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Héctor Hugo Escutia-Cuevas1

1Hospital Regional Puebla ISSSTE

February 6, 2021

Abstract

The intra-aortic balloon pump (IABP) is used to prevent complications after coronary artery bypass grafting (CABG) surgery;

although some results are controversial nowadays even contradictory. A new article on this field is published in this edition and

shows that the risk factors for in-hospital mortality are the preoperative plasma creatinine level and cardiopulmonary bypass

time in 177 patients. About the prophylactic use of the IABP regarding mortality the results reflected so far in meta-analyses

have been highly contradictory between them, and the risk factors associated with it have been several and different. This lack

of evidence has resulted in the continued variation of IABP use in these procedures. A large, multicenter RCT is certainly

required to take the next step towards more definitive evidence, either for or against, the use of IABP in high-risk CABG. Until

then, the unanswered questions regarding this topic will remain.
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Patients undergoing a coronary artery bypass grafting (CABG) surgery with comorbidities are considered
high-risk patients (1–4). The intra-aortic balloon pump (IABP) has been widely used to improve coronary
perfusion and prevent complications in CABG (5–7). Some recent randomized controlled trials (RCTs) have
suggested that IABP insertion does not improve the ventricular function and does not reduce complications
in patients with cardiogenic shock after acute myocardial infarction (AMI) (8), preoperative IABP use may
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prevent complications in high-risk patients undergoing CABG (9–12). A recent meta-analysis suggested that
preoperative IABP use is associated with mortality reduction (11), but these findings were mainly derived
from small RCTs.

A new article on this field is published in this edition of Journal of Cardiac Surgery and shows that the
risk factors for in-hospital mortality were reoperation (OR=5.07, 95% CI:1.17-21.9, p=0.03), preoperative
plasma creatinine (OR=3.2, 95% CI: 1.23-8.75, p=0.01), CPB time (OR=1.01, 95% CI: 1.00-1.03, p=0.02)
and AKI (OR=46.6, 95% CI: 5.67-383.3). On the other hand, the multivariable logistic regression analysis
shown that the risk factors for in-hospital mortality were preoperative plasma creatinine and CABG time,
OR=5.74 and OR=1.02, respectively (p<0.05). All this data consistent with another previous studies (11,
12, 14) thus deserving special attention.

There is still no consensus on the ideal time of insertion, since the preoperative (prophylactic) insertion of
IABP in the high risk patients CABG was reported by many studies and the results showed that complications
and mortality rate were similar with intraoperative IABP insertion (11, 15-17) as in this novel study only
including intraoperative IABP patients (13). Despite the existing information, the proper use of ventricular
support in CABG is still controversial. As will be seen later, articles endorse its preoperative use and in
other studies its intraoperative use. Obtaining contradictory results in both circumstances.

Regarding secondary endpoints, the study of Samadi et al shows that patients with LVEF [?]35% had longer
in-hospital length of stay (LOS) compared to patients with LVEF >50% (median [IQR] 10 [8-13] days and
8 [7-10] days respectively [p=0.04]), already seen in previous reports (9, 11, 14, 18). This outcome may
be explained by the time required for accomplish the IABP weaning as well as the time for recovery after
operation, a feature observed in almost all similar studies, thus giving an external validation to the results
obtained in the study.

Some strengths that characterize the study by Samadi et al, and that current and future studies evaluating
the effect of IABP must have, include the selection process with all patients individually assessed by a Heart
Team (Clinicians included cardiac anesthesiologists, cardiac surgeons, intensivists, and cardiologists). Also,
the use of contemporary techniques and medical management based on the latest coronary revascularization
guidelines (19, 20); as well as the comprehensive follow up of data regarding IABP management and weaning
protocol, which provides external validation to the results.

Referring to ”big data”, due to the high variability of definitions and the heterogeneity of the methods
and postoperative management, the results reflected so far in meta-analyses have been highly contradictory
between them (9, 18). Being this one more reason to generate homogenization in future studies evaluating
the use of IABP or another ventricular support device in CABG procedures. It would be desirable the
use of a standard definition of cardiovascular risk, since criteria for high-risk cardiac surgery vary between
reported studies. For example, low LVEF may be considered as <35% or <40%; as well as “significant” left
main occlusion, which has not been well defined and some studies consider >50% or >70% occlusion; or
the inclusion of previous CABG as relevant risk factor and a defined cutoff value for “higher” EuroSCORE
(22-24).

