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Prediction of Mortality in Patients with Acute Paraquat Intoxication
Using Simplified Acute Physiology Score II

Young-yeol You, M.D., Younggi Min, M.D., Junghwan Ahn, M.D., Sang-Cheon Choi, M.D.,
Yeonho Shin, M.D., Yoonseok Jung, M.D. and Eunjung Park, M.D.

Department of Emergency Medicine, Ajou University School of Medicine, Suwon, Korea

Background: The prognosis of paraquat intoxication patients is poor and this makes the prediction of mortality
important in administering aggressive treatment and admission. This article investigates the usefulness of simplified
acute physiology score II (SAPS II), as a predictor of the mortality in paraquat intoxication.

Methods: We retrospectively reviewed 65 patients who were admitted in one hospital between January in 2005
and December in 2010. We calculated their SAPS II, serum paraquat level, and severity index of paraquat poisoning
(SIPP) at the time of intensive care unit (ICU) admission. We investigated the relationship between each systems
and the mortality.

Results: Overall mortality was 73.8%: 48 out of 65 patients died. Non-survived group (n = 48) had a higher
SAPS 1II score (30.44 = 15.99) than survived group (n = 17 [15.7 £ 6.26], p < 0.001). Serum paraquat level and
SIPP were significantly higher in non-survived group than in survived group (p < 0.05, in all comparisons). By us-
ing the area under receiver operating characteristic curves (AUC), the SAPS II system yielded equal discriminative
power (AUC = 0.82) with serum paraquat level (AUC = 0.896) and SIPP (AUC = 0.865). Hosmer-Lemeshow good-
ness-of-fit test C indicated SAPS II score validated well in paraquat intoxication group (p = 0.33).

Conclusions: Serum paraquat level is the best way for prediction of mortality in patients with acute paraquat
intoxication. If checking serum paraquat level is impossible or delayed, SAPS II score can be an alternative tool for
evaluating the prognosis in paraquat intoxication.

Key Words: mortality, paraquat, poisoning, scoring method.
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Table 1. Comparison of General Characteristics in Patients of Acute Paraquat Intoxication

Survived* (n=17) Non-survived* (n=48) p value
Age (yrs) 4512 + 9.13 55.85 + 15.57 0.01
Gender M : F) 6:11 31:17 0.04
Serum paraquat level (ug/ml) 1.78 £ 1.35 105.93 + 435.55 <0.01
CHP (undone : done) 8:9 12 : 36 0.127
SIPP (ug/ml/hour) 745 + 13.22 114.07 + 331.62 <0.01
SAPS 11 157 + 6.26 3044 + 15.99 <0.01

*Values are mean * standard deviation. CHP: charcoal hemoperfusion; SIPP: Severity index of paraquat poisoning; SAPS II: Simplified

acute physiology score II.
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Fig. 1. The receiver operating characteristic (ROC) curves of serum

paraquat level, severity index of paraquat poisoning (SIPP) and
simplified acute physiology score II (SAPS 1II) in
paraquat-poisoning patients. Serum paraquat level shows the
best discriminative power with the largest area under the ROC
curve (AUC = 0.896). But there is no statistical difference
between each group (p > 0.05 in all comparisons).

Table 2. AUC for Each Models to Predict Mortality after Acute
Paraquat Intoxication

Variable AUC 95% CI
Serum paraquat level (ug/ml)""T 0.896 0.796—0.958
SIPP (ug/ml/hr)* " 0.865 0.758 —0.937
SAPS 11T 0.820 0.705—0.904

AUC: Area under the receiver operating characteristic curve; CI:
Confidence interval; SIPP: Severity index of paraquat poisoning;
SAPS 1II: simplified acute physiology score II; *p = 0.34; Tp =
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Table 4. Hosmer-Lemeshow Goodness-of-fit Test C for Each Models

Models Chi square p value
Serum paraquat level 6.30 0.51
SIPP 37.56 <0.01
SAPS 1I 8.00 0.33

SIPP: Severity index of paraquat poisoning; SAPS II: Simplified

0.21; Tp = 0.42. acute physiology score II.
Table 3. Best Cut-off Value, Sensitivity, Specificity, PPV, NPV for Each Models
Model Best cut-off value Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Serum paraquat level (ug/ml) >12.3 75.0 94.1 97.3 57.1
SIPP (ug/ml/hr) >29 85.4 838.2 95.3 68.2
SAPS 11 >19 77.1 76.5 90.2 54.2

PPV: Positive predictive value; NPV: Negative predictive value; SIPP: Severity index of paraquat poisoning; SAPS II: Simplified acute

physiology score II.
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