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Extracorporeal Life Support in Treatment of
Poisoning Patient: Systematic Review

Yong Hee Lee, M.D., Dong Ryul Ko, M.D., Taeyoung Kong, M.D.,
Young Seon Joo, M.D., Je Sung You, M.D., Sung Phil Chung, M.D.

Department of Emergency Medicine, Yonsei University College of Medicine, Seoul, Korea

Purpose: Extracorporeal life support (ECLS) is a term used to describe a number of modalities including extracor-
poreal membrane oxygenation (ECMO) to support cardiac and/or pulmonary systems. The purpose of this study is
to review the available evidence regarding the effect of ECLS in patients with acute poisoning.

Methods: Electronic literature searches with PubMed, Embase, Cochrane library, and KoreaMed were conducted
for identification of relevant studies addressing ECLS in treatment of acute poisoning. The literature search was
conducted by two investigators in March, 2016 with publication language restricted to English and Korean. The toxic
substance, technique of ECLS, and final outcome of each case were analyzed.

Results: The final analysis included 64 articles including 55 case reports. There were no articles classified accord-
ing to a high level of evidence such as randomized trial and prospective cohort study. ECLS treatment was used in
the management of patients poisoned with 36 unigue substances. Venovenous ECMO was performed in 4 cases.
Among the reported cases, 10 patients died despite treatment with ECLS.

Conclusion: Evidence supporting ECLS for patients with acute poisoning is inadequate. However, many case
reports suggest that early consideration of ECLS in poisoned patients with refractory cardiac arrest or hemodynamic
compromise refractory to standard therapies may be beneficial.

Key Words: Cardiopulmonary bypass, Extracorporeal circulation, Extracorporeal membrane oxygenation, Poisoning
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d 2¢ 9] PubMed, Embase, Cochrane library,
KoreaMed databaseZ X3}t AMo|Z & extra-
corporeal membrane oxygenation, ECMO, extracor-
poreal life support, ECLS, cardiopulmonary bypass,

poisoning, intoxication, overdose, ingestion 5= A}
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o &, 34 5 AbdAl ECMO, PCPS 59| ECLSE
A&t A58 e b, v 8 aY 58 R &
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I 2L AdALey == "‘j"gizﬂ?(ventrlcular assist

device) T& AHE 4%, 5) Foly ZhamZ ] o
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EndNote (X7.0.2, Thomson Reuters)dl] Ag]slo] S8
H E28E AAAL, FHe 18 FIRHES HE
stol whl E3lo] glow Flakgict. Ba g Fuat B
of i3 ZHEg SOFES AAshelnt.
Table 1. Search strategy for PubMed
Line Search details
1 ECMO [mesh]
2 “extracorporeal membrane oxygenation” [tiab]
3 “ECLS’ [tiab]
4 “extracorporeal life support” [tiab]
5 “cardiopulmonary bypass’ [tiab]
6 Poisoning [mesh]
7 “‘intoxic” [tiab]
8 “overdose’ [tiab]
9 “‘ingestion” [tiab]
10 (#1 OR #2 OR #3 OR #4 OR #5) AND (#6 OR #7 OR
#8 OR #9)
11 #10 Filters: Humans; English

Table 2. Summary of papers about ECL S in the acute poisoning other than case reports

Author Year Type Main results

Banner® 1996 Review Complications

Baud® 2007 Review Algorithm for drug-induced cardiotoxicity

Daubin® 2009 Retrospective cohort study 17 cases, survival 76% (13/17)

Masson? 2012 Retrospective chart review 62 cases (ECLS 14, control 48), survival 56% (35/62)

De Lange® 2013 Review Published cases, indications, contraindications, complications
Johnson? 2013 Review Published cases (N=11)

St-Onge® 2015 Cost effectiveness analysis Cost effectiveness

Mohan 2015 Case series Aluminum phosphide (N=7)

Wang* 2016 Retrospective cohort study 10 cases, survival 80% (8/10)

