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En résumé — les grands axes d'innovation 2025-2026

Télé-réadaptation structurée et reconnue légalement,
[ Objets connectés et monitoring en continu,
& Programmes hybrides présentiel + digital,
Personnalisation grace aux données patient,
< Essais cliniques numériques pour évaluer efficacité a long terme,

@ Usage croissant d'lA et outils prédictifs pour adapter la réhabilitation.
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Risque lié a la réadaptation : données actualisees

Available online at Elsevier Masson France q
ScienceDirect EM|consulte total population

www.sciencedirectcom ~ www.em-consul Ite.com n= ,:) 793

Article original
Safety of exercise training for cardiac patients : results of a French N
multicenter COCARE study (COmplications in CArdiac REhabilitation) no event n = 5829 events n = 964

Sécurité de l'entrainement physique chez les patients cardiaques : résultats d'une
étude multicentrique francaise COCARE (COmplications in CArdiac
REhabilitation)

Bruno Pavy ™*, Marie-Christine Iliou”, Mohamed Ghannem ““, Dany Marcadet®, activity related events non-related activ ity
Warner Mampuya qc ez
n=154 events n = 810

activity related non

CV eventsn =40

Conclusion: L’étude COCARE confirme le faible risque de 1’exercice physique supervisé en phase II de réadaptation
cardiaque. Le score RARE modifié semble etre utile pour identifier les patients a faible risque qui pourraient
bénéficier de méthodes de réadaptation alternatives, avec un suivi alléege, comme la téléréadaptation.

- 32 centres 2023-2025
- 2,3 % d’événements cardiovasculaires pendant l'activité dont 2 ARCA
- 0,98 ARCA et 0,49 décées / 100.000 hr-patients d’entrainement
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La saga de la telé réeadaptation continue ...

oy
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Taux faible de participation globale & la RC coultats partiellement biaises

.. Téléréadaptation versus « usual care »
Manque d’infrastructures

Téléréadaptation versus réadaptation en centre
« Cout »

: Etudes parfois (tres) anciennes
Piste pour la phase llI

Modalités d’entrainement ? (cf renforcement)
Education thérapeutique (Evaluation ?, F/F)

Pluridisciplinarité

www.forumeuropeen.com - Hybride ?



Annales de cardiologie et d’angéiologie 74 (2025) 101937

Available online at Elsevier Masson France
ScienceDirect EM|consulte
www.sciencedirect.com www.em-consulte.com

ELSEVIER

’ ﬁ Center-based INITIAL evaluation face to face. Day 1

Nurse Medical
evaluation evaluation

Article original

Experiment of Read Hy : A hybrid, mix of home and centre, cardiac
rehabilitation program

L’ expérimentation de réadaptation cardiaque hybride Read’ Hy : programme

combinant des séances en preésentiel et a domicile

READ "™ HY N\

Sonia Corone ™, Romain Carpentier David “, Christelle Pierre %, Céline Chouhan ", Titi Farrokhi®,
1

Aude Brucker”, Romain Dorange ", Pascal Guillo P Antoine Faure®, Annie Fouard °

Sommet des attentes

surdimensionnées CyCIe de Gartner

Plateau de
productivité

Attentes

Lancement Creux des
désillusions

Temps

Center-based multidisciplinary session. Day 2,3,4 and 5

‘ Psychologist, dietetician,
4 pecialist if ’

Exercise training ‘

S 9 weeks
Home-based training sessions Center-based reinforcement session

weekly (or twice a month)
Ensweet Cardio

application Nurse evaluation Psychologist,
dietetician,
tobacco specialist
Digital platform
monitored by Exercise training Therapeutic
APA educator education

Motivation by

- APA educator Medical evaluation

{(monthly)

Center-based FINAL mutidisciplinary evaluation face to face

Nurse Medical APA educator
evaluation evaluation evaluation

Fig. 2. The 10-week Read’Hy program : a multidisciplinary intervention with 1 week centre-based for evaluation and 9 weeks home-based for training.
APA : adapted physical activity ; CPET : cardiopulmonary exercise testing.
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Annales de cardiologie et d’angéiologie 74 (2025) 101937

Workload (Watts) VO, peor (mi/min/kg)
o +20% p<0,0001 *
Available online at Elsevier Masson France I La | +19,56 % p<0,0001
ScienceDirect EM|consulte 10 -
www.sciencedirect.com www.em-consulte.com
£l
120
Article original "
Experiment of Read Hy : A hybrid, mix of home and centre, cardiac ®
rehabilitation program *
«
L’ expérimentation de réadaptation cardiaque hybride Read’ Hy : programme s
combinant des séances en présentiel et a domicile , s
READ ' HY N o " 10 LL
VO, ci crosover (MI/min/kg) Quality of Lite
"
Sonia Corone ™*, Romain Carpentier David ?, Christelle Pierre %, Céline Chouhan ", Titi Farrokhi®, +20,2% p<0,0001 +13,9% p<0.0001
Aude Brucker ”, Romain Dorange ", Pascal Guillo", Antoine Faure °, Annie Fouard * -
s
. , ) . ,
+/- 300 patients, 35 séances d’exercices, bonne adhérence - .
" .
166 199 72 82
s 2
L] o
0 n 0 n
IPAQ (METS-min/week) Sedentarity (min/week)
- +53%  p<0,0001 000 “14,8%  pep,0001
2000
20
- 2586 2203
1060 2137 3275
. .
% T 1 n

