METHANOL POISONING – Treatment with Ethanol
Use

Methanol (methyl alcohol, wood spirits) is used as a fuel in high performance engines, solvent, as an antifreeze or window cleaner. Was once a relatively common overdose due to its 5% concentration in methylated spirits (now 2% concentration).

Toxicity

15 ml of 40% solution has been fatal, and as little as 10ml has caused blindness. Due to the current relative concentrations of methanol (2%) and ethanol (98%) in methylated spirits it is the ethanol which is the more toxic in acute ingestions. However, following chronic imbibing, alcoholics may suffer methanol poisoning.

Signs and symptoms

Methanol (as compared with ethanol) causes relatively little initial inebriation. Following ingestion there is an asymptomatic period (6-36 hours, up to 90 hours if ethanol co-ingested) while methanol is being metabolised into its toxic metabolite formic acid. This period is generally shorter with increasing dose. A range of symptoms then ensue:
Vomiting

Abdominal pain

Dyspnoea

Hyperventilation

Acidosis

Blurred vision

Hyperaemic optic discs

Blindness

Dilated pupils and absent light reflex

Coma

Death

Permanent optic nerve damage occurs in 25% of survivors. Parkinsonism and necrosis of the putamen have also been reported.   

Toxic mechanism
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Severe Acidosis
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Investigations

Anion gap (interpret cautiously) 
Osmolar gap (interpret cautiously)
Arterial blood gas

Serum glucose

Serum potassium

Serum magnesium

Serum ethanol

Serum methanol

Management

Emergency Management

Ensure a protected airway

Administer sodium bicarbonate
Decontamination

Nasogastric aspiration

Antidote(s)

Ethanol

Administer to block the metabolism of methanol by alcohol dehydrogenase preventing the formation of toxic metabolites (its affinity for ADH is 20-30 times that of methanol). Methanol is then excreted via the kidneys and lungs.

Indicated if:

· peak blood methanol levels over 6.25 mmol/l (20 mg/dl), 

· history of greater than 0.4 ml/kg ingested, 

· symptomatic ingestions in the absence of blood levels, or 

· significant acidosis slowly responsive to bicarbonate.

Ethanol can be administered either intra-venously or orally (maintain blood ethanol at 22-33 mmol/L [100-150 mg/dl])

Use of ethanol extends the half-life of methanol to 24-30 hours. Several days of treatment may therefore be required.

Folinic acid followed by folate (folic acid)

50 mg IV four hourly to enhance the breakdown of toxic formic acid to carbon dioxide and water.

Magnesium (if serum levels depressed)

Promotes the break down of formic acid into carbon dioxide and water.

Elimination

Haemodialysis if:


- Blood ethylene glycol level > 50 mg/dL


- Renal failure


- Crystaluria


- Acidosis (pH < 7.2)

Supportive 

Acid/base – sodium bicarbonate essential for those suffering an acidosis

Hypokalaemia – supplement

Hypoglycaemia – (children particularly susceptible) supplement

Hypotension

Cardiac arrhythmia

Renal failure

Multi-organ failure

Seizures

Coma

There appears no specific treatment of visual loss other than general management of methanol intoxication. 
Action of “antidotes”
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