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Q&A

Knut Eric Hovda
(KEH)

Why do patients experience chest pain?

Raido Paasma
(RP)

Is isotonic bicarbonate used for methanol
poisoning?

Most likely because of cellular hypoxia that occurs in all cells
(formate inhibits the cytochrome oxidase), including the
myocardium, but this has not been studied extensively as far as
I know (KEH).

Symptoms take 12-24 hours, but how long
does the acidosis take?

Usually you will be able to see a drop in BE a bit before that
(if not clinically hyperventilating too much); My best bet
would be that you see a drop in BE/BD after 6-8 hrs (KEH).

Is there a recommendation for the
treatment of the pseudopapillitis?

Not really (other than treating the methanol poisoning itself); if
you provide aggressive treatment with buffer and antidote (and
dialysis), the symptoms will often disappear during the first day
or two. There is no documentation for e.g. steroids in literature,
although some keep doing it…. (KEH).

Yes, but you may need a high number of mmoles of
buffer (depending on the degree of acidosis), i.e. it might
require a large volume. Therefore, 500mM or 1000mM is
more commonly used (KEH).
Use of isotonic bicarbonate gives high volume of infusion
and might be dangerous for cardiac patients. With high
concentration
500mM
or
1000mM
bicarbonate
compensation of acidosis is also faster (RP).

What are the indications for dialysis?

There is no strict consensus on this, but a generally
accepted absolute indication is newly developed visual
disturbances in a patient with a metabolic acidosis or
detectable methanol in blood. Relative indications
include severe metabolic acidosis (especially if no
response to antidote + buffer), S-methanol >50mg/dL
(16mmol/L) or ingestion of more than 1g/kg of
methanol. If treatment with Fomepizole, you could
consider postponing or even drop dialysis, but due to
the long half-life (up to 80hrs on Fomepizole treatment),
you may then end up with a long period of Fomepizole
use (KEH).

There was an animal study using ranitidine,
which seems to be more widely available
and could be prehospital administered. Has
there been any further data on using it?
No other data as far as I know. I also think that ranitidine
only inhibits the gastric ADH (not the hepatic ADH) and the
hepatic aldehyde dehydrogenase, and as such it will not
be very effective. I think only a minor effect was shown in
the animal study too (?), and I would not recommend it as
such: All poorly documented treatment we add will take
focus away from what we know is effective. That said, I do
not think it is harmful either (KEH)!
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If a patient has basal ganglia hypodensities,
what is the endpoint of haemodialysis and
ethanol infusion and treatment if we don't
have methanol and ethanol level and do
not have Fomepizole also?

Could you clarify why an osmolality from an
ABG is not recommended?

Same as if no basal ganglia hypodensities: without any methanol
analyses or osmolality to calculate; use the accepted minimum
treatment (IHD (6-) 8hrs, CRRT 18hrs). That should cover most
cases (KEH)
Use of ethanol infusion up to 4-6 hours after IHD or CRRT in
suggested (RP).

What about methanol in expired air
for diagnosis?

Because the ABG uses a vapour-pressure method to detect
the osmoles (and not the freezing-point depression method
which is the only correct measurement); the vapour-pressure
does not detect the volatile alcohols correctly and you can
get a false negative result on the ABG (i.e. much worse than
no result at all).
Also, some ABG machines use a calculated osmolality (i.e.
not measuring it at all) with a fictive S-urea (BUN) level
(typically set to 4 -5mM): that will of course not detect
anything at all, as it is the same you would calculate yourself
based on only concentrations of glucose and Na (KEH).

Why do patients die within half an hour even if
the methanol concentration is low?

Breathalyzers cannot separate ethanol from methanol
(there are various reports on this including fatalities). An
exception is a novel GC-IMS method that is a much
more advanced technique (but not commercially
available yet, I think?), which is supposedly highly
specific (KEH).

For how long do you have to block the
metabolism of methanol before it is eliminated;
let's say I initiated early treatment with
antidote without the formation of metabolites
(without the use of dialysis)?
This depends on the antidote used; Ethanol will never be
able to block the metabolism 100% (varying S-ethanol
concentration over time), thus parts of the methanol will be
metabolised still. Typically, a T1/2 of 35-50 hrs is reported
with ethanol; (50)-80 hrs with Fomepizole. Then take 5x
T1/2 and you will have the elimination time (KEH).

