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Dear Dr. Engin and Dr. Guvenc,
Thank you very much for your interest in our 
article entitled “Hemodynamic effects of lar-
ger volume intra-aortic balloon pump during 
high-risk percutaneous coronary intervention” 
[1]. We respond to your questions with gre-
at pleasure.

This was a single-center, prospective, 
and randomized study. We used an online 
randomization tool (using multiple permuted 
blocks) to assign the consecutive high-risk 
patients scheduled by the local Heart Team 
for percutaneous coronary intervention (PCI) 
to one of the three study groups with the 
following interventions: a) PCI without he-
modynamic support; b) PCI with a standard 
volume intra-aortic balloon pump (IABP) and 
finally c)  PCI with a larger volume balloon. 
Since some patients did not meet all our 
inclusion and exclusion criteria (as shown in 
Supplementary material, Figure S1) but still 
their PCIs were deemed high-risk, we per-
formed these interventions according to the 
protocol without a support device and only in 
a few cases with a larger balloon and included 
this cohort for final per-treatment analysis.

We know that the IABP is a relatively weak 
hemodynamic support device and accordin-
gly, it does not affect short-term mortality in 
high-risk PCI [2]. But in our view, contrary to 
cardiogenic shock, in elective high-risk PCI, 
mortality is not a good efficacy marker. For 
the operator, it is important to have stable pa-
tient hemodynamics to be able to perform all 
the planned interventions and optimization, 
which might affect long-term rather than  
early major adverse cardiovascular events, 
as was shown in the 5-year results of the 

BICIS-1 trial [3]. Indeed, in our previous work 
concerning the same cohort, we were able to 
show that MEGA balloon use was associated 
with a reduction in composite hemodynamic 
endpoint [4]. So, we think, that excluding 
extreme patients, an IABP of larger volume 
might be a good (and cheaper) alternative to 
Impella devices.

Peripheral arterial disease was an exc-
lusion criterion only if we knew that severe 
ilio-femoral disease was previously diagnosed. 
In some cases, we were unable to place an 
IABP because of severe lesions that were not 
diagnosed before randomization. At present, 
our daily practice is to have in all patients 
some form of visualization (preferably com-
puted tomography angiography). We did 
not use peripheral intervention to facilitate 
placement of an IABP.

We did not use the axillary route for IABP 
placement. In Poland, there is  experience in 
some centers with an Impella placed percuta-
neously via the axillary artery with very good 
results and low complication rates in cases 
when peripheral access is unavailable [4, 5].

The heart failure definition was clinical. 
Although majority of patients had low (<35%) 
ejection fraction, they were not classified as 
heart failure if their predominant symptom 
was angina instead of dyspnea or fatigue. We 
agree that EuroScore II was very high in our 
cohort, which means that the patients had 
a high surgery risk. On the other hand, the 
SYNTAX Score was also high denoting high PCI 
risk. In every case, we asked for a Heart Team 
consultation, and it was the cardiac surgeon 
who decided if a patient was not suitable for 
coronary artery bypass grafting. This is our de-
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fault strategy to have an agreement between a cardiologist 
and a cardiac surgeon before complex and high-risk PCI.

We hope our explanation has answered your qu-
estions. Once more. thank you for your interest in our study.

Article information 
Conflict of interest: None declared. 

Funding: None. 

Open access: This article is available in open access under Creative 
Common Attribution-Non-Commercial-No Derivatives 4.0 Interna-
tional (CC BY-NC-ND 4.0) license, which allows downloading and 
sharing articles with others as long as they credit the authors and the 
publisher, but without permission to change them in any way or use 
them commercially. For commercial use, please contact the journal 
office at polishheartjournal@ptkardio.pl

REFERENCES
1.	 Zeliaś A, Zajdel W, Malinowski K. Hemodynamic effects of larger volume 

intra-aortic balloon pump during high-risk percutaneous coronary 
interventions. Kardiol Pol. 2023; 81(12): 1257–1264, doi:  10.33963/v.
kp.98410, indexed in Pubmed: 38189506.

2.	 Perera D, Stables R, Thomas M, et al. Elective intra-aortic balloon 
counterpulsation during high-risk percutaneous coronary interven-
tion: a randomized controlled trial. JAMA. 2010; 304(8): 867–874, 
doi: 10.1001/jama.2010.1190, indexed in Pubmed: 20736470.

3.	 Perera D, Stables R, Clayton T, et al. Long-term mortality data from the 
balloon pump-assisted coronary intervention study (BCIS-1): a ran-
domized, controlled trial of elective balloon counterpulsation during 
high-risk percutaneous coronary intervention. Circulation. 2013; 127(2): 
207–212, doi: 10.1161/CIRCULATIONAHA.112.132209, indexed in Pub-
med: 23224207.

4.	 Zeliaś A, Zajdel W, Malinowski K, et al. Circulatory support with 
larger volume intra-aortic balloon pump vs. standard volume or 
no-balloon pump during high-risk percutaneous coronary interven-
tions. A randomised study. Postepy Kardiol Interwencyjnej. 2020; 16(1): 
30–40, doi: 10.5114/aic.2020.93910, indexed in Pubmed: 32368234.

5.	 Sacha J, Krawczyk K, Gwóźdź W, et al. Percutaneous transaxillary approach 
through the first segment of the axillary artery for the Impella-supported 
PCI Versus TAVR. Sci Rep. 2024; 14(1): 1016, doi: 10.1038/s41598-024-
51552-3, indexed in Pubmed: 38200136.

http://dx.doi.org/10.33963/v.kp.98410
http://dx.doi.org/10.33963/v.kp.98410
https://www.ncbi.nlm.nih.gov/pubmed/38189506
http://dx.doi.org/10.1001/jama.2010.1190
https://www.ncbi.nlm.nih.gov/pubmed/20736470
http://dx.doi.org/10.1161/CIRCULATIONAHA.112.132209
https://www.ncbi.nlm.nih.gov/pubmed/23224207
http://dx.doi.org/10.5114/aic.2020.93910
https://www.ncbi.nlm.nih.gov/pubmed/32368234
http://dx.doi.org/10.1038/s41598-024-51552-3
http://dx.doi.org/10.1038/s41598-024-51552-3
https://www.ncbi.nlm.nih.gov/pubmed/38200136

