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First cases & nomogram

• Davidson and Eastham. 

 Acute liver necrosis following 
overdose of paracetamol 

 BMJ 1966, 2: 497-9

• Thomson and Prescott. 

 Liver damage and impaired glucose 
tolerance after paracetamol 
overdosage 

   BMJ 1966, 2: 506-7



Initial dose of cysteamine 2g 

was given IV over 10 min 

followed by 3x 400mg doses 

in 500 mL of 5% dextrose 

infused over 4, 8, and 8 hrs.

Total dose of cysteamine 3.2 
g over 20 h

Lancet 1977



Acetylcysteine

“Prescott Regimen” 

 

150mg/kg over 15 min

 

50mg/kg over 4 hr: 

 

100mg/kg over 16 hr:
  

   

 

BMJ 1979 
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Clinical situation: Paracetamol overdose epidemiology in UK

Background:

Someone presents to hospital 
following a paracetamol overdose 
every 5 minutes in UK 
– same as myocardial infarction
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SNAP regimen

Lancet 2014 

EARLY PRESENTER

Patients at risk

Ondanstron/Modified 54 53 50 50 50 50 50

Ondanstron/Conventional 55 43 40 40 40 40 40

Placebo/Modified 55 55 51 51 50 50 50

Placebo/Conventional 54 41 41 39 38 38 37
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Paracetamol concentration vs liver injury despite NAC
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Should we give a higher dose of NAC?
• No robust evidence

• SNAP will give more NAC in first 21h (500 mg/kg vs 300 mg/kg)

• Theoretical modelling supports higher NAC in larger OD

• Observational data suggest benefit

• Need RCT to assess efficacy and safety



HiSNAP Trial

Lancet 2014 
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Pivotal Phase II/III study for US/EU regulatory submission

ALBATROS Trial
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ALBATROSS Trial LATE PRESENTER
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Seamless Phase IIb/III design

Based on the acetaminophen/paracetamol levels eligible patients will be randomised in a 1:1:1:1 ratio to one of 
the 4 treatment arms in combination with NAC: 

140 pts
interim 
analysis

35

35

35

35

250 pts

55

55

• Stop the study for futility; or

• Continue the study with the most effective of the 3 
doses and placebo up to the preplanned sample size; or

• Increase the sample size in the arm with the most 
effective dose and the placebo arm to boost the power

Primary endpoint: 

Patients w/o hepatic injury

INR ≤ 1.3 and ALT ≤ 50 or

INR ≤ 1.3 and ALT > 50 but not 
increased by >10% up to 20h 



Allogenic alternatively 
activated macrophages (AAMs)

• resolves hepatic necrosis

• promotes hepatocellular 
proliferation

• reduces systemic 
inflammation

• retains anti-inflammatory 
phenotype in vivo
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Biomarkers of liver toxicity

Nat Rev Dis Primers 2019
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CASE REPORT:
25 year old male
Single overdose of 35g paracetamol at 02:30 (timing supported by Facebook message)
Assessed 4.5h after OD
No risk factors for hepatotoxicity. Paracetamol level 107 mg/L (below nomogram)
Normal biochemical evidence of liver injury
Assessed by senior doctor and not treated
Discharged after psychiatry review

Time from OD (h) 4.5 43

Paracetamol (mg/L) 107 9

ALT (U/L) 
(ULN 50)

34 11314

INR 1.0 2.1

miR-122 (/ let-7d) 
(ULN 5.2*)

261     (x50)

HMGB1 (ng/ml)
(ULN 0.9*)

7.2    (x8)

Necrosis K18 (U/L)
(ULN 480*)

4018   (x8)

NEW MARKERS CORRECTLY 
IDENTIFIED

LIFE THREATENING 
HEPATOTOXICITY MISSED

BY CURRENT TESTS
*95% prediction interval – no liver injury after overdose 
n=82 Hepatology 2013British Journal of Clinical Pharmacology 2014
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Mechanism of Cell Death – cytokeratin-18POC-DILI Trial

Study Cause of liver 
injury

N ROC-AUC 
(95%CI)

Spec at 95% Sens Reference

Hepatology 2013 Paracetamol 129 0.94 
(0.87-1.0)

0.90 Hepatology 2013. 
PMID 23390034 

MAPP Paracetamol 985 0.94 
(0.89-0.99)

0.91 Lancet Gastro 2018. 
PMID 29146439

BIOPAR Paracetamol 202 0.93 
(0.81-1.00)

0.90 Lancet Gastro 2018. 
PMID 29146439

Hepatology 2019 Non 
paracetamol 

DILI

689 0.95
(0.93-0.97)

Not reported Hepatology 2019. 
PMID 29357190

Edinburgh/Pfizer 
2020

Paracetamol 198 0.98
(0.95-0.99)

0.94 Toxicol Sci 2021
PMID 33483742

Nature Comms Non 
paracetamol 

DILI

142 0.96 
(0.92‐0.99)

Not reported Nature Comms 2023
PMID 36869085

Nature Comms Non 
paracetamol 

DILI

75 0.97 
(0.94‐1)

Not reported Nature Comms 2023
PMID 36869085

Spanish DILI 
Registry

Non 
paracetamol 

DILI

109 0.96 
(0.91-1)

Not reported Brit Journal of 
Clinical 

Pharmacology 2023
PMID 36965054

POC-DILI Paracetamol 
DILI

100 ? ? MRC DPFS 
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SERS-LFIA Device for Emergency Department

Point of care

Run test and 

deliver results 

next to patient

Sample pad 1

Sample pad 2 )

Conjugate pad 

Nitrocellulose 

Absorbent pad

Test  K18 capture

antibody  
Control Goat

anti-Rabbit antibody 
K18 protein Au-DIPY-SiO2-

detection Ab NP

A. B.

C. D.

TEST CONTROL

Quantitative

Reproducible SERS 

results for clinically 

relevant K18 

concentration in serum 

Rapid

Provide 20 minutes 

after sample taken 

from patient
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Blinded Clinical Study 

• High combination of sensitivity (95%) and specificity (88%) was achieved. 
• Receiver operating characteristic (ROC) curve gives an area under the curve  (AUC) of 0.946.

LFIA Output Distribution Receiver Operating Curve (ROC)
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• High combination of sensitivity (95%) and specificity (88%) was achieved. 
• Receiver operating characteristic (ROC) curve gives an area under the curve  (AUC) of 0.946.
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Prospective performance evaluation to start Q3 2024 for licensing 

Blinded Clinical Study 
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