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»Methanolova ekonomika“ .zf D |

The Methanol Economy

e Svétova ro¢ni priumyslova vyroba 110 000 000 tun
* Pouziti: chemicka syntéza, paliva, rozpoustedla,
automobilova a spotrebitelska chemie
 Bézné zdroje expozice:
- rostlinna strava (pektin)
- uméla sladidla v nealko napojich (aspartam)
- alkoholické napoje
- pracovni prostredi
* Pripustny expozi¢ni limit (PEL) 250 mg/m3 po dobu 8 hodin
(NV & 361/2007 Sb.)
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* Nizka zasoba tetrahydrofolatu (THF) v

organismu primatu

* Nizka aktivita enzymu 10-formyl-THF

dehydrogenazy

* Ddvka 210 mg/kg methanolu (~15 g)
saturuje mechanismus oxidace kyseliny

mravenci

* Blokada syntézy ATP (Ki ~ 6 mM, 280 mg/L)

» Histotoxicka hypoxie
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Klinické priznaky akutni intoxikace methanolem

300tieg Liquor Killis 100 In Indla’'s vorst
Dutbreak In Years

BILL CHAPPELL

* Doba latence 6 - 24 hodin, mirna deprese CNS

e Poruchy zraku az slepota, edém sitnice a
zrakového nervu

e Dusnost, hyperventilace (metabolicka aciddza)

e Gastrointestinalni potize

* Porucha védomi az kdma, krece

e Letalita pri hromadnych otravach 30 - 40 %
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Inhibice ADH H‘

e ethanol (cilova sérova

«fn
BOZ KOV
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koncentrace 1.0 — 1.5 promile) 2
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* 4-methylpyrazol (Fomepizol) —
Korekce acidémie

Urychleni eliminace

* Intermitentni hemodialyza

e Kontinualni hemodialyza
Substituce folatu

e kyselina folinova

e kyselina listova

Podpora zivotnich funkci, kyslik
Prevence komplikaci
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Nahly zacatek ,methanolové epidemie’ } f
* Nespecifické priznaky otravy, latence , j’&

e Pozdni kontakt s Iékarem

* Nedostatek pristrojového vybaveni a
antidot

e Nedostatek dat o ucinnosti
terapeutickych metod

* Nedostatek dat o dlouhodobych
zdravotnich nasledcich otravy

People Affected Over Time

= 1200

informa Journal of Internal Medicine 2005: 258: 181-190
baheare

Methanol outbreak in Norway 2002-2004: epidemiology, [

ARTICLE

Methanol mass poisoning in Estonia: Qutbreak in 154 patients clinical features and prognostic signs E
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rotects from coronavirus leaves 30
eople dead and 1,000 moreillinlira

ran is one of the hardest-hit countries with coronavirus, reporting 30,000c- & & & & £ =& & & & =& & & & & & & = = ] |
and more than 2,000 deaths - though that is thought to be an under-estimat

False rumour claims drinking methanol cures people by sanitising the body

n fact it can be deadly, with 300 killed and 1,000 made ill after trying the 'c RO é n II p O éty Ot ralve ny,C h OS O b

ctims include five-year-old boy left blind after parents forced him to drir

Klinika pracovniho lékarstvi



Hromadna otrava methanolem v Ceské republice | EAR/OQ/C

oleje, autochemie, autokosmetika

| MALOOBCHODNI PRODEI

45 Prohibition pe
0 | announcement Total b f objednavky@carlogic. , 0720 148 623
otal number o WWW. wr/oglc cz
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patients: 121

—

Hospitalized: 101
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Weeks
]
| | ]
.Group.l G.roup II. Group Il Deaths outside
Survived without Survived with Deaths at hospitals: 20
sequelae: 60 sequelae: 20 hospitals: 21

* Celkova letalita 34 %

 Nemocnicni letalita 21 %

* Prfednemocnicni aplikace ethanolu (,,prvni pomoc®)

* Porovnani ucinnosti fomepizolu vs. ethanolu

* Prospektivni sledovani souboru prezivsich osob (2012 - 2019)

