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Abbreviations: 

Abbreviation Definition 

AF Atrial fibrillation 

LAAC Left atrial appendage closure 

(N)OAC (non-vitamin K antagonist) 

oral anticoagulation 

ISTH International Society on 

Thrombosis and Haemostasis 

CEC Clinical Events Committee 

TIA Transient ischemic attack 
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Abstract: 

Background: The OPTION trial demonstrated that following atrial fibrillation (AF) ablation, left atrial 

appendage closure (LAAC) reduced non-procedural bleeding and was non-inferior to oral anticoagulation 

(OAC) with respect to death, stroke, or systemic embolism.  

Objective: To evaluate event rates in relation to patients’ baseline stroke risk.  

Methods: The primary safety endpoint was non-procedural major or clinically relevant non-major 

bleeding, and primary efficacy endpoint was a composite of death, stroke, or systemic embolism, 

measured at 3 years. Patients were stratified based on CHA2DS2-VASc ≥4 versus ≤ 3.  

Results: The trial enrolled 1600 patients aged 70±8 years, with 738 and 862 patients having a CHA2DS2-

VASc score ≥4 and ≤3, respectively. The primary efficacy outcome was similar for the OAC and LAAC 

arms both among patients with CHA2DS2-VASc ≥4 (9.4% vs. 7.8% p=0.37) and those with CHA2DS2-

VASc ≤3: (2.7% vs. 3.3%, p=0.59). Patients with CHA2DS2-VASc ≤3 had an annual risk of ischemic 

stroke of 0.3% with LAAC and 0.1% with OAC (p=0.19). Bleeding was more frequent with OAC for 

CHA2DS2-VASc score ≥4 (18.4% vs. 11.5%, p<0.01) and CHA2DS2-VASc ≤3 (17.9% v 6.0%, p<0.01).  

Conclusion: Following ablation of AF, the rates of cardiovascular events are low among individuals with 

a CHA2DS2-VASc ≤ 3 who were treated with either LAAC or OAC, and their annual risk of ischemic 

stroke is ≤ 0.3% with either treatment. Bleeding risk with OAC is similar for patients with high and low 

CHA2DS2-VASc and significantly lower with LAAC for both groups.  
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Atrial fibrillation (AF) is increasing in prevalence and is a major cause of patient symptoms and 

cardiovascular events including stroke 1,2. Over the last five years, randomized trials have demonstrated 

that therapies to maintain sinus rhythm, particularly catheter ablation, may reduce the risk of 

cardiovascular events 3-6.  Success rates with modern AF ablation procedures are high and AF burden can 

be reduced to very low levels 6, below which the risk of stroke for many patients is very low 7. When the 

risk of stroke and systemic embolism falls below 1% per year, the risks of bleeding due to oral 

anticoagulation (OAC) may become greater than the reduction in stroke 8, calling into question the value 

of continuing OAC in such patients. For these lower-risk individuals, alternative methods of stroke 

prevention with lower rates of bleeding might still prevent stroke with a more favorable risk-benefit 

profile.  

 In patients with device-detected subclinical AF, the ARTESIA trial suggests that OAC does not 

substantially reduce the risk of stroke or systemic embolism among patients with a CHA2DS2-VASc score 

of ≤ 3 but is associated with a trend towards more major bleeding than aspirin 8. Thus, continued OAC 

may not be desirable following AF ablation in patients at lower risk of stroke who have very low or no 

residual burden of AF. OAC discontinuation following successful AF ablation was recently evaluated in 

the OCEAN trial, which enrolled patients with a CHA2DS2-VASc of ≥ 1  9. For higher-risk individuals, 

alternative strategies that can prevent stroke with a lower risk of bleeding may be desirable. The OPTION 

trial randomized patients following AF ablation to left atrial appendage closure (LAAC) vs. OAC and 

demonstrated non-inferiority against a composite of death, stroke or systemic embolism, with a 

significant reduction in the risk of non-procedural bleeding with LAAC 10. This sub-analysis of the 

OPTION trial will examine study outcomes based on the baseline stroke risk of patients, defined using the 

CHA2DS2-VASc score. 

