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Purpose: The incidence of glufosinate poisoning is gradually increasing, and it can be fatal if severe poisoning
occurs. However, factors useful for predicting the post-discharge neurological prognosis of patients who have
ingested glufosinate have yet to be identified. Our objective was to evaluate the utility of the acute physiology
and chronic health evaluation (APACHE) Il score measured in the emergency department for predicting the neu-
rological prognosis.

Methods: From April 2012 to August 2014, we conducted a retrospective study of patients who had ingested glu-
fosinate. The outcome of the patients at discharge was defined by the Cerebral Performance Category Score
(CPC). The patients were divided into a good prognosis group (CPC 1, 2) and a poor prognosis group (CPC 3, 4,
5), after which the APACHE Il scores were compared. The Hosmer-Lemeshow test and the area under the receiver
operating characteristic (ROC) curve from patients determined calibration and discrimination.

Results: A total of 76 patients were enrolled (good prognosis group: 67 vs poor prognosis group: 9). The cut-off
value for the APACHE Il score was 12 and the area under the curve value was 0.891. The Hosmer and Lemeshow
C statistic #2 was 7.414 (p=0.387), indicating good calibration for APACHE II.

Conclusion: The APACHE Il score is useful at predicting the neurological prognosis of patients who have ingested
glufosinate.
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Fig. 1. Patient flowchart of Glufosinate-containing herbicide intoxication.
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Table 1. Patient characteristics between good-prognosis group and poor-prognosis group

Characteristics Good prognosis Poor prognosis p-vaue
N, total 67 9

Age, years (IQR) 58 (50-71) 74 (59-85) 0.028
Male (%) 42 (62.7) 5 (55.6) 0.725
SBP, mmHg (IQR) 140 (120-160) 120 (105-135) 0.024
DBP, mmHg (IQR) 80 (70-90) 70 (55-80) 0.038
MAP, mmHg (IQR) 100 (90-110) 90 (73-97) 0.018
PR, beatsmin (IQR) 83 (75.0-95.0) 101 (78-111) 0.108
RR, rates/min (IQR) 20 (20-22) 22 (21-25.5) 0.016
BT, °C (IQR) 36.5 (36.1-36.8) 36.2(36.0-37.1) 0.414
APACHE Il (IQR) 7(3.0-10.0) 16 (12.5-27.0) <0.001
GCS(IQR) 15 (15.0-15.0) 10(3.0-12.5) <0.001
Exposure to admission, minutes, (IQR) 205 (124-369) 185 (130-946.0) 0.752
Exposure amount, g (IQR) 185 (50.0-300.0) 200 (137.5-325.0) 0.368
Hospital Stay, day (IQR) 10 (5-15) 2 (1-17) 0.042
White blood cell count, /mm? (IQR) 9,240.0 (7,050-13,890) 14,100 (9,995-23,215) 0.044
Hemoglobin, g/dL (IQR) 14.2 (13.1-15.3) 13.0 (10.7-16.4) 0.307
Platelet count, x 103¢/mm? (IQR) 234.0 (210.0-266.0) 224.1 (116.5-360.5) 0.254
AST, IU/L (IQR) 28.0(23.0-39.0) 40 (28.0-98.0) 0.02
APT, IU/L (IQR) 20.0 (13.0-29.0) 30 (14.0-42.5) 0.161
Creatinine, mg/dL (IQR) 0.8 (0.7-0.9) 1.4 (0.95-1.85) 0.001
Lavage (%) 8(11.9) 1(11.1) 1.0
Charcoal (%) 19 (28.4) 1(11.1) 0.431
Hemodialysis (%) 20 (29.9) 5 (55.6) 0.145
Hemoperfusion (%) 18(26.9) 5 (55.6) 0.119
Artificial ventilation (%) 35(52.2) 5 (55.6) 10
CPC at discharge

1 544 (65.7) -

2 23(34.3) -

4 - 2(22.2)

5 - 7(77.8)

IQR: interquartile range, SBP: systalic blood pressure, DBP: diastolic blood pressure, MAP: mean arterial pressure, PR: pulse rate, RR:
respiratory rate, BT: body temperature, APACHE: acute physiology and chronic health evaluation, GCS: Glasgow Coma Scale, AST:
aspartate aminotransferase, AL T: alanine transaminase, CPC: cerebral performance category score
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Fig. 2. The receiver operating characteristic (ROC) curve to predict the prognosis with patients intoxicated glufosinate herbicides. Area
under the ROC curve (AUC) of APACHE Il score was 0.891. (95% confidence interval 0.813-0.968, p<0.001).

Table 2. Performance of APACHE Il score and other variables on prediction of poor prognosis

AUC 95% ClI p-value HL test #2 HL test p-value
APACHEII 0.891 0.813-0.968 <0.001 5.989 0.648
GCs 0.852 0.614-1.000 0.001 3.613 0.164
White blood cell 0.707 0.503-0.911 0.044 6.827 0.555
AST 0.740 0.562-0.919 0.020 6.083 0.530
Crestinine 0.825 0.614-1.000 0.002 15.506 0.008

AUC: area under the curve, Cl: confidence interval, HL: hosmer-lemeshow, APACHE: acute physiology and chronic health evaluation,

GCS: Glasgow Coma Scale, AST: aspartate aminotransferase

Table 3. Cut-off value, sensitivity, specificity and predictive value of APACHE Il and other variables

Sengitivity, % Specificity, % PPV, % NPV, %

Cut-off value (95% Cl) (95% Cl) (95% Cl) (95% CI)
APACHE I| 12 77.8 (40.0-97.2) 80.6 (69.1-89.2) 35(154502)  96.4(87.7-99.6)
GCs 13 77.8 (40.0-97.2) 82.1 (70.8-90.4) 368(163-616)  96.5(87.9-99.6)
White blood cel 13,330 66.7(209925) 7164 (59.3-82.0) 240(94-451)  94.1(838-988)
AST 39 66.7 (20.9-92.5) 79.1 (67.4-88.1) 273(107-502)  94.4(846-98.8)
10 77.8 (40.0-97.2) 895 (79.7-95.7) 50.0(230-77.0)  96.8 (88.8-99.6)

Creatinine

APACHE: acute physiology and chronic health evaluation, Cl: confidence interval, PPV positive predictive value, NPV: negative pre-
dictive value, GCS: Glasgow Coma Scale, AST: aspartate aminotransferase
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