Fig. 3. Changes from program start (T0) to program end (T1) in : maximum workload in Watts (n=311), peak VO, in ml/min/kg (n=298), VO, at crossover (VO at
point of intersection or RER = 1) in m/min/kg (n=289), quality of life (n=266), IPAQ (IPAQ-SF) in METs-min/week (n=245) and sedentary in min/week (n=251).

www.forumeuropeen.com



Archives of Cardiovascular Disease 118 (2025) 415-421

Stable cardiovascular pathology

No contraindication to cardiovascular rehabilitation

. ; Patient's consent obtained
www.sciencedirect.com www.em-consulte.com

ELSEVIER l

EXPEI’I consensus

Disponible en ligne sur Elsevier Masson France ' '

ScienceDirect EM|consulte

Need for close monitoring

Consensus document from the Group Exercise Rehabilitation Psychosocial difficulties
Sports—Prevention (GERS-P) of the French Society of Cardiology on Distance from home
cardiac rehabilitation outside cardiac rehabilitation centres, including / N
light private rehabilitation structures and cardiac telerehabilitation Yes No
Dany Marcadet?, Bruno Pavy?*, Sonia Corone©, Antoine Faure 9, Marie Michelle Six¢, / \
Ines Cazaubiel?, Jean-Michel Guy', Frédéric Schnell# ", on behalf of GERS-P
CRC inpatient care .0 *  CRC outpatient care or LPRS
Options / hybride '/ \ /
Distance from home, Low/moderate risk

- Résidentiel / Ambulatoire fraity, iotion Motivated/autonomous patie
- Télé réadaptation MlGP C£R

- Structures légeres privées

-« Polycliniques » :

Follow-up: Treating physician and referring cardiologist
Exercise prescribed by physician ("Sport on prescription")

Fig. 1. New modalities in cardiac rehabilitation care pathways. CRC: cardiac rehabilitation centre; CTR: cardiac telerehabilitation; LPRS: light private rehabilitation structure;
MGP: multiprofessional group practice.
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A venir

@ healthcare 2025 ﬁw\nfy - Population IC

- Télé réadaptation versus « en personne »

Protocol

- ' i 1? 0
Evaluation of the Effectiveness of a Cardiac Telerehabilitation Contenu des programmes d'entrainement 7 (70 % VOZ2p)
Program in Chronic Heart Failure: Design and Rationale of the - Education thérapeutique / pluridisciplinarité ?
TELEREHAB-HF Study - Evaluation (1 primaire (VO2), 20 secondaires (TDMS, QdV,
Marina Garofano *{, Carmine Vecchione ?, Mariaconsiglia Calabrese 1(, Maria Rosaria Rusciano !, BMI y aen )

1 1

Valeria Visco 19, Giovanni Granata 1, Albino Carrizzo !, Gennaro Galasso (%, Placido Bramanti 2,
Francesco Corallo 3@, Lucia Pepe 4, Luana Budaci , Michele Ciccarelli 1(2 and Alessia Bramanti **

Table 2. Comparison of Exercise Components Between Groups.

Exercise Component TELEREHABILITATION—YES (Remote) TELEREHABILITATION—NO (In-Person)

3 min marching in place

3 min cross-pattern exercises

1 min sit-to-stand

3 min breathing with volumetric
incentive spirometer

- 3 min marching in place

- 3 min cross-pattern exercises

- 1 min sit-to-stand

= 3 min breathing with Khymeia spirometer

Warm-up (10 min)

Endurance Training (40 min) stationary cycling stationary cycling
5 min stretching scapular / pelvic
Cool-d 10 mi - 5 min stretching scapular/pelvic muscles muscles
ok-covm (10 mum) - 5 min breathing with Khymeia spirometer - 5 min breathing with volumetric

incentive spirometer
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META-ANALYSIS
Clinical trials

@ ESC European Heart Journal (2025) 00, 1-16

European Society https//doi.org/10.1093/eurheartj/ehae870
of Cardiology

Exercise type and settings, quality of life,
and mental health in coronary artery disease:
a network meta-analysis

Angel Toval ® 11, Esmée A. Bakker ® 121, Joao Bruno Granada-Maia',
Sergio Nufiez de Arenas-Arroyo ® >, Patricio Solis-Urra ® "***,

Thijs M.H. Eijsvogels ®°%, Irene Esteban-Cornejo ©® 7%,

Vicente Martinez-Vizcaino ® *°, and Francisco B. Ortega © 1,710,

Advanced network meta-analytic
methods were used to compare
the effectiveness of different types
and settings of exercise on health-related
quality of life, depression and anxiety

depression and anxiety in patients with coronary artery disease!

