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Introduction 
Pediatric acute liver failure (PALF) is a complex, 
rapidly progressive clinical syndrome. 

- IN the United States 17/100,000 per year, but 
in children is unknown. 

- PALF 10% of pediatric liver transplants (LT).
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Introduction
Cause of ALF: 
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Introduction
Diagnosis:

• Onset: Eight weeks 

• Biochemical evidence (↑ AST, ALT, billirubin)

• Not corrected by vitamin K

• Clinical evidence of encephalopathy –
Required for participants with an INR >1.5 but 
<2.0; not required if coagulopathy is severe 
(PT ≥20 s or INR ≥2.0).
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Management ALF

• Large supportive unless conditions identify

• Early referral to a liver transplantation (LTx) 
center, associated with improved survival in PALF.

• Long term outcomes following LTx for PALF are 
poor compared to other indications for LTx, hence 
the need to identify treatments that improve 
survival. 

• N-acetylcysteine (NAC), used for treating acute 
acetaminophen (APAP) toxicity, has been used to 
treat non-APAP PALF but has not been rigorously



N-acetylcysteine

• scavenges free oxygen radicals and 
replenishes cellular mitochondrial and 
cytosolic glutathione stores.

• Suppressing the activation of macrophages 
and neutrophils, blocking the release of 
inflammatory cytokines.

• N-acetylcysteine (NAC) used for treating acute 
acetaminophen toxicity: antidote and 
antioxidant .





A retrospective review

King's College Hospital (1989-2004)

Group 1 (1989‐1994) not treated with NAC (n = 59) 

Group 2 (1995‐2004) treated with NAC (n = 111)









METHODS:

• In a prospective, double-blind trial

RESULTS:

• A total of 173 patients received NAC (n = 81) or placebo (n = 92). Overall 
survival at 3 weeks was 70% for patients given NAC and 66% for patients 
given placebo (1-sided P = .283). Transplant-free survival was significantly 
better for NAC patients (40%) than for those given placebo (27%; 1-sided P 
= .043). The benefits of transplant-free survival were confined to the 114 
patients with coma grades I-II who received NAC (52% compared with 30% 
for placebo; 1-sided P = .010); transplant-free survival for the 59 patients 
with coma grades III-IV was 9% in those given NAC and 22% in those given 
placebo (1-sided P = .912). The transplantation rate was lower in the NAC 
group but was not significantly different between groups (32% vs 45%; P = 
.093). Intravenous NAC generally was well tolerated; only nausea and 
vomiting occurred significantly more frequently in the NAC group (14% vs
4%; P = .031).

CONCLUSIONS:

• Intravenous NAC improves transplant-free survival in patients with early 
stage non-acetaminophen-related acute liver failure. Patients with 
advanced coma grades do not benefit from NAC and typically require 
emergency liver transplantation.
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CONCLUSION
• NAC is safe for NAI-ALF.

• In aldult, NAC improves transplant-free survival with early 
stage, improvements in all parameters of liver injury.

• In children, NAC did not improve 1-year survival in non-APAP 
PALF. 1-year LTx-free survival was significantly lower with NAC, 
< 2 years old.

• Don’t determine the optimal dose and duration of NAC 
therapy.

• ESPGHAN and NASPGHAN 2017 , not recomment the use of 
NAC in children with non-APAP ALF.
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