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REHABILITATION CARDIO-VASCULAIRE: les défis actuels

Qualifying CVD Event or Diagnosis
(inpatient or outpatient setting)

Identify patients who are eligible for CR
Initiate secondary CVD prevention therapies
Refer to outpatient CR program

Assist with prompt CR enrollment
The NEW ENGLAND JOURNAL of MEDICINE \ J

CR Components

REVIEW ARTICLE

Attention to coexisting conditions
Risk factor control

Psychological support

Jane A. Leopold, M.D., Editor Nutrition therapy

Physical activity

Patient assessment and monitoring

Cardiac Rehabilitation — Challenges,
Advances, and the Road Ahead . )

Long-Term Follow-up

Assess need for CVD risk reduction
Provide updated treatment plan
Encourage long-term maintenance
Connect with long-term care provider

Randal J. Thomas, M.D.

Figure 1. Cardiac Rehabilitation (CR) Pathway.

Important factors are listed for the three parts of the
CR pathway, including steps to help patients initiate
CR, components of an effective CR program, and steps
to help patients maintain progress over time. CVD de-
notes cardiovascular disease.
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Systematic review of the effects of physical exercise training programmes in children and young adults with congenital heart disease.
Duppen & al. 2013
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Cardiac rehabilitation and physical activity: systematic review and meta-analysis. Dibben & al. 2018

Physical activity modification in youth with congenital heart disease: a comprehensive narrative review. van Deutekom & al. 2021

Exercise training in paediatric congenital heart disease: fit for purpose? Amir &al. 2022

Safety and efficacy of exercise training in children and adolescents with congenital heart disease: A systematic review and descriptive
analysis. Anderson & al. 2022

Effects of Sports, Exercise Training, and Physical Activity in Children with Congenital Heart Disease-A Review of the Published Evidence. Dold

&al. 2023
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https://pubmed.ncbi.nlm.nih.gov/23746621/
https://pubmed.ncbi.nlm.nih.gov/29654095/
https://pubmed.ncbi.nlm.nih.gov/34535443/
https://pubmed.ncbi.nlm.nih.gov/36832425/
https://pubmed.ncbi.nlm.nih.gov/33049756/
https://pubmed.ncbi.nlm.nih.gov/35768047/
https://pubmed.ncbi.nlm.nih.gov/35768047/

Mean Difference
IV, Random, 95% CI [mL/kg/min]

Physical activity interventions for people with congenital heart

disease (Review)

Williams CA, Wadey C, Pieles G, Stuart G, Taylor RS, Long L |
Cochrane Database Syst Rev. 2020 —

T 1

2.74[0.36 ,5.12]

¢

Exercise training

« 1I5RCT (5E, 10A) : 924 patients
» 3 types d'intervention
» faible amélioration sur la capacité physique

« Evaluation au décours du programme

J

» réhabilitation plus que promotion

» peu significatif sur QLV

N

« pas de complications s o s
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ALERTES

Circulation

CRIGNAL RESEARCHARTIQE ®

Substantial Cardiovascular Morbidity in
Adults With Low er-Complexity Congenital
Heart Disease

ACHD: 51% tabagisme, 30% obesité, 69%
hypertension, 41%,hyperlipidemie, 7% diabetes
Risque de syndrome coronarien aigu x 2.0
(95% ClI, 1.5-2.8; P<0.001)

Risque d’insuffisance cardiaque x 13.0

(95% CI, 9.4-18.1; P<0.001)

>

Age-adjusted Incidence Rate (%)
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B Non-complex Defect
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Number of Cardiovascular Risk Factors

Saha & al 2021



ALERTES

Inflammatory factors

Vascular, endothelial factors
(eg, aortic coarctation, FGR)

(eg, chronic inflammatory disorders)
Metabolic factors
(eg, hyperlipidemia)
Adipose tissue factors | |
(eg, obesity) 1
.: ] ciassial (Y

monocytes
Low-density lipoprotein
— ©
Low shear stress wI9s / o o
e 'Y 2 2 o
| >==

—— Internal elastic membrane

Fibrous cap
rupture

°e2 Cytokines *
o proteases

" smooth muscle cell

Foam cell /
~ migration & proliferation

Macrophage

External elastic membrane

Age  0-10 years 10-20 years 20-30 years 30-40 years

I:q

> 40 years

Lumen

Endothelium

Intima

— Media

Table 3.

