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Is N-acetylcysteine Treatment Based on Ingestion Amount Valid
in Acute Acetaminophen Overdose Patients?

Tae Geun Kim, M.D., Min Joung Kim, M.D., Jin Hee Lee, M.D.,
Yoo Seok Park, M.D., Sung Pil Chung, M.D., Hahn Shick Lee, M.D.

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

Purpose: In many Korean hospitals, serum acetaminophen concentrations in cases of overdose cannot be mea-
sured initially because of inadequate laboratory facilities. Under these circumstances, physicians base the adminis-
tration of the antidote, N-acetylcysteine, on ingestion amounts as determined by initial history taking. We therefore
examined the correlated between ingested amounts and serum acetaminophen concentrations.

Methods: Medical records were reviewed retrospectively for patients who presented to the ED with acetaminophen
overdose between January 2002 and March 2006. Fifty-nine patients were recruited and sixteen patients were
excluded. The forty-three remaining patients were placed into either the high-risk or low-risk group based on their
ingested amount (140 mg/kg), and were separately categorized into the toxic or non-toxic group based on their
serum acetaminophen concentrations, according to the Rumack-Matthew nomogram.

Results: Ten patients (83.3%) among twelve in the high-risk group were found to have non-toxic serum concentra-
tions, and just one patient (3.2%) among thirty-one in the low-risk group fell into the toxic group based on their
serum concentrations. The sensitivity and specificity of risk stratification of the ingested amount as a predictor of
intoxication requiring antidote therapy were 66.7% and 75.0%, respectively.

Conclusion: This study suggests that the therapeutic decision for acetaminophen overdose should not be based
solely on ingested amount only, but requires assessment of acetaminophen concentration.
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M Eolu =3¢ FFE= Cobas integra® 800 (Roche
Diagnostics, Basel, Switzerland)-& o] &8}¢] enzymat-
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T o) oy BT A7) 19 Ui HHE F35
de BEL&Fo 2 Xl SAHARE Hrlske Ae U
X 66.7%, Eol& 75.0%, FAAGESE 16.7%, SHG9ESE

Table 1. General characteristics

=S =
96.8%, -%H]7} 2.670] QItHTable 2, Fig. 1).
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n (%)

Gender

male 5(11.6%)

female 38 (88.4%)
Age (years)

Mean = SD 26.6x7.1
Weight (kg)

Mean = SD 43.0%9.1
Ingestion time (hours)

Median (interquartile range) 2.0 (1.0-4.0)

Ingestion amount (mg)
Median (interquartile range)
Ingestion amount/weight (mg/kg)

5000 (3750-9050)

Median (interquartile range) 100 (66-181)
‘Sampling time (hours)
Median (interquartile range) 4.0 (4.0-5.0)

Drug level (ug/ml)
Median (interquartile range)
Prehospital vomiting

26.7 (9.3-62.3)

yes 24 (55.8%)
no 19 (44.2%)
Gastric lavage
yes 35 (81.4%)
no 8 (18.6%)
Activated charcoal
yes 41 (95.3%)
no 2( 4.7%)
NAC*
yes 13 (30.2%)
no 30 (69.8%)
* NAC; N-acetylcysteine
Table 2. Comparison of ingestion amount with serum acetaminophen concentration
Blood level
Total
Non-toxic
. Hish risk group 10 12
History
Low risk group 30 31
Total 40 43

Sensitivity = 66.7% (95% CI * = 20.8%-98.3%)
Specificity = 75.0% (95% CI = 59.8%-85.8%)
PPV' = 16.7% (95% CI = 4.7%-44.8%)
NPV® =96.8% (95% CI = 83.8%-99.8%)
LR*=2.67 (95% CI = 21%-98%)

* CI: confidence interval; *PPV: positive predictive value; "NPV: negative predictive value; ‘LR*: positive likelihood ratio
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; * Anac: calculated concentration adjusted by ingestion time

Fig. 1. Ingestion amount of acetaminophen related with the ratio
between serum concentration and toxic level in the
Rumack-Mattew nomogram.
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Table 3. Factors related to predict the toxic group; analyzed by univariate statistics

Toxic Non-toxic
n=3 n=40 p-value

Gender 0.684

male 5

female 3 35
Age (years)

Mean = SD 29.7+4.2 26473 0.181
Weight (Kg)

Mean = SD 51.0£1.0 54.4+9.4 0.903
Ingestion time (hours)

Mean £ SD 24+1.6 2.8%+2.7 0.943
Ingestion amount (mg)
Mean = SD 39133.3£51022.6 6378.3x£4862.1 0.223
Ingestion amount/weight (mg/kg)

Mean + SD 757.3+977.9 120.4+92.6 0.182
Prehospital vomiting 0.164

yes 3 32

no 0 8

110

JournaL OF THE KOREAN SoCIETY OF CLINICAL TOXICOLOGY



22 2

NAC X 8& Fasact. =3 38 A A9)dFe s 3
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Table 4. Result of logistic regression to predict the toxic group
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FoAY & F g FAAA &5 F YdAZre] 8ARE
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bl =S AgE o4 BISAFHZHS] W] £40]
AT Aol

Coefficient Odds Ratio 95% CI * p-value
Gender 19.45 2.80E+08 0.000- 0.999
Age 0.01 1.006 0.812-1.246 0.959
Weight -0.22 0.804 0.238-2.711 0.725
Ingestion time 0.00 1.000 1.000-1.000 0.752
Ingestion amount 0.00 1.001 0.996-1.007 0.641
Ingestion amount/weight -0.08 0.925 0.701-1.221 0.584
Prehospital vomiting -19.69 0.000 0.000- 0.998
Constant 34.35 8.24E+14 0.997

* CI: confidence interval
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