Anxiety
In-person -1.16 [-2.05; -0.26] —@—

Home  -0.12 [1.36; 1.12]

www.forumeuropeen.com

Health-related quality of life total score

(=7

Which exercise type and setting is the most effective in improving health-related quality of life,

Setting SMD [95% Cl] Comparisons
In-person  0.51 [0.28; 0.74] = 8
Home 0.22 [-0.01; 0.45] - 8
| e I B |
-2 A1 0 1 2
L Physical component score )
3534 patients with coronary artery In-person  0.32 [0.03; 061] Hl- 6
disease participating in 36 exercise-based ) & N
randomized controlled trials S 0.21 [0.07, 040] - U
2 0 ! 3
® [ ] ; Mental component score
- In-person  0.45 [0.21; 0.69] = 6
Home 0.16 [-0.07; 0.40] t 7
-2 0 1 2
In-person -0.55 [-1.03; -0.07] - 8
Home  -0.15[-0.82;0.52] 4
-2 0 1 2



BFR (blood flow restricted training)

- Intérét grandissant, nombreuses études
- Musculo squelettique

- Sportifs I|||
-llIIIlIIIII _

- Neuro S
O—
- Sujets agés 2000 ﬁ

[«

- Modalités tres (trop) variables
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BFR : pour qui ?

/(/ J’ 5 World Journal of

Cardiology

Submit a Manuscript: https:/ /www fapublishing com wld | Cardiol 2025 December 26; 17(12): 111591

DOI: 10.4330/ wijc.v17.i12.111591 ISSN 1949-8462 (online)

MINIREVIEWS

Examining the impact of blood flow restriction on cardiac
rehabilitation outcomes

Pedro Gargallo-Bayo, Dario Rodrigo-Mallorca, Joaquin Calatayud, Luis Suso-Marti, Jordi Vicent-Micd, Ivan
Chulvi-Medrano

- Review : 9 études / « population cardiaque »
- Intensité : 10 a 40 % 1-RM, avec « occlusion partielle » (40-50 % AOP ou > PAS repos)
- Effets + : force, VO2, activation, ... mais peu/pas comparés a RM classique

—> Pour les patients trop faibles pour s’entrainer de maniére plus « classique » ?

www.forumeuropeen.com



BFR et hémodynamique (sujets sains)

sports 2025 ﬁﬁ;\pﬂ

Article

Cardiovascular Responses to a Full Resistance Training Session
Performed with and Without Blood Flow Restriction

Anderson Geremias Macedo 1234, Gabriel de Souza Zanini >4, Danilo Alexandre Massini 1-2(),

Tiago André Freire Almeida 1,270, David Michel de Oliveria 8%, Citia Caldeira Ferreira 10-110,
Ricardo Monteiro Robalo -2, Mario Cunha Espada '3[ and Dalton Muller Pessba Filho '-2*

. E;IW.D glw.o
BFR a 30 % 1-RM 1. !
HL & 70 % 1-RM
Différences minimes / HD 2 w0 ) b e < it
Volume de travail différent m s 11 4gs i wstmel,
. 7 7 o E, . 1 - 'é.,zu.nno *
Quid bénéfices ? g Fre s v §. s & o

s
4 s P B s 9 1 2 3 4 5 6 7 8 9
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Faire marcher en BFR 7?7?77

Bilateral blood flow restriction of the legs worsens acute walking balance of
older adults - a full factorial randomised experiment 2026

Brook Galna*"“% @, Kieran J. Marston °, Morteza Ghayomzadeh ', Paul S.R. Goods ™",
Keith D. Hill , Jeremiah J. Peiffer ", Brendan R. Scott *"

- Les sujets marchent moins !
- Moins bien !
- D’autant plus que l'occlusion est intense !

- Pas d’effet mesuré sur le périmetre de marche

www.forumeuropeen.com
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Préhabilitation ?

JACC: ADVANCES VOL. 5, NO. 3, 2026
© 2026 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER

THE CC BY LICENSE (http://creativecommons.org/licenses/by/4.0/)

ORIGINAL RESEARCH

Prehabilitation in Patients Undergoing )
Cardiac Procedures

A Systematic Review and Meta-Analysis

Carolin Steinmetz, PD,* Phuc Thien Tran, PuD," Stephanie Heinemann, PxD,* Daniel Arroyo-Ariza, MD,"

Jane Jurayj, MD,® Nicole B. Katz, MD,"* Johanneke Hartog, PuD," Thomas Schmidt, PuD," Bart Scheenstra, MD,*
Hermioni L. Amonoo, MD, MPH, ™" Elizabeth N. Madva, MD,"-° Jason Z. Qu, MD,” Oluwaseun Akeju, MD,”
Jeffery C. Huffman, MD,™ Ingo Kutschka, MD, MBA,*" Christoph Herrmann-Lingen, MD,"* Julie K. Silver, MD,"
Christine A.F. von Arnim, MD,*" Anna Lee, PuD," Christian Réver, PuD,” Christopher M. Celano, MD,™°

