  

 

If the result of a paracetamol concentration can be obtained within 8 hours of ingestion, 

acetylcysteine administration may be delayed until a serum paracetamol concentration 

plotted on the nomogram confirms it is indicated.  

 

This is provided treatment can still be commenced within the 8-hour window if it is 

required.  

 

Supplementary investigations such as liver function tests or a coagulation profile do not 

refine the initial risk assessment or change management in this group. However, a 

baseline ALT is performed for comparison to the ALT at the completion of 

acetylcysteine.  

 

If a paracetamol concentration cannot be obtained until 8 or more hours after 

ingestion, acetylcysteine should be commenced immediately if the reported dose 

exceeds the threshold for possible toxicity or the patient shows clinical signs suggestive 

of paracetamol hepatotoxicity (nausea, vomiting, right upper quadrant pain or 

tenderness). Evaluation of serum paracetamol concentration and ALT should then be 

performed as soon as possible.  

 

If the serum paracetamol concentration is subsequently found to be below the nomogram 

line and ALT concentration is ≤ 50 U/L, acetylcysteine may be ceased.  

 

If the paracetamol concentration is above the line OR ALT > 50 U/L (and increasing if 

baseline ALT > 50 U/L), acetylcysteine should be continued.  

 

There is a small (< 1%) risk of patients developing acute liver injury despite having a 

paracetamol concentration below the 150 mg/L (1000 μmol/L) at 4 hours nomogram line. 

Hence patients not given acetylcysteine should be advised to return for further assessment 

if they develop abdominal pain, nausea or vomiting after discharge. 

 

For a summary of the treatment of acute single ingestions of standard preparation 

paracetamol  with a known time of ingestion, see Appendix 2 below.   

 

 

 

 

 

 



PATIENTS WHO PRESENT WITH A MASSIVE INGESTION (> 30 GRAMS) 

 

Most patients ingest < 30 grams of paracetamol.  

 

The majority of those given acetylcysteine have paracetamol concentrations just above 

the treatment nomogram line.  

 

A small percentage of patients, those usually ingesting ≥ 30 grams, have a high initial 

paracetamol concentration greater than double the nomogram line and are at increased 

risk of acute liver injury if given standard acetylcysteine regimens (300 mg/kg of 

acetylcysteine over 20 hours).  

 

In some studies, 5-7% of these patients will still develop hepatotoxicity despite being 

treated within 8 hours with acetylcysteine.  

 

This risk of acute liver injury increases with increasing paracetamol concentrations.  

 

In patients with high paracetamol concentrations, the standard acetylcysteine regimen is 

not adequate to detoxify increasing amounts of NAPQI produced in large overdoses and 

hence higher doses of acetylcysteine are warranted.  

 

Those with an initial paracetamol concentration greater than double the nomogram 

line have been shown to benefit from an increased dose of acetylcysteine.  

 

The second bag in the two-bag acetylcysteine regimen should be doubled to 200 mg/kg 

IV acetylcysteine over 16 hours (instead of 100 mg/kg over 16 hours).  

 

Patients with even higher concentrations (e.g. ≥ triple the nomogram line) may benefit 

from even higher acetylcysteine doses. These patients should be discussed with a 

clinical toxicologist or Poisons Information Centre. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MULTIPLE OR STAGGERED OVERDOSES 

 

This entity is distinct from repeated-supratherapeutic ingestion which is ingestion of 

excessive paracetamol for therapeutic purposes 

 

Multiple or staggered overdosing refers to paracetamol ingestions over a period of more 

than 2 hours. 

 

Staggered ingestions should be treated as per the acute immediate release ingestion 

protocol utilising the earliest time of ingestion for plotting the time on 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 acetylcysteine. 

 

If the first paracetamol concentration was measured within 2 hours of the last ingested 

paracetamol dose it should be repeated after 2 hours to ensure there is no ongoing 

absorption.  

