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istanbul'da Metil Alkol Terérii
Saglik Bakanhg:; istanbul'da Ekim ayinda yasanan metil alkol alimi ile ilgili acil servis basvurusu sayisini 91, eks olan
vaka sayisini 20 olarak agikladi. Bu vahim olayla ilgili deneyimlerimi sizlerle paylagmak istiyorum.
Kanuni Sultan Stleyman Egitim ve Arastirma Hastanesi Acil Klini§imize 11 hasta (hepsi erkek, yas: 24-56) basvurdu.
Hastalarin neredeyse tamamina yakininda alkol alimindan yaklasik 24 saat sonra klinik bulgularin bagladigi 6grenildi.
Ambulansla getirilen 3 hastada genel durum bozuklugu vardi. Diger hastalarin kliniginde; halsizlik, bulanti, kusma ve
asidotik solunum 6n plandaydi. Metil alkol zehirlenmelerinde hep bahsi gegen, retinal toksisiteye bagl bulanik gorme
ve tam korluk klinigine higbir hastamizda rastlamadik.

Hastanemizde kan metanol seviyesi bakilamadigindan eldeki klinik ve laboratuvar verilerine istinaden metanol
zehirlenmesine yonelik tedavi planlandi.

[ 2 hastamiz acilde 72 saatlik musahede sonrasi taburcu edildi.

[ 3 hastamiz entube edilerek mekanik ventilatore baglandi. Bu hastalardan ikisi 24 saat i¢cinde kaybedildi.

(] 6 hastamizda ise GKS: 13-15 arasinda oldugundan entiibe edilmeden takip edildi.

Hastalarimiza Fomepizol olmadigi i¢in uygulayamadik ancak iv Etanol temin ettik ve verdik.
Hemodiyaliz hem metanoll (yari 6mri 3-6 saat kadar azalir) ve hem de formati hizla vicuttan uzaklastirir. Klinigimiz
icin en zorlayici unsurlardan birisi de hemodiyalizi olan yogun bakim bulmakti.

www.atuder.org.tr
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DISTILASYON
FERMANTASYON
(DAMITMA)
( MAYALAMA ) o
Mayalanmis yani fermante olmus
Bitkilerde bulunan nisasta ve sekerli sivilarin, kaynatilarak buhara
sekerin dogal yolla veyamaya dontistirtlmesi, daha sonra bu
takviyesiile alkole buharin sogutularak tekrar sivi hale
dontistiirtilmesi islemidir. getirilmesiyle alkol elde edilmesi
islemidir.
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114 UZEM (Refik Saydam Hifzissihha Merkezi Baskanligi - Ulusal Zehir
Danigma Merkezi)

Fomepizol suan Turkiyede yok. Ekim 2015’de Istanbulda ki Metil
Alkol zehirlenmelerinde fomepizol kullanilamadi.

Adana da stok merkezinde %10’luk iV alkol var.

114 UZEM arandiginda antidot ihtiyacinda hangi stok
merkezinde kiminle irtibata gecileceqi bilgisi verilmekte.

Devlet hastaneleri hastanin recete ve epikrizini stok merkezine
gonderdiginde 112’ler araciligiyla antidot gonderilmekte

Ozel hastaneler ve Universite hastanelerinin epikriz ve regetenin
yaninda recgete bedelini de 6demeleri gerekli



