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Oral vs. Intravenous Administration of N-acetylcysteine
in the Acetaminophen Poisoning
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Purpose: Serious acetaminophen (AAP) poisoning causes hepatotoxicity. N-acetylcysteine (NAC) is the most effec-
tive therapy for AAP poisoning and can be administered orally and intravenously (IV). Several studies have com-
pared the efficacy of these two routes of administration and the results have been controversial. The purpose of this
study was to compare the efficacy of oral and IV NAC for the prevention of hepatic toxicity in Korean patients whose
serum AAP levels were higher than normal.

Methods: A retrospective before/after study was performed, in which the patients presented to the emergency depart-
ment with an AAP overdose from February 1995 to March 2012. A 3-day oral NAC regimen was used in the beginning,
and a 20-hr intravenous regimen was then used from 2007. This study assessed the complications of an AAP over-
dose, such as hepatotoxicity, hepatic failure and renal failure as well as the side effects of the treatment regimen.
Results: A total of 41patients was enrolled in this study. The median ALT and AST were 63 (IU/L) and 57 (IU/L) for
the oral NAC treated patients, and 14 (IU/L) and 20 (IU/L) for the IV NAC treated patients (p=0.004 and p=0.001,
respectively). The incidence of complications was similar in the treatment groups (p=0.399). Among the patients, 7
patients developed hepatotoxicity and were treated successfully with oral or IV NAC.

Conclusion: This study suggests that IV NAC and oral NAC can prevent and successfully treat hepatic toxicity in
patients whose serum AAP levels are higher than normal.
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Table 1. Patient characteristics of patients with acetaminophen poisoning.
IV NAC group (N=13) Ora NAC group (N=28) p-vaue
Age, mean (£SD) 27.8(+8.0) 25.8 (+8.6) 0.478
Gastric lavage, n (%) 1( 7.7%) 17 (60.7%) 0.001
Activated charcoal, n (%) 5 (38.5%) 26 (92.9%) <0.001
AAP amount ingested, median (IQR) (mg/kg) 295.5 (212.8-461.5) 444.4 (304.3-1,000) 0.273
From ingestion to admission time, mean (£SD) (hr) 9.0 (£6.7) 7.5(£5.3) 0.465
From ingestion to admission time<8 hrs, n (%) 5 (38.4%) 17 (60.7%)
From ingestion to admission time>8 hrs, n (%) 8 (61.6%) 11 (39.3%) 0.184
From ingestion to NAC start time, mean (=SD) (hr) 11.7 (£3.9) 9.4 (£5.7) 0.257
1st AAP serum level
Non-toxic risk, n (%) 1( 7.7%) 0 (0%) 0.095
Possiblerisk, n (%) 2(15.3%) 3(10.7%) 0.645
Probable risk, n (%) 10 (77%) 25 (89.3%) 0.112
Hospital Days, mean (== SD) (day) 29(£15) 6.5(+3.2) <0.001

1V: intravenous, NAC: N-acetylcysteine, AAP: acetaminophen, SD: Standard Deviation, |QR: interquartile range
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Table 2. Peak recorded laboratory values of patients with acetaminophen poisoning.

IV NAC group (N=13) Oral NAC group (N=28) p-vaue
Total bilirubin, mean (+SD) (mg/dL) 0.73(£0.3) 1.18(+0.7) 0.029
ALT, median (IQR) (1U/L) 14 (12-26) 63 (23-483) 0.004
AST, median (IQR) (IU/L) 20 (17-35) 57 (29-388) 0.001
PT (INR), mean (+SD) 1.23(+0.3) 141 (+0.5) 0.210
BUN, mean (=SD) (mg/dL) 10.4 (£3.9) 11.7 (+4.2) 0.362
Cr, mean (£ SD) (mg/dL) 0.72 (£0.2) 0.85(+0.1) 0.355

IV: intravenous, NAC: N-acetylcysteine, ALT: alanine aminotransferase, AST: aspartate aminotransferase BUN: blood urea nitrogen,
Cr: creatinine, SD: standard deviation, IQR: interquartile range

Table 3. Major outcomes after N-acetylcysteine by treatment group

IV NAC group (N=13) Ora NAC group (N=28) p-vaue
Hepatotoxicity, n (%) 1(7.7%) 6 (21.4%) 0.399
From ingestion to admission time<8 hrs, n (%) 0 3 (10.7%) 0.312
From ingestion to admission time>8 hrs, n (%) 1(7.7%) 3 (10.7%) 0.435
Hepatic failure, n (%) 0 0
Renal failure, n (%) 0 0
IV: intravenous, NAC: N-acetylcysteine
Table 4. N-Acetylcysteine related adverse event by treatment group
IV NAC group (N=13) Ora NAC group (N=28) p-value
testin Nalisea 3 (23%; 15 (53.6%) 0.067
Gastrointestin Vomiting 1(7.7%) 8 (28.6%) 0.133
Anaphylactoid reactions 0 0
Others Dizziness 0 1( 3.6%)

IV: intravenous, NAC: N-acetylcysteine
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