 

If either concentration is above the nomogram line (using time from the EARLIEST 

ingestion), start/continue treatment with acetylcysteine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PATEINTS WHO PRESENT WITH AN UNKNOWN TIME OF INGESTION 

 

If the time of ingestion is unknown, or uncertain, it is safest to simply treat the patient 

as a delayed presentation, (i.e. > 8 hours) 

 

Therefore the > 8 hours scenario (acute single ingestion) is followed and acetylcysteine 

is commenced immediately.  

 

If the serum paracetamol concentration is > 10 mg/L (66 μmol/L) or the ALT is > 50 

U/L, acetylcysteine treatment should then be continued.  

 

If further history becomes available and the serum paracetamol concentration can then be 

accurately plotted on the nomogram, this should be done, and acetylcysteine 

discontinued if the paracetamol concentration is below the treatment line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ACUTE SINGLE INGESTIONS OF MODIFIED RELEASE PREPARATIONS 

        

Modified-release paracetamol preparations contain 69% modified-release and 31% 

immediate-release paracetamol in a 665 mg tablet.  

 

Following an acute overdose of modified-release paracetamol patients may have 

persistently high paracetamol concentrations, double paracetamol peaks, and ongoing 

absorption.  

 

Many patients require prolonged acetylcysteine treatment and treatments such as 

activated charcoal and increased acetylcysteine may not substantially mitigate the risk of 

acute liver injury 

 

All modified-release paracetamol overdose (including mixed ingestion of immediate and 

modified release paracetamol) of ≥ 10 grams or 200 mg/kg (whichever is less) should be 

offered activated charcoal up to 4 hours post-ingestion.  

 

For massive (≥ 30 grams) modified-release paracetamol overdoses, absorption may 

continue for up to 24 hours post-ingestion; and so patients may benefit from activated 

charcoal beyond 4 hours. 

 

The nomogram should not be used to assess need for treatment of potentially toxic 

modified-release ingestions.  

 

Paracetamol concentrations are useful to guide further management such as 

acetylcysteine dosage (e.g. the need for increased or prolonged treatment) and need for 

further decontamination (e.g. further doses of activated charcoal if paracetamol 

concentrations remain unchanged or rise).  

 

Importantly, all those who ingest ≥ 10 grams or 200 mg/kg (whichever is less) should 

immediately commence acetylcysteine and receive a full 20 hour course of 

acetylcysteine regardless of their serum paracetamol concentration(s). 

 

All patients who ingest ≥ 30 grams or ≥ 500 mg/kg of modified release paracetamol or 

have a paracetamol concentration greater than double the nomogram line should 

receive an increased dose of acetylcysteine. The second bag in the current standard IV 

acetylcysteine regimen should be doubled to 200 mg/kg IV acetylcysteine over 16 hours.  

 

This is because the majority of the preparation is modified-release and initial paracetamol 

concentrations may only reflect the immediate-release component of the preparation.  

 

Hence, following large modified release paracetamol ingestions acetylcysteine doses may 

be inadequate due to ongoing paracetamol absorption.  

 

Those who report ingesting less than a toxic dose (< 10 grams AND < 200 mg/kg) should 

have two serum paracetamol concentrations 4 hours apart, starting at least 4 hours 

post-ingestion.  

 



If either is above the nomogram line, a standard course of acetylcysteine should be 

given.  

 

Acetylcysteine is often required for much longer durations.  

 

ALT and a paracetamol concentration should be checked near the completion of the 

second bag of acetylcysteine. 

 

Acetylcysteine should be continued if the paracetamol concentration is: 

 

● ≥ 10 mg/L (66 μmol/L)  

 

OR  

 

● ALT is elevated (> 50 U/L) and increasing (if baseline ALT > 50 U/L).  

 

Small fluctuations in ALT (e.g. +/- 20 U/L or +/-10%) are common and don’t on their 

own indicate the need for ongoing acetylcysteine.  