Any experience with poisoning in children
and infants after topical use of methanolbased hand sanitisers?
Not personally, but there is at least one Chinese report in
literature where topical methanol killed a baby; methanol was
applied over the entire body surface to cool the baby down. For
use on hands only I do not think you will find a significant serum
level, even in children. If applied on a wet cloth the evaporation
may be affected and this could cause problems. I’d be much
more worried about hand-sanitizers containing methanol being
consumed (KEH).

Most likely because it is late in the course (and most of the
methanol is already transformed to formate (which is what
kills you).

It was mentioned it was possible to treat
acidosis in the absence of ABG. Is there any
experience in how long to give antidote for
in the absence of a methanol level?
Please see above. As a simplified approach and in lack of
dialysis facilities, we have recommended 5 days ethanol
treatment or 7 days of Fomepizole treatment. Then stop
antidote – keep the patient for observation for at least
24-48 hrs; if acidosis re-occurs that indicates more toxic
alcohol left. Restart antidote for another 2 days, stop and
observe etc. By this very simple and pragmatic
approach, you will be able handle the patient also with
limited resources, and the slight acidosis in the late stage
can be captured early (KEH).

What is the role of folic acid?

It enhances the endogenous metabolism of formate (lack
of folate is likely the reason why the enzyme is saturated);
thus we have (a theoretically) increased elimination of
formate (KEH).
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Why don´t you give Fomepizole in a
continuous infusion after a start with a
bolus?

Is the ocular damage permanent?

Not if you get to treat them early enough; from the really
old literature (before ethanol was recognized as an
antidote), we know that patients (temporarily) got their
vision back when treated with buffer alone (confirming the
higher toxicity of formic acid vs. formate); however, once the
later stages of the poisoning came (remember the circulus
hypoxicus figure in the presentation?), they again lost their
vision as the mitochondria were affected.
If you have not reversed the VD within the first days, the
damage is usually permanent (see various excellent followup papers from Estonia (Paasma et al) and Czechia
(Zakharov et al) (KEH).

Because the ABG uses a vapor-pressure method to
detect the osmoles (and not the freezing-point
depression method which is the only correct
measurement); the vapor-pressure does not detect the
volatile alcohols correctly and you can get a false
negative result on the ABG (i.e. much worse than no
result at all). Also, some ABGs uses a calculated
osmolality (i.e. not measuring it at all) with a fictive Surea (BUN) level (typically set to 4 -5mM): that will of
course not detect anything at all, as it is the same you
would calculate yourself based on only conc of glucose
and Na…

How do you give your ethanol orally?

What about the use of Disulfiram?

The effect of disulfiram is not on ADH but on the aldehyde step
of ethanol metabolism (acetaldehyde dehydrogenase); this will
not affect the metabolism of methanol (ADH->formaldehyde
dehydrogenase) (KEH).

Why doesn't formaldehyde cause the same
toxicity as methanol?

How do you switch from ethanol infusion to
Fomepizole infusion when only ethanol is
available in the first place?

In a sense it does, but it is very difficult to drink sufficiently
formaldehyde (it is highly irritant); I have only seen one patient
(in Sri Lanka) who both drank and injected formaldehyde. He
later died after showing the same clinical picture, as formic acid
was produced (KEH).

For prehospital comatose patients, can one
use rectal ethanol if OG tube can't be
placed?
I would say better than nothing; but the absorption is kind of
unpredictable, so the dosing might be somewhat erroneous
(which may be hard enough in the first place) (KEH).

Drink or naso-gastric tube. Any concentration can be used,
but I’d recommend diluting it to a max of 20% (or less) to
avoid too much gastritis (KEH).

Start directly with fomepizole; the only “side effect” will be
prolonged effect of ethanol as Fomepizole will also inhibit
the metabolism of the latter (KEH).

Has ethanol withdrawal been reported to
complicate methanol poisoning?