Monika Sadlonova, MD,™"-%%"* behalf of the Cardiac Prehabilitation Network

Systematic Search Identified Studies
Q Medline, Web of Science, PsycINFO, 44 Randomized :&{ :“_"?;;” Patients
Embase, Scopus, CENTRAL Controlled Trials (RCTs) ¥
Main Outcomes

6-minute walk distance (6MWD), intensive care unit (ICU) stay,
in-hospital length of stay (LOS), and occurrence of post-procedural complications

Type of cardiac
procedure

Intervention

Duration
Control

Patients before nonurgent cardiac procedure such as CABG (on-pump or
off-pump), surgical valve replacement, or TAVR, but not percutaneous
coronary intervention or electrophysiological interventions

Inpatient or outpatient preoperative/preprocedural ("prehabilitation”)
interventions before a cardiac procedure which included at least 1 of
the following domains: aerobic or anaerobic conditioning, muscle
training, respiratory muscle training, cardiovascular risk factor
modification, nutrition, sleep hygiene, psychoeducation, psychological
intervention, or cognitive training

=1 wk before cardiac procedure

Standard medical care without preoperative/preprocedural intervention
before nonurgent cardiac procedure

www.forumeuropeen.com




Préhabilitation

JACC: ADVANCES
©2026 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER
THE CC BY LICENSE (http://creativecommons.org/licenses/by/4.0/)

ORIGINAL RESEARCH

Prehabilitation in Patients Undergoing

Cardiac Procedures
A Systematic Review and Meta-Analysis

Carolin Steinmetz, PuD,” Phuc Thien Tran, PuD,"*

VoL. 5, NO. 3, 2026

, MD,?

Jane Jurayj, MD, Nicole B. Katz, MD,’

PuD,” Daniel Arroy

Johanneke Hartog, PuD," Thomas Schmidt, PuD,"/ Bart Scheenstra, MD,"

FIGURE 3 Forest Plots of Recovery Status and Perioperative Functional Capacity

Hermioni L. Amonoo, MD, MPH,"™" Elizabeth N. Madva, MD," Jason Z. Qu, MD,” Oluwaseun Akeju, MD,”
Jeffery C. Huffman, MD,™° Ingo Kutschka, MD, MBA,*" Christoph Herrmann-Lingen, MD,"* Julie K. Silver, MD,"
Christine A.F. von Arnim, MD,*" Anna Lee, PD," Christian Réver, PuD,” Christopher M. Celano, MD,™°

Monika Sadlonova, MD,"™ %" behalf of the Cardiac Prehabilitation N

etwork

and Meta-Analysis

Medline, Web of
Embase, Scopus,

A

ation versus Standard Medical Care

CENTRAL ILLUSTRATION Prehabilitation in F Und

Systematic Search

in-hospital length of stay (LOS), and occurrence of post-procedural complications

M. In-hospital LOS (18 RCTs; N = 1,568):
I MD*: 0.95 days; 95% Cl: ~1.77 to ~0.13 days; P = .026

g Cardiac Proced y ic Revi
Identified Studies
Science, PsycINFO, 44 Randomized (A :"_'3"”9;5“ Patients
CENTRAL Controlled Trials (RCTs) =S
Main Outcomes

6-minute walk distance (6MWD), intensive care unit (ICU) stay,

Results
Preprocedural 6MWD (6 RCTs; N = 600):
MD*: 68.87 m; 95% Cl: 12.76-124.98 m; P = 0.02

1 ICU stay (16 RCTs; N = 1,149):
“‘"m MD*: -6.03 hours; 95% Cl: -12.01 to -0.06 hours; P = 0.048

Q Note: Significantly shorter in-hospital
LOS for women compared to men
(P=0.015)