Risks of CVD by Type of Congenital HD

Coronary Artery Disease

Cerebrovascular Disease

Peripheral Vascular Disease

Repaired ASD/VSD

Not known to have increased risk

Increased risk if residual shunt

Not known to have increased risk

Bicuspid aortic valve

Potential risk after Ross procedure with
reimplantation of coronary arteries

Not known to have increased risk

Increased risk related to aortic
aneurysm

Coarctation of aorta

Increased risk could be related to
accelerated atherosclerosis vs late
hypertension

Increased risk related to residual
hypertension or intracranial aneurysms

Increased risk related to residual
coarctation or aortic aneurysm

Atherosclerotic Cardiovascular Risk as an

Emerging Priority in Pediatrics.

Schipper HS, de Ferranti S. Pediatrics. 2022

Ebstein anomaly

Not known to have increased risk

Increased risk if interatrial shunt

Not known to have increased risk

Tetralogy of Fallot

Increased risk could be related to
coronary anomalies

Increased risk if residual intracardiac
shunt

Increased risk related to aortic dilation

TGA atrial switch

Increased risk could be related to
coronary anomalies

Increased risk if residual baffle leak

Increased risk could be related to prior
catheterizations

TGA arterial switch

Increased risk related to reduced
coronary flow reserve, proximal intimal
thickening, and coronary anomalies

Not known to have increased risk

Increased risk related to neoaortic
dilation

Fontan

Increased risk could be related to
coronary anomalies

Increased risk if Fontan fenestration

Increased risk related to Fontan venous
pressures and prior catheterizations

Cyanotic congenital HD

Potential decreased risk

Increased risk related to secondary
erythrocytosis and hyperviscosity
syndrome

Increased risk related to secondary
erythrocytosis and hyperviscosity
syndrome

Eisenmenger syndrome

Potential decreased risk

Increased risk related to secondary
erythrocytosis and hyperviscosity
syndrome

Increased risk related to secondary
erythrocytosis and hyperviscosity
syndrome

Cardiovascular Risk Reduction in High-Risk Pediatric Patients: A Scientific Statement From the American Heart Association.de Ferranti SD &

al. .Circulation. 2019
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https://pubmed.ncbi.nlm.nih.gov/30798614/
https://pubmed.ncbi.nlm.nih.gov/36217888/
https://pubmed.ncbi.nlm.nih.gov/36217888/

FACTEURS ASSOCIES AL HYPO-ACTIVITE PHYSIQUE

)
Altération de 'aptitude physique aérobiel
) . . i wha 38%5555/5 AUTONOMIE
Altération de la fonction musculaire 2 z| B = [———
= Sédentarité =~ aptitudes
Manque d’autonomie, faible sentiment 2 | eecraponds % S it
> musculaire é équilibrée
d’efficacité personnelle 3 | - = 1% e s
. 4 g Dgf‘a(m?nce - S"ES%H § Rééntrainement A?epéeucﬂgﬁzz?e
Surprotectlon parentale o | Torganisme éponses inadaptées § a l'exercice PR—
Handicap g)enstma‘ég?m - psychologique
Principe de précaution appliqué par les R
médecins®

1 Kempny et al. 2012, Amedro & al. 2017
2 Krodnstrom et al. 2014
3 Chen et al. Eur. 2015

4 Reyb k l. 2005
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FACTEURS LIMITANT ET MOTIVANT LACTIVITE PHYSIQUE

[ enasiers BARRIERS
B
Being supported by others ENCOURAGEMENT tocking supportrom others
J
Having improved fitness Being restricted by heart defect
Using medical treatment ENERGY LEVEL Having comorbidity
Feeling vital Y, Feeling lethargic
) »
Having positive attitude Having fear of movement
Having driving force APPROACH Lacking driving force
Being self-confident Lacking self-confidence
Using technical aids Limited by physical environment |
Having structure ENVIRONMENT Lacking structure
4

Famille, conjoint,
pairs, modéles

Capacité aérobie,
muscles,
articulations

Kick

d’endorphine,
distraction

Agenda, climat

Own representation

* Own knowledge
* Positive vision and
benefits

Physical amu;;?‘\
in children with

CHD /

Physical activity set up

* Own capabilities
* Own experience and
feelings
* Motivation
* Adaptation of PA
* Feasibility

