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Purpose: Although glyphosate-surfactant herbicide intoxicati

on is relatively mild toxic in humans, we encountered

an atypical clinical presentation. We performed this study to understand the atypical clinical course and factors

associated with severe intoxication after glyphosate ingestion.
Methods: We conducted a retrospective study of 61 patients (male 43, mean age 54 +18.8 years) who were presented

with glyphosate ingestion between March 1997 and March 2011. The severe intoxication group was defined as patients

with systolic blood pressure less than 90 mmHg, respiratory dist

ress needing intubation, or altered mental state.

Results: Of the 61 patients, 22 patients (36.1%) had a severe clinical course, 1 patient (1.6%) had died and 1
patient (1.6%) had moribund discharge. The most common symptoms were nausea with or without vomiting which

occurred in 30 patients (49.2%). Twenty-seven patients had
medical complication. Advanced age, pH, base excess, HCO

malities were significant factors. Hemoglobin, platelet, pO,, pCO,, BUN, sodium, potassium and AST levels were

metabolic acidosis that was the second most common
3, Sat, creatinine, X-ray abnormalities and ECG abnor-

not different comparing the laboratory characteristics between the severe and mild intoxication groups.

Conclusion: The results of this study showed that severe intoxication occurred in 22 patients (36.1%) after glyphosate

intoxication. Advanced age, pH, base excess, HCOs, Sat, creatinine, X-ray abnormality and ECG abnormalities were

significant predictive factors for severe intoxication in patients with glyphosate surfactant herbicide poisoning.
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Table 1. Clinical manifestations of the patients with glyphosate herbicide intoxication

Variables Totd (n=61)
Demographic data
Age (yr) 54.0+18.8
Male 43 (70.5%)
Exposure

Amount ingested (mL)

Co-ingestion with alcohol

Out-of-hospital interval (min)

Intentional ingestion

Symptom

General weakness

Seizure

Dizziness

Sweating

Sore throat

Dyspnea

Cough

Chest pain

Nausea/vomiting

Diarrhea

Abdominal pain
Physical examinations

Altered mentd state

Ord ulcer

Abdominal Tenderness

Bowel sound abnormality
Severe clinical feature

Altered consciousness

Respiratory distress needing intubation

Shock (sBP*<90 mmHg)
Outcome

Duration from initial ABG™ pH<7.20 to pH>7.35 (h)

Duration of hospitalization (d)

Admission to intensive care unit

Duration of intensive care (d)

Death

Moribund discharge

Chronic sequelae

200.0 (100.0~300.0)*
22 (36.1%)
104 (45.0~210.0)*
50 (82.0%)
54 (88.5%)
2( 3.3%)

0 (0%)

3( 4.9%)

4( 6.6%)

6( 9.8%)

11 (18%)

0 (0%)

2( 3.3%)

30 (49.2%)
1( 1.6%)

15 (24.6%)

8 (13.1%)
2( 3.3%)
7 (11.5%)
16 (26.2%)
22 (36.1%)
8 (13.8%)
13 (21.3%)
14 (23.0%)

11(5.0~15.0)*
4 (3.0~6.5)*
21 (34.4%)
3 (3.0~7.0)*
1 (1.6%)
1 (1.6%)
1 (1.6%)

* : Median (interquartile range)
: Systolic blood pressure
" : Arteria blood gas
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Table 2. Clinical characteristics of severe or mild clinical feature with glyphosate herbicide poisoning

Patient characteristics Severe (n=22) Mild (n=39) p
Age(yr) 60.1 (45.0~78.8)* 46.0 (34.0~63.0)* 0.035
Intake amount (mL) 200.0 (150.0~300.0)* 150.0 (50.0~300.0)* 0.114
Out-of -hospital interval (min) 90.5 (52.0~180.0) * 130.0 (40.0~286.0) * 0.210
Initial arterial blood gas
pH 7.30 (7.08~7.40) * 7.38(7.33~7.42) * 0.006
PO, (mmHg) 92.0(70.0~133.3) * 103.2 (89.6~114.4) * 0.620
PCO, (mmHg) 28.1(25.4~33.1) * 32.9(26.2~38.6) * 0.084
Base excess (mmoal/L) -12 (-19.4~-7.5) * -5.6 (-8.4~-2.8)* 0.003
HCO; (mmol/L) 16.2 (10.5~18.9) * 20.5 (18.6~22.7) * 0.002
O, saturation (%) 95.1 (89.4~97.9) * 97.6 (96.0~98.3) * 0.040
Lactate (mmol/L) 46( 2.1~8.0) * 2.6(1.6~5.5)* 0.099
Initial laboratory studies
BUN' (mg/dL) 18.0 (13.5~20.0) * 17.0 (12.75~21.0) * 0.295
Cr (mg/dL) 1.2(1.1~1.35) * 0.9 (0.78~1.13) * 0.001
AST® (mg/dL) 31.5(21.3~53.8) * 29.0(23.0~39.0) * 0.559
Sodium (meg/L) 143.0 (141.0~146.5) * 143.0 (140.0~144.0) * 0.101
Potassium (meg/L) 4.4 (3.7~4.7) * 42 (3.8~45)* 0.562
Amylase (U/L) 96.0 (61.0~170.5) * 73.0 (50.0~124.5) * 0.063
WBC' (104/ L) 13.5(9.0~20.9) * 10.9 (9.0~15.0) * 0.466
Hb" (g/dL) 14.9 (13.2~15.4) * 14.3 (13.6~15.9) * 0.851
Pit** (1 103/mm3) 323.5(248.0~381.0) * 299.0 (239.0~351.0) * 0.215

* : Median (interquartile range)
" : Blood ureanitrogen
" : Creatinine
' Aspartate transaminase
: White blood cell
" : Hemoglobin
**  Platelet
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Table 3. ECG abnormdlity related glyphosate herbicide poisoning
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ECG finding Totd (n=34)
Abnormal ECG 13/34 (38.2%)
Arrhythmia 11/34 (32.4.%)
Sinus tarchycardia 4/34 (11.8%)
Sinus bradycardia 1/34 ( 2.9%)
Premature atrial complex 2/34 ( 5.9%)
Atrial fibrilation with rapid ventricular response 134 ( 2.9%)
QTc* prolongation 5/34 (14.7%)
Morphological abnomality 6/34 (17.6%)
ST-T abnormality 6/34 (17.6%)
Non specific QRS widening 1/34 ( 2.9%)
*: Q-T interval corrected for heart rate
Table 4. Predictors associated with severe clinical feature
Petient characteristics Total (n=61) Severe (n=22) Mild (n=39) p-Value
Co-ingestion with alcohol 22 (36.1%) 7 (31.8%) 15 (38.5%) 0.604
Abnormal chest x-ray 16 (26.2%) 12 (54.5%) 4 (10.3%) <0.001
Abnormal ECG* 13/34 (38.2%) 7/10 (70.0%) 6/24 (25.0%) 0.022
Acidosis (pH<7.35) 27 (44.3%) 15 (68.2%) 12 (30.8%) 0.005
Acidosis (pH<7.20) 9 (14.8%) 8 (88.9%) 1(11.1%) 0.001
Hyperkalemia 10 (16.4%) 4 (18.2%) 6 (15.4%) 1.000
Elevated creatinine 4 ( 6.6%) 3(13.6%) 1( 2.6%) 0.129
Elevated AST" 14 (24.1%) 6 (31.6%) 8 (20.5%) 0.514
Elevated amylase>130 15 (24.6%) 6 (27.3%) 9(23.1%) 0.715

* : Electrocardiogram
1 Agpartate transaminase
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