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Herbicide-induced methaemoglobinaemia and the 
role of methylene blue in its management
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DESCRIPTION
Modern herbicides are mostly synthetic deriv-
atives of natural plant hormones that interfere 
with the growth of the target plants. Deliberate 
ingestion of certain herbicides may lead to 
methaemoglobinaemia.

Methaemoglobinaemia can be congenital or 
acquired, with the latter being more common. When 
haemoglobin is oxidised to contain one of the four 
iron species in the ferric (Fe3+) state rather than 
the typical ferrous (Fe2+) state, methaemoglobin is 
produced. These ferric form species are unable to 
bind oxygen molecules and alter the haemoglobin 
molecule allosterically. This causes the oxygen-
haemoglobin dissociation curve to move to the 
left, increasing the haemoglobin molecules’ affinity 
for oxygen and impairing oxygen delivery to the 
tissues. Tissue hypoxia is the outcome.1 2

A woman in her late 20s presented to the emer-
gency department with a 2-hour history of delib-
erate consumption of approximately 100 mL of a 
herbicide. The history of three episodes of vomiting, 
malaise and breathlessness was there. On examina-
tion, the airway was patent, the chest was clear with 
no added sounds, the respiratory rate was 22 /min, 
Saturation of peripheral oxygen (SpO2) was 76%, 
the heart rate was 108 bpm, blood pressure was 
126/80 mm Hg, the glasgow coma scale score was 
15/15 and the central nervous system was within 
normal limits. The ECG showed sinus tachycardia 
(figure 1).

Supplemented oxygen via a face mask at a flow 
rate of 10 L/min increased the saturation to 80% 
but not beyond that. Gastric lavage was done and 
intravenous pantoprazole was given. The bedside 
chest X-ray was normal (figure  2). Arterial blood 
gas showed a PaO2 value of 162 mm Hg. The 
oxygen saturation gap exceeded the normal limit, 
suggesting methaemoglobinaemia. The G-6PD 
level was 9.18 U/g haemoglobin (within the normal 
limit).

Injection methylene blue 50 mg in 100 mL NS was 
given over 10 min. After 1 hour, SpO2 increased to 
91%. The Methylene blue was repeated, increasing 
the SpO2 to 98% after one more hour.

Due to its oxidising qualities, methylene blue 
is a powerful antidote for methaemoglobinaemia. 
Leukomethylene blue is produced as a reduced 
by-product after it oxidises nicotinamide adenine 
dinucleotide phosphate. It then functions as a 
reducing agent, changing methaemoglobin into 
haemoglobin to restore oxygen-carrying capacity 
and reverse tissue hypoxia. The recommended dose 
is 1–2 mg/kg of a 1% solution over 5–10 min. The 
maximum total dose is 7 mg/kg.3

The patient was transferred to the intensive 
care unit with intravenous fluids, proton pump 
inhibitor, ceftriaxone and ondansetron. The 
next day, she symptomatically improved and was 

Figure 1  The 12-lead ECG of the patient showing sinus 
tachycardia.

Figure 2  Chest X-ray of the patient, A-P (antero-
posterior) view. Findings within normal limits.

Patient’s perspective

My daughter had consumed approximately 100 mL 
of a herbicide marketed as FIRE-007. She had three 
episodes of vomiting, generalised weakness and 
breathlessness and was rushed to the hospital 
within 2 hours. Initial management was done in the 
emergency department. Considerable symptomatic 
improvement was there, and she was transferred to 
ICU after that. She became almost normal the next 
day. She was transferred to the ward on the third 
day and was discharged on the fourth day after 
psychiatric counselling.
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haemodynamically stable with normal vital parameters. On the 
third day, she was transferred to the ward and was discharged on 
the fourth day after psychiatric counselling.
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Case reports provide a valuable learning resource for the scientific community and 
can indicate areas of interest for future research. They should not be used in isolation 
to guide treatment choices or public health policy.
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Learning points

	► Ingestion of certain herbicides can cause 
methaemoglobinaemia.

	► Methaemoglobinaemia shifts the oxygen dissociation curve 
to the left, thereby impairing oxygen delivery to tissues and 
causing tissue hypoxia.

	► Oxygen saturation gap is suggestive of 
methaemoglobinaemia.

	► Methylene blue is an effective antidote for 
methaemoglobinaemia (if it is not due to G6PD deficiency).
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