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Abstract

Patent foramen ovale (PFO) percutaneous closure has
previously been an accepted intervention for the pre-
vention of recurrent cryptogenic stroke on the basis of
observational studies. However, randomized trials have
been lacking until now. Three recently published ran-
domized trials (CLOSURE I, PC and RESPECT) do not
demonstrate the superiority of this intervention versus
optimal medical therapy, therefore making this practice
questionable. Nonetheless, these trials have had certain
pitfalls, mainly a lower than initially estimated num-
ber of patients recruited, therefore lacking sufficient
statistical power. On the other hand, different closure
devices were used in the three trials. In two of them
(PC and RESPECT), the Amplatzer PFO Occluder was
used and the STARflex device was used in the other
one (CLOSURE I). Taken altogether, a meta-analysis of
these three trials does not demonstrate a statistically
significant benefit of percutaneous PFO closure (1.9%
vs 2.9%; P = 0.11). However, if we analyze only the
PC and RESPECT trials together, in which the Amp-
latzer PFO Occluder was used, a statistically significant
benefit of percutaneous PFO closure is observed (1.4%
vs 3.0%, P = 0.04). In conclusion, our interpretation of
these trials is that the use of a dedicated, specifically
designed Amplatzer PFO device could possibly reduce
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the risk of stroke in patients with PFO and cryptogenic
stroke. This consideration equally applies to patients
who have no contraindications for anticoagulant or an-
tithrombotic therapy.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Percutaneous patent foramen ovale (PFO)
closure has been used for the prevention of recurrent
cryptogenic stroke on the basis of observational stud-
ies; however, recent randomized trials do not sup-
port its use for this indication. A detailed analysis of
these randomized trials could suggest that when the
Amplatzer PFO Occluder is used, the risk of stroke is
reduced.
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COMMENTARY ON HOT TOPICS

Patent foramen ovale (PFO) is present in a very high pro-
portion of healthy subjects but as its frequency is higher
in patients that have suffered a cryptogenic stroke, PFO
has been accepted as a potential cause of stroke, espe-
cially in younger patients and in the presence of atrial
septal aneurysm' . As a result, percutaneous closure of
PFO has been performed in some patients that have suf-
fered a cryptogenic stroke and in whom a PFO has been
demonstrated. The indications of this procedure have
been widely debated. Guidelines have been conservative,
accepting this strategy only for patients with recurrent
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Closure No closure Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
CLOSURE I 12 447 13 462 37.3% 0.95[0.43, 2.11] +
PC 1 204 5 210 14.7% 0.20 [0.02, 1.74] —_—
RESPECT 9 499 16 481 48.0% 0.53[0.23, 1.22] —
Total (95%CI) 1150 1153 100.0% 0.64 [0.37, 1.10] ‘
Total events 22 34
Heterogeneity: ,° = 2.24, df = 2 (P = 0.33); I’ = 11% ‘ ‘ ‘ ‘
geneity: 7 ( ) ° 0.01 0.1 1 10 100

Test for overall effect: Z = 1.60 (P = 0.11)

Figure 1 Meta-analysis of all three randomized trials.

stroke despite antithrombotic therapyw, but this proce-
dure has also been performed in many patients after a
first stroke, mainly in younger patients and in those with
a concomitant atrial septal aneurysm.

Non-randomized studies suggested that the recur-
rence of stroke in patients with cryptogenic stroke was
lower if a percutaneous closure of PFO was performed,
compared with patients that remained on medical therapy
alone™. However, the main limitation for a wider ac-
ceptance of percutaneous closure has been the absence
of randomized trials".

Last year, the final results of the CLOSURE T trial
were published. In this study, 909 patients between 18
and 60 years of age with a cryptogenic stroke (72%) ot
transient ischemic attack (TTA) (28%) and a PFO were
randomized to percutaneous closure using the STARflex
(NMT Medical Inc.,) device in addition to medical treat-
ment (aspirin 81 or 325 mg daily for two years and clopi-
dogtel for the first six months) or to medical treatment
alone (aspitin 325 mg daily and/or warfarin for a target
INR 2.0-3.0) and followed-up for two years". This study
was negative, since the primary endpoint at 2 years (stroke
or TIA, death from any cause during the first 30 d, or
death from neurological causes between 31 d and 2 years)
was not reduced with percutaneous closure (5.5% o5 6.8%
in the medical therapy group; P = 0.37). Moreover, the
risk of stroke at 2 years was similar between both groups
of patients (2.9% with percutaneous closure »s 3.1%
with medical treatment; P = 0.79). The CLOSURE I
had some limitations, such as a much lower than initially
intended number of patients recruited (909 instead of
1600)181, patients with either stroke or TIA were included,
three of twelve (25%) strokes occurred within 30 d after
the procedure, other possible causes of stroke became
apparent in patients who had recurrences, patients with
prothrombotic disorders were excluded, and randomiza-
tion was not locally blind. Another possible explanation
for the negative results is the relatively short follow-up
period”.

