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HIGHLIGHTS

Hundreds of products
Names can confuse; check 
label for composition
Sometimes mixed with 
fertili ers
Irritate skin, eyes, 
respiratory & GI systems
Severe metabolic acidosis 
from ingesting large 
amounts

SIGNS & SYMPTOMS

Vomiting, diarrhea
Headache, confusion, 
bi arre or aggressive 
behavior
Peculiar odor on breath
Body temperature may be 
elevated
Muscle weakness, 
peripheral neuropathy, loss 
of re exes

TREATMENT

Decontaminate skin, hair, 
eyes
Consider GI 
decontamination
IV uids
Consider urine alkalini ation
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COMMERCIAL 
PRODUCTS

2,4-D or 
2,4-dichlorophenoxyacetic 
acid 
2,4-DP or 
2,4-dichlorophenoxypropionic 
acid (Dichlorprop)
2,4-DB, or 
2,4-dichlorophenoxybutyric 
acid 
2,4,5-T, or 
2,4,5-trichlorophenoxy acid 
4-chloro-2-methyl-
phenoxyacetic acid (MCPA) 
MCPB 
MCPP (Mecoprop)
2-methyl- ,  dichloroben oic 
acid (Dicamba) 
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tance of urine pH manipulation for clearing the weak acid.23 Alkalinizing the urine 
by including sodium bicarbonate (44-88 mEq per liter) in the intravenous solution 
accelerates excretion of 2,4-D and mecoprop excretion substantially, because the 
weak acid is in an ionized state in the renal tubule and thus cannot diffuse back 
across 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).6,23   
 Controversy and lack of controlled clinical studies exist surrounding the 
most effective way to induce clearance of 2,4-D and mecoprop. The AACT and 
EAPCCT position paper recommends that urine alkalinization and high urine 

ow (forced diuresis) be considered.23 A Cochrane Database of Systemic Reviews 
notes the lack of evidence, based on the lack of randomized, controlled trials 
for this treatment. The author concluded that it is “not unreasonable to attempt 
urinary alkalinization” given the prolonged toxicity and potential for death, and 
that, “well conducted randomized, controlled trials are required.”24 No patients 
in a large case series reported by the same author as the Cochrane Review article 
were treated with urinary alkalinization, although it should be noted that 85% 
showed signs of minimal toxicity.18

7. Include potassium chloride as needed to offset increased potassium losses, with 
20-40 mEq of potassium chloride to each liter of intravenous solution. High urine 

ow, approximately 200 mL/h, improves clearance, although an even higher ow 
rate may be required for maximal 2,4-D clearance.6,23 Renal failure has occurred 
in patients with severe intoxication despite urinary alkalinization. In one case of 
renal failure, the urinary alkalinization was begun 26 hours after ingestion,9 and in 
another it was initiated on day 2 of the hospitalization.20 Therefore, it is crucial to 
carefully monitor renal function, as well as serum electrolytes, especially potas-
sium and calcium. 

8. Consider hemodialysis in severe cases, particularly where excess uid adminis-
tration is not advised.17 Hemodialysis has been used in four patients who survived 
intoxication.25 It is not recommended as rst-line therapy. 

9. Include electromyography and nerve conduction studies in the follow-up clin-
ical examination to detect any neuropathic changes and neuromuscular junction 
defects.
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