\tAV Hlianali T ajlnan pide a)ga . §9)c g wld ¢ Jlany ay jand s,

Cardiovascular Nursing Journal. 7(2). Summer 2018

<
iy
[aN}
9
<]
AN
S
«
c
S}
=
o
P
5}
%]
c
L
©
c
e
>
2
IS
S
S
=
=}
%
o

S39.50 Yo

axfllao :(9o51) (& 539 3 (b (s gawli JaunS 1 b (B g 35 B (S g 10 3 (AL Curvogommo lo 30
$390

St oiygel S 588 ¢! yg1 Sloa! dogaro 55
P12 18 (5 36w 1 Wby (il 55 (5010 ¢ (i pvol

M

Pl Lo SOy 5 Lo S0 ol 51 (86 (229000 Cormgonne (layd )3 (680 090 2lid OgliienS] 13U 2 5950 S b allie () Sp
Bedien Cgmre Ml Sy plgie 4ol (padlS ytars b Gloyd @ pglie Sod layd dag)lo (nl b Cogenme 2ad 5 ggite wdle e
g a3 S 5 4 laegene £ (nl )3 Foe lagleys 51 (S plye 4 Wlg oo $Smien 2laE HoelizenS]

Extracorporeal (ECMO (slao3lgads” L PubMed 4 Scopus Web of Science (slaolSol 10 gxins b (5,900 &jg0 a5 anlllas opl IS b9,
G aS Yo 5 23,5 plml SYlie o5lgu S 5 00S> laie o Beta blockers ¢ <«Calcium channel blockers <membrane oxygenation
AL o)y g DB isgy il S 5 ;SN S By e B slag,lo 5| (AU slacungens loo 50 9oST LBy, 2L o)z

L 3% oS b UL lagfo b Cupmgmmns s o Y il I35 olad o SO 5 gy 090 i Y olass Lbasily
9 a5 3l 0590 o 50 9 (ShrBme g s9eST 5l 3,00 VY 0 bing axd S 18 lejs 3590 (S5 IRl S Blgie 4 98T Sl oslinul
J.Alf ua.ﬁﬁ}n l; 599)9‘5,.15 6[@5)‘0 lg S0 gound )l?:-;) U‘)L“?J. oo q. )‘ M B 94).;‘ )| solazw! ‘515)910 .09 oo oolazwl G959
| 059 o‘)ﬂ

3l 0ad 5l (60,50 Dlalllae mlis (ogas (nl yo (b oS plodl pas 5 5aST Slojs (B9, (08 Sz S92 L (g S Az
St Sleyd gy cnl ol o3V I o)l LS ¢ ;S eedST slag ls 5 iU Comgene Loy j0 g, ol 9,05 YL Cudlge ws)e
255 518 OLSe,s 5 el Sl g 4z 55 590

S5092 @LaE OamiliinST (58090 Sl Sulom SIS I el ( By e (ol slag )l oraganns 0 lgunls

Olrl el olis (S psle ollils oy slocadlye (5 ki 095 (alale 5 5 biw p slocadlye Dlindod 35 50 e ¢ lsbiwl )
(Jgims ot %) ol el o5 oyl (S pale ol8iils ¢ plale g (5l 0aSlails >l A3l (g ki o)l ol IS ggomidls ¥
aminhosseini835@gmail.com : g Sl con


http://journal.icns.org.ir/article-1-569-en.html

[ Downloaded from journal.icns.org.ir on 2026-02-14 ]

\tAV Qe T ajlnan pide a)ga . §9)c g wld ¢ Jlany a) jand

Cardiovascular Nursing Journal. 7(2). Summer 2018

Aodio

2 Sy ke W Al il Sl plejle pel B it 153 )3 Sye Jolo o ieke (Bops (b lagslen
Ll ey 5 S ol oloy &l site sl (g ol slacilon oy 30 25 (B slacs)le S Lo
Caol o 5,35 YU 0358 GBpms Judo 4y gyl pl b Cosgouns Jloin] czo Jloyd <l il 5gng b Lol g o oguusns
AU Spo 3lg0 10315 5 29yl lacusgoune 203 TIB 354> (Bgpe ol slag)ls b Capogous (VN (Sl 5 )SSL3)
I Bb Sy i Jole plyie @]y pgd ) Bgpe o gl ¥V Jlo 3 a8 (0 dbol | icuegomse
hlBen 5 (Syg) B35 o o) £ st 2le 4 S 5 1o S S oS ol (olatbl 38 & IaCogans
yl3 0,087 Bgye 8 slagylens loyd 3 0341uS jeb 4 gl s g3 oyl a8 cawl Jbsyd ol (YA

