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[ ABSTRACT] Aim  To study the efficacy and safety of extra-corporeal membrane oxygenation ( ECMO) combined
with intra-aortic balloon pump (TABP) in the treatment of refractory cardiogenic shock (RCS). Methods 96 patients
with RCS were divided into 3 groups: IABP group (n=34), ECMO group (n=32) and IABP+ECMO combination group
(n=30). On the basis of conventional antishock drugs, TABP, ECMO and TABP+ECMO were used respectively to sup-
port the treatment. Changes of heart rate, mean arterial pressure (MAP) , central venous pressure (CVP), oxygen satu-
ration (SO, ), arterial lactate, cardiac troponin I (¢Tnl), brain natriuretic peptide ( BNP), left ventricular end-diastolic
diameter ( LVED), left ventricular ejection fraction ( LVEF), and vasoactive drugs ( dobutamine, norepinephrine )
dosage, complications and clinical outcomes ( weaning success rate and in-hospital mortality) were compared among three
groups before treatment and 6 hours, 1 day, 2 days, 3 days after treatment. Results  After 3 days of treatment, the a-
bove indexes were improved gradually in all the three groups, and the above indexes in the combination group were signifi-

cantly better than those in the IABP group and the ECMO group ( P<0.05 or P<0.01). The improvements of heart rate,
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MAP, CVP, SO,, arterial lactate, ¢Tnl, LVEF, dobutamine and norepinephrine dosage in ECMO group were better than
those in TABP group (all P<0.01). The improvements of BNP and LVED in TABP group were better than those in ECMO
group (P<0.05, P<0.01). The incidence of complications in combination group was higher than that in TABP group and
ECMO group (X*>=15.875, P<0.001; X*=4.504, P=0.034) ; The incidence of complications in ECMO group was higher
than that in IABP group (X*=3.957, P=0.047). The weaning success rate in combination group was higher than that in
TIABP group and ECMO group (X’ =16.063, P<0.001; X*=5.792, P=0.016). There was no significant difference in the
in-hospital mortality among the three groups (P>0.05). Conclusion TABP+ECMO combined therapy is superior to

IABP and ECMO in improving hemodynamics in patients with RCS, but combined therapy increases the incidence of com-

plications, decreases the improvement of clinical prognosis; Reducing complications is the key to improve the efficacy of
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combined therapy.

ME B P O U8 PE K 5 (refractory  cardiogenic
shock , RCS ) 45 £ 7 J5 A 5| A2 #9C JE 2 1ff By ™ HE
e O I I 2 b HE L R LR 22U AL
PETER)— A PR 255 Ak, R4S I T G a0 24
Je R PR AEBEI B SRR T 50% " . ik
FR SR 2 7R S0 AR A5 I s A9 [R) IR, e 38 10
FEAECES O WUAE 480 it B O 2 O XU, AN ) T 52
PLONURWRIZ , BV 2 R0 25 W00 5 10 H , Heo
YT RFAE T AR, C A I PRI 5 0E 55 50
5002 5 B R A FE T R T REAE G BRI, KR
A B A 9 0 25 JF A IR ST RCS By BEAE 2 £
2016 AEECH 2O ) 2R TE R 18 1, N
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25025300 T =B KR, 250 RROR
B34 MEE , RCS A5 45 A B 21 1F, I K i Js 3 A T 76
W HRFRITY, Jr e RCS B 1Y R 52 R 15 it
] TR P B N AR B0 SRR T A 3l ik
N ERSE 4 (intra-aortic balloon pump ,IABP) FAg Ak
JELii 48 A ( extra-corporeal membrane oxygenation , EC-
MO) , A AR AL, H AT e A 3 [l
PEWFIE R RIE , (H 1 AR K OG- 38 B S R T Y
BIBETEI PR, FRBExT 96 ) RCS f 34 7341 i H]
AN TG ZRFGYT, B 72 0 Ik R IEFEN T A
PSRRI YT A RS B IR dhs

