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Background: Methanol Poisonings

 Methanol = toxic alcohols

* Toxicity is not immediate: Several hours’ time lag between
ingestion and first symptoms of poisoning

* Alcoholic beverages that contalr) methanol do not have
distinct alarming characterlstl[ ;;;g.;;. ) )

* Limited time for treatment: |mpa|red vision and blindness
in non-fatal cases, high mortality rate

* Poisoning cases:
* Mostly sporadic events

* But: When people drink methanol-contained alcohol socially
(e.g. weddings, holidays): Ability to cause a local outbreak
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Importance for Nephrologists

l l . i TS prvinee Paisoning cases: Methanol deaths®
" ' ' ﬂ"ﬂi@:\;‘:ﬁ“m In hospital (source: MOH) Total registered (source: LMO)

Tehran B a7 205
Khuzestan 93 88
Fars 99 139
Razavi Khomsan 581 a7 78
East Azerbaijan 483 50 75
Albarz 248 43 52
Ardebil 223 2 31
Isfahan 207 6 19
Kerman 139 0 2
Kermanshah 132 2 2
Mazandaran 100 10 2B
Yazd 98 12 10
Markazi B7 4
Kurdestan 79 0 9
The cther provinces — 58
Total C saze  O.1% fatality rate s34 3 00
*Brain-dead cases considered OETHE=— —

MOH Ministry of Health, LMO Legal Medicine Organization (data is available through https://bitly/2WUBfZa)

2021 - ISN Webinar on poisoning & kidney involvement



Mechanisms and patophysiology
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Methanol and metabolism

Ethylene glycol
20 ¢ N ﬁ
= Elimination
through Fomepizole/ Alcohol
breath! (slow) ethanol dehydrogenase

ﬁdehy'de

dehyd ogenase

GchoI aldehyde
Aldehyde
drogenase

Acetaldehyde
Glycolaten OVCOlic &cid
@ omdase
Oxahc a0|d
10
Folinic acid — tetrahydro
synthetase
CaIC|um oxalate

Hovda KE 2005 - Adjusted from PhD thesis
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Circulus hypoxicus: The toxic mechanism of formic
acid

o rnitochondrigy regy,

//'e’.
/o %
Methanol
\
Formaldehyde
\
Formic acid
A\
Acidosis S)i?cl;?t;
Early stage
of poisoning General
toxicity

Late stage of poisoning

Drangsholt E, Vangstad M, Zakharov S, Hovda KE, Jacobsen D. Basic Clin Pharmacol Toxicol 2018.
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Toxicity of formic acid is much higher than formate

D inhibition

Formic acid

HCOOH & H*+ HCOO-

formate

J/ inhibition

N4

pH 0.3 -> doubling of

the undissociated

acid!

Herken W & Rietbrock. Naunyn Schmiedebergs
Arch Exp Pathol Pharmakol 1968

I More acidotic & more formic acid 2 more inhibition of the mitochondrium !
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Diagnosis

2021 - ISN Webinar on poisoning & kidney involvement



Diagnosis

'\/

* col aldeh
Aidehyce
colc acid

1. Patient history
2. Clinical features

3. Analytical options

> | Re-evaluate !
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Diagnostics — the basics

1. Patient history — be as precise as possible!
* Intake of illegal/bootleg/spurious alcohol?

* Methanol itself does not make you drunk, but it is often (usually) mixed with
ethanol (can make you drunk): but Tymptoms only starts after ethanol is gone

[

™.
™

e Others in surroundings with confirmed or suspect methanol poisoning
(seriously ill, fatalities, blindness etc.)?

* Time from intake to symptoms >12 hours (often >24 hours)!
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Diagnostics — the basics

2. Clinical features
* Hyperventilation (respiration >20-25/min) / dyspnea

Visual disturbances (ranging from blurred vision to blindness)

Gastrointestinal symptoms (voml:l\ é',,-:f-?ffbdominal pain etc.)

Chest pain

Severe/unusual “hang-over”: Feeling very sick the following day

“Pseudopapillitis” -> blurred & hyperemic nervus opticus...

