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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

(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”



Levels of Evidence

Randomized Controlled
Trals (RCTs)
“the gold standard”

A

from one or more RCTs

Level II-1: Evidence from
controlled tnals without
randomization

Level II-2: Evidence from cohort or
case-control analytic studies

Level 11-3: Evidence from multiple time series
(observational studies)

Level IlI: Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees (ideally using formal consensus methods)

Level IV: “Evidence” based on personal anecdote (“In my experience...”



EBM

The levels of evidence pyramid provides a way to visualize both the quality of evidence and the amount of evidence available. For
example, systematic reviews are at the top of the pyramid, meaning they are both the highest level of evidence and the least
common. As you go down the pyramid, the amount of evidence will increase as the quality of the evidence decreases.
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Congenital adulte : un long parcours
semée d embuches




déemarche EBM

°3 composantes :

1. L'expéerience clinique du praticien
2. Les meilleures données actuelles (preuves) de la recherche clinique

3. Les préférences du patient

-Etapes d'une démarche EBM

-Pour resoudre un probleme clinique concernant un patient donné, la démarche
EBM suit 4 étapes :

1. Formuler le probleme médical en une question claire et précise
2. Rechercher dans la litterature des articles pertinents (du point de vue

méthodologique) pour la question posée
3. Evaluer la validité et la pertinence des résultats frouves

4. Intégrer les résultats retenus a son patient
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5 Cochrane Reviews matching on * in All Text

Cochrane Database of Systematic Reviews
Issue 3 of 12, mars 2019
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estion de la transfusion de globules rouges chez les patients subissant une chirurgie
cardiaque pour une cardiopathie congénital3

Kirstin L Wilkinson, Susan J Brunskill, Carolyn Doree, Marialena Trivella, Ravi Gill, Michael F Murphy

Show Preview ¥ Intervention Review 7 février 2014 Free access

2@ Antibiotiques dans le traitement des abcés cérébraux chez les patients atteints de
cardiopathie congénitale cyanogéne
Pagakrong Lumbiganon, Arnkisa Chaikitpinyo

Show Preview ¥ Intervention Review 28 mars2013 Newsearch Freeaccess

3¢ Milrinone prophylactique dans la prévention du syndrome de bas débit cardiaque et de la
mortalité chez I'enfant subissant une intervention chirurgicale pour une cardiopathie
congénitale

Barbara EU Burkhardt, Gerta Riicker, Brigitte Stiller

Show Preview ¥ Intervention Review 25mars2015 Freeaccess

4 Interventions psychologiques pour le traitement de la dépression chez I'adolescent et
l'adulte atteints de cardiopathie congénitale

Deirdre A Lane, Teri A Millane, Gregory YH Lip

Show Preview ¥ Intervention Review 28octobre2013 New search Freeaccess

5@ Stimulation dans la cardiomyopathie hypertrophique réfractaire ou résistante au traitement
médicamenteux

Mohammed Qintar, Abdulrahman Morad, Hazem Alhawasli, Khaled Shorbaji, Belal Firwana, Adib Essali, Waleed Kadro

Show Preview ¥ Intervention Review 16 mai2012
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10 Routine screening by echocardiography to reduce morbidity and mortality from congenital

heart disease in neonates with Down syndrome
William McGuire, Peter W Fowlie

Show Preview ¥ Intervention Protocol 20 juillet 2005

20 Prophylactic corticosteroids for paediatric heart surgery with cardiopulmonary bypass

Ben Gibbison, José Carlos Villalobos Lizardi, Karla Isis Avilés Martinez, Daniel P Fudulu, Miguel Angel Medina Andrade,
Giordano Pérez-Gaxiola, Alvin WL Schadenberg, Serban C Stoica, Stafford L Lightman, Gianni D Angelini, Barnaby C Reeves

Show Preview ¥ Intervention Protocol 30ao(t2018

30 Interventions to increase physical activity for people with congenital heart disease

Susanne H Klausen, Roselien Buys, Lars Louis Andersen, Asle Hirth, Brian W McCrindle, Hanne Kjaergaard, Jorn Wetterslev

