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enrolled patients with a large shunt or atrial septal aneurysm. The
extended follow-up from RESPECT, and the CLOSE and REDUCE
data confirm that PFO-occluding devices decrease risk of recurrent
stroke compared with medical therapy, in patients with cryptogenic
stroke. Transcatheter PFO closure should be recommended as first
line therapy for stroke of unknown pathogenesis in future guidelines, at least for the subset at highest risk of recurrent paradoxical
embolism (large shunt or atrial septal aneurysm).
Merkler et al1 demonstrated a 4.9% incidence of adverse
events with closure, in patients with stroke aged ≤60 years.
However, all the cryptogenic stroke trials (patients aged ≤60
years) showed no increase in serious adverse events or major
bleeding with percutaneous PFO closure compared with medical therapy (P>0.05 in all trials). Although risk of atrial fibrillation is higher with closure, most incidents in the trials occurred
early (<6 months) postclosure, consisting of a single paroxysm
that resolved spontaneously or with cardioversion.2–5 Future trials
should focus on the long-term prognostic outcomes of postdevice
atrial fibrillation, which remain unknown.

To the Editor:
We read with interest the recent article by Merkler et al.1 In
a retrospective cohort study, the authors investigated the safety
of transcatheter patent foramen ovale (PFO) closure in patients
with ischemic stroke/transient ischemic attack who underwent
PFO closure within 1 year. The study concluded that closure
was associated with adverse events in 7% of patients; the rate of
events was higher in patients >60 years old compared with those
aged ≤60 years (10.9% versus 4.9%; P<0.001). We commend the
authors for their work and describe lessons learned from 5 randomized trials, which add to our interpretation of these results.
Contrary to prior observational studies, the CLOSURE I trial
(Evaluation of the STARFlex Septal Closure System in Patients
With a Stroke and/or Transient Ischemic Attack due to Presumed
Paradoxical Embolism Through a PFO) failed to demonstrate superiority of PFO closure for secondary stroke prevention in patients
with cryptogenic stroke. Failure of CLOSURE I has been attributed to ineffective PFO closure in the device group, with significant
residual right-to-left shunting present in 14% on 6-month followup imaging. Additionally, the STARFlex device (NMT Medical,
Boston, MA) has been associated with more atrial fibrillation and
thrombogenesis compared with other devices.2 Although the PC trial
(Percutaneous Closure of PFO Using the Amplatzer PFO Occluder
With Medical Treatment in Patients With Cryptogenic Embolism)
demonstrated a trend favoring closure, the study was statistically
underpowered. Additionally, inclusion of individuals with transient
ischemic attack and other peripheral embolism was not representative of the population included in previous observational studies.2
More recently, the long-term follow-up data from the RESPECT
trial (Randomized Evaluation of Recurrent Stroke Comparing PFO
Closure to Established Current Standard of Care Treatment; median
5.9 years) demonstrated superiority of PFO closure over medical therapy (62% relative risk reduction in recurrent cryptogenic
stroke) in the intention-to-treat analysis. There was even greater
reduction in recurrent stroke in those with an atrial septal aneurysm
(1.7% versus 7.6%; HR, 0.20; P=0.005) or large shunt (2.0% versus
6.9%; HR, 0.26; P=0.005).3 The the REDUCE trial4 (Gore Helex
Septal Occluder/Gore Cardioform Septal Occluder and Antiplatelet
Medical Management for Reduction of Recurrent Stroke or ImagingConfirmed Transient Ischemic Attack in Patients With PFO) and the
CLOSE trial5 (PFO or Anticoagulants Versus Antiplatelet Therapy to
Prevent Stroke Recurrence) were also published recently. REDUCE
showed lower risk of recurrent stroke in patients with a device (1.4%
versus 5.4%; HR, 0.23; P=0.002) at 3.2 years median follow-up;
CLOSE showed similar promise with closure (0% versus 6.0%; HR,
0.03; P<0.001) at mean follow-up of 5.3±2.0 years. The greater efficacy seen in CLOSE and REDUCE is reflective of stricter patient
selection. REDUCE used stringent exclusion criteria to omit other
causes of stroke including large artery atherosclerosis, atrial fibrillation, and small-vessel disease (lacunar infarcts). CLOSE only

Disclosures
None.

