
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CASE REPORT 

 

Abstract 
 

Background: 2, 4-dichlorophenoxyacetic acid, (2, 4-D) is a selective herbicide available as the acids, esters and several salts which 

vary in their chemical properties, environmental behaviour, and to a lesser extent toxicity. The salt and ester forms are derivatives of 

the parent acid. It is widely used as a weed killer. The 2, 4-D dimethylamine is one of the salts of this group. 

Case Presentation: We report a case of ingestion of 2, 4-D herbicide intentionally. The patient had presented in a local hospital but 

transferred to our hospital in a state of deep coma. CT scan head showed diffuse cerebral oedema. The patient recovered completely 

after treatment with forced alkaline diuresis. 

Discussion: Anticholinesterase compounds are the most commonly used insecticide and the commonest compound used as poison in 

India. This case report emphasizes that not all poisonings are caused by anticholinesterase compounds. The initial clinical 

manifestations of 2, 4-dichlorophenoxyacetic acid (2, 4-D) poisoning are very similar to alcohol, sedative drugs, or aromatic 

chlorinated hydrocarbons making it even more difficult for the treating physician to suspect poisoning due to these compounds. It is 

thus important to identify the correct compound for proper management. Prompt diagnosis and correct treatment can save the life of 

a patient. The poisoning is also sometimes confused with poisoning due to anticholinesterase compound. 

Conclusion: 2, 4-D is a poison which carries a high mortality. Prolonged coma, metabolic complications, skeletal muscle injury and 

myotonia are some of the complications of 2, 4-D. Forced alkaline diuresis resulted in saving our patient which otherwise had poor 

prognosis. 
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form of drowsiness. She was given symptomatic treatment 

as gastric lavage and IV fluids with sodium bicarbonate. 

However, patient’s sensorium deteriorated and she became 

unconscious after 48 hours of admission. She remained in 

this state for 2 days in the local hospital. She was then 

transferred to our hospital 4-5 days after the intake of the 

poison. 

On admission, she was in GCS, E1M1V1. Pulse was 

100/min and B.P 110/90 mm of Hg and Respiratory rate of 

16/min. Her pupils were small in size but reactive. Muscle 

tone was decreased and tendon reflexes were absent. The 

chest was clear. The ECG showed sinus tachycardia and 

marked T inversion in chest leads (Figure 1). An urgent CT 

scan showed features of diffuse cerebral edema (Figure 2) and 

acid blood gas analysis showed mild metabolic acidosis. 

There was biochemical evidence of severe muscle injury. The 

creatinine phosphokinase (CPK) level went up to maximum 

21910 IU and remained high for several days. LDH, AST, and 

ALT levels also rose but bilirubin and alkaline phosphatase 

remained normal. Laboratory values are shown in 

chronological order in Table 1. 

 

 

 

Chlorophenoxy herbicides poisoning is uncommon. It is 

used widely for the control of broad-leaved weeds. These 

compounds exhibit a variety of mechanisms of toxicity which 

includes dose-dependent cell membrane damage, uncoupling 

of oxidative phosphorylation, and disruption of acetyl-

coenzyme A metabolism (1). 2, 4-D is a Chlorphenoxy 

herbicide which has no antidote (2). 

Forced alkaline diuresis is the treatment of choice and if 

timely instituted may improve the otherwise very poor 

prognosis in severe intoxication with 2, 4-D and related weed 

killers. The goal of this study is to emphasize the role of 

accurate diagnosis and the management of 2, 4-D herbicide 

poisoning. 