Show Preview ¥ Intervention Protocol 22janvier2018 Withdrawn Freeaccess




Questions

o comment peut on suivre longtemps une cohortee
> En quoi le suivi des cardiopathies adultes change la pratique des cardiopédiatres?
> Quelle aorte dans les années a venir pour les switch

- quel traitement médical ( ou chirurgical) pour les vd systémiques?e
o comment prévenir la mort subite?
> Quel fraitement pour I'hta séquellaire des coarctationse

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



« Les grands absents pour I'instant...»
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Consensus d experts, ESC guch
recommandations , From Marelli, JESFC2019

Size of N

Evidence and/or general agreement that a given

Treatment Effec imet e e
Conflicting evidence and/or a divergence of opinion
about the usefulness/efficacy of the given
or procedure.

Weight of evidence/opinion is in favour of
usefulness/efficacy.

Uselulness/efficacy is less well established by

m”m Certainty

Treatment EL1t

Data derived from multiple randomized clinical trials
evndence A or meta-analyses.
Level of Data derived from a single randomized clinical trial
evidence B or large non-randomized studies.




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

From: Levels of Evidence Supporting American College of Cardiology/American Heart Association and

European Society of Cardiology Guidelines, 2008-2018
JAMA. 2019;321(11):1069-1080. doi:10.1001/jama.2019.1122

A | Current ACC/AHA guidelines

Recommendation Total No. of
Class Recommendations
All subspecialty areas
Overall 2930 | ]
Class | 1272 | ]
Class Il 1338 -
Class Il 332 ]
General cardiology
Overall 466 ]
Class| 188 7
Class Il 227 |
Class Il 54 ]
Coronary artery disease
Overall 803 | ]
Class | 369 ]
Class Il 336 ]
Class 1l 98 [ ]
Vascular medicine
Overall 305 | |
Class | 143 ]
Class Il 135 ]
Class Il 27
Congenital and valvular heart disease
Overall 406 | |
Class| 201 ||
Class Il 186
Class Il 19 ]
Heart failure and myocardial disease
Overall 260 | ]
Class | 96 ]
Class Il 120 [
Class Il 44 ]
Electrophysiology
Overall 546 |}
Class | 224 ]
Class Il 251 ]
Class 11l 71
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% of Recommendations With
LOE A Evidence

Date of download: 3/19/2019

B | Current ESC guidelines

Recommendation Total No. of
Class Recommendations
All subspecialty areas
Overall 3399 | ]
Class | 1622 I
Class I 1515 =
Class Il 262 [
General cardiology
Overall 880 | ]
Class | 454 I
Class 11 360 [ ]
Class Il 66 [
Coronary artery disease
Overall 652 | ]
Class | 341 —
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Class 111 53 [
Vascular medicine
Overall 315 | ]
Class | 148 [ ]
Class Il 147 =
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Overall 634 | |
Class | 291 [ |
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Class Il 48
Heart failure and myocardial disease
Overall 319 | ]
Class | 133 1
Class I 158 [
Class 11l 28 [
Electrophysiology
Overall 599 | ]
Class | 255 ]
Class Il 297 =
Class Il 47 [ ]
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@ JAMA Network®

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

JAMA. 2019;321(11):1069-1080. doi:10.1001/jama.2019.1122
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Patient outcomes after transcatheter and surgical pulmonary valve replacement
for pulmonary regurgitation in patients with repaired tetralogy of Fallot: A quasi-
meta-analysis

Meta Analysis LVEDVI TC PVR
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Prevention of Sudden Cardiac Death in Adults With
Congenital Heart Disease Do the Guidelines Fall Short?