EK-1 ANTIDOT STOK MERKEZLERI GUNCEL LISTESI

GENEL SEKRETERLIK AD
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ADANA NUMUNE EGITiM VE ARASTIRMA HASTANESI 03

223550101-4908

ADANA KHB

ANTALYA KHB ANTALYAEGITIM VE ARASTIRMA HASTANESI

AYDIN KHB AYDIN DEVLET HASTANESI

BURSA KHB BURSA SEVKET YILMAZ EGiTiM VE ARASTIRMA HASTANESI
DIYARBAKIR KHE DIYARBAKIR GAZi YASARGIL EGIiTiM VE ARASTIRMA

HASTANESI

ERZURUM KHB

ERZURUM BOLGE VE EGIiTiM ARASTIRMA HASTANESI

iSTANBUL ANADOLU
GUNEY KHB

iSTANBUL KARTAL LUTFU KIRDAR EGIiTIiM VE ARASTIRMA
HASTANESI

iSTANBUL BAKIRKOY
BOLGESi KHB

iISTANBUL BAKIRKOY DR. SADi KONUK EGITIiM VE
ARASTIRMA HASTANESI

iZMIiR GUNEY BOLGESI
KHB

IZMIR KATIP CELEBI UN. ATATURK EGITIM VE ARASTIRMA
HASTANESI

KAYSERI KHB

KAYSERI EGIiTiM VE ARASTIRMA HASTANESI

SAMSUN KHB

SAMSUN EGIiTIM VE ARASTIRMA HASTANESI

TEKIiRDAG KHB

TEKIiRDAG DEVLET HASTANESI

TRABZON KHB

TRABZON KANUNI EGITIiM VE ARASTIRMA HAS_TANESi

VAN KHB

VAN BOLGE EGITiM VE ARASTIRMA HASTANESI

ELAZIG KHB

ELAZIG EGITIM VE ARASTIRMA HASTANESI




Metanol organik ¢ozucu ozelliginden dolayi
yaygin olarak kullanilir.

Kimyasal ¢ozuculerin bircogunda, Temizlik ve
cam temizleme solusyonlarinda, boyalarda
ve boya cikaricilarda bulunmaktadir.

Ayrica yasadisl uretilen yada ev yapimi
alkollu icecekler yuksek oranda metil alkol

icerebilmektedir.



Zehirlenmeler genellikle oral alim sonucu ortaya
cikmaktadir.

Metanol zehirlenmesi o0zellikle gelismekte olan
dusuk sosyoekonomik duzeyli ulkelerde yaygin bir
problemdir.

30 ml yada 24 gram alim toksik doz olarak kabul
edilir.

Tedavisiz minimal olumcul doz 1gr/kg yada 1,25
ml/kg oldugu dusunulmektedir.

Kan metanol duzeyi 20 mg/dL Uzeri olmasi medikal
tedavi baslama endikasyonudur.



Etanol ve isopropanol’de ana bilesen
toksisiteden sorumlu iken metanol ve etilen
glikol'de metabolitler toksisiteden sorumludur.

Metanol’'un kendisinin toksik etkisi azdir.

Metanol sarhosluk ve bir miktar mide
tahrisine sebep olur.

Asli| toksisiteden sorumlu olan metanol
metabilizmasi sonucu aciga cikan formik
asittir.



Metanol oral alim sonrasi GIS ‘den hizlica emilir
(Mide lavajl ve aktif Komur endike degildir).

Maksimum kan duzeyine 30-60 dakikada cikar.

Yarilanma omru 8-28 saat arasi.Cok dusuk dozlarda
yarilanma omru 1.8-3 saat.

Alkol dehidrogenaz araciligiyla formaldehite yikilir.

Formaldehit Aldehit Dehidrogenaz araciligiyla
dakikalar icinde Formik Aside donusturulur.



Recommendations for the Role of Extracorporeal

Treatments-in-the rv‘lallagcnlcllt of-Acute-Methanot

Poisoning: A Systematic Review and Consensus

Statement

Darren M. Roberts, PhD, FRACP1,2; Christopher Yates, MD3; Bruno Megarbane, MD4; C .. I C M d . 2015
James F. Winchester, MD5; Robert Maclaren, PharmD6; Sophie Gosselin, MD7; -

Thomas D. Nolin, PharmD, PhD8,9; Valéry Lavergne, MD10; Robert S. Hoffman, MD11; rltlca are e ICIne’

Marc Ghannoum, MD12; on behalf of the Extracorporeal Treatments in Poisoning Workgroup

Hepatic doohal Aldehyde THF synthetase
dehydrogenese dehydrogenase I-IrCZtM +folic acid
H,C—OH = H,C=0 > CH=-0 » CO, +HO
(Resp 8 rend are , (Rendl is rminor pathwiay)
minor pathways) Formraldehyde Formic acid
Mildly toxic Highly toxic Hghly toxic
T,,=23437h T,, =minutes Tip = 2277
(usually <5 h)
Acaxia, mild inebriation, lethargy Metabolic acidemia, neuranal injury, intracerebral
hemaorrhage and edema, multiorgan failure, death

Figure 1. Metabolic biotransformation and clinical manifestations of methanol.




-ormik asit tetrahidrofolat araciligiyla su ve
Karbondioksite oksidize edilir.

