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ABSTRACT
Based on the findings from prior experimental studies and few recent reports in human patients, hemolysis and

subsequent Acute Kidney Injury (AKI) are potential complications of delivery of high-voltage pulses in Pulsed-Field

Ablation (PFA). Even though the risk and severity of hemolysis has been demonstrated to be determined by the

number of applications, the safety threshold of the same is not clearly delineated yet. However, based on our

experience, the risk of AKI can be mitigated by planned peri-procedural hydration therapy and close monitoring of

the functional status of the kidneys in the immediate post-procedure period. Large studies are warranted to define the

safety limit of the extent of applications and the best therapeutic approach to reduce the risk of AKI to the minimum,

when higher number of applications are needed to treat the arrhythmia.
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DESCRIPTION
Pulsed-Field Ablation (PFA), a newly introduced non-thermal 
approach for the management of Atrial Fibrillation (AF) is 
rapidly emerging as the technology with many promises such as 
tissue-selectivity, ability to create durable lesions and high safety 
profile. However, the high voltage pulses can potentially cause 
hemolysis, as shown by earlier experimental studies [1,2]. 
Exposure to free-hemoglobin released from the lysed red blood 
cells could subsequently cause adverse clinical outcomes such as 
Acute Kidney Injury (AKI) [3]. Under physiologic conditions, 
free-hemoglobin gets bound to the scavenger protein, 
Haptoglobin and the complex gets cleared by spleen and liver 
macrophages. However, extra hemolysis can cause saturation of 
this scavenger system leading to extra burden on the glomerular 
filtration and AKI [3]. Very few studies have reported about this 
newly recognized complication of PFA.

Venier, et al., had two cases of AKI post-PFA occurred in 
mid-2023, following which they evaluated 68 consecutive 
patients undergoing PFA procedure [4]. Significantly depleted 
Haptoglobin (marker of hemolysis) level (<0.04 g/L) was detected 
in 19 of the 68 (28%) patients. Median number of PFA 
applications in the overall population was 64 (54; 76). Total 
number of applications was significantly higher in the 19

patients experiencing hemolysis vs the no-hemolysis group 
(median number of applications: 75 vs  62, p=0.011). More   than 
70 applications was shown to have better sensitivity and 
specificity to predict haemolysis. The study reported a significant 
inverse correlation between the number of applications and the 

We evaluated the occurrence of hemoglobinuria after PFA and 
its impact on renal function in consecutive AF patients from 
multiple centers [5]. All underwent isolation of Pulmonary Veins 
(PV) and ablation of additional structures such as left atrial 
posterior wall and other non-PV foci, as needed.

Our main findings were the following: 1) 21 (75%) patients 
undergoing PFA without periprocedural-hydration experienced 
hemoglobinuria with increase in serum Creatinine (s-Cr) and 
decrease in haptoglobin in blood, 2) 4 of these 21 patients that 
received a mean of 94 applications developed oliguria and the s-
Cr was elevated ≥ 3 times than their mean baseline value, 
meeting the diagnostic criteria for AKI III, 3) no increase in s-Cr 
was noticed in the 75 patients that received hydration therapy 
following a mean of 59.28 ± 22.49 PFA applications (4 patients 
got >90 applications) and 4) hydration and number of 
applications were independent predictors of AKI following PFA. 
Our study was the first to demonstrate that simple steps such as
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anesthesia and maintaining an optimal blood pressure during
the procedure.
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planned peri-procedural hydration can prevent an impending 
AKI in patients undergoing extensive ablation.

In a recent article posted in the medRxiv public domain, 
Osmancik et al., analyzed hemolysis in consecutive patients 
undergoing Pulmonary Vein Isolation (PVI) with PFA or 
Radiofrequency Ablation (RFA) [6]. The markers of hemolysis 
were significantly increased with PFA compared to RFA. 
Moreover, hemolysis was higher in patients receiving PVI + 
additional ablation than PVI-only (the extent of hemolysis was 
dependent on the number of PF applications). This study has 
neither reported the safety threshold for PF applications nor 
provided any management strategy to prevent AKI.

CONCLUSION
Hemolysis to some degree seems to be an obvious consequence 
of PFA with the number of applications determining its severity. 
Efficacy and safety of therapeutic strategies that target cell-free 
hemoglobin are not established yet, in clinical settings. Greater 
understanding of the risk factors that increase vulnerability for 
hemolysis and delineation of safety thresholds for number of PF 
applications will likely reveal more targeted approaches in the 
future, for prevention of this imminent complication. Until 
then, the simple strategy of peri-procedural hydration therapy 
should be adopted in all patients receiving AF ablation beyond 
PVI. In addition to avoiding hypotension during general

J Clin Exp Cardiolog, Vol.15 Iss.05 No:1000886 2

https://www.liebertpub.com/doi/full/10.1089/bioe.2019.0029
https://www.liebertpub.com/doi/full/10.1089/bioe.2019.0029
https://www.pnas.org/doi/abs/10.1073/pnas.74.5.1923
https://www.pnas.org/doi/abs/10.1073/pnas.74.5.1923
https://www.nature.com/articles/cddis2015392
https://www.nature.com/articles/cddis2015392
https://www.sciencedirect.com/science/article/abs/pii/S2405500X23009593
https://www.sciencedirect.com/science/article/abs/pii/S2405500X23009593
https://www.medrxiv.org/content/10.1101/2024.02.15.24302907v1
https://www.medrxiv.org/content/10.1101/2024.02.15.24302907v1
https://www.medrxiv.org/content/10.1101/2024.02.15.24302907v1
https://academic.oup.com/europace/article/26/1/euad371/7510866
https://academic.oup.com/europace/article/26/1/euad371/7510866

	Contents
	Acute Kidney Injury Subsequent to Hemolysis Following Pulsed-Field Ablation of Atrial Fibrillation
	ABSTRACT
	DESCRIPTION
	CONCLUSION
	REFERENCES