Gpas (S &S 5y 4y aitun (Sl Sy S G gyl ol sl iy o g5 42 1o S redS s Cupogans
VO 5 Coogous 300 DIV Jotus (2ot 4 gl 4d cal (> (e 41 055 Cogouno 4y ot Sl oo I3l 2> 51 o
ke g o Caogoums jg 0 Oyg0 13 35 o 32975 (o Sl o) 13 4 pdshel Wi 35 Yo N0 Jlo 13 5 po 350
02)l5e Jop & e Slgi oo iomed 9yl (nl b Cuegenne 98 (B (oLl g 0aiiS (03) 3l el (B s IS 4,
(YA G g s 5) 398 (B sliin b (50 p3l gmen (6)%0> STy

A Eorh S 4 st 8 5l 5 (60,5 SU o8 )lidy A8le (63)l50 loyd )3 @l (slagyls atd S &S 55 SOk,
Slgicee B ySH b Cungone (Y41 2l 5Y) K9l Congoue g Cunl (1Kon 0d 1925 e b Cplin &jgo )3 gy
Spas b g)bne b 4 S b Congoue aShl pre 45 2058 (63 (935 53 BT 5 SSid)l5 Sod el
“io 2975 ok 29> 4ed 93 (nl )lge g 3 9 (VI olSan 5 3)l550) Wb Gl S peedS slag)ls (lojen
g

@ o Oloyd Cal (63958 (Blye (Slop> Clalidl ploxl Lo SHLLy 5 LS endS I (56 Cuoganne wMle o jge 5
)kl Joallygos gl 5l conl (Son sl baalpd Cualdg 4 d255 b g sl Soliste (5)lse £95 9 Cungoune S
Jseel L olyan Yl 593 b sl 52998 ol gyl slocuogome Jusd ol 0 oy oy 5 5l A3l (g52) o sl
—oly Syge 33 Seo g 4 Cde (9,80l Sygo 1> gl ) edliel (Bl Wy Bl GoF qeamds
e GuF e ;%03 o)l Sl e i S500)8 Sed 3)lse 3 Geelinngd b s gl 35 9 lubb 6,8
oLl lag)ls el Cumgamne Mo (lo)d 13 35 ()5 o b deed (ygmdgel (QRS abols (ol idl )50 3) iy S
Sl55 2 S eandS 9 S (slagls L Cuogone Sl (23 (b (2)lse 0 5 g9 At (VA (ySen 5 (5LaY) 5,8
polie S9d )lge cpl dlex jl gd e Jol> JoB LB (Sloyd 18U dagleyd el ploxil d92g b (o Blge (pim 3 & el
G S plpte 4 Cungona Jl3 A3l lacundy iz lop (IS b 4wl Db pwdS epd b glepd &
claloyd lsesss (YO oo)hKan g Sb) canl ond (555 doyd £ 5l i bl 5 60 Spe Yl g 395 0 Cgxe
Coles & ol e Ll dla 1 g ol ol aSlay gl 4y a8 o Wlosd (Bymo le S ool Sl s 59 6,500 e
(YN ghlen 5 ) 255 0Ll 89 Sl

b (S ogzg slacadlye 2ol ohle  (ECMO) (6,Siacign i s5ebienS! b (BOLS) (s Sspnt (sl caleo
b2 oSt 25l ol b &Sl (2B (Sl alisg Sy 50T 39 (oo S 4 93 by eld S g coles Bun
S (o Calen 590yl g jl ety 9 B Loyl b gl 3 G (83)5 (S )La8 g (B 3 Shos i oSS0
e 5 08 005 25 508 G elS ()8 65S 5 eSSl Blo ol o 3l 08 008 @B L sl ol
5 (VV) iygmcinng Uiyl 35ke 45 2.0 2929 9051 s Ca (ol gy 99 ol alian oy o2 & o )55
9 g0 oMkl (6hy9m 559 B9 5l Mk (Seeldger Cundg b sy (2l sl ohlew )3 (VA) Sbydmcsiig (b9
0b93 9 39 o0 58T 33,5 0o )5 (o 51 (31 ;Y555 b (oM Gl yg elis) S dyg Sl G S il
2 9de plol 5)l5 (6925 (alo)b o g (B byl o2 a5 Shilewr )3 (Sbydmcs g (Be) D980 0S5l by plen 4


