
 

METHANOL POISONING 

 

The “Green Fairy” (Kylie Minogue) in “Moulin Rouge”, 2001 

 

Founded in 1889, the Moulin Rouge (Red Windmill) was the greatest of the “Bohemian” 

Paris music halls. It was a regular drinking place for Toulouse Lautrec. A notorious 

drink consumed by the patrons at the time was “Absinthe” otherwise known as the 

“Green Fairy” due to not only its green color but also its unnerving ability to induce 

visual hallucinations in the form of visitations from the “green fairy”. The fairy would 

become a great consolation to many in the late Nineteenth century who found themselves 

in  isolation and deep “melancholia”. 

 



Absinthe was the most potent aromatic liquor ever produced for human consumption and 

was first commercialized by Henri Louis Pernod around 1805. Produced primarily from 

the alcoholic distillation of the herb Artemisia absinthium, it could contain up to 75 

percent alcohol!   

 

In the 21st Century strict regulation of alcoholic beverage production and sale, means 

that the green fairy no longer pays her visits to the lonely and melancholic. In the field of 

toxicology however, this visitation may still be possible by those who consume their 

sorrows in methanol. Though the visitation from the green fairy may be temporally 

consoling, it is also quite likely that it will the last visitation of anything for those who 

drink even just a moderate amount.     

 

 

“The Absinthe Drinker” 1901, oil on canvas, Viktor Oliva, Cafe Slavia Prague, Czech 

Republic. 

 

 

 

 

 



METHANOL POISONING 

 

Introduction 

 

Methanol is an extremely toxic alcohol  

 

Most preparations currently labeled “methylated spirits” in Australia and New Zealand 

are in fact ethanol based.  

 

Ingestion of home-made poorly distilled spirits (i.e moonshine) can be a source of 

methanol poisoning. Poisoning may also occur with adulterated commercially available 

drinks, particularly from countries with poor regulatory environments. 

 

Methanol was traditionally used as a solvent or anti-freeze agent, but may still be found 

in a range of fuels, dyes and industrial solvents.  

 

Deliberate self poisoning with methanol is usually lethal without timely medical 

intervention. 

 

Treatment consists of: 

 

● Supportive care 

 

● Fomepizole or Ethanol infusion 

 

● Hemodialysis (the definitive treatment, especially in the absence of Fomepizole)  

 

Fomepizole is a specific antidote that can be used in place of ethanol, (and possibly 

hemodialysis in selected cases) and is now available in Australia but is still (somewhat 

surprisingly) not stocked by most public hospitals.    

 

See also separate documents on: 

 

● Fomepizole (in Drugs folder). 

 

● Ethanol (in Drugs folder). 

 

Chemistry 

 

Methanol is methyl alcohol (CH3OH). 

 

It is an aliphatic plant alcohol, a colorless volatile liquid. 

 

Toxicology 

 

Methanol itself is relatively non-toxic. 

 



The toxic effects of methanol are due to accumulation of its metabolites, formaldehyde 

and formic acid. Which produce a severe increased anion gap metabolic acidosis. 

 

There is also direct cellular toxicity due to inhibition of cytochrome oxidase. 

 

There is widespread organ dysfunction in particular to the retina and the brain.  

 

Pharmacokinetics 

 

Absorption: 

 

● Methanol is rapidly and well absorbed orally  

 

 Peak levels occur within 30 - 60 minutes. 

 

● It is volatile and can be absorbed by inhalation, but reports of intoxication by this 

route are rare. 

 

Some dermal absorption can also occur, but clinical poisoning by this route is rare 

 

Distribution: 

 

● Methanol is rapidly distributed across the total body water with a volume of 

distribution of 0.7 L/kg 

 

Metabolism an excretion: 

 

● 95% is metabolized in the liver, 5% excreted renally unchanged, (minor amounts 

may be excreted from the lungs) 

 

Methanol       Formaldehyde  Formic acid  CO2 + H2O 

 

 

Alcohol Dehydrogenase            Aldehyde Dehydrogenase      Folate 

 

 

At low serum concentrations and during hemodialysis, methanol elimination is quick and 

first-order, with an elimination half-life of about 3 hours.  

 

At higher serum concentrations, methanol elimination is slow and zero-order (and this 

occurs at only 1/7 the rate of ethanol metabolism, with an elimination half-life of about 

21 hours). 

 

Methanol is metabolized 10 times more slowly than ethanol and ethanol has up to 20 

times the affinity for alcohol dehydrogenase when compared to methanol. 

