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the hero of the book is the randomized control trial, and the villains 
are the clinicians in the "care" part of the 
National Health Service (NHS) who either fail to carry out such trials 
or succeed in ignoring the results if they do not fit in with their own 
preconceived ideas" 





EBM 



Congenital adulte : un  long parcours 
semé d embuches 



démarche EBM 
◦ 3 composantes : 

 
1. L’expérience clinique du praticien 
2. Les meilleures données actuelles (preuves) de la recherche clinique 
3. Les préférences du patient 
◦ Étapes d'une démarche EBM 
◦ Pour résoudre un problème clinique concernant un patient donné, la démarche 

EBM suit 4 étapes : 
 
1. Formuler le problème médical en une question claire et précise 
2. Rechercher dans la littérature des articles pertinents (du point de vue 
méthodologique) pour la question posée 
3. Évaluer la validité et la pertinence des résultats trouvés 
4. Intégrer les résultats retenus à son patient 



cochrane 





Questions  
 

◦  comment peut on suivre longtemps une cohorte? 

◦ En quoi le suivi des cardiopathies adultes change la pratique des cardiopédiatres? 

◦ Quelle aorte dans les années à venir pour les switch 

◦  quel traitement médical  ( ou chirurgical) pour les vd systémiques? 

◦  comment prévenir la mort subite? 

◦ Quel traitement pour l’hta séquellaire des coarctations? 

◦ Cardiopathie congénitale et cardiopathie acquises en fait on assez en terme de 
prévention cardio vasculaire 



« Les grands absents pour l’instant…» 

◦ Hypo VG 

◦  tronc artériel commun 
 



Consensus d experts, ESC guch 
recommandations , From Marelli, JESFC2019 



Levels of Evidence Supporting American College of Cardiology/American Heart Association and European 
Society of Cardiology Guidelines, 2008-2018

JAMA. 2019
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European Journal of Cardiovascular Nursing, vol. 16,  2017. 

Patient outcomes after transcatheter and surgical pulmonary valve replacement 
for pulmonary regurgitation in patients with repaired tetralogy of Fallot: A quasi-
meta-analysis 



Prevention of Sudden Cardiac Death in Adults With 
Congenital Heart Disease   Do the Guidelines Fall Short? 

Vehmeijer; Circ Arrhythm Electrophysiol. 2017 



Prevention of Sudden Cardiac Death in Adults 
With Congenital Heart Disease 
Do the Guidelines Fall Short? 
◦  primary prevention  
◦ class I, systemic left ventricular ejection fraction 
◦ ≤35%, biventricular physiology, and  NYHAII or III symptoms; 
◦  class IIa, adults with ToF and multiplerisk factors for SCD, such as left ventricular 

systolic or diastolic dysfunction, nonsustained ventricular tachycardia, QRS 
duration ≥180 ms, extensive right ventricular scarring, or inducible sustained 
ventricular tachycardia at electrophysiological study; 
◦  class Iib  adults with a single or systemic right ventricular ejection fraction <35%, 

particularly in the presence of additional risk factors, such as complex 
ventricular arrhythmias (defined as nonsustained ventricular tachycardia), 
unexplained syncope,  NYHA II or III 
◦ symptoms, QRS duration ≥140 ms, or severe systemic AV-valve 
◦ regurgitation. 



Prevention of Sudden Cardiac Death in Adults With 
Congenital Heart Disease 
Do the Guidelines Fall Short? 

60% des Morts subites n’avaient pas eu d 
indication a un défibrillateur selon les 
recommandations   

Vehmeijer; Circ Arrhythm Electrophysiol. 2017 



European Heart Journal,  2018,  

Heart failure therapy for 
different adult congenital 
heart disease subgroups 



European Heart Journal,  21 August 2018, ehy480, https://doi.org/10.1093/eurheartj/ehy480 
The content of this slide may be subject to copyright: please see the slide notes for details. 

Suggested treatment algorithm for patients 

with Eisenmenger syndrome.  



 
 Medical Therapy for Systemic Right Ventricles: A 
Systematic Review for the 2018 AHA/ACC 
Guideline for the Management of Adults With 
Congenital Heart Disease  



Exemple de RCT: Maestro trial  

Gatzoulis, Circulation. 2019  



Challenges to multicenter research 
in adults with congenital heart 
disease. 
 

