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Abstract

Background: Methanol poisoning is characterized by acute and severe clinical symptoms, leading
to death or permanent blindness. Objective: To describe the clinical characteristics, laboratory findings,
and initial emergency treatment of methanol poisoning. Methods: A descriptive study was conducted,
collecting data on symptoms, signs, laboratory results, treatment, and patient management from medical
records. Data were analyzed using descriptive statistics, presented as frequency, percentage, median, and
interquartile range (IQR). Results: A total of 25 patients were studied, with 18 patients (72%) confirmed to have
methanol poisoning, predominantly male. The median age was 43 years (IQR = 35-47 years, range 26-69 years).
The majority (72%) exhibited severe clinical symptoms classified as grade 3. The median blood methanol
level was 63.0 mg/dL (IQR = 24.4-48.0 mg/dL, range undetectable-580.0 mg/dL). Laboratory findings
revealed the high anion gap metabolic acidosis and elevated osmolar gap. Emergency management included
administration of ethanol, folinic acid, thiamine, and sodium bicarbonate (NaHCO3) to correct acidosis, along
with hemodialysis and continuous renal replacement therapy (CRRT). Conclusion: Methanol poisoning
presents acute and severe symptoms. Accurate initial clinical assessment and appropriate laboratory testing
enable effective management to reduce mortality, complications, and disability.
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Sovarsly N (%) Methanol Toxicity (n = 18) Patient Under Investigation: PUIl (n = 7)
v N (%) N (%)
LA
Yy 22 (88.0) 17 (77.30) 5(22.70)
VAN 3(12.0) 1(33.30) 2 (66.70)
lsaUsza6n
X 6 (24.0) 6 (100.00) 0.00
Taigl 19 (76.0) 12 (63.20) 7 (36.80)
21N
Tuszuy 14 (56.0) 9 (64.30) 5 (35.70)
UDNTTUUY 11 (44.0) 9 (81.80) 2 (18.20)
a1
ANY. 11 (44.0) 9(81.8) 2 (18.20)
danu 14 (56.0) 9 (64.30) 5 (35.70)
FTAUAIUTULTY
JEAU 1 (3(12) 3 (100.00) 0.00
JEAU 2 (4 (16.0)) 2 (50.00) 2 (50.00)
J¥AU 3 (18
(72.0) 13 (72.20) 5 (27.80)
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Methanol Toxicity (n = 18)

Patient Under Investigation: PUI (n = 7)

Joyanoiu N (%)
N (%) N (%)
Jowannlu ) . . )
v . Median (IQR) Min-Max Median (IQR) Min-Max
nazdeyayreusw
21y @) 43 (35-47) 26-69 36 (34-45) 31-69
Drinking
700 (300-1000) 40-2800 150 (105-525) 20-700
quantity (mU)
Time drinking
42 (27-78) 12-127 87 (68-98) 31-253
to visit (hr.)
Blood
131 (111-143) 62-215 99 (88-109) 82-114
sugar (mg/dL)
Serum Methanol
63 (148-261) Undetectable-580 undetectable undetectable

(mg/dL)

nsUseiiiuosuIniuvesedulngnueinismiles (80%) mwsai (68%) duss (54.5%) Aauld/

aFau (52%) AMuA5197 2 HUeeNTS Ta/duau wuﬁﬁagmmsﬁummﬁﬂ 700 ml (IQR = 475.0-1750.0 ml, range
250.0-2800.0 ml) kage1n159n wuﬁﬁagmmsﬁm 525 ml (IOQR = 300.0-1750.0 ml, range 250.00-2800.0 ml)
1ne91n1T Tu/duau Wuﬁﬁagmmmuaﬂmﬁaﬂmﬂﬁqﬂ 334 mg/dL (IQR = 203.4-463.5 mg/d\, range 65.0-580.0

mg/dL) vazinusisegrunanfausimsausnlsmeuatesdign 30.0 92l (IQR 27.0-32.7 49T, range 27.2-32.7

la9) mmzﬁmﬂ’limwiwﬁaﬁﬂﬁﬂgmmiﬁu 350.0 mL (IQR = 120.0-700.0 ml, range 40.0-1000.0 ml) WuULUN1UDa

luianiies 28.5 mg/dL (IQR undetectable-84.0 mg/d|, range undetectable -341.8 mg/dL) uslliisegusses

nadausRLauInlsINeUnaUILEs 58 $la (IR 36.1-85.5 Falus, range 12.2-253.3 dla1a)
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Time drink to visit

