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Characteristics of Acute Herbicide Poisoning:
Focused on Chlorophenoxy Herbicide

Hakyoon Song, M.D., Sangchun Choi, M.D., Yoon Seok Jung, M.D.,
Eunjung Park, M.D., Hyukhoon Kim, M.D.

Department of Emergency Medicine, Ajou University School of Medicine, Suwon, Korea

Purpose: Herbicide-related mortality has decreased since the complete ban of paraquat product sales in 2012, but
there still have been other herbicides intoxications with relatively severe complications. Glyphosate and glufosinate
herbicides are used widely, and considerable research has been conducted. Chlorophenoxy herbicide is another major
herbicide that has shown poor outcomes and mortality without proper management, but research in this area is lack-
ing. Therefore, this study compared the clinical features of chlorophenoxy herbicide with those of other herbicides.
Methods: The medical records of patients exposed to herbicides at a tertiary academic university hospital in Korea
from May 2014 to April 2019 were reviewed retrospectively. The demographic and clinical data of 135 patients were
then analyzed to identify the recent herbicides intoxication trends after the paraquat sales ban, focusing mainly on
chlorophenoxy herbicide poisoning.

Results: Of the 135 patients, 13 patients (9.6%) had chlorophenoxy herbicide poisoning. No significant differences
in all the variables were observed between the chlorophenoxy herbicide poisoning group and non-chlorophenoxy
herbicides poisoning groups. Toxic symptoms after poisoning varied from nothing noticeable to confusion; none of
the patients had severe complications after their treatments.

Conclusion: Acute chlorophenoxy poisoning is relatively less severe, with lower mortality rates than glyphosate and
glufosinate poisoning.
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Fig. 1. Number of acute herbicide poisoning among all groups.
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Table 1. Basal characteristics of the patients

134191z, o]59] 8 A& dicamba (3,6-dichloro-2-
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Chlorophenoxy Glyphosate Glufosinate
group (n=13) group (n=52) group (n =53) Others(n=17) Totd (n=135) p-vaue
M:F 1:0.44 1:0.53 1:.0.47 1:0.55 1.05 0.99
Age (years) 54.7+13.8 59.2+13.8 64.7+£17.7 54.3+16.3 60.3+£16.1 0.04
Intentional poisoning (%) 13 (100) 51 (98.1) 48 (90.6) 17 (100) 128 (94.8) 0.28
Post-ingestion time (hours) 25(4.3) 3(25) 4(6.4) 20(5.8) 3.0(4.5) 0.07
Ingestion amount (mL) 175 (200) 175 (175) 150 (203) 60 (180) 150 (190) 0.37
Initial GCS score 10.6+3.3 105+3.8 11.9+35 12.7£3.0 11.3+36 0.08
SBP (mmHg) 117.7£31.2 124.9+27.4 137.6+£29.4 120.8+16.3 128.6+£28.2 0.03
DBP (mmHg) 73.7+£237 78.0+£21.5 80.0+£19.7 72.8+134 77.7+£20.2 0.55
HR (/min) 102.1£20.4 93.0+£17.1 85.8+14.9 89.6+14.6 90.7+£16.9 0.01
RR (/min) 185+3.7 18.9£6.0 18.4+4.2 16.5+3.6 18.4+49 0.41
SpO; (%) 97.7+1.8 95.5+8.3 96.3+3.6 95.8+54 96.1+5.9 0.69
Intubation (%) 5(38.5) 21 (40.4) 20 (37.7) 3(17.6) 49 (36.3) 0.39
Admission (%) 12 (92.3) 43(82.7) 44(83.0) 14 (82.4) 113 (83.7) 0.85
Mortality (%) 0 6 (11.5) 5(9.4) 0 12 (8.9) 0.59
Urine akalization (%) 7(53.8) 1(1.9) 0 0 8(5.9) 0.00
Hemodialysis (%) 3(23.1) 8(15.4) 6 (11.3) 2(11.8) 19 (14.1) 0.72
Echocardiography (%) 4(30.8) 10 (19.2) 14 (26.4) 2(11.8) 30(22.2) 0.49

n: number, M: Male; F: Female, GCS: Glasgow coma scale, SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate,
RR: respiratory rate, SpO,: saturation of peripheral oxygen.
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Table 2. Comparison of laboratory results among al groups

Chlorophenoxy Glyphosate Glufosinate
group (n=13) group (n=52) group (n=53) Others (n=17) Totd (n=135) p-vaue