http://journal.icns.org.ir/article-1-569-en.html

\tAV Hlianali T ajlnan pide a)ga . §9)c g wld ¢ Jlany ay jand sy

Cardiovascular Nursing Journal. 7(2). Summer 2018

@ @3S0 o5k b (Jheed b ads)ls) Son 0lyd o & S GienST )l G 5 038 @ S s ol s ey
Cargeme 451 0,8 1 zlgy (Mo VAYY Lo 51 9681 1 ooliasl (YN ¢yl ads 5 15,5 9 0 03313,5 3 (63900 )4l
) 255 oSl 03b93 (loyd gy el Josd BB il @l 9 )BT (b pasetio 5 loj yee b el Lcdl (ialS w4
§ oS 2 o ytagd p s oy 53 9aST ST HINT (gligliil (S aam o Voo Jlo o Mao 28,5 )),5 dgi 350 5 3L
@ Oh (R e b Bihate g Sl 03,5 My (a5 BB g 9051 5 p3l slaamd 3 b (o35 eslitul pylie Sg
(VW ) g ST3) 39500 S (3 93,5 Coles g (ymlfenST dinjls ilow sl (S8 JIR! Glgieds 0358 ko
S50l Sod )y g b Ngn (b Cunal Ol (6595 poyis (o3 ge (b (2l Jold 9aST 28 350 Sl (S
(VA e g landl) st lacuagons | (pdn g Loy ( S8 3)8 (S (o)l

5 SN wenl) (Boye ol Slagyls b S Cumgame 85 )15 g 090 o 3 98T Glo & alecuegens Sl (S
Ol o5 (S 4 dagi b pol Sl g andlall ond plopd 4 pglie STad g 2l (ol (o pnd Hlad slow &5 Cunl (S
5 90 Oldlhe Jg )15 3939 S'eb 9 ARDS loy ;5 9681 db slasaly dy90 50 db sla olojl,lS cloys g4
ol 2 5290 ale walyd (o yiae o bl (VN0 (oo 5 () ol osd ()15 g a0 il o (liske )9S
3390 § A5 S8 bogans Jod cnl 53 9051 Sloyd Sl s 4 Wl oo Ll 2 ditiad (53,90 Slallas (e 05>
&l 095 ()5 Llsie 4 oy (s BBT ) Wlg o uizen sy ol 25 B e Sloy o slisl drg
~Culye S ¢ uillygl (A 53 Caegeuna Sl (lilew b dealye Jgl lad 5 Gl oS (o3l g (Sleps (idlagy loss oxind
o slasl Sl (S plsie a1y 0 88 algn b a8 S8 T 4y 5 200 @Bly s dim Ladye (la iy plo 5 0k sl
Sluogoue god g Cupodl 4 d2g b S bl (253 4 SUjhd 50l Cungoue )l phlan @ 5 9o 4 gl)l 3 Glop
(VF ohSan 5 ab) 3900 (i Ll <G Blgie 4 Gl cnl Gloy o Ll jl g Sl 5 S S (lang > 51 30
D38 o0 )18 sy dyg0 bl ol 40 58T Sloyd gy 5,058 0Ly o uiitie lalllas cdllds oyl p

Luigs 9 919

ECMO slaojlgads” LPubMed gScopus Web of Science (glaoll ;0 gzt b (gy9p0 Cjgo 4 dslllas (ol
05lolS” 5 oS «yleic ;> Beta blockers 4 Calcium channel blockers Extracorporeal membrane oxygenation
ARALNFA S dLbJLu LF’L’) b)'l.g 9 e e ‘DI.AJ OP§ U yawd yd c‘_;uu.liil UL’) S (w9 ul?:ul IAVATY) cto-l.)): ;M.’Lu
Sungonmo ()layd 1 gaST gy pSb (g Lol oan 45 (3150 Vi (o 51 0d 485 i > gt (g1l lgie
i (pl )0 UAS Bls gage b el g (o)) @Ylhe g u adlllas )y 39y S ¢ S S slagyly 51 L5
C8)S )8 oy 3y0e dllde Ve ol j0 Sl alsliS HLST S o S S (glag)ls ]

Lasdl
gy 0kd o135 sl 13 Carogeume Hlod jlow 903 TV Egaxe jd g 139 YN B Yo ¥ (el Jlo 4 3laio wyp 5)90 Vo
@ 5 15 el g awilyd o ¥ W) g liag) clie G a1 pa U 5 olal] aSo (6yga0n il ¢SSl ¢ liwgain jguiS
0L gy KL iS558 b (gohuw Cungouno 4y boyyo adiges i Al dipo) cpl 0 oddls dlie V 5 ¥ plS 2 Cui
3y90 S g (5 y90 VY Dy i )15 (sladiged I Dyge Vo dlaxi g b S b L S pudS” gyly walgils 5l gl
ALwd ) £65 0 g pendS JUI 0aiSDg0uin (slagyls dtwd > g5 B Jold o)l g5 Ve 4 Loy auogems el gy dlje
V) ommd9es (390 V) pmmdoliel ol 153gs 00 Cngoms el a5 uandS” JUIS 00 dg0ume (slagyld g Sy (slang,ls
Jslonsie {250 ¥) Jslgilngn 2190 ¥) Josl ssl> aty ingr (9,90 V) Comptdd 5 ()90 ¥) ol (3,90 ¥) pilies (3,90