Drinking quantity

Serum Methanol

21n1s (Hour) (ml) (mg/dL)
N (%) median median median
Min-Max Min-Max Min-Max
(IQR) (IQR) (IQR)
- 80.0 250.0 20.0- undetectable-
UInFTue 6 (24) 31.2-253.3 undetectable
(40.4-98.3) (90.0-350.0) 700.0 148.0
250.0 24.4
- 14 68.4 20.0- undetectable-
199 27.0-253.3 (105.0- (undetectable-
(54.5) (32.7-88.0) 1000.0 341.8
700.0) 65.0)
350.0 26.7
A vy - 50.39 20.0- undetectable-
Aauld/endou 13 (52) 16.0-127.4 (120.0- (undetectable-
(29.17-85.50) 1000.0 148.0
700.0) 63.0)
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Time drink to visit Drinking quantity Serum Methanol

21n1s (Hour) (ml) (mg/dL)
N (%) median median median
Min-Max Min-Max Min-Max
(IQR) (IQR) (IQR)
28.5
Do 58.3 350.0 40.0- undetectable-
AN 17 (68) 12.2-253.3 (undetectable-
(36.1-85.5) (120.0-700.0) 1000.0 341.8
84.0)
g,- 50.4 600.0 40.0- 58.0 undetectable-
Wiae 20 (80) 12.2-127.4
(30.0-79.6) (120.0-1000.0)  2800.0 (9.3-125.5) 580.0
700.0
e o 30.0 250.0- 344.4
YU/FUAU 4 (16) 271.2-32.7 (475.0- 65.0-580.0
(27.2-32.7) 2800.0 (203.4-463.5)
1750.0)
525.0
.o 27.2 250.0- 185.0
i 7 (28) 12.2-40.4 (300.0- 1.5-580.0
(27.0-32.7) 2800.0 (106.5-344.4)
1750.0)
. 48.4 525.0 120.0- 29.0 undetectable-
malagiuin 6 (24) 12.2-88.0
(39.5-83.0) (235.0-850.0)  1000.0 (17.0-148.0) 185.0
. 42.4 500.0 120.0- 58.0 undetectable-
DOULTY 12 (48) 12.2-253.3
(29.2-85.5) (250.0-700.0) 1000.0 (9.3-86.0) 185.0
250.0
- 27.2 150.0- 65.0 undetectable-
NUAFR 5 (20) 27.0-253.3 (200.0-
(27.1-140.3) 15950) 2800.0 (1.5-347.0) 580.0

nsUsElusEAuANTULSY nugiledulugiiennissuusasedu 3 (72%) ddsegiuwmniuealuibion 26.2
mg/dL (IQR = undetectable-148.0 mg/ dL, range undetectable-580.0 mg/dL) AUANSIaT 3 mmzmjmﬁlﬂuﬂw
LumuaawuﬁﬁagmLumuaa“lul,ﬁa@ 63 meg/dL (IQR = 24.4-48.0 mg/dL, range undetectable -580.0 mg/dL) ta
WU osmolar gap, anion gap g4 Wu pH i wansnmzdendunse uaﬂmﬂﬁ;ﬁﬂwﬁﬁmwﬁﬂwqmﬁuwu Alsegu
wynuealudenuaznnzaundunseludengaiian