Zakharov, Pelclova, Urban, Navratil, Miovsky, Hovda, et al. Czech mass methanol outbreak 2012:
Epidemiology, challenges and clinical features. Clinical Toxicology, 2014
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PREDNEMOCNICNiI PRVNI POMOC ot

Klinika pracovniho lékafstvi VFN a 1. LF UK, Na Bajisti 1, 120 00 Praha,
tel. 224 91 92 93, 224 915 402
e-mail: tis@vfn.cz

i

tp:iwww.tis-ce.ez

ODBORNE DOPORUCENI PRO INTOXIKACI

e 42 pacientﬁ dostalo ethanol (prvnl' pomoc) -METANOL (METHANOL, METYLALKOHOL, DREVNY LiH, CH:OH)
* 58 pacienti nedostalo ethanol R SR
- 90 % (38/42) pietiviich bez nasledkti |- T~
dostalo ethanol pred pfijetim do %jj - }\C" ] i ]
nemochice z - I \‘\ -
* vSichni zemreli méli ethanol v séru pri Wl
Arterial blood pH

prijmu pod limitem detekce

° 87 % (2 6/30) p Fe2|vg |,C h S hn a’ S I ed ky m é I O Tabled. The results of the multivariate analysis on the factors associated

with mortality,

pfi pfijmu ethanol v séru pod limitem Odds 95% confidence
Independent varialdle Threshold Ratio  interval (CI) o+ valoe
detekce
pH =70 L4 (01-0. 16 = (00
S-EIhCHT {rnmolfL) =09 .08 (02037 =2 (100

* Vyznam prvni pomoci pro preziti bez L s
Coma “no” vy, “yes” - 2 2-84.6 ,
poruchy CNS a zraku: OR 8.7; Cl 95 % oma o™ vs. 'y a0 p<0.001

S5-EBrthOH, serum ethancl on admission; S-Pormate, serom lommie on admi=sion.

. To convert From mmal/L w mefdl ose the following conversion Gactors: ethanaol
3'6 - 21'3) p < 0'001 — .a0%; Tormile — 2803,

Zakharov, Pelclova, Eddleston, Hovda, et al. Use of out-of-hospital ethanol administration to improve
outcome in mass methanol outbreaks. Annals of Emergency Medicine, 2016

Klinika pracovniho lékafstvi




Diagnosticky vyznam stanoveni

ot mitochondrigy rese,,
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kyseliny mravendi a laktatu v séru (/ o
e Specificita: neni mraven¢an — neni otrava T 4\ == y.
* Senzitivita: DRL 20 mg/I, Ki ~ 280 mg/I s i
* Trvalé nasledky ze strany zraku a mozku:
mravencan v séru (median) 880 mg/I
(IQR 650-950 mg/l) A @ Base deficit versus S-formate + S-lactate
* Vysoké hladiny mravencanu a laktatu soucasné % . EA8 -
pri prijmu — prognoza umrti > 90 % 2 .
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S-formate + S-lactate (mmol/L)

Zakharov, Kurcova, Pelclova et al. Is the measurement of serum formate concentration useful in the diagnostics of acute
methanol poisoning? A prospective study of 38 patients. Basic Clin Pharmacol Toxicol 2015

Drangsholt, Zakharov, Jacobsen, Hovda et al. The hypothesis of circulus hypoxicus and its clinical relevance in patients with
methanol poisoning - an observational study of 35 patients. Basic Clin Pharmacol Toxicol 2018
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innost antidot pro nemocnic¢ni lé€bu otravy methanolem:
fomepizol versus ethanol

0,9 == Antidoi¢ ethanol

= Antidole fomepizole

Ethanol Fomepizol
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Vysledek lé€by: fomepizol versus ethanol
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Arterial blood pH

30

 Odds ratio pro preziti (fomepizol versus ethanol):
2.5(0.5-12.5CI95 %), p=0.71 (po adjustaci na
zavaznost otravy)

« Cenalécby 1 pacienta (medidn): fomepizol 336 000 K¢
(IQR 180 tis.— 420 tis.) versus ethanol 145 000 K¢ (IQR
37 tis.—180 tis.) ®!