Hg (g/dL) 151+1.4 14.3+1.9 13.8+2.0 14.8+13 14.3+19 0.06
Hct (%) 45.1%4.1 42.0£7.8 41.2£5.6 44.2+3.6 42.31£6.3 0.04
WBC (< 10°8/¢L) 17.8+21 18.9+3.7 11.3+6.0 11.1+5.6 148+24 0.38
Platelet (x 10%4L) 297.2+£191.2 278.3+121.2 235.4+t54.1 252.7£59.1 260.2+104.9 011
ABGA

PO, (mmHg) 127.7+68.9 124.2+85.5 107.8+52.4 131.4+£61.8 123.0£63.1 0.32

PCO; (mmHg) 35.2 (10.0) 33.1(11.5) 329 (11.1) 34.6(7.9) 33.9(9.7) 0.73

BE -4.1(3.6) -4.2(5.1) -5.2(7.0) -2.7(5.2) -4.1(5.6) 0.34

HCOs (mmol/L) 215(3.3) 19.9 (5.6) 19.4(7.3) 21.1(6.2) 20.0 (5.8) 0.86
BUN (mg/dL) 18.1+9.7 15.2+6.8 17.8+10.0 14.4+10.8 16.4+9.1 0.35
Cr (mg/dL) 1.1(0.4) 1.1(0.4) 1.0(0.5) 0.9 (0.5) 1.0(0.4) 0.79
AST (IU/L) 35.0 (14.0) 31.0(18.0) 25.0 (20.0) 22.0(12) 29.0 (18.0) 0.37
ALT (IUIL) 22.0(20.0) 23.0(19.0) 16.5 (16.0) 19.0 (12.0) 21.0(18.0) 0.20
CRP (mg/dL) 0.3(0.9) 0.5 (11.3)* 0.2(0.7) 0.1(0.2) 0.3(2.9) 0.02
Ammonia 40.1 (60.0) 122.0 (763)** 58.0 (63) 26.0 (63) 72.0 (130) 0.02
CK (IUIL) 233 (206.8) 125.0 (173.5) 1055 (128.3) 118.0 (124.5) 122.0 (149.5) 0.43
CK-MB (xg/L) 5.2 (4.3) 1.5(2.0) 1.9(1.8) 1.0(18) 1.7 (2.4) 0.22
Tnl (ng/mL) 0.01 (0.029) 0.01 (0.003) 0.01 (0.014) 0.01 (0.011) 0.01 (0.01) 0.02
Urinalysis pH 5.9+0.9 5.8+0.8 5.8+0.8 5.9+0.9 5.8+0.8 0.92

*, **: p<0.008, Bonferroni correction method

Hg: hemoglobin, Hct: hematocrit, WBC white blood cell, ABGA: arteria blood gas analysis, PO.: O, partial pressure, PCO,: CO, partial
pressure, BE: base excess, HCOjs: hicarbonate, BUN: blood urea nitrogen, Cr: creatinine, AST: aspartate transaminase, ALT: aanine
transaminase, CRP: C-reactive protein, CK: creatine kinase, CK-MB: creatine kinase MB isoenzyme, Tnl: troponin |

Table 3. Toxic symptoms and signs after acute chlorophenoxy herbicide poisoning

) Ingested amount .

Case Sex/Age Ingredient (mL) Symptoms and signs Result
1 Fl42 dicamba 200 Gl (heartburn) Alive
2 M/55 dicamba 300 N/A Alive
3 F/67 dicamba 100 N/A Alive
4 M/54 dicamba 160 Gl (naused) Alive
5 M/48 MCPP 100 NR (confusion), Gl (pancreatitis) Alive
6 M/61 MCPP 400 NR (seizure, confusion), CV (hypotension) Alive
7 Fl44 MCPP unknown NR (mental change) Alive
8 M/37 2,4-D 60 Gl (heartburn) Alive
9 M/40 MCPP 150 Gl (vomiting, heartburn) Alive

10 F/54 MCPP 100 Gl (vomiting, heartburn) Alive

11 M/63 MCPP 100 Gl (vomiting, heartburn) Alive

12 M/66 MCPA unknown Gl (nausea, abdominal discomfort) Alive

13 M/34 MCPA 30 Gl (naused) Alive

Gl: gastrointestinal, NR: neurologic, CV: cardiovascular, N/A: not available
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