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Paracetamol Overdose 

• Most common drug taken in overdose 

• Accounts for ~ 200 deaths/year in UK  

• 15 – 20 tablets (7.5-10g) = overdose  

• In overdose paracetamol is both a hepatic and 

renal toxin 

• Causes severe centrolobular necrosis of the liver 

• 10% of patients have renal toxicity (acute tubular 

necrosis) 

•   
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Tylenol ®) 

NB component of compound 

analgesics such as co-codamol, co-

dydramol & co-proxamol and 

amongst OTCs some Alka-Seltzer ®, 

Anadin ® and Beechams-Powders ® 

preparations. 
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CYP2E - minor pathway except 

in overdose! 

Paracetamol Metabolism 
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• Toxic doses* (i.e. two to three times the maximum 
therapeutic dose) cause a serious, potentially fatal 
hepatotoxicity. As little as 12g can be fatal 

• Renal toxicity can also occur.  

• These toxic effects occur when the liver enzymes 
catalysing the normal conjugation reactions are saturated, 
causing the drug to be metabolised by the mixed function 
oxidases.  

• More toxic if liver enzymes induced or reduced ability to 
conjugate toxin 

• The resulting toxic metabolite, N-acetyl-p benzoquinone 
imine, is inactivated by conjugation with glutathione, but 
when glutathione is depleted the toxic intermediate 
accumulates and reacts with nucleophilic constituents in 
the cell. 

• This causes necrosis in the liver and also in the kidney 
tubules. 

•   
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Protection by glutathione (GSH) and its 

substitution with exogenous N-acetyl-cysteine 
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Tripeptide (-ECG). 

Present in all cells – high in hepatocytes ~ 5mM 

• Exogenous GSH cannot enter hepatocyte 

• NAC is SH donor to scavenge NABQI 

• Also protects intracellular levels of GSH in 

hepatocytes 

• Depletion of GSH by >80% causes toxicity 



• Hepatotoxicity caused by toxic doses of paracetamol is 
clinically important (paracetamol was the fourth most 
common cause of death following self-poisoning in the 
UK in 1989).  

• An outline of the initial reactions in which this drug is 
involved is given here. 

• The body’s handling of this drug exemplifies many of the 
general mechanisms of cell damage 

•  With toxic doses of paracetamol, the enzymes catalysing 
the normal conjugation reactions are saturated   and 
mixed-function oxidases convert the drug to the reactive 
metabolite N-acetyl-p benzoquinone imine (NAPBQI).  

• Paracetamol toxicity is increased in patients in whom 
P450 enzymes have been induced, for instance by chronic 
excessive consumption of alcohol.  
 



• NAPBQI initiates several of the covalent 
and non-covalent interactions described 
above and illustrated in Figure 52.1.  

• Oxidative stress from GSH depletion is 
important inleading to cell death, although 
the precise mechanism is not yet clear.  

• Synthesis of new GSH depends on the 
availability of cysteine, the intracellular 
availability of which can be limiting.  

• Acetylcysteine or methionine increase GSH 
availability and reduce mortality in patients 
with severe paracetamol poisoning. 

 



Typical Case of 24yo girl brought in with 

?OD 

• Brought in by 

boyfriend, in the context 

of a large row several 

hours previously. It 

turns out that there have 

been several difficulties 

in this girl’s life.  

• Been drinking in student 

bar since 4pm, now 

11pm. 

• Vital signs normal 



Critical questions 

• Vital signs? 

• What tablets did she swallow and when? 

• Is she on any medication or is there  

   anyone else at home on any medication? 

• Has she been given anything after that? 

• Any other medical problems? 

• Is this the first time? 



Investigations? 

• What are “baseline”,  “routine” or 

“protocol” bloods? 

 

• Use of “Tox Screen”? 



Management? 

• Role of emesis? 

• Role of gastric lavage? 

• Role of charcoal? 

• Role of gut decontamination? 

• Antidotes? 



Presentation 

• Few symptoms or early signs 

• Apart from mild nausea, vomiting and anorexia, 
patients presenting within 24 hrs of ingestion are 
generally asymptomatic.  

• The initial symptoms of acute paracetamol 
poisoning are nausea and vomiting, the 
hepatotoxicity being a delayed manifestation that 
occurs 24—48 hours later.  

• Hepatic necrosis becomes apparent at 24-36 hrs 
with: 

– right subchondral pain/tenderness 

– reappearance of vomiting and neuroglycopenia 

– Deepening Encephalopathy over the next 72 hrs. 

 
 



Complications 

• The predictable consequences of liver failure i.e. 
metabolic acidosis, hypoglycaemia, cerebral 
oedema, cardiac arrhythmias and GI bleeding.  