Cena lé€by: fomepizol versus ethanol
Zakharov, Pelclova, Navratil, et al. Fomepizole versus ethanol in the treatment of acute methanol poisoning:
Comparison of clinical effectiveness in a mass poisoning outbreak. Clinical Toxicology, 2015
Rulisek, Balik, Polak, Waldauf, Pelclova, Zakharov. Cost-effectiveness of hospital treatment and outcomes of acute
methanol poisoning during the Czech Republic mass poisoning outbreak. J Critical Care, 2017

20

Total Hospital Costs [Thousands of €]
10

=
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Eliminacni metody v |écbé akutni otravy methanolem
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' Figure 1 | Time to increase arterial blood pH by 0.01 pH unit depending on arterial blood pH before the start of
Methanol Formate extracorporeal treatment. IHD — intermittent hemodialysis, EDD — extended daily hemodialysis, CRRT -

continuous renal replacement therapy.

* Intermitentni dialyza ma byt metodou prvni volby z hlediska rychlosti
eliminace methanolu / kyseliny mravenci a korekce acidémie

 Minimalni doporucena doba pro IHD 8 hodin, pro CRRT 18 hodin

* Ref. v mezinarodnim doporuceni EXTRIP (Crit Care Med, 2015)

Int ittent H fialysis 1s the Modalit f Chai
in Methanol Poisoning (Grade 1D): Continuous

Modalities Are Acceptable Alternatives If Intermittent
Hemodialysis Is Not Available (Grade 1D)

Zakharov, Pelclova, Kurcova, Hovda et al. Intermittent hemodialysis is superior to continuous veno-venous hemodialysis/
hemodiafiltration to eliminate methanol and formate during treatment for methanol poisoning. Kidney International 2014
Zakharov, Pelclova, Roberts, Hovda et al. Efficiency of acidemia correction on intermittent versus continuous hemodialysis in
acute methanol poisoning. Clinical Toxicology 2017
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Funkce zrakového nervu po akutni otravé methanolem
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Akutni demyelinizace zrakového nervu: prodlouzeni latence VEP (54 % osob)
Remyelinizace axon( zrakového nervu do dvou let po otraveé: zkraceni
latence P1 pro pravé/levé oko o 15/17 ms u 36/35 z 50 pacientd
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Axonalni degenerace zrakového nervu: pokles amplitudy VEP (26 % osob)

Zakharov, Pelclova, Urban, Diblik, Kuthan, et al. Long-term visual damage after acute methanol poisonings:
Longitudinal cross-sectional study in 50 patients. Clinical Toxicology 2015
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Progredujici chronicka degenerace nervovych vlaken ocni sitnice

Patient ID: --- Ua
Di is: -—- Commen t: -

Baseline 17.1.2013
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* Vyznamny pokles globalni tloustky vrstvy nervovych vldken ocni sitnice v prlibéhu
6 let sledovani, nejvyraznéjsi ztrata v temporalnich segmentech

* Typicky obraz dynamiky zmén pro ,,mitochondrialni optické neuropatie®, e.g. pro
Leberovou hereditarni optickou neuropatii

* Mozny podil ziskané mitochondrialni dysfunkce v prezivsich otravu axonech

Nurieva, Diblik, Heissigerova, Navratil, Seidl, Vaneckova, Pelclova, Zakharov. Progressive chronic retinal

axonal loss following acute methanol-induced optic neuropathy: four-year prospective cohort study.
American Journal of Ophthalmology, 2018
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Progredujici ztrata zrakovych funkci u pacientu s
chronickou neurodegeneraci ocni sitnice

20/400 E l

FP.
LPFE

. -

Dalsi ztrata ostrosti zraku
(40 %)

Zuzeni perimetru a vypadky zorného pole (60 %)

. ‘ N R

Pokles kontrastni citlivosti (30 %) Zhorseni barvocitu (50 %)
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Chronicka neurodegenerace ocni sitnice po otravé methanolem a role
polymorfismu apolipoproteinu E (ApoE)