Many experts do not continue to acknowledge the potential utility of IABP use. An international consensus
conference on mortality reduction in cardiac anesthesia and intensive care has recently published a consensus
in this topic (25). Recognizing that there is a lack of general agreement regarding which nonsurgical interven-
tions can reduce mortality in cardiac surgery, the authors sought to address this issue with a consensus-based
approach identifying 11 nonsurgical interventions with possible survival implications for patients undergoing
cardiac surgery, the prophylactic IABP placement as one of these interventions, suggesting its use in high-risk
patients undergoing CABG might reduce mortality.

In conclusion, it is very clear that there remains a significant lack of true evidence related to the topic
of preoperative or intraoperative IABP use for high-risk CABG patients that can only be resolved with a
definitive RCT. This lack of evidence has resulted in the continued variation of IABP use in these procedures.
A large, multicenter RCT is certainly required to take the next step towards more definitive evidence, either
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for or against, the use of IABP in high-risk CABG. Until then, the unanswered questions regarding this
topic will remain.

REFERENCES

1. Christenson JT, Badel P, Simonet F, et al: Preoperative intraaortic balloon pump enhances cardiac
performance and improves the outcome of redo CABG. Ann Thorac Surg 1997; 64:1237-44.

2. Christenson JT, Simonet F, Schmuziger M: The effect of preoperative intra-aortic balloon pump support
in high risk patients requiring myocardial revascularization. J Cardiovasc Surg (Torino) 1997; 38:397–
402.

3. Suzuki T, Okabe M, Handa M, et al: Usefulness of preoperative intraaortic balloon pump therapy dur-
ing off-pump coronary artery bypass grafting in high-risk patients. Ann Thorac Surg 2004; 77(6):2056-9.

4. Christenson JT, Licker M, Kalangos A: The role of intra-aortic counterpulsation in high-risk OPCAB
surgery: A prospective randomized study. J Card Surg 2003; 18:286-94.

5. Shi M, Huang J, Pang L, et al: Preoperative insertion of an intra-aortic balloon pump improved the
prognosis of high-risk patients undergoing off-pump coronary artery bypass grafting. J Int Med Res
2011; 39:1163-8.

6. Hashemzadeh K, Hashemzadeh S: Early outcomes of intra-aortic balloon pump in cardiac surgery. J
Cardiovasc Surg (Torino) 2012; 53:387–392

7. Prondzinsky R, Unverzagt S, Russ M, et al: Hemodynamic effects of intra-aortic balloon counterpulsa-
tion in patients with acute myocardial infarction complicated by cardiogenic shock: The prospective,
randomized IABP shock trial. Shock 2012; 37:378–384

8. Thiele H, Zeymer U, Neumann FJ, et al: Intraaortic Balloon Pump in cardiogenic shock II (IABP-
SHOCK II) trial investigators: Intra-aortic balloon counterpulsation in acute myocardial infarction
complicated by cardiogenic shock (IABP-SHOCK II): Final 12 month results of a randomized, open-
label trial. Lancet 2013; 382:1638-45.

9. Rocha Ferreira GS, de Almeida JP, Landoni G, et al: Effect of a perioperative intra-aortic balloon pump
in high-risk cardiac surgery patients: a randomized clinical trial. Crit Care Med 2018; 46(8):742-50.

10. Lavana JD, Fraser JF, Smith SE, et al: Influence of timing of intraaortic balloon placement in cardiac
surgical patients. J Thorac Cardiovasc Surg 2010; 140(1):80-5.

11. Deppe A-C, Weber C, Liakopoulos OJ, et al: Preoperative intra-aortic balloon pump use in high risk
patients prior to coronary artery bypass graft surgery decreases the risk for morbidity and mortality—a
meta-analysis of 9,212 patients. J Card Surg 2017; 32(3):177–85.

