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Extracorporeal Therapy as a Treatment Method in Patients with Acute
Ethylene Glycol Poisoning

Jae Woo Song, M.D.t, Sang Chun Choi, M.D.**, Samsun Lampotang, Ph.D.2,
Young Gi Min, M.D.}, Yoon Seok Joung, M.D.!

Department of Emergency Medicine, Ajou University School of Medicine, Suwon, Korea?,
Center for Safety, Simulation and Advanced Learning Technologies, University of Florida, FL, USA?

Purpose: Extracorporeal treatment has been used increasingly to treat patients with acute ethylene glycol poisoning. We
analyzed all patients with acute poisoning of ethylene glycol during a recent 10-year period to provide clinical recommen-
dations for adequate application of continuous renal replacement therapy for these patients.

Methods: A retrospective chart review study was conducted for patients whose final diagnosis were “toxic effects of gly-
cols or other alcohols,” between October 2006 and September 2016. The basal characteristics of patients, suspected
amount of ingestion, intention of poisoning, concomitant alcohol ingestion, mental state at admission, time from exposure
to admission, chief complaint, length of hospital stay, method of treatments, laboratory results including acute kidney
injury and urine oxalate crystal, as well as treatment results were examined.

Results: A total number of 14 patients were included in this study. Nine patients (64.3%) underwent continuous renal
replacement therapy; 5 patients (35.7%) underwent ethanol mono-therapy. Between the antidote therapy group and the
extracorporeal treatment group, there was a significant difference in the levels of plasma bicarbonate, chloride, anion
gap, pH, and base excess in arterial blood gas analysis, as well as the calculated osmolar gap. One patient expired due

to multi-organ failure, while the others recovered completely.

Conclusion: Continuous renal replacement therapy was most frequently chosen as a treatment method in patients with
acute ethylene glycol poisoning. Further research regarding indication of continuous renal replacement therapy and
combing therapy with other treatment will be necessary to determine the best treatment method.

Key Words: Ethylene glycol, Poisoning, Renal replacement therapy
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Article Summary

What is already known in the previous study
Traditional treatment of acute ethylene glycol poisoning
includes sodium bicarbonate, ethanol, and hemodialysis.
Extracorporeal treatment and fomepizole administra-
tion have been used increasingly to treat patients with
acute ethylene glycol poisoning these days.

What is new in the current study
Continuous renal replacement therapy was most fre-
quently chosen as a treatment method in patients with
acute ethylene glycol poisoning in Korea. Further
research regarding indication of continuous renal
replacement therapy should be needed.
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A EA (calcium oxalate crystal) 9%, &9]
AAFSEE 2 HNEY $E AfolE glst
A A& Aol df g ®d> RIFLE (Risk, Injury,
Failure, Loss of kidney funtion, and End—stage kid—
ney disease) 7158 T-E3ATHY. H4oF E2lofA H&
rS HEE] WAL 7| AL 7 opS Bgorow
sholal, 284 X% A9 584 FHE A8 3 55
‘ oﬂ’ 3 S “25.6 mL"® oY,

AANFAZA EFEe] AT Fo] ZEREZFL 15
2. dAsAZA e A5 FEQ 100-150
mg/dLel =287 98 ¢4 40% %9 F7F 1.8
mL/kgs ot EFOF Folgth v &F
9% 55 FAE 98 0.2 mL/kg/hre 4 €3S pH
7.30 oo & w7kA] FA S A S 51 dF
FE FAE 98 0.46 mL/kg/hre] 44 €3S pH 7.35
ool & w7tA] FA g AAAAYE A &st= A5
o= BT A= 0.5 mL/kg/hr, &A= 0.77 mL/kg/hr
o7 Folgs F7MAH

AHAYA QLY 9 Z2EFS 37 2 diF
Awlo] 11.5 Fr Mahurkar @854 788 (Tyco
Health Care, MA, USA) & st & X &Algi A 2 3
Hl o} AAsko), ASA A QA = Multifiltrate
(Fresenius Medical Care, Germany) S A3}, con—
tinuous veno—veno hemodiafiltration (CVVHDF) "
< o] &3t AYAAE AWk, FE = Ultraflux
AV600s (Fresenius Medical Care) S AF&3tt}, 3k &
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Aol AFEE B ZF W (substitutes) @ FA 9 (dialysate) &
2 multiBic (Fresenius Medical Care) & AF&-3tt}. g5
5 e oshA Aol wet 150-200 mL/min
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testE AME8F L, p<0.05% HF BAHCRE Foot 4 Ekom, o359 Aoli= FAACE FoFTH(p<0.05).
HE PSR ey *PEP’“ AA= T 44(28.6%) oA ¥ 3=
dl, B AL AIAY Al el
Table 1. Characteristics of al patients with acute ethylene glycol poisoning
Total Antidote group CRRT group
(N=14) (N=5) (N=9) p-value
Male 9(64.3) 3(60) 6 (66.7) 0.62
Age (yr) 23 (17.5-35.0) 23(20.8-32.8) 27 (21.2-35.3) 0.82
Suspected amount of ingestion (mL) 225 (150-300) 200 (80-375) 250 (150-300) 0.93
Intention 0.36
Accidental 1(7.1) 1(20) 0
Suicidal 13(92.9) 4 (80) 9 (100)
Concomitant a cohol ingestion 8(57.1) 3 (60) 5 (55.6) 0.66
Time from exposure to ED admission (min) 87 (41-175) 60 (45-300) 480 (350-540) 0.07
Mental status (at admission) 0.28
Alert 4 (28.6) 2 (40) 2(22.2)
Drowsy 3(21.4) 1(20) 2(22.2)
Stupor 3(21.4) 2 (40) 1(11.1)
Semi-coma 4(28.6) 0 4 (44.5)
Coma 0 0 0
Chief complaint 0.85
Nausea/vomiting 8(57.1) 4 (80) 4(44.4)
Mental change 5(37.7) 1(20) 4(44.4)
Dizziness 1(7.2) 0 1(111)