V —

ApoE 4 nositelé Bezr ApoEd4 ~ P

(n=11) (n=30)
RINFL OD globalni 1° vySetieni, pm 76.0+16.0 02 4+5 0 0.053
RNFL OD globilni 274 vyietfeni pm 68.0:20.0 90.6x5.7 0.034
RNFL OD globilni, 3 vyietfeni, pm 65.0+20.0 89 616.0 0.026
RNFL OS globilni, 1% vyietfeni. pm 72.0+17.0 89 3161 0.065
RNFL OS globilni, 274 vyietieni, pm 64.0+20.0 B8 4468 0.030
RNFL OS5 globdlni, 37 vyietfeni, pm 62 020.0 86.8+7.2 0.029
RNFL OD temporilni 1% vyietfeni pm 46.0+11.0 642455 0.003
RNFL OD temporilni. 274 vyietfeni pm 42.0+12.0 63 3+6.1 0.001
RNFL OD temporilni. 374 vyietieni. pm 40.0+12.0 621.5+5.9 0.001
RNFL OS temporilni 1% vyietfeni pm 43 6+8.6 58.9+5.4 0.006
RNFL OS temporilni. 274 vyietieni pm 40.0+11.0 S8.5+6.2 0.003
RNFL OS tempordlni, 37 vyfetfeni pm  \ 39.0£100 58.846.3 0.00
Latence P1 OD, 15 vySetfeni, ms rheied- 114.0+2.4 0.009
Latence P1 OS, 15t vySetfeni, ms 103.8+5.6 97.1+2.9 0.053
Latence P1 OD, 22¢ vyietfent. ms 89.0+30.0 9873 .2 0.502
Latence P1 OS, 254 yyietfeni, ms 124.6+9.8 115.7%3.5 0.033
Latence P1 OD, 34 vyietfeni ms 109 485 101.8+6.3 0.164
Latence P1 OS, 34 vyietfeni, ms 94.0+32.0 100.5+4.8 0.661

Paoznambiy: ARNFL — tlouitha vrstvy rervenych vidken sitnice; O — oculus dexter; OF8 — oculus sinister; videtFeni — Elinické vletFeri
4. 940, 6 mésicd, 250406 mésichd, and 49.9+10.5 mezici po propouiieni z nemocrice. Rozdil p<0.05 byl povazovan za sigrifikarnint.

* Pacienti s alelou ApoE4 méli signifikantné mensi tloustku vrstvy nervovych vldken
(RNFL), 4 z 5 pacienti se slepotou byli nositelé ApoE4 alely
* OR pro abnormalni ndlez u nositelti ApoE4 alely: 8.9 (3.0-36.5 Cl 95 %), p < 0.001

Nurieva, Hubacek, Urban, Hlusicka, Diblik, Kuthan, Sklenka, Meliska, Bydzovsky, Heissigerova, Kotikova, Navratil, Komarc,
Seidl, Vaneckova, Vojtova, Zakharov. Clinical and genetic determinants of chronic visual pathway changes after methanol -
induced optic neuropathy: four-year follow-up study. Clinical Toxicology, 2019
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Soubor 46 pacientll: 24/46 (52 %) mélo
MRI znamky poskozeni mozku
Hemorhagicky nalez: 15/24 (63 %):

-2 (13 %) - heparin se nepodaval

-9 (60 %) - komplikace za hospitalizace

* Postupny rozvoj patologického nalezu v
prubéhu 1-2 tydnul hospitalizace

* Nepfriznivé prognostické faktory: zavazna
acidémie (pH < 7.0), nedetekovatelny ethanol
v séru, kdma pri pfijmu, komplikace v pribéhu
hospitalizace

Zakharov, Kotikova, Vaneckova, Seidl, Nurieva, Navratil, Caganova,

Tab. 2. Localization of pathological MR findings due to methanaol
intaxication and |ocalization of haemarrhagic necrosis.

