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Purpose: This study aimed to compare the clinical features of methanol and ethylene glycol poisoning.
Methods: This single-center retrospective observational study included patients with toxic alcohol poi-
soning who visited a regional emergency medical center. Patients with methanol and ethylene glycol poi-
soning from January 2004 to June 2023 were selected for the study using diagnostic codes.

Results: Twenty-two patients with toxic alcohol poisoning visited during the study period, with 11 pa-
tients for each category. Compared to methanol poisoning, ethylene glycol poisoning patients were more
likely to have consumed alcohol for suicidal purposes (n=4 [36.36%)] vs. n=8 [72.73%)]) and were more
likely to be drowsy (n=0 vs. n=6 [54.55%], p=0.016). The anion gap (25.43%£8.35 mmol/L vs. 13.2216.23
mmol/L, p=0.001) and lactic acid levels (1.785 [1.3-2.785] mmol/L vs. 9.90 [4.20-11.81] mmol/L, p=0.007)
were higher in ethylene glycol poisoning patients than in methanol poisoning patients. Among alcohol
dehydrogenase blockers, oral ethanol was administered to 10 patients (45.45%) (n=4 [36.36%)] vs. n=6
[54.55%)]), and intravenous ethanol was administered to six patients (n=4 [36.36%)] vs. n=2 [18.18%]).
Fomepizole was administered to two patients (9.09%) each, and renal replacement therapy was non-sig-
nificantly more common in patients with ethylene glycol poisoning (n=8 [72.73%)] vs. n=3 [27.27%],
p=0.128). Three patients had delays in diagnosis and treatment, and while there were no fatalities, one
patient was left with permanent vision damage.

Conclusion: Because these are uncommon types of poisoning and the clinical presentation is difficult to
recognize early, healthcare providers should be familiar with toxic alcohol types and screen for them to
ensure proper diagnosis and treatment.

Keywords: Methanol, Ethylene glycol, Poisoning, Diagnosis

Bl st} 54 adE 4o & Uk ¢FE Eeaad(aleo-
hol dehydrogenase, ADH)°l 9J3] 3 WA tHARKIES A7)
I ¢Ysl= g4 A (aldehyde dehydrogenase, ALDH)| <
e 7M1 diAE S AXA Er. o] HEE AA vigE S50
e ZEAd(fomic acid), AL SE F=HoMA= US4
(glycolic acid)o] FHEoIAH &4 L3-& FEA F8 =4 A
AFER 2P Hrp.

A&7t Gashp,
5448 ehh7)achs At

© 2023 The Korean Society of Clinical Toxicology

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://jksct.orkr

143



J Korean Soc Clin Toxicol 2023;21(2):143-150

JKSCT

A 54 ”wﬂ‘ﬂ A, 34 Aede zeeA fek 57
ok k4] e FEolu] Bke) 4l Astz W Ast 9%
314 g A% 27100 AAeY] olFTH. EF B 3R EUS
AMEsH] FSHAY =2l S5 AS =240 Ui JEE
2] F3f S/dolvt AAFA T mE omxle] A wolwt
JZ3fof sk Aol Agto] AA 4 o, Fuje] A =4
47 2= st 9AL 201249 Rhee 5/>9] Hukzel 1
20174 Song 579 o4l F2|E F5EA 0 thgt AAAAY <
o] AFsE AAHoR ANEL FA 4FL F507 YL A}
S0l Bt F7HEQ 12 9 meE S5 o2 29 E 559 1
IE 53l FFAY guXo] 344 ¢RE SR Ui A &
A g7ol =50l H7] 5] & AFE Al gt

CHeat e

1. e 2xt

B AL 20044 19EE 20234 69744 QdstE Y S2oaAl
el AT S 4T FEARY TS AES 5 $H
FRAToI, PP 5% SFARMEE FES B4 F A

FE7} T51.1 (toxic effect of methanol), T52.3 (toxic effect of
glycols), T52.8 (toxic effect of other alcohols)AH 59| 9
R8-S IRIst9t ZF A4 17y Ao E vo], JES