Not as far as I know, but a high ethanol consumption over
time will induce a higher ADH-metabolism, i.e. symptoms
may be apparent somewhat earlier (KEH).
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Is there significant risk to giving ethanol
antidote in a patient with severe metabolic
acidosis presumed to be from a toxic
alcohol but which is actually due to ethanol?

Are there any changes of ECG or Troponine levels
during chest pain in early symptoms of methanol
poisoning?

I would say no – not when compared to the alternative. But I
would still recommend the “fluid trial” mentioned; give 1-2L iv
fluids + thiamine + glucose (+ insulin if needed) BEFORE buffer or
antidote: An alcoholic ketoacidosis (and diabetic ketoacidosis)
will be (at least partly corrected within 1-2 hrs; a toxic alcohol
case will only get worse. If the acidosis is too severe to wait for
this result (e.g. BE <20-25mM), you just need to treat
aggressively with buffer and antidote anyway, but do still add
fluids + thiamine + glucose as a supportive treatment; they will
often benefit from that still (KEH).

Very important to inform doctors that you
have to dilute the concentrated ethanol
before you give an i.v. infusion!
Agreed; also for oral ethanol if very concentrated (KEH).

How often do you monitor serum
electrolytes like serum potassium
especially on those being given high doses
of bicarbonate?
Quite regularly in fact; In those very acidotic or with a
very high infusion rate of bicarbonate: at least every
1hrs, maybe every 30 mins. The same goes with the
sodium variations which can be pretty high… (monitoring
on the ABG) (KEH).

No – none that would be diagnostic…. and with the wide
variation of clinical features, there are not any characteristic
findings in this sense either (KEH).

Just a comment! Just wanted to thank you.
Although many resources in the US, in northern
New England (some very rural areas) managing
these cases without all the labs you would
ideally have in a timely fashion is often an issue.
This is useful for us. THANKS!
I am glad to hear this; the reality is that all the best
documented guidelines in the world are of no use if you
do not have the resources available; therefore, we have
simply tried to make a guideline that is based on the
exact same theory, documentation and literature: Simply
a use-what-you-have approach where we base all steps
on the known pathophysiology (KEH).

The diagnosis of alcoholic ketoacidosis may be sometimes
difficult, particularly when POC testing for ketone bodies
are negative. Is there a threshold value for serum
bicarbonate not consistent for alcoholic ketoacidosis? What
about osmol gap in this case? Do we need to have routine bhydroxybutyrate determination? Can we rely on admission
ethanol concentration (if +, more likely KA?)
Agreed! It is sometimes very difficult. Again, I would
promote our “fluid trial protocol” (iv fluids + thiamine +
glucose (+ insulin if needed) - it will separate the main bulk
quite nicely. That being said, sometimes you do not have
the time to wait: In that case, a positive S-ethanol (or at
least above a relevant concentration, e.g. > 50mg/dL)
would strongly indicate alcoholic ketoacidosis (AKA). From
my perspective, there are not really any bicarb (or BE)
thresholds; we have had AKA with pH 6.5 and BE around
-30 (bicarb around 1-2mM). Interestingly, with increasing
severity of the cases, these patients apparently have an
increasing cell death which will then increase release of
small particles and hence the OG; we have seen OG of
50mOsm/kgH2O with no other origin than the cell death
(KEH).
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If I have Fomepizole and haemodialysis, can I
start both managements at the same time?

Indeed. I would recommend starting fomepizole
immediately (as it does not need to wait for a dialysis
catheter); just remember to increase the Fomepizole dosing
from every 12hrs to every 4 hrs (intermittent, high flow
dialysis) or every 8 hrs (continuous modalities
(CRRT/CVVHD)) (KEH)

Do you recommend the same duration of
HD in outbreaks?

Yes; By default, I think we should strive at giving all
patients optimal treatment. That said, a practical approach
during an outbreak could be to rotate the dialysis
machines between several patients, e.g.: Dialysis for 2-3
hours to stabilize the patient and help correcting the
acidosis, shift to the next (who has already gotten a
catheter) while continue the antidote treatment with the
others, eventually shift back to finalize the elimination of
the toxic alcohol. There are however some practical issues
with this rotation (including changing filters etc on the
machines between each patient, establishing of various
catheters etc). On the other hand, without this strategy,
some patients would deteriorate before they are ever
offered a dialysis session (KEH).