 

Higher doses of acetylcysteine may be required in subsequent infusions if the 

paracetamol concentration remains ≥ 100 mg/L (660 μmol/L) and further Toxicologist 

advice should be sought. 

 

For a summary of the treatment of acute single ingestions of modified release 

preparation paracetamol  with a known time of ingestion, see Appendix 4 below.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



REPEATED SUPRATHERAPEUTIC INGESTIONS 

 

Patients who ingest excessive paracetamol for a therapeutic purpose (e.g. pain, viral 

illness) or ingest therapeutic doses of paracetamol and have symptoms of acute liver 

injury (e.g. abdominal pain, nausea and vomiting) are managed according to the 

repeated supratherapeutic ingestion protocol.   

 

If the ingestion is deliberate/intentional they should be managed as per acute intentional 

ingestion.  

 

There is little evidence to guide risk assessment for repeated ingestion of high doses of 

paracetamol. The margin of safety has for many years been assumed to be high. Minor 

subclinical elevations of serum ALT are quite common with prolonged therapy. 

However, hepatotoxicity has been reported at doses within the therapeutic range of 

paracetamol (in some cases at doses even less than the recommended 4 grams/day).  

 

The reasons why certain individuals are at greater risk of toxicity are unclear, but toxicity 

may be influenced by: 

 

● Age 

 

● Comorbidities 

 

● Alcohol use 

 

● Nutritional status (e.g., prolonged fasting) 

 

● Concurrent medicines 

 

● Genetics.  

 

Glutathione depletion or CYP450 induction. 

 

Some patients are likely to be at increased risk for acute liver injury following repeated 

supratherapeutic ingestion due to glutathione depletion or CYP450 induction.  

 

Clinical “flags” would include pregnancy, prolonged fasting, chronic alcoholism, 

febrile illness and chronic use of CYP450 inducing drugs (e.g. carbamazepine).   

 

Hence, the threshold for potentially toxic dosing has been made deliberately and 

conservatively low. 

 

Those patients who meet the criteria for supratherapeutic ingestion should have a 

paracetamol concentration and ALT measured.  

 

There is evidence that the combination of a low paracetamol concentration and normal 

ALT at any time indicates there is minimal risk of subsequent hepatotoxicity.  

 



If the paracetamol concentration is > 20 mg/L (132 μmol/L) or ALT > 50 U/L, then 

acetylcysteine is commenced, and pathology repeated 8 hours after the initial sampling.  

 

Those with significant acute liver injury secondary to paracetamol will have a very high 

and/or rapidly rising ALT.  

 

Small fluctuations in ALT (e.g. +/- 20 U/L or +/-10%) are common and do not on their 

own indicate the need for ongoing acetylcysteine.  

 

All patients with an initial ALT > 1000 U/L should receive at least a full 20 hour course 

of IV acetylcysteine. 

 

For a summary of the treatment of repeated supratherapeutic ingestions of 

paracetamol, see Appendix 5 below.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INADVERTANT PAEDIATRIC INGESTIONS 

 

Paediatric patients (children < 6 years) are thought to be less susceptible to 

paracetamol toxicity than older children and adults.  

 

Furthermore, they usually present with accidental liquid paracetamol ingestions.  

 

Young children who ingest liquid paracetamol have rapid absorption and an earlier time 

to peak paracetamol concentration because of shorter elimination half-lives.  

 

Activated charcoal is not indicated in this group as liquid preparations have rapid 

absorption. 

 

In children < 6 years of age, where ingestion of > 200 mg/kg of liquid paracetamol is 

suspected, a serum paracetamol concentration should be measured at least 2 hours 

post-ingestion.  

 

If the 2 ( - 4) hour concentration is < 150 mg/L (1000 μmol/L), acetylcysteine is not 

required.  

 

If the 2-hour paracetamol concentration is > 150 mg/L (1000 μmol/L), this should be 

repeated 4 hours post-ingestion and acetylcysteine commenced if this is ≥ 150 mg/L 

(1000 μmol/L). 

