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Background and Objective

• Randomized clinical trials have demonstrated reduction of recurrent ischemic stroke events 
following transcatheter PFO closure in patients with age 18 – 60 years

• Data in patients with age>60 is currently lacking
– Studies reporting device related outcomes in patients with age>60 are currently limited by cohort size

• Objective of this study is to assess the clinical outcomes of U.S. Medicare 
beneficiaries >60 years old implanted with Abbott AmplatzerTM and AmplatzerTM

TalismanTM PFO Occluder compared with those without the device



Methods
Retrospective observational study using Medicare administrative claims data
• Key Inclusion criteria: 6 months of prior enrollment, history of ischemic stroke diagnosis

• Key Exclusion criteria: history of atrial fibrillation or flutter

CMS: Centers for Medicare & Medicaid Services
FFS: Fee-for-service
PDT: Patient device tracking



Methods: Consort diagram

Patients >60 years with 
IS and Amplatzer PFO 
Occluder in Abbott PDT 

(N=5,520)

Linked to Medicare fee-
for-service claims data

(N=2,154)

Meeting study eligibility 
criteria

(N=1,132)

Matched treatment arm 
(N=1,132)

Device Group
Patients >60 years with IS and 

PFO/ASD diagnosis
(N=49,311)

Patients without a PFO/ASD 
intervention during study period

(N=45,568)

Meeting study eligibility criteria
(N=19,867)

Matched control arm
(N=4,376)

Control Group

1:4 Propensity score (PS) Matching
IS: Ischemic stroke
ASD: Atrial septal defect
PFO: Patent foramen ovale
PDT: Patient device tracking



Results: Patient demographics



Results: Effectiveness endpoint through 3 years

Event rate (per 100 PY) Incidence rate ratio (IRR)
(control as reference)

Device 1.65 [1.18-2.13]
0.62 [0.46-0.85]

Control 2.66 [2.33-3.00]

Relative risk reduction (RRR)=38%



Conclusions
o Largest comparative study in patients over 60 years 

o Effectiveness endpoint
 Recurrent Ischemic stroke (IS) event rate post PFO implant is comparable to that reported in literature1

 RRR in age>60 was about 38% compared to 59% in age<602 as seen in RCTs

o Safety endpoints
 Rate of patients with safety endpoint related outcomes is low

o In properly selected patients >60 years of age PFO closure may be beneficial in reducing recurrent 
ischemic stroke with a low incidence of adverse events.

Study Sample size:
Device

Recurrent IS event rate 
(device) IRR / Hazard ratio

Current study
(Incidence of Ischemic stroke in pts >60) 1,132 1.65 [1.18 – 2.13] per 100 PY IRR: 0.62 [0.46-0.85]  =>  RRR=38%

Alperi et al1
(Incidence of Stroke/TIA/peripheral embolism in pts >60 yrs) 388 1.61 [1.06 – 2.40] per 100 PY NR 

SCOPE consortium: Meta analysis2 of 6 PFO RCT’s 
(Incidence of Ischemic stroke in from 6 PFO RCT’s in age≤60) 1,889 0.47 [0.35 – 0.65] per 100 PY HR:  0.41 [0.28 -0.60] ]  =>  RRR=59%

1. Alperi et al., Transcatheter Closure of Patent Foramen Ovale in Older Patients With Cryptogenic Thromboembolic Events. Cicr. Card. Interv. 2022.
2. Kent et al, Heterogeneity of Treatment Effects in an Analysis of Pooled Individual Patient Data From Randomized Trials of Device Closure of Patent Foramen Ovale After Stroke. JAMA 2021

https://pubmed.ncbi.nlm.nih.gov/35735021/
https://pubmed.ncbi.nlm.nih.gov/34905030/




Study design
Transcatheter Versus Medical Treatment for Older Patients with Cryptogenic Stroke and Patent Foramen Ovale: A Randomized Trial Research Proposal

STOP Trial
(NCT05907694
)

N=714

Supported by the Canadian Institutes of Health Research



STOP TRIAL: PARTICIPATING SITES

Activated
• IUCPQ, Quebec (PI: Josep Rodés Cabau; Steve Verreault)
• CHUM, Montreal (PIs:Jean-Bernard Masson,Alexandre Poppe)