Nonetheless, these results were very discouraging,
especially for interventional cardiologists. On top of this,
two other negative randomized trials regarding the same
issue but using a device specifically designed for PFO
closure (Amplatzer PFO Occluder, St Jude Medical) have
been published in March of this yearlm’m. The RESPECT
trial™ randomized 980 patients to medical treatment or
PFO closure using the Amplatzer PFO Occluder. The
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primary endpoint was the occurrence of recurrent isch-
emic stroke or early death in patients 18-60 years of age.
The intention-to-treat analysis was negative (HR = 0.49,
95%CI: 0.22-1.11, P = 0.08), but due to a high dropout
rate in the medical treatment group, the between-group
difference was significant in the rate of recurrent stroke
in the pre-specified per-protocol cohort (HR = 0.37,
95%CI: 0.14-0.96, P = 0.03) and in the as-treated cohort
(HR = 0.27, 95%CI: 0.10-0.75, P = 0.007).

The PC trial randomized patients with a PFO and
ischemic stroke, TIA or a peripheral thromboembolic
event to undergo closure of the PFO with the Amp-
latzer PFO Occluder or to receive medical therapy. The
primary endpoint was a composite of death, nonfatal
stroke, TIA or peripheral embolism and was not reduced
with percutaneous closure (HR = 0.63, 95%CI: 0.24-1.62,
P = 0.34). Non-fatal stroke occurred in 1 patient (0.5%)
in the closure group and 5 patients (2.4%) in the medical
therapy group (HR = 0.20, 95%CI: 0.02-1.72, P = 0.14).

A simplistic interpretation of these three trials could
lead us to conclude definitively that percutaneous closure
of PFO is not effective in reducing the risk of stroke in
patients with cryptogenic stroke. Since these trials have
been flawed by marked difficulties in patient recruitment,
it is evident that each of them individually will probably
lack sufficient power to prove any possible differences. In
this sense, if we perform a pooled analysis from the 3 tri-
als, including 2303 patients overall, percutaneous closure
of PFO does not reduce the incidence of stroke (1.9%
vs 2.9%, P = 0.11; Figure 1). However, if we include only
the 2 trials in which an Amplatzer PFO Occluder device,
specifically designed for PFO, was used, percutaneous
closure was associated with a significant reduction in the
incidence of stroke (1.4% vs 3.0% P = 0.04; Figure 2).

Possible explanations for these differences may be
the following: the STARFlex closure system has been
associated with a significantly higher thrombosis rate at
30 d than the Amplatzer PFO Occluder device in two
different studies, 3.6% »s 0%, P < 0.01 and 5.7% »s 0%,
P < 0.05"" and the incidence of atrial fibrillation'"
has also been documented more frequently at 30 d with
STARFlex (4.5% vs 1.3%; P = 0.02). Also, a lower rate of
petiprocedural complications in the PC and respect trials
could partly explain the better results of percutaneous
closure in the PC and RESPECT trials.

Our interpretation of these trials is that the use of a
dedicated, specifically designed Amplatzer PFO device
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Closure No closure Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
PC 1 204 5 210 23.5% 0.20 [0.02, 1.74] e
RESPECT 9 499 16 481 76.5% 0.53[0.23, 1.22] 1*
Total (95%CI) 703 691 100.0% 0.46 [0.21, 0.98] ‘
Total events 10 21

Heterogeneity: 7> = 0.69, df = 1 (P = 0.41); I = 0%
Test for overall effect: Z = 2.02 (P = 0.04)
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Figure 2 Meta-analysis of the two trials using an Amplatzer Patent Foramen Ovale Occluder.

could possibly reduce the risk of stroke in patients with
PFO and cryptogenic stroke. Therefore, although present
evidence does not support PFO closure for the preven-
tion of recurrent cryptogenic stroke, a detailed analysis
of recent randomized trials can make us consider that
the door for PFO closure might not be entirely closed.
This consideration equally applies to patients who have
no contraindications for anticoagulant or antithrombotic
therapy.
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