Methods 

Study design and patients. 
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The OPTION trial was a multicenter, randomized clinical study that assessed whether LAAC 

using the WATCHMAN FLX device presents a reasonable alternative to OAC after percutaneous catheter 

ablation in moderate and high-risk patients with non-valvular AF 10. The trial was registered on 

ClinicalTrials.gov (NCT03795298), and both the protocol and primary results have been previously 

published 10,11. All trial activities adhered to the Declaration of Helsinki. The ethics or institutional review 

board at each participating site approved the study, and all participants provided written informed 

consent. Clinical events were adjudicated by a clinical events committee. 

Endpoints and statistical methods. 

 The analyzed sub-group populations (higher stroke risk and lower stroke risk) were defined 

according to CHA2DS2-VASc score at baseline. Patients with scores 4 or higher were classified as higher 

stroke risk, and patients with scores 3 or below comprised the lower stroke risk group. Descriptive 

statistics are provided for baseline patient characteristics, procedure characteristics, and medication 

compliance.  Endpoints for OAC versus LAAC were statistically compared within each sub-group.  

 The primary effectiveness endpoint for the OPTION trial was a composite rate of stroke 

(ischemic and/or hemorrhagic), death, or systemic embolism at 36 months tested for non-inferiority of 

LAAC compared to OAC 11. The primary safety endpoint for the trial was non-procedural International 

Society on Thrombosis and Haemostasis (ISTH) major bleeding or clinically relevant non-major bleeding 

at 36 months tested for superiority. All primary and secondary endpoints and their individual components 

were defined as the Kaplan-Meier estimates of time to first event occurrence 11. In the overall OPTION 

trial population, LAAC was non-inferior for the primary effectiveness and secondary safety endpoints and 

demonstrated superiority for the primary safety endpoint 10. Subgroups were not statistically powered for 

primary and secondary endpoints, but subgroup analyses based on stroke risk assessed using the 

CHA2DS2-VASc score were prespecified in the statistical analysis plan 10,11.  

Results 
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Study Population and Procedure Characteristics. 

 A total of 1600 patients were randomized at 106 investigational sites worldwide between 

November 2019 and June 2021. Seven hundred-thirty-eight patients (46.1% of total enrollment) had a 

CHA2DS2-VASc score of 4 or greater at baseline and were characterized as the higher stroke risk group 

(370 LAAC, 368 OAC). The remaining 862 patients had CHA2DS2-VASc scores of 3 or less and were 

characterized as the lower stroke risk group (433 LAAC, 429 OAC. Within each stroke risk group, 

baseline clinical characteristics were not statistically significant different between the LAAC and OAC 

arms (Table 1). The mean CHA2DS2-VASc score was 3.5±1.3 in both the LAAC and OAC study arms 

(Table 1). Patient flow through the study is shown in Figure 1. In both stroke risk groups, approximately 

90% of patients who were alive at the time of last follow-up completed 36-month visits.  

 Among patients randomized to LAAC, the rates of successful device implant were 93.2% 

(345/370) for patients with CHA2DS2-VASc ≥ 4 and 94.2% (408/433) for patients with CHA2DS2-VASc ≤ 

3. LAAC and catheter ablation were performed concomitantly for 37.0% (137/370) of patients with 

CHA2DS2-VASc ≥ 4 and 44.1% (191/433) of patients with CHA2DS2-VASc ≤ 3. From randomization 

through 36 months, 29.2% (108/370) of higher stroke-risk LAAC patients and 28.8% (106/368) of higher 

stroke-risk OAC patients underwent cardioversion or a repeat ablation, P=0.91. These rates were 27.5% 

(119/433) and 23.3% (100/429; P=0.16), respectively for the LAAC and OAC patients within the lower 

stroke risk group.  The proportion of patients receiving OAC in both the OAC and LAAC arms of the trial 

was similar for higher and lower stroke risk groups at all points during follow-up (Table 2).   