nsdnnisusniuiiviesgnidulaenisld ethanol, folinic, thiamine lugfthedislisegrusmiuealuiden
63.0-65.0 mg/dL (5197 4) veuzdinnsld NaHCO, eglunduitheiifsegusmuealudensniign 103.0 me/dL
(IQR = 24.0-185.0 meg/dL, range undetectabte 580.0 mg/dL) LLazﬁﬁﬁaﬁm anion gap Way osmoLar gap 1N
flan suitadunguiiaedidaaudunsa-ae pH 6.9 (IQR = 6.7-7.0, rang 6.6-7.2) uenINENUMI CRRT
Tuffthefisiassogusmiuealudentiosiian vaud anion gap Wag osmolar gap 1niian
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winueallAdseguauiNtuvasunuealiuidon 63
mg/dL (IQR = 261-148 mg/dL, range undetectable-580
mg/dL) Famurgeaniia 580 mg/dL vauziiumuealy
BoafviliAefiulddifies 25-50 me/dLo! wvnuea
LNNINA1YAI8 alcohol dehydrogenase (ADH)
figurilviAn formaldehyde wagifin oxidation Wnuea
Ineoulesl aldehyde dehydrogenase (ALDH) vl
\in formic acid® & virlAlAnnazidendunsanay
NATEUUYUTEAMAIUNAULALLANIBINTTTY duau Tn
viead'? Tunsdnwimugihefiunsioenisdy duay
Favuead fusziAnishugaludinasnamuisegiu
525, 700 ml (IQR = 300-1750 ml, range 250-2800 ml
ey IQR = 475-1750 ml, range 250 -2800 ml) uag
fiffsogruumiuealudenuiniian 185, 334 me/dL
(IQR = 106.5-344.4 mg/dL, range 1.5-580.0 me/dL
kA IOR = 203.4-463.5 mg/dL, range 65.0-580.0 mg/dL)
sty Vil thefifemsquusananiulsmetua
Tuszezian Asaih vazigiediionnisniniiih
ufagnusisegunnsmda 350.0 mUIQR = 120.0-700.0 mL,
range 40.0-1000.0 ml) wanusiseguunuealuion
WS 28.50 mg/dl (IQR undetectable-84.0 mg/dl,
range undetectable-341.8 mg/dl) Lﬁaw’m@ﬂ’w
flszoginainisinauunlsameruiauiuis 58 4alug
(IQR = 36.1-85.5 939, range 12.2-253.3) ¥ileidl
S28IA1UN N formaldehyde 21nN15LHINANEY
WMIuea 9zgn oxidation +u formic acid lag

13,14

ANaINISlASULMIULE 12-15 Tlua wazyinl

\in optic papillitis wazyiaiy optic nerve’ wenaINisa
wudumueaansavidlfAna s aludonge !>
Tneftasfimumuoaiiaisogiuihnaluidengs 131
me/dL (IQR = 111-143 mg/dL, range 62-215 mg/dL)

A3UTzHUeINITWINTULAZUIZIANITIUE1N DY
wia1 viesgnidudnisdanisusniu lngdinsianiaies
U0%n15 wugUreivunueaiadsegiuiusiuea
Tuiden 63 mg/dL (IQR = 24.4-48.0 mg/dL, range
undetectable-580.0 mg/dL) ArauLTunsa-Ang
pH 7.1 (IQR = 6.8-7.2, range 6.6-7.3) {58§1U anion
gap 27.0 mmol/L (IQR = 23.0-33.0 mmol/L, range
14.0-36.0 mmol/L) munasinzidendunsnuia
anion gap g iauﬁawuﬁﬁagm osmolar gap &4 (49.7
mOsm/L) Tngifunansianisviesufjiinig ildlu
nsifadgangiinfiviaryssiiuauiuunssvasiiy
wynuea Tuenaninuigiisilavgaduiitsesu
wisTuoaluldan 263.4 me/dL (IQR = 93.3-344.4 mg/dL,
range 1.5-347.0 mg/dL) wazdl anion gap, osmolar
gap, serumlactate 1NN LAENANTIINBIUUR
nsfiuansnazidenifiunsauinniifiisiiviumiuea
Tnonansaansiesufoinstaonadosfuiunisdne
909 Hovda K E et al'® Fauansliidiuinm osmolar eap
Hedestuwsuealudonuazan anion gap Aedes
A1 serum lactate waz pH Twden wazuuzinsly
osmolar Wag anion gaps lUAITUTELHULINTUANTU
Q’ﬂaaﬁ%’ummuaa TAgaNL1309INNIFANLIAIAT anion gap

waz osmolar gap ANANNIT

anion gap = (N" + K) - (CU + HCO,)