1 BRIFE
1.1 #RIFH

2013 3 A £2017 12 A M K¥% — &
ERr EAE B R UCE B 90 ) RCS B #, N\ AT
AL (1) H & £ RCS B 8% B 5 (2) 7 HLAR 18 37
FHEHHH A RCS: O 0 H i &, 0 45 % <2.0
L/(min - m*) , £ & fif & 40t & # £ =18 mmHg( 1
mmHg=0.133 kPa) , X & g i & 7% fif b i % % 5 @

i £, Y% % E <80 mmHg #1 (2 ) 47 % £ < 60
mmHg, ik & <20 mmHg, & 2 # 4 >30 min; @ 1K
E,EHHEEH, R E<0.5 mL/ (kg - h) ;DAL
B , 5 ik M L8 >5.0 mmol/L, 3 ik i pH 8<7.3;®
ZAEBWRKE N, KA & D EE W HHETY
[FFE FRE>S] ng/ (kg - min) % BB T f#>20
pe/ (kg » min) ], 75 % DLZE 3508 46 £ >90 mmHg; (3)
F =18 ¥;(4) N fE ZJE % 9 £ (intensive care
unit, ICU)>72 h, EZ R AR 2%, (5) BFH XK
BRI BENRET B X BT, HEZRBERES,

HBATENEICU T2 h AT, FAEM KB
IT B M FE 5 A R ('L A U FRALAR OF
RIEWMFEMRBER R EEHRB/RAT L2 F
EREL CERR EHE EHREREE E
B, FEERE E R, MBS, T
BT, A E PR FE LG A, BN E, %
RYKR, M, A HRE, L TREN S #
B R R, HUF B A K 9B I 4 (sequential
organ failure assessment, SOFA) >16 7, 15 14 & 7 X
AN EE,

N H) 90 ] RCS # # 72 3 41.TABP 41 (34
) \ECMO 41 (32 ) Z B A (IABP+ECMO) 41 (30
By, ARAREHAMNAFE_WEERBEZ A2
il
1.2 ECMO x5 A

B2 F % 2 A1 Biopump 550 A & & F ( Medtronic
)E], EE) K %% /1 Carmeda BioActive & &% , %
JA 8 Jk-2h Bk (V-A) 3 By AR R TR R # kL IR B
AL TE BN B Bk & E (19~ 21 Fr) B30 ki
BRE(15~17 Fr) , /o 4& F 0B 30 ik E N — 1R
TR (RRHCFE T Fr), # ECMO k5
St JRCP ot 3 LB 4R[BS B 3 kot 3R B, (1)
BORAREFE . FH(sBhRERGR LT E,
ARG S B 80%, DR Wk A R U R
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Ey— Bl sh ) FRE, AR D L EE A
RE;HH(3~7 R)KFE M2 A FaAr[ 0 F
JE % ik R (central venous pressure, CVP) ] & it
ST [ H 0 F ik o & F7 E ((oxygen saturation,
SO, MARIZER, ZF KRR MAEZEMLH
HE 1 50%, 56 AR R /N & OE M AL A 25 4
B BE(&RM1~2R), 45K RKRLAEFTE
R H B 20%~30%; — Bk s F R E
Y IE AL A 2 A A E I A, BT AT
RE,REKRERA R G E, LEFTFH 2 KE
( mean atrial pressure, MAP) 7 60 ~90 mmHg, # & ##
Bk S0,=65%., (2) ikt & 3 . X F & & FF K 90 4
B, A0 46 7 & 5000 A0 HOE 4T, 2 B SB IR
L, 2 h 0 1 ok 4 o vE 1k % o B A (activated
clotting time , ACT) , AR & # Il 45 3R [ B 9] % & 38 fF
FHAE, M ACT B EEFA: 7B 140~160 s,
#1160~ 180 s, /5 #1 180~200 s, (3)4HE4EH A
R RE L ERB(H R4 A, HEAR
2 A IR ST AR B B 2 v F H20067040) , 8 % 4
F 9 fr A E 40 we/kg R E 2 ~3 mg Bk iE 4 30 s
PLE,ZJE 1~5 pg/ (kg - min) FF &R T, EFHFEE
i 7 (Ramsay ¥ 4~) 5 3~4 4, T3 X & S0, .~
> E 5t it 4 %% (left ventricular ejection fraction,
LVEF) 17 . %k % 2 % b #7 & 2, U % fiv IABP # B
I
1.3 IABP B 5K