—

Environment

*Time management
* Metecrological geographic
and economic factors
* Medical advice
* Impact of family and friends
* Social interaction
* Need for informed general
public

Bay et al. Eur J Cardiovasc Nurs. 2020, Pons C & al. 2021, Mora &al.2019, Nazare & al. 2017, Majenemer & al. 2019
www.forumeuropeen.com




The QUALIREHAB trial

Main inclusion criteria

142 adolescent and young adult CHD patients

j 5 yearfld g0 gl 12-month with impaired cardiopulmonary fitness randomly
TS e assigned to QUALIREHAB or standard of care
ﬁ Rehabilitation centre # Home
HRQoL
re:'::':::;o" g i / +3.8 points \
BMI [effect size 0.34] Level of
physical activity
o . -0.7 kg/m? +2.5 points
i o [effect size 0.41] [effect size 0.39]
QUALIREHAB I
Disease
knowledge
2.4 points a2/ |.30ints
[effect size 0.45] /[EffeCt size 0.51]
-2.3 points
[effect size 0.41]

Exercise
training

session

HRQoL (primary outcome), BMI,
physical activity, and disease knowledge

Q The QUALIREHAB program improved

(O] 3] oS CLINICAL RESEARCH
ﬁ?’c"aﬁag‘& OS;; etV hitpsi/idoiorg/10.1093/eurheart/ehae085 Congenital heart disease

Early hybrid cardiac rehabilitation in congenital
heart disease: the QUALIREHAB trial

Pascal Amedro ® "%, Arthur Gavotto © **, Helena Huguet®, Luc Souilla ©*,
Anne-Cecile Huby'?, Stefan Matecki @ *, Anne Cadene®, Gregoire De La Villeon™®,
Marie Vincenti®*, Oscar Werner © *%, Charlene Bredy®”’, Kathleen Lavastre?,
Hamouda Abassi*?, Sarah Cohen®, Sebastien Hascoet © ®, Claire Dauphin®,
Aurelie Chalard’. Yves Dulac @ 10, Nathalie Suuletie'o. Helene Bouvaist © ",
Stephanie Douchin @ ", Matthias Lachaud @", Caroline Ovaert © 'z.

Camille Soulatges", Nicolas Combes ©@ 'z,jean-Benoit Thambo @“1,

Xavier Iriart @', Fanny Bajolle ® **, Damien Bonnet @ %, Helene Ansquer'®,
Jean-Guillaume Delpey ', Laurence Cohen'®, Marie-Christine Picot ® *7,

and Sophie Guillaumont @ *%; the QUALIREHAB Study Group
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QUALIREHAB : points determinants

ﬁRehabilitation centre ™ Home

ﬁ g 12-week ® Critéres de
g rehabilitation g jugement

program

Intervention

Inclusion .

Main inclusion criteria
ﬁ‘w e 13-25 year old CHD patients

aay 12-month
« VO,  <80% and /or VAT<55% » follow-up

www.forumeuropeen.com



QUALIREHAB: conception

M12 Criteres de
jugement

MO Inclusion Randomisation Intervention

Groupe Programme
Adolescents et Intervention Rehabilitation
jeunes adultes \

cC Groupe ‘ Pas |

Contrble d’intervention

- / -

RCT multicentrique
- 12 centres d’inclusion, 9 centres de réadaptation

- Promoteur CHU Montpellier, PHRIC,

- Investigateur coordinateur: Sophie Guillaumont

- Responsable scientifique: Pascal Amedro

4

,’74// i - .
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QUALIREHARB : inclusion et criteres de jugement

Main inclusion criteria

¢ * 13-25 year old CHD patients ot 12-month
. VO, _<80% and for VAT<55% Jmd follow-up

Criteres de
jugement

Intervention

Inclusion ‘

www.forumeuropeen.com



QUALIREHAB : intervention

Exercise atient
training __education
e

IDE ETP, Annie Auer, ISP WWW.fOI'llmeUfOpeen.Com Bredy et al. J Adol Health 2024



QUALIREHAB : intervention

Reinforcement
session

Week
Reinforcement g 49

't Week
Reinforcement 5g session
Week v;/ejk session
1 | Exercise Motivation
training by APA