Haemarrhagic

Localisation .
Necrasis

putamen m 7

globus pallidus \ 7 /

- 4
subcortical white matter 4 4
cerebellum 1 {
brainslem b 0
n. opticus 3 1

Pelclova. Acute methanol poisoning:

Prevalence and predisposing factors of haemorrhagic and non-haemorrhagic brain lesions. Basic Clin

Pharmacol Toxicol 2016
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methanolem

MRI volumetrie bazalnich ganglii po akutni otrave

Region BG necrosig | No necrosis | P
120 1~ ‘ 120 4
3 3
ool Wl " Nucleus caudate left, cm™ § 5 oq. 02> M| 4370031 | 0,013
'Y : 3
T T o] 3 Nucleus caudate right, Y 17,053 | 4.80:039 | 0.009
N OP [um] = (17.0£9.6).Putament Right [cm?] 5 OL [um] = (14.2+7.3).Putament Left [em?]
o r=0.648 o r=0.686 3
14 60 | Putamen left, cm 5.74+0.70 | 7.22£0.42 | 0.000
' H 3
0 1 0 1 Putamen right, cm 5.42+0.59 J| 6.58£0.39 | 0.001
H 3
1 01 Globus pallidus left,cm™ | o110 13 [ 2.0140.15 | 0.001
— g
04 ; ; 0 : - Globus pallidus right, cm 1712015 0 2.002013 | 0.002
Putamen Right [cm?] Putamen Left [cm?] | ——

e Objem bazalnich ganglii s MRI znamkami nekrozy je signifikantné nizsi
e Objem bazalnich ganglii koreluje se zavaznosti metabolické acidézy (pH)
e Pozitivni korelace mezi objemem putamen a tloustkou vrstvy nervovych

vlaken sitnice na optické koherencni tomografii (OCT)

e Prinos OCT jako screeningové metody pro detekci toxického poskozeni
bazalnich ganglii

Hlusicka, Mana, Vaneckova, Kotikova, Diblik, Urban, Navratil, Marechal, Kober, Zakharov. MRI-based brain
volumetry as a biomarker of outcomes in acute methanol poisoning. NeuroToxicology, 2020
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DaT SPECT bazalnich ganglii po
akutni otravé methanolem

e Funkéni aktivita dopaminergnich neuront
v bazalnich gangliich poskozenych
toxickym ucCinkem methanolu je
signifikantné nizsi

e Objem bazalnich ganglii koreluje s funk¢ni
aktivitou dopaminergnich neuront

e Pozitivni korelace funkéni aktivity DaT v JELIC N 'L | D B O TN
putamen s pH arterialni krve pfi pfijmu

3B A 1st measuremen t r=0530
25 4 2nd measurement r=0.479 &
4 Mean r=0.574 ‘
A A

e Putamen posterior je mozkova struktura
nejvice  vulnerabilni vuci  toxickym
ucinkiim methanolu (AUC = 0.75, Cl 95 %
0.60-0.90, p = 0.007)

left
N
o

SBR putamen posterior right
SBR putamen posterior

6.6 6.8 7.0 7.2 7.4 6.6 6.8 70 7.2 7.4
Arterial blood pH Arterial blood pH

Kotikova, Zogala, Ptacnik, Trnka, Kupka, Vaneckova, Seidl, Diblik, Heissigerova, Zak, Navratil, Komarc, Zakharov. Efficiency of
123l-ioflupane SPECT as a marker of basal ganglia damage in acute methanol poisoning: a six-year prospective study.
Clinical Toxicology, 2020
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ROLE NEUROZANETU V TOXICKEM POSKOZENI MOZKU

Phospholipid

iPhospholipaseAz it LEUkOtrieny (LT) jsou Ve Zd raVém
- . N - mozku nedetekovatelné