REB/contract pending
• MHI, Montreal (PIs: Sylvain Lanthier, Reda Ibrahim)
• OHI, Ottawa (PIs: Omar Abdel-Razek, Dylan Blacquiere)
• TGH, Toronto (PIs: Eric Horlich, Kanjana Perera)
• St-Boniface, Winnipeg (PIs: A. Shah, E. Ghrooda)
• Sunnybrook, Toronto (PI: David J. Gladstone)
• Southlake Regional Center, Ontario (PI: Asim Cheema)

SPAIN
CANADA

Activated
• Hospital Clínic Barcelona(PIs: Xavier Freixa, A Chamorro)

REB/contract pending
• Hospital Clínico San Carlos (PI: Luis Nombela, Patricia Simal)
• Hospital de la Santa Creu i Sant Pau (PI: Dabit Arzamendi, Pol 

Camps-Renom)
• Hospital Central de Asturias (PI: Alberto Alperi, María Rico)
• Hospital Universitari Son Espases (PI: Tania Rodríguez Gabella, Rosa 

Díaz)
• University Hospital Donostia (PI: Miren Telleria)
• Hospital Alvaro Conquerio (PI: Rodrigo  Estevez, Jose Maciñeiras)
• Hospital Universitario de Salamanca (PI: Ignacio Cruz Gonzalez)
• Hospital La Paz (PI: Raul Moreno, Blanca Fuentes)
• Hospital Josep Trueta (PI: Sergi Moral Torres, Yolanda Silva)
• Hospital Arnau de Vilanova de Lleida (PI: Francesc Purroy)
• Hospital Universitario Fundación Jiménez Díaz (PI:Felipe Navarro 

del Amo, Inmaculada Navas Vinagre)
• Hospital Universitario 12 de Octubre (PI: Jorge Nuche, Patricia 

Calleja Castano)
• Hospital Universitario Miguel Servet (PI: Marta López Ramón, 

Herbert Tejada Meza )
• Hospital Clinico Universitario Virgen de la Arrixaca(PI: Eduardo 

Pinar Bermudez, Laura Albert Lacal)
• A Coruña (PI: Fernando Rueda, M Castellanos)

8 sites

16 sites



STOP TRIAL PARTICIPATING 
QUÉBEC CENTRES

• Principal investigators
• Neurologist: Steve Verreault
• Cardiologist: Josep Rodés-Cabau

• Global Study Coordinator
• Mélanie Côté 

(melanie.cote@criucpq.ulaval.ca)

IUCPQ-ULaval
Hôpital de l’Enfant-Jésus

Hôtel-Dieu de Lévis
Hôpital de Chicoutimi

Centre hospitalier régional du Grand-
Portage (Rivière-du-Loup)

Montreal Heart Institute
Hôpital du Sacré-Cœur de Montréal

• Principal investigators
• Neurologist: Sylvain Lanthier
• Cardiologist: Reda Ibrahim

• Study Coordinator
• Sophie Robichaud

• Principal investigators
• Neurologist: Alexandre Y. Poppe
• Cardiologist: Jean-Bernard Masson

• Study Coordinators
• Émilie Sau and Adriana Carbonaro

Centre hospitalier de l'Université de 
Montréal (CHUM)



CLOSE 2 TRIAL: STUDY DESIGN

NCT05387954

Patients 60-80 years 
with cryptogenic 
stroke and PFO

Screening
No exclusion criteria and 

atrial septal aneurysm 
or large right-to-left 

shunt

Not eligible

Eligible Follow up up 
to 8 years

Oral Anticoagulant 
Direct-Acting 

(3 months)

Transcatheter PFO 
closure + Antiplatelet 
therapy (3 months)

Antiplatelet therapy 
(3 months)

Primary Endpoint: Time to recurrent stroke (ischemic or hemorrhagic 
fatal or non-fatal)

N=700



Fermeture du foramen ovale perméable en 
haut de 60 ans: POUR

• FOP et patients âgés avec AVC cryptogénique: ↑ Prevalence; ↑ Risk

• Fermeture FOP: sécuritaire

• Études préliminaires: Diminution risque d’AVC (38% a 53%)

• Études randomisés: STOP, CLOSE 2
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