• 10% of patients develop renal impairment from 
acute tubular necrosis - occasionally in the 
absence of hepatic failure.  

• Very rarely patients with G6PD deficiency 
develop methaemoglobinaemia and haemolysis. 

 

 



Prognostic features  

• Untreated, the fatal dose in adults is usually 
>10g - lower in chronic alcoholics or subjects 
with underlying liver disease or treated 
epileptics.  

• A PT of 20s at 24 hrs indicates significant 
hepatocellular damage; the more rapid the rise in 
PT thereafter the poorer the prognosis.  

• In patients developing hepatic failure, a poor 
prognosis is suggested by: (1) arterial pH <7.3; 
(2) prothrombin time >100s; (3) creatinine of 
>300 mol/l. They should be considered for early 
liver transplantation.  

 



Management 

• General measures including 

– U&Es, LFTs, glucose, clotting ABG, bicarbonate, 
paracetamol and salicylate levels 

– Activated charcoal 

• <8 hours 

– Take level after four hours 

– Start N-aceylcysteine [NAC] if above treatment line 

– Patients are usually declared fit for discharge from 
medical care on completion of its administration. 
However, check INR, creatinine and ALT before 
discharge. Patients should be advised to return to hospital 
if vomiting or abdominal pain develop or recur 



Management 2 

• >8 hours 
– Urgent action required because the efficacy of N-

acetylcysteine [NAC] declines progressively from 8 

hours after the overdose 

– Therefore, if > 150mg/kg or > 12g (whichever is the 

smaller) has been ingested, start NAC immediately, 

without waiting for the result of the plasma paracetamol 

concentration 

• >24 hours 

– Still benefit from starting NAC 

 



Management  

• Within 4 hrs of ingestion lavage (?) or 
activated charcoal  

• Paracetamol levels checked at 4hrs & 
compared to treatment curve (200mg/1 or 
1.32mmol/l at 4h joined to with 6mg/1 or 
0.04mmol/l at 24h). Some 60% of patients 
above the line develop severe liver 
damage defined as AST >1000.   

• Patients on or above the line should be 
given IV N-acetylcysteine*  

 

*  up to 10% have a rash, bronchospasm or 

hypotension during the IVI (acts as a mast 
cell releaser). Stopping and giving 
chlorpheniramine IV usually allows the 
IVI to be safely restarted. 





Treatment Graph 



• N-acetylcysteine Supplies glutathione 

• Dosage for NAC infusion - ADULT 

– (1) 150mg/kg IV infusion in 200ml 5% dextrose over 
15 minutes, then 

– (2) 50mg/kg IV infusion in 500ml 5% dextrose over 4 
hours, then 

– (3) 100mg/kg IV infusion in 1000ml 5% dextrose over 
16 hours 

• Side-effects 

– Flushing, hypotension, wheezing, anaphylactoid 
reaction 

• Alternative is methionine PO (<12 hours) 

 



• Treatment entails gastric lavage followed by 
oral activated charcoal.  

•  If the patient is seen sufficiently soon after 
ingestion, the liver damage can be prevented 
by giving agents that increase glutathione 
formation in the liver (acetylcysteine 
intravenously, or methionine orally). 

• If more than 12 hours have passed since the 
ingestion of a large dose, the antidotes, which 
themselves can cause adverse effects (nausea, 
allergic reactions), are less likely to be useful. 

 

 

 



Points to note in review 

 



Paracetamol 

• Timeline 

   <4 hours 

   4-8 hours 

   8-15 hours 

   15-24 hours 

   >24 hours 

• Do not delay treatment if more than 150 mg/kg 
paracetamol or 12 g in an adult (whichever is the smaller) 
has been ingested and the plasma concentration will not be 
available within 8 hours  



< 4 hours 

• If less than 1 hour: charcoal? 

• Wait for 4 hours to have passed before 

bloods taken, unless clinical suspicion of 

other problems. 

 



4-8 hours 

• Paracetamol level 

• Assess risk – high risk use lower value to 

treat 

• Need to have started treatment < 8 hours 

post-ingestion 

• INR, ALT, creatinine & HCO3 after NAC 

& discharge if normal 



High Risk Patients 

• Patient on long term treatment with carbamazepine, phenobarbitone, 
phenytoin, primidone, rifampicin,         St John's Wort or other 
drugs that induce liver enzymes 
 
OR 
 

• Regularly consumes ethanol in excess of recommended amounts  

 

   OR  

 

• Is likely to be glutathione deplete e.g. eating disorders, cystic fibrosis, 
HIV infection, starvation, cachexia  



Calculating toxic dose 

• Note mg/l or mmol/l 

 

• Note that for obese patients (> 110 kg) the 

toxic dose in mg/kg should be calculated 

using 110 kg, rather than their actual 

weight.  