CONCOR TCCCA UZ Leuven
N=11,535 N~8,000 N~6255

L 25,790 ACHD patients from three registries J

[ 171 SCD Cases j

n=6: no matching control found <€— 14 excluded

n=1: NYHA class IV
n=7: no data on systemic [ 157 SCD Cases j

ventricular function

n=32: Eisenmenger syndrome -<€&— 33 excluded
n=1: matched control with
Eisenmenger Syndrome

excluded Consensus Statement ESC Guidelines
n=124 n=157

Vehmeijer; Circ Arrhythm Electrophysiol. 2017




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

o primary prevention
oclass I, systemic left ventricular ejection fraction
-<35%, biventricular physiology, and NYHAII or lll symptoms;

o class lla, adults with ToF and mulfiplerisk factors for SCD, such as left ventricular
systolic or diastolic dysfunction, nonsustained ventricular tachycardia, QRS
duration 2180 ms, extensive right ventricular scarring, or inducible sustained
ventricular tachycardia at electrophysiological study;

> Class lib 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 |l or I

osymptoms, QRS duration 2140 ms, or severe systemic AV-valve
sregurgitation.



Prevention of Sudden Cardiac Death in Adults With
Congenital Heart Disease

Do the Guidelines Fall Short?

Tetralogy of Fallot

Univentricular heart

Transposition great arteries (TGA) -——|

Ventricular septal defect
Atrial septal defect

Aortic stenosis

Congenitally corrected TGA
Aortic coarctation

Ebstein's anomaly
Atrioventricular septal defect
Pulmonary stenosis

Other
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|
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[ Consensus Statement
ESC Guidelines

0

10 20
Number of SCD Cases

30

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

Vehmeijer; Circ Arrhythm Electrophysiol. 2017



Heart failure therapy for ®tsc. .
different adult congenital
heart disease subgroups

Systemic left Systemic right
ventricular failure ventricular failure

Consider
non-pharmacological
Standard HF options (TVR, CRT)
therapy and standard HF

therapy

Post-AVR for congenital
aortic stenosis with residual Systolic dysfunction of
ventricular dysfunction the systemic right ventricle

Single ventricle failure

Sub-pulmonary right ventricular failure in Fontan circulation

No elective
drug therapy in
asymptomatic

- and stable
symptomatic Consider patients Consider
patient use PAH standard HF
diuretics, specific therapy
MRA and therapy
ACEI
Post-PVR in Tetralogy repair with Eisenmenger syndrome Double inlet left ventricle with
residual ventricular dysfunction with VSD total cavopulmonary connection

European Heart Journal, 2018, OXFORD

UNIVERSITY PRESS



Suggested treatment algorithm for patients @ESC

European Society

°_I_h E. d of Cardiology
WiI ISsenmenger synarome .
- Asymptomatic patients -
Serial monitoring (6-12 months interval) o
('8
" o)
Initial monotherapy ERA or PDE-5i é
Inadequate (Usually an ERA)
clinical
response e
or clinical =
il *Escalation to combination therapy E
Inadequate ERA with PDE-5i O'
clinical I
response =
or clinical :
decline Escalation to triple therapy >
Addition of prostanoids —
Inadequate (&)
clinical T8
response o'
or clinical I
decline Consider heart and lung transplantation =
*Initiation or escalation of PAH specific therapy if:
» Symptoms (breathlessness, chest pain, palpitations,
symptoms of heart failure) or change in WHO-FC
+» Reduction in 6 minute walk distance of >15%
+» Reduction in systemic oxygen saturations
+ Reduction in right ventricular function (e.g. TAPSE)
* Increase in brain natriuretic peptides
European Heart Journal, 21 August 2018, ehy480, https://doi.org/10.1093/eurheartj/ehy480 OXFORD

The content of this slide may be subject to copyright: please see the slide notes for details. UNIVERSITY PRESS



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

Age
Mean or Median (y) Mean
Sample (N) (SD or Range) Follow-Up
First Author Exp/Obs Male (N) Exp/Obs Intervention Diagnosis Time (mo)
RCT
Dos et al. (19) 8(T) 24.9+4.3 (T)
4*
23972966 147/12 8 (C) 28.316.1 (C) Eplerenone | Abff 12
Therrien et al. 3(TM 27+5.7 (T)
Al
(20) 18672299 8/9 8(C) 2645.2 (C) Ce dend 12
Van der Bom et
T + T
al. (17) 44/44 ;Z :C)) §§+ig :Ci ARB CCTGA/ Abff | 38
23247302 B
Other
Dore et al. (1)1 29 24 30.3%10.9 ARB CCTGA/ Abff | 4
16216961 T
Hechter et al.
4 4 4
(31) 11230861 1 12 31(26, 42) ACE Abff 2
Tutarel et al. 11 (T) 25.2+3.5(T)
4/14 R f
(21) 20843567 14/1 10 (C) 24.64+2.3 (C) ARB AD B
Giardini et al.
A/ Abff
(33)1 21882492 8 5 26 (18, 31) BB CCTGA/ Ab 12
Doughan et al. 20(T) 2946 (T)
Abff
(35)% 17317376 31/29 18 (C) 2716 (C) BB ; 10
Bouallal et al.
(32)f 20519056 14 7 35 (24, 57) BB SV 13
Josephson et al.
(34)f 16835671 8 5 29 (22, 37) BB Abff 36