[ Downloaded from journal.icns.org.ir on 2026-02-14 ]


http://journal.icns.org.ir/article-1-569-en.html

<
iy
[aN}
9
<]
AN
S
«
c
S}
=
o
P
5}
%]
c
L
©
c
e
>
2
S
S
S
=
=}
%
o

7Y \tAV Qe T ajlnan pide a)ga . §9)c g wld ¢ Jlany a) jand

Cardiovascular Nursing Journal. 7(2). Summer 2018

Ay 2y 0 Cungomns cnge oS K9y Loy SOL 3lgls 4 bgype i (3)90 V) JodgmSlr 5 (3390 V) Jskdg)lS (2,90 ¥)
D92 005 ()5S (29)l5 4> £95 93y L (5395 b Cumgonns cellio
9 SLrim g 59051 510,90 VY 13 45 390 &) )5 4 low ey 13 (S8 IRl Sl 4 geST 0l (5135 3 150 dan 3
wxo opl 4 g olyen Cudbge b (doyd AVY) 3y90 VYl ol 51090 o edlaiw] (gsy9—(gy9 (59051 51 3)50 S pd Lo
oges Jlo b g ond b Cudbyo b gaST ol | eusogoune STjlad Mo 2900 9 (Sloyd ) cnl jl ool jl ms low oS
~903 1o yd AV )3 LS Cusgonne £95 (il Gloyd 53 9051 308 92 008 Jitie (g3le (50 4 oy slacadlie i3 | ot

W oo i 1y OYEs 1S o 4 bgype Olise ) ojlodd Jgdo gy odd dnlae cnsli b (350 V) 0ids ()55 sl

)s)bbﬁ)SMAMdng)IJLCMW BEl }osl .)).»)‘54;]99.:).4 Olalas @L.:\ b)l.o.u“: J,b

axl g8l g, Caro oo 390 Jw I9S axlao
wstbe 256w Lo FY 050 pepposheol b 5055 Y Haughey et al.
oslae by )s Al B 550 ¢ mdgons b Coagonne YA Sl Fadhlillah & Patil
oslae Sl Alos YA w3 e maosbel b Corogons 1) 3,550 YeVA ICRCIS C. Vignesh et al.
ol Glydmgunyy Wl V2050 JIsil g aslel b Congenns ¥ 0y50 YA plisgaia C. Vignesh et al.
cslbe (b s Al VW il Jlgil g b Coegomne i1 3590 VAA L Sy C. Vignesh et al.
oolhe Sbriuyy Wl VP W eilabs 5 Jodgngie b Cuogenne Yoy 5%l Chenoweth et al.
osllas Sy ALY s eyl b egans YV als P Horwardetal.
oollaol  Sb i s s Al OF 3 po ccpumdgkusl b L2S0g5 Yoy (S ! Chudow & Fergu-
son
wslba Sl pisa A V¥ @il ol pgie b (25295 YV Semer  Kacirovaetal
N U T, XV Al BY 5,0 epjkiths b Congone Yoy e Groot et al.
wslhe  Slbras AoV s Jlsaste s prmoskeel b piS0ss YV Syl Maskell et al.
eolae b i-s0u,0 Alo BY 550 (Jglypgie b (oiSag YN0 (el J.T. Escajeda et al.
PN USSR 0. S PRV Alo FF il JolesT b aSsgs Yo L William Heise et al.
T T PR ) P ERN NS R POy RS LRGN S} SR Koschny et al.
oslae by )s Al 0 350 eCmmoskeal b Congonns YoV f (el Weinberg et al.
oslae by Al O @ «Jeablys b Coogone YOV f b Martin et al.
wslhe by Wl B) 5552 JPslsn 5 piiko b Cuesans YTl Stycuta et al.
oolae S im0, Wl Y8 8 4o i g JolgT b oiSass Yo L Roberto Rona et al.
oolhe (Sbrmeayy 039, TV olg (Jodglngn g Jesbliy b Comgons VNN Ll Rita et al.
sl bty Al 10 Wb Jslsilsn 5 deebls b sS85 YooY g Jacek Kolcz et al.
oslae b )s Al YA o35 (JlgmS b Congonne Y..v b Bilbault et al.
oslae b Jlo 18 il ol b Congonne Yooy Isbls Durward et al.