2021 - ISN Webinar on poisoning & kidney involvement



Diagnostics

* Patient history
e Clinical features

* Analytical options;
* Arterial blood gas — says nothing about the origin of the metabolic acidosis
* The Osmolal* - (OG) & Anion gap (AG) — u speCIf/c often not available
« Methanol analyses — (very) seldom avi_ F
* Formate analysis'2 — until now less avallab/e

*Never use osmolality from the ABG machine!!!

Hovda KE et al. J Anal Toxicol 2005; 29(6): 586-588
2Hovda KE et al.. Scand J Clin Lab Invest 2015; 75(7): 610-4
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Journal of Analytical Toxicology, Vol. 29, September 2005

[ Case Report

Increased Serum Formate in the Diagnosis

of Methanol Poisoning

Knut Erik Hovda'.*, Petter Urdal?, and Dag Jacobsen’

IDepartment of Acute Medicine and 2Department of Clinical Chemistry, Ullevaal University Hospital, NO-0407 QOslo, Norway

e Very sensitive (1.3 mmol/L or 4 mg/dL) and specific**
e Upper reference range 0.4 mmol/L or 2 mg/dL**

Hovda KE et al. J Anal Toxicol 2005; 29(6): 586-588.

**Urdal P. Clin Chem 1984; 30: 911-913

Principles of the test

In the presence of the enzyme formate dehydrogenase (EDH) and nicotinamide-adenine dinucleotide (NAD)
formate is converted to carbon dioxide giving rise to equivalent amounts of NADH. The enzyme EDH is
specific for formate.

Equipment required
The absorbance is measured by a photometer or an automated biochemistry analyser at 340 nm and at +20C
or +37:C. Itis preferable to use the automated biochemistry analyser that analyses at +37°C.

Reagents

Formate (EDH) 250 U

NAD (lithium salt, coded “p” [pure] or higher category, sodium salt or free acid. Please notice that pH may be
affected if free acid is used.)

Phosphate buffer (0.1M, pH 7.5)

Preparation of working reagents

Reagent 1 (R1, NAD 9.4 mmol/L): Dissolve 350 mg NAD in 56 mL buffer. Stable 5 hours at +20°C and 7 days
at +2-8°C.

Reagent 2 (R2, EQH 16 U/mL): Dissolve the contents of 1 bottle of formate dehydrogenase (EDH, 250 U) in 16
mL buffer. Stable 5 hours at +20°C and 7 days at +2-8°C.

Analysis
Mix Lpart sample and 10 parts R1. Incubate 1-2 minutes (+20°C or +37°C). Read A1 absorbance at 340 nm.
Add 5 parts of R2. Incubate at +372C_(8-10 minutes) or at +20°C (25-30 minutes). Read A2 absorbance at 340

nm.
In each analysis include a reagent blank (water as sample).

Comments:

1. The final concentrations, in the cuvette when reagents and sample are all added, are EQH 5 U/mL and
NAD 6 mmol/L. The serum fraction is appox 0.06 (serum constitutes 6% of the total volume).

2. lItis acceptable to prepare R1 and R2 with other concentrations of EDH and NAD at the condition that
the final ratio of the reagent mixture and the serum is proportional.

3. Itis preferable to have a 2-reagent method, firstly incubating a mixture of the reagent containing R1
and serum before R2 is added. Incubation of the sample and the reagent 1 allows NADH-producing
side reactions to run to end before ERH is added and the specific reaction started.

4. If the automated biochemistry analyzer dilutes the reagents and sample with water by less than 20%,
this will not affect the measurement result. Otherwise, one should increase the initial concentration of
reagents, maintaining a necessary ratio.

5. In some genters, suspicion of methanol poisoning occurs only sporadically, and most of the expensive
reagents may go to waste because of limited stability. Freezing at -80 degrees Celsius in small portions
has given acceptable stability. The reagents should always be tested with a standard after thawing.
If -80 degrees is not available, enzymes should be stored and made from dry reagents every time.
There are insufficient data to support storage of solution in -20 degrees (-18 degrees), and this should
thus be avoided until better data exists.

