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A public health problem in many countries..
Known as “Wood Alcohol”.

Component of washing fluids, antifreeze
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







* Young age...
* Poor / Rich conditions, Week end party...
* Report of deaths...

* Clinical signs...

Am Academy CLIN TOX 2002




e Latent period : 12-24 Hours.

* First symptoms:

» Headache, vertigo.
» Abdominal pain, vomiting.
Surgical emergency?

» Hyperventilation related to metabolic acidosis.

Brahmi N et al Clin Tox 2007




Then:

* Ocular signs (12-24 h).
» Blurred vision.

» Visual loss.

» 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




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

* Respiratory failure.

e Convulsions-Seizures. (Parkinson Like extra pyramidal
syndrome).

* Renal failure (Rhabdomyolyses, Myoglobinuria).
* Pancreatitis.
 Hypomagnesemia, 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
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))







12-24 HOURS

ADH FOH E-THE
Methanel Formaldehyde =¥ Formic acld —'5F CO,+HO

1
1-2 MIN FOLIC ACID
Ethanal
Fomeplzole

ADH: alcohol dehydrogenase; FOH: formaldehyde dehydrogenase
F-THF-8: 10-formyl tetrahydrofolate synthetase

Am Academy CLIN TOX 2002




METHANOL NAD" LACTIC ACID
ETHANOL SODIUM BICARBONATE
Alcohol dehydrogenase NADH

PYRUVATE

4- METHYLPYRAZOLE
FORMALDEHYDE
NAD" LACTIC ACID
Aldehyde
dehydrogenase SODIUM BICARBONATE
) NADH
FORMIC ACID PYRUVATE
FOLINIC ACID SODIUM BICARBONATE

Magnesium

CO, + H,0 https://www.wikitox.org/doku.php?id=wikitox:2.2.5.2.5_methanol




* Bioavailability ingestion: 100%.
* Lethal dose: 1ml/Kg.

* Factors controlling the rate of formic acid
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




Silenit Silenit

Killer Killer

* Inhibition of Cytochrome Oxidase Complexin the
mitochondria “histotoxic hypoxia.”

 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




RG * Volume 31 Number 1

Figure 4. Methanol poisoning in a
41-year-old man who presented with

altered mental status and retrobulbar

'~ pain, Contrast material-enhanced CT
'~ scan demonstrates hypoattenuating

areas in the lentiform nuclei (arrows),
corpus callosum, and subcortical deep
white matter in the frontal and parieto-
occipital regions (arrowheads). (Cour-
tesy of Anirudh Kohli, MD, Breach

Candy Hospital Trust, Mumbai, India.)

Hegde etal 9



Blindness: Retinal toxicity of Methanol.
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Visual and neurologic sequelae of methanol poisoning in

Saudi Arabia

Alberto Galvez-Riiz, MD, Sabar M. Ellebariary, MD, Nasiva Asghar, PhD, Thomas M. Bosley, MD.

Figure -1

Acute and chronic fundoscopic changes. Fundus images of <4
pratients with che right opric disk displayed on che lefi side and
che leti opric disk displayed on cthe righe side. lmages showing
the optic disks of 2 patients taken within one week of methanaol
exposure showing modest pallid edema of the optic disks
extending onto the peripapillary recina (Figoures 1A 8 1B).
Imapes depicting, the opric disks of 2 different parients calcen
approximately 6 weeks after methanol exposure, and showing
flat, modertely pale optic disks bilaverally with o residuoal
oprric disk or retinal edema (Figures 10 8 110¥).




Formate-Iinduced Inhibition of Photoreceptor Function in
Methanol Intoxication’
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Methanol Poisoning 2018

DB Kadam’, Sonali Salvi? Ajay Chandanwale?®

EYE TOXICITY

L

Lactic
acidosis

Fig. 6: Diagrammatic representation of circulus hypoxicus










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

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

Age 33 +/- 16 years.

Sex Male (98%).

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%).

Doctoral Thesis 2003-2020 Submitted




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).

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).

Doctoral Thesis 2003-2020 Submitted




Outcome
Patients included: N=49

1.65

Renal Replacement
Therapy Effect

0.63

Methanol 1 Methanol 2 Methanol 3

s=li== Non ==@==0ui

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
Acute Kidney Injury <0.05
Metabolic acidosis <0.001
Anion Gap> 16 0.08

Doctoral Thesis 2003-2020 Submitted







BASICS

» Alkalization: 400 a 600 mmol/24 h
» Intubation/ mechanical ventilation.
» Anticonvulsants.