 

 

A 33-year-old female gave history of ingesting 70 ml 

liquid containing 58% of 2, 4-D dimethylamine salt. Prior to 

coming to our hospital, she was admitted to a local hospital 

with the complaints of vomiting and altered sensorium in 

__________ 
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The patient was started on supportive management with 

urinary alkaline diuresis. Alkaline diuresis was initiated by 

giving 1Meq /kg of sodium bicarbonate as IV bolus and then 

adding 80 Meq of sodium bicarbonate with 20Meq of 

potassium in one liter of 5% dextrose saline and infusing it at 

the rate to keep urinary pH- 8.0 and to maintain urine output 

_________ 

at 6ml/min. Dexamethasone was given to combat cerebral 

edema. The patient started responding to the above treatment 

and within 12-14 hours after initiation of treatment, patient’s 

GCS improved to E3M5V2. The tendon reflexes became brisk 

and the muscle weakness improved. She became fully 

conscious after 48 h of treatment and started accepting oral 

feeds. Her ECG reverted to normal. Her biochemical 

parameters started falling and the MRI (Figure 3) done 3 days 

after CT scan head revealed disappearance of cerebral edema. 

She was discharged after seven days of admission in a stable 

condition. Follow-up after 2 weeks of discharge revealed 

normal biochemical parameters and she was in good physical 

condition. 

 

 

Anticholinesterase compounds are the most common 

method of poisoning in India but herbicide poisoning is also 

a method of suicide and is associated with high morbidity and 

mortality (3). Among different herbicidal poisonings, the 

most predominantly found poisonings are paraquat and 

glyphosate (4). The incidence of 2, 4-dichlorophenoxy acetic 

acid poisoning is scanty and only few cases are reported from 

India (5).  

2, 4-dichlorophenoxy acetic acid commonly known as 2, 

4-D is a plant herbicide and secondarily a plant growth 

regulator (6). It was developed in the 1940s and is the most 

commonly used pesticide in the non-agricultural sector and 

one of the top ten most commonly used in the agricultural 

____ 

Table 1. Clinical laboratory findings 

Laboratory Values 
Days after admission to the ward 

1 2 3 4 5 6 7 8 9 10 

Urea mg/dL 43 27 47 ND***** ND 34 ND ND ND ND 

Creatinine mg/dL 1 1 1.1 ND ND 1 ND 0.8 ND 0.7 

Na mmol/L 138 144 143 ND 147 143 ND 138 138 143 

K mmol/L 3.6 3.7 3.6 ND 4.9 4.8 ND 4.2 4.1 4.3 

CPK  I.U/L* 17480 21910 20178 1368 15086 5786 3874 1938 932 46 

CKMB in I.U 151 214 191 159 150 80 56 36 34 8 

LDH U/L 1353 2308 2124 1974 1608 1429 1296 1269 800 518 

Total Bilirubin mg/dL 0.2 0.5 0.4 ND 0.4 0.4 ND ND ND ND 

AST I.U/L ** ND 486 461 ND 378 251 186 130 86 ND 

ALT  I.U/L *** 58 115 148 ND 158 137 121 104 70 25 

ALP  I.U/L**** ND 89 L  ND 98 L 87 L ND ND ND ND 

Calcium  mg/dL ND 7.4 9.3 ND 9.3 8.8 ND ND ND ND 

Phosphorus  mg/dL ND 1.8 2.7 ND 1.2 1.7 L ND ND ND ND 

D.Bilirubin  mg/dL ND 0.2 0.2 ND 0.2 0.4 ND ND ND ND 

I.Bilirubin mg/dl ND 0.3 0.2 ND 0.2 0.1 ND ND ND ND 

ECG Abnormal Abnormal Normal Normal ND ND ND ND ND ND 

* Creatinine phosphokinase 

** Aspartate aminotransferase 

*** Alanine aminotransferase 

**** Alkaline phosphatise 

***** Tests Not Done 

 

 

 

Figure 1. ECG showing marked T wave inversion 
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sector (7). It was the first widely used herbicide to control 

broadleaf plants, and it has significantly contributed to 

modern weed control in agriculture. It was one of the two 

ingredients in infamously known as Agent Orange, the other 

being 2, 4, 5-trichorophenoxyacetic acid (2, 4, 5-T) - a 

dangerous mixture used by the military to defoliate the 

Vietnam’s forest in the Vietnam War (8). At that time, the 

most visible detrimental effects on human health were 

caused by dioxin, which is a highly toxic byproduct (9).  