COCH

NN Arachidonic Acid

A Leukotriene A4 i 5-LOX
o}

e b Sl i * Mikroglie a astrocyty jsou aktivovany ucinkem

BLT, =

— toxickych latek, hypoxii, traumatem

Leukotriene A,

avosiac, | * Synteza LTA, a LTB, v mikroglii

synthase

* Syntéza LTB,, cys-LT (LTC,, LTD,, LTE,) v
astrocytech

Leukotriene Cy
CysLT,
CysLT,

* Negativni ucinky: role v patogenezi edému mozku
HiNCooH a poskozeni HEB, riziko chronického neurozanétu,
e A souvislost s patologickou neurodegeneraci

transpeptidase

Leukotriene Dy
CysLT,
CysLT,

* Neuroprotektivni ucinky: vymezeni a izolace
poskozenych oblasti, ochrana prezivsich neurond,
obnoveni homeostazy

Leukotriene E4

W Sy

P2Y1;
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Zakharov, Hlusicka, Nurieva, Kotikova, Lischkova, Kacer, et al. Neuroinflammation markers and methyl alcohol

induced toxic brain damage. Toxicology Letters, 2018




Aktivace lipoperoxidace, oxidacni stres a neurozanét

MDA (ng/ml) HHE (ng/ml)
120~ 807
1007 60—
80
40
607
20— L
407
o—
207 ‘ [
I I
Acute_Cmax Follow_u
Acute_Cmax Follow_up - -up
Table 2. Correlations of acute serum lipid peroxidation markers concentrations and acute serum LTs concentrations.
HHE [ng/mL] HNE [ng/mL] MDA [ng/mL] LTC4 [pg/mL] LTD4 [pg/mL] LTE4 [pg/mL] LTB4 [pg/mL] AG [mmol/L]
HNE (nglm | ) HHE [ng/mL]  Pearson’s Correlation
Sig. (2-tailed)
N
HNE [ng/mL]  Pearson’s Correlation 0.955%*
125 Sig. (2-tailed) 0.000
N 28
MDA [ng/mL] Pearson's Correlation 0.927+* 0.928**
Sig. (2-tailed) 0.000 0.000
100 bl 28 22
( LTC4 [pg/mL] Pearson’s Correlation 0.713** 0.663** 0.785%* \
Sig. (2-tailed) 0.000 0.000 0.000
N 28 28 28
75 LTD4 [pg/mL] Pearson's Correlation 0.676%* 0.608** 0.735%%* 0.747%*
Sig. (2-tailed) 0.000 0.001 0.000 0.000
N 28 28 28 28
LTE4 [pg/mL] Pearson’s Correlation 0.819** 0.771% 0.814** 0.856** 0.794**
50 | Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
N 28 28 28 28 28
LTB4 [pg/mL] Pearson's Correlation 0.746** 0.717%* 0.674** 0.685** 0395% 1.000
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0038 0.000
25 N 28 28 28 ) 28 28 28
o 28 0388 o3 —0.507*%* —0501* —0511* —0.478
T I Sig. (2-tailed) 0.026 0.045 0.026 0.006 0.007 0.005 0.010
Acute_Cmax Follow_up N 28 28 28 28 28 28 28

HHE: 4-hydroxy-trans-2-hexenal; HNE: 4-hydroxynonenal; MDA: malondialdehyde; LTB4, LTC4, LTD4, LTE4: cysteinyl-leukotrienes LTB4, BLTC4, LTD4, LTE4; AG:
anion gap; p<.05 (bold numbers) was considered as significant.

Hlusicka J, Loster T, Lischkova L, Vaneckova M, Seidl Z, Diblik P, Kuthan P, Urban P, Zakharov S. Role of activation of lipid
peroxidation in the mechanisms of acute methanol poisoning. Clinical Toxicology, 2018
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Neurologické nasledky akutni otravy methanolem

Alcohol d

Volume 59, March 2017, Pages 27-35 vE

e Projevy postizeni kortiko-striatalni-
bazalni ganglia-kortikalni smycky

ELSEVIER

Cognitive sequelae of methanol poisoning involve executive
dysfunction and memory impairment in cross-sectional and

