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PFA Safety in the “Real World” 
MANIFEST-PF Survey Outcomes 

E.Ekanem, VY.Reddy, B.Schmidt, et al, Europace  24:1256–1266 (2022) 

PFA-Specific AEs 

24 centers in Europe 

1,758 Patients  

90 Operators   

99.9% Acute PVI Success 

Limitations 
1. Center-level survey 
2. No long-term efficacy 



1,568 Patients 
(de novo Ablations)  

77 Operators   

• Retrospective study including all Post-CE Mark PFA 
cases after March 1, 2021 (up to May 30, 2022) 
– All consecutive patients undergoing PFA 
– Only First-time AF ablation procedures 

• Patient-level data was acquired & analyzed 
• Approved by the EC at Homolka Hospital, Prague 
• Primary Effectiveness Outcome:   

– Freedom from AF/AFL/AT recurrence ≥30 sec (post 
3-mo blanking period) 

– Follow-up per usual center practice 
• Secondary Effectiveness Outcomes: 

– Freedom from AF/AFL/AT (post 3-mo blanking) + 
freedom from class I/III AADs + redo ablation 

• Safety Data 
– Acute & Chronic major & minor adverse events 

CRFs sent to 24 Centers 

Participation by  
24 of 24 EU centers 

(100% Participation) 

MANIFEST-PF Registry  
Rationale & Design 



Patients w/ 

available data 
Value (%) 

Age (mean ± SD) 1,568 (100%) 64.5 ± 11.5 

Female (%) 1,568 (100%) 553 (35%) 

Body Mass Index (kg/m2) (mean ± SD) 1,554 (99.1%) 28 ± 5 

AF Type (%)     

    Paroxysmal  1,568 (100%) 1021 (65%) 

    Persistent 1,568 (100%) 498 (32%) 

    Long-standing persistent  1,568 (100%) 49 (3%) 

Comorbidities 
CHA2DS2-VASc (mean ± SD) 1,568 (100%) 2.2 ± 1.6 

Atrial flutter (%) 1,235 (78.8%) 158 (12.8%) 

Coronary artery disease (%) 1,235 (78.3%) 167 (13.5%) 

Diabetes (%) 1,568 (100%) 196 (12.5%) 

Hypertension (%) 1,568 (100%) 959 (61.1%) 

Heart failure (%) 1,568 (100%) 226 (14.4%) 

Sleep apnea (%) 1104 (70.4%) 102 (9.2%) 

Prior stroke/TIA (%) 1568 (100%) 97 (6.2%) 

COPD (%) 992 (63.3%) 50 (5%) 

MANIFEST-PF: Results 
Baseline Patient Characteristics - 1 



MANIFEST-PF: Results 
Baseline Patient Characteristics - 2 

Patients w/ available 
data 

Value (%) 

Echocardiographic parameters 

LVEF (%) (median, IQR) 1,381 (88.1%) 60 (55 – 64) 

LA diameter (mm) (median, IQR) 1,220 (77.8%) 42 (39 – 46) 

Medications 

Class I AADs (%) 1,566 (99.9%) 343 (21.9%) 

Class III AADs (%) 1,567 (99.9%) 279 (17.8%) 



MANIFEST-PF: Results 
Procedural Characteristics - 1 

Patients w/ 
available data 

Value (%) 

Ablation Lesion Sets 
Pulmonary vein isolation (%) 1,568 (100%) 1,568 (100%) 

     Acute success (%) 1,568 (100%) 1,556 (99.2%) 

Additional non-PV ablation (%) 1,568 (100%) 359 (22.8%) 

         LA posterior wall ablation (%) 1,568 (100%) 173 (11%) 

         “Roof” line (%) 1,568 (100%) 21 (1.3%) 

         Mitral line (%) 1,568 (100%) 37 (2.4%) 

         CTI ablation (%) 1,568 (100%) 84 (5.4%) 

         Other ablation (%) 1,568 (100%) 44 (2.8%) 

Energy used to perform Non-PV ablation     

         Pulsed Field energy 359 (100%) 305 (85%) 

         Radiofrequency 359 (100%) 54 (15%) 



MANIFEST-PF: Results 
Procedural Characteristics - 2 

Patients w/ 
available data 

Value (%) 

Endotracheal intubation (%) 1,568 (100%) 317 (20%) 

Electroanatomical mapping (%) 1,568 (100%) 457 (29%) 

ICE Imaging (%) 1,234 (79%) 407 (33%) 

Fluoroscopy time (min) (median, IQR) 1,521 (97.0%) 12 (7 – 19) 

Procedure time (min) (median, IQR) 1,540 (98.2%) 61 (40 – 90) 

Same day discharge (%) 1234 (78.7%) 101 (6.4%) 



MANIFEST-PF: Results 
Follow-Up Details 

N=1,568 

Follow up duration, days (median, IQR) 367 (289 – 421) 

No. of follow up 24-hour Holter monitors (median, IQR) 2 (1 – 3) 

No. of follow up visits (median, IQR) 3 (2 – 3) 

No. of Patients Receiving Class I/III AADs at 12 mo * 168 (10.7%) 

Time to AF/AFL recurrence, days (median, IQR) 180 (129 – 266) 

Redo-ablation (%) 148 (9.3%) 

* Data available in 1,145 of 1,568 patients (73%) 



MANIFEST-PF: Primary Outcome 
Kaplan-Meier Analysis: Freedom from AF/AFL/AT 

12-mo KM Estimate 95% Cis 
78.1% (76.0 – 80.0%) 

