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A Study of Predicting the Severity Following Glufosinate Ammonium Containing
Herbicide Poisoning Experienced in Single Emergency Medical I nstitution

Doo Sung Lee, M.D., Kyoung Ho Choi, M.D., Ph.D.
Department of Emergency Medicine, Uijeongbu S. Mary’ s Hospital, College of Medicine, The Catholic University of Korea, Gyeonggido, Korea

Purpose: Owing to the increased agricultural use of the herbicide glufosinate ammonium (GLA), the incidence of
GLA poisoning has recently increased. Therefore, we investigated the possible predictive factors associated with
severe complications following GLA poisoning.

Methods: A retrospective analysis of medical records was conducted based on 76 patients who had visited our
regional emergency medical center with GLA poisoning from 2006 to 2017. Severe complications were defined as
respiratory failure requiring intubation, systolic blood pressure less than 90 mmHg, Glasgow Coma Scale (GCS)
less than 8, and presence of seizure.

Results: Age, ingested amount and ingested amount per weight were significantly greater in the severe group
(p<0.001). PSS grade 2 or higher was more common in the severe group (p<0.001), and In addition, the APACHE II
score was significantly higher in the severe group (p<0.001), as were the SOFA scores (p=0.002). Serum ammonia
levels were significantly higher in the severe group (p=0.007), while MDRD-GFR was smaller in the severe group
(p=0.002). The spot urine protein levels were significantly higher in the severe group (p=0.005), as was the urine
protein to creatinine ratio (p=0.001). Upon multivariate analysis, the amount ingested per weight and PSS grade 2
or higher were identified as significant predictors.

Conclusion: Our study showed that MDRD-GFR was significantly lower in the severe group after GLA poisoning.
PSS grade 2 or higher and ingested amount per weight may be useful to evaluate the severity of complications after
GLA poisoning.
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Fig. 1. Thisflow chart demonstrates enrolled patientsin this study.
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Table 1. Comparison of demographical, clinical, and laboratory results between severe group and non-severe group following GLA poisoning

Non severe group (N=40) Severe group (N=36) p-vaue
Sex (male) 27 (67.5) 19 (52.8) 0.282
Age 50.2+11.1 63.4+=15.5 <0.001
Weight (Kg) 64.5+11.3 64.9+10.4 0.877
Arrival time from exposure time 140.0[80.0;301.0] 121.0[74.5;173.5] 0.293
Ingested amount (mL) 95.0[30.0;125.0] 200.0[150.0;300.0] <0.001
Ingested amount per weight (mg/Kg) 21.2[8.8;36.0] 58.8 [46.6;80.3] <0.001
Alcohoal ingestion 30 (75.0) 17 (47.2) 0.024
Vomiting 20 (50.0) 20 (55.6) 0.799
GCs* 15.0[15.0;15.0] 15.0[11.0;15.0] 0.005
SBP' (mmHg) 134.1+19.1 130.9+24.6 0.524
Heart rate 86.0[75.5;94.0] 89.5[80.5;100.5] 0.145
White blood cell (/mm?) 8325.0 [6585.0;9765.0] 11600.0 [8885.0;15850.0] <0.001
Glucose (mg/dL) 104.5[96.0;118.0] 133.0[103.5;202.5] 0.002
Urea Nitrogen (mg/dL) 11.6[9.3;16.5] 14.8[10.3;23.5] 0.023
Creatinine (mg/dL) 0.9[0.8;1.0] 1.0[0.8;1.2] 0.058
Metabolic acidosis 1(2.5) 8(22.2) 0.011
Shock index 0.6[0.6;0.7] 0.7[0.6;0.8] 0.088
SIRS' over 2 10 (25.0) 20 (55.6) 0.013
PaO,/FiO, (mmHg) 411.9+55.1 343.3+80.9 <0.001
PSS over 238(20.0) 27 (75.0) <0.001
Charlson comorbidity Score 0.0[0.0;1.0] 1.0[0.0;2.0] 0.087
APACHE 11" 3.0[2.0;6.0] 8.5[5.0;12.5] <0.001
SOFA" 1.0[0.0;2.0] 2.0[1.0;5.0] 0.002

* GCS: Glasgow Coma Scale, © SBP: systolic blood pressure, * SIRS: systemic inflammatory response syndrome, * PSS: poisoning
severity score, ' APACHEII: acute physiology and chronic health evaluation |1, * SOFA: sequential organ failure assessment
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Fig. 2. This graph shows the trend of change of the first and sec-
ond result of ammonia concentration and a statistical cor-
relation between the severity and ammonia concentration.
The size of each bar represents the mean value.
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Fig. 3. This graph shows the trend of change of the first and sec-
ond result of MDRD-GFR (estimated glomerular filtration
rate by Modification of Diet in Renal Disease equation)
and adtatistical correlation between the severity and MDRD-
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Table 2. Comparison of spot urine chemistry test at initial presentation
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between severe group and non-severe group following GLA poisoning

Non severe group (N=12) Severe group (N=16) p-value
[UIPurea* 66.0+37.6 45.4+26.2 0.100
[UIP]c” 80.9+49.8 75.1+41.2 0.737
Protein (mg/dL) 29[2481] 13.6[5.2;76.4] 0.005
P/IC ratio” 0.1[0.0;,0.1] 0.2[0.1;0.7] 0.001
[U/P]osv’ 1.6+0.8 1.7+0.7 0.909
Urine anion gap 39.3[17.6;75.5] 51.2[32.2;96.7] 0.365
FEna' 1.2[0.7;1.5] 0.9[0.6;1.4] 0.416
FEurea 90.4+27.4 74.3+41.3 0.253

* [U/P]urea: Urine-to-plasma urea ratio,

" [U/P]¢: urine-to-plasma creatinine ratio,

* PIC ratio: protein to creatinine ratio, * [U/P]osu:

urine-to-plasma osmolarlity ratio, ' FEn.: fractional excretion of sodium, " FEy..: fractional excretion of urea

Table 3. Multivariate logistic regression analysis on the severity prediction following GLA poisoning

B Standard error Exp (B) 95% Cl p-vaue
Ingested amount per weight 0.0893 0.0244 1.0934 1.0506-1.1590 <0.001
PSS* over 2 2.0862 1.0274 8.0538 1.1842-75.1209 0.042
APACHE II' 0.2459 0.1302 1.2787 1.0206-1.7122 0.059

* PSS: poisoning severity score, ' APACHE I1: acute physiology and chronic health evaluation [1
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