2, 4-D is chemically classified as a Chlorophenoxy 

herbicide and is an odorless crystalline powder that is 

colorless or white to yellow (10). In addition to 2, 4-D itself, 

there are eight salts and esters of 2, 4-D of which 2, 4–D 

dimethylamine salt (DMA) and 2 ethylhexyl ester (EHE) 

form accounts for approximately 90-95% of the total global 

use. In humans, 2, 4-D exposure can occur through 

inhalation, skin absorption, ingestion, and skin/eye contact. 

The steady increase of applications for genetically 

engineered plants causing resistance to Glyphosate and 

Paraquat resulted in widespread use of 2, 4-D. It is difficult 

to develop resistance to 2, 4-D (11). 

These herbicides are easily available and in spite of their 

widespread use, they are not commonly encountered 

poisons. Acute poisoning with these compounds is 

uncommon and in most cases outcome was fatal (12). Case 

reports and observational studies provide the majority of 

information regarding the toxicological effects of 2, 4-D in 

incidents involving human poisonings (1, 13, 21).  Researchers 

compiled the medical cases of 69 people from1962 to 2004 

who had ingested 2, 4-D and other Chlorophenoxy herbicides 

and reported death in 23 patients (1). 

Its toxic effects involve heart, central and peripheral 

nervous system, liver, kidneys, muscles, lungs and endocrine 

system (2). The described symptoms of intoxication include 
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nausea, vomiting, abdominal pain, hepatic injury and 

kidney injury, hypertonia, areflexia, depression of central 

nervous system, fasciculations, coma, hypotension, and 

ECG changes (13). 

The toxicity associated with ingestion whether by 

accidental or suicidal intent is not only complicated by the 

high concentration of active ingredient but also by the 

stabilizers, emulsifiers and solvents (14). Many of the 

reported cases are not clear-cut cases of 2, 4-D exposure but 

involve other chemicals (15). According to the data collected 

by U.S. Environmental Protection Agency, some 2, 4-D is 

contaminated with 2,3,7,8-TCDD, a potent dioxin (15). 

The acute effects on the central nervous system are 

impaired coordination, unconsciousness and coma. 

Peripheral neuromuscular effects including muscle 

twitching, weakness, and loss of tendon reflexes have been 

reported (1). 2,4-D exposure causes neurotoxic effects, 

including disruption of cell membrane transportation, and 

alterations to the blood-brain barrier mechanism (13, 16). It 

is therefore possible that lethal doses of Chlorophenoxy 

compounds may cause structural as well as functional 

damage to the brain. In human observations, many exposed 

to 2,4-D have exhibited degeneration of the central nervous 

system, decreased nerve conduction, delayed muscle 

contraction, as well as suicidal thoughts, depression, anxiety, 

aggression and post-traumatic stress syndrome (17). 

Controversy and lack of controlled clinical studies exist 

surrounding the most effective way to induce clearance of 2,4-

D. Urine alkalinisation is one form of enhance elimination that 

may be useful in some poisoning such as phenobarbital, 

chlorpropamide, salicylate and chlorophenoxy herbicides 

especially 2, 4- D and mecoprop, although their mechanisms 

are not clear (1, 18). 

Oghabian ZI et al (19). treated a case of intentional 

___________ 

 

Figure 2. CT scan head shows diffuse cerebral edema 

 

 

  Figure 3. MRI head shows disappearance of  cerebral edema 
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poisoning of 2, 4-D causing liver damage and 

rhabdomyolysis with sodium bicarbonate and other 

conservative measures and the patient was discharged from 

the hospital 5 days after admission in good condition and 

normal laboratory test. Two case reports resulting into death 

were reported by Iken et al (20). 

