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Clinical Characteristics and Risk Factors of Acute Kidney
Injury in Patients with Glyphosate Poisoning
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Purpose: Acute kidney injury (AKI) in patients with glyphosate poisoning has a poor prognosis. This study aimed to predict the risk
factors for AKI in patients with glyphosate poisoning at the emergency department (ED).

Methods: Clinical data on glyphosate poisoning patients at ED who were older than 18 years were collected retrospectively
between January 2013 and December 2019. The clinical characteristics and clinical outcomes of the AKI group in patients with
glyphosate poisoning were compared with the non-AKI (NAKI) group.

Results: Of 63 glyphosate poisoning patients, AKI was observed in 15 (23.8%). The AKI patients group showed the following: old
age (p=0.038), low systolic blood pressure (p=0.021), large amount of ingestion (p=0.026), delayed hospital visits (p=0.009), high
white blood cells (WBC) (p<0.001), high neutrophil counts (p<0.001), high neutrophil-lymphocyte (LN) ratios (p<0.001), high serum
potassium (p=0.005), low arterial blood pH (p=0.015), and low pO2 (p=0.021), low bicarbonate (p=0.009), and high Poisoning
Severity Score (PSS) (p<0.001). AKI patients required hemaodialysis, ventilator care (p<0.001, p=0.002), and inotropics (p<0.001).
They also showed more intensive care unit admission (p<0.001), longer hospitalization (p<0.001), and high mortality (p<0.001).
Logistic multivariate regression analysis showed that high WBCs (OR, 1.223) and increased LN ratios (OR, 1.414) were indepen-
dently associated with the occurrence of AKI.

Conclusion: In patients with glyphosate poisoning at ED, high WBCs and increased LN ratios can help predict the occurrence of AKI.
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Table 1. Clinical characteristics between acute kidney injury group and non-acute kidney injury group in patients with glyphosate poi-

soning
AKI* group (N=15) NAKI* group (N=48) p-value
Age (year) 64.8+£12.4 55.7+12.7 0.038
Male, n* (%) 10 (66.7) 31 (64.6) 0.825
Comorbidities, n (%)
Hypertension 4 (26.6) 10 (20.8) 0.745
Diabetes mellitus 5(33.3) 12 (25.0) 0.125
Hepatic disorders 2(13.3) 3(6.3) 0.844
Cardiac disorders 2(13.3) 4(8.3) 0.254
Neurologic disorders 3(20.0) 4(8.3) 0.325
Malignancy 1(6.7) 3(6.3) 0.740
Initial Vital Signs at ED* Arrival
Systolic blood pressure (mmHg) 105.0+23.2 124.2+19.1 0.021
Diastolic blood pressure (mmHg) 69.3+12.4 76.1+13.9 0.117
Pulse rate (/min) 90.5+£17.9 81.2+20.8 0.191
Respiratory rate (/min) 21.6+5.2 18.9+2.5 0.960
Body temperature (° C) 36.3+1.2 36.6+0.5 0.214
Glasgow coma scale score 12.0£3.0 14.3+1.7 0.360
Ingested amount (mL) 243.3+141.1 153.8+94.3 0.026
Time from ingestion to ED (hourly) 5.7+5.7 24+2.4 0.009
Transferred to ED, n (%) 2(13.3) 4(8.3) 0.254
Treatment
Gastric lavage, n (%) 8 (53.3) 26 (54.2) 0.874
Amount of gastric lavage, (L) 4.3+0.8 5.1+0.9 0.655
Activated charcoal, n (%) 8(53.3) 26 (54.2) 0.374
Irrigation time" (hourly) 1.1+£0.6 1.2+0.4 0.548
Co-ingestion with alcohol, n (%) 11 (73.3) 12 (25.0) 0.176
Suicidal attempt, n (%) 12 (80.0) 36 (75.0) 0.943
Initial laboratory findings
White blood cell (/xL) 16524.3+8402.5 9628.0+3139.5 <0.001
Neutrophil 14111.3£6981.3 6500.3+2452.8 <0.001
Lymphocyte 1711.4+1838.5 2095.1+1070.3 0.067
Neutrophil-lymphocyte ratio 18.8+15.7 42+2.8 <0.001
AST (U/L) 36.5+15.2 36.1+21.3 0.657
ALT (UIL) 26+17.4 28.2+23.7 0.505
Glucose (mg/dL) 174.5+70.9 134.8+67.7 0.167
CPK (mEqg/L) 1568.8+5287.3 318.7+597.2 0.485
Blood urea nitrogen (mg/dL) 16.2+6.8 12.2+3.7 0.074
Creatinine (mg/dL) 1.2+05 0.9+0.1 0.084
Na (mEg/L) 139.9+2.9 139.4£3.7 0.800
K (mEg/L) 4.5+0.8 3.9+0.5 0.005
C-reactive protein (mg/dL) 2.8+4.8 0.3+0.4 0.057
pH 7.3+0.1 7.4+0.1 0.015
pO2 (mmHg) 69.9+16.9 85.8+16.2 0.021
pCO2 (mmHg) 31.9+6.1 34.7£5.8 0.160
HCO3- (mmoliL) 17.3£6.4 21.8+4.6 0.009
Poisoning Severity Score (PSS) 2.8+1.2 1.6+0.5 <0.001
* AKI: acute kidney injury
" NAKI: non-acute kidney injury
' n: number
' ED: emergency department
' Time from ingestion to irrigation
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Table 2. Clinical outcomes of a group of patients with acute kidney injury in glyphosate poisoning

AKI* group N=15 (%) NAKI" group N=48 (%) p-value
Hemodialysis, n™ (%) 4(26.7) 0(0) <0.001
Ventilator care, n (%) 5(33.3) 1(2.1) 0.002
Inotropics infusion, n (%) 7 (46.7) 0(0) <0.001
Total admission length, day 13.5+7.4 7.24+6.5 <0.001
ICU" admission, n (%) 10 (66.7) 3(6.3) <0.001
Mortality, n (%) 4 (26.7) 0 (0) <0.001
* AKI: acute kidney injury
" NAKI: non-acute kidney injury
" n: number
' ICU: intensive care unit
Table 3. Multiple logistic regression analysis of prognostic factors for acute kidney injury
Univariate Odds ratio Multivariate Odds ratio
(95% CI) p-value (95% CI) p-value
Age (year) 1.065 0.045 1.109 0.120
Systolic blood pressure (mmHg) 0.973 0.184
Ingested amount (mL) 1.007 0.043 1.009 0.187
Time from ingestion to ED (hourly) 1.287 0.040 1.326 0.374
White blood cells (/xL) 1.351 0.011 1.223 0.041
Neutrophil 1.214 0.003 1.114 0.084
Neutrophil-lymphocyte ratio 1.305 0.012 1.414 0.011
K (mEg/L) 4.398 0.036 2.203 0.131
pH 0.714 0.163
pO2 (mmHg) 0.947 0.024 0.952 0.760
HCO3- (mmHg) 0.857 0.030 0.868 0.161
Poisoning Severity Score (PSS) 1.412 0.133

* Cl: confidence interval
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Fig. 1. Receiver operating characteristic (ROC) curves for pre-
diction of acute kidney injury.
WBC: white blood cell, N/L ratio: neutrophil-lymphocyte
ratio, AUC: area under curve
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