100% -

1 Work Work Work
%VAT -

Warm-up Recovery

30%

Intensity (% of maximum heart rate)

10 20 25 35 40 50 60

Duration (minutes)

Amedro et al. Int J Cardiol 2018

EAPA: Gael Metzler, ISP
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QUALIREHAB : intervention
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QUALIREHAB essai randomisé contrdlé multicentrique

Mean change

Totalscore [E— 268

e 645

* NSN: Physical functioning (e 296

142 patients inclus

(ége moyen 17,4 +/- 3,4) Psychological summary healthscore [ ——ox—+ 253
I e 5.77
Emotional functioning _ 2.
- CJP ®
I s19
- Modification positive du score total du
PEDSQLa 12 mOIS Saocial functioning -—| 0.9
- Différence moyenne: 3.8 ———
(95%CI=[0.2;7.3]; P=0.038, o
“ azs

effect size=0.34) EEEEE—— 56

- Control group - Rehabilitation group

www.forumeuropeen.com
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QUALIREHAB essai randomisé controlé multicentrique

EnITT

/ +3.8 points \
BMI [effect size 0.34] Level of
physical activity
-0.7 kg/m? +2.5 points
[effect size 0.41] [effect size 0.39]
l QUALIREHAB |
, Disease
Depression kel
-2.4 points 2.7 Points
[effect size 0.45]\/[ef'fect size 0.51]
-2.3 points
[effect size 0.41]

www.forumeuropeen.com



QUALIREHAB essai randomisé controlé multicentrique

+5.2 points
[effect size 0.5]

En per protocole

+5.2 points
: ff—l.l kg/m? | [effect size 0.89]
effect size 0.55
-4.17 +3.7 points
[effect size 0.54] [effect size 0.69]

-2 points
[effect size 0.37]

www.forumeuropeen.com



QUALIREHAB essai randomisé controlé multicentrique

. +4.7
- Résultats positifs sur la [*3 i/ mln J mL/kg/min J

VO2,,., & court terme

QUALIREHAB
Group

» Efficacité d’'un
programme hybride de )
12 semaines +1 mL/beat J

INTERVENTION

+29.8 W J

www.forumeuropeen.com



QUALIREHAB essai randomisé contrdlé multicentrique

Acceptabilité et Innocuité de l'intervention

Réalisation de plus de 80% des sessions pour 81% des patients

Taux de participation satisfaisant : 1ere semaine en centre (91%),
séances a domicile (88%), and sessions de rappel en centre (77%).

Pas d’effet indésirable lié au programme de réhabilitation

www.forumeuropeen.com



QUALIREHAB : perspectives et pistes d’amelioration

Sy Criteres de jugement

Support post-
rehabilitation

il
2/ l,:’

Inclusion

QDStlmuIab

JusT

www.forumeuropeen.com



QUALIREHAB : perspectives

Plateforme r\ Critéres de jugement
digitale

Anamnese Intervention

Anticiper . Accompagner . Accélérer

Inclusion

Support post-
rehabilitation

Bienvenue

Connectez-vous pour
acceder a votre
application

QualiNeuroRehab. WWW.fo rumeu ropee n.com




QUALIREHAB : perspectives

Criteres de jugement

Support post-
rehabilitation

N

Intervention

Johanna Calderon PhD

Inclusion

www.forumeuropeen.com



QUALIREHAB : perspectives

APA:
—— Intensité
Progression
Personnalisation

Weeks9-12
Improvement or
maintenance stage
Progress to long-
duration intervals

g

~
el
L

w
o

once patient is i
tolerating medium-
duration HIT -
Long-duration HIT
2min high intervals at RPE 16-18 \
Weeks5-8 1609
Improvement stage

~
o
L

Progress to medium-
duration HIIT once
patientis comfortable

Critéres de jugement

w
3

with shc:qutl-;iuration 257 5-10min Support p(.)st_
Medium-duration HIIT 2 rehabilitation
1min high intervals at RPE 16-18 \
Weeks3-4 100
inkielsrage Intervention

