PFO-Mediated Stroke: ||
Exposing the Misnomer
of “Cryptogenic” Stroke

To the Editor,

Check for
updates

We read with interest the recent article
by Wintzer-Wehekind et al.' In an
observational study of 453 consecutive
patients who underwent patent foramen
ovale (PFO) closure due to an ischemic
event of no other apparent cause, the
authors evaluated the safety of discon-
tinuing antithrombotic therapy follow-
ing PFO closure. At a median follow-
up of 8 years, antithrombotic therapy
was associated with a 6% incidence of
bleeding, and the subset of patients
who discontinued their blood thinners
did not have more recurrent ischemic
events on long-term follow-up. The
authors should be commended for their
work, which expands on their earlier
report” to support the intuitive conclu-
sion that following PFO closure, dis-
continuing antithrombotic therapy is
safe and does not increase risk of recur-
rent ischemic events, for patients with-
out other co-morbidities. In this letter,
we provide additional insight on the
misnomer of ‘“cryptogenic” stroke
when associated with PFO’™>; we
describe how an outdated misclassifica-
tion of stroke from the early 1990s has
continued to result in ignoring of a
quick, effective, and life-saving percu-
taneous treatment in the face of a glar-
ing stroke culprit.

There has been limited progress in
developing new therapeutic techniques
to decrease the incidence of recurrent
cryptogenic stroke. A major barrier is
that the diagnostic evaluation of
“cryptogenic stroke” has yet to be
updated to identify occult stroke cul-
prits that were left out of the traditional
TOAST (Trial of Org 10172 in Acute
Stroke Treatment) or ASCOD (A: ath-
erosclerosis; S: small-vessel disease; C:
cardiac pathology; O: other causes; D:
dissection) classifications.”’ Although
atrial fibrillation or flutter (AF) medi-
ated stroke was also included under the
heading of “cryptogenic stroke”, this
was later rectified and AF is now recog-
nized as a common stroke etiology,
even when it is detected after the index
hospitalization. ~ Unfortunately, the
updated term embolic stroke of unde-
termined source continues to neglect
PFO-mediated stroke (i.e., ischemic
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stroke in the presence of PFO with no
other apparent cause) as a separate
stroke entity.”

Four recent randomized trials and
their meta-analyses have unequivocally
established the superiority of percutane-
ous PFO closure over standard of care
medical therapy for secondary preven-
tion of PFO-mediated stroke.” " These
studies confirmed that there is a causal
relationship between PFO and the so
called “cryptogenic stroke.” Thus, cate-
gorizing PFO-mediated stroke as an
“unknown etiology” has always been
counterintuitive and has now become
illogical, ignoring the diagnostic and
management strategies proposed by
updated international guidelines and the
United States Food and Drug Adminis-
tration. PFO-mediated stroke should be
recognized as a unique and distinct ische-
mic stroke entity when no other etiolo-
gies can be identified. This change would
be consistent with other well-recognized
stroke causes, henceforth promoting an
etiology-guided management approach
and aiding subsequent research to estab-
lish appropriate therapies for stroke with
and without PFO. Guidelines from the
respective neurologic and cardiovascular
national societies must be updated to
focus on management strategies of
patients with PFO-mediated stroke.

Some may argue that the PFO was
an “innocent bystander” or that PFO-
mediated stroke is only “presumed” to
be from paradoxical embolism. How-
ever, this argument should no longer be
acceptable; nearly all stroke causes are
“presumed” to be from a detected etiol-
ogy, whether that cause is uncontrolled
hypertension or embolism because of
AF or a carotid plaque.
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Check for
updates

Meta-analysis of
Percutaneous Coronary
Intervention Versus
Medical Therapy in the
Treatment of Coronary
Chronic Total Occlusion

Coronary chronic total occlusion
(CTO) is a common finding during coro-
nary angiography and is associated with
increased morbidity and mortality.' His-
torically, treating a CTO with percutane-
ous coronary intervention (PCI) was
technically difficult with a low success
rate and a high rate of complications.'*
Technical and operator skill advance-
ments have led to an increased fre-
quency and procedural success rate of
contemporary CTO-PCL” Nevertheless,
the benefit of this treatment remains con-
troversial. Therefore, we conducted this
meta-analysis to evaluate the efficacy
and safety of PCI in CTO.