Change from baseline (m)

Exemple de RCT: Maestro trial

40
35
30
25
20
15
10

Macitentan
n=114

Placebo
n=112

>

% of baseline PVRIi at Week 16

120 -

110 A

100

90 A

80 -

70 #

-

Macitentan
n=20

Change from baseline (m)

Placebo
n=19

60 -

50 4

40 -

30 -

20 1

10 4

Macitentan Placebo
n=20 n=19



Challenges to multicenter research
in adults with congenital heart
disease.

- ..Complexity and heterogeneity of the patient population
o ..Divergences in nomenclature and classification

o ..Institutional variations in treatment strategies

o ..|dentification of appropriate clinically relevant end points
o ..Paucity of preliminary data for sample size estimates

o ..Recruitment of a sufficiently large number of patients

o ..Issues regarding patient safety

o ..Research infrastructure for efficient implementation

o ..Limited funding opportunities Khairy , future cardiology 2012



Repartition des patients

Table 1. Prevalence of selected moderate and severe forms of congenital heart

disease in the Quebec population in 2000.

Congenital defect n Prevalence ratiot
Aortic coarctation 783 1:9500

Endocardial cushion defect 1748 1:4000

Ebstein’s anomaly 79 1:93,000

Tetralogy of Fallot/truncus arteriosis 1779 1:4000
Transposition of the great arteries 659 1:11,000
Univentricular hearts 363 1:20,000

Quebec population in 2000 = 7,357,029.

*Rounded to the nearest 500.




comment progressere

o centraliser la prise en charge des patients

> Travailler en réseau

> Trouver des financements pour des études randomisees
> Trouver des jeunes avec des idées

> qui aient du temps....

> sans laisser les cliniciens a la mine

Did investigator
assign exposures?

Yes

Experimental study

Random allocation?

|

No

Observational study

Comparison group?

|

Yes No Yes No
Analytical Descriptive
. ; study study
Randomized Nonrandomized
controlled trial controlled trial
Direction?
Exposure and
Exposure — Outcome outcome atthe
same time
Exposure <— Outcome
Cohort study Case—control Cross-sectional
study study




Richard Horton, directeur de la
oublication du Lancet, 2015

> A lot of what is published is incorrect.”

1]
o

- Contenant des etudes avec de petits echantillons, aux effets minimes, aux analyses
exploratoires invalides, et avec des conflits d'interéts evidents, avec l'obsession de suivre des
tendances a la mode d lmpon‘ance douteuse, la science a pris un virage vers
I'obscurantisme. En pratique 'de mauvaises methodes 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.



Cardiac Events Late After Pregnancy (%)

50 -

40 -

30 -

20 -

10 -

318 women, 405 pregnancies, mean follow up
2.6 years

Log-Rank p<0.001
By Risk Score

12% of late cardiac events

1 2 3
Follow Up Duration (years)

4

5

Risk score > 1
44+10%

Risk score 1
23+5%

Risk Score O
7+2%

Risk score:
NYHA>2 or resting cyanosis

Dysfonction du ventricule sous-
aortique or significative PR

LV Obstruction

Evénements cardiaques avant ou
pendant la grossesse

Balint et al. Heart 2010



L EBM pour les structures médicales
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Improving heart disease knowledge and research participation in
adults with congenital heart disease (The Health Education and
Access Research Trial: HEART—ACHD)
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Objective: The objective of this prospective multi-center study was to evaluate heart disease knowledge with-
inthe adult congenital heart disease (ACHD) population, pilot an educational intervention and assess interest
in research participation among new patients at ACHD clinics.

