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The Effect of Intraaortic Balloon Pumping
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* PCPS (Percutaneous CardioPulmonary Support ) #% & B0 m+# B
* ECPR (Extracorporeal CardioPulmonary Resuscitation)
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A. Indication for ECMO in adult cardiac failure is cardiogenic shock:
1. Inadequate tissue perfusion manifested as hypotension and low cardiac output despite
adequate intravascular volume.

2. Shock persists despite volume administration, inotropes and vasoconstrictors, and
intraaortic balloon counterpulsation 1f appropriate.

3. Typical causes: Acute myocardial infarction, Myocarditis, Peripartum Cardiomyopathy,
Decompensated chronic heart failure, Post cardiotomy shock.

4, Septic Shock is an indication in some centers. B{MIEEZAADFEICEHRIESNTLVA

ECMO: Advantages: Biventricular support, bedside immediate application, oxygenation,
Biventricular failure, Refractory malignant arrythmias, Heart failure with severe pulmonary
failure

ECMO is a bridge to...

Recovery: Acute MI after revascularization, Myocarditis, Postcardiotomy
Transplant: Unrevascularizable acute MI, Chronic heart failure
Implantable circulatory support: VAD, TAH
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Intra—Aortic Balloon Pumping
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Extracorporeal Life Support Organization (ELSO)

Guidelines for Adult Cardiac Failure
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Lack of Survival Benefit Found With Use of Intraaortic Balloon Pump in
Extracorporeal Membrane Oxygenation

- A Pooled Experience of 1517 Patients

Richard Cheng, MD!; Rory Hachamovitch, MD?; Raj Makkar, MD!; Danny Ramzy, MD, PhD3; Jaime D. Moriguchi,
MD1: Francisco A. Arabia, MD3; Fardad Esmailian, MD3: Babak Azarbal, MD!4 J Invasive Cardiol 2015; 27:453-458

Table 1. Results of main and subgroup analyses.

Numberof Number of Cumulative Rate,
Patients

Studies

Main analysis 16
(all studies])

Reanalysis 15
Analysis AMI 5
Analysis PCS 4
Analysis prior 5
Analysis routine 5

1517

1430
288
811
301
74

ECMO Alone
256/683 (37.5%)]

241/637 (37.8%)
29/73 (39.7%)
108/354 (30.5%]
91/185 (49.2%]
32/150 [21.3%)

Cumulative Rate,
ECMO With IABP

294/834 (35.3%)

266/793 (33.5%)
84/215 (39.1%)
124/457 (27.1%)
51/116 (44.0%]

162/564 (28.7%)

Cochran’s

Q
14.354

6.939
1.866
0.895
3.285
343

P-Value
Heterogeneity

50

94
(6
83
)
63

lZ

0.00%

0.00%
0.00%
0.00%
0.00%
0.00%

Risk
Ratio

1143

1.052
1120
1121
0.948
1102

ECMO = extracorporeal membrane oxygenation; IABP = intraaortic balloon pump; AMI = acute myocardial infarction; PCS = postcardiotomy cardiogenic shock.
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95% Confidence

Interval
0.973-1.343

0.886-1.249
0.772-1.624
0.826-1.520
0.718-1.252
0.806-1.506

P-
Value

10

56
95
46
A1
54
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Design/Data Source

Retrospectlve cohort study
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Statistical Analysis (1)
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Statistical Analysis @)
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Result



Cardiogenic shock 3907 applied to VA-ECMO

A total of 2257 were excluded, including

2187 with cardiac arrest at pre-hospital, and

70 patients aged < 19 years-old.

Eligible 1650

[ABP combined with
VA-ECMO 604

VA-ECMO alone 1046

24 RAAICEA

!

Propensity score
matching 1

[ABP combined with
VA-ECMOQO 533

C statistic 0.67
VA-ECMO alone 533
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Age (yr), n (%)
19-39
40-59
60- 79
<80

Sex, n (%)
Male

VA-ECMO
Alone

726 (69.4)

Unmatched Groups

IABP
Combined
With
VA-ECMO

Standardized

Difference
(%)

VA-ECMO
Alone
(n=533)

Matched Groups

|ABP
Combined

With
VA-ECMO
(n=533)

[ 60-79RE D BHEH B
40 (6.6) 6.2 051  31(58) 35 (6.6)
116 (19.2) b3 122(229) 107 (20.1)
359 (59.4) -19 307 (576) 319(a9 1
80 (14.7) 0.8 73(137)  76(143)
436 (72.2) 0.1 023 391(734) 383(719)

Standardized
Difference
(%)

0.7

0.58



Unmatched Groups Matched Groups

IABP IABP
Combined Combined
VA-ECMO With Standardized VA-ECMO With Standardized
Alone VA-ECMO Difference Alone VA-ECMO Difference

Variables (n =1,046) (n =604) (%) (n =533) (n=533) (%)