Can a negative breathalyser test rule out
methanol poisoning in a suspected case?
Breathalyzers cannot separate ethanol from methanol
(there are various reports on this including fatalities). An
exception is a novel GC-IMS method that is a much
more advanced technique (but not commercially
available yet, I think?), which is supposedly highly
specific (KERH).

Is there a role for oral ethanol treatment in
countries where patients can be admitted to
a hospital within one hour and intravenous
administration can be started fast?
Good question – and probably not! Unless an ongoing
outbreak with a high likelihood of toxic alcohol poisoning:
Then that hour saved can be crucial: And the “pressure”
on the EDs would often delay the treatment quite
significantly. Remember time to initiation of treatment is
very different from time of transport alone (KEH).

Does ethanol level exclude methanol
toxicity at early stage for asymptomatic
patients?
Not completely: If you drink methanol, get sick
(produce formic acid) AND THEN drink ethanol
afterwards before being admitted, you may have a
positive ethanol level and methanol toxicity; If not – and
you have a significant ethanol level (>100mg/dL or in
reality >25% of the methanol level) the methanol
metabolism will be blocked, no formate is produced,
and no symptoms will appear. If you are able to
calculate a correct osmolal gap (by the freezing point
depression method/osmometer); you can subtract the
value of the ethanol (24mOsm/kgH20 per 100mg/dL).
This will give you an indication (KEH).

Is the point of care for methanol (MeTox)
available commercially? Methanol and
formate analysis is rare here in our country
Philippines.
Not yet – we are at present developing a slightly
improved version, but there is a long regulatory
process with all medical devices as well. Hopefully, it
will eventually be a common tool wherever (KEH).

What protocol would you suggest for
Fomepizole during haemodialysis?

I suggest dosing every 4 hrs (IHD) or every 8hrs
(CRRT/CVVHD) rather than using a continuous infusion:
I find this simpler, and you will not occupy an i.v. line
continuously (KEH).

Probably if a patient has ethanol toxicity, the
smell of alcohol is evident?

I would not rely on that for any practical use: Very often,
they may be drinking a mixture of ethanol and
methanol, sometimes people cannot smell the alcohol,
and sometimes they find the smell of methanol to be
quite the same as ethanol. I think this will potentially
make more confusion to doctors, and I would avoid
even considering it (KEH).
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Is there significant genetic variability in
methanol poisoning in terms of alcohol
dehydrogenase activity in certain population
groups?Would this alter management?
Mostly relevant for patients drinking alcohol regularly; their
ADH would often be upregulated. They would theoretically
metabolise more methanol/time (see above) and thus
potentially get symptoms a bit earlier, but they may also be
less sensitive to minor symptoms as well, so I’m not sure if it
would be clinically relevant. It would alter treatment in terms
of ethanol dosing: they would typically need a higher input of
ethanol to have effective antidote treatment (KEH).

How long after methanol or Ethylene glycol
ingestion can you still give ethanol?

Good question! It depends on the setting. If the patient has
been drinking a mixture of ethanol and methanol/ethylene
glycol, it may take time before any symptoms are apparent;
One of our methanol cases was continuously drinking ethanol
until he was admitted to an alcohol addiction clinic after a
week, then his methanol symptoms started a day or two after
that when he could not get hold of more alcohol.
From when a patient starts to be symptomatic, I would say
that antidote would at least be relevant for 48-72 hrs, possibly
longer, i.e., it is difficult to provide you with a specific and
good answer (KEH)!

Are there any acute ADR from Fomepizole
administration (e.g. rapid i.v
administration)?
Hypersensitivity reactions = absolute contraindication (but
none are reported in literature as far as I know). Fomepizole
should be properly diluted to avoid venous irritation. Some
have reported an abnormal taste or smell reaction, some
dizziness, nausea or headache. A few have seen a transient
increase in transaminases. In summary, I have not seen any
reports of anything other than mild side-effects, with no
severe ADR reported to my knowledge (KEH).

