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Mechanism of Stroke in Patients with AF



The localisation of atrial thrombi

A. Cresti EuroIntervention 2019;15: 



PROTECT-AF 4 Years: 
Primary Efficacy endpoint

a. Events per 100 patient-years (95% credible interval); 
b. Composite of stroke, systemic embolization, or cardiovascular/unexplained death
For Bayesian analysis, a posterior probability of 97.5% represents non-inferiority; ≥95% represents superiority.

Reddy, VY et al. JAMA. 2014; 312(19)



p-valueHR

0.220.79Efficacy

0.941.02All stroke or SE

0.051.95Ischemic stroke or SE

0.0040.22Hemorrhagic stroke

0.211.56Ischemic stroke or SE >7 days

0.0060.48CV/unexplained death

0.070.73All-cause death

0.981.00Major bleed, all

0.0020.51Major bleeding, non procedure-related

0,01 0,1 1 10

Favors WATCHMAN   Favors warfarin

Hazard Ratio (95% CI)

Comparable to Warfarin

Holmes, DR et al. JACC 2015. 

PROTECT-AF/PREVAIL Meta Analysis:  
WATCHMANTM Comparable to Warfarin



PRAGUE-17 4-years: Study design

• PRAGUE-17 (NCT02426944): an investigator-initiated, multicenter, prospective, open-label, 
randomized non-inferiority trial 

• Goal: to compare LAAC with NOAC in high risk AF patients

• Enrollment period: October 2015 to January 2019, extended follow- up up to June 2021 

Composite Primary Endpoint:
1 Stroke or transient ischemic attack (TIA) 

2 Systemic embolism

3 Clinically-relevant bleeding

4 Cardiovascular death, or 

5 Significant peri-procedural or device-related complication

P. Osmancik JACC Nov 05, 2021



Study diagram

P. Osmancik JACC Nov 05, 2021



Baseline characteristics

P. Osmancik JACC Nov 05, 2021



LAAC: 8.6 events per 100 pt-years NOAC: 11.9 events per 100 pt-years

Cumulative incidence function for primary study endpoint in intention-to-treat populations

P. Osmancik JACC Nov 05, 2021



LAAC: 2.4 events per 100 pt-years
NOAC: 2.7 events per 100 pt-years

Cumulative incidence function for all-stroke/TIA in ITT populations

P. Osmancik JACC Nov 05, 2021



Cumulative incidence function for clinically-relevant, and non- procedural clinically-relevant
bleeding in ITT populations

LAAC: 4.3 events per 100 pt-years LAAC: 3.4 events per 100 pt-years
NOAC: 5.9 events per 100 pt-years NOAC: 5.9 events per 100 pt-years

P. Osmancik JACC Nov 05, 2021



Cumulative incidence function for clinically-relevant, and non- procedural clinically-relevant
bleeding in ITT populations

LAAC: 4.3 events per 100 pt-years LAAC: 3.4 events per 100 pt-years
NOAC: 5.9 events per 100 pt-years NOAC: 5.9 events per 100 pt-years

P. Osmancik JACC Nov 05, 2021



LAAO vs DOAC: A PS-matched study

CHF/LV-function, hypertension, age, diabetes, prior 
stroke/TIA, vascular disease, sex, renal/liver disease, 
prior bleeding, medication predisposing to bleeding, 
alcohol abuse

Nielsen-Kudsk JE et al., J Am Coll Cardiol Int. 2021;14:69-78 



Patient characteristics

NOAC (n=1184)LAAO (n=1071)Patient characteristics

75.1 (10.5)75.1 (8.5)Age, mean (SD)

61.464.2Gender (male) n (%) 

18.916.6Congestive heart failure (%)

86.583.7Hypertension (%)

35.831.1Diabetes mellitus (%)

31.831.1Stroke (%)

37.637.2Vascular disease (%)

14.313.9Abnormal renal function (%)

6.54.8Abnormal liver function (%)

75.074.1Bleeding (%)

37.130.0Drugs (%)

5.14.7Alcohol (%)

4.3 (1.7)4.2 (1.6)CHA2DS2-VASc mean (SD)

3.4 (1.2)3.3 (1.0)HAS-BLED mean (SD)

Nielsen-Kudsk JE et al., J Am Coll Cardiol Int. 2021;14:69-78 



Results: primary outcome (ISCHEMIC STROKE, MAJOR BLEEDING, MORTALITY)
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Nielsen-Kudsk JE et al., J Am Coll Cardiol Int. 2021;14:69-78 



Results: secondary outcome

Nielsen-Kudsk JE et al., J Am Coll Cardiol Int. 2021;14:69-78 



Results
NOAC 

(n=1184)
LAAO 

(n=1071)

Isch. stroke/major bleeding/mortality

461; 25.7(22.1-30.0)256; 14.5(12.8-16.5)Events, Event rate (pr. 100 pts yrs)(95% CI)

0.57 (0.49-0.67)Hazard ratio (LAAO vs NOAC)(95% CI) 

Ischemic stroke
37; 1.9(1.3-2.7)39; 2.1(1.5-2.9)Events, Event rate (pr. 100 pts yrs)(95% CI)

1.11 (0.71-1.75)Hazard ratio (LAAO vs NOAC)(95% CI)