 

Ethanol at blood concentrations of 22 mmol/L competitively inhibits Alcohol 

Dehydrogenase, and so methanol is no longer metabolized by the liver. Under these 



conditions it is eliminated unchanged, entirely by the kidney, with an elimination half-life 

of 48 hours.             

 

Risk Assessment 

 

Methanol is extremely toxic  and any deliberate self-poisonings must be assumed to 

be potentially lethal. 

 

Ingestion of > 0.5 ml/kg is potentially lethal, however there is wide individual variation. 

 

Ingestion of  > 0.25 mL/kg (2.5 mL in a 10 kg toddler) can theoretically lead to 

development of toxicity in children requiring specific management. 

 

Co-ingestion of ethanol can delay the onset of clinical features of methanol toxicity. 

 

Dermal exposure does not cause significant toxicity. 

 

Inhalational does not usually cause significant toxicity however it may in the context of 

inhalational solvent abuse (e.g. with carburettor cleaning fluid). 

 

Clinical Features 

 

Methanol itself is less inebriating than ethanol and in fact this does not readily occur 

unless a large amount is ingested. 

 

1. GIT: 

 

 ● Nausea, vomiting and abdominal pain. 

 

2. CNS: 

 

 ● Depression of conscious state occurs within 1 hour.  

 

Following a latent period of 12-24 hours, more serious CNS symptoms due to 

increasing cerebral edema may develop including: 

 

● Progressive sedation 

 

● Coma 

 

● Seizures 

 

Those who recover from serious CNS toxicity may be left with extrapyramidal 

movement disorders. 

 

3. Retinal toxicity: 

 

 ● This is a particular feature of methanol poisoning. 



 

● Optic atrophy and permanent visual impairment/ blindness may occur in 

up to one third of cases. 

 

Prognosis is then largely related to CVS status and to the degree of acidosis. 

 

4. Metabolic: 

 

● Progressive severe metabolic acidosis 

 

5. CVS: 

 

● Myocardial depression and vascular collapse are late signs and are 

associated with a poor prognosis. 

 

Investigations 

 

Blood tests: 

 

1. FBE 

 

2. U&Es/ glucose 

 

 ● Look for an increased anion gap. 

 

● Hypoglycemia may occur. 

 

3. ABGs/ VBGs / lactate:  

 

● Increased anion gap metabolic acidosis. 

 

● Venous bicarbonate levels can act as a surrogate marker of formic acid 

production.  

 

4. Osmolar gap: 

 

● An increased osmolar gap. The osmolar gap is calculated by subtracting 

the calculated serum osmolality from the actual lab measured serum 

osmolality. 

 

● Note however that a normal osmolar gap (< 10) does not exclude a 

clinically significant intoxication. 

 

5. Blood alcohol: 

 

● To look for coingestion of ethanol. 

 

● To titrate ethanol infusions. 



 

6. Consider paracetamol coingestion in cases of deliberate overdose. 

 

ECG: 

 

● As for any unwell acidotic patient. 

 

● In cases of deliberate overdose, consider coingestion of other cardiotoxic drugs. 

 

CT scan brain: 

 

● This can demonstrate a characteristic ischemic or hemorrhagic injury pattern to 

the basal ganglia in patients who suffer permanent neurological injury. 

 

Management 

 

1. Initial attention to ABC issues and treat as appropriate. 

 

● IV access 

 

● Intubated patients must be hyperventilated to help reverse acidosis. 

 

Consider also a bolus IV of sodium bicarbonate 1 - 2 mmol/kg to prevent 

worsening of acidaemia pending haemodialysis 

 

● Look for and correct any hypoglycemia. 

 

2. Charcoal:  

 

● This is not effective for methanol. 

 

3. IV sodium bicarbonate: 

 

 ● Acidosis enhances formic acid inhibition of cytochrome oxidase 

 

● For patients who are acidotic (< 7.3) administer sodium bicarbonate in 50 

 mmol aliquots to raise the pH above this level. 

 

4. Fomepizole:  

 

Fomepizole has superseded ethanol as the antidote of choice in most settings in 

the United States. It is an expensive drug, however its cost may be more than 

offset by the possible avoidance of haemodialysis and/ or an ICU admission, (to 

say nothing of the greater ease and safety of its administration compared to an 

ethanol infusion). Patients on ethanol infusions can also become significantly 

ethanol intoxicated, creating challenging nursing issues in its own right!  

 

Usual fomepizole dosing is:  



 

Loading dose:  

 

● 15 mg/kg in 100 mL of normal saline or 5% dextrose IV over 30 minutes. 

 

Maintenance dose: 

 

● 10 mg/kg in 100 mL of normal saline or 5% dextrose IV over 30 minutes 

 every 12 hours for 48 hours. 