Full Cohort 

Paroxysmal AF 

(LS/) Persistent AF 

Log Rank (Mantel-Cox), p=0.001 

12-mo KM Estimates (95% CIs) 
Paroxysmal AF:  81.6% (79 – 84%) 
(LS)Persistent AF:  71.5% (67 – 75%) 

By AF Subtype 



MANIFEST-PF: Primary Outcome 
Kaplan-Meier Analysis: Freedom from AF/AFL/AT 

Persistent AF 

LS-Persistent AF 

Log Rank (Mantel-Cox), p=0.15 

12-mo KM Estimates (95% CIs) 
Persistent AF:  71.3% (67 – 75%) 
LS-Persistent AF:  73.5% (59 – 85%) 

Non-Paroxysmal AF Subtypes 

12-mo KM Estimate 95% Cis 
78.1% (76.0 – 80.0%) 

Full Cohort 



Odds Ratio (95% CI) P-value 

1.33 (1.21 – 1.46) <0.001 

0.78 (0.68 – 0.90) <0.001 

1.30 (1.18 – 1.43) <0.001 

0.99 (0.86 – 1.13) 0.92 

0.96 (0.85 – 1.08) 0.52 

1.12 (0.97 – 1.29) 0.10 

1.08 (0.97 – 1.20) 0.14 

1.39 (1.26 – 1.53) <0.001 

1.57 (1.41 – 1.76) <0.001 

MANIFEST-PF: Results 
Risk factors for Primary Efficacy Failure 

Multivariable Logistic Regression 



Results: Freedom from AF/AFL/AT  
Outcomes by Center Volumes 

12-mo KM Estimates  
Group 1 (>100 procedures)  (4 centers, n=802):  78.7% 
Group 2 (51–100 procedures)  (5 centers, N=350):  79.1% 
Group 3 (0–50 procedures)  (15 centers, N=416):  76.0% 

Log Rank (Mantel-Cox), p=0.11 

Group 1 
Group 2 
Group 3 



Results: Freedom from AF/AFL/AT  
Based on Center-Level PVI Durability at Redo Ablation 

PVI durability ≥ 50% 

PVI durability <50% 

Log Rank (Mantel-Cox), p=0.001 

12-mo KM Estimates (95% CIs) 
PVI durability≥50% (3 centers):  81% (78 – 84%) 
PVI durability<50% (6 centers):  71% (66 – 75%) 
PVI durability≥50% (3 centers) 
PVI durability<50% (6 centers) 

PVI Durability in Redo Cases 

• Redo in 9.3% pts (148 of 1,568) 

• Durable PVI seen in: 

– 72.1% of PVs (427 of 592) 

– 45.2% of pts with all PVs 
durably isolated (67 of 148) 

 

• Post Hoc Analysis: Outcomes by 
center-level PVI durability at redo? 

– Only centers with > 5 redo cases 



MANIFEST-PF: Safety Results 
Adverse Events 

* One patient who sustained a stroke subsequently died. 

† Defined as persisting beyond hospital discharge. 
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Phrenic Nerve Palsy Case 
Serial X-Ray Imaging 

Pre-procedure 

Post-procedure 

1 year follow up 



Conclusions 

In an unselected population undergoing first-ever AF ablation in routine practice, 
using the pentaspline PFA catheter: 

 

• One-year Freedom from AF/AFL/AT was good (78%) 

– Efficacy better for Paroxysmal AF (82%) than Persistent AF (71%) 

– Efficacy sensitive to PVI durability 
 

• Despite first use of a novel PFA catheter, Good safety profile: 

– C/w preferential tissue ablation (no esophageal damage, or PV stenosis) 

– However, 1 patient sustained phrenic nerve injury beyond hospitalization 

– No Late Complications 



Limitations 

• Retrospective study 
 

• Efficacy results: 
– Variability in frequency and/or intensity (eg, ±Holters) of f/u 
– Durability of PVI is unknown (as well as other lesions sets) 

 

• Safety results: 
– Little data on safety of lesion sets beyond PVI 
– What happens when >10,000 pts are treated? 



MANIFEST-PF: Secondary Outcome 
Freedom from AF/AFL/AT or AADs or Redo Ablation 

12-mo KM Estimate 95% Cis 
70.8% (68.4 – 73.0%) 

Paroxysmal AF 

(LS/) Persistent AF 

Log Rank (Mantel-Cox), p=0.001 

12-mo KM Estimates (95% CIs) 
Paroxysmal AF:  73.8% (71 – 77%) 
(LS)Persistent AF:  65.1% (61 – 69%) 

By AF Subtype Full Cohort 



Results: Freedom from AF/AFL/AT  
Based on Center-Level PVI Durability at Redo Ablation 

Log Rank (Mantel-Cox), p=0.041 

PVI durability ≥ 50% 

PVI durability <50% 

12-mo KM Estimates (95% CIs) 
PVI durability≥ 50%:  82.5% (78.9 – 85.7%) 
PVI durability<50%:  79.0% (73.4 – 83.8%) 

Paroxysmal AF Persistent AF 

PVI durability <50% 

PVI durability ≥ 50% 

Log Rank (Mantel-Cox), p<0.001 

12-mo KM Estimates (95% CIs) 
PVI durability≥ 50%:  76.4% (69.7 – 82.3%) 
PVI durability<50%:  56.2% (47.7 – 64.3%) 