Data are expressed as n (%) or median (interquartile range).

CRRT: continuous rena replacement therapy, ED: emergency department
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2. X| = g #(7.2%) o)Atk U Tl Alado] el H9&= 6
A (42.9%) A3, A5 F AFES ALAAY Ao A
oA A s Qo] AREH A= F 53 (35.7%) 19 (7.1%) 7} 91tk (Table 3). W @A) 92 Abgj= A
R, olF AT ogke T} 13%1 %ﬁ—% g Fol7t A AN Aol A NEESTE 48] (28.6%) Bl H o
499l oy, X3 Fo] AHEH = Ak AdAAH 3 5 A] Fof el A= §lolTh(Tables 3, 4).
o] Abg-¥ A%+ F 94 (64. 3%) R, 98 BT A&

9
om, 0% gall A AAN A Fof 2
o B3 A5t 3

3.3E == Z4 U AE A AR B A7 B3 34 Jdd2Y2 5 a4
oA Am WHOR ALAAYN R AR F7F 99
T4 T M S AL A TER T 88 (57.1%) (64.3%), AN FA G5 FoAZ LEJ?_P 374 5
oA glulon, o2 W3} 5 (35.7%), oA HFF (35.7%) R oM, o] T A AAAYH Y A-F AHA A L
Table 2. Comparison of univariate laboratory variables between antidote treatment group and continuous renal replacement
therapy group
Total Antidote group CRRT group
(N=14) (N=5) (N=9) p-value
Laboratory results
BUN (mg/dL) 12.6 (10.8t0 17.1) 12.6 (10.4 to 21.4) 12.3(10.7t0 16.2) 0.99
Cr (mg/dL) 09(0.8t01.2) 1.0(0.7t01.2) 0.9(09t01.8) 0.18
Na* (mmol/L) 145 (141 to 146) 141 (140 to 145) 145 (143.5 to 148) 0.07
K* (mmol/L) 45 (3.7t04.9) 4.1 (3.6t04.5) 4.8(3.8105.3) 0.2
CI- (mmol/L) 107 (104.5 to 110) 105.5 (101.8 to 107.8) 107 (105.5 to 114) 0.02
HCOs (MEg/L) 20.1 (7.5t0 24.9) 24.7 (18.6 to 26) 11.4 (6.6 t0 15.7) 0.01
Ca* (mg/dL) 9.3(8.6t010) 9.1(8.7t09.6) 9.3(8.1t010.7) 0.69
Lactic acid (mmol/L) 29(2.10t05.44) 26(21to45) 5.4(1.9t06.3) 0.34
pH 7.4 (7.2t0 7.4) 7.4 (7.41t07.4) 7.2(7.1t07.3) 0.01
PCO, (mmHg) 33.9(22.410 42) 42 (35.9t0 42.1) 24.7 (17.7 to 31.6) 0.13
BE (mmol/L) -3.9(-191t0-0.3) -0.3(-3.0t0 1.6) -18.5(-20.8t0-7.4) <0.00
Anion gap (mmol/L) 14.3 (12.7 t0 28.9) 13.0 (11.3t0 14.2) 27.7 (19.7t0 31.1) 0.02
Cal. osmol (mOsm/kg) 300.3 (294.6 to 305.6) 294.7 (29.0.7 to 301.1) 301.5 (297.4 to 308.9) 0.04
Osmolar gap (mOsm/kg) 75.7 (33.6t0123.7) 84.8 (42.810 123.7) 75.7 (32.810 131.3) 0.99
Urine oxalate crystal 0.13
Presence 4(28.6) 0 4(44.4)
Proteinuria
Presence 4(28.6) 0 4 (44.4) 0.13

CRRT: continuous rena replacement therapy, BE: base excess, Cal. osmol: calculated osmolarity
Data are expressed as median (interquartile range) or n (%).