Efficacy and Safety Outcomes. 

The 36-month primary efficacy composite endpoint of death, stroke, and systemic embolism (Figure 

2) was not significantly different between the LAAC (7.8%) and OAC arms (9.4%) in patients with a 

CHA2DS2-VASc ≥ 4 (P=0.37), nor among those with a CHA2DS2-VASc ≤ 3 (3.3% vs. 2.7%, P=0.59). 

However, the primary event rate was 2-3-times higher for both treatment arms among patients with a 
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CHA2DS2-VASc ≥ 4 (Supplemental Table 1). In CHA2DS2-VASc ≥ 4 group, ischemic stroke or systemic 

embolism occurred with a similar frequency in the LAAC (1.8%) and OAC (2.9%) arms (p=0.29), while 

for patients with CHA2DS2-VASc ≤ 3, the corresponding rates were 1.2% with LAAC and 0.2% with 

OAC, p=0.11. Event rates for death, stroke, and systemic embolism within each CHA2DS2-VASc score 

are shown in Supplemental Table 1.  

Ischemic stroke rates in both the higher and lower CHA2DS2-VASc-risk groups were markedly lower 

than expected rates among untreated patients at different stroke risk strata (Supplementary Figure 1)12. A 

Fine–Gray competing risk model was used to assess 36-month ischemic stroke rates accounting for 

competing risk of death. These adjusted rates were not different from Kaplan-Meier event rates, 

indicating stroke prevention efficacy with LAAC or OAC is a robust effect, even when the disparate 

mortality risks in the higher and lower stroke risk groups are considered.  

Within the CHA2DS2-VASc ≥ 4 group, the primary safety composite endpoint of 36-month non-

procedural ISTH major bleeding and clinically relevant non-major bleeding was significantly lower in the 

LAAC arm (11.5%) compared to OAC (18.4%), p=0.007 (Table 3, Figure2). This same pattern of results 

was also observed among patients with CHA2DS2-VASc ≤ 3, with bleeding rates of 6.0% with LAAC and 

17.9%, p<0.0001 with OAC. In both stroke risk groups, the lower composite bleeding rates in LAAC 

versus OAC were driven by significant differences in clinically relevant non-major bleeding (Table 3). 

Analyses of the secondary safety endpoint (procedural and nonprocedural major bleeding) show no 

significant difference between LAAC and OAC within either stroke risk group (Table 3, Figure2). Rates 

of all major and non-major bleeding at each CHA2DS2-VASc score are show in Supplemental Table 2.  

Event Rates Among Patients with Prior Stroke or Transient Ischemic Attack (TIA). 

In the subgroup of patients with prior stroke or TIA (n=183), the primary efficacy endpoint 

occurred in 9.0% of LAAC and 14.7% OAC patients at 36 months, P=0.23. In these same patients, the 

36-month stroke rates were 2.6% and 9.5% for LAAC and OAC, and ischemic stroke rates were 1.4% for 
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LAAC and 6.4% for OAC. In patients without a prior stroke or TIA, the primary efficacy endpoint rate 

was 4.9% in the LAAC and 4.6% in the OAC cohorts (P=0.76) with respective stroke rates 1.5% and 

0.9% and ischemic stroke rates of 1.2% for LAAC and 0.6% for OAC.  The primary safety endpoint 

occurred at a rate of 8.9% in LAAC and 20.1% in OAC-treated patients (P=0.04) with a prior stroke or 

TIA and were similar among patients without a prior stroke or TIA: 8.4% with LAAC and 17.8% with 

OAC, P<0.0001. 

Discussion 

 This pre-specified subgroup analysis of the OPTION randomized trial demonstrates that 

following catheter ablation of AF, patients with a CHA2DS2-VASc ≤ 3 who were treated with LAAC or 

OAC had a very low risk of cardiovascular events.  Their risk of stroke, systemic embolism, and death 

was around 1% per year, including a <0.5% per year risk of ischemic stroke or systemic embolism, which 

was similar with either LAAC or OAC. However, patients treated with LAAC had substantially less non-

procedural bleeding, making LAAC preferable to OAC in this lower risk group of individuals following 

AF ablation in the OPTION trial.  