 

A 2 hour concentration should only be utilised in a well-child < 6 years of age with an 

isolated liquid paracetamol ingestion.  

 

In all other cases a 4 hour concentration should be performed.  

 

Further, for those children who present later than 4 hours post-ingestion or in children 

older than 6 years of age, treatment is as per the adult acute paracetamol exposure 

guideline. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INADVERTANT IV ADMINISTRATION ERRORS 

 

Treatment thresholds for intravenous paracetamol medication errors are lower than for 

an oral ingestions.  

 

The most common are iatrogenic and due to ten-fold calculation errors in children.  

 

These situations should be discussed with a Clinical Toxicologist at the Poisons 

Information Centre.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



N-acetylcysteine  

 

Traditionally NAC was administered as a 3 bag infusion regime. Current expert opinion 

now favours a 2 bag infusion regime.  

 

The 2 bag infusion regime has 2 advantages: 

 

● Less anaphylactoid reactions (slower initial infusion rate) 

 

● Less complex to administer, (hence less chance of dosing errors). 

 

There is no loss of efficacy with the 2 bag protocol    

 

Each stage contains different doses, totalling 300 mg/kg over a period of 20 hours. 

 

Prescription of N-acetylcysteine requires a two stage calculation to determine the 

appropriate weight-based dose and then the volume required.  

 

● Calculation or transcription errors may lead to potentially fatal dosing errors.  

 

 It is for this reason that specific dosing tables are recommended. These will 

preclude the need for calculations and decrease the potential for error, (see dosing 

tables below). 

 

● Calculation of N-acetylcysteine dosing is based on estimated body weight to the 

nearest 10 kg, to a maximum weight of 110 kg.  

 

● Volumes are weight adjusted for children 

 

See separate document - N-acetylcysteine (in Drugs folder) for dosing regimens and 

tables. 

 

Therapeutic End Point: 

 

This is usually based on normalization of liver transaminases (ALT). 

 

Note that paracetamol overdose in patients without hepatic injury (i.e. normal LFTs) 

causes a mild increase in INR by reducing functional Factor VII levels.   

  

NAC can also cause a small rise INR however most of the rise in INR is due to a direct 

paracetamol effect.  

 

Therefore an isolated increase in INR (in the setting of normal liver function tests) is an 

expected consequence of paracetamol toxicity, (with or without NAC treatment) and so  a 

mildly elevated INR (in the setting of normal liver function tests) is not of itself an 

indication to continue NAC therapy in cases of paracetamol overdose.       

 

The increase in INR will resolve naturally. 



 

The increase in INR should not present management problems for clinicians aware of this 

phenomenon because the changes in INR are lesser and occur earlier (median time 16 

hours, as opposed to peaking at day 3 to 4) than those observed with established 

paracetamol hepatotoxicity (e.g. ALT or AST > 1,000 U/L).  

 

Some patients will require ongoing treatment with acetylcysteine if they have: 

 

● A persistently high paracetamol concentration of > 10 mg/L (66 μmol/L)  

 

Or 

 

● If the ALT is > 50 U/L and increasing. 

 

If hepatic injury is suspected after the 2 infusion stages N-acetylcysteine is continued 

at the rate of the second infusion stage, (i.e. 100 mg/kg per 16 hours). 

 

Higher infusion rates may be warranted for massive paracetamol ingestions, especially 

if the paracetamol concentration is ≥ 100 mg/L (660 μmol/L) at the completion of the 

initial acetylcysteine infusion. A clinical toxicologist should be consulted in such cases. 

Regular clinical review and at least 12 hourly blood tests are recommended for those 

requiring prolonged treatment. 

 

Hepatotoxicity and Liver Failure: 

 

Only a small proportion of patients develop hepatotoxicity (i.e. ALT > 1000 U/L).  