-ormik asit metabolizmasi ¢ok yavastir. Bu
yuzden formik asit vucutta birikerek,
metabolik asidoza yol acar.

Asidozdan ilk baslarda formik asitin kendisi
sorumlu iken ilerleyen donemlerde, laktat
birikimi asidozu daha da derinlestirir.




Metil Alkol metabolizmasi

Methanol H
|

H— (|3— OH
H

O Alcohol dehydrogenase

Formaldehyde

Aldehyde dehydrogenase Metabolic acidosis

Formic acid H=—C=0
Cytochrome oxidase
OH inhibition

Retinal injury

G Folate

H>0 CO,



Metanolun kendisi toksik olmadigindan dolayi
Klinik belirti ve bulgular alimdan 12-24 saat

sonra ortaya cikar.

Beraberinde etanolde alinmigsa toksik
etkilerin ortaya ¢cikmasi daha da gecikebillir.



Metanol zehirlenmesi klasik olarak Santral
Sinir Sistemi depresyonu, metabolik asidoz
ve gorme degisiklikleri ile karakterizedir.

Semptomlarin cogu metabolik asidoz ile
iliskilidir.



Tasikardi, takipne, hipertansiyon, gorme
bozuklugu ve mental durum degisikligi ile
kendini gosterir.

Bu durum solunum yetmezligi, kardiyak aritmi
solunum ve dolasim kollapsina ilerleyebilir.



Norolojik Bulgular

o Oral alim sonrasi ilk olarak etanol alimina benzer
olarak sarhosluk haline neden olur.

o Sonrasinda bas agrisi, bulanti, kusma ve
epigastrik agri gelisebilir.

o llerleyen zamanlarda biling bozuklugu ve koma
gelisebillir.

o Nobet gorulebilir.



Goz Bulgulari

o Optik sinirde formik asit birikimi goz bulgularina neden olur.
o Klasik goz bulgulari Fotofobi ve bulanik gormedir.

o Hastalar ilk olarak gorme keskinliginde azalma ile
basvurabilirler, bu durum scotom ve scintillations
(Parildama)’ya ilerleyebilir.

o Asikar korluk bazan hizli tedaviye yanit verebilir. Fakat tam
gorme kaybi yaygin bir sekeldir.

o Fundus muayenesi yapiimalidir.

o Optik disk hiperemisi metanol zehirlenmesinin erken
doneminde gorulen bir bulgudur.

o Isik refleksi azalmistir. Isik refleksi kaybolabilir.
o Retinal hasar ¢ok az yada hic¢ yoktur.



Fizik muayene metanol zehirlenmesinin en
yaygin iki bulgusu olan mental durum
degisikligi ve gorme bozuklugunun diger
nedenlerini diglamaya yardim edebilir.
Kasti metanol alimi ve mental durum

degisikligi olan hastalarda yuksek klinik
suphe olmadan tani koymak zor olabilir.

Metanol zehirlenmesinin ilk doneminde
hastalar genelde hastaneye basvurmazlar.



Laboratuvar

Dusuk bikarbonat seviyesi ile birlikte olan
Metabolik asidoz vardir

Formik asitin neden oldugu laktat birikimi
nedeniyle anyon gap artar.

Osmolar gap artar
Amilaz seviyesi artabilir

Kesin tani igcin kan metanol duzeyinin olcumu
gereklidir.

CT ve MRI'da putamen nekrozu gorulebilir.



~

Methanol

>

Formate

/ Osm Gap

Mmol/L

\ Anion Gap

TIME




TABLE 1. Physicochemical and Pharmacokinetic Properties of Methanol

Molecular weight Methanol, 32.04 g/mol; formic acid, 46.03 g/mol
Solubility (log P) Methanol, —0.69; formic acid, —0.54 (both water soluble)
Toxic dose (adult) 30mL or grams (35), but marked interindividual susceptibility
60mL can be lethal (25, 28, 66)
Toxic blood = 200mg/L (9.4 mmol/L) is often listed as an indication for medical treatment although data supporting
concentrations this are limited and a higher concentration may be acceptable (34)
Absorption In volunteers, methanol is rapidly absorbed with a maximum concentration within 1 hr of ingestion (15)

In acute poisoning, the maximum concentration is usually noted at the time of admission but it has been
observed up to 8—10hr postadmission (59, 68-72)