Etiology, n (%) | EmEOER DL (EEESEL) S
Jschemicheart disease 473 (46.2) 230(38.1) 145 004 2170407 200 (309) 3.1 094
Heart failura 404 (386) 245 (406) -4.0 203 (38.1 216 (405 -5.0

Carditis 74 (71) 56 (9.3) -8.0 48 (9.0) 8(9.0) 0.0
Valvular disease 63 (6.0) 53 (8.8) -105 48 (9.0) 49 (79) 40
Cardiomyopathy 19(1.8) 15 (2.5) -46 10(1.9) 13(2.4) -39
Takotsubo 9(0.9) 4(0.7) 2.3 6(1.1) 4(08) 39
cardiomyopathy
Infectious endocarditis 4(04) 1(02) 4.1 1 (0.2) 1(02) 0.0
Academic hospital, n (%) 363 (34.7) 178 (29.5) 11.2 003 168(315) 164(30.8) 16 0.79

Hospital volume per year, 783 (5.818) 9.20 (7.370) -206 <005 817(6.059) 829 (6537) -19 0.86

mean (SD)



Unmatched Groups

Matched Groups

IABP
Combined
With Standardized
VA-ECMO Difference
(n =604) (%)

IABP
Combined
With Standardized
VA-ECMO Difference
(n =533) (%)

VA-ECMO
Alone
(n =1,046)

VA-ECMO
Alone

VELEDLIES (n =533)

Noradrenalin, n (90) 728 (69.6) 473 (78.3) -20.0 <005 421 (79.0) 411 (771) 45 0.46
Dopamine, n (%) 690 (66.8) 459 (76.0) -20.4 <005 402 (754) 385 (74.1) 3.0 0.62
Dobutamine, n (%) 510 (48.8) 392(64.9) -33.0 <005 3b1(6b9) 335(629) 6.3 0.31
Adrenalin, n (%) 594 (66.8) 287 (475) 18.6 <005 268 (60.3) 269 (50.5) -0.4 0.95
Amiodarone, n (%0) 246 (235) 167 (276) —-9.5 006 152(2856) 145(272) 29 0.63
Nifekalant, n (%0) 63 (6.0) 38 (6.3) —-1.1 083 27 (b.1) 35 (6.6) -6.4 0.30
Lidocaine, n (90) 383 (36.6) 290 (48.0) -23.2 <005 240(450) 242 (45.4) -0.8 0.90
NaHco,, n (%) 574 (64.9) 375 (62.1) -14.7 <005 329(61.7) 326(61.2) 1.2 0.85
Percutaneous coronary hO2 (499) 327 (b4.1) -85 010 285 (55.3) 299 (b6.1) -15 0.81
intervention, n (%) LIEHHAPCIEDITTLVS
Coronary artery bypass 111 (106) 122 (20.2) -26.8 <005 T79(14.8) 84 (15.8) -2.6 0.67
graft, n (%)
Continuous renal 264 (24.3) 152 (26.9) -2.0 069 1560(28.1) 141(26.5) 3.8 0.54

replacement therapy,
n (%)



TABLE 2. Comparisons of Mortality Rates and Proportions of Patients Weaned From
Venoarterial Extracorporeal Membrane Oxygenation

Intraaortic Balloon Pumping

Outcomes VA-ECMO Alone Combined With VA-ECMO

Unmatched groups

28-d mortality 650/1,046 (62.1) 087/604 (475) < 0.001
In-hospital mortality 708/1,046 (67.7) 330/604 (54.6) < 0.001
Weaned from VA-ECMO 685/1,046 (65.5) 505/604 (83.6) < 0.001

Propensity-matched groups
28-d mortality 310/533 (58.2) 258/533 (48.4)

In-hospital mortality 344/533 (64.5) 298/533 (65.9)
Weaned from VA-ECMO 391/533 (73.4) 440/533 (82.6)

Primary outcome (28 A7 . BRRETZXR) (FIABPEHTHEEZEZLH>TEL
Secondary outcome(VA-ECMOMWN o D EERRE) (XIABPEHTHAEEZLXI>THL




TABLE 3. Comparison Mortality With or Without Continuous Renal Replacement Therapy
in Propensity Score-Matched Group

Intraaortic Balloon Pumping

Outcomes VA-ECMO Alone Combined With VA-ECMO

28-d mortality

Without continuous renal replacement therapy 215/383 (56.1) 167/392 (42.6) < 0.001
With continuous renal replacement therapy 95/150 (63.3) 50/91 (564.9) 0.831
. . 141TIX?
In-hospital mortality
Without continuous renal replacement therapy 236/383 (61.6) 197/392 (50.3) 0.001
With continuous renal replacement therapy 108/150 (72.0) 101/141 (71.6) 0.944
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Survival rate

0.2

IABP combined with VA-ECMO

0.0

I
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Discussion
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Lack of Survival Benefit Found With Use of Intraaortic Balloon Pump in
Extracorporeal Membrane Oxygenation

- A Pooled Experience of 1517 Patients

Richard Cheng, MD!; Rory Hachamovitch, MD?; Raj Makkar, MD!; Danny Ramzy, MD, PhD3; Jaime D. Moriguchi,
MD1: Francisco A. Arabia, MD3; Fardad Esmailian, MD3: Babak Azarbal, MD!4 J Invasive Cardiol 2015; 27:453-458

Table 1. Results of main and subgroup analyses.