>k J System 98 E 3 ik W 3k & K 1 & X Percor
STAT-DL % % ( Datascope Corp. Fairfield, NJ,USA) ,
RELF I BEFREER, 5% =165 cm A 40
mlL B E, & FH<165 cm F 34 mL ERKE, 1
| Seldinger % & & & e oh ik F RN A KR 7
CEBRIHK,ERFT X AAEREMEFEL T
ZHE T kAR 1~2 cm § 5 30 fic T 0 2235 B9 [#
:—Efﬁ%lﬂ,%%% "jﬁdﬁﬁﬁiﬁxﬁ}ﬁﬁgg Datascope
Foo BAEEZSHE R M AR ARE R M ST
FERENAAEAEE, U1 1 FBRE, 2
FHBEREEMAHEAERERE, ASEH
B ECMO, *F 3 X /& SO, .LVEF 17 & % & # % 1t
WA BT VA-ECMO # By 677 .
1.4 ANI{EREENHEISAE

Wl By AR KA, IR A T3
RE,FHZRGEmERBTRHAE, F Lol
o ERANNEMEEEGYNERLT, & F
B PR £ <0.5 png/(kg - min), % BB TH<S5

pe/ (kg - min) , % & 2 3k 3| T 70 48 48, B 7 & &4
AL (1) HRFE IR Y K, 4 75 0 2, T B3 3% OB B
(2) % <100 %/ 4, ¥ 48 & >100 mmHg, MAP >60
mmHg, LVEF =40% , # /& # fik SO, >60% , 7L # <2
mmol/L, % &>30 mL/h, O EH L EHEOELY &
H s A1 F A E 3 h ULk (3) % ECMO # B &
<1.5 L/min, IABP R M EFE K 1 2>24 h =
1:3>12 h B, sl A kA,
1.5 WZIEHR

(1) Wom FF38 3 B2 Bl A T8 3R % B 6 7 BT L 6
JWE6h 1 K.2K.3KEHWLE MAP CVP,
SO, . 3 Bk i FL# & AL4E & A 1( cardiac troponin T,
¢Tnl) | i F| 44 A& ( brain natriuretic peptide, BNP) | 7=
) 'E 47 5k K W 42 (left ventricular end-diastolic diame-
ter, LVED) \LVEF K& E M 540 (5 ] T .+
HEERF)AMENEM, (2)EFAIBHILR
IEL,EIES AN TG B LA X B3 K (&
AHRYUE BOREKE FHEHR AR . Fahk
Hm) UK EHEWNFRE(REE ST L HE
ARG RIE B AR RE BERE B, (3)
I8 3K I K A% JF 48 AR, B 3h B B (RO R o & 4R
MARIEAN T B 6T Mk AW mFHAL
16 ZR 0 By LT BOVL) |, G0 T e 2 T8 BT T R
1.6 ZitZEFHiE

KA SPSS 22.0 St AT IE It E R
Plwss R 7R,3 40 5 H R IR KA T4 ANE T
ENERABLBRO T 20, EEMNEHE3 4
6] P b A Rk R E AN B £ 4 Hr, UL P<
0.054 £ 0 Kt F B G R E R UE LT, XA
FIXF & VR X2 A 30 3K Fisher #41 #E 5 3%, M
P<0.017 A Z R A ZItFE L,