A search through Pubmed, MED-
LINE, and Cochrane Library from
inception up to September 2018 was
performed by 2 independent reviewers
and any discrepancy was resolved by a
third reviewer. We included only ran-
domized controlled trials (RCTs) that
compared CTO-PCI with medical ther-
apy (MT). Two independent reviewers
screened and extracted the data using a
predefined table. The primary end point
was major adverse cardiac and cerebro-
vascular events (MACCE). Secondary
end points included all-cause mortality,

cardiac death, spontaneous myocardial
infarction (MI), repeat revasculariza-
tion, target vessel revascularization
(TVR), stent thrombosis, and left ven-
tricle ejection fraction (LVEF) change.
We calculated the risk ratios (RRs) and
95% confidence intervals (Cls) using a
random-effects model with the aid of
RevMan v5.3 and CMA v3 software
in an intention-to-treat analysis. The
meta-analysis was registered with the
International Prospective Register of
Systematic Reviews (PROSPERO ID:
CRD42019121399).

From a total of 528 screened studies,
5 randomized controlled trials were
included, "**”° with a total of 1,792
patients (mean age 62.7 £ 9.7, 84%
male, follow up range 4 to 60 months).
The procedural success rate was ~86%
(as-treated). The right coronary artery
was the most commonly involved
artery in the included trials (~54%).

There was no significant difference
between CTO-PCI or MT with regard to
MACCE (RR 0.83; 95% CI 0.50 to
1.36; p=045; >’=47%). In a trial
sequential analysis (TSA software)’ to
establish whether the current sample
size and events were adequately pow-
ered to draw conclusive results (using a
17.8% incidence of MACCE in the MT
group, 25% relative risk reduction in the
PCI group, 5% type-« error, and 80%
power), we found that the optimal infor-
mation (sample) size was not achieved
with the current meta-analysis (1,792 vs
11,895 patients) and the cumulative
Z-curve did not cross any trial sequential
boundaries, indicating a lack of evi-
dence. A subgroup analysis based on the
initial cardiac event (acute coronary
syndrome vs stable) showed no evidence
of interaction (p for interaction >0.1).
Meta-regression analyses based on
study-level covariates (SYNTAX score,
J-CTO score, LVEF, and left anterior
descending [LAD] artery percentages)
did not suggest any statistically signifi-
cant modifier effect. CTO-PCI signifi-
cantly reduced TVR compared with MT
(RR 0.34; 95% CI 0.16 to 0.72; p <
0.01; I’= 10%). There were no signifi-
cant differences between both groups
with regard to all-cause mortality, car-
diac mortality, spontaneous MI, stent
thrombosis, repeat revascularization, or
LVEF change (Figure 1). Sensitivity
analysis by including only the published
trials did not change any of the end
points results.
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A subgroup analysis of the EXPLORE
trial showed a better outcome when the
target vessel was the LAD.” Similarly, a
meta-analysis published by Ma et al sug-
gested better outcomes when PCI was
done on a CTO involving the left coro-
nary artery or its branches.” However, we
were not able to demonstrate any effect
of LAD CTO-PCI on MACCE.

The complexity of coronary artery dis-
ease in the treatment of CTO should
always be considered. In the REVASC
trial, patients with less complex disease
(SYNTAX score <13), mainly derived
by the CTO lesion itself, had better
segmental wall thickening improvement
with CTO-PCL* In our meta-regression,
there was a nonsignificant trend toward
increased MACCE with higher SYNTAX
score. Further adequately powered trials
are needed to examine the clinical out-
comes of CTO-PCI in those with CTO
driven ischemia.

In conclusion, in patients with
CTO, PCI was not associated with
significant reductions in MACCE,
all-cause mortality, MI, stent throm-
bosis, or repeat revascularization,
though there was a significantly
lower incidence of TVR compared
with MT. However, further ade-
quately powered and long-term trials
are required to identify the best treat-
ment strategy of CTOs.
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