Numberof Number of Cumulative Rate,
Patients

Studies

Main analysis 16
(all studies])

Reanalysis 15
Analysis AMI 5
Analysis PCS 4
Analysis prior 5
Analysis routine 5

1517

1430
288
811
301
74

ECMO Alone
256/683 (37.5%)]

241/637 (37.8%)
29/73 (39.7%)
108/354 (30.5%]
91/185 (49.2%]
32/150 [21.3%)

Cumulative Rate,
ECMO With IABP

294/834 (35.3%)

266/793 (33.5%)
84/215 (39.1%)
124/457 (27.1%)
51/116 (44.0%]

162/564 (28.7%)

Cochran’s

Q
14.354

6.939
1.866
0.895
3.285
343

P-Value
Heterogeneity

50

94
(6
83
)
63

lZ

0.00%

0.00%
0.00%
0.00%
0.00%
0.00%

Risk
Ratio

1143

1.052
1120
1121
0.948
1102

ECMO = extracorporeal membrane oxygenation; IABP = intraaortic balloon pump; AMI = acute myocardial infarction; PCS = postcardiotomy cardiogenic shock.
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Table 2. Studies included in analysis: baseline characteristics.

Study @ Patient Patient Age  Number of Peripheral Mean Time IABP IABP Overall PCS Sub-
Type Age Range Males ECMO on ECMO Survival to Survivalto Number of Analyses
[years) [years) (hours) D/C D/C CABGs
Aoyama' 38 AMI 599 £13.5 - 35(92.1%) 38 (100.0%) 126.5 35(92.1%) 13(37.1%) 14 (36.8%) N/A AMI, Routine
Asaumi® 14 Myocarditis 38.4 +15.8 16-67 7(50.0%)] 14 [100.0%) 130* 6(42.9%) 3(50.0%) 10 (71.4%) N/A Prior
Aziz** 10 Mixed, 45 +18 18-73 5(50.0%) 10[100.0%] 139.2+96 2(20.0%] 2[100.0%)]) 6 [60.0%) N/A -
Beurtheret® 87 M 46 + 15 - 59 (67.8%) 87 (100.0%) - 27 [31.0%) 10 (37.0%) 32 (36.8%) N/A Prior
Chen? 36 AMI 58.0 +10 - 33(91.7%) 36 (100.0%) 1085+775 31(861%) 12(38.7%] 12(33.3%) N/A AMI, Prior
Chung?®® 20 AMI 67.7 + 117 - 14 (70.0%) - 91.2+96  14(70.0%]) 7(50.0%) 10 [50.0%)] N/A AMI
Elsharkawy?’ 233 PCS 57* Adults 157 (67.4%) 156 [67%)] - 22 (9.4%]) 7(31.8%) 84 (36.1%) 66/149 PCS
(44.3%)
Hei®® 68 Mixed 492 +13.3 =18 52 [76.5%) 67 [99%) N4.6 +677 1N[16.2%) 6(54.5%) 43(63.2%) N/A Prior
Mikus? 14 PCS 531+143 2570 9(64.3%) 6 (42.9%) 120* 13(92.9%) 6[46.2%) 6(42.9%) 3/14(21.4%) PCS, Routine
Park® 96 AMI 65* - 74 (77.1%) 96 (100%) - 41(42.7%) 20 (48.8%) 45 (46.9%) N/A AMI, Prior
Rastan? 517 PCS 63.5+11.2 18-84 370 ([71.6%)] 141 |27.3°/o| 792 +69.6 383(741%) 99(25.8%) 128(24.8%) :[3210435 PCS, Routine
Sakamoto* 98 AMI 72 +12 - 65 (66.3%) - 68.9 + 627 94(95.9%)] 32(34.0%) 32(32.7%) N/A AMI, Routine
Shinn? 92 Mixed 56 +18 14-85 59(64.1%)] 92(100%)] 909+1260 31(33.7%) 13(41.9%] 39 (42.4%) N/A B
Unosawa® 47 PCS 644 +125 22-83 35(745%) 32 |68.1%| 635+ 615 39(83.0%] 12(30.8%)] 14[29.8%) 24/48(51.1] PCS, Routine
Wang?® 87 PCS 657 - 51(58.6%) - 61+ 37 41 (471%) 28(68.3%) 43(49.4%) 17/87(19.5%) -
Wu?® 60 Mixed 51.33 19-83 40 (66.7%) - 97.3 44 [73.3%) 24(54.5%) 32[53.3%)] N/A -

ECMO = extracorporeal membrane oxygenation; IABP = intraaortic balloon pump; D/C = discharge; PCS = postcardiotomy cardiogenic shock; CABG = coronary artery bypass grafting; AMI = acute
myocardial infarction, *Median value.
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