2 & R

2.1 E&HER

3HBFIRIT R A L TR LR, 22 7 gt it
PR (¥ P>0.05;% 1) , BHAA L,
2.2 I&KIERR

3 H B FIRIT RO F MAP CVP SO, g ik
M¥LA2 . ¢Tnl . BNP \LVED \LVEF K Z BT . %
B F R R RS 8 (F=1.859,0.072,0.318,
0.018,0. 185, 0. 008, 0. 240, 0. 450, 0. 263, 0. 033,
0.805;P=0.162,0.931,0.575,0.895,0.669,0.929,
0.787,0.639,0.770,0.856,0.373) , % F L5 12 %
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3 IABP 41} ECMO 43 {8 3 ( P<0.05 5 P<0.01) ;
ECMO 41 (1) .0> %  MAP , CVP . SO, . 3l fik 1fit 7L &

RLIHEBFRTHELREHILER

cTnl \LVEF K&Z 8 T Re, KW E IR R & 5548
FREY ek 2 48 T TABP 4H (¥ P<0.01); IABP 401y
BNP LVED BB F ECMO 44 ( P<0.05,P<0.01)
(F2. K1 K2),

Table 1. Comparison of baseline data for three groups of patients before treatment

IABP 4

ECMO £/ BA

% 7 (n=34) (n=32) (n=30) X'/F P
B2 () 20/14 21/11 17/13 0.575 0.750
W (%) 47.9+15.8 49.7+15.7 51.6+11.3 0.507 0.604
MR R (kg/m®) 25.4+4.0 25.0+4.0 25.4+3.8 0.132 0.876
G IR (1) 8 8 7 0.029 0.986
At R () 10 11 9 0.221 0.895
TR (1)
Zbe O JUREZE (VAR , R PCI) 13 15 14 0.651 0.722
SR UEIBE (e, oKk PCI) 7 5 4 0.641 0.726
SO UL (PCT) 4 2 3 0.639 0.737
SrERLZMHOIR 7 9 7 0.523 0.770
RSk B A ST 3 1 2 0.999 0.607
SOFA 53 11.3£2.6 12.0%3.1 11.322.0 0.770 0.466
PCL: 2 B e R B kA ATRYT (percutaneous coronary intervention) ; SOFA PF43: 4 & 1P BE LTI AE JHFAE O L5 B2 B IIE 6 2848 B D AE

HIPEAG , BT E 0~4 20 AE—A B S RE =2 - Hli2 Wl

2500
2000}
-
2
< 15001
P4
[a1)]
1000}
500_ 1 1 1 1 1
JATFRET JAFF/E6h 1R PES 3%
B 18] &
& 1. 3 AEFRITHIE BNP

Figure 1. Change of BNP in three groups before and after treat-

ment

2.3 HEEERIGEKES

WA 21 T A A& A #3405 T TABP 411 ECMO 4
(X*=15.875,P<0.001 ;X>=4.504,P=0.034) ; ECMO
HIF K IE KRR T IABP 4 (X* =3.957,P =
0.047) ; kA5 ZH OHL K2 % 5 T IABP 41 F1 ECMO

ZH(X*=16.063,P<0.001;X*=5.792,P=0.016) ;

ECMO 4H 5 TABP éﬂiﬁi*ﬂﬁi%%tb&,%ﬂ%%fr
IABP 4 3 KJ5 KA
BERIMLIG I ECMO 25 %1, ECMO 4H 3 K J5 A B

