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Trial 
(Year)

F/U
years

Age limitation PFO Comparator Result

CLOSURE (2012) 2 Yes, 60 yrs All
Antiplatelet or 
anticoagulation

Negative

PC (2013) 4.1 Yes, <60 yrs All
Antiplatelet or 
anticoagulation

Negative

RESPECT (2013) 2.1 Yes, 60 yrs All
Antiplatelet or 
anticoagulation

Negative

REDUCE (2017) 3.2
Yes, <60 yrs

All Antiplatelet Positive

CLOSE (2017) 5.3
Yes, 60 yrs

High risk Antiplatelet Positive

RESPECT (2017) 5.9 Yes, 60 yrs All
Antiplatelet or 
anticoagulation

Positive

DEFENSE -PFO (2018) 2.8 No High risk
Antiplatelet or 
anticoagulation

Positive

J Am Coll Cardiol 2018;72:1185



American Academy of Neurology, Neurology 2020;94:876

American Heart Association/American Stroke
Association, Stroke 2021;52:e364

ESC Position Paper, Eur Heart J 2019;40:3182
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Anderson FA, et al.
Arch Intern Med. 1991:151:933-938

Annual Incidence of Venous Thrombotic Events
(Population of Worcester, Massachusetts)
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PFO and Cryptogenic Stroke in Older Patients (NEJM 2007;357:2262)



Neurology 2017;89:532



Lancet Neurol 2018;17:609



JAMA Neurol 2020;77:1279

Age is a determinant of risk of ischemic stroke after cryptogenic TIA/stroke in patients with PFO!



Go et al.  JAMA 2001;285:2370-2375. Lee SR et al. Int J Cardiol. 2017;236:226-231. 



ESC position paper

ICM (insertable cardiac monitors) =
implantable loop recorder





24hr Holter monitoring:
Non-specific finding







Case control 
studies

Cryptogenic
Stroke (unadj)

Known Cause 
Stroke (unadj)

RR 95% CI

< 65 yo 3 10% 4% 2.55 (0.89-7.31)

≥ 65 yo 3 20% 15% 1.41 (0.74-2.68)

Bayes’ Theorem

--Chaisinanunkul et al, Stroke 2022;53:ATP201



DEFENSE-PFO subgroup
analysis

J Stroke 2021
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Device Closure or Antithrombotic Therapy after 
Cryptogenic Stroke in Elderly Patients with a High-risk PFO

• 10 hospitals in South Korea – retrospective analysis 
• 437 elderly patients with PFO-associated stroke (mean age, 68.1 years): 
• 303 patients (69%) had a high-risk PFO: PFO closure was done in 161 patients (37%)
• Recurrent stroke or TIA in 64 patients (14.6%) during median F/U of 3.9 years

J Stroke 2024, accepted



Any RCTs?



Professor Jean-Louis Mas

PFO is associated with cryptogenic stroke

Risk of stroke recurrence in PFO-associated stroke:
additive risk of atrial septal aneurysm

CLOSE trial – beneficial effect of device closure in
patients with a high-risk PFO

CLOSE II trial for elderly cryptogenic stroke patients 
with a high-risk PFO



Conclusion: PFO Closure in the Elderly Cryptogenic 
Stroke Patients with PFO

• Underestimated clinical significance of PFO in elderly 
cryptogenic stroke patients

• Retrospective analysis showed beneficial effect of device
closure in elderly patients with a high-risk PFO

• RCT is ongoing – CLOSE II



Courtesy of Dr. Saver (UCLA Stroke Center)
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