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INTRODUCTION

• A public health problem in many countries..
• Known as “Wood Alcohol”.
• Component of washing fluids, antifreeze 

formulations, photocopying fluids, perfumes formulations, photocopying fluids, perfumes 
and paint removers.

• Dermal application, inhalation or ingestion…
• Despite legislations, it exists illegally: spirits, 

cologne..

Brahmi N et al Clin Tox 2007



WHEN DO WE SUSPECT IT?



CONTEXT

• Young age…

• Poor / Rich conditions, Week end party…• Poor / Rich conditions, Week end party…

• Report of deaths…

• Clinical signs…

Am Academy CLIN TOX 2002



CLINICAL PRESENTATION (1)

• Latent period : 12-24 Hours.
• First symptoms:
Headache, vertigo.
Abdominal pain, vomiting. Abdominal pain, vomiting. 
Surgical emergency?
Hyperventilation related to metabolic acidosis.

Brahmi N et al Clin Tox 2007



Then:
•• Ocular signs (12Ocular signs (12--24 h).24 h).
 Blurred vision.
 Visual loss.
 Impaired color Vision.

CLINICAL PRESENTATION (2)

 Impaired color Vision.
 Areactive mydriasis (papillary edema)

Case series suggest that visual dysfunction occurs when 
formate concentrations exceed 20–30mg/dL (200–
300mg/L)

Am Academy CLIN TOX 2002



•• Shock Shock (hypovolemia, myocardial depression) usually 
leading to death.

•• RespiratoryRespiratory failure.failure.

CLINICAL PRESENTATION (3)

•• RespiratoryRespiratory failure.failure.
•• ConvulsionsConvulsions--Seizures. Seizures. (Parkinson Like extra pyramidal 

syndrome).
•• Renal failure Renal failure (Rhabdomyolyses, Myoglobinuria).
•• Pancreatitis.Pancreatitis.
•• HypomagnesemiaHypomagnesemia, hypokalemia…, hypokalemia…

Am Academy CLIN TOX 2002



• Combination of the history, the signs and 
symptoms and the following laboratory findings:

Metabolic acidosis
Elevated anion gap
Elevated osmolal gap (the difference between 

DIAGNOSIS (WHO 2014)

Elevated osmolal gap (the difference between 
measured and calculated osmolality)

Positive serum methanol and/or serum formate 
assay.

Serum methanol level can be estimated by 
multiplying the osmolar gap by 3.2. (Hovda and 
al.Intensive Care Med (2004))



MECHANISMS OF TOXICITY? 



MECHANISMS OF TOXICITY (1)

1212--24 HOURS24 HOURS

11--2 MIN2 MIN FOLIC ACID

Am Academy CLIN TOX 2002



MECHANISMS OF TOXICITY (2)

https://www.wikitox.org/doku.php?id=wikitox:2.2.5.2.5_methanol



MECHANISMS OF TOXICITY (3)

• Bioavailability ingestion: 100%. 
• Lethal dose: 1ml/Kg.
• Factors controlling the rate of formic acid 

metabolism in humans:metabolism in humans:
 Presence of adequate dietary folic acid 

(tetrahydrofolate is derived from folic acid).
 Efficiency with which tetrahydrofolate is 

regenerated during formate oxidation.
the potential usefulness of folate in the
treatment of methanol poisoning



MECHANISMS (4)
THE ROLE OF FORMIC ACID     

“THE SILENT KILLER”

• Inhibition of Cytochrome Oxidase Complex in the 
mitochondria “histotoxic hypoxia.”

• Metabolic acidosis: Lactic acid, Formate.• Metabolic acidosis: Lactic acid, Formate.

• Ocular Toxicity: optic disc edema, breakdown of the myelin 
sheaths and optic nerve lesions.

• Neurotoxicity: edema and necrotic damage to the 
basal ganglia of the brain, the putamen, and 
hemorrhages in the subcortical white matter 
(Mechanism?).

Brahmi N et al Clin Tox 2007





Blindness: Retinal toxicity of Methanol.

antidotes for toxic agents - methanol poisoning (ihmc.us)
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CURRENT SITUATION IN TUNISIA





CENTER MAHMOUD YAACOUB TUNIS, ICU.
RETROSPECTIVE STUDY (N=49).