www.forumeuropeen

A In-hospital lengthof stay (days)
Experimental ntrol Favors Favors
Source Mean SD Total Mean  SD Total Effect 95%-Cl prehabilitation  standard care Weight
Akowuah et al,, 2Q;3 630 460 91 650 470 89 -020 [-156; 1.16] - 57%
Atthur et al., 2000 533 075 123 600 150 123 -067 6.9%
Aueretal, 2017’5Psv HEART)™ 1262 378 37 17.27 11.08 41 -465 27%
Dao etal, 2011 790 260 48 920 350 49 -130 5.9%
Furon et al, 20247 767 1.61 15 792 187 14 025 5.8%
Herdy et al., 2008™ 590 1.10 20 1030 460 27 -4.40 5.0%
Hulzebos et al., 2006 793 194 14 992 578 12 -199 2.9%
O'Gara etal., 2020 750 278 20 667 159 20 0483 5.6%
Rice etal, 1992" 890 220 25 980 370 25 -0.90 5.2%
Rosenfeldt et al. 2011% 633228 60 633 228 57 000 6.5%
Rosenfeldtetal., ;005 7.00 303 62 633 228 59 067 6.3%
Sahar et al,, 2020 540 081 30 627 111 30 -087 6.8%
Sawatzky et al, 2014% 510 140 8 530 100 7 020 5.9%
Shokri etal., 2022 433 100 40 268 110 40 -435 6.8%
Tully et al., 2008° 608328 6 500 101 5 108 36%
Turky et al 201')’;3 905075 20 9.05 075 20 000 6.8%
Uias etal,, 2008 670220 25 690 230 25 -0.20 5.9%
Valkenet et al., 2017% 8.20 260 119 10.00 7.80 116 -1.80 . 5.5%
Overall effect 759 -0.95 [1 7 0.13] 100.0%
Heterogeneity: /' = 94%, T=1.45, 1‘,727ﬁasw<oon|)
Test for overal effect: t;y=-2.44 (0 = 0.03) -5 0 5
MD (95% Cl}
B ICU Iength of stay (hours)
Experimental Control Favors  Favors
Source Mean SD Total Mean  SD Total Effect 95%-Cl  prehabilitation  standardcare  Weight
Akowuah et al, 20237 3630 3770 91 4300 9300 89 670 [27.52 1412 35%
Arthur et al, 2000' 1961 550 123 2641 1580 123 -680 [-9.76; -3.84] 91%
Aver etal. 20|7$psv HEART)™ 10376 8631 37 15845 180.52 41 -54.69 [-116.55, 7.17] 06%
Daoetal, 2011 4800 2030 48 4630 2360 49 260 [ 615 11.35] 72%
Deveoele:al 2018” 329 046 24 367 063 24 038 [-069 007 9.4%
Furonetal,, 2024 7200 3874 15 8800 1990 14 -16.00 [-38.20; 6.20] 32%
Herdy et al, 2008 4758 1063 29 5183 2018 27 -425 [-1279; 429] 7.3%
O'Gara et al, 2020 6160 2657 20 60.00 1905 20 160 [-13.45, 16.65] 50%
Rice etal, 1002 4410 670 25 4560 1420 25 -150 [ -7.65, 465 82%
Rueda-Gomariz et al, 42024 7152 6185 46 117.36 8139 46 -4584 [-7538,-16.30] 21%
Sawatzky et al., 2014 2400 1200 8 2500 7.00 7 -1.00 [-10.80; 8.80] 6.8%
Shakour etal, 2015% 4590 1790 30 6990 2630 30 -24.00 [-3538;-1262] 62%
Shok et al, 2022 30721080 40 5352 2280 40 -22.60 [-30.62;-14.96] 76%
Tully et al, 2008 2180 980 6 1783 657 5 397 [ 576, 1370] 6.8%
Turky etal, 2017+ 5405 105 20 5395 203 20 010 [-1.13 133 9.4%
Ulas etal, 2008” 26.40 14.40 25 2880 1200 25 240 [-975 499 77%
Overall effect 587 586 -6.03 [-12.01; -0.06] 100.0%
Heterogeneity: I = 82%, 1 = 8.09, 77, = 8321 <001
Test for overall effect. £s = -2.15 (p = 0.048) 100 50 0 50 100
MD (95% CI)
C 6-minute walk distance pre-procedure (meters)
Experimental Control Favors Favors
Source Mean  SD Total Mean  SD Total Effect 95%-CI  standard care _prehabilitation  Weight
Akowuah etal, 2023 40970 11190 9140210 11370 89 760 [-25.36; 40.56] = 19.1%
Lopez-Hemandez et al, 2024, A0§™ 507.00 7400 20 483.00 133.00 20 2400 [4270; 90.70) - 146%
Lépez-Heméndez,et al, 2024, MR 507.00 79.00 14 449.00 193.00 14 58.00 [5124; 167.24] 9.6%
Sahar et al, 2021 51380 18317 30 376.10 18171 30 137.70 [4537;230.03] ———— 114%
Sahar et al, 2024 516.05 18870 37 374.67 21067 37 141.38 [ . 232.51) 8 115%
Sawatky etal, 2014% 47400 10100 833200 27.00 7 14200 [6921.21479) —8—  138%
Steinmetz et al', 20207 49350 7550 86 459.80 11010 115 3370 [ 8.13; 59.27] h 19.9%
Overall effect 312 68.87 [12.76;124.98] ~ 100.0%
Heterogenety: I’ = 71%, T=50.79, 7. xzn 87 (0 =0.002)
Test for overal effect: t; = 3.00 (g = 0.02 200 100 0 100 200
MD (95% CI)
D 6-minute walk distance post-procedure (meters)
Experimental Control Favors Favors
Source Mean  SD Total Mean  SD Total Effect 95%-C1 standard care  prehabilitation weigm
Herdy et al, 2008™ 299.00 7200 2927200 5200 27 27.00 [-573 59.73] - 8%
Saharetal,, 2020" 369.73 140.19 30 25080 14826 30 118.93 [45092 19194] ——— 152%
Saharetal,2024” 34967 139.90 37 280.51 20539 37 69.16 [-10.91;149.23] T 133%
Steinmetz et al, 20207 378.30 109.50 88 344.80 10560 115 3350 [ 357, 63.43] — - 36.7%
Overall effect 184 209 49.00 [-10.68;108.68] ——— 100.0%
Heterogeneity: /° = 48%, © = 24.20,72 = 5.79 (p = 0.12}
Test for overall effect: ¢; = 261 (o = 0.08) -150-100 50 0 50 100 150
D (95% CI)