ZASHOH, S48 EAOR 25 A, 8 259, 8 &
5 94, 34 = A E 2ARIYL 34 5% drd
A% YAe 21 mL, S 14 mLE AXBIEo, o 23g
A A FAL 12 mL, 4L 8 mLE AXSIER. F71H0%
<A U BA gAGH, 2%, A4 FAE ARSI
e Al AdA A= S7HE 3ol 230l (anion gap) tiAHS A
23 A%4 5% Zol(osmolar gap)E ERlsty] el 5HE HA
9 A3 4], @4 A%A sk(measured serum osmolarlity),
g% 94445 =(blood urea nitrogen), 9, 3 HHE 5%

g AT 544 g3E&9 F EAFE 1
3to] vjekee 1 mg/dLe A=A 3% 7107} 0,309 mOsm/
kgH,00]1 olgdll ZT&2 0.16 mOsm/kgH,02 452 &
Zto] & o]gsto] A4tetnt. YLV F TS FHISEHEDS

siS, 2, 34 A &4, S48 A &4, 394 WS 2R

0, = U

;q 1:.5__ z]- t';ﬂ

5171 $J3ll creatine phosphokinase (CPK), aspartate amino-
transferase (AST), alanine aminotransferase (ALT), creatinine,
amylase, lipase, 5 T4 = A4S} 452 A4S FA
Stk 471 F FBEE AL EEE7] B <90 mmHg &
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Ax]9] 0.3 mg/dL ol T 50% o 37h), &4 AT &3(i-
pase >100 TU/L) oJro& Aojatiet ™), gxto] A8 g =
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Fig. 1. Annual frequency of toxic alcohol poisoning.

Table 1. Comparison of clinicotoxicologic characteristics according to the type of toxic alcohol poisoning

Year

I Ethylene glycol

Characteristic Total (h=22) Methanol (n=11) Ethylene glycol (n=11) p-value
Demographic factors
Age (yr) 39 (20-45) 30 (16-44) 39 (33-62) 0.065
Male 14 (63.64) 7 (63.64) 7 (63.64) 1
Cause 0.08
Suicide 12 (54.55) 4 (36.36) 8(72.73)
Accident 9 (40.91) 7 (63.64) 2(18.18)
Homicide 1 (4.55) 0 1(9.09)
Described amount (mL) 180 (20-250) 20.5 (14-180) 250 (200-300) 0.009*
Time to ED (hr) 5.79 (1.53-14.26) 3.63 (1.18-6.50) 9.325 (1.88-16.53) 0.576
Mental status 0.017*
Alert 13 (59.09) 9(81.82) 4 (36.36) 0.083
Drowsy 6(27.27) 0 6 (54.55) 0.016*
Stupor 3(13.64) 2 (18.18) 1(9.09) 1
Vital signs
Systolic blood pressure (mmHg) 126.13+£27.76 116.54+16.10 135.72+34.01 0.112
Diastolic blood pressure (mmHg) 79.90+18.47 71.36+13.60 88.45+19.26 0.026*
Heart rate (beat/min) 87.27+19.63 79.27+16.82 95.27+19.63 0.053
Respiratory rate (breaths/min) 18 (18-18) 18 (18-18) 18 (16-22) 0.5
Sp0, 97.05£1.80 97.55£1.40 96.55+2.07 0.2

Values are presented as number (%) for categorical variables and mean+standard deviation or median (interquartile range) for continuous vari-

ables.
ED: emergency department, Sp0O,: oxygen saturation.
*p<0.05.

9 B 7P B2 vl e AR 583 73(63.64%)°1 AAT oE
A 2EEY A A FH9 550] 8Y(72.73% 22 TP w2
v &S Hont $49 5879 IIE2 180 mLARE 9, 20-
250 m)= ol 2 E SEANA SATH R o] 9A =

UTHESZHATESIS]: 20.5 mL [14-180 mL] vs. 250 mL [200-

300 mLl, p=0.009). 5= F SFA7IA 5.79AZHARE R, 1.53-
14.264171) gtof i Lstaict. W Al A3l alert 1378(59.09%),
drowsy 698(27.27%), stupor 3%(13.64%)0|gith. Akao] <Jgt 3¢
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18(11.11%)9] A 4] ¥shs Blovt S50 93t A9 73
(58.34%)°14 -S54 W Al 94 W37t W= et vg-E9 3
9 27(18.18%)°lI A9k 9] Ws7F HFE QA AFH =Y
735 778(63.64%)°14 214 H37} TEFH AT Drowsy 2413 H
£ Hol= A9 Y g FEZ FEIANA 698(54.55%),
kg ZEIANAE glolon g FEE FEANA |9
S EATHp=0.016). $27] L9 FYZE 126.13+£27.76
mmHg, o|¢7] 49| L 79.91+18.47 mmHg, Wut4=9]
+2 29 87.27+£19.633], 29 T&59 9= 183, FHF
A molr = B 97.05%+ 1.80%Att. SA8HE 0 g2 G oJ3t 2}o]
£ 2 EEHFE 0|7 ol AUTHp=0.026). SHAH W
A 54 A 77, oAEF 3%, B 2 HAAE 2%, H
A BE, 2, AR 55, £ EW, wls A 2P A
%, 5%, I, 7E 19 <02 FFIc /iE el AAg ¢
/4=/38H4 §42 Supplement 19 2] =]o] gl