ECLS: extracorporeal life support
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oA = S AESHA] Katk STt ke 1075 A 8o] AyE-& o] 80%etaL B arst e,
FHT AT 5 A (fumigant) 2 A5 4FvF
3}& (aluminium phosphide)g &%=3F 32} 7HS Z4
PubMed: 125
EMBASE: 451 — KoreaMed:3
Cochrane library: 5

Combined relevant articles
except duplication
(n=531)

Excluded (n=467)
Not include relevant or detailed information (n=289)
Conference abstract (n=115)
Other languages except English or Korean (n=34)
Renal replace or ventricular assist device (n=19)
Lung injury due to aspiration or inhalation (n=10)

|

Classified by article type
(n=64)
|
Articles except case reports (n=9) Case reports
Review article (n=4) (n=55)
Retrospective study (n=3) |
Cost-effective analysis (n=1)
Case series (n=1)
Cardiac arrest Refractory shock
(n=31) or hypoxemia
(n=24)

Fig. 1. Flow diagram of inclusion process of the literatures.
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Table 3. Summary of human case reports having cardiac arrest following acute poisoning treated with ECLS (N=31)

Author Year Drug Age Gender Technique Outcome
Fell* 1968 barbiturate (hypothermia) 42 F RA, aorta full
Noble® 1984 lignocaine 58 M RA, aorta full
Hendren® 1989 verapamil 2 M NR died
McVey? 1991 propranolol 20 F VA femoral full
Goodwin® 1993 desipramine 2 F VA carotid full
Tecklenburg® 1997 quinidine 1 M VA full
Berhinger® 1998 digoxin 79 M VA femoral died
Irone® 1998 multiple (hypothermia) 22 F VA femoral full
Corkeron'® 1999 flecainide 20 F VA femoral full
Holzer® 1999 verapamil 41 M VA femora full
Pasic® 2000 prajmalium 25 F RA, aorta ataxia
Auzinger® 2001 flecainide 30 M VA femora full
Lai® 2005 arsenic 4m M VA died
MacLaren® 2005 multi-drug 45 F VA femora full
Rygnestad® 2005 sotalol, verapamil 29 F NR full
Kolcz* 2007 verapamil, propranolol 15 F RA, aorta full
Haas® 2008 amiodarone (1V) 1d M VA, I1J3CC full
Ohat&™® 2010 cibenzoline 46 M VA femoral died
Panzeri® 2010 Taxus baccata 44 M VA femoral full
Vivien® 2010 flecainide 40 F VA femoral brain death
De Rita® 2011 vergpamil (1V), propranolol Im F RA, aorta full
Froehle® 2012 mepivacaine (1V) 9m F VA full
Lannemyr® 2012 quetiapine 40 F VA femora full
Sivalingam® 2013 flecainide 52 F VA femora full
Kim® 2014 aconite 35 M VA femoral full
Koschny* 2014 multiple 21 F VA femoral full
Thooft* 2014 Taxus baccata 19 F VA femoral full
Brumfield® 2015 flecainide 33 F NR full
Escajeda® 2015 metoprolol 47 M VA femoral full
Reynolds™ 2015 flecainide 24 F VA femora full
Heise® 2016 bupropion 15 F VA - VV full

ECLS: extracorporeal life support, VA: venoarterial, VV: venovenous, RA: right atrium
1J: internal jugular, CC: common carotid, I1V: intravenous, NR: not reported

4/ J KoreaN Soc CLIN ToxicoL



TEbd aefsiEar, 80% HrEolH 7ia 3 A&t
At 483 ol AHARAe g 9ol 7t
A olo]x dAAIZ o] A ECMOY]| o]go] 7158
A olapEl 3ol sk 2ol s, A2
HEE = 8gao] 7IEel ot 1) 71&e X5 el
ofs) mAEA Short 3% APeAlo] A FF FA A
A, 2) 548 ARZAZ A-g AL szo] Al =] o] 3]
A7Fs2dol v B9 e 7198 AZAAA L, FaF
%), 3) 71&9 7IAA 1T 5g7] A2 AHRATE 2
7}581 A ECMO A& 38 71540] Q& £ 34
SFRA, 4 A% £ A oAU REA) AR
(bridge to tran@plantaﬂon)i’ﬂ o| X5 EA o] ALA, A}
S0 &olE 9= oA 7|F o7 IAFAL Yt}