Rarely, poisoning has occurred following inhalational (73—76) or percutaneous (77) exposures
Distribution Limited protein binding and single compartment kinetics
Violume of distribution of 0.6—-08L/kg (15-19)

Metabolism Methanol is metabolized by ADH to formaldehyde, which is rapidly oxidized to formic acid, which
spontaneously dissociates to formate and a hydrogen ion

Formate is the principle mediator of morbidity and mortality from methanol poisoning

Elimination Other routes of methanol elimination include renal (clearance, 5—6 mL/min) and nonrenal (presumed
respiratory; 7—13mL/min) (19, 46)

Methanol undergoes either first- or zerc-order elimination depending on the dose (15-19)
The apparent elimination half-life of methanol is 2.3—13.7 hr in the absence of antidote therapy (9, 71)

The inhibition of ADH-mediated metabolism of methanol prolongs its apparent elimination half-life to a
mean of 54 hr (8—11) although it may vary between 9 and 87 hr (8-11, 17, 30, 37-39, 78-82)

ADH = alcohol dehydrogenase.




TEDAVI

Destek tedavi
Antidot tedavisi
Hemodiyaliz




Acil tibbi tedavi metanol zehirlenmesine bagli

komplikasyonlarin onlenmesi igin cok
onemlidir.

Destekleyici tedavide amag hava yolu
devamliliginin saglanmasi, elektrolit
bozuklugunun duzeltiimesi ve yeterli
hidrasyon saglanmasidir.

Bikarbonat;

Metabolik asidoz varsa bikarbonat infuzyonu
yapilmaldir.

Bikarbonat goz bulgularini azaltabilir.

Ek olarak bikarbonat aktif formik asit miktarinin
azaltilmasina yardim eder.



Metanol zehirlenmesinde Antidot Tedavisi

Kriterler

1. Dokumante edilmis metanol plazma seviyesi 220 mg/dL)

YADA

2. Toksik miktarlarda metil alkol alim oykusu olanlarda osmolal gap >10
mOsm/I| GUzerinde olmasi

YADA

3. Metanol alim suphesi olanlarda asagidaki 3 kriterden 2 sinin olmasi:
- Arterial pH <7.3

- Serum bicarbonate <20 mmol/l

- Osmolal gap >10 mOsm/I



S~ —— o "S5 <>

Metanol Zehirlenmesinde Fomepizol ve Etanol Tedavisinin Karsilastirilmasi

Fomepizol

Alkol Dehidrogenaza(ADH) affinitesi
etanolden daha yuksektir

Yan etki minimaldir

Fomepizol kan seviyesi takibi gerekmez
Yogun bakim yatisi genellikle gerekli
degildir.

Hemodiyaliz ihtiyacini ortadan kaldirabilir

Etanol

Ucuzdur
Ulasiimasi daha kolaydir

Geleneksel antidottur.
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Fomepizol

Pahali
Ulasiimasi zor

Raf omru kisa (
Yaklasik 3 yil)
Etanole gore bilinirligi
az

Etanol

ADH'’a olan affinite fomepizolden daha az
Belirgin yan etkileri olabilir; SSS
depresyonu, hipoglisemi, hepatotoksisite.

Solunum depresyonu ve mekanik
ventilasyon ihtiyacina neden olabilir.

Yan etkiler nedeniyle tedaviye yanit ve
Klinik seyri takip etmek zor olabilir.

Tedavi sUresince yogun bakim yatisi
gerektirir.

Kan etanol ve glukoz takibi gerektirir.
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REVIEW

Ethylene glycol or methanol intoxication:

which

antidote should be used, fomepizole
or ethanol?

S.). Rietjens™, D.W. de Lange™*3, ]. Meulenbelt"=+

'National Poisons Infoermation Center, University Medical Center Utrecht, the Netherlands, *Department
of Intensive Care Medicine, University Medical Center Utrecht, the Netherlands, *Department of
Emergency Medicine, University Medical Center Utrecht, Utrecht, the Netherlands, 4Institute for Risk
Assessment Sciences, Utrecht University, Utrecht, the Netherlands, *corresponding author:
tel. +31 (0)88-7559542, fax: +31 (0)88-7555677, e-mail: S.Rietjens@umcutrecht.nl