Are there any ideas for EU antidote
stockpile for emergencies?
Not as far as I know, but we have been suggesting that
being done worldwide since the NAACT-meeting in New
Orleans in 2007; Hopefully, we will be able to push this
forward through the “Fomepizole Access Campaign”, but it
is a long, bureaucratic, costly pathway… (KEH)!

Any preference of intravenous fluid - choice
and types for methanol poisoning fluid
challenge?
I would prefer Ringer Acetate rather than NaCl, as the
latter would give you a more of a transient
hyperchloremic acidosis (normal anion gap acidosis): Clwould step in the anion-place of HCO3- . Although this is
not necessarily critical, it could be worth having in mind…
Other than that: use what you have (KEH).

There was an outbreak in Sudan in 2010.
I will check for the paper and send you if
you kindly provide me with your email
address.
Thanks! Try knuterikhovda@gmail.com.
I think I have already seen that paper…. Try also
raido.paasma@gmail.com (KEH).

How should one adapt the Fomepizole
regimen during dialysis treatment?
Increase dosing from every 12hrs to every 4hrs or
1mg/kg/hr (IHD) or 8hrs or 0.5mg/kg/hr (CRRT); A new
publication supporting the sufficiency of every
8hrs/0.5mg/kg/hr is just accepted for publication in
Clinical Toxicology a few days ago and will soon be
available (Lao YE et al) (KEH).

Any suggestions to use false creatinine
increase in case of nitromethane ingestion
to identify toxic methanol concentration
methanol?
The only link (I know of) between the two is that they
typically co-exist in some fuels; Nitromethane itself is
not particularly toxic, but it will give the falsely
increased creatinine. Methanol being part of the same
fuel is of course a problem. Thus, if clinical suspect
intake; a clearly elevated creatinine would then support
this, which should make you follow the blood gas of
the patient very closely. If available; calculate the OG to
see if there are any unknown osmoles present (KEH).
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Does craniotomy make sense in patients with
cerebral oedema after methanol poisoning
(during treatment with ethanol/fomepizole
and dialysis)?
From my perspective; not really…! The toxic effect is on a
cellular level: Once you get to where you have a damage
severe enough to give a clinically significant cerebral
oedema, I do not think that will be a therapeutic option. Very
often brain oedema related to ICH and craniotomy is
unhelpful in this condition also, so not suggested (KEH).

If you provide continuous high flow
haemodialysis until the anion gap resolves
and the serum methanol is < 25 mg/dL do
you really need to treat with fomepizole
during haemodialysis?
There are various cases reported where dialysis is used
without antidote; the trouble is, you will then have a
continuous metabolism of methanol while dialysing, and the
formate produced will give a constant (yet lower) toxic
effect and thus cell damage. If no antidote was available, I
would recommend an intermittent dialysis to ensure faster
removal of the toxic alcohol and the metabolite at least … i.e.
– you can possibly do without, but I would say you are not
providing optimal treatment (KEH).

By May 2022 the new IVDD European legislation will
be in force on in-vitro diagnostic tests. The diagnosis
of methanol (GC-MS) is mostly by lab developed
tests (LDT) which will be less or no more available
because it is very hard to comply with the new
legislation. Are you aware of this?
Thanks for this! We have regulatory experts handling this for
us. I know there are new EU regulations coming up, and our
product will be classified according to rule 3k of the IVDR. It
will be a class “C” in-vitro diagnostics device (KEH).

Is there any evidence about the need to
increase dose of Fomepizole in patient with
chronic alcoholism?

No; the doses used for treatment of toxic alcohols will
give a serum level manifolds that needed to block the
enzyme (10uM) (KEH).

I know theoretically it is possible if someone
comes with ethanol toxicity after drinking
drunk methanol. But is this even reported?
Methanol toxicity after ethanol toxicity?
I’m not 100% sure I know what you mean, but as far as I
remember we had patients becoming ill from methanol
then starting ethanol drinking after initial acidosis
occurred both in Norway and Czechia. If you the mean
opposite (which I presume): they drink a mixture of
ethanol + methanol, then get drunk from ethanol, before
waking up and later get sick from methanol while still
admitted? I’m not sure then, but I think that most patients
in that case would leave the hospital in the “timewindow” between being drunk from ethanol before
getting sick from methanol; that will after all typically
take a day or so…(KEH).