® Kognitivnl' exekutivni dysfunkce long-term perspective

0. Bezdicek 8 & &, J_ Michalec &, M. Vaneckova ©, J. Klempir 3, |_ Liskova 8, Z. Seid| €, B. Janikova d M. Miovskyd,
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Original Article Aﬂepmd frtdes
e Po ruchy emOCi, na’ |ad a afe kt|V|ty sgii;(?r:(ri];alance impairment after acute methanol Si_lf'“"
Kamila Peterova, Hana Brozova &, Jifi Klempif, Irena Liskova, OndFejBezdicek,
Vé s o - [ ) . - . . s
. F ro n ta I n I ty p p O r u C hy C h u Ze :;:\:;;r;,l(aManuela Vanétkova, SergejZakharov, Daniela Pelclova, Michal Miovsky, o st e

Accepted, unedited articles

e Bradykineze, poruchy rovnovahy ALCOHOLISM &

CLINICAL & EXPERIMENTAL RESEARCH

Original Article

Methanol Poisoning as an Acute Toxicological Basal Ganglia
Lesion Model: Evidence from Brain Volumetry and Cognition

Josef Mana, Manuela Vaneckova, Jifi Klempif, Irena Liskova, Hana BroZova, Kamila Polakova, Zdenék
Seidl, Michal Miovsky, Daniela Pelclova, Katefina Bukatova, Bénédicte Maréchal ... See all authors ~

10 May 2019 | https://doi.org/10.1111/acer.14077 | Citations: 1 |
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Periferni polyneuropatie (PNP) po akutni otravé methanolem

EINo PNP [ Yes PNP
S

e Pacienti s PNP jsou starsiho
veku (57 £ 5 versus 43 £ 4
let; p < 0.001)

e Pacienti s PNP pokracuji v
abusu alkoholu (17/20
versus 20/35; p = 0.03)

e Absence korelace se
zavaznosti acidémie (pH)

e Absence korelace s
koncentraci methanolu a
ethanolu v krvi

8
R

PNP prevalence (%)
8
X

20% -

0% -+

NYes PNP (N=20)
[INo PNP (N=35)

p>0.05
2000 +

ntration (mg/L)

1500 4

1000 A

Arterial blood pH

erum conce

R “ 500 4

e Nebyla prokazana asociace mezi zavaznosti otravy methanolem a prevalenci
PNP v souboru pacientt

e Pripady PNP jsou zpravidla u starSich pacientu s chronickym abusem alkoholu a
komorbiditami (zejména diabetes mellitus)

Kotikova, Klepis, Ridzon, Hlusicka, Navratil, Rulisek, Zak, Zakharov. Peripheral polyneuropathy after acute
methanol poisoning: six-year prospective cohort study. NeuroToxicology, 2020
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Kvalita Zivota pacientu prezivSich akutni otravu methanolem
e Dotaznik SF-36 QoL
| 1 e Doména fyzického
zdravi (Physical
Component
Summary, PCS)
e Doména mentalniho
zdravi (Mental
—— . ‘ “ Component
Summary, MCS)
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Methanol survivors ~ Controls 1stexam 2nd exam 3rd exam 1stexam 2nd exam 3rd exam

e \lyznamny ucinek otravy methanolem na kvalitu zivota v nasledujicich letech,
zejména na vnimani fyzického zdravi, po adjustaci na vék

e Pokles pod 30 bodu ze 100 alespon u jednoho ukazatele PCS u 43 % pacientu

e Negativni dynamika PCS v prubéhu 6 let observace

e Pozitivni dynamika domény mentalniho zdravi (psychicka adaptace?)

Rulisek, Waldauf, Belohlavek, Balik, Vaneckova, Seidl, Diblik, Bydzovsky, Heissigerova, Urban, Miovsky, J
Sejvl, Pelclova, Zakharov. Health-related quality of life determinants in survivors of mass methanol
poisoning outbreak: Six-year prospective cohort study. Clinical Toxicology, 2020
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* Nasledna 6-leta umrtnost 18 %
* Doba umrti37 + 11 mésicu po 08

propusténi z nemocnice 3

* Primérny vék 56 + 7 let i_ 03
:.