Individuals in the OPTION trial had an average CHA2DS2-VASc score of 2.6, which overlaps 

substantially with that of patients in the OCEAN trial (mean score of 2.2 ± 1.1)9, and the ALONE-AF13 

trial  (mean score of 2.1 ± 1.0), which randomized patients to OAC discontinuation following at least one 

year of AF-free monitoring following  AF ablation. These two studies demonstrated that patients 

randomized to discontinue OAC had a risk of stroke and embolism of well less than 1% per year and 

lower rates of bleeding than those continuing OAC. Together, these trials suggest that following 

successful AF ablation, patients with a CHA2DS2-VASc score ≤ 3 may not need any stroke prevention 

therapy, including OAC or LAAC9,13.  However, in the first months following AF ablation, one cannot 

predict if a given patient will have long-term freedom from AF, as was seen in patients in the OCEAN 

and ALONE-AF trials. In OPTION, 47% of patients had recurrent AF within 3 years, which was driven 

by the 39% prevalence of persistent AF among enrolled individuals14. Thus, only half of OPTION 
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patients would not have been eligible for OAC discontinuation based on the results of OCEAN and 

ALONE-AF. Overall, the results from OPTION, OCEAN and ALONE-AF can be taken along with 

assessment of individuals’ post-ablation AF burden and their preferences regarding stroke prevention15 to 

inform the best approach for stroke prevention for individuals in this lower-risk population.  

Patients with a CHA2DS2-VASc of ≥ 4 represented 46% of individuals in the OPTION trial. 

Despite catheter ablation of AF ablation, their risk of cardiovascular events remained around 3% per year 

with either LAAC or OAC, including a stroke risk of 3.7% risk at 3 years for patients assigned to OAC. 

This stroke risk in the OAC arm was observed despite an 86% adherence to OAC at 36 months, which is 

substantially better than what is observed in real-world registries 16, 17. This observation is even more 

apparent among patients with a history of stroke or TIA, who had a stroke risk of over 3% per year in the 

OAC arm. Thus, for patients following AF ablation with a CHA2DS2-VASc of ≥ 4 or those with a history 

of stroke or TIA, it appears likely that some form of ongoing stroke prevention therapy is required despite 

ablation. Patients with CHA2DS2-VASc ≥ 4 represented only a very small proportion of individuals in the 

OCEAN and ALONE-AF trials 9,13, thus we have little trial data regarding the safety of OAC withdrawal 

following long-term freedom from AF recurrence in this higher-risk group. However, given the stroke 

rates observed in OPTION, OAC withdrawal would be expected to have an unacceptably high risk of 

stroke.     

The risk of cardiovascular events in patients with CHA2DS2-VASc ≥ 4 was similar among 

patients randomized to LAAC compared to OAC. LAAC is also associated with substantially fewer non-

procedural bleeding events.  As bleeding is a frequent cause for OAC discontinuation in real world 

cohorts 18, the excess in bleeding observed in the OAC arm of OPTION could drive OAC discontinuation 

over longer-term follow-up in real-world practice and lead to a greater excess of stroke among OAC-

treated patients. Thus, OPTION suggests that LAAC could be a reasonable alternative to OAC in the 

post-ablation setting, again depending on a patient’s specific risks of stroke and bleeding 19, their residual 

AF burden and their preferences regarding stroke prevention 15. Of course, the results of OPTION must be 

Jo
urn

al 
Pre-

pro
of



Healey Stroke risk sub-analysis of OPTION 12 

considered in the context of the abundant trial evidence supporting the use of OAC to prevent stroke, 

particularly among patients at higher-risk 19.  The implications of OPTION will also evolve as we learn 

more about the impact of modern rhythm control on the reduction of AF burden and the associated 

cardiovascular risks 19-22.   