~
"
i

Commence HIITwith
short-duration intervals to

&

gradually build Warmup

tolerance and functional 25 5-10min

capacity .
Short-duration HIIT j .
Inclusion
100 \
Weeks 1-2

Lead-in period of MICT 75 Continuous training at RPE 11-14

( % VO2peakor NNWD ( % VO:peak or HRpeak \ / % VO:peak or HRpeak \ f % VO;peak or HRpeak \

at the commencement —
of the CR program. Warmuo , Cooldown
Assessresponse to 3 caomn 2030t S10Tin
exercise and improve
exercise tolerance MicT
CR Stage j

Jenna L. Taylor & al 2021
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QUALIREHAB : perspectives

§

Imenaitd [% de b FC maoimale]

_ ¥

Mathieu Andrianoely, Victor Pommier
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QUALI-NEUROREHAB

EXERCISE TRAINING

HIIT, cycle-ergometer + free
physical activity (2 h per
week, in presence and
videoconference)

Ay
y

NEURO-
PSYCHOLOGICAL DIGITAL PATIENT EDUCATION

FEEDBACK

% hour session per week with
neuropsychologist

Teleconsultation with nurse
PLATFORM + digital content

COGNITIVE TRAINING
(COGMED)

% hour individual session
twice a week

EUROPEAN JOINT

www.forumeuropeen.com &5 RARE DISEASES
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La rehabilitation a domicile: QUALIREHAB-HOME

2 séances/semaine
d’APA (alternance
domicile et

x visioconférence) (

rainement fractionné & hdute .
ing

Exercice
&’ Echauffement ( x 8 Dﬂécupérution
&3 /@2 R '

————— ; ) epos actif
MUSCLE TON CEUR Y “ 5 min 20 min 5 min
12 semaines de
réhabilitation
cardiovasculaire
Plateforme digitale : wf »
supports éducatifs, P e 1 séance/mois d’ETP
informatifs et ludi isi fé - "
| nforma e udiques ‘ en visioconrerence ACtlv,té physique udaptée « libre »

CENTRE

Mathieu Andrianoely J.'.?ié’;'.l‘.ﬂf.’if |ipL1C universite
Enseignant en APA/ Doctorant ~ Www.forumeuropeen.com [=]08 g “BORDEAUX

LINSTITUT DE RYTHMOLOGIE
ET MODELISATION CARDISQUE




Pathologies chroniques: QUALIREHAB-ONCO

/’ ‘\ /’ ‘\ /’ ‘\
/ N / N\ / N\
! \ ! \ / \

I \ ! | |

\ & /A /0N, ’
\ ’ N\ ’ \ ’
.. __ a8 R . a8

RESEARCH
CLINICAL RESEARCH ARTICLE B Ghecktocpiges
Impaired aerobic capacity in adolescents and young adults
after treatment for cancer or non-malignant haematological
disease
Arthur Gavotto'?, Vincent Dubard’, Martina Avesani’. Helena Huguet®, Marie-Christine Picot®, Hamouda Abassi’, .

Sophie Guillaumont™~, Gregoire De La Villeon'*, Stephanie Haouy®, Nicolas Sirvent®, Anne Sirvent®, Alexan ron®,
Anne Requirand’, Stefan Matecki and Pascal Amedro®” ™ &

Plateforme digitale :
supports ludiques
d’ETP,
téléconsultations

www.forumeuropeen.com

2 séances/semaine
d’APA (alternance
domicile et
visioconférence)

QUALIREHAB-ONCO
12 semaines

de réhabilitation
cardiaque

1 séance/mois d’ETP
en visioconférence




QUALIREHAB: parcours patient

TRANSFORMING HEALTH
AND CARE SYSTEMS

Sports club Center-based

Final

Baseline Patient Cardiovascular

Patient referral e orientation rehabilitation

assessment

Referral to
other specialist Home-based
or program **

Health-related quality of life
CPET
Cardiovascular, muscular, pulmonary, locomotor function

Level of physical activity

Mental health and behavioral aspects
Dietetics

Social and environmental aspects

ANENENENENE NN

* By specialist physician, family doctor, nurse practitioner, etc.
**Dietician, psychologist, neuropsychologist, psychiatrist, physiatrist, social worker, other subspecialists, etc.

www.forumeuropeen.com



Doctors should be able to prescribe exercise like a
drug

Few think that brief advice can change behaviour

Exercise is medicine: a call to action for physicians
to assess and prescribe exercise

A
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