Calculation of result
Calculate the difference between the two optical density readings (AA=A2 - A1).

To calculate concentration: Formate = (AA samese / AA catme) X (CONC. satine)

If the results are above 6 mmol/L, dilute the sample 1+9 with saline (0.9% NaCl) or 0.1 M phosphate buffer
(pH=7.0 — 7.5) and reanalyse. Multiply the obtained reading by 10 (dilution factor).

2021 - ISN Webinar on poisoning & kidney involvement




New point-of-care diagnostic
 Methanol

Antidote:
Ethanol or —'|
fomepizole
Formic acid/
Formate
Folinic acid +|

Hovda KE et al. Formate test for bedside diagnosis of methanol poisoning.
Basic Clin Pharmacol Toxicol 2021. 129(1):86-88.
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Methanol Check S-ethanol level or re-

poisoning check formate after 4-6

diagnosed hours or if acidosis occurs S SR
Critical Care

Toxicology

Hovda KE, McMartin KE, Jacobsen D. Methanol and formaldehyde poisoning.
In: Brent J et al (eds). Critical Care Toxicology, 2" Edition. Springer Publishing. 2017.
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Differential diagnosis
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Ethanol > Acetaldehyde

Most important - Alcoholic ketoacidoSis—

|

NAD .IQNADH + H*
X V4
* Alcohol can among other things give: Lactate mmm— Pyruate
* Low extracellular volume (ECV): 1
Glucose

Low ECV = a-adrenergic stim = { insulin release
=> the liver oxidizes alcohol - ketones

* I L-lactate (because: T NADH/NAD*| cfculure, convulsions, lack of thiamine)
Thiamine = cofactor when pyruate enters Krebs” cyclus (inhibits formation of lactate)

* Low intake of calories— the liver uses alcohol as energy - ketones

* Treatment: IV fluids, thiamine and glucose (+insulin?)
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New flow charts — for use without or with blood gas machine

SUSPECT METHANOL POISONING
(based on history and/or clinical features)

y

* N
.Obsme for memmnM hours Consider ethanol as the cause, or other
if suspect of drinking methanol. poisonings/medical conditions
Re-assess every 1-4 hours

«  Observe, treat symptomatically and
(e.g. hypoglycemia,
intracerebral cause etc.)

= If very high suspicion of methanol:
Poor prognosis. Consider treating as
a methanol poisoning

Give 1-2L NaCl + thiamine o
+ glucose iv within 1 hour

diabetic ketoacidosis

Give bicarbonate, ethanol/fomepizole, folic acid.
Hemodialysis (HD) or transport to facilities with HD

!Always consider other causes of metabolic acidosis:
- Diabetie k idosis: Known diabetes? Check blood glucose
- Renal failure: Known renal failure? Diuresis? Creatinine?
- Septicemia: Other signs of infection? Fever? WBC? CRP Efc.

SUSPECT METHANOL POISONING
(based on history and/or clinical features)

oD l*# l

Observe for minimum 24 hours
if suspect of drinking methanol.
Re-assess every 1-4 hours

Give 1-2L NaCl + glucose iv]

+ thiamine within 1 hr

=

Vo }
I8

5

Likely alcoholic/
diabetic ketoacidosis
Continue supportive
treatment
Observe for minimum
24 hours after treatment
is terminated H

Brors it v s = (s i £ P il
Ty (D)) (et o v R AT AT,

! Always consider other causes of metabolic acidosis:
- Diabetic k idosis: Known diabetes? Check blood glucose
- Renal failure: Known renal failure? Diuresis? Creatinine?
- Septicemia: Other signs of infection? Fever? WBC? CRP etc.
? pH will always depend on degree of hyperventilation. therefore focus primarely on base deficit (BD) or HCO,
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Treatment
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Bicarbonate = less acidosis = less toxicity

/D inhibition

HCOOH & H*+HCOO"
Formic acid formate

\L inhibition

E——

I More acidotic - more formic acid > more inhibition of the mitochondrium ! |

/A inhibition

HCOOH ¢« H*+HCOO-
Formic acid formate

inhibition

! Less acidotic - less formic acid - less inhibition of the mitochondrium !