Muhammad Omer Zaman, MD
Division of Cardiology, Department of Medicine
University of Florida
Gainesville
Nimesh K. Patel, MD, FACP, FACC
Division of Cardiology, Department of Medicine
Virginia Commonwealth University
Richmond
Mohammad K. Mojadidi, MD
Division of Cardiology, Department of Medicine
University of Florida
Gainesville

References
1. Merkler AE, Gialdini G, Yaghi S, Okin PM, Iadecola C, Navi BB, et al. Safety
outcomes after percutaneous transcatheter closure of patent foramen ovale.
Stroke. 2017;48:3073–3077. doi: 10.1161/STROKEAHA.117.018501.
2. Mojadidi MK, Christia P, Salamon J, Liebelt J, Zaman T, Gevorgyan R,
et al. Patent foramen ovale: unanswered questions. Eur J Intern Med.
2015;26:743–751. doi: 10.1016/j.ejim.2015.09.017.
3. Saver JL, Carroll JD, Thaler DE, Smalling RW, MacDonald LA, Marks
DS, et al; RESPECT Investigators. Long-term outcomes of patent
foramen ovale closure or medical therapy after stroke. N Engl J Med.
2017;377:1022–1032. doi: 10.1056/NEJMoa1610057.
4. Søndergaard L, Kasner SE, Rhodes JF, Andersen G, Iversen HK, NielsenKudsk JE, et al; Gore REDUCE Clinical Study Investigators. Patent foramen ovale closure or antiplatelet therapy for cryptogenic stroke. N Engl J
Med. 2017;377:1033–1042. doi: 10.1056/NEJMoa1707404.
5. Mas JL, Derumeaux G, Guillon B, Massardier E, Hosseini H, Mechtouff
L, et al; CLOSE Investigators. Patent foramen ovale closure or anticoagulation vs. antiplatelets after stroke. N Engl J Med. 2017;377:1011–
1021. doi: 10.1056/NEJMoa1705915.

(Stroke. 2018;49:e16. DOI: 10.1161/STROKEAHA.117.019571.)
© 2017 American Heart Association, Inc.
Stroke is available at http://stroke.ahajournals.org

DOI: 10.1161/STROKEAHA.117.019571

e16

Letter by Zaman et al Regarding Article, ''Safety Outcomes After Percutaneous
Transcatheter Closure of Patent Foramen Ovale''
Muhammad Omer Zaman, Nimesh K. Patel and Mohammad K. Mojadidi
Downloaded from http://stroke.ahajournals.org/ by guest on July 20, 2018

Stroke. 2018;49:e16; originally published online November 28, 2017;
doi: 10.1161/STROKEAHA.117.019571
Stroke is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2017 American Heart Association, Inc. All rights reserved.
Print ISSN: 0039-2499. Online ISSN: 1524-4628

The online version of this article, along with updated information and services, is located on the
World Wide Web at:
http://stroke.ahajournals.org/content/49/1/e16

Permissions: Requests for permissions to reproduce figures, tables, or portions of articles originally published
in Stroke can be obtained via RightsLink, a service of the Copyright Clearance Center, not the Editorial Office.
Once the online version of the published article for which permission is being requested is located, click
Request Permissions in the middle column of the Web page under Services. Further information about this
process is available in the Permissions and Rights Question and Answer document.
Reprints: Information about reprints can be found online at:
http://www.lww.com/reprints
Subscriptions: Information about subscribing to Stroke is online at:
http://stroke.ahajournals.org//subscriptions/