ABSTRACT

Ethylene glycol (EG) and methanol poisoning can cause
life-threatening complications. Toxicity of EG and methanol
is related to the production of toxic metabolites by the
enzyme alcohol dehydrogenase (ADH), which can lead to
metabolic acidosis, renal failure (in EG poisoning), blindness
(in methanol poisoning) and death. Therapy consists of
general supportive care (e.g. intravenous fluids, correction
of electrolytes and acidaemia), the use of antidotes and
haemodialysis. Haemodialysis is considered a key element
in the treatment of severe EG and methanol intoxication and
is aimed at removing both the parent compound and its toxic
metabolites, reducing the duration of antidotal treatment
and shortening the hospital observation period. Currently,
there are two antidotes used to block ADH-mediated
metabolism of EG and methanol: ethanol and fomepizole.
In this review, the advantages and disadvantages of both
antidotes in terms of efficacy, safety and costs are discussed
in order to help the physician to decide which antidote is
appropriate in a specific clinical setting,

self-harm. EG is a common component of antifreeze
and de-icing solutions. The majority of the information
requests to the Dutch Poisons Information Centre (DPIC)
regarding EG involve exposure to EG-containing antifreeze
or de-icing solutions (~goo exposures reported from zo05
until 2o012).

Methanol is present as a solvent in many housechold
products, such as antifreeze, cleaning solutions, dyes, and
paint removers. The consumption of illegally produced
or homemade alcoholic beverages containing relatively
high levels of methanol entails another risk. Several large
outbreaks of methanol poisoning have occurred in the
past decades, which have resulted in numerous deaths.
For example, in a large methanol outbreak in Norway,
17 patients died after consumption of illegally produced
liquor containing ~20% methanol.? From zoo5 until zo12,
the DPIC was consulted about ~8co methanol exposures,
mainly by ingestion of methylated spirits (containing ~3%
methanol), formaldehyde solutions (~-15% methanol) or
pure methanol.




CONCLUSION

There is no conclusive scientific evidence whether ethanol
or fomepizole should be used as first-line treatment of EG
and methanol intoxication, as there has been no direct
comparison between the two antidotes in terms of efficacy,
safety, or cost-effectiveness. The decision to use fomepizole
or ethanol is dependent on the availability and costs of the
antidote, haemodialysis facilities, patient characteristics
and physician experience with the specific antidote. If the
treating physician has no experience with either antidote,
then the treatment with fomepizole is easier, especially in
the paediatric population.




Fomepizol ve Etanol Tedavi dozlari

Fomepizol

15 mg /kg yikleme dozu IV (30
dakika inflzyon)

Takiben her 12 saatte bir 10 mg/kg
(30 dakika inflzyon) ek dozlar
uygulanir.

Fomepizol metanol dizeyi 20 mg/dl
altina dusunceye ve metabolik
asidoz duzelinceye kadar devam
edilir.

Tedavi 48 saatden uzun sirerse12
saatlik ek dozlar 15 mg/kg cikilir.

Hemodiyaliz yapilan hastalarda 15
mg yukleme yapilmali takiben 1-1,5
mg/kg saat inflzyon yada her 4
saatte bir yukleme doz
tekrarlanmalidir.

Etanol

Intravenoz;

o Yikleme; 800 mg/kg (%10’luk IV
solisyondan 10 ml/kg)

o Idame; 100mg/kg/saat (%10 luk IV
solisyondan 1,2 mil/kg/saat

Oral;

o Yukleme; %40’lik alkollt ickiden 1,5-
2 ml/kg Oral yada NG’'den

o Idame; %40’lik alkolli ickiden 0,2-0,5
ml/kg/saat.

Serum etanol duzeyi 1-2 saat

araliklarla takip edilmeli

Hemodiyaliz yapilan hastalarda
etanol idame dozu iki katina
cikilmaldir.