◦ ..Complexity and heterogeneity of the patient population  

◦ ..Divergences in nomenclature and classification  

◦ ..Institutional variations in treatment strategies  

◦ ..Identification of appropriate clinically relevant end points  

◦ ..Paucity of preliminary data for sample size estimates  

◦ ..Recruitment of a sufficiently large number of patients  

◦ ..Issues regarding patient safety  

◦ ..Research infrastructure for efficient implementation  

◦ ..Limited funding opportunities               Khairy , future cardiology 2012 



Répartition des patients  



 comment progresser? 

◦  centraliser la prise en charge des patients 

◦ Travailler en réseau 

◦ Trouver des financements pour des études randomisées 

◦ Trouver des jeunes avec des idées  

◦ qui aient du temps….   

◦ sans laisser les cliniciens à la mine  



Richard Horton, directeur de la 
publication du Lancet , 2015 
 ◦ A lot of what is published is incorrect.” 

◦ “ 
◦ Contenant des études avec de petits échantillons, aux effets minimes, aux analyses 

exploratoires invalides, et avec des conflits d'intérêts évidents, avec l'obsession de suivre des 
tendances à la mode d'importance douteuse, la science a pris un virage vers 
l’obscurantisme. En pratique 'de mauvaises méthodes donnent des résultats' 

◦  Those who have the power to act seem to think somebody else should act first. 
◦  The good news is that science is beginning to take some of its worst failings very seriously.  
◦  The bad news is that nobody is ready to take the first step to clean up the system. 



Balint et al. Heart 2010 

during and after pregnancy. Adverse maternal cardiac events
after pregnancy were more common in women who had cardiac
events during pregnancy.

Because of the nature of the underlying cardiac lesions and the
prior catheter and surgical procedures, adults with CHD have
a propensity for arrhythmias and are at risk of developing
ventricular dysfunction. In non-pregnant adult patients with
CHD, arrhythmias and heart failure are common cardiac
complications,1 16 similar to the types of adverse cardiac events
observed in our population. In a number of congenital cardiac
conditions, heart failure and arrhythmias can be inter-related
and arrhythmias, including atrial arrhythmias, can be markers of
important haemodynamic deterioration.17e20 Thus, identifying
women at highest risk is important so that surveillance can be
tailored to the individual.

Risk factors for LCE were similar to those previously identified
as risk predictors of pregnancy-related adverse events including
functional status and cyanosis,4 5 subaortic or subpulmonary
ventricular dysfunction5 6 and left heart obstruction.5 9 21 22

This finding suggests a link between the inability of the heart to
adapt to haemodynamic challenges such as pregnancy and worse

late outcomes. An important finding in our study demonstrated
that, although the identifiable cardiovascular changes of preg-
nancy resolve after delivery, adverse cardiac events that occur
during this haemodynamic stress appear to have importance,
increasing the risk of LCE.
There are a number of mechanisms which may explain this

association between baseline maternal cardiac variables, PCE and
LCE. The haemodynamic load of pregnancy may serve as
a physiological stress test8 and, in women with underlying heart
disease, may unmask limited cardiac reserve. Conceptually, this
may be similar to the observation that women with placental
syndromes during pregnancy are at increased risk of athero-
sclerotic disease late in life. In these women, pregnancy unmasks
an underlying ‘abnormal metabolic milieu’ that also predisposes
them to pregnancy complications and to atherosclerotic disease
much later after pregnancy.23 24 Alternatively, the prolonged
haemodynamic stress of pregnancy may directly impact cardiac
function. In the normal heart there is an increase in ventricular
wall stress and an associated deterioration in cardiac function
during pregnancy.25 In a similar fashion, increases in wall stress
may impact the structurally abnormal heart and this may result
in similar or even worse deterioration in cardiac function.
Supporting this concept is the finding, reported by others, that
systemic ventricular function can irreversibly deteriorate after
pregnancy in women with transposition of the great arteries
and Mustard operations.11 In our series, women with either
subaortic or subpulmonic ventricular dysfunction were at
highest risk for LCE. The prolonged volume load on the heart
may also affect the myocardium in a fashion analogous to the
effect of valvular regurgitation, which is recognised to lead over
time to ventricular dilation and dysfunction. In women with
tetralogy of Fallot it has been suggested that pregnancy can
affect right ventricular volumes.10 Volume overload and
myocyte stretch have been shown to be a stimulus for patho-
physiological myocardial processes such as apoptosis, fibrosis
and arrhythmogenesis.26 27 Finally, adverse cardiac events
themselves may directly affect the myocardium. Heart failure is
associated with increases in norepinephrine and epinephrine
which have been shown to have direct cardiotoxic effects
including myocyte injury.28 Clinically, it has been shown that
cardiac outcomes are worse in patients with recurrent admis-
sions for heart failure.29 Continuing to clarify how pregnancy
affects the diseased heart is important for risk stratification and
to identify potential therapeutic targets.
Our findings raise a number of important clinical consider-