http://journal.icns.org.ir/article-1-569-en.html

\tAV Hlianali T ajlnan pide a)ga . §9)c g wld ¢ Jlany ay jand

Cardiovascular Nursing Journal. 7(2). Summer 2018

Pk 5 Jesbly composeal ol Conmgomo £50d i b SO padS (slog s a8 ol oLt (5950 adlllae oyl @l
usl 0392 51 5 Jolomsto Jdgilngn 5ol 3l (oAU umgome Slgld (it 55 Sl gl o3l )3 itua
43 3> Sye 3lse iy Jolo ol 5 Jaeblg comdsheel (g9l d 45748 (oo ol 9 3l 1y @Bl (] 5 Slillas ol
b S o 5 Caogame oyt Jolo S5l 5 Jolomsio Jsloilngn ol aw g (YT (ohlSan 5 o) la S muds
Gy 05 LS Gy 3l el oS pelS” dod 5188 gl gt 4 Gmagheal (Y410 (ySen 5 LialSul) situn
B Sl ()83l 53l 0 Ol aile Mo o S & (I b Comgano 9 3550 (153 )LtE S s lao
w51 36 pilkd 9 Jeablyg 65l 93 (VI ()0 5 LdL) w8 sloul Sl oniiSuaeg (3)lse Slg5 o0 Sja)l5 S5
4 e Ll b Coogans Lol iy Jsb el (i b 5155 o 31 b oo 950 5 5,05 Jlasly g 15 sy b gLl
5 o)) Npse L Sod 5 53 )Uid eullS GOl Cunns |y Jlon Cundg g 995 o0 Sugisis)S 9 Sug gl (e il
5 Swgighl (e Sl o polie )3 Conl by 085yS bl 0aiS o S 85 Jolgilign omimen (VNP (ol Sen
lo)b ooy o W5 Bl (B 0309y (R 9o S () lp 4 e 5 ) B (59 p Spigig)S
38 Jdangie b Comgoma mle (YO (olan 5 Suga) sl 9> (nl b Cumganne (5)l5e 303 ) puslinlsSg g (oS
9 H2lul) 39 e SLSL Syo g (i byl uulinslsSSg 93 HLiS Bl ()8 (o3l a5 Canl Jolgilng e
(Y0 o) Ko

ylge a8 oy ol ysls adllas gls Vo A ())lSen 5yt )S) (29)ld atwd 93 pl b Cuogoune (6YL Slolyd dgasls
2 Sl 3,50 o)l g G ly Mz (092 el Cuige (Vb 2o o) e dacuagoms ol Gloyd 3 5aST 318
S I a5l ae) cpl o Sleyd iligy we slael calis g BT pae Wl o dliue opl e sl ond and ogas oyl
&y 3 5 35 o Jos gt G & by lsis 4 Cuogans )3 5aST.30d 00l Ghjeel 5 (Bpme il Slo)d (bg) ol e
Sy i 9 9 S e &5 (98 (il Gl Bua b ol )b i g (B Coles i ()
B 2 sl ) 9 B Gl @ old (pl sl 4 da g L 3gy o T S wal )3 ) Sl el (gl (S (ST Wlg5 08
Wgbso (g (il (oloyl 4 jorie CAEN S Sy 9 S malS” (logyl b b Cupogonne 3 1 S (0 IS (s
g o 3Ll (S yd=syg (o) | Al (placusgenme (piz > W30 U5 S5 Sl adllae gl 39 @Bly Mde Wl e
ol 0399 YU 5 )] CudBge oy

S (lag)la b Cmgonnn jl2d Jlot gl Sl sl (Sloyd gy el 300 (LS (92,90 e gols Sl 3929 L
Jenl 4y lgioo abexr o] 51 45 cbl aag w55 ol ol (3 )ls (S 4 bl il jual Culgo 5 sdo SOy S
asolon )3 cizmon 5 o)l sgr) Gy > s 25 el e & gy St Jlazol g plul o oSl jlas
1S O (s s SI o0 o o5 Syl 5 98T olSted Sl 0ad oy 5S35 L oty )3 3290 (ST oS 55
03l S Blg e 35 45 4l losb Jleio! el ogde 9 o3l & ol g a0 g B b Sl slaplil 4y s
olisl (gl (65 ool plKin sl 3Y el (VN ()0 g Liol) 3,03 3929 (Sloy> (B9 (il )3 58 bl Cmgonne
2l Jas 4 asle dan g oy CuBlpe 5395 (il o Laulpd 85 4 Cogans 3)lg0 13 dude Sloy> B9y ol