A,
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HCOOH <& H*+ HCOO

formic acid formate

Bicarbonate

)

HCOOH mmp H* + HCOO"

pH 0.3 -> reduces

T

formic acid amount

to the half!

formic acid formate

S |
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Clinical Toxicology, 43:221-227, 2005 . I OI . I l l l
Copyright © Taylor & Francis Inc. e Taylor & Francis

Tayhor & Francis Group
ISSN: 0731-3810 print / 1097-9875 online
DOL: 10.1081/CLT-200058936

ARTICLE

Methanol and Formate Kinetics During
Treatment with Fomepizole

Knut Erik Hovda and Kirsti Svendsen Andersson
Department of Acute Medicine, Ullevaal University Hospital, Oslo, Norway

Petter Urdal

Department of Clinical Chemistry, Ullevaal University Hospital, Oslo, Norway

Dag Jacobsen
Department of Acute Medicine, Medical Division, Ullevaal University Hospital, Oslo, Norway
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7
&
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HCOOH < H+HCOO"

Formic acid formate

s\ excretion

o Simplified:
 Formate (HCOO) is excreted through the kidneys
* Formic acid (HCOOH) is reabsorbed in the kidneys

> More acidotic, more reabsorption
=> more bicarbonate, more excretion!
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Dosing of bicarbonate

1. “Full correction”

2. If no ABG available: S
Give bicarbonate until no more hyperventilation is

apparent

2021 - ISN Webinar on poisoning & kidney involvement



Antidote

Antidote:
Ethanol or
fomepizole

Rationale: /

Stop the metabolism of the
parent alcohol to the toxic
metabolite (the alcohols are
not toxic themselves) L
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Two different antidotes.
What are the criteria for choosing one or the
other?

* Availability

* Qutcome

 Safety of use

* Cost (antidote + overall cost) | <
« Simplicity of use - 1°2)

* Availability of supplementary treatment (e.g. ICU, dialysis)

* Other (religious issues etc.)

Efficiency

— practicality of use

Efficacy

— ability to reverse
toxic alcohol effect



Dosing of ethanol - a suggestion

5% 10% 20% 40%
ethanol | ethanol ethanol ethanol

Loading dose 15mL/kg  7.5mL/kg AmlL/kg 2mL/kg
Infusion rate
(not regular drinker) 2mL/ke/hr 1r\nL/kg/hr 0.5mL/kg/hr 0.25mL/kg/hr
Infusion rate /T—Q N \
(regular drinker) 4mL/kg <)wal-/kg/.h\lf imL/kg/hr  0.5mL/kg/hr

Infusion rate during HD
(not regular drinker)

Infusion rate during HD
(regular drinker) 6mL/kg/hr 3ml/kg/hr  1.5mL/kg/hr 0.8mL/kg/hr

4ml/kg/hr 2mL/kg/hr  1mLl/kg/hr  0.5mL/kg/hr

Rule of thumb: Beer contains 5%, wine 12-14% and spirits 40-45% ethanol.

https://msf.no/mpi Z’—m

Hovda KE et al. Methanol and formaldehyde poisoning. Critical Care Toxicology, 2" Edition 2017. 1769-86.
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Dosing difficulties with ethanol
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Annals of Emergency Medicine

TOXICOLOGY/ORIGINAL RESEARCH

Use of Out-of-Hospital Ethanol Administration to Improve
Outcome in Mass Methanol Outbreaks

Serpey Zakharov, MDD, Phl¥*; Daniela Pelolova, Pl Pavel Urban, PhD); Tomas Naseati], PhD: Olga Mumees, MD;
Eatering Kotikova, MD; Pavel Diblik, MDY Ivana Kurcova, MD; Jaromir Belacek, ENDr, PRI Martin Komare, MA;
Michae] Eddleston, MD, PhD} Knut Erik Hovda, MD, PhI
*orresponding Awthor. E-mail: serpey zakharovizviincz
QOur-of-Hospiral Ethanal for Mass Methanol Qutbreaks

Editor's Capsule Summary PR
What is already known on this topic [/ N
Delayed treatment with an antidote is known w | )
worsen the outcome of methanol poisoning. R
What question this study addressed S 1 . .
Does the oo hosial adminiscstion of canel > i.e.: Start the antidotal treatment
:::L:D::Ztngr?nrmhty and morbidity of methanol as early as possible _
e prehospitally if strong suspicion!!!