ations. Before pregnancy, women at high risk for LCE should be
counselled not only about the risks of adverse cardiac events
during pregnancy but also regarding the potential for adverse
cardiac events after pregnancy. The current risk score should be
used in conjunctionwith known lesion-specific data on outcomes.
For instance, women with Marfan syndrome and dilated aortic
roots were under-represented in this study but are known to be at
high risk for complications. In these cases, lesion-specific
outcomes need to be incorporated into counselling. Once women
become pregnant, those at high risk should receive closer surveil-
lance not only during pregnancy but also late after delivery.
Because adverse events during pregnancy are associated with
higher rates of late events, it is important to re-evaluate the
maternal cardiac status of women with PCE more closely after
pregnancy.

Limitations
A selection bias probably exists as a small number of the women
initially enrolled in our prospective study of pregnancy outcomes
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Figure 1 Incidence of adverse cardiac events late after pregnancy
according to pregnancy-related adverse cardiac events (time 0 ¼ date of
pregnancy). Adverse cardiac events were defined as any of the
following: cardiac death, cardiac arrest, pulmonary oedema, sustained
symptomatic tachyarrhythmia and/or bradyarrhythmia requiring treat-
ment, or stroke or transient ischaemic attack.
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Figure 2 Incidence of adverse cardiac events late after pregnancy
according to maternal risk score. The risk score for late events was
calculated based on the sum of risk predictors. Each predictor was
assigned one point. Predictors included in the risk score were: New York
Heart Association functional class >II and/or resting cyanosis, subaortic
ventricular dysfunction, subpulmonary ventricular dysfunction and/or
significant pulmonary regurgitation, left heart obstruction and cardiac
events before or during pregnancy. Adverse cardiac events were defined
as any of the following: cardiac death, cardiac arrest, pulmonary
oedema, sustained symptomatic tachyarrhythmia and/or bradyar-
rhythmia requiring treatment, or stroke or transient ischaemic attack.

1660 Heart 2010;96:1656e1661. doi:10.1136/hrt.2010.202838

Congenital heart disease

group.bmj.com on January 7, 2017 - Published by http://heart.bmj.com/Downloaded from 

318 women, 405 pregnancies, mean follow up  
2.6 years 

12% of late cardiac events 

Risk score: 
NYHA>2 or  resting cyanosis 
 
Dysfonction du ventricule sous-
aortique or significative PR 
 
 LV Obstruction 
 
Evénements cardiaques avant ou 
pendant la grossesse 



L EBM pour les structures médicales 

7,894 to 9,974 patients yearly from 1990-2005 
Mylotte et al Circulation 2014;129:1804 







rapport entre quotient intellectuel et 
utilisation de la pensée rationnelle 

 
 
Certaines personnes qui sont intellectuellement en mesure ne se donnent pas tellement la peine de s'engager 

dans une pensée analytique et sont portées à se fier à leurs intuitions 
 
D'autres ont davantage tendance à vérifier leurs intuitions et raisonner pour s'assurer que ce qu'elles font est 
justifié  
Partager les competences, et non accumuler des clones 
 

Ne pas tomber amoureux de ses hypotheses 
 
 

 Chérir les exceptions 
 
 
 
 
 
 
 
New Scientist (2009) 