12. Yang F, Wang J, Hou D, et al: Preoperative intra-aortic balloon pump improves the clinical outcomes
of off-pump coronary artery bypass grafting in left ventricular dysfunction patients. Sci Rep. 2016;
6:27645.

13. Samanidis G, Kanakis M, Balanika M, et al: Analysis of risk factors for in-hospital mortality in 177
patients who underwent isolated coronary bypass grafting and received intra aortic balloon pump. J
Cardiac Surg. 2021; ahead of print.

14. Escutia-Cuevas HH, Suarez-Cuenca JA, Espinoza-Rueda MA, et al: Preoperative Use of Intra-
Aortic Balloon Pump Support Reduced 30-Day Mortality in a Population with LVEF >35% and
High Surgical Risk after Coronary Artery Bypass Graft Surgery. Cardiology 2020;145:267-274. doi:
10.1159/000506393.

15. Liu F, Yang F, Du Z, et al. Timing of Intra-Aortic Balloon Pump Placement Before Off-Pump Coronary
Artery Bypass Grafting and Clinical Outcomes. Artif Organs 2018;42:263-270.

16. Zaky SS, Hanna AH, Sakr Esa WA, Xu M, Lober C, Sessler DI, et al. An 11-year, single-institution
analysis of intra-aortic balloon pump use in cardiac surgery. J Cardiothorac Vasc Anesth. 2009;23:479-
83.

17. Chang SN, Hwang JJ, Chen YS, Lin JW, Chiang FT. Clinical experience with intra-aortic balloon coun-
terpulsation over 10 years: a retrospective cohort study of 459 patients. Resuscitation. 2008;77:316-24.

18. Zangrillo A, Pappalardo F, Dossi R, et al: Preoperative intra-aortic balloon pump to reduce mortality
in coronary artery bypass graft: A metaanalysis of randomized controlled trials. Crit Care 2015; 19:10.

3



P
os

te
d

on
A

u
th

or
ea

6
F

eb
20

21
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
61

26
24

83
.3

26
57

58
2/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

19. Windecker S, Kohl P, Alonso F, et al: 2014 ESC/EACTS Guidelines on myocardial revascularization:
the Task Force on Myocardial Revascularization of the European Society of Cardiology (ESC) and
the European Association for Cardio-Thoracic Surgery (EACTS). Developed with the special contri-
bution of the European Association of Percutaneous Cardiovascular Interventions (EAPCI). Eur J
Cardiothorac Surg 2014; 46(4):517-92.

20. Fihn SD, Gardin JM, Abrams J, et al: 2012 ACCF/AHA/ACP/AATS/PCNA/SCAI/STS guideline
for the diagnosis and management of patients with stable ischemic heart disease. J Am Coll Cardiol
2012; 60:e44–164.

21. Ranucci M, Castelvecchio S, Biondi A, et al: Surgical and Clinical Outcome Research (SCORE) Group:
A randomized controlled trial of preoperative intra-aortic balloon pump in coronary patients with poor
left ventricular function undergoing coronary artery bypass surgery. Crit Care Med 2013; 41:2476-83.

22. Zhang L, Gao CQ, Li BJ, et al: Effects of peri-operative intra-aortic balloon pump support in high
EuroSCORE patients undergoing cardiac surgery (in Chinese). J Southern Med Univ 2011; 31:730–3.

23. Baskett RJ, O’Connor GT, Hirsch GM, et al: The preoperative intraaortic balloon pump in coronary
bypass surgery: A lack of evidence of effectiveness. Am Heart J 2005; 150:1122–7.

24. Lomivorotov VV, Boboshko VA, Efremov SM, et al: Levosimendan an intra-aortic balloon pump in
high-risk cardiac patients. J Cardiothorac Vasc Anesth 2012; 26:596–603.

25. Landoni G, Lomivorotov V, Silvietti S, et al. Nonsurgical strategies to reduce mortality in patients
undergoing cardiac surgery: An updated consensus process. J Cardiothorac Vasc Anesth 2018;32:225–
35.

4