Finally, OPTION demonstrated an important residual risk of cardiovascular events and stroke 

following AF ablation, despite OAC or LAAC, in patients with a CHA2DS2-VASc ≥ 4 and particularly in 

those with a history of prior stroke or TIA. This raises the possibility that LAAC and OAC could be used 

in combination for certain patients at very high stroke risk. While not in a post AF ablation population, 

this concept is currently under investigation in the LAAOS-4 trial (NCT05963698), which is enrolling 

patients with CHA2DS2-VASc ≥ 4 and persistent or permanent AF, or paroxysmal AF with a history of 

stroke or systemic embolism. 

Study Limitations  

 This is a pre-specified secondary analysis of a randomized, non-inferiority trial. Thus, this 

analysis was not separately powered to have sufficient statistical power to make definitive conclusions for 

each of the sub-groups and outcomes evaluated.  

Conclusions 

Following ablation of AF, the rates of cardiovascular events are substantially lower among individuals 

with a CHA2DS2-VASc ≤ 3 treated with either LAAC or OAC, and their annual risk of ischemic stroke is 

≤ 0.3% with either treatment. Bleeding risk with OAC is similar for patients with high and low CHA2DS2-

VASc and significantly lower with LAAC for both groups.  
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Tables and Figures 

Table 1 – Patient Characteristics 

 Table 1. Patient Characteristics 

 High Stroke Risk – CHA2DS2-VASc ≥4 

N=738 

Lower Stroke Risk – CHA2DS2-VASc ≤ 3 

N=862 

 LAAC Device 

N=370 

OAC Control 

N=368 

P-value LAAC Device 

N=433 

OAC Control 

N=429 

P-value 

Demographics  

Female 189 (51.1) 178 (48.4) 0.47 94 (21.7) 85 (19.8) 0.49 

Age at time of consent (years) 72.8±6.3 72.1±6.8  0.12 67.0±7.2 67.2±8.1  0.69 

Caucasian 318 (85.9) 314 (85.3) 0.81 355 (82.0) 372 (86.7) 0.06 

Black, of African Heritage 5 (1.4) 6 (1.6) 0.75 9 (2.1) 5 (1.2) 0.29 

American Indian or Alaska Native 0 (0.0) 1 (0.3) 0.50 2 (0.5) 0 (0.0) 0.50 

Asian 1 (0.3) 1 (0.3) 1.00 3 (0.7) 0 (0.0) 0.25 

Hispanic or Latino 3 (0.8) 6 (1.6) 0.34 10 (2.3) 6 (1.4) 0.32 

Other 0 (0.0) 1 (0.3) 0.50 3 (0.7) 2 (0.5) 1.00 

Race/ethnicity not disclosed 43 (11.6) 39 (10.6) 0.66 51 (11.8) 44 (10.3) 0.48 

Medical History 

Atrial fibrillation       

Persistent  155 (41.9) 151 (41.0) 0.81 171 (39.5) 145 (33.8) 0.08 

Paroxysmal 215 (58.1) 217 (59.0) 0.81 262 (60.5) 284 (66.2) 0.08 

Greater than 1 year  258 (69.7) 259 (70.4) 0.85 288 (66.5) 287 (66.9) 0.90 

History of major bleeding 18 (4.9) 22 (6.0) 0.50 12 (2.8) 14 (3.3) 0.67 

Prior stroke or TIA 70 (18.9) 87 (23.6) 0.12 13 (3.0) 13 (3.0) 0.98 

Congestive heart failure 145 (39.2) 147 (39.9) 0.40 71 (16.4) 64 (14.9) 0.55 

Hypertension 348 (94.1) 343 (93.2) 0.83 373 (86.1) 358 (83.4) 0.27 

Vascular disease 246 (66.5) 247 (67.1) 0.86 108 (24.9) 133 (31.0) 0.05 

Diabetes 136 (36.8) 145 (39.4) 0.46 86 (19.9) 76 (17.7) 0.42 

CHA2DS2-VASc score 4.7±0.9 4.7±0.8 0.75 2.6±0.5 2.6±0.5  0.98 

HAS-BLED score 1.4±0.8 1.5±0.8 0.05 1.0±0.8 1.0±0.7  0.69 

Data is presented as n (%) or mean ± standard deviation 
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Table 2 – Patients on Any OAC Across Follow-up 