2. dAd 23

L0l x}o]9] HWHFL 19.32+9.52 mmol/LE 1684 Z7}s]o]
gi9lom ol FE S5 OIA BATH R ou] oA =9
TH13.22+6.23 mmol/L vs. 25.43+8.35 mmol/L, p=0.0009).
AT & #ol9 FUghe 28.59 moSm/kgH,O(AHEH%:,
9.95-75 moSm/kgH,0)4.2.9 15304 Z7}=o] YUt 49
54 4329 559 FYF2 153.24 mg/dLAHESI:, 59.37-
561.61 mg/dL)¥om WEr&o] 4 &9 Y7 92.51 mg/
dL(AHER14, 20.85-242.72 mg/dL)F o ol 2229 54
BEo] FF2 348.66+292.80 mg/dLIT}. Creatinine2| $U%t
2 0.89 mg/dL(AHE9I4, 0.83-0.97 mg/dL)FoH 394 Z7}
= Aol IFE It ASTY S 26 IU/LAHESl<:, 19-32

IU/DFoH 3%oA Z715t A7 Bol|1 ALTY] $43H2 18.5
TIU/LAHESS, 13.0-29.0 IU/L)E 404 5719 2748 Bt
CPK9| F#2 175%117.24 IU/L¥LH 79014 Z71d 248
Btk Amylased] Y3k 79.5 IU/LAHERIS, 54-99 IU/D)%
o 394 7= lipase?] Y72 23 IU/LAHEAS,
17-39 IU/DE 49404 Z7Hd 274& Bt} 249 g2
2.90 mmol/LAFEY S, 1.77-10.97 mmol/L)Z 1275 9] 3Fx}oj| A
37He &a7o] EE Yo gl Z2E S5TANA SATH
07 ofu| YA EFATHFYAAHE]: 1.785 mmol/L [1.3-2.78
mmol/L] vs. 10.97 mmol/L [4.20-11.81 mmol/L], p=0.009).
78 A9 AR AEA A3t A7 Table 20] 2= o] 9t}

3. Xz & A

39 A A9t 199(86.36%)°] YHstFoH, Hghe 5
A 5 7H(63.64%), o2AZHE FESA F 10%(90.91%)°]
FIAAZ L5t AL ALY L] S IUR
A, 6-16Q)01910H A AU WL T2 5URHEH
&, 4 9YE HE FEIAG} ke F53A Alo]o] BAFC
2 998 2ol it 129(54.55%)9] A oA ZERIES
o] FoFglon WErE FEIA F 57(45.45%), olEH 2
FEEA F 79(63.64%)°1A Fol=. JA fEAE 149
(68.18%)0lA] =3I}, v TS B5k0] 1078(45.46%)°N1A ol
o] FolEglon 67(27.28%)°A HFE oet&o] Foi=Urt.
Z|5E2 298(9.1%)°1A T =it AA -2 1178(50%)°l
A A= on BAH R Fo5tAE FUAT AtH S
ABeh A HiEhe S5 OIA 37(27.27%), dlEd FEE 5
E2A A 89(72.73%) 22 odd SEF SEA A o ek
o} JL717 F S g E o2 FU4 HHol 78(31.82%)2

Table 2. Comparison of laboratory findings according to the type of toxic alcohol poisoning

Variable Total Methanol Ethylene glycol p-value
Anion gap (mmol/L) 19.3249.52 13.2246.23 25.43+8.35 0.001*
Osmolar gap (moSm/kgH,0) 28.59 (9.95-75.00) 23.47 (6.44-60.70) 43.71 (12.25-90.28) 0.288
Estimated concentration (mg/dL) 153.24 (59.37-561.11) 92.51 (20.85-242.71) 273.20 (76.55-564.26) 0.146
BUN (mg/dL) 10.75 (8.10-16.30) 10.9 (8.7-16.3) 9 (6.90-17.10) 0.582
Creatinine (mg/dL) 0.89 (0.83-0.97) 0.86 (0.80-0.93) 0.95 (0.83-1.54) 0.153
AST (IU/L) 26 (19-32) 28 (19-34) 25 (17-30) 0.496
ALT (IU/L) 18.50 (13-29) 20 (13-29) 18 (10-29) 0.746
CPK (IU/L) 175+117.24 134.64+53.80 219.40+152.14 0.123
Amylase (IU/L) 79.50 (54-99) 67 (51-101) 83 (54-99) 0.627
Lipase (IU/L) 23 (17-39) 24.(19-62) 21 (11-34) 0.276
Lactic acid (mmol/L) 3.075 (1.77-10.97) 1.785 (1.30-2.785) 9.90 (4.20-11.81) 0.007*