Major bleeding

183; 10.0 (8.0-12.6)108; 6.0 (4.9-7.3)Events, Event rate (pr. 100 pts yrs)(95% CI)

0.62 (0.49-0.79)Hazard ratio (LAAO vs NOAC) (95% CI)

Mortality

308; 15.3 (12.6-18.6)155; 8.0 (6.9-9.4)Events, Event rate (pr. 100 pts yrs)(95% CI)

0.53 (0.43-0.64) Hazard ratio (LAAO vs NOAC) (95% CI)

Nielsen-Kudsk JE et al., J Am Coll Cardiol Int. 2021;14:69-78 



3 months 20%

1 year 50% 

2 years 58% 

DOAC 
discontinuation

Nielsen-Kudsk JE et al., J Am Coll Cardiol Int. 2021;14:69-78 



Trial: CHAMPION
PROMOTOR: BOSTON
DEVICE: WATCHMAN FLX

enrollement closed



Trial: CATALYST
PROMOTOR: ABBOTT
DEVICE: AMULET

enrollment on going



Multicentre, prospective, real-world registry (N=1,088 patients) 82.8% of pts 
contraindicated to long-term anticoagulation 72.4% with previous major bleeding

Ischemic stroke Major bleedingPts without previous GI bleeding

JACC Intv. 2020



Comparison of Clinical Features Between 
Ischemic & Hemorrhagic Strokes (4764 pts)

P value Ischemic StrokesHemorrhagic Strokes

0.00975.8 + 14.774.5 + 13.2Age

0.00149.3%55%Male Sex

0.1779%77%Hypertension

0.8832%31.8%Diabetes

0.8449.6%49.2%Hyperlipidemia

0.029.3%6.6%Pre-stroke Disability

0.0014.173.96CHA2DS2-VASc

<0.00110.4 + 912 + 10NIHSS

<0.0017.4 + 79.3 + 9Length of Stay (days)

<0.00157%76%Death/Disability at DC

<0.00111.7%38%In Hospital Case Fatality

Gurol E, Neuro AF 2021



FEops HEARTguideTM -
Case report at Fondazione Toscana Gabriele Monasterio, 
Massa, Italy

Case LAAO-21-FTM005, Fondazione Toscana Gabriele Monasterio, Massa, Italy



LAAo: ICE 4D Intraprocedural Views



LAAo: ICE 4D Intraprocedural Views, MPR evaluation



LAAo: ICE 4D Intraprocedural Views



SH-1537410-AA

Patient Flow & Enrolment Cadence

*Enrolled between 5Aug20 to 31Mar22 at 743 sites
**Patients with follow-up or an event 31 days or 305 days after the procedure

Kapadia et al. Real-world Experience with WATCHMAN FLX: Outcomes at One-year from SURPASS, LBCT, CRT, 2023

Patient Flow
Discharge*

N=66,894

45-day Follow-up**

N=61,963

N=43,730 not yet in 1-year follow-
up window or lost-to-follow-up

1-year Follow-up**

N=18,233

N=4931 no follow-up or event

66.894
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SURPASS: FLX data from the US LAAO registry



SH-1537410-AA

Key Safety Endpoint

Defined as the occurrence of all-cause death, ischemic stroke, systemic embolism, or device or 
procedure related events requiring open cardiac surgery or major endovascular intervention 
between device implantation and seven days or hospital discharge (whichever is later)

SURPASS
N=66,894Event

0.49% (328/66,894)Key Safety Endpoint
0.18% (123/66,894)All-cause death
0.13% (84/66,894)Ischemic stroke
0.00% (3/66,894)Systemic embolism

0.22% (150/66,894)Device or procedure related 
events requiring intervention

Binary rate; patients may have had more than one safety event.

Kapadia et al. Real-world Experience with WATCHMAN FLX: Outcomes at One-year from SURPASS, LBCT, CRT, 2023



34



Time since surgery(months)
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No LAA Occlusion

# at Risk
LAA Occlusion

No LAA Occlusion
2379 2163 2105 2059 2020 1948 1642 1322 1046 781 550 349 199
2391 2134 2081 2030 1981 1897 1607 1291 1016 751 540 348 205

HR 0.67, 95%CI 0.53-0.85, p=0.001









GLOBAL STROKE RISK OVER THE COURSE OF LIFE
(PCS ≥ 25 YEARS)

Feigin V.L. et N Engl J Med 2018;379:2429-37.al;  

Rischio globale di stroke nel mondo, 2016 probabilità lifetime di essere colpiti da stroke



Documento di posizione della Società Italiana di Cardiologia Interventistica (SICI-GISE): 
Chiusura percutanea dell’auricola sinistra in pazienti affetti da fibrillazione atriale non 
valvolare

Sergio Berti1, Claudio Tondo2, Cristina Basso3, Achille Gaspardone4, Paolo Golino5, Francesco Meucci6, Matteo 
Montorfano7, Guido Parodi8, Filippo Russo7, Francesco Saia9, Francesco Cardaioli10, Gennaro Santoro11, Antonio 

Rapacciuolo12, Antonio Tondo13, Giovanni Esposito14, Giuseppe Tarantini10

G Ital Cardiol 2022;23(2):136-154
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