> Fluids/ Inotropes.

e Ann
l‘\l

FrndAkAc
CIVUIVURLCTOD.

 Ethanol PO or IV: Loading dose 0.6g/kg
Maintenance dose: 66 -154 mg/kg/h
(Objective : Ethanolemia 1 g/I)

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




WHAT ELSE?

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

JRRT: Hemodialysis+++(Visual Disturbance,
Renal failure).

dNo indication for Gastric Lavage or activated
charcoal.




AMERICAN GUIDELINES 2002

Proposed Indications for the Treatment of Methanol Poisoning
with Ethanol or Fomepizole

Criteria

Documented plasma methanol concentration = 20 mg/dL
(=200 mgfL}LHJ

Or

Documented recent history of ingesting toxic amounts of
methanol and osmolal gap > 10 mOsm/kg H,O"

Or

History or strong clinical suspicion of methanol poisoning and
at least two of the following criteria:
(A) Arterial pH <7.3
(B) Serum bicarbonate <20 meqg/L{(mmol/L)
(C) Osmolal gap > 10 mOsm/kg H,0O"

* Laboratory analysis by freezing point depression method only.




The WNWEW ENGLAND JOURNAL of MEDICINE

CLINICAL THERAPEUTICS

Fomepizole for Ethylene Glycol
and Methanol Poisoning

Jeffrey Brent, M.D., Ph.D.




Intensive Care Med (2005) 31:189-195
DOI 10.1007/s00134-004-2521-0 REVIEW

gg;;;; :lf‘gﬂ;';?l::n Current recommendations for treatment
Frédéric J. Baud of severe toxic alcohol poisonings
Methanol poisoning:

[nitial arterial pH <7107 or 7.25-7.30 16]

Drop 1n arterial pH >0.03 resulting in a pH outside the normal range despite bicarbonate infusion
[nability to maintain arterial pH >7.3 despite bicarbonate therapy

Decrease in bicarbonate concentration >5 mmol/l, despite bicarbonate therapy

Visual impairment

Renal failure

__Deteriorating vital signs despite infensive supportive care
[nitial plasma methanol concentration > 0.5 /I (15.6 mmol/)

" Rate 0l metnanot deciine <U.1 @I (3. mmol/1) per %)

* The recommendation for routine hemodialysis on the basis of serum concentrations alone has been
recently called into question




Recommendations for the Role of Extracorporeal
Treatments in the Management of Acute Methanol
Poisoning: A Systematic Review and Consensus

Statement
Darren IWvI. Roberts, PhD, FRACP!"2?; Christopher Yates, MID?* Bruno Megarbane, NMID?; 2015
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Th mnas ID. Nolin, Ph 1D, Ph : Valéry Lavergne, MID'7; ybert S. Hoffr u).\II7
Marc Ghannoum, \Il) on be I alf of the Extr orpo al Treats nts in Pc Ox sq\‘\« rkgroup

TABLE 3. Role of Extracorporeal Treatment in the Treatment of a Patlent With Methanol
Poisoning

We recommend ECTR is initiated in the following circumstances:

1) Severe methanol poisoning (grade 1D), including any of:
a) Coma (grade 1D)
b) Seizures (grade 1D)
c) New vision deficits (grade 1D)
d) Metabolic acidosis from methanol poisoning
i) Blood pH < 7.15 (grade 1D)
i) Persistent metabolic acidosis despite adequate supportive measures and antidotes (grade 1D)

e) Serum anion gap > 24 mmol/L (grade 1D); calculated by serum [Na*] — [CI] - [Hco, .

92) Serum methanol concentration

a) > 700mg/L or 21.8 mmol/L in the context of fomepizole therapy (grade 1D)
b) > 600mg/L or 18.7 mmol/L in the context of ethanol treatment (grade 1D)
c) > 500mg/L or 15.6 mmol/L in the absence of an ADH blocker (grade 1D)

d) In the absence of a methanol concentration, the osmolal/osmolar gap may be informative (grade 1D)
3) In context of impaired kidney function (grade 1D)

To optimize the outcomes from ECTR, we recommend:

4) Intermittent hemodialysis is the modality of choice in methanol poisoning (grade 1D). Continuous modalities are acceptable

alternatives if intermittent hemodialysis is not available (grade 1D).