Etilen Glikol ve Metanol Yarilanma Omrii

Treatment Halflife EG  Halflife methanol
During poisoning (no -3-g h" -8-28 h
treatment) (at very low concen-

tration: -3 h)+
Fomepizole treatment -14-20 h**%  -5o h*
Ethanol treatment -17 ht ~30-52 h¥

Antidotal therapy combined -z2.5-3.5 h+ 3.5 h+
with haemodialysis




TOXICOLOGY/ORIGINAL RESEARCH

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

sergey Zakharow, MD, PhD™; Daniela Pelcdova, PhD; Pavel Urban, PhD; Tomas Mavratil, PhD; Olga Nurieva, MD;
Katerina Kotikova, MD; Pavel Diblik, MD; lvana Burcova, MD; laromir Belacek, RMDr, PhD; Martin Komarc, MA;
Michael Eddleston, MD, PhD; Knut Erik Howda, MD, PhD

*Comesponding Author. E-rmail: sergey zakharovi@n ez

Study objective: Methanol poisoning cutbreaks are a global public health issue, with delayed treatment causing poor
outcomes. Qut-of-hospital ethancl administration may improve cutcome, but the difficulty of conducting research in
outbreaks has meant that its effects have never been assessed. We study the effect of out-of-hospital ethanol in
patients treated during a methancl cutbreak in the Czech Republic between 2012 and 2014.

Methods: This was an observational case-series study of 100 hospitalized patients with confimed methanol poisoning
Dut-of-hospital ethanol as a “first aid antidote” was administered by paramedic or medical staff before the confirmation
of diagnosis to 30 patients; 70 patients did not receive out-of-hospital ethancl from the staff (12 patients self-
administered ethanol shortly before presentation).

Results: The state of consciousness at first contact with pammedic or medical staff, delay to admission, and serum
methanol concentration were similar among groups. The median serum ethanol level on admission in the patients with
out-of-hospital administration by paramedic or medical staff was 84.3 mg/dL (interguartile range 32.7 to 129.5 mg/
dL). No patients with positive serum ethanol level on admission died compared with 21 with negative serum ethanol
lewvel (0% versus 36.2%). Patients receiving out-of-hospital ethano survived without visual and central nervous system
sequelae more often than those not receiving it (90.5% versus 19.0%). A positive association was present between out-
of-hospital ethanol administration by paramedic or medical staff, serum ethanol concentration on admission, and both
total survival and survival without seguelae of poisoning.

Conclusion: We found a positive association between cut-cf-hospital ethancl administration and improved clinical
outcome. Durng mass methancl cutbreaks, conscious adults with suspected poiscning should be considered for
administration of out-of-hospital ethanol to reduce morbidity and mortality. [Ann Emerg Med. 2016;m:1-10.]

Please see pagde XX for the Editor's Capsule Summary of this article.




Tablke 1. Laboratory data on admission for 100 hospitalized patients, according to the outcome groups.™®

Group 1 {n=4%) Group 2 {n=30) Group 3 (n=21)
EtOH
EtOH EtOH EtOH EtOH EtOH EtOH EMS5— EtOH
EMS5—Positive EMS—Megative EMS5-Positive EMS5—Negative EM5Positive EMS5—Negative Posiive EMS—Negative Total

Characteristic {n=230) {me="T0]) (n=2T) (m=23) {m=3) n=2T7) (n=10) {n=21) {me=100)
Age (IQRL ¥ 55 (d7-64) 52 (37-60) G (47 -62) 52 (35-58) 65 {56-69) 48 (37-58) — 58 (45-63) 54 (38-61)
Serum methanol, 596 (20.2-138.1) 939 (41.7-180.4) 50.0 29.5-133.0) 68.6 (30.4-1019) 99.0 S$8.0-223.7) 1622 (80.1- — 1083 (e02- 920 (39.4-176.0)

mg/dL (IR} 263.1) 189.1)
Serum ethanol, B4.3 (32.7-1295) 0 0-0y 8RO M29-1373) T4 (0-1152) 230 166-51.8 O {0-0) - 00-0 0 (0-58.5)

mig/dL (IR}
Serum formate, 318 {55-50.8 6.7 (538-769) 226@W6-52.0) 608 (364-T04) 621 (621-621) T09(621-851) —  T1i3(589-T36) 663 (410-76.4)

mig/dL (IR}
Serum lactate, 22517 1-324) 541(171-838  225(171-306) 189 (153-360) 432 (2BB-558) 2B H(126-66T7) — B47(604-1162) 324 (171-70.3)

mig/dL (IR}
pH {IQR} T34 (T20-742y 703 (6.79-T26) 736 (7T25-T7.42) 7T31(725-T41) 7Ti16(704-718) TO2(683-TAT) — 679 (665-693) 718 (689-T34)
pCOy, mm Hg (IQR) 338 (26.3-36.0y 300 (203-353) 345({293-368) 323(270-375 195(173-248) 28 (143-270) — 338 (263-458) 308 (M0-3680)
HCOy, mEg/L {IQR) 184 (11 6-226) 68 @1-135) 209 {128-228) 185(88-227) S59(4T7-8T) 5.1{36-9.3) — 52{39-TT) B A{47-195)
BE, mEg/L IQR} -—-6&1 —232 —-38 —4.5 —221 —254 - =29 -178