In this case series of 100 methanol overdoses, the 30
patients who received out-of-hospital ethanol had
improved survival and fewer visual and central
nervous system deficits than those who did not

How this is relevant to clinical practice

Although this study was uncontrolled, it provides
support for the out-of-hospital administration of
ethanol in mass-casualty methanol overdose events.
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Dialysis
Rationale:
Eliminate the toxic

alcohol (methanol) +

the toxic metabolite Antidote:
(formate) + correct Etha nc?l or
the acidosis EO %P'Z

Blood filtered ¥
and cleaned

Formic acid/
Formate

Folinic acid

Dialysis
machine

€O, + H,0
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IHD vs. CRRT — elimination of toxic

http://www kidney-international.org clinical investi gation

© 2014 International Society of Nephrology

OPEN

Intermittent hemodialysis is superior to continuous
veno-venous hemodialysis/hemodiafiltration to
eliminate methanol and formate during treatment
for methanol poisoning

Sergey Zakharov', Damela Pelclova', Tomas Navratil?, Jaromir Belacek?, Ivana Kurcova®, Ondrej Komzak?,
Tomas Salek’, Jiri Latta®, Radovan Turek Robert Bocek8 Cyril Kucera Jaroslav A, Hubacek'0

Zdenka Fenclova', Vit Petnk1 Martin Cermak” and Knut Erik Hovda? | &\
[ "':.n—n—|.
| < J
AN {}"/_.-J:'_.'
6.9 vs. 7.1 THD). The mean elimination half-life of methanol

was 3.7 and formate 1.6 h with IHD, versus 8.1 and 3.6 h,
respectively, with CWHD/HDF (both significant). The 54%

T greater reduction in methanol and 56% reduction in formate
| kld ne elimination half-life during IHD resulted from the higher
yo blood and dialysate flow rates. Increased blood and dialysate

INTERNATIONAL flow on the CVVHD/HDF also increased elimination

OFFICIAL JOURNAL OF THE INTERNATIONAL SOCIETY OF NEPHROLOGY significantly. Thus, IHD is superior to CVWHD/HDE for more
rapid methanol and formate elimination, and if CYWHD/HDF
is the only treatment available then elimination is greater
with greater blood and dialysate flow rates.
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IHD vs. CRRT — efficiency of acidemia correction

CLINICAL TOXICOLOGY, 2016 Taylor & Francis
http://dx.doi.org/10.1080/15563650.2016.1250901 Tayior & Francis Group

3 OPEN ACCESS

VOLUME 43 NUMBER 4 MAY 2007

CLINICAL RESEARCH

Efficiency of acidemia correction on intermittent versus continuous hemodialysis
in acute methanol poisoning

Sergey Zakharov?, Daniela Pelclova®, Tomas Navratil®<, Jaromir Belacek?, Jiri Latta®, Michal Pisar®,

Jan Rulisek', Jiri Leps?, Pavel Zidek", Cyril Kucera!, Robert Bocek!, Miroslav Mazur!, Zdenek Belik¥, Josef Chalupa',
Viktor Talafa™, Kamil Kodras", Daniel Nalos®, Ctirad SedlakP, Michal Senkyrik9, Jan Smid', Tomas Salek’,

Darren M. Roberts' and Knut Erik Hovda"
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2 0

