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Up-to-date treatment of acetaminophen poisoning
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N-Acetylcysteine (NAC) is the standard antidote treatment for preventing hepatotoxicity caused by acetaminophen (AAP) poison-
ing. This review summarizes the recent evidence for the treatment of AAP poisoning. Several alternative intravenous regimens of
NAC have been suggested to improve patient safety by reducing adverse drug reactions and medication errors. A two-bag NAC
infusion regimen (200 mg/kg over 4 h, followed by 100 mg/kg over 16 h) is reported to have similar efficacy with significantly
reduced adverse reactions compared to the traditional 3-bag regimen. Massive AAP poisoning due to high concentrations (more
than 300-lines in the nomogram) needs to be managed with an increased maintenance dose of NAC. In addition to NAC, the com-
bination therapy of hemodialysis and fomepizole is advocated for severe AAP poisoning cases. In the case of a patient presenting
with an altered mental status, metabolic acidosis, elevated lactate, and an AAP concentration greater than 900 mg/L, hemodialysis
is recommended even if NAC is used. Fomepizole decreases the generation of toxic metabolites by inhibiting CYP2E1 and may
be considered an off-label use by experienced clinicians. Since the nomogram cannot be applied to sustained-release AAP formu-
lations, all potentially toxic sustained-release AAP overdoses should receive a full course of NAC regimen. In case of ingesting
less than the toxic dose, the AAP concentration is tested twice at an interval of 4 h or more; NAC should be administered if either
value is above the 150-line of the nomogram.
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Table 1. Comparison of various intravenous NAC regimens
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Regimen Duration NAC dose and diluents Total NAC dose
3-bag regimen 204+-21h 1) 150 mg/kg (200 ml D5W) over 15-60 min 300 mg/kg
2) 50 mg/kg (500 ml D5W) over 4 h
3) 100 mg/kg (1,000 ml D5W) over 16 h
2-bag regimen 20 h 1) 200 mg/kg (500 ml D5W) over 4 h 300 mg/kg
2) 100 mg/kg (1,000 ml D5W) over 16 h
SNAP 2-bag regimen 12h 1) 100 mg/kg (200 ml D5W) over 2 h 300 mg/kg
2) 200 mg/kg (1,000 ml D5W) over 10 h
1-bag 2-step regimen 20h NAC 30 g (1,000 ml D5W) (3% NAC mixture) 400 mg/kg

1) 150 mg/kg over 1 h
2) 12.5 mg/kg/h for 20 h

NAC: N-acetyl cysteine, SNAP: Scottish and Newcastle Antiemetic Pre-treatment for paracetamol poisoning, D5W: dextrose 5% in

water
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Table 2. The third NAC in 3-bag regimen for massive acetaminophen poisoning

s dame Predicted 4 h Mol NAC 1st dose NAC 2nd dose NAC 3rd dose
concentration (1 h) (4 h) (26 hr)
169 157 mg/L -150 line 150 mg/kg IV 50 mg/kg IV 100 mg/kg IV
329 314 mg/L -300 line Unchanged Unchanged 200 mg/kg IV
48¢g 472 mg/L -450 line Unchanged Unchanged 300 mg/kg IV
649 629 mg/L -600 line Unchanged Unchanged 400 mg/kg IV

NAC: N-acetyl cysteine, IV: intravenous

Table 3. Recent published cases of massive acetaminophen poisoning treated with hemodialysis or fomepizole in addition to N-acetyl

cysteine (NAC)

Ingestion dose,

Author Patient . Treatments
concentration
Ali 2019% 84/F 60 g, 822 mg/L High dose NAC, CVVHDF
Chiu 2021*® 20/F 120 g, 888 mg/L High dose NAC, HD, Fomepizole (1,000 mg iv, 10 mg/kg q 4 hr
during HD, 700 mg q 12 hr)
Cuninghame 2021%" 24/F* 50 g, 553 mg/L High dose NAC, Fomepizole (600 mg iv q 6 hr), HD/CRRT
Gaber 2016% 21/F 239 g, 723 mg/L High dose NAC, CVVHDF
Ghannoum 2016%* 18/F 100 g, 981 mg/L High dose NAC, HD
Kiernan 2019% 64/F 104 g, 1017 mg/L High dose NAC, HD, Fomepizole (15 mg/kg)
Woolum 20194 55/M 65 g, 883 mg/L High dose NAC, Fomepizole, HD

* mortality case, HD: hemodialysis, CRRT: continuous renal replacement therapy, CVVHDF: continuous venovenous hemodiafiltration
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