2R Y (X*=2.966,P=0.085) ,

B IIREREANY, VEAr =3 A RS W R i B R R

50.0F —— IABPA
— ECMO4A
a

45.0f Raa
9
I 40.0-
L
>
-

35.0f

30.0f

250' 1 1 1

‘In'f"'ﬁij‘ m'{"FGh 1X 2K 3x
Bt 18 A

B 2. 3 HEHEITHIE LVEF B3

Figure 2. Change of LVEF in three groups before and after treat-

ment

PLEGIN TABP 17 fi], 3 4 8 & (R BRI SET- % L
B, ERTHITFE L (P>0.05) (%£3),
2.4 ICU#H

TESF IR W ET 3 KN, ICU %% A1 TABP 4<
ECMO dH<BEA 4 72 dLinyr 15 3 KUIA , TABP
AR TBA 4 (1=2.460,P=0.017) ,ECMO 41
TS 1ABP 4l WG b2 R TG FE X
3 ICU B IR EFH LRI FE X (K 4),
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R 2.3 HBRERTHIEIRAKIEREN

Table 2. Changes of clinical indexes in three groups of patients before and after treatment

4 M e ey SO0 e
DIABP 4 WBITHT 137.6+8.5 62.4+7.0 16.43+2.06 54.5+8.6 10.91+4.59 30.9+15.3
(n=34) 1RITIE6 h 119.3x14.5 65.5+7.2 13.49£1.76  56.4+11.2 9.17+4.63 25.4+10.4
1R 111.8£16.4 69.9+9.7 12.54+1.21  58.0+11.0 8.10+3.62 18.5+9.0
2K 111.1216.5 73.8+8.5 12.41£1.12  59.8+12.3 7.54+3.23 15.2+6.6
3K 101.3x17.9 77.7+8.8 12.30£1.02  60.3+10.1 6.10+2.54 9.8+3.7
QECMO 4 YRIT T 136.7+8.8 62.9+5.7 15.78+1.77 54.0+6.8 10.43+4.42 30.4+11.9
(n=32) JAITIR6 h 114.5+10.9 69.4+7.5 13.05+1.67  58.3+12.5 8.99+4.15 23.6+10.3
1K 100.4x13.8 77.6+9.5 11.76+0.67 62.3+8.4 7.11£3.44 12.86.4
2K 100.4£17.7  81.0£10.6 10.90+0.88 64.7+8.9 5.39+2.03 6.1+2.9
3K 92.2+18.8 82.9+10.3 10.77+0.64  67.0£14.6 3.81+0.64 3.5+1.5
) S| VRYTHT 140.5£6.7 62.7+5.2 16.09£2.55 53.8+6.9 9.58+3.27 30.2£10.1
(n=30) JRITIE6 h 103.6+10.0 73.08.2 12.18+1.73 59.7+11.8 7.68+3.35 22.4+9.4
1R 92.2:124 81.4+8.8 10.75+0.91 65.7+7.5 5.98+2.40 10.0+4.1
2K 919127 85.0+11.2 9.75+0.73 72.3£9.1 2.83+1.51 3.922.1
3K 81.6x14.9 86.4+7.9 9.41+0.75 73.7+£9.6 2.08+0.75 0.8+0.3
D5@ 4 F 19.391 25.080 61.954 9.172 12.374 21.506
P <0.001 <0.001 <0.001 0.004 0.001 0.000
D56 A F 89.205 86.564 180.761 43.256 66.290 46.817
P <0.001 <0.001 <0.001 <0.001 <0.001 0.000
DLEG s F 30.772 8.246 34.864 12.475 12.374 4.360
P <0.001 0.006 <0.001 0.001 0.001 0.041
R L L T EHE L ARE
S 4 s} [ BNP (ng/L) LVED(mm) LVEF(%) [ug/ (kg - min)] [ pg/ (kg - min) ]
(DIABP 4 IRITHT 2281884 52.98+3.74 26.5+3.9 11.65+4.90 1.55+0.60
(n=34) BITJR6 h 2067+1001 51.18+3.33 28.9+3.8 7.52+3.80 1.47£0.69
1K 1733704 48.39+3.06 31.9+3.4 5.82+2.58 1.21£0.61
2K 1198+603 47.32+3.92 36.1+4.6 4.61+1.84 0.74+0.33
3K 10424810 46.39+2.97 39.9+5.7 4.15+1.52 0.47+0.22
@ECMO 4 Epagill 2432891 52.44+4.06 26.2+4.0 12.00+3.89 1.64+0.54
(n=32) 1BITIE6 h 2216886 52.58+3.83 26.6+3.9 6.43+3.00 1.19+0.59
1K 20071044 52.12+3.84 27.1£3.8 3.69+1.09 0.97+0.40
2K 1456+783 51.80+3.59 29.1+3.8 1.96+0.71 0.49+0.22
3K 1208+550 50.90+2.46 32.4%4.2 1.39+0.56 0.29+0.06
WA IRITHT 2353+888 52.12+3.18 26.9+4.6 12.19+4.16 1.50+0.69
(n=30) 1BI7J56 h 1933775 50.60+2.97 34.0+4.1 3.78+1.42 1.07+0.52
1K 14694544 47.48+2.93 38.0+4.5 1.85+0.86 0.56+0.24
2K 9441337 46.28+2.17 43.9+3.6 0.86+0.44 0.22+£0.09
3K 771294 44.99+2.26 49.9+3.9 0.33+0.14 0.07+0.03
‘ F 4.281 54.661 96.059 29.386 11.995
D@ P 0.043 <0.001 <0.001 <0.001 0.001
N F 4.874 8.621 145.827 87.081 62.414
OO P 0.031 0.005 <0.001 <0.001 <0.001
F 13.61 116.82 463. 2.4 661
esoE oot com <om Zoo01 o001
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RIZEBEHRERIGRFEALLRHI(%) ]
Table 3. Comparison of complications and clinical outcomes