&5 4
b Cupmgame & Olse dan ol 5148 0,15 3,187 ol Luld 5 laislan o3 3 Sise g g Slopd gy e plgiea a5
sl ldllas 4l 08l 08 0 )Lal )l 5 2Vl £sed 45 o) SLy 5 W) S S’ e 1 (B9 B (slog)l>
goS1 Cudbgo dogi BB hop> 0aimd LS 0ABE)IS CpgmgS 5 (63)90 Slalllas gl Lol )l 3929 990 cl 0,90 5> (UL
9 olingl Glapisy oty dex 5l liS0leys 5 (dlye bl 5 4295 3)90 Wl oo g Canl (plaCungos iz Glopd 5
2 908100l sl Cudige gl 4 Szl b alg e dalsd e 3Sles sl > iy 255 )18 oy cudl e

[ Downloaded from journal.icns.org.ir on 2026-02-14 ]


http://journal.icns.org.ir/article-1-569-en.html

<
iy
[aN}
9
<]
AN
S
«
c
S}
=
o
P
5}
%]
c
L
©
c
e
>
2
IS
S
S
=
=}
%
o

70 \tAV Qe T ajlnan pide a)ga . §9)c g wld ¢ Jlany a) jand

Cardiovascular Nursing Journal. 7(2). Summer 2018

References

Bembea MM, Goldman A, Honjo O, Thiagarajan RR. 39 - Extracorporeal Membrane Oxygenation. In:
Ungerleider RM, Meliones JN, Nelson McMillan K, Cooper DS, Jacobs JP, editors. Critical Heart Disease

in Infants and Children (Third Edition). Philadelphia: Elsevier; 2019. p. 488-99.e4.

Bilbault P, Pynn S, Mathien C, Mazzucotelli JP, Schneider F, Jaeger A. Near-fatal betaxolol self-poisoning
treated with percutaneous extracorporeal life support. European journal of emergency medicine : official
journal of the European Society for Emergency Medicine. 2007;14(2):120-2.

Christensen MB, Petersen KM, Bogevig S, Al-Gibouri S, Jimenez-Solem E, Dalhoff KP, et al .Outcomes
following calcium channel blocker exposures reported to a poison information center. BMC pharmacology
& toxicology. 2018;19(1):78.

Chenoweth JA, Colby DK, Sutter ME, Radke JB, Ford JB, Nilas Young J, et al. Massive diltiazem and
metoprolol overdose rescued with extracorporeal life support. The American journal of emergency
medicine. 2017;35(10):1581.e3-.¢5.

Chudow M, Ferguson K. A Case of Severe, Refractory Hypotension After Amlodipine Overdose.
Cardiovascular toxicology. 2018;18(2):192-7.

Cole JB, Arens AM, Laes JR, Klein LR, Bangh SA, Olives TD. High dose insulin for beta-blocker and
calcium channel-blocker poisoning. The American journal of emergency medicine. 2018;36(10):1817-24.

De Lange DW, Sikma MA, Meulenbelt J. Extracorporeal membrane oxygenation in the treatment of
poisoned patients. Clin Toxicol (Phila). 2013. 51(5): 385-93.

De Rita F, Barozzi L, Franchi G, Faggian G, Mazzucco A, Luciani GB. Rescue extracorporeal life support
for acute verapamil and propranolol toxicity in a neonate. Artificial organs. 2011;35(4):416-20.

Durward A, Guerguerian AM, Lefebvre M, Shemie SD. Massive diltiazem overdose treated with
extracorporeal membrane oxygenation. Pediatric critical care medicine : a journal of the Society of
Critical Care Medicine and the World Federation of Pediatric Intensive and Critical Care Societies. 2003;4
(3):372-6.

Eleuteri K, Koerner MM, Horstmanshof D, El Banayosy A. Temporary Circulatory Support and
Extracorporeal Membrane Oxygenation. Cardiology clinics. 2018;36(4):473-85.

El Sibai R, Bachir R, El Sayed M. ECMO use and mortality in adult patients with cardiogenic shock: a
retrospective observational study in U.S. hospitals. BMC emergency medicine. 2018; 18(1): 20.

Escajeda JT, Katz KD, Rittenberger JC. Successful treatment of metoprolol-induced cardiac arrest with
high-dose insulin, lipid emulsion, and ECMO. The American journal of emergency medicine. 2015;33
(8):1111.e1-4.

Fadhlillah F, Patil S. Pharmacological and mechanical management of calcium channel blocker toxicity.
BMJ Case Reports. 2018;2018:bcr-2018-225324.