 Table 2. Patients on Any OAC Across Follow-up 

 High Stroke Risk – CHA2DS2-VASc ≥4 

N=738 

Lower Stroke Risk – CHA2DS2-VASc ≤ 3 

N=862 

 LAAC Device 

N=370 

OAC Control 

N=368 

LAAC Device 

N=433 

OAC Control 

N=429 

On Any OAC 

3 Months 91.3% (324/355) 98.3% (342/348) 89.4% (373/417) 98.5% (400/406) 

12 Months 13.7% (47/344) 92.7% (307/331) 8.8% (36/407) 92.4% (354/383) 

24 Months 10.6% (35/329) 89.2% (281/315) 8.6% (35/408) 87.2% (334/383) 

36 Months 10.9% (34/311) 86.3% (264/306) 9.4% (38/403) 83.6% (312/373) 

Data is presented as % (n/N). 
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Table 3 – 36-Month Kaplan-Meier Clinical Event Rates 

Table 3. 36-Month Clinical Event Rates (Kaplan-Meier)  

 High Stroke Risk – CHA2DS2-

VASc ≥4 

N=738 

Lower Stroke Risk – CHA2DS2-

VASc ≤ 3 

N=862 

 

 LAAC 

Device 

N=370 

OAC 

Control 

N=368 

P-

value 

LAAC 

Device 

N=433 

OAC 

Control 

N=429 

P-value Interact

ion P-

value 

Composite Endpoints  

Primary Effectiveness 27 (7.8) 33 (9.4) 0.37 14 (3.3) 11 (2.7) 0.59 0.35 

Primary Safety 40 (11.5) 64 (18.4) 0.007 25 (6.0) 73 (17.9) <0.000

1 
0.05 

Death 21 (6.0) 24 (6.9) 0.61 8 (1.9) 10 (2.5) 0.58 0.85 

Cardiovascular 5 (1.5) 6 (1.7) 0.74 4 (1.0) 4 (1.0) 0.97 0.85 

Non-cardiovascular 10 (2.9) 15 (4.4) 0.30 4 (1.0) 4 (1.0) 0.95 0.63 

Unexplained 6 (1.8) 3 (0.9) 0.33 0 (0.0) 2 (0.5) 0.15 0.99 

Stroke 6 (1.8) 13 (3.7) 0.09 6 (1.4) 2 (0.5) 0.16 0.05 

Ischemic 5 (1.5) 9 (2.6) 0.26 4 (1.0) 1 (0.2) 0.19 0.11 

Hemorrhagic 1 (0.3) 3 (0.9) 0.31 2 (0.5) 0 (0.0) 0.16 0.99 

Undetermined 0 (0.0) 1 (0.3) 0.31 0 (0.0) 1 (0.2) 0.31 1.00 

Systemic embolism 1 (0.3) 1 (0.3) 0.99 1 (0.2) 0 (0.0) 0.33 0.99 

Major bleeding* 18 (5.1) 23 (6.6) 0.39 12 (2.9) 15 (3.7) 0.51 0.97 

Procedural† major 

bleeding 

4 (1.1) NA NA 1 (0.2) NA NA 
NA 

Clinically relevant non-

major bleeding* 

28 (8.0) 49 (14.2) 0.008 18 (4.3) 61 (14.9) <0.000

1 
NA 

Procedural† clinically 

relevant non-major 

bleeding 

0 (0) NA NA 3 (0.7) NA NA 

0.06 

Pericardial effusion 

requiring intervention 

2 (0.6) 1 (0.3) 0.57 0 (0.0) 4 (1.0) 0.04 
NA 

Data is presented as n (Kaplan-Meier event rate). All endpoints were CEC-adjudicated 

*Bleeding classified per International Society on Thrombosis and Haemostasis (ISTH) definitions. 