in three groups [ case (%) ]

4y IFRAE  WHLSE  AEBEESE T

MIABP 41(n=34) 8(23.53) 9(26.47)  15(44.12)
@ECMO 41(n=32) 15(46.88) 15(46.88)  12(37.50)
GBAH(n=30) 22(73.33) 23(76.67)  7(23.33)
X2 3.957 2.966 0.299
D5 P 0.047 0.085 0.585
X2 15875 16.063 3.052
DO P <0.001 <0.001 0.081
X2 4.504 5.792 1.462

5@
@50 P 0.034 0.016 0.227

*4.3AHRFZWICU EALLB(T0)
Table 4. Comparison of ICU expenses among the three

groups of patients in each period ( thousand yuan)

| 0~3K 3 REHICU &it

DIABP #H(n=34) 47.6+7.2 263.2+51.5 313.6£55.0

QECMO #H(n=32) 82.3x15.1 253.8x44.3 331.1x42.7

@A (n=30) 99.8+17.6 240.0+£34.1 324.3+40.3

.t -13.7977 1.133 -1.440

D5 P <0.001 0.262 0.155
¢ -14.449 2.460 -0.882

5@ &%

DEOHE P <0.001 0.017 0.382
t -2.392 1.371 0.644

5@ %

@50 P 0.020 0.175 0.522

3 % i

H 754 T IABP 5 ECMO 7E RCS H G4 3%
FRIAIT B IR IE 22 02 UBUE A 5, T H 22 08— 2 1)
P, AR E IR YT AR /b il 2RI SE T
TE WG IR IT R, a3 T TR OGO KRE M fE R
F U ORSCHEIR A BT 3 KSR FH 4 i A
WS FEAE I It 30 7 2% 6 A | I 453 A B I A8 T
iy BRI R E X H SR T X 4%
AN R A8 b ol T8 BE A 22 5=, U T 45 Rk
Mo ARSCER R, 3 LRE S N TR LHHRYT
J& , M3 3l 3 2 K i A48 A B A B8 o, 10
IABP \VA-ECMO K 35 WG I RE K 5 RT3
HMECG2H R 48 dn k35 3 IABP 4H J2 ECMO 4
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