ADH Inhibitors are 1o be continued during ~ Tor methanol poisoning (grade L)) as well as Tolic acid

6) ECTR can be terminated when the methanol concentration is < 200mg/L or 6.2 mmol/L and a clinical improvement is observed
(grade 1D)

COTD — awlranarmaranl frantmmant ADLL - alesbal dabudessanacs







20 YEARS AGO...

* Poor prognostic indicators include :

» Serum formate concentrations >50mg/dL
(>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.
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Table 1. Clinical features and laboratory chemistry at admission

Latent  Medical Ingested MeOH serum HCO_
Case Sex/Age SAPSII APACHEIL period (h) delay (h) Symptoms quantity (mL) Level (g/L) pH (mmol}L] Outcome
1 M/16 14 8 8 26 Vertigo, 200 0.9 1.32 18 Survivor
headache,
GI, V1
2 M7 12 B & 36 Drowsiness, 300 3.62 17 7 Survivor
vertigo,
Gl
3 M/24 12 9 4 4] Vertigo, VI, 500 3.56 T.14 7T Survivor
Gl
4 M/23 12 6 11 45 Headache, 200 0.76 T.25 1.5 Survivor

Drowsiness, ; 3 Survivor
BV, GI
Coma, BV, ; J : Died
shock
Vertigo, : ! Survivor
headache,
Died
10 M/23 11 [ - 36 Vertigo, 300 1.9 7.19 15 Survivor
blindness,
chest
tightness
11 M/21 14 8 18 36 Nausea, 100 1.15 7.28 10 Survivor
dyschrom
atopsia
12 M7 12 8 - 36 None 70 0.24 7.34 15 Survivor
13 M/23 10 3 - 36 WVertigo, 30 3.56 7.14 7 Survivor
bradycrdia
14 M/19 20 10 - 48 None 150 1.3 T.18 10.2 Survivor
15 M/21 12 7 18 36 Nausea, 80 0.19 T35 6.8 Survivor
vomiting
6 M/22 6 9 24 36 Nausea 100 1.6 7.26 10 Survivor

GI: gastrointestinal signs; VI: visual impairment; BV: blurred vision.
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Table 2. Risk factors of visual disturbances

Presence of visual Absence of visual

Risk factors disturbances (n=11) disturbances (n = 3) P

Latent period (h) 16,6 8.08
_ HRecovervtppetpy ... P+J35 46 +H0 [N

Ingested quantity of methanol (g) 462 £350

GCS: Glasgow Coma Scale; SBP: systolic blood pressure.




Clinical Toxicology (2012), Early Online: 1-9 .

Copyright © 2012 Informa Healthcare USA, Inc. I nfo r ma
ISSN: 1556-3650 print / 1556-9519 online health

DOI: 10.3109/15563650.2012.728224 ealthcare
RESEARCH ARTICLE

Risk factors related to poor outcome after methanol poisoning
and the relation between outcome and antidotes —
a multicenter study
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Outbreak
Estonia 2001
n=111

Methanol poisonings in
one referral center in
Teheran, Iran 2004-2009
n =98

Methanol poisonings in
one referral center in
Mashhad, Iran 2008-2010
n=18

Outbreak
Norway 1979
n=23

Outbreak Norway
2002-2005

n=>54

/

Outbreak Tunisia
- 2003-2004
n=16

Suspected methanol
poisoned patients with
ABG drawn on admission
n =320

Patients treated
hefore admission
n=16

||

Y

Patients without
confirmed S-methanol

|y

n =101

mi

Patients with ABG drawn on

ion an iti

n =203

- hanol

g e

Ethanol group

n=171

Fomepizole group
n=32

Fig. 1. Overview of the patients in the study. The patients treated with fomepizole and their origin is shaded.




Table 2. The results of the multivariate analysis on the factors associ-
ated with a poor outcome.