(A) In-hospital length of stay; (B) ICU length of stay; (C) 6-minute walk distance preprocedure; (D) 6-minute walk distance postprocedure.
Cl = confidence interval; ICU = intensive care unit; MD = mean difference; SD = standard deviation.




P 1 4 h L] I L] t t L] ’? FIGURE 4 Forest Plots of Selected Postoperative Complications
re a b I I a I O l I [l A Post-procedural atrial fibrillation
Experimental Control Favors  Favors
Source Event Total Event Total Effect 95%-Cl prehabilitation  standard care Weight
JACC: ADVANCES VoL. 5. NO. 3, 2026 Herdy etal., 2008™ 3 29 10 27 020 [0.05 082 —a— 28.4%
© 2026 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN Rnsenfeldtet al., 2011% 22 60 0 5L [0 = 36.8%
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER Sawatzky et al., %914 2 8 4 7 —— 19.8%
THE CC BY LICENSE (http://creativecommons.org/licenses/by/4.0/) Tully et al., 2008 4 6 1 5 = 15.0%
Overall eﬂect 103 9 0.69 [0 7 o 34] — 100.0%
Heterogeneity: = 64%, 1= 1 = 8 36 (p = 0.04) f T T T 1
Test for overall effect: t,= —0 50
ORIGINAL RESEARCH g Gl 901 91 OR(915%CI) 10 100
B Post-procedural pneumonia
Experimental Control Favors Favors
Source & Event Total Event Total Effect 95%-Cl prehabilitntion standard care Weight
aps - . . . Argunova et al., 2022 0 43 2 35 0.15 [0.01;3.32] — 3.3%
Prehabilitation in Patients Undergoing Herdyetal, 2008 0 20 7 27 005 [000;088 — 3.6%
P —_ O O 2 Hulzebos et al., 2006 9 139 22 137 0.36 [0.16,0.82] —-- 465%
i — Valkenetetal 2017 8 119 19 116 0.37 [0.15;0.88] —.—. 40.8%
Cardlac Procedures ’ Weineretal., 1993 | 3 42 032 [0.03;3.18] — 58%
Overall effect 372 357 0.33 [0.15;0.72] == 100.0%
A Systematic Review and Meta-Analysis Heterogeneity: 1° = 0%, T=0, 7 = 2.09 (o = 0.72)
Test for overall effect: t; =-3.95 (p = 0.02) 0.01 01 1 10 100
. . . by e . . 4 OR (95% CI)
Carolin Steinmetz, PuD,” Phuc Thien Tran, PuD,” Stephanie Heinemann, PuD,” Daniel Arroyo-Ariza, MD,
Jane Jurayj, MD,* Nicole B. Katz, MD,"* Johanneke Hartog, PuD," Thomas Schmidt, PuD," Bart Scheenstra, MD," C Rostgaicedunl stoctis
Hermioni L. Amonoo, MD, MPH,"™" Elizabeth N. Madva, MD," Jason Z. Qu, MD,” Oluwaseun Akeju, MD,” Experimental Control Favors  Favors s
Jeffery C. Huffman, MD,™° Ingo Kutschka, MD, MBA,®" Christoph Herrmann-Lingen, MD,"* Julie K. Silver, MD," g‘:\:;ﬁ:l e 2018 E“"_; Tot"' Evenl an El;ezczl 0.0 4951‘;%; D'e"’mm."o" L standard care V;;‘g;l:
Christine A.F. von Arnim, MD,*" Anna Lee, PuD," Christian Réver, PuD,” Christopher M. Celano, MD,™" Herdy et al 2008 2 29 9 27 015 [0.03 077] : 22.5%
Monika Sadlonova, MD,*™ > behalf of the Cardiac Prehabilitation Network Rueda-Gomariz et aly, 2024°' 2 46 25 46 004 (001 013 —M—| 237%
N S Sawatzky et al., 2014 2 8 0 7 577 [0.23;143.37] 1 10.9%
Ulas etal., 2008 2 25 4 25 046 [0.08 275 —— 20.9%
rall effect 132 129 0.22 [0.0: 1 —_———p 100.0%
Heterogenetty: I = 58%, T = 1.08, 7 = 9.5 (p = 0.05) T T 1
Test for overall effect: s =-2.11 (p = 0.10) 0.01 01 g | 10 100
OR (95% CI)
D Post-procedural pleural cffision
Experimental Control Favors  Favors
Source Event Total Event Total Effect 95%-Cl prehabilitation ~ standard care Weight
Herdy et al, 2008 6 29 13 27 0.28 [0.09;0.91] — 25.9%
N S Rueda-Gomariz gtal,, 2024" 12 46 33 46 0.14 [0.06;035 —— 28.6%
Ulas etal., 2008 5 25 4 25 131 [0.31;560] L} 23.0%
Weiner et al., 1998% 5 42 3 42 176 [0.39;7.88] L 22.5%
Overall eﬂect 142 140 0.49 [0.07;3.52] 100.0%
Heterogeneity: I° = 74%, T = 1.05, 73 = 11.63 (p = 0.009)
Test for overall sffect: £, = -1.14 (p = 0.34) 01 05 1 2 10
OR (95% CI)
E Allcause mortality (bllw up time including in-and out-hospital mortality)
Experimental Control Favors  Favors
Source Event Total Event Total Effect 95%-Cl prehabilitation ~ standard care Weight
Akowuah et al., 2023 1 9 1 89 0.98 [0.06; 15.88] R 6.0%
Hulzebos etal., 2006 0 139 5 137 0.09 [0.00; 1.58] 5.6%
Rideout et al., 2012% 25 50 36 60 067 [0.31, 1.42] 65.5%
Riefetal., 2017 (PSY HEART) 3 39 2 44 175 [0.28; 11.06] 13.5%
Rosenfeldt et al, 2005™ 4 62 1 59 4.00 [0.43,36.88] 9.4%
Overall eﬂeﬂ 381 389 0.82 [0.27; 2.46] 100.0%
Heterogenetty: /° = 23%, T=0.20, 72 = 521 (®=027) r T T T 1
Test for overall effect: t;=-0.50 (p = 0.01 01 1 10 100
OR (95% CI)
(A) Postprocedural atrial fibrillation; (B) postprocedural pneumonia; (C) postprocedural atelectasis; (D) postprocedural pleural effusion;
W WW O ru m e u r‘o p e e n (£) all-cause mortality. C1 — confidence interval; OR  odds ratio; SD  standard deviation.
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Réadaptation post ablation FA ?

