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ETTERS TO THE EDITORS

he best DEFENSE for high-risk
atent foramen ovale: An updated
eta-analysis of six randomized trials

a  meilleure  DEFENSE  pour  les  Foramen  Ovales  Per-
éables a  haut  risque  : une  méta-analyse  des  6  essais

andomisés

eywords  Patent  foramen  ovale;  Cryptogenic  stroke;
schaemic  stroke;  Percutaneous  close;  Meta-analysis
ots  clés  Perméable  ;  AIC  cryptogénique  ;  AIC  ;
ermeture  percutanée  ;  Méta-analyse

atent  foramen  ovale  (PFO)  is  a  potential  cause  of  cryp-
ogenic  stroke.  In  September  2017,  two  new  randomized
ontrolled  trials  (RCTs)  —– CLOSE  and  Gore  REDUCE  —–
ere  published  simultaneously  with  the  extended  follow-up

esults  of  the  RESPECT  trial,  comparing  percutaneous  clo-
ure  with  antiplatelet  and/or  anticoagulant  therapy  [1—3].
ercutaneous  closure  was  shown  to  be  associated  with
ecreased  rates  of  stroke  and  an  increased  risk  of  new-
nset  atrial  fibrillation,  contrary  to  the  findings  of  previously
ublished  trials  on  the  topic  (CLOSURE  I  and  PC),  which
howed  no  difference  [4,5].  In  a  recent  meta-analysis  of
440  patients  conducted  by  our  group,  PFO  closure  sig-
ificantly  decreased  the  risk  of  a  new  ischaemic  stroke
6].  The  benefit  was  more  prominent  among  high-risk
atients,  such  as  those  with  septal  aneurysm  and  large  shunt
6].

The  results  from  a  new  trial  —– DEFENSE-PFO  —– were
ublished  in  March  2018  [7].  This  is  the  sixth  RCT  on  the
opic  and,  to  our  knowledge,  has  not  been  included  in
ny  published  meta-analyses.  The  DEFENSE-PFO  study  was
n  investigator-initiated  multicentre  randomized  open-label
uperiority  trial  conducted  in  Korea,  and  included  patients
ith  a  high-risk  PFO  [7].  The  researchers  defined  patients
ith  high-risk  PFO  as  having  one  of  the  following  character-

stics:  atrial  septal  aneurysm;  hypermobility  of  the  septum
‘‘phasic  septal  excursion  into  either  atrium  ≥  10  mm’’);

r  large  PFO  size,  defined  as  maximum  separation  of  the
eptum  primum  from  the  secundum  during  the  Valsalva
anoeuvre  ≥  2  mm  on  transoesophageal  echocardiography.

 total  of  120  patients  were  randomized,  60  to  each  group,

Abbreviations: CI, confidence interval; OR, odds ratio; PFO,
atent foramen ovale; RCT, randomized controlled trial.
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nd  the  median  follow-up  was  2.8  years.  The  two  groups
ere  similar  overall,  but  there  was  a  trend  towards  an  older
opulation  in  the  medical  therapy  group  (P  =  0.06),  although
tatistical  significance  was  not  reached.  There  were  no
schaemic  strokes  in  the  percutaneous  closure  group  versus
ve  ischaemic  strokes  in  the  medical  therapy  group.  There
ere  three  major  bleeding  events,  all  in  the  medical  therapy
rm.

We  performed  an  updated  meta-analysis  of  all  six  RCTs
n  = 3560)  to  assess  the  efficacy  and  safety  of  transcatheter
FO  closure  versus  medical  therapy  for  these  patients.  The
ethod  has  been  described  previously  [6].  Our  results  show

hat  percutaneous  closure  is  still  associated  with  a  reduced
isk  of  new  ischaemic  stroke  (odds  ratio  [OR]  0.39,  95%
onfidence  interval  [CI]  0.19—0.81;  I2 =  52.8%).  The  other
utcomes  are  presented  in  Fig.  1.  We  also  conducted  a
ubgroup  analysis  for  patients  with  high-risk  PFO.  Because
f  high  heterogeneity  in  the  way  that  high-risk  PFO  was
efined  in  the  trials,  we  decided  to  include  in  this  sub-
roup  the  patients  with  a  large  shunt  from  the  first  five  trials
nd  the  whole  DEFENSE-PFO  population.  Patients  with  high-
isk  PFO  had  a  significant  benefit  in  terms  of  reduced  risk
f  new  ischaemic  stroke  when  treated  with  percutaneous
losure  versus  medical  therapy  (OR  0.27,  95%  CI—0.14  to
.51).  However,  patients  with  a  small  shunt  did  not  bene-
t  significantly  from  percutaneous  closure  (OR  0.86,  95%  CI
.26—1.46).

Our  new  analysis  presented  here,  in  combination  with
he  results  from  the  DEFENSE-PFO  and  CLOSE  trials,  which
nrolled  only  this  subgroup,  suggest  that  percutaneous  clo-
ure  should  be  preferred,  as  it  is  beneficial  for  patients
ith  either  septal  aneurysm  and/or  large  shunt  [1,6,7].
hus,  closure  might  be  the  best  defence  for  high-risk
FOs.  On  the  other  hand,  it  remains  questionable  whether
atients  with  small  shunts  actually  benefit  from  PFO  clo-
ure  (I2 =  0).  We  therefore  believe  that  it  is  of  paramount
mportance  to  carefully  select  patients  who  meet  the  eli-
ibility  criteria  for  this  therapeutic  option,  as  proposed  in
he  algorithm  published  recently  by  Mojadidi  et  al.  [8].
uture  studies  should  continue  to  examine  the  specific

ubpopulations  of  patients  who  will  benefit  most,  as  it  is
urrently  clear  that  percutaneous  closure  is  not  benefi-
ial  for  everybody  (e.g.  those  with  small  shunts  and  the
lderly).

https://doi.org/10.1016/j.acvd.2018.06.001
http://www.sciencedirect.com/science/journal/18752136
http://crossmark.crossref.org/dialog/?doi=10.1016/j.acvd.2018.06.001&domain=pdf
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Figure 1. Meta-analyses of the six randomized clinical trials. Patent foramen ovale (PFO) closure was better at preventing a new ischaemic
stroke (odds ratio [OR] 0.39, 95% confidence interval [CI] 0.19—0.81; I2 = 52.8%). No difference in bleeding risk was found between the two
strategies (OR 0.87, 95% CI 0.44—1.69; I2 = 29.7%). Closure devices were associated with a higher risk of new-onset atrial fibrillation (OR
4.62, 95% CI 2.42—8.81; I2 = 5.5%), although this difference was not significant in the subgroup analysis for patients treated with AmplatzerTM

(St. Jude Medical, St. Paul, MN, USA) devices only (OR 2.29, 95% CI 0.91—5.76; I2 = 0). Percutaneous closure was associated with reduced
up of
6).
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stroke rates (OR 0.27, 95% CI—0.14 to 0.51; I2 = 0) among the subgro
with a small shunt did not have a benefit (OR 0.86; 95% CI 0.26—1.4
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