 

Early symptoms include: 

 

● Nausea, vomiting 

 

● Abdominal pain  

 

● Right upper quadrant tenderness.  

 

Of these only a minority will develop fulminant hepatic failure  

 

Typically, in those with paracetamol induced acute liver injury the ALT and AST will 

rise for 3 - 4 days before recovering.  

 

In those patients who require acetylcysteine beyond 20 hours n-acetylcysteine can be 

ceased if all the following criteria have been met: 

 

● ALT or AST are decreasing 

 

● INR < 2.0 

 

● Patient is clinically well 



 

AND 

 

● For modified-release ingestions and those with an initial paracetamol 

 concentration greater than double the nomogram line: paracetamol concentration 

 < 10 mg/L (66 μmol/L)  

 

A Liver Transplant Unit should be consulted if any of the following criteria are met: 

 

● INR > 3.0 at 48 hours or > 4.5 at any time 

 

● Oliguria or creatinine > 200 μmol/L 

 

● Persistent acidosis (pH < 7.3) or arterial lactate > 3 mmol/L 

 

● Systolic hypotension with BP < 80mmHg, despite resuscitation 

 

● Hypoglycaemia, severe thrombocytopenia or encephalopathy of any degree 

 

● Any alteration of consciousness (GCS < 15) not associated with sedative co-

 ingestions. 

 

Do not give clotting factors unless bleeding or after discussion with a Liver Transplant 

Unit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1: Australasian Consensus Nomogram for Paracetamol Toxicity: 

 

This Australian consensus nomogram is based on the older Rumack-Mathew nomogram, 

which it simplifies in two ways: 

 

● The Rumack-Mathew nomogram was a log scaled nomogram and this made 

plotting levels accurately more problematic. The new nomogram is not log scaled 

and thus facilitates more accurate plotting of paracetamol levels. 

 

● A single treatment line is used instead of the original two, that required a risk 

assessment stratification for those thought to be at a theoretically increased risk 

of paracetamol toxicity. There was however no good consensus even among 

experts about whether or not treatment should be given at the lower line. 

 



In practice this risk assessment was ill defined and imprecisely applied. The new 

treatment line is conservative and thus provides both a margin for safety for 

patients possessing theoretical risk factors and a small margin of error for 

estimation of time of ingestion. The need for several potentially confusing lines is 

thus avoided. 

 

 



Appendix 2, Paracetamol Overdose - Immediate Release - Single Ingestion 



Appendix 3, Paracetamol Overdose - Immediate Release - Single Ingestion 

 - No Pathology Available 

 

 

This flow chart applies to facilities that do not have the capacity to measure a 

paracetamol concentration and/or alanine aminotransferase (ALT) but are able to 

administer intravenous acetylcysteine. All other facilities should follow the immediate 

release paracetamol ingestion management flow chart. 

 

Patients who have ingested modified release overdoses ≥ 10 grams or ≥ 200 mg/kg 

(whichever is less) should have activated charcoal and acetylcysteine started and 

transfer arranged. ‡ These patients are at increased risk of acute liver injury and so 

require further assessment at a hospital that has pathology services. 



Appendix 4, Paracetamol Overdose - Modified Release - Single Ingestion 

 



Appendix 5, Paracetamol Overdose - Repeated Supratherapeutic Ingestion 

 

 

 



 

ALT = alanine aminotransferase.  

 

* 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, refer to local guidelines.  

 

† Patients with abnormal liver function tests, not felt to relate to paracetamol ingestion, 

should have further investigation by their local medical provider for other causes.  

 

§ If ALT > 1000 U/L, a 20-hour course of acetylcysteine should be completed and a 

clinical toxicologist or Poisons Information Centre should be consulted.  

 

Patients with significant acute liver injury secondary to paracetamol will have a very 

high and/or rapidly rising ALT.  

 

Small fluctuations in ALT (e.g., ± 20 U/L or ± 10%) are common and do not on their own 

indicate the need for ongoing acetylcysteine. 
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