5 A5l ECLS= H8-317] $lalixe o8 Alg
Hg wefsolol BTt WA A% B Bl Abed 4
& Wol TAE o] Y= Helolx] AR Folo drt, Bl

Algol g o] e Eolof gt} FHR LSS
Fi 2k Qo] £ A3E Bl 9o, ECLSe

0l

83 : M dFRX=2 0I18e &5 X2 X2 MAH 0F

o FA-8-& 7H4E 4 vk ECMO Z3v|¢t B d 7]
AA A o9z &8, 83, 7Y, Ad, W 4,
Al 318, daazta Fol RauE”. weba] 71&e]

A5 FAEA e 7350l ghsto] Al oo} gt A
A2 ECLS Al 28 5HE HIEE FAIZ F gl
ECMO¢$] H|&& A5 B At A7l ostd AE
HA oFEof ogt F5 $Ate] X5 o] VA-ECMOE A4
3 7499 A=7 v]{ 234 (incremental cost-effec-
tiveness ratio)x = &3 3219 79 A=A (life-
year: LY)G 8,745 AAke} €hel, 144 ] A Az

A% (LY)F 5,151 ALkt Sele] v g EDs glrka B
STk SHAR Uebuieh o) 2AEL REA S A1E 5

o] Aol7}k Yomz ) ol7L Gksto] AW BAre] A
3ol whet A8 o F-5 AA s} oo} gttt

aE
HA o5 @AE AR FA M ARl E

Table 4. Summary of human case reports of acute poisoning treated with ECL S due to refractory shock or hypoxemia (N=25)

Author Year Drug Age Gender Indication Technique Outcome
Williams® 1994 imipramine 37 F S VA femora died
Rooney* 1996 acebutolol 28 F S VA femora full
Y asui® 1997 flecainide 20 F S VA femoral died
Kamijo® 1999 organophosphate 50 F S VA femora full
Machiels* 1999 contrast media (1V) 62 M Hypoxia VV fem-1J full
Durward® 2003 diltiazem 16 F S VA, RA-aorta full
Megarbane® 2006 carbamazepine 26 F S VA femora full
Bilbault*> 2007 betaxolol 38 F S NR full
De Vroey*® 2007 cocaine (1V) 22 M S VA full
Marciniak® 2007 ibuprofen 14 M S VA carotid full
Daugherty® 2011 methadone 16 M S, Hypoxia VA femora full
Daugherty® 2011 methadone 19 F S, Hypoxia VA femora full
Shenoi* 2011 bupropion 11m M S VA full
Bertram® 2013 paraquat 23 M Hypoxia— S VvV — VA died
Jouffroy® 2013 colchicine 51 M S VA femora full
Elabbassi® 2014 aluminium phosphide 45 F S VA femord full
Frazee® 2014 diltiazem 36 F S VA, RA-aorta died
Weinberg® 2014 amlodipine 50 M S VA femora full
Boisramé-Helms® 2015 colchicum autumnale 68 F S VA femoral full
Park® 2015 cyanide 50 M S NR brain death
Benassi®? 2015 amiodarone 65 M Hypoxia \AY) full
Tang® 2015 paraquat 24 F Hypoxia A% full
Hassanian- 2016 aluminium phosphide 28 M S VA femora full
M oghaddam?®®

Chan® 2016 glyphosate 47 M S, Hypoxia VA full
Attig® 2016 organophosphate 14 F S, Hypoxia VV, fem-RA full

ECLS: extracorporeal life support, VA: venoarterial, VV: venovenous, RA: right atrium,
S: refractory shock, 1J: internal jugular, CC: common carotid, 1V: intravenous, NR: not reported
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