Includes procedural and non-procedural bleeding. 

†Procedural bleeding is defined as bleeding within 3 days post index procedure 
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Figure 1 – Patient Disposition 
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Figure 2 – Kaplan-Meier Plots for the Primary and Secondary Endpoints 
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Supplementary Figure 1 
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Supplemental Table 1 – Kaplan-Meier Event Rates by High vs Low CHA2DS2-VASc Group 

 L AAC Device OAC Co ntro l  

Event 

CHA 2DS2-

VASc ≥ 4 

N= 370  

CHA 2DS2-

VASc ≤ 3 

N= 433 

L o g-Rank 

P-Value 

CHA 2DS2

-VASc ≥ 

4 

N= 368 

CHA 2DS2-

VASc ≤ 3 

N= 42 9 

L o g-Rank 

P-Value 

Interactio n 

P-Value 

Prim ary Effectiveness 2 7 (7.8) 14 (3.3) 0.0081 33 (9.4) 11 (2.7) <.0001 0.3493 

Prim ary Safety 40  (1 1 .5) 25 (6.0) 0.0075 64 (18.4) 73 (17.9) 0.7783 0.0454 

All Death 2 1  (6.0) 8 (1.9) 0.0032 24 (6.9) 10 (2.5) 0.0033 0.8547 

Cardio vascu lar Death 5 (1.5) 4 (1.0) 0.5436 6 (1.7) 4 (1.0) 0.3631 0.8479 

No n-Cardio vascu lar Death 10 (2.9) 4 (1.0) 0.0470 15 (4.4) 4 (1.0) 0.0034 0.6348 

Unexplained 6 (1.8) 0 (0.0) 0.0069 3 (0.9) 2 (0.5) 0.5122 0.9904 

Stro ke 6 (1.8) 6 (1.4) 0.7511 13 (3.7) 2 (0.5) 0.0014 0.0485 

Ischem ic  5 (1.5) 4 (1.0) 0.5341 9 (2.6) 1 (0.2) 0.0049 0.1131 

Hem o rrhagic  1 (0.3) 2 (0.5) 0.6622 3 (0.9) 0 (0.0) 0.0596 0.9923 

Undeterm ined 0 (0.0) 0 (0.0) N/A 1 (0.3) 1 (0.2) 0.8984 1.0000 

System ic Em bo lism  1 (0.3) 1 (0.2) 0.8951 1 (0.3) 0 (0.0) 0.2691 0.9945 

Major bleeding* 18 (5.1) 12 (2.9) 0.1018 23 (6.6) 15 (3.7) 0.0605 0.9743 
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Procedural† major 

bleeding 

4 (1.1) 1 (0.2) 0.1271 NA NA NA NA 

Clinically relevant non-

major bleeding* 

28 (8.0) 18 (4.3) 0.0372 49 (14.2) 61 (14.9) 0.7931 0.0605 

Procedural† clinically 

relevant non-major 

bleeding 

0 (0) 3 (0.7) 0.1093 NA NA NA NA 

Pericardial Effusio n Requ iring 

Interventio n 
2 (0.6) 0 (0.0) 0.1236 1 (0.3) 4 (1.0) 0.2497 0.9915 

Data is presented as n (Kaplan-M eier event rate). All endpo ints w ere CEC-adjudic ated 

NA= no t applic able 

* B leeding c lassified per Internatio nal So c iety o n Thro m bo sis and Haem o stasis (ISTH) definitio ns. Inc ludes pro cedural and no n-pro cedural bleeding. 