* PFi¢iny amrti: MO I e
1. misto onkologickd onemocnéni— E—
7/15 (47 %): akutni leukémie, o w e
karcinom plic, jicnu, slinivky, prostaty Efekt komorbidit (ACCI skére)
2. misto srdec¢ni onemocnéni —4/15 na pFesiti
(27%)
3. misto alkoholicka jaterni cirhoza —
3/15 (20 %) y \J

Zdravotni ucinky formaldehydu?

Zakharov, Rulisek, Hlusicka, Kotikova, Navratil, Komarc, Vaneckova, Seidl, Diblik, Bydzovsky, Heissigerova, Zogala,
Hubacek, Miovsky, Sejvl, Vojtova, Pelclova. The impact of co-morbidities on outcomes and six-year survival in a methanol
mass poisoning outbreak. Clinical Toxicology, 2020
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Smeéry budouciho vyzkumu a praktické uplatnéni
* Role formaldehydu v

OXFORD | journal of Analytical Toxicology mechanismech toxicity
methanolu
Formaldehyde reacts with amino acids and peptides with a * Exogen n|’ metha nOI d

potential role in acute methanol intoxication

chronické neurodegenerativni

B. Formate (8.44-8.46 ppm) procesy
Il RRMS
s I Ab-NMOSD .
2 M Vis-like « Metabolomika (elevace
= B NMOSD-like , ’ .
3 W LBl sérové koncentrace kyseliny
> v . o
T mravenci u pacientu s
£ roztrousenou sklerdzou,
neuromyelitis optica)
Reference  Antibody-negative * Proteomika ((\fasné markery
cohort cohort .,
Classifying the antibody-negative NMO p,os!<ozen| bazallnlch &3 nglll'
syndromes sitnice a zrakového nervu)

Clinical, imaging, and metabolomic modeling
ging ¢

Sykora, Jindrich, Kral, Jakubek, Kejik, Martdasek, Zakharov. Formaldehyde reacts with amino acids and
peptides with a potential role in acute methanol intoxication. J Analytical Toxicology, 2020
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Omezeni obsahu metanolu
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New restriction on methanol in car windscreen

washing fluids
Published on: 18/04/2018

Yesterday, the European Commission adopted a restriction on the use of methanol in windscreen washing or
defrosting fluids.

This limitation applies to concentrations of methanol equal
to or greater than 0,6 % by weight. The aim of restriction is
to reduce the incidence of severe methanol poisoning
following deliberate misuse of windshield washing fluids and
defrosting fluids containing methanol by chronic alcoholics
and sporadically by non-alcoholics (e.g. binge drinking in
adolescents), who use them as a cheap substitute for
consumable alcohol.

A number of EU countries reported poisonings resulting
from consumption of methanol containing products, with 2 of
them particularly affected. One of them recorded
approximately 25 methanol-related deaths per year during
the 1996-2012 period, mostly caused by ingestion of

windshield washing fluids.
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COMMISSION REGULATION (EU) 2018580
of 18 April 2018

amending Annex XVII to Regulation (EC) No 19072006 of the European Farliamentr and of the
Council concerning the Registration, Evalvation, Awthorisation and Restriction of Chemicals

(REACH)} as regards methanol
{Text with FEA relevance)

THE EUROFPEAN COMMISSIOLN,

HAS ATWPFTEL THIS REGLIL A TICOM:
Article T
Annex XVIT to Regulation (EC) INo 1207/ 20046 is amended in accordance with the Annex to this Regulation.
Article 2
This Regulation shall enter into force omn the twenoieth day followhing that of its publicariomn in the COrfficdal fouwnal of the
European Lindiorn.
This Regulation shall be binding in its entirety and directly applicable in all hiember States.

Done at Brussels, 18 April 2018,

For the Cormtrmission
The President
JeanoClande JUDNCKER.

ANNEX

In Annex XVTI to Regulation (EC) Mo 19072006, the following new entry is added:

‘69. Methanol Shall pot be placed on the market to the general public after 9 May 2012 in wind-
CAS No 67-56-1 screen washing or defrosting fluids, in a concentration equal to or greater than

0,6 % ﬁﬂ ht’

EC No 200-659-6
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