Period 2003-2020. 
Two Outbreaks (2003, 2019).

Age
Sex

33 +/- 16 years.
Male (98%).

Methanol Level 1,34+/-1.48g/l  [0 , 6,60 ].

Doctoral Thesis 2003-2020 Submitted

Methanol Level 1,34+/-1.48g/l  [0 , 6,60 ].

Treatment Alkalization (80%) Folic Acid (90%). 
Hemodialysis (n=33 (67%)). Median
6H.
Ethanol (n=30 (61%)).

Outcome Blindness (12%).
Mortality: n=12 (24%).



CENTER MAHMOUD YAACOUB TUNIS, ICU.
RETROSPECTIVE STUDY (N=49).

Period 2003-2020. 

Neurological signs

Brain Imaging

Coma (n=13, 26%).

necrosis putamen/subcortical white matter 
(n=2).

Doctoral Thesis 2003-2020 Submitted

(n=2).
Ocular Signs Blurred Vision (n=15, 30%).

Blindness (n=6, 12%).
pH <7 (n=10, 20%).

7-7.20 (n=15, 30%).
7.20-7.38 (n=18, 37%).

Correlations Correlation Glasgow- pH(p<0.001).



Outcome
Patients included: N=49

Doctoral Thesis 2003-2020 Submitted



OUTCOME (UNIVARIATE ANALYSIS).
PATIENTS INCLUDED: N=49

Age 0.006

Glasgow Coma Scale (GCS) 0.016

Mydriasis <0.05

Methanol Level <0.001

Doctoral Thesis 2003-2020 Submitted

Methanol Level <0.001

Acute Kidney Injury <0.05

Metabolic acidosis <0.001

Anion Gap> 16 0.08



MANAGEMENT PRINCIPLES
OF METHANOL POISONING?



 Alkalization: 400 à 600 mmol/24 h
 Intubation/ mechanical ventilation.
 Anticonvulsants.
 Fluids/ Inotropes.

• Antidotes:

BASICS

• Antidotes:
Ethanol PO or IV: Loading dose 0.6g/kg

Maintenance dose: 66 -154 mg/kg/h
(Objective : Ethanolemia 1 g/l)

 4 Methyl-pyrazole (Fomepizole): Loading dose 10 to 
15mg/kg (30min) then 10mg/kg every 12 hours till 
complete methanol clearance.



WHAT ELSE?

Folic Acid: (Oxydation cofactor of formic acid 
50 mg IV, every 6 hours. 

RRT:  Hemodialysis+++(Visual Disturbance, 
Renal failure).Renal failure).

No indication for Gastric Lavage or activated 
charcoal.



AMERICAN GUIDELINES 2002AMERICAN GUIDELINES 2002





INDICATIONS OF RENAL REPLACEMENT THERAPY



2015



WHAT ARE 
THE PROGNOSIS FACTORS ?THE PROGNOSIS FACTORS ?



20 YEARS AGO…

• Poor prognostic indicators include :

Serum formate concentrations >50mg/dL 
(>500mg/L).(>500mg/L).

pH < 7.0.
Coma Or Seizures on admission to the ED.

Liu J.J. and col. Prognostic Factors in Patients with Methanol Poisoning. 
J. Toxicol. Clin. Toxicol. 1998.























CASE REPORTS



Neurosciences 2016



Nov 2020





PREVENTION
• Public Education.
• Public/Government Health Problem..
• Control of false Information and rumors

(COVID 19…)..(COVID 19…)..
• Policies and Procedures….
• Labelling and Packaging (Article 17 

European Chemical Agency Guidance).
• Legislative Control. ...Addiction..
Loi 92-52 18/05/1992 relative aux stupefiants.



Take Home Messages
The silent METABOLIC killer.
Fomepizole (Ethanol) to be included in the 

Hospital drug formulary among antidotes….
Fomepizole Versus Ethanol? Prospective 

Study…Study…
Renal RRT and Formic acid? Versus Antidote? 
Local Protocols.
Public education about methanol consumption..
Legislative control..



METHANOL KILLS
DO NOT DIE FOR A DRINK.



Merci pour votre Attention