(—-15t0 —146) (-3t -29.0y (—12tw0-128) (-17t0-156) (-196®o —-275) (—191 10 -275) (—2691t0 —319) (-3Tt -277)

AG, mEg/L (IQR) 203 (18.3-286 323(223-398) 20(181-268 232 (1B2-285 309 @298-319) 32.7(253-377) — 404 (348-451) 283 (19.4-363)
06, mOsm/kg Ho0 47 (21-73) 454 (23-TT) 36 ({22-73) 26 (19-44) 52 [33-86) G4 (39-100) — 65 (45-136) A68 (21.7-75.49)

(IR}
Serum glucose, 114 7 {1027~ 1495 (1117- 081 (102.7- 118.9(109.9- 1387 (1279- 1369 (108.1- — 2288 (1856- 1315 (108.1-

mgdL (R} 136.49) 234.2) 129.7) 147.7) 183 .8) 203.6) 290.1) 204 8)
Time to treatment 25 (17-48) 48 {24 -48) 26 {14-48) 24 (22-48) 24 {M-36) 48 (30-50) — 48 (38-52) 41 (24 -48)

{IQR), h

ErQH, Ethanot; IQR, ineguarile angde; BE, base apess AG, anion gap; 06, osmotal gam time o breabment, Bme between omic aloohal indéeston and st of hospital tresbment.
To cament from mgdL to mmal A, use the following conwersan fasctors: methanal 3 205; athanol 4608; mmate 4 603; Botate 9009 and guoose 18018 To coment bicarbonate and base deficit from mEg/L to mmal A, use

the corversion Bcior 1.0, To comvert mim Mg (o] bo kPa, use $he conversion factar 7501

*Oeta are presented as medians with interquanile ranges. EXOH EMS - positihe: mbents with cutofhaspital éhanol adminstration by EMS (paramedic/medical sailfl E0H EMES-negative: patiens without outof hospital
ethanal adminEtaton by EMS (moamedig'medical staff group 1, survivos without sequelse; goup 2, survhos with sequetae; group 3, died.
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Table 2. Clinical symptoms on admission in 100 hospitalized patients according to the outcome groups.*

Group 1 (n=49) Group 2 (n=30) Group 3 (n=21) Total (n=100)
EtOH EtOH EtOH EtOH EtOH EtOH EtOH
EMS—Positive EMS—Negative EMS—Positive EMS—Negative EMS—Negative EMS—Positive EMS—Negative
Characteristic (n=2T) (n=22) (n=3) (n=27) (n=21) (n=230) (n=T70)
Mo symptoms, MNo. (%) 16 (59) 6 (27 1(33) 0 ] 17 (57) & (9)
Visual disturbances, No. (%) 4 (15) 10 (45) 3 (100) 8(30) 12 (57) 7(23) 30 (43)
Gastrointestinal disturbances, 7 (26) 18 (82) 2(67) 8(30) 10 (48) g (30) 36 (51)
Mo. (%)

Dvspnea, No. (%) 1(4 10 (45) 1(33) 8(30) 11 (53) 2(7) 29 (41)
Chest pain, No. (%) 14 1(5) 0 1(4) 7 (33 1(3) 9 (13)
Respiratory arrest, No. (%) 0 0 0 0 3 (14) ] 3 (4
Coma, Mo. (%) 0 4 (18) 1(33) 8(30) 15 (74) 1(3) 27 (39)

*EtOH EMS-positive: patients with out-of-hospital ethanol administration by EMS (paramedic/medical staff); EtOH EMS-negative: patients without out-of-hospital ethanol
administration by EMS (paramedic/medical staff; group 1, survivors without sequelae; group 2, survivors with sequelae; group 3, died.