65 66 67 68 69 70 71 72 713 74 0 2 4 6 8 10 12 14 16
Arterial blood pH before HD Standard HCOy before HD (mmol/L)
Figure 1. Time to increase arterial blood pH by 0.01pH unit depending on | |Figure 2. Time to increase standard HCO5™ by 1.0mmol/L depending on stand-
arterial blood pH before the start of extracorporeal treatment. IHD: intermittent | |ard HCO;™ before the start of extracorporeal treatment. IHD: intermittent hemo-
hemodialysis; EDD: extended daily hemodialysis; CRRT: continuous renal | |dialysis; EDD: extended daily hemodialysis; CRRT: continuous renal replacement
replacement therapy. therapy.
v ST =A== UWOUT aria T viouD P CTIUUT; COUTTCO U A iygry .

The mean time for HCO3 to increase by 1 mmol/L was 12+2min for IHD versus 34+8min for CRRT
(p < 0.001), and the mean time for arterial blood pH to increase 0.01 was 7+1 mins for IHD versus
11+4min for CRRT (p=0.024). The mean increase in HCO; was 5.67 £0.90 mmol/L/h for IHD versus
2.17 £0.74 mmol/L/h for CRRT (p < 0.001).

Conclusions: Our study supports the superiority of IHD over CRRT in terms of the rate of acidemia
correction.
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11N /e CDDRDT AniteAarman

Zakharov et al. Ann. Intensive Care (2017) 7:77

DOI 10.1186/513613-017-0300-7 ® Annals of Intensive Care
RESEARCH Open Access

Intermittent versus continuous renal @
replacement therapy in acute methanol
poisoning: comparison of clinical effectiveness
in mass poisoning outbreaks IR

Sergey Zakharov'®, Jan Rulisek?, Olga Nurieva', Katerina Kotikova', Tomas I\E ,P\uar'ﬂn Komarc?,

Daniela Pelclova' and Knut Erik Hovda® «/.3_,.

Annals of
INntensive
Care

«\=

ciation of ECTR modality with both mortality and the number of survivors with visual and CNS sequelae of poisoning,
but this association was not present after adjustment for arterial blood pH and GCS on admission (all p > 0.05).

Conclusions: In spite of the faster correction of the acidosis and the quicker removal of the toxic metabolite in
intermittent dialysis, we did not find significant differences in the treatment outcomes between the two groups after
adjusting for the degree of acidemia and the severity of poisoning on admission. These findings support the strategy
of “use what you have”in situations with large outbreaks and limited dialysis capacity.
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Peritoneal dialysis

* Significantly slower elimination (not well documented) on
elimination of methanol as well as correction of acidosis

* Probably only indicated if nothing else available, transport to dialysis
facilities is not feasible AND th{ ro adure is well known to the
treating doctors

Blood Methanol, mg/100 mi

210 — HD
I o]
180 -\
150 — §
EA Q
120 .‘\
14 \‘\
g0 D~ %
4 ‘\\_-' -
Wl \
NN
30 T \
__I—I-—i--vlrL—I—:!!I%l!l':!ll%!‘.i—%i
0 00 10 20 30 40
Hours After Admission .. .
Fig 2.—Change in blood methanol level during periods of hemodlaiystis (HD) als'lsdoperwtoneal dialysis (PD) (patients A to F). Keyva n' La I"IJ a rnl H et a | . ArCh ln tern Med- 1974; 134( 2) :293_296-




Folic/folinic acid

Rationale:

Increase the
endogenous

(the body’s own)
metabolism of
formic acid/formate

Simple. No/little side
effects (vitamin B).

Cheap. Limited
documentation on —

outcome.