 

● If administration for more than 48 hours is required, increase to 15 mg/kg 

 every 12 hours to compensate for induction of metabolism. 

 

For patients on haemodialysis:  

 

If haemodialysis is undertaken, fomepizole should be given:  

 

● 4 hours rather than every 12 hours  

 

Or 

 

● As a continuous infusion at 1 mg/kg/hour for the entire duration of 

 haemodialysis. 

  

Monitoring of fomepizole concentrations is not necessary. 

 

Therapeutic end point: 

 

● Treatment continues with fomepizole until ethylene glycol or methanol 

 levels are < 20 mg/dL. 

 

5. Ethanol Infusion: 1  

 

The specific antidote is IV ethanol infusion, it competes with alcohol 

dehydrogenase and hence the metabolism of methanol is slowed, allowing time 

for excretion of the methanol. It is especially effective for the prevention of retinal 

toxicity. 

 

This treatment is more important early as in late presentations most of the 

ethylene glycol has already been converted to toxic metabolites. 

 

 Use 10% ethanol in 5% dextrose solution. 

 

This is done by: 

 

Adding 100 mls of 100% ethanol, (when using 20 ml ampoules this would 

mean 5 ampoules of 100% solution) to 900 mls of 5% dextrose (and mix the 

bag thoroughly). 



 

 The loading dose is: 

 

8 mls/kg of 10% ethanol, given over 30 minutes. 

 

A loading dose will not be required in the already alcohol intoxicated patient, (ie 

those who have taken both ethanol and methanol) 

 

The maintenance infusion rate of ethanol is then 100-200 mg/kg/hr titrated to 

effect. 

 

This is achieved with 1-2 mls/kg/hour of 10% ethanol, titrated to a blood 

level of 22 - 44 mmol / L (= 100 mg/dl = 0.1% - 150 mg/dl) 

 

If the patient is a chronic alcoholic or on dialysis, then the higher rates will be 

required (ie 200 mg/kg/hr of ethanol) 

 

Blood alcohol levels will need to be monitored frequently, as levels can be very 

variable and the infusion rate adjusted accordingly. 

 

Note that breath ethanol estimations may also be used to monitor blood ethanol 

levels as an alternative to repeated blood level testing. 

 

The ethanol infusion is continued until: 

 

● Methanol levels are zero. 

 

● Acidosis/metabolic abnormalities resolve 

 

● No osmolar gap, (used especially when methanol levels are not available) 

 

6. Folinic acid: 

 

● Administer folinic acid (leucovorin) 50 mg IV every 6 hours and 

 continued until poisoning is definitively treated 

 

 This is to potentiate the folate-dependent metabolism of formic acid to 

carbon dioxide and water. This is continued until poisoning has been 

definitively treated.  

 

7. Dialysis:  

 

Hemodialysis is the definitive management for methanol poisoning.  

 

It removes methanol and formic acid and corrects the acidosis. 

 

Indications for dialysis: 

 



Hemodialysis is recommended for:  

 

 ● Any patient who fulfils criteria for Alcohol Dehydrogenase administration.  

 

● Acidaemia with a pH <7.30. 

 

● Visual symptoms. 

 

● Renal failure. 

 

● Deteriorating vital signs or persisting electrolyte abnormalities despite 

supportive care. 

 

● Methanol serum concentrations > 16 mmol/L (50 mg/dL). 

 

 End points for dialysis include: 

 

 ● Resolution of acidosis. 

 

 ● Osmolar gap < 10. 

 

● Methanol level < 6 mmol/L 

 

Acid - base status and electrolytes should be checked every 4 hours for 12 hours 

following the cessation of haemodialysis to confirm that further dialysis is not required. 

 

Disposition  

 

All cases should be discussed with a Clinical Toxicologist.  

 

Any symptomatic or acidotic patient should be admitted to HDU/ICU 

 

Patients who are symptom free and have a normal venous bicarbonate level at 8 hours as 

well as a zero blood ethanol level may be medically cleared. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

The above calculation for ethanol is not strictly correct but is close enough to use in 

practical terms. 

 

The specific gravity of 100% alcohol is 0.79 gm/ml, therefore it is not simply 100 gms 

ethanol per 100 mls of solution. 

 

The point is however that the required maintenance dose can be extremely variable in 

individuals and so recommended dosage regimes act as a guide only and infusion rates 

will need to be titrated to the desired blood levels in each individual case, (Kulig K Initial 

Management of Ingestions of Toxic Substances NEJM vol 326 (25) June 18 1992 p. 1677) 
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