Table 3. Treatment given in 100 hospitalized patients according to the outcome groups.™

Group 1 (n=49) Group 2 (n=30) Group 3 (n=21) Total (n=2100)
EtOH EtOH EtOH EtOH EtOH EtOH EtOH
EMS—Positive EMS—Negative EMS-Positive EMS-Negative EMS-Negative EMS—Positive EMS-Negative
Characteristic (n=2T7) (n=22) (n=3) (n=27) (n=21) (n=230) (n=T0)
Alkalization, No. (%) 8 (30 12 (B5) 2 (6T 25 (83) 20 (85) 10 (33) 5T (81)
Ethanal, No. () 21 (78) 18 (86) 2 (B7) 18 (67) 16 (76) 23 (TT 53 (T6)
Formepizole, Nao. (%) 6 (22 2(9) 2 (67 8 (30) T (33) B (2T A7 (24)
Folate substitution, No. (%) 20 (T4) 15 (86) 2 (67 22 (81) 13 (62) 22 (73) 54 (TT7)
CVVHD/ CVVHDF, No. (%) 10 (37) 7(32) 1(33) 13 (48) 15 (T1) 11 (37 35 (50)
IHD, No. (%) 8 (30) 8 (41) 1(33) 12 (44) 5 (24) S (30) 26 (3T

CVVHD/CVYVHDF, Continuous venovenous hemodialysis/ emodiafittration; IHD, intermittent hemodialysis.

*EtOH EMS-positive: patients with out-of-hospital ethano administration by EMS (paramedic,/medical staff); EtOH EMS-negative: patients without out-of-hospital ethanol

administration by EMS (paramedic/medical staff; group 1, survivors without sequelae; group 2, survivors with sequelae; group 3, died.




Antidot tedavisi kan metanol duzeyi 20mg/d|
altina ininceye ve metabolik asidoz duzelene
kadar devam edilmelidir.

Metanol alim suphesi olan hasta en az 12
saat takip edilmeli, klinik bulgu ve metabolik
asidoz yoksa hasta taburcu edilebilir.

Birlikte etanolde almis ise takip suresi daha
uzun tutulmalidir.



Kofaktor tedavi

Yuksek dozda folat yada folinik asit formik
asitin karbondioksit ve suya donusumunu
kolaylastirabilir.

Metanol zehirlenmesinde ADH inhibisyonu ile
birlikte 50 mg folinik yada folik asit her 6
saatte bir Intravenoz verilmelidir.



Hemodiyaliz

Hemodiyaliz toksik alkolleri ve tum
metabolitlerini hizli bir sekilde kandan
uzaklastirir.

Asit baz bozukluklarinit duzeltir.

Hemodiyaliz derin asidozu, gorme bozuklugu,
hemodinamik bozuklugu yada bobrek
yetmezligi olan hastalarda acil olarak
uygulanmasi gerekebilir.



HEMODIYALIZ ENDIKASYONLARI

1) Siddetli metanol zehirlenmesi bulgularindan en az biri
[l Koma

[J NObet

[1 Yeni gelisen gorme defekti

[0 Metanol zehirlenmesinin neden oldugu metabolik asidoz (Kan pH <7.15 ve/veya
yeterli destek ve antidot tedavisine ragmen direncli metabolik asidoz)

[0 Serum anyon agigi> 24 mmol / L varligi

2) Eger serum metanol duzeyi bakabiliyorsaniz;

[0 Fomepizol tedavisi verilenlerde 70 mg / dL > veya 21.8 mmol / L

[1 Etanol tedavisi verilenlerde 60 mg / dL > veya 18.7 mmol / L

1 Alkol Dehidrogenaz (ADH) bloker yoklugunda 50 mg / dL > veya 15.6 mmol / L

3) Bobrek fonksiyonu bozuklugu



Aralikll hemodiyaliz tercih edilen yontemdir.

Hemodiyaliz sirasinda ADH inhibitorleri ve
folik asit uygulamalari devam etmeli.

Metanol konsantrasyonu <20 mg/ dL veya
6.2 mmol/ L ve klinik duzelme gozlenir
oldugunda hemodiyaliz sona erdirilebilir.



Ozet

-Hastalar ge¢c donemde basvuruyor
Destek tedavi onemli

~omepizol yada Etanol tedavisine erken
baslanmali

Toksik alkol ve metabolitlerini temizlemede
Diyaliz etkilidir.
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