Can we import these SERB antidotes
to India?

You will have to ask SERB themselves, but possibly
through export licence. Please contact Pauline Gareau at
Pauline.gareau@serb.eu. Nonetheless, at least one or two
Fomepizole producers exist in India, Apothecon being
one of them.

I was wondering in what aspects the
medicines from SERB (especially
Fomepizole) are therapeutically superior
to the generic versions?
They are not; there are no studies supporting one product
rather than the other; Fomepizole (or 4-MP) is either made
as a free base (e.g, as used in the US or India), or as a
hydrochloride salt (as used in Europe) (KEH).
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Suggested reading on methanol poisoning

Overview on methanol poisoning

• Jacobsen & McMartin. Med Toxicol 1986: 1: 309-34
• Barceloux DG et al. Clin Toxicol 40(4): 415-46
• Kraut & Mullins. NEJM 2018: 378(3): 270-80.
• Hovda KE et al. Methanol and formaldehyde poisoning.
Critical Care Toxicology, 2nd Edition. Springer Publishing,
New York. 2017. 1769-86

Kinetics of methanol and formate

• Hovda KE et al. Clin Toxicol 2005; 43(4): 221-227
• Hovda KE et al.. Clin Nephrol 2005; 64(3): 190-197

Diagnostics

• Kraut JA. Clin Toxicol 2015:53(7): 589-95
• Hovda KE. J Anal Toxicol 2005; 29(6): 586-588
• Hovda KE et al. Intensive Care Med 2004; 30(9): 1842-1846
• Hovda KE et al. Basic Clin Pharmacol Toxicol 2021. 129(1):86-88

Antidotes

• McMartin KE et al. Brit J Pharmacol 2016; 81(3): 505-15
• Brent et al. NEJM 2001;344(6):424-9
• Hantson P et al – Europ J Emerg Med 2002. 9: 278-9.
• Zakharov S et al. Annals Emerg Med 2016; 68(1):52-61
• Zakharov S et al. Clin Tox 2015;53(8):797-806

Dialysis

• Zakharov S et al. Kidney Int. 2014; 86(1): 199-207
• Zakharov S et al. Clin Tox 2017;55(2):123-132
• Zakharov S et al. Ann Intensive Care. 2017; 7(1): 77
• Roberts D et al. Crit Care Med 2015; 43(2):461-72
• Lao YE et al. Clin Toxicol 2021. Accepted for publication

Prognosis

• Hovda KE et al. J Intern Med 2005; 258: 181-190.
• Paasma R et al. Clin Toxicol. 2012; 50(9):823-31
• Zakharov S et al. Clin Tox 2015; 53(9): 884-92

Emergency Preparedness, priority & triage – outbreak management
• Hassanian-Moghaddam H et al. Clin Toxicol 2019;57(12):1129-36
• Hassanian et al – J Public Health 2015; 37(2):354-9.
• Rostrup M et al. PLOS One. 2016; 11(3): e0152676

Website

• https://msf.no/mpi

Toxicology Management review
The AACT/EAPCCT “old” methanol guidelines
Review on toxic alcohols
Comprehensive overview with loads of relevant refs

Kinetics during Fomepizole treatment without dialysis
Kinetics during Fomepizole & dialysis

Review of diagnostic alternatives
A simple formate assay in the lab
Use of the osmolal- and anion gaps
The first case report using the bedside test

Antidote review
The phase III studies on fomepizole
Ethanol therapy – duration and problems
Use of pre-hospital ethanol
Ethanol vs. fomepizole

IHD vs CRRT; elimination of toxic alcohol
IHD vs. CRRT; time to correction of acidosis
IHD vs. CRRT; outcome
EXTRIP dialysis recommendations
The new dosing regimen for fomepizole during CRRT

Epidemiology and prognosis, incl first description of
hypervent as a prognostic sign
Multi-centre prognostic study
Long term prognosis in survivors

Emergency preparedness, priority & triage
Active Case Finding
MSF intervention & description of the global clinical
challenges

The Methanol Poisoning initiative by MSF; resources and
updated overview of outbreaks
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Please contact - EAPCCT
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pauline.gareau@serb.eu
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