Osmolar gap = osmolarity —

1.86 x Na x glucose + urea

0.93

18 osmolar Wag anion gaps @X13OAMUINANNANTINNRIUHTANT au15avinnITinseils vaued

A uealudendodldnsasafasasinauueglsinudioszeznainisiisunssnelulsaneruiadaunu

1 formaldehyde 9INNISININAIYLINIUDEA 9wgN oxidation \Ju formic acid wagyilst osmolar gap anad YUz

anion gaps it FslunisAnwgihefwimusanuasisegiu urine formic acid 2001 (IQR = 1980.0-2001.0,

range 190.0-2001.0) TnerfunansrafivihliiAneinssyuuuszamunss ibinivenanisuazidedin
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dmiunisinelugursiiviuniueaazlasy
NI UUUTEAUUIEABILAEINYIN1IE acidosis
Tneiinsld ethanol e fomepizole witefudanis
Wasuwmueadu formic acid Tagluns@nwgiae
l#3u ethanol dAnTsegummiuealuidon 63 me/dL
(IQR = 24.4 48.0 mg/dL, range 0.0-580.0 mg/dL) Fagtn
sldiflowmuealudoninnni 20 me/dL wazinmie
metabolic acidosis?® uenainildlin1ssnvidae
sodium bicarbonates lugfthefifiaisagiunimidy
N39-A9 pH 6.9 (I0R = 6.8-7.1, range 6.6-7.2) TaAUN15LY
folinic acid waw thiamine Fasinldugihepuueanssed
Wi998NITIHINAEYTBINTTUIUNTT formic acid?! 22
Mmsﬁﬂma%’aﬁﬁﬂaaiﬁ%umiﬁw hemodialysis 3013
wWonlnagrislun1sinda methanol sanansnela
0619390137 Tnesinsviilugiaeiinuensdsegu pH 7.1
(IOR = 6.8-7.2, range 6.6-7.3) kA anion gap 27 mmol/L
(IQR = 23.5-32.0 mmol/L, range 14.0-36.7 mmol/L) 1ng
N1sanswivmmIuealuden (63 me/dL) lunsAine
FuelFsunswenlaseiaieslaiiion CRRT (continuous
renal replacement therapy iag HD (intermittent
hemodialysis) {letianszezinanssnwm vlvia3edin
wuBaanan 8 Mlawde 2.5 alus® Mausuiugilae
fiwmueaiiisamuegagnieniliiosgniduannsa
U%mﬁmmsﬁjﬂwlﬁaéwmL%Qﬁgqﬁwumiﬁmmaq
N33NYINTAABLALNITATUALLNAIUNIIINIUBAIIN
gnaand Tnserfearusiudefumhsnuiiisides
Tunsdnds Emergency Operation Center (EOC) vl

Y o aa ° ' v
WUBRTINSEETIN 16% ANIassusgiinuasUseine
NI (34-48%)> ¢ warunvays (23%)" uagnu
ANUYNYDIBINTNNTEUUTEAM 8% Uazan 12%

Jovnna
nsfnwiiifesifnnnnisfuieuadiousniu
fiviosgnidusginsuii Tnslamzdeyauiinansi
svezaNNsiN wazailedlennisidnaunazgndes
Fadudoyalumaiiuneanuguuswaznsneisasu

leeinagnéies

asu (Conclusion)

ANTRYUNIUANNLAAIDINITAAIHDINITLU
wia il eFunsinwadiuass1an1ednIsmn
NAYLNVIUOA 1NN acidosis wazvinlAdiaIn15sz Uy
Uszamguuss wagnisueaiiu Wedhiumsinw fiae
AwumueaiadungudUisiuns aniu Ussdiuwsniy
Tnglaniznisueiiu dyandn swiudnusyiideya
nshugIneandndignies agsilviviesgniduauisn
UIMITANTAIN IR URNT Wi osmolar gap
WwAZ anion gap LﬁaﬂizLﬁuamﬂsmmﬂuﬁmgﬂLau
sauvsdari hemodialysis way CRRT wAlvn1izanu
Dufivann1sideiauasnnzunsndeusiuiieUsyany
ilouAuLTA NS IIMIUDaINE A NN FoE1aT
Usgdnsnm
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