The Impact of cardiac Long-Term Effect of Goal-Directed Weight @

rehabilitation on atrial

CroasMack

recurrence after pulmi Mgnagement in an Atrial Fibrillation Cohort ©

vein isolation: results
retrospective study A Long-Term FOllOW-Up Study (LEGACY)

Rana Onder” ", Gitle Geebeten'. Martiin 34 paseey K. Pathak, MBBS,* Melissa E. Middeldorp,” Megan Meredith,* Abhinav B. Mehta, MACTST,|

Paul Dendale™, Lien Desteghe™ ** Hein H
Johan Vijgen*

Prashanthan Sanders, MBBS, PuD*

Rajiv Mahajan, MD, PuD,* Christopher X. Wong, MBBS, PuD,*! Darragh Twomey, MBBS,* Adrian D. Elliott, PuD,*
Jonathan M. Kalman, MBBS, PuD,§ Walter P. Abhayaratna, MBBS, PuD,# Dennis H. Lau, MBBS, PuD,*

icurrence after pulmonary vein isolation:

fou \

follow-up.

S . Evolution of BMI
(Baseline vs. 3-months after PVI)

* Control: 27.2 vs. 27.8 (p= 0.033)

* Intervention: 28.3 vs. 27.8 (p<0.001)
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‘ :osq

M

s00380-021-01829-8

14. Aoyama D, Miyazaki S, Hasegawa K, Nagao M, Kakehashi S, Mukai M, et al.
Cardiac rehabilitation after catheter ablation of atrial fibrillation in patients with |} NON :fr:e":v’::ﬁs‘:f?;;;\':;‘l(g;oigggmn
left ventricular dysfunction. Heart Vessels. (2021) 36(10):1542-50. doi: 10.1007/ I '

: Continuation of antiarrhythmic drugs
(3-months vs. 12-months after PVI)
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Réadaptation haute intensité / « risque »

High-Intensity Exercise After Percutaneous Coronary ’ ~ Coronary Artery Disease patients
Intervention in Previously Physically Active Patients: h (n=1,154)

One-Year Clinical Outcomes v Percatunssms intervention (PCT)