Graudins A, Lee HM, Druda D. Calcium channel antagonist and beta-blocker overdose: antidotes and
adjunct therapies. British journal of clinical pharmacology. 2016;81(3):453-61.

Groot MW, Grewal S, Meeder HJ, van Thiel RJ, den Uil CA. [Extracorporeal life support in calcium
antagonist intoxication]. Nederlands tijdschrift voor geneeskunde. 2017;161:D1960.

Haughey R, Vernick W, Gutsche J, Laudanski K. Use of veno-venous extracorporeal membrane
oxygenation to treat severe combined calcium channel blocker and angiotensin converting enzyme
inhibitor overdose. Perfusion. 2019;34(2):167-9.

Heise CW, Beutler D, Bosak A, Orme G, Loli A, Graeme K. Massive Atenolol, Lisinopril, and
Chlorthalidone Overdose Treated with Endoscopic Decontamination, Hemodialysis, Impella Percutaneous
Left Ventricular Assist Device, and ECMO. Journal of medical toxicology : official journal of the
American College of Medical Toxicology. 2015;11(1):110-4.

Horward P, Lambermont B, Defraigne JO, Gurdebeke C, Morimont P. [How I treat ... severe beta-blocker
poisoning : pharmacological approaches and ECMO]. Revue medicale de Liege. 2017;72(3):115-20.

Jovic-Stosic J, Gligic B, Putic V, Brajkovic G, Spasic R. Severe propranolol and ethanol overdose with
wide complex tachycardia treated with intravenous lipid emulsion: a case report. Clin Toxicol (Phila).
2011;49(5):426-30Kacirova I, Grundmann M, Kolek M, Vyskocilova-Hrudikova E, Urinovska R, Handlos
P. Lethal suicide attempt with a mixed-drug intoxication of metoprolol and propafenone - A first pediatric
case report. Forensic science international. 2017;278:e34-e40.

Kerns WP, Heffner AC. Extracorporeal Membrane Oxygenation and Cardiopulmonary Bypass in the
Poisoned Patient. In: Brent J, Burkhart K, Dargan P, Hatten B, Megarbane B, Palmer R, et al., editors.
Critical Care Toxicology: Diagnosis and Management of the Critically Poisoned Patient. Cham: Springer
International Publishing; 2017. p. 79-99.


http://journal.icns.org.ir/article-1-569-en.html

\tAV Hlianali T ajlnan pide a)ga . §9)c g wld ¢ Jlany ay jand ss

Cardiovascular Nursing Journal. 7(2). Summer 2018

<
iy
[aN}
9
<]
AN
S
«
c
S}
=
o
P
5}
%]
c
L
©
c
e
>
2
IS
S
S
=
=}
%
o

Kolcz J, Pietrzyk J, Januszewska K, Procelewska M, Mroczek T, Malec E. Extracorporeal Life Support in
Severe Propranolol and Verapamil Intoxication. Journal of Intensive Care Medicine. 2007;22(6):381-5.

Koschny R, Lutz M, Seckinger J, Schwenger V, Stremmel W, Eisenbach C. Extracorporeal life support and
plasmapheresis in a case of severe polyintoxication. The Journal of emergency medicine. 2014;47(5):527-
31.

Lashari BH, Minalyan A, Khan W, Naglak M, Ward W. The Use of High-dose Insulin Infusion and Lipid
Emulsion Therapy in Concurrent Beta-blocker and Calcium Channel Blocker Overdose. Cureus. 2018;10
(11):e3534.

Lauterbach M. Clinical toxicology of beta-blocker overdose in adults. Basic & clinical pharmacology &
toxicology. 2019.

Lewis J, Zarate M, Tran S, Albertson T. The Recommendation and Use of Extracorporeal Membrane
Oxygenation (ECMO) in Cases Reported to the California Poison Control System. Journal of medical
toxicology : official journal of the American College of Medical Toxicology. 2019.

Martin C, Gonzalez H, Ruiz S, Ribes D, Franchitto N, Minville V. Acute respiratory distress syndrome
following verapamil overdose treated with intravenous lipid emulsion: a rare life-threatening
complication. Ann Fr Anesth Reanim. 2014;33(6):e101-2.

Maskell KF, Ferguson NM, Bain J, Wills BK. Survival After Cardiac Arrest: ECMO Rescue Therapy After
Amlodipine and Metoprolol Overdose. Cardiovascular toxicology. 2017;17(2):223-5.

Nafea OE, Hassan HA. Comparative effectiveness of methylene blue versus intravenous lipid emulsion in a
rodent model of amlodipine toxicity. Clin Toxicol (Phila). 2019:1-6.

