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Purpose: The objective of this study was to develop a new scoring tool that is comprehensively applicable and pre-
dicts fatality within 24 h of intoxication.

Methods: This was a cohort study conducted in two emergency medical centers from 2011 to 2012. We identified
factors associated with severe/fatality. Through a discriminant analysis, we devised the aBIG (age, Base deficit,
Infection, and Glasgow coma scale) score. To compare the ability of aBIG to predict intoxication severity with that of
previous scoring systems such as APACHE Il, MODS, SAPS lle, and SOFA, we determined the receiver operating
characteristic curves of each variable in predicting severe-to-fatal toxicity.

Results: Compared with the mild/moderate toxicity group (n=211), the severe/fatal group (n=143) had higher inci-
dences of metabolic acidosis, infection, serious mental change, QTc prolongation and hepato-renal failure. Age,
base deficit, infection-WBC count, and Glasgow Coma Scale were independently associated with severe/fatal poi-
soning. These variables were combined into the poisoning “aBIG” score [0.28 x Age group+0.38 xWBC
count/10°+0.52 x Base deficit+0.64 x (15-GCS)], which were each calculated to have an area under the curve of
0.904 (95% confidence interval: 0.868-0.933). The aBIG poisoning score had an equivalent level of severity pre-
dictability as APACHE Il and a superior than MODS, SOFA, and SAPS lle.

Conclusion: We developed a simplified scoring system using the four variables of age, base deficit, infected leuko-
cytosis, and GCS. The poisoning aBIG score was a simple method that could be performed rapidly on admission to
evaluate severity of illness and predict fatal severity in patients with acute intoxications.
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Fig. 1. Study flow diagram of acute poisoning.
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Table 1. Comparison of clinical and demographic characteristics

£ 7t M22 A=

JHet: aBIG score for poisoning

. Mild to moderate Severeto death
Toxicity (n=211) (n=143) p- value
Age (years) 48.0 (35.0-65.0) 59.5 (49.0-73.0) <0.001
Sex (MadeFemale) 105:106 85:58 0.073
Time from ingestion to ED (hours) 2.0(1.0-45) 2.0(1.0-3.9) 0.307
GCS at presentation 15.0 (13.0-15.0) 13.0(9.0-15.0) <0.001
Vita signs, initial
Mean arterial pressure (mmHg) 93.0 (83.2-103.3) 93.0(70.8-110.0) 0.498
Pulse rate (beat per min) 84.0 (73.5-97.0) 88.0 (76.0-110.0) 0.013
Respiratory rate (breath per min) 20.0 (18.0-20.0) 20.0 (18.0-24.0) 0.012
Body temperature (° C) 36.5 (36.5-36.8) 36.5 (36.4-36.6) 0.437
GCS at 24 hours of admission 15.0 (13.0-15.0) 9.0 (5.0-13.0) <0.001
Vital signs, at 24 hours
Mean arterial pressure (mmHg) 82.8(73.3-93.3) 66.7 (51.8-80.9) <0.001
ED: Emergency department, GCS: Glasgow Coma Scale
* p-value <0.05
Table 2. Comparison of laboratory characteristics at initial and in the first 24 hours of admission
o Mild to moderate Severe to death
Toxicity (n=211) (n=143) p- value*
At admission
Initidl ECG changes
QRS complex (msec) 90 (84-98) 98 (86-110) <0.001
QTc interval (msec) 456 (432-479) 480 (477-539) <0.001
Worst scoresin thefirst 24 h
Complete blood count
WBC count (/mm?) 8500 (6400-12560) 16000 (11700-22700) <0.001
Hemoglobin (g/dL) 13.5(11.9-14.8) 13.0(11.9-14.3) 0.194
ESR 5.5(2.0-11.0) 7.0 (3.0-17.0) 0.091
CRP 0.15(0.11-0.28) 0.19 (0.10-0.47) 0.261
INR 1.02 (0.98-1.09) 1.06 (1.00-1.15) 0.001
Biochemical data
Creatinine (mg/dL) 0.84 (0.68-1.02) 1.43(1.03-2.53) <0.001
Sodium (mEg/L) 140 (138-142) 141 (137-145) 0.277
Potassium (mEg/L) 3.85(3.60-4.12) 3.43 (2.89-4.25) <0.001
AST (1U/L) 26.0 (20.0-35.0) 39.0 (26.7-62.3) <0.001
ALT (IUIL) 18.0 (15.0-27.0) 24.0 (16.0-39.8) <0.001
Total bilirubin (mg/dL) 0.63 (0.43-0.93) 0.64 (0.52-0.96) 0.208
Amylase (IU/L) 31.0(21.7-53.8) 40.0 (25.0-68.0) 0.009
Ammonia ( #mol/L) 29.0 (17.0-45.5) 24.0 (6.5-36.0) 0.137
Myoglobin (IU/L) 40.5 (22.0-95.0) 101.5 (43.0-278.0) 0.002
Lactate 2.6 (1.6-3.7) 5.3(3.3-10.0) <0.001
Arterial blood gas analysis
pH 7.41 (7.36-7.44) 7.28 (7.17-7.38) <0.001
pCO; 32.9(29.1-41.7) 32.1 (25.7-40.8) 0.609
pO; 88.4 (72.4-101.7) 82.2 (61.2-102.3) 0.026
Base deficit (mmol/L) 3.9(1.0-5.7) 9.3(4.9-15.8) <0.001

AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase, CRP: C-reactive protein, ESR

INR: International normalized ratio

* p-value <0.05

: Erythrocyte Sedimentation Rate,
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Table 3. Logistic regression of the associating factors for prediction of severe to fatal poisoning

Odds ratio*
B p-value (95% Confidence interval)
At 24 hours of admission’
Age groups 0.253 0.002 1.288 (1.243-1.470)
[15-GCS] point 0.301 <0.001 1.184 (1.113-1.259)
WBC count/10° 0.100 <0.001 1.105 (1.051-1.162)
Base deficit 0.169 <0.001 1.184 (1.113-1.259)

* Statigtically analysis was performed using the Forward stepwise (Likelihood ratio) method.
Included variables were age group, 15 minus GCS, mean arterial pressure, WBC count, serum creatinine, potassium, AST, ALT, lac-
tate, myoglobin, arterial pH, base deficit, and initial QTc interval.

" At 24 hours of admission: Overall percentage of predicted correct 84.9%, Nagelkerke R square 0.597, Hosmer and Lemeshow Test:
chi-square 11.885, df 8, significant=0.159

Table 4. Discriminative powers of each models for predictive severe to fatal toxicity

Cut-off* AUC (95% Cl) Sensitivity ~ Spexificity +LR LR
APHACHE II >16 0.897 [0.861-0.934] 75.4 94.8 14.39 0.26
SOFA >5 0.840 [0.797-0.883] 69.2 87.2 5.41 0.35
MODS >4 0.861 [0.816-0.906] 746 87.9 6.17 0.29
SAPSII >33 0.884 [0.843-0.926] 786 89.0 715 0.24
SAPSIle >3.98 0.737 [0.681-0.794] 730 75.8 3.02 0.36
aBIG score, 24 H >11.0 0.904 [0.868-0.933] 86.5 80.0 433 0.17

APACHE: Acute Physiologic and Chronic Health Evaluation, aBIG 24 H: Age, Base deficit, Infection, and Glasgow Coma Scale in the
worst 24 hours of poisoning, MODS: Multiple Organ Dysfunction Score, SAPS: Simplified Acute Physiology Score, SAPSe: expanded
Simplified Acute Physiology Score, SOFA: Sequentia Organ Failure Assessment.

* Associated cut-off criterions were defined as values corresponding with maximal Y ouden index J.
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Fig. 2. The receiver operating characteristic curves of APACHE |I, SAPS Ile, MODS, SOFA, and aBIG scoring system for predictive

fatality in acute poisoned patients.

APACHE: Acute Physiologic and Chronic Health Evaluation, aBIG 24 H: Age, Base deficit, Infection, and Glasgow Coma Scale
in the worst 24 hours of poisoning, MODS: Multiple Organ Dysfunction Score, SAPS Ile: expanded Simplified Acute Physiology

Score |1, SOFA: Sequential Organ Failure Assessment.
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