Demographic studies conducted in a tertiary care hospital 

of India found Paraquat and Glyphosate as the common 

herbicides used as poison (11). Reports of 2, 4-D poisoning 

cases are rare and a total of 16 cases are reported from India 

of which only 4 survived. 

This is the second case report from India of 2, 4 –D, salt 

poisoning with severe muscle injury and cerebral oedema 

treated successfully by alkaline diuresis and symptomatic 

treatment with full recovery. A similar case has been reported 

by Anudhkar et al (21). where the patient was semiconscious 

and hyporeflexic with signs of raised intracranial tension. 

Their patient also improved after proper treatment in the form 

of diuresis and other symptomatic care. 

Five of the six cases reported from North India have had a 

fatal outcome within the hospital. The lone survivor was a 31-

year-old lady who had a prolonged hospital course before 

recovery (5). A recent case report published in 2015 by 

Vaneet Jearth et al reported a rare survival after 2.4-D (ethyl 

ester) poisoning treated by forced alkaline diuresis (12). The 

other case reports from India have reported fatality due to this 

poison (3, 22, 23). 

In our patient, muscle damage and cerebral oedema were 

the major manifestations with striking elevation of CPK, 

LDH and AST. The altered sensorium occurring late was due 

to cerebral oedema. The generalized T wave changes 

suggested myocardial injury. Myopathic symptoms including 

limb muscle weakness, loss of tendon reflexes, and increased 

creatinine-kinase activity have also been observed in our 

patient. 

Chlorophenoxy herbicides are weak acids (pKa=2.6 for 2, 

4-D), and excreted in the urine unchanged. Alkaline diuresis 

especially in severe 2, 4-D poisoning may be lifesaving. The 

treatment is to accelerate excretion of 2, 4-D and to limit the 

concentration of toxins in the kidney. A urine flow of 4-

6ml/min is desirable. 

Hypokalemia may occur during alkaline diuresis which 

can be corrected by giving 20-40mEq of potassium 

supplements in one litre of fluid (24). Myotonia may also 

occur in acute 2, 4-D poisoning thus diuretics should be 

avoided (19). Consider hemodialysis in severe cases, 

particularly where excess fluid administration is not advised 

(2). Hemodialysis has been used as an effective method to 

treat severe cases of 2, 4-D poisoning with coma (25).  

Alkalinizing the urine by including sodium bicarbonate 

(44-88 mEq per liter) in the intravenous solution accelerates 

excretion of 2,4-D substantially, because the weak acid is in 

an ionized state in the renal tubule and thus cannot diffuse 

from the tubule into the blood. Renal clearance is minimal at 

an acidic pH of 5.1 (0.14 mL/min) compared to clearance at 

a pH of 8.3 (63 mL/min) (18). 

Routine resuscitation, close observation, supportive care, 

gastrointestinal decontamination, administration of activated 

charcoal and sorbitol and correction of electrolyte 

________________ 

abnormalities and acidosis should be performed for all 

patients. There is no specific antidote for phenoxy 

compounds but sodium bicarbonate may be useful by altering 

the pharmacokinetics of 2, 4-D (24). In cases of 2, 4-

dichlorophenoxyacetic acid poisoning, cerebral oedema 

should be in mind and an alkaline diuresis can increase 

herbicide elimination though there is lack of randomized 

controlled trials of overall effect of urinary alkalization (26). 

It is important to suspect herbicide poisoning as prompt 

diagnosis and treatment can save the life of the patient. 

 

 

The poison with 2, 4-D is rare and it does not have any 

antidote. The early recognition and urine alkalization with 

high flow urine may save the patient. 2, 4-D is a poison which 

carries a high mortality. Prolonged coma, metabolic 

complications, skeletal muscle injury and myotonia are some 

of the complications of 2, 4-D. Forced alkaline diuresis 

resulted in saving our patient which otherwise had poor 

prognosis. 
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