Naha K, Suryanarayana J, Aziz RA, Shastry BA. Amlodipine poisoning revisited: Acidosis, acute kidney
injury and acute respiratory distress syndrome. Indian journal of critical care medicine : peer-reviewed,
official publication of Indian Society of Critical Care Medicine. 2014;18(7):467-9.

Rona R, Cortinovis B, Marcolin R, Patroniti N, Isgro S, Marelli C, et al. Extra-corporeal life support for
near-fatal multi-drug intoxication: a case report. Journal of medical case reports. 2011;5:231.

Shanker A, Bhupathi V. Secondary Prevention with Antithrombotic Therapies in Stable Ischemic Heart
Disease Patients: a Review. Current cardiology reports. 2019;21(7):56.

St-Onge M, Anseeuw K, Cantrell FL, Gilchrist IC, Hantson P, Bailey B, et al. Experts Consensus
Recommendations for the Management of Calcium Channel Blocker Poisoning in Adults. Critical care

medicine. 2017;45(3):e306-¢15.

Stycula W, Borowka M, Jarosz J, Kolcz J, Skalski J. [The use of extracorporeal life support and continuous
venovenous haemodiafiltration in severe angiotensin converting enzyme inhibitor, calcium channel bloker
and beta-blocker multidrug intoxication]. Przeglad lekarski. 2013;70(11):993-6.

Vignesh C, Kumar M, Venkataraman R, Rajagopal S, Ramakrishnan N, Abraham BK. Extracorporeal
Membrane Oxygenation in Drug Overdose: A Clinical Case Series. Indian journal of critical care
medicine: peer-reviewed, official publication of Indian Society of Critical Care Medicine. 2018;22(2):111-
5.

Volpi S, Sertic F, Valchanov K, De Silva R. Use veno-venous extra corporeal membrane oxygenation in
elderly patients with post-cardiotomy hypoxia: the changing paradigm of respiratory support in adult

respiratory distress syndrome. Journal of cardiothoracic surgery. 2019;14(1):10.

Weinberg RL, Bouchard NC, Abrams DC, Bacchetta M, Dzierba AL, Burkart KM, et al. Venoarterial
extracorporeal membrane oxygenation for the management of massive amlodipine overdose. Perfusion.
2014;29(1):53-6.


http://journal.icns.org.ir/article-1-569-en.html

<
iy
[aN}
9
<]
AN
S
«
c
S}
=
o
P
5}
%]
c
L
©
c
e
>
2
IS
S
S
=
=}
%
o

il P4V Qi § ajlnda .psde a)ga . §9)c g wald g jliaayy ay jaad
Cardiovascular Nursing Journal. 7(2). Summer 2018

Review Article

Treatment of cardiovascular drug poisoning with Extracorporeal Mem-
brane Oxygenation (ECMO): A review article

Masoomeh Imanipour', Ph.D
* Amin Hosseini’, MSc Student

Abstract

Aim. This paper aims to review the effect of Extracorporeal Membrane Oxygenation (ECMO) method on
treatment of drug poisoning caused by calcium blockers and beta-blockers.

Background. A large proportion of cardiovascular drug poisoning is associated with calcium channel
blockers and beta-blockers. Among the various and severe symptoms of poisoning with these drugs, treat-
ment of resistant shock or acute respiratory distress is considered as a challenge. Extracorporeal membrane
oxygenation can be used as one of the effective therapies for this type of poisoning.

Method. This study is a literature review that was conducted through searching out databases Web of Sci-
ence, Scopus and PubMed with keywords "Extracorporeal membrane oxygenation", "ECMO", "Calcium
channel blocker" and "Beta blocker" in the title, abstract, and keywords of the articles. The articles with
focus on the effects of ECMO on treatment of poisoning caused by calcium blocker and beta-blocker drugs
were selected and reviewed.

Findings. Twenty articles were included, in which 23 patients with beta-blocker or calcium blocker poison-
ing were reported to be treated with ECMO as an adjunct device. VA-ECMO and VV-ECMO were used in
22 and one of cases, respectively. In general, the use of ECMO has been completely successful in more
than 90 percent of those patients who suffered from cardiovascular drug poisoning.

Conclusion. In view of the newness of ECMO and the lack of clinical trials in this subject, the results of
reported case studies indicate a high success rate of this method in treatment of calcium and beta-blockers
poisoning. It is recommended this treatment to be considered by healthcare team to treat beta-blocker or
calcium blocker poisoning.

Keywords: Poisoning, Cardiovascular drug, Calcium blocker, Beta-blocker, Extracorporeal Membrane
Oxygenation, Extra Corporeal Life Support
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