Background: Many adults with congenital heart disease lack knowledge about their heart condition that may
contribute to undesirable outcomes.

Methods: Patients = 18 years of age were recruited upon their first presentation to an ACHD clinic and

Ki rd . . . L. . . .
Cg?;:m:l heart disease underwent an educational intervention consisting of creation of a personal health information ‘passport’
Patient knowledge and an introduction to web-based resources. Subjects were asked to complete initial and follow-up surveys

documenting their perceived knowledge.
Results: Nine hundred twenty-two subjects were recruited from 12 ACHD centers, and 520 (57%) completed
follow-up surveys. Patients who completed the follow-up survey were more likely to be women, have more
eduation, and have mild heart disease. At follow-up, the ability of the subjects to name their heart condition
improved (78% to 83%, p = 0.002). Improvements were seen in mean Likert items regarding perceived
knowledge of appropriate exercise (p <0.0001), symptoms of heart rhythm problems or endocarditis
(p <0.0001), reasons for cardiac tests (p< 0.007), and birth control options and pregnancy safety
(p < 0.0001). On follow-up, subjects reported a better understanding of medical research (p <0.01), and
higher interest in research partidpation (p < 0.003).
Conclusion: This joint clinician-patient pilot program will help inform future efforts toward patient education
and participation in research with a focus on standardization of protocls for life-long longitudinal follow-up
and continued multi-center collaboration in the ACHD population.

© 2013 Elsevier Ireland Ltd. All rights reserved.

Patient education
Adult congenital heart disease

Research Knowledge

Understanding Baseline
Medical Research | Mean=3.8

n=504 Follow-Up
p<0.001 Mean=3.9
Participation Baseline

Comfort Mean=4.0
n=499 Follow-Up
p=0.069 Mean=4.1
Participation Baseline

Likelihood Mean=3.8
n=500 Follow-Up
p<0.001 Mean=4.0

Current Research | Baseline
Awareness Mean=2.3

n=503 Follow-Up
p<0.001 Mean=3.1

B 1. Strongly disagree
B 2. somewhat disagree
3. Uncertain/Neutral
[ 4. Somewhat agree

W 5. Strongly Agree

[] Baseline
Follow-Up



Predicting deterioration of ventricular function in patients with repaired tetralogy of
Fallot using machine learning.
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Abstract
AIMS: Previous studies using regression analyses have failed to identify which patients with repaired tetralogy of Fallot

(rTOF) are at risk for deterioration in ventricular size and function despite using common clinical and cardiac function
parameters as well as cardiac mechanics (strain and dyssynchrony). This study used a machine learning pipeline to
comprehensively investigate the predictive value of the baseline variables derived from cardiac magnetic resonance
(CMR) imaging and provide models for identifying patients at risk for deterioration.

METHODS AND RESULTS: Longitudinal deterioration for 153 patients with rTOF was categorized as 'none’, ‘'minor’, or
'major' based on changes in ventricular size and ejection fraction between two CMR scans at least 6 months apart
(median 2.7 years). Baseline variables were measured at the time of the first CMR. An exhaustive variable search with a
support vector machine classifier and five-fold cross-validation was used to predict deterioration and identify the most
useful variables. For predicting any deterioration (minor or major) vs. no deterioration, the mean area under the curve
(AUC) was 0.82 £ 0.06. For predicting major deterioration vs. minor or no deterioration, the AUC was 0.77 £0.07.
Baseline left ventricular (LV) ejection fraction, LV circumferential strain, and pulmonary regurgitation were most useful for
achieving accurate predictions.

CONCLUSION: For the prediction of deterioration in patients with rTOF, a machine learning pipeline uncovered the utility
of baseline variables that was previously lost to regression analyses. The predictive models may be useful for planning
early interventions in patients with high risk.
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Certaines personnes qui sont intellectuellement en mesure ne se donnent pas tellement la peunic’ue s enyaye:

dans une pensée analytique et sont portées a se fier a leurs intuitions

D'autres ont davantage tendance a 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

Cheérir les exceptions