Table 3. Comparison of univariate clinica variables between antidote treatment group and continuous rena replacement therapy group

Total Antidote group CRRT group
(N=14) (N=5) (N=9) p-value
Acute kidney injury 6 (42.9) 2 (40) 4 (60)
Days of hospital stay 4.1(2.3-9.6) 5(4.5-6.0) 17 (7.5-34.0) 0.17
Treatment result 0.64
Alive discharge 13(92.9) 5 (100) 8(88.9)
Death 1(7.2) 0 1(11.2)

CRRT: continuous rena replacement therapy
Data are expressed as n (%) or median (interquartile range).
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AKI
(at adx.)
None
Present
None
None
None
Present
None
Present
Present

pH
7.36
7.05
7.24
7.23
7.2
7.21
7.13
7.02
7.27

Timefrom
exp. to ED
(min)
10
1,200
390
510
350
Unknown
480
Unknown

Amount of
ingestion
(mL)
300
150
250
300
250
200
150
300
250

=
=

o A% 4]
CcC
Gastric pain
Dizziness
Mental change
Nausea
Nausea
Mental change
Nausea
Mental change
Mental change

=
=

BP
(mmHg)
146/80
150/90
124/66
120/70

95/57
125/70
142/60
140/60
121/55
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M/S
(at adx)
Alert
Drowsy
Alert
Drowsy
Stupor
Semi-coma
Semi-coma
Semi-coma
Semi-coma

(yr)
16
16
18
19
27
37
39
45
72

Tj02 | wlxako 2 A A=Ay
Age

3}

M/S: mental status, adx.: admission, BP: blood pressure, CC: chief complaint, exp.: exposure, ED: emergency department,

Table 4. The patients who underwent continuous renal replacement therapy
AKI: acute kidney injury, OC: oxalate crystal
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Z8FA4E, FE L&A (glyoxylic acid), €244k (oxalic
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acid) 9 22 221 tja} Edo] 5 A4 9

+ &3FEE+a A (alcohol dehydrogenase) & 9shs o
Ast= AdAL APA o7 dEdZeFZe Ba= o

T A AAAAAZ Lo, o]y st HH O R oek& T}
Eu o] xR AMGET. x| EL g F
=3 HAZEF FHl AL E FER duE A

=
e

B

2ol AR E dFEEFELE AA ST, 1997 v
= Z2FE o)A (Food and Drug Administration) %9
o] % ## FxolA d o] &FH I AT 2 Fu
o] A% obd A oE AFEAE ¢ glont, 2011
= B Abgo] AlZrE o] HEH @A 2071 A=
Al AR Qm7]el njA o] Qik. Teut ofA v
Y& Fojo I X7 A3 B vju]d o7 Boly),
A 79 43T vk Fdst, 5o mEhasol: o
gl Fo] AFHA @AY, #29) pHF 44 "
AL, T Tl HAHA Fov HF F7F 20 mg/dL
e o) Fol g Faeith Fol WS Fet %o R 15
mg/kgE 30% Fot FFatar, o] F 43k 12413 1A L

Foleta, F7F Aol 12
° o

20 mg/dL w5t
& Bg Folg
g A4 F A
mhth 15 mg/kg 305 ] ) Al TH 920 Lepik 5
o] AFte] MEA EH| I o)} oekEo] FEAE Fold
1897 A48 X7 A FA oA oeE Fore Fof
LF77F 78% AW Fel vl3)] Ew|9FE Fojoe Fo &F
= 45% % A%l o]e]§ fol= FAA R frostgitta
SHar, gt oFE Fojo] mE FFAEE xu|IEoA 4
A Ao st H AFEe wEE A LAA
A& d84E Y F vk sl

FHHE A BR-EHA 2 A7 ARE AHEE
ruFFo] Fold A9 o A% YUtk # AFolA o

S ZAvk 20114 ol F AT S FAT W, ST
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H7} 474 ®5, 8449 [
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SAHME AN Ju2r| o 2R 2ugE o] d
P 107 HolHgE ¢hon ol Hd s 2
g AghE okE AR @Al VI E el FA 274
o7 FAHAY. T 2ol SHdllEA wxE A HYe
2 AR AGHU] el SwellEAl okE eud 3d
golgd EAHS A9 s Ao Btk 12y ol
g A Adbe a0 9o YAl s EAt Aot
st sAl 71ES 22 17ke] d5A] 59 F8 dEs
of SHFellFA & A, SEAFAMNE AH 9
B718E g g gR VRN T5 dAEE A

ROk = Ae A o 71l SualEA el ¥
A Al o] wEA] Fo s Ao R dkEny B 747
o Azl weh Adf Aol B Fe AN, o5 F
77 W Aol W23, FAAENE Holx] o
o, A% Aol HolA ¥ Aohd 27)%H 2HIE
o ASAA LS T3l AAAAE A 2D 5 3
& Ao A7t w3 T E9 AHEE ogg Fof
of tist %A ke wx Felo] dg BAF U w5
Fo7t Thsd AF AYAAY A BE 2 5 3l
Ao R PetEh
w4 dEdzeE S5 AAAAY A5 55
A S/ o), 7.25 vintke] Ak, el =v 9,
2 il

AEd A, dgd=eE $5 50 mg/dL o]
-9} A=A A B7F DA AdEH = A5l

>~
s

opes A AAY S oS S AT

vzt 54 4 9 A5 T4 dele] He FAhAL
AEE A7stEg x40 54 4 2 55 34
oo 2 S A R A QA o] AR} |
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