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Usefulness of Predictorsfor Hepatotoxicity in
Acetaminophen Poisoning Patient
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Tae Young Kong, M.D., Je Sung You, M.D., Min Hong Choa, M.D., Min Joung Kim, M.D.

Department of Emergency Medicine, Yonsei University College of Medicine, Seoul, Korea

Purpose: The purpose of this study was to determine whether hepatotoxicity could be predicted early using bio-
chemical markers in patients with acetaminophen (AAP) poisoning and to assess the usefulness of predictive fac-
tors for acute liver injury or hepatotoxicity.

Methods: This study was a retrospective observational study involving a medical records review. The participants
were patients who were admitted to the emergency department (ED) with AAP overdose at two hospitals over a 10-
year period. Demographic data, age, time from ingestion to visit, initial AAP level, initial hepatic aminotransferases,
and initial prothrombin time were recorded. Acute liver injury was defined as a peak serum ALT >50 U/L or double
the admission value, and hepatotoxicity was defined as a peak ALT >1,000 U/L. Receiver operating characteristic
curve analyses were performed to compare the prognostic performance among variables.

Results: A total of 97 patients were admitted to the ED with AAP overdose, of whom 26 had acute liver injury and 6
had hepatotoxicity. Acute liver injury was associated with the time interval after taking the drug, and hepatotoxicity
was associated with the initial PT and the ALT level. The scoring system proposed by the authors has a significant
ability to predict both acute liver injury and hepatotoxicity.

Conclusion: To predict the prognosis of AAP poisoning patients, the time interval after taking AAP was important,
and initial prothrombin time and ALT level were useful tests. Also a scoring system combining variables may be
useful.
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Table 1. Proposed scoring system to predict hepatotoxicity for
acetaminophen overdose

Variables Value Score
Time <8 0
8< <12 1
>12 2
PT (INR) normal 0
abnormal 1
ALT normal 0
abnormal 1
AAPX ALT <1500 0
1500< <3000 1
>3000 2

Time (hours): time of visit after taking the drug
AAP X ALT (mg/L*IU/L): acetaminophen-aminotransferase
multiplication product
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Table 2. Comparison of demographics and clinical variable between patients with and without acute liver injury

ALl No ALI
n=26 n=71 pVaue
Female count, n (%) 22 (84.6) 67 (94.4) 0.122*
Age, years 23.5[13-81] 22 [2-88] 0.274
Time (hr) 10[1-26] 3[1-22] 0.000
Initial AAP (mg/L) 123.9(97.9) 124.9 (96.6) 0.966
Initial PT (INR) 1.12 (0.14) 1.04(0.2) 0.021
Initial AST (IU/L) 24.5[16-633] 19[8-44] 0.000
Initial ALT (1U/L) 14[5-321] 12[5-37] 0.001
AAP treatment nomogram 0.000
No hepatic toxicity 4(15.4) 39 (54.9)
Possible hepatic toxicity 3(11.5) 7(9.9
Probable hepatic toxicity 19(73.1) 25(35.2)
AAP X ALT (mg/L*IU/L) 2164 [23.1-38400] 1087.9 [83.5-8211.6] 0.010
Hospital day 5[2-26] 3[2-57] 0.002
Data are presented as n (%), mean (standard deviation), median [minimum-maximum]
Mann-Whitney U-test, *: Pearson’s chi-square test,
initial AAP, initid PT (INR): Student t-test
AAP X ALT: paracetamol-aminotransferase multiplication product, ALI: Acute liver injury
Table 3. Comparison of demographics and clinical variable between patients with and without hepatotoxicity
Hepatotoxicity No Hepatotoxicity
n=6 n=91 pValue
Female count (%) 6 (100) 83(91.2) 0.448*
Age 25[20-65] 22[2-88] 0.337
Time (hr) 17.8[4-26] 5[1-25] 0.002
Initial AAP (mg/L) 140.2 (116.5) 123.6 (95.7) 0.686
Initial PT (INR) 1.26 (0.12) 1.05(0.1) 0.000
Initial AST (IU/L) 126 [40-633] 20[8-120] 0.000
Initial ALT (IU/L) 123.5[27-321] 12 [5-95] 0.000
AAP treatment nomogram 0.008
No hepatic toxicity 0(0) 43 (47.2)
Possible hepatic toxicity 0(0) 10 (11)
Probable hepatic toxicity 6 (100) 38(41.8)
AAP X ALT (mg/L*1U/L) 9866.4 [3288-38400] 1606.93 [23.1-8211.6] 0.000
HD (day) 7[6-16] 4[2-57] 0.001

Data are presented as n (%), mean (standard deviation), median [minimum-maximum]
Mann-Whitney U-test, *: Pearson’s chi-square test,

initial AAP, initial PT (INR): Student t-test

AAP X ALT: paracetamol-aminotransferase multiplication product
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Fig. 1. ROC analysis of variablesto predict (A) acute liver injury and (B) hepatotoxicity.
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Table 4. Predictive performances for ALI and hepatotoxicity by variables

Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Initial PT

ALI 385 87.3 52.6 79.5

Hepatotoxicity 66.7 835 21 97.4
Initial AST, ALT

ALl 385 98.6 90.9 814

Hepatotoxicity 100 94.5 54.6 100
Nomogram

ALl 73 64.8 432 86.8

Hepatotoxicity 100 58.2 13.6 100
Initial AAPX ALT

ALl 73 62 41.3 86.3

Hepatotoxicity 100 56 13 100

PPV positive predictive value, NPV: negative predictive value
Initia PT: Predictive value when theinitial PT (INR) is abnormal

Initial AST, ALT: Predictive value when either initial AST or ALT is abnormal

Nomogram: Predictive value of the AAP treatment nomogram when analyzed based on * Probable hepatotoxicity

Initidd AAP X ALT: Predictive value when initial AAP X ALT isabove 1,500 (mg/L*1U/L)
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Fig. 2. Predictive value change according to cut off difference of scoring value.
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