NAC 

• by intravenous infusion, adult and child, 

initially 150 mg/kg over 15 minutes, then 

50 mg/kg over 4 hours then 100 mg/kg over 

16 hours 



8-15 hours 

• Start NAC 

• Bloods: level, ALT, INR, creatinine 

• If level over Rx line continue NAC, admit 
for 3-4 days for creatinine, ALT, INR 

• If level low stop Rx 

• If doubt about timing or if bloods abnormal 
– continue NAC 



15-24 hours 

• Patients presenting at this time are much more likely to 
develop severe and potentially fatal liver damage. There is 
some evidence to suggest that the antidote may still offer 
some protection although not as much as when given early.  

• The prognostic accuracy of the paracetamol treatment 
graph after 15 hours is uncertain but a plasma-paracetamol 
concentration above the relevant treatment line should be 
regarded as carrying a serious risk of liver damage.  



15-24 hours 

• Bloods: Level, INR, ALT, creatinine 

• NAC 

• INR, ALT, HCO3, Creatinine post NAC 

• Patient should be medically fit for discharge 
when the course of antidote has been 
completed and bloods normal 

• Advise to return if abdominal pain or 
vomiting 

 

 



>24 hours 

• INR, plasma creatinine and ALT, venous 

blood gas or bicarbonate  

 

• If any of these bloods are abnormal consider 

treatment with NAC 



Staggered Overdose 

• Several overdoses of paracetamol over a short 
period of time, the plasma paracetamol 
concentration will be meaningless in relation to 
the treatment graph 

• Considered as at serious risk and considered for 
treatment with N-acetylcysteine (NAC) 

• They can be discharged after NAC treatment or 24 
hours from the last paracetamol dose provided 
they are asymptomatic and the INR, creatinine and 
ALT are normal 



Asparin overdose  



• Aspirin is one of the 
commonest drugs taken in 
OD 

• Across all age-groups, 
20% men and 30% women 
take OTC analgesics 
regularly 

• Reduction in paracetamol 
pack size in 1998 has led 
to shift in UK consumption 
in favour of NSAIDs … 

• . 

 

 



• Occasionally poisoning follows topical 

application of salicylic acid in keratolytics 

or ingestion of methyl salicylate ('oil of 

wintergreen‘). 

 

• Primary toxic effect is to uncouple 

oxidative phosphorylation 



• Presentation  
•  Salicylism=sweating, vomiting, epigastric pain, tinnitus and 

blurring of vision.  

• Early features 

– hyperventilation, sweating, tremor, tinnitus, nausea / vomiting, or 

hyperpyrexia  

•  Early respiratory alkalosis (not seen in children) precedes the later 
metabolic acidosis.  

•  In severe overdose, acidosis reduces the ionization of salicylic acid 
enhances CNS penetration => agitation, tremor and fits … eventually 
to coma and respiratory depression.  

• Metabolic features 

– Hypo- or hyper-glycaemia, hypokalaemia, respiratory alkalosis, 

metabolic acidosis 

• Others 

– renal failure, pulmonary oedema, seizures, coma, death 

 



• Complications  

•  Electrolyte Disturbance universal 
• hypokalaemia and deranged Na+ (high > low) 

• glucose (hyper > hypo) 

•  Pulmonary oedema (often non-cardiogenic) & 
acute renal failure.  

•  Hypoprothrombinaemia is very rare.  

•  Significant GI bleeds are surprisingly infrequent.  

 



Management therapeutic [salicylate] is 

<300mg/l (2.2 mmol/l) 

Mild/moderate salicylism requires only rehydration + 

KCl supplements. If levels >500mg/L alkalanize 

urine (HCO3
-) 

  Marked salicylism or levels > 750mg/l need specific 

elimination therapy: 

• If levels > 700 mg/L before rehydration, renal failure 
or pulmonary oedema consider haemodialysis 

 

 

 



• General measures 

• Bloods 

– Salicylate (paracetamol) level >2 hours, and after 2hrs 

– >700 potentially lethal 

– >500 moderate-severe poisoning 

– U&Es, glucose, ABG, bicarbonate 

• Activated charcoal 

• Rehydrate, monitor glucose, correct acidosis and K+ 

• (1) Oral activated charcoal (50g 4 hourly) 

• (2) Haemodialysis is required for any of the following: level 
>1000mg/1 (7.25 mmol/l); persistent/progressive acidosis; 
deteriorating level of consciousness. 

• (3) Forced alkaline diuresis NO LONGER RECOMMENDED - it 
is no more effective than simple alkalinisation (eg 1 L 1.26% 

NaHCO3 over 2 hrs and repeated to keep the urinary pH > 7.5).  

 

 