Independent 95% confidence

variable OR interval (CI) p-value
Coma yes vs. no 10.2 3.3-320 p<0.001
pH 0.1 unit increase (.58 0.46-0.75 p<-0.001

Clinical interpretation: If the pH 1s increased by (.1 units, the odds for poor
outcome 1$ reduced by 42%.




coma

<6.74 6.74-6.99 <6.74 6.74—6.99 =7.00
n=27 . e n=10 n =140
h
Risk F co Risk C Risk B Risk A
89% dead e 25% dead 10% dead 5% dead
(n = 24/27) ) (n = 1/10) (n = 7/140)
0 =3.07
= 10) n=12
Risk D Risk E
50% dead 83% dead
{n = 5/10) (n = 10/12)
Risk group| N@me on | Number | Dead in m:?t::ty Odds ratio
figure in total group 7 (95%CI)*
1 A and B | 150/203 8/M150 5% 1
2 C 4/203 1/4 25% 6 (1-64)
3 D 10/203 5/10 50% 18 (4-74)
4 E 12/203 1012 83% 89 (17-475)
5 F 271203 24127 89% 142 (35-573)

*Odds ratio (OR) and 95% confidence intervals (Cl) for death for all groups
compared to risk aroup 1.
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Algorithm 2016...

? Methanol poisoning ?

Metabolic acidosis

Mo metabolic acidosis

present

o

present

L

Serum Serum Serum Sarum
formate formate formate formate
normal elevated elevated narrmal
T = !
w
4 Mo methanol
- = poisoning or
ACIdﬂ:_::tr:‘Z:‘iTE te ME._'thEIl_"‘IBl no metabolism yet
poisoning

diagnosed

Check S-ethanol level
or recheck after 6h
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Methanol intoxication with
hemorrhage

Tharwar M. Aisa, MD, EDIC,
Omiar M. Ballut, MBBS, FRCP (Edin)

cerebral

Neurosciences 2016

Cerebral Haemorrhage in methanol poisoning...

» The precise mechanism of necrosis and
haemorrhage remains a matter of debate...

» It could be due to the direct toxic effect of
methanol and its metabolite “formic acid” or
secondary to anoxia and acidosis.

» Some authors suggested the mechanism of
ischemia reperfusion injury causing haemorrhage
in necrotic areas of the brain...?

» Heparinization during HD?
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American Journal of
Emergency & Critical Care Medicine

Case Report

Severe Intracerebral Hemorrhage and
Decompressive Craniectomy in a Case of

Severe Methanol Intoxication -3 Nov 2020

Hassen Ben Ghezala™, Eslarm E Abdelshafey? Mohamrmadd Fawzy>,
Mohammmad A hmedcd Rashwan?®, lbrahirm Khalid Abdulal? and Ashraf
Shamelkh Al Tayars?

Figure 2 - Folbows wup ST brain on day 940 Billateral hemormrhagees transforrmadionm
M= oen nght side wwith mass =ffect.

Figure 4 Fer-operatwve mfra-cerseba=al heEeErmatorma svwacueatiom.
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Methanol Poisoning

DB Kadam?', Sonali Salvi?, Ajay Chandanwale?3

Suspected or confirmed MMethanol Poisoning case

J— History of ingestion of Toxic Dose of Methanol —l

Arterial pH =<7 .3
S bicarbonate =20 mEq/T..
O=smod gap =10 onOsonykgE 20

Fundoscopy - papillitis
(red disk)

1. Imntravenous sodinmm bdcarbonate

2. 1 ml/kg of five-fold diluted alcohol 8¢ as loading dose and 0,16 ol kg
as maintenance dose orally or bv INasogastric Tube

J. Folic Acid or Folinidc Acikd 1 mg/kg every 4-& hours, IV in D3WW owver
F0-50 minutes

R

pH =73

Clinical deterioration
Hypotension
Fenal failuare
Fesistant dy=selectrolytemia
Loss of consciownsness

5. methanol =50 mg/dL

Hemodialysis




 Public Education.
 Public/Government Health Problem..

 Control of false Information and rumors
(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

v' The silent METABOLIC Kkiller.

v Fomepizole (Ethanol) to be included in the
Hospital drug formulary among antidotes.. ..

v Fomepizole Versus Ethanol? Prospective
Study...

v'Renal RRT and Formic acid? Versus Antidote?
v Local Protocols.

v Public education about methanol consumption..
v’ Legislative control..




METHANOL KILLS
DO NOT DIE FOR A DRINK.

THIS POSTER WAS PRODUCED BY THE ‘CHEZ - SAVE A LIFE CAMPAIGN"

CHEZNYE EMMONS 1989 - 2013
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Merci pour votre Attention
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