J. M. Guy!;t | E. Schnell3# | S.Cade’® | S. Doutreleau® | B. Gérardin’ | 8. Armero® | F. Chagué® | C. Hédon'? | + it

S. Guérard!! | F.Ivanes'>!? | L. Chevalier™ Regular Exercise before PCI

1 year follow-up

. il oo
Revascularisation complete : +/- 80 % @ Return to Exercise : 91.6%

91.6% ont repris l'exercice

- 18.0% haute intensité Fﬁ No cardiovascular death
- 41.0% intensité modérée SO SecorasenmEEeR
=4 Acute Coronary Syndromes + 26 exertional angina/silent ischemia
- 32_6% basse |ntenS|te =21 new + 4 in-stent + 5 stent thromboses
rrinclpslement fendurance” (53 %0 e [ e 7|
Dlumtion nfexerlcise practice 7.0[5.0-8.0] 4.0 [2.0-6.0] p< 0.0001
NB : 5 % ont repris des competitions (aucun événemment) R IR — TG — — 041
- New coronary events 1.5% (n=3) 2.9% (n=27) 0.250
- Atrial fibrillation 2.9% (n=6) 2.2% (n=21) 0.558
- Ischemic stroke - 0.4% (n=4) 0.349
- Ventricular arthythmia . 1.0% (n=9) 0.159
- Acute heart failure 1.5% (n=3) 0.5% (n=5) 0.148

No increase in short-term CV events
among previously active patients resuming high-intensity exercise after PCI

www.forumeuropeen.com



Réadaptation spécifique ?

Do Athletes with Cardiovascular Diseases Need
a Dedicated Sports Cardiac Rehabilitation
Clinical Pathway? Toward a Precision Exercise

Medicine Approach

www.forumeuropeen.com



Du nouveau en EFX ? (I1A)

U CHIES IVIE :Wf UucOS I Crigues a | ‘
P etre es po e e on p globale et pre e 0 026
g0 P al D O q
S Pente VE/VCO> Segmentée, détecte Insuffisance cardiaque sévére si pente élevée
7 Dynamique inefficience ventilatoire
= précoce

QUES (Slope e 7‘ z;pacité a absorber Indicateur de fonction cardiorespiratoire, H
d’Efficacité efficacement I’O> méme sans effort maximal ‘ Pa Svralime nt nouveau !
d’Absorption dO2 e~ | . .

ardiaque o Discutable a farfelu !
AVO,/AFC Volume d”’ejection Capacité aéronomamique et prélévement O2

pulsation cardiaque

v (Volume d’O2 par systolique par le coeur ) A Pa S d e réfé rence !

HRV (variabilité delaFC) = Volume d’éjection Capacité aérondynamique et prélévement O2 (t ré S p eu d ans P u b me d / 2 O 2 5 )
systoligue Surcharge ou récupération insuffisante
VO>/Trémie de Consommation d'02 Déconditionnement si basse réalation d’eff
\,Tli",aﬂ (M) pagiefiort Meétabolisme anaérobiesi»>1
= ¥ RER Dynamique Rapport CO2/O; évolutif | Tolérance & I'anaérobie, prescripteur d’exergicé’j‘ 4
m Score IA Global | Cornte de m1 params Détecte fatigue musculaire précoce
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L'lA pour 'EFX ?

[} Qu'est-ce que fait I'lA dans le CPET ?

Traditionnellement, I'analyse CPET repose sur un examen manuel des courbes et valeurs :
* VO, (consommation d'oxygéne)
* VCO, (production de CO;)
* VE (ventilation minute)

* Ventilatory equivalents (VE/VO,, VE/VCO;) An a Iys e ave C

¢ Seuils ventilatoires (VT1, VT2) R, e e AR T T I e T
Détection Automatique des Seuils Ventilatoires et Pente VE/VCO,
Lintroduction de l'intelligence artificielle permet de : -

1. Détecter automatiquement les seuils ventilatoires VE (L/min)
* L'lA repére les points ol la ventilation commence & augmenter plus rapidement que le VO, (VT1) et
ol la production de CO, s'accélére (VT2). Echauffement Seuil Ventilatoire 1 Seuil Ventilatoire2 Exercice Maximal
* Elle applique des algorithmes de régression et de dérivées pour minimiser les erreurs humaines et ViT) e (VT2)
la subjectivité.
2. Evaluer la pente VE/VCO.

* L'lA calcule les courbes de maniére continue et peut signaler une ventilatory inefficiency, un

¢

‘Point d’inﬂexion"'«

; 3
;‘ - J ‘Seuil Anaérobie
1

indicateur important dans l'insuffisance cardiaque ou les pathologies pulmonaires.
3. Analyser la cohérence des données
» Détecte les artefacts liés aux mouvements, a la parole, ou aux erreurs de calibration, et propose des ]
corrections automatiques. i

4. Classer le niveau de performance et le profil physiologique
Phase de repos et TR ) Phase d’Exercice Intense

* Certains systémes associent les données CPET a des bases de référence normales selon l'dge, le .
échauffement

sexe et le niveau d'activité.

* L'lA peut ensuite classer le patient dans des catégories de risque ou de capacité aérobie.

= Analyse ) Rapport
Automatisée - e Instantané
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Le centre de réadaptation du futur en image

2 patients
| Matériel +++

\» ) Centre de
N V Réadaptation

Cardiaque
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Quoi de neuf
en réadaptation cardiaque

Lamotte Michel PhD
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Merci pour votre attention !

Michel.Lamotte@HUBruxelles.be
+32 25555 146
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Conclusion
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