Antidote:

Ethanol or _-|

fo

epizole
9 n ||
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Procnosis



Prognosis - methanol poisoning

e Coma on admission1234.5.6,7

* Degree of metabolic acidosis
(pH<6.9-7.0, BE -24-28) 1,234,567

* Ability to hyperventilate (pH vs. pCO,) 1267

* S-methanol NOT prognostic! [/

lpaasma R et al. Clin Toxicol 2007; 45:152-158

2Hovda KE et al. J Intern Med 2005; 258(2): 181-90
3Hassanian-Moghaddam H et al. Hum Exp Toxicol 2007; 26(7): 583-6
4Liu JJ et al. J Toxicol Clin Toxicol 1998; 36(3): 175-81

>Kute VB et al. Saudi J Kidney Dis Transpl 2012;23(1):37-43

5Paasma R et al. Clin Tox 2012; 50: 823-31

’Zakharov et al. Clin Tox 2014; 52: 1013-1024



CLINICAL TOXICOLOGY e Taylor & Francis
htps://doi.org/10.1080/15563650.2019.1636992 Taylor & Franis Group

REVIEW \ () Check for wpdatos

Consensus statements on the approach to patients in a methanol
poisoning outbreak

Hossein Hassanian-Moghaddam®® @, Nasim Zamani®®, Darren M. Roberts*® (), Jeffrey Brent®,
Kenneth McMartinf, Cynthia Aaron?", Michael Eddleston’, Paul I. Darganj, Kent Olson", Lewis Nelson',
Ashish Bhalla™, Philippe Hantson™®, Dag JacobsenP, Bruno Megarbane9, Mahdi Balali-Mood" ),
Nicholas A. Buckley® @), Sergey Zakharov'. Raido Paasma". Bhavesh Jarwani". Amirhossein Mirafzal®.

Tomas Salek® and Knut Erik Hovda”

6.74-6.99
n=14

Risk C* Risk B*
25% dead 14% dead
(n=1/4) (n=2/14)
66% Sequela 17% Sequela
~ (n=2/3 survivors) (n=2/12 Survivors)

Risk E* Risk D*
63% dead 42% dead
(n=15/24) (n=6/14)

44% Sequela 87% Sequela
(n=4/9 Survivors) (n=7/8 Survivors)

Figure 1. Overview of outcomes on the basis of admission conscious level, blood pH and pCO», based on aggregated data from Paasma et al. [16] and Zakharov
et al. [2]*. Version 1 (color): * 3.07 kPa = 23 mmHg. Version 2: B&W: * 3.07 kPa = 23 mmHg.
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What is the range of the problem?
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https://docs.google.com/spreadsheets/d/1pcHJuKohfsVGtldOryDvlWa-T0WmblIh0hLTC5SaWeQ/edit?ts=58bd4b2f#gid=1424710251

reported of incidents per year

N/% 7 Thousands are being

poisoned, blinded or dying
ad every year, but cases are
rarely reported...



Summary

* Methanol causes thousands of fatalities, but is not toxic by itself
 Diagnosis is difficult, but can be approached from various sides

* Treatment is effective, but needs early initiation

 Overall handling requires emergenE)\b:ff;éparedness systems
* Handling can be done everywhere, but requires a basic set of knowledge.

* Adaptation to local circumstances is crucial to have success
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ABSTRACT

Background There are no guidelines addressing the public health aspects of methanol poisoning during larger outbreaks. The current study was
done to discuss the role of active case finding and a national guideline that organizes all available resources according to a triage strategy in the
successful management of @ methanol mass poisoning in Rafsanjan, Iran, in May 2013.

Methods A retrospective cross-sectional study was performed reviewing the outbreak Emergency Operation Center files. The objectives were to
describe the characteristics, management and outcome of a methanol outbreak using Active Case Finding to trace the victims.

Results A total of 694 patients presented to emergency departments in Rafsanjan after public announcement of the outbreak between 29th
May and 3rd June 2013. The announcement was mainly performed via short message service (SMS) and local radio broadcasting. A total of 361
cases were observed and managed in Rafsanjan and 333 were transferred to other cities. Seventy-five and 100 patients underwent hemodialysis
{HD), retrospectively. The main indication for HD was refractory metabolic acdosis. Eight patients expired due to the intoxication. Except for the
deceased cases, no serum methanol level was available.

Conclusion In developing countries, where diagnostic resources are fimited, use of active case finding and developing national guidelines can
help in the management of large outbreaks of methanol potsonings.

Keywords methanol, poisoning, outbreak, epidemics, mortality, intoxication
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