†Pro cedural bleeding is defined as bleeding w ithin 3 days po st index pro cedure 
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Supplementary Table 2 

36-Month Kaplan-Meier Clinical Event Rates by CHA2DS2-VASc Score 

CHA2DS2-VASc ≤2 3 4 5 ≥6 

Outcomes 

Through 3 Year 

Post-

Randomization 

Control 

(N=174) 

Device 

(N=178) 
P value 

Control 

(N=255) 

Device 

(N=255) 
P value 

Control 

(N=193) 

Device 

(N=203) 
P value 

Control 

(N=114) 

Device 

(N=107) 

P 

value 

Contro

l 

(N=61) 

Device 

(N=60) 
P value 

All-cause Mortality 5 (3.0) 1 (0.6) 0.0914 5 (2.2) 7 (2.9) 0.5932 10 (5.3) 7 (3.6) 0.4218 8 (7.6) 8 (8.0) 0.9331 
6 

(10.7) 

6 

(10.9) 
0.8838 

Cardiovascular 3 (1.8) 1 (0.6) 0.3019 1 (0.4) 3 (1.2) 0.3261 1 (0.5) 2 (1.1) 0.5837 1 (1.0) 2 (2.1) 0.5441 4 (7.5) 1 (1.9) 0.1523 

Unexplained 1 (0.6) 0 (0.0) 0.2998 1 (0.4) 0 (0.0) 0.3153 0 (0.0) 3 (1.6) 0.0896 3 (2.9) 2 (2.1) 0.6895 0 (0.0) 1 (2.0) 0.3375 

Non-

cardiovascular 
1 (0.6) 0 (0.0) 0.3013 3 (1.3) 4 (1.6) 0.7364 9 (4.8) 2 (1.1) 0.0299 4 (3.9) 4 (4.1) 0.9497 2 (3.5) 4 (7.4) 0.4785 

Stroke 2 (1.2) 2 (1.2) 0.973 0 (0.0) 4 (1.6) 0.0455 6 (3.2) 2 (1.1) 0.1359 5 (4.8) 2 (2.2) 0.2706 2 (3.5) 2 (3.6) 0.9843 

Ischemic 1 (0.6) 2 (1.2) 0.5857 0 (0.0) 2 (0.8) 0.159 4 (2.1) 2 (1.1) 0.3807 4 (3.9) 2 (2.2) 0.4321 1 (1.7) 1 (1.9) 0.9779 

Hemorrhagic 0 (0.0) 0 (0.0) Undef 0 (0.0) 2 (0.8) 0.1573 1 (0.5) 0 (0.0) 0.3062 1 (1.0) 0 (0.0) 0.3243 1 (1.8) 1 (1.7) 0.9898 

Undetermined 1 (0.6) 0 (0.0) 0.3117 0 (0.0) 0 (0.0) Undef 1 (0.5) 0 (0.0) 0.3082 0 (0.0) 0 (0.0) Undef 0 (0.0) 0 (0.0) Undef 

Systemic embolism 0 (0.0) 1 (0.6) 0.3333 0 (0.0) 0 (0.0) Undef 0 (0.0) 0 (0.0) Undef 1 (1.0) 1 (1.0) 0.9659 0 (0.0) 0 (0.0) Undef 

Major Bleeding* 3 (1.8) 3 (1.7) 0.9352 12 (5.0) 9 (3.7) 0.5023 11 (5.9) 11 (5.7) 0.9211 7 (6.6) 4 (4.0) 0.388 5 (9.2) 3 (5.5) 0.4455 

Non-Major 

Bleeding* 
23 (13.7) 6 (3.4) 0.0008 38 (15.8) 12 (4.9) <.0001 29 (15.4) 16 (8.3) 0.0225 15 (14.5) 9 (9.0) 0.2534 5 (9.2) 3 (5.2) 0.4102 

Pericardial Effusion 

resulting in an 

intervention 

0 (0.0) 0 (0.0) Undef 4 (1.7) 0 (0.0) 0.0425 0 (0.0) 0 (0.0) Undef 0 (0.0) 2 (2.0) 0.1502 1 (1.6) 0 (0.0) 0.3213 

Data is presented as n (Kaplan-Meier event rate). All endpoints were CEC-adjudicated 

*Bleeding classified per International Society on Thrombosis and Haemostasis (ISTH) definitions 
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