Values are presented as meanzstandard deviation or median (interquartile range) for continuous variables.
BUN: blood urea nitrogen, AST: aspartate aminotransferase, ALT: alanine aminotransferase, CPK: creatine phosphokinase.

*p<0.05.

146 https://doi.org/10.22537/jksct.2023.00014



Xl 2J: A retrospective analysis of toxic alcohol poisoning

2 2e12 358NN 34 WY &4 A
Qe ER14 HHM5. 457) £3(36.36%), YE-505(18.18%),
AERQ7.27%, F4 A% B4(36.36%0] e FE@ARLE
o go] WAt Meke F5B4 5 19
2 e A Husgon Jad 262 58 5 290] T4
A&SAL GorAet A £472 3] B2 etgon 19
o AR ALY e Hstdn 8 Bxe] AR A
31 QA A3He Table 301 gejwlo] gl

_4

cg_—,Lx-l o] 1\] HEA)F

g,

P8 AFo|tt B A7 %AW 2012%_ Rhee 52 54 ¥7%
FEIA o 3 PHSGATE, o)F A

<t
n:u K
B
=2
=
O
=D
2
o

i

e,

=

-

fifo

)

2

i)

oX
o

PE R

s A
A=}
oFEt 54 47E 5 1] B3 AT glow BoK @A
A

o
g 54 4TS FEL RG] g 7

U] AL 54 2L AA |0 B A7 gAT A
FEAAAE7IA] g5 Ao oot 201097 2022d7H4] H)
3 FEIAE F 583 OF 20179 697 olF Fax FAR
2022490 22go] Ryt o2 FeE FETAE 20109
B 20229714 % 2,1074 2.2 20104 3209 o]F ufd 745}
o] 20229]& 71g0] B &I}, Song 579 A7l 2Jshd oL
A 2EZ S5 92.9%7F A4 BH o] gERo|9lon 2 AT
AT 72. 73%7} Z} A BA o 5508 A odd JEE 35S
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Table 3. Comparison of treatment and clinical outcomes according to the type of toxic alcohol poisoning

Variable Total

Methanol Ethylene glycol p-value
ED disposition 0.379
GW admission 2 (9.09) 2(18.18) 0
ICU admission 17 (77.27) 7 (63.64) 10 (90.91)
Discharge 3(13.64) 2 (18.18) 1(9.09)
Hospital days 9 (6-16) 8 (5-12) 9.5 (6-27) 0.359
ICU stay 5 (4-9) 5(3-6) 5 (4-16) 0.468
ADH blocker
Ethanol (oral) 10 (45.45) 6 (54.55) 4 (36.36) 0.669
Ethanol (intravenous) 6 (27.27) 2(18.18) 4 (36.36) 0.635
Fomepizole 2 (9.09) 1(9.09) 1(9.09) 1
RRT 0.128
None 11 (50.00) 8(72.73) 3(27.27)
HD 5(22.73) 2(18.18) 3(27.27)
CRRT 3(13.64) 1(9.09) 2 (18.18)
HD+CRRT 3(13.64) 0 3(27.27)
Mechanical ventilation 9 (40.91) 3(27.27) 6 (54.55) 0.387
In-hospital complications
Shock 6(27.27) 2(18.18) 4 (36.36) 0.635
Rhabdomyolysis 3(13.64) 1(9.09) 2(18.18) 1
Hepatotoxicity 4(18.18) 1(9.09) 3(27.27) 0.587
Nephrotoxicity 4(18.18) 0 4(36.36) 0.09
Pancreatic injury 3(13.64) 3(27.27) 0 0.214
Aspiration pneumonia 7 (31.82) 2(18.18) 5 (45.45) 0.361

Values are presented as number (%) for categorical variables and median (interquartile range) for continuous variables.
ED: emergency department, GW: general ward, ICU: intensive care unit, ADH: alcohol dehydrogenase, RRT: renal replacement therapy, HD: hemo-

dialysis, CRRT: continuous renal replacement therapy.
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