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Cancer and Cardiovascular Disease: SharedRisk Factors, Mechanisms, and Clinical Implications: JACC: CardioOncologyState-of-the-Art Review.AlhuneafatL., Guha A. BlaesA. and al. 

JACC CardioOncol. 2025 Aug;7(5):453-469. doi: 10.1016/j.jaccao.2025.07.001.



Epidémiologie: cancer TTT par anthracyclines 

61214 cas 2023

Lymphomes «adultes» 

30 000cas par an 2018

27645 cas LNH 

2127 LH 

(1990: 12727 LNH, 1374 LH)

6ieme rang incidence cancer

9ieme mortalité

Age médian 65 ans/70ans LNH

20/25 ans LH

2. Info cancer 2024

1. INCa Panorama des cancers en France - édition 2023

1 femme / 8 aura un cancer du sein

Hausse chez les jeunes

Baisse chez > 50ans





Intol®rance ¨ lôexercice survivant du cancer 

L'intolérance à l'exercice = marqueur important

sous-estimé, de l'augmentation du risque cardiovasculaire et des limitations 

fonctionnelles chez les survivants du cancer

Traditionnellement, les altérations du pic deVO2 attribuées à: 

- Limitations cardiaques

- Mais traitements anticancéreux actuels et émergents induisent une altération 

substantielle des composantes non cardiaques de l'absorption, 

du transport et de l'utilisation de l'oxygène. 



Dysfonctionnement des muscles squelettiques 

Lié au ttt anti cancéreux 

Lié aux FDRCV du patient 

- Plusieurs voies entrainent un dysfonctionnement mitochondrial et myocytaire et 

contribuent  contribuent au dysfonctionnement des muscles squelettiques chez les patients 

atteints de cancer. 

- Dysfonctionnement des muscles squelettiques est multifactoriel et peut entraîner une 

intolérance à l'effort et augmenter le risque d'insuffisance cardiaque.

Intol®rance ¨ lôexercice survivant du cancer 



Objectif :

- Évaluer la fonction cardiopulmonaire (mesurée par le VO peak) chez 

des femmes atteintes de cancer du sein à différentes étapes du parcours 

de survie (diagnostic, traitement, post-traitement, maladie 

métastatique).

Méthode :

- 248 femmes

-Test dôeffort cardiopulmonaire (CPET) 

- Mesure VO peak

Pic de VO2 et cancer du sein



Pic moyen de VO2 

40 ans 19,7ml/kg/min 

70 ans sans cancer 19,3ml/kg/min 

Pic de VO2 moyen 17,8 Ñ4,3 mLĀ kgī1 Ā minī1

= inf®rieur de 27 % femmes s®dentaires, appari®es du 

m°me ©ge bonne sant® sans carcinome mammaire 

1/3 femmes ont un pic de VO2 inferieur au pic 

dôind®pendance fonctionnelle 15ml/kg/min

Cardiopulmonary Function and Age-RelatedDeclineAcrossthe BreastCancer Survivorship Continuum. Jones, Courneyaet al. J Clin Oncol. 2012

Pic de VO2 et cancer du sein



Risque MCV post-traitement cancer du sein 

MCV gr¯vent le pronostic + que la r®cidive du cancer 

Å1,3 ¨ 3,6 fois plus de risque mortalit® CV /non ttt pour 
cancer

Å1,7 ¨ 18,5 fois plus de FDRCV (HTA, diab¯te, 
dyslipid®mie) / non ttt pour cancer (1,2,3)

5 kg suppl. Č 19% risque de MCV (1,2,3) 

1.Jones LW. Early breastcancer therapy and cardiovascular injury . J Am Coll Cardiol . 2007;50:1435-1441 2. Juter TM, Ewer MS. Cancer drugs and the heart : importance and management. Eur . Heart J. 

2013;34:1102-111.  3. Al -kindi SG, Oliveira GH. Prevalenceof preexistingcardiovasculardiseasein patients with differents types of cancer : the unmet needfor onco-cardiology. Mayo Clin. Proc 2016;91:81-3. 



AP autodéclarées de l'Enquête nationale sur la santé  EU (2009-

2018)

Identifier les survivants du cancer AJA (au moins 2 ans après le 

diagnostic) et les témoins appariés selon l'âge et le sexe

4,766 AJA survivants vs 47,660 patients contrôle

AP modérée à vigoureuse (APMV) est un facteur modifiable important 

associé à une meilleure santé cardiovasculaire.

Fr®quence de la pratique de lôAP chez les AJA ou survivant AJA?  



Fr®quence de la pratique de lôAP chez les AJA ou survivant AJA?  

Å Moins de la moitié des survivants et des témoins atteignaient les 

recommandations MVPA 

= 41,9 % des survivants vs 43,2 % des témoins

Å Environ 1/3 des survivants ne pratiquaient pas de MVPA du tout (33,4 %)



Les survivants AJA ayant maladie Cardiaque ont signalé environ 55 % de 

MET -minutes/semaine de MVPA en moins / contrôles

ÅComparaison survivants vs contrôles:

Å Aucune différence nette de MVPA entre survivants et contrôles selon 

les facteurs sociodémographiques, antécédents médicaux et facteurs de 

risque cardiovasculaire.

Å Chez les deux groupes, les mêmes déterminants socio-économiques 

et médicaux modulaient la MVPA: faible revenu, faible éducation, 

IMC élevé et comorbidités (diabète, maladie cardiaque) et 

tabagisme associé à des MVPA plus faibles

Å Č interventions ciblées dans ces populations 

Fr®quence de la pratique de lôAP chez les AJA ou survivant?  



Recommandations de pratique de lôAP en 
oncologie 



Med SciSports Exerc. 2010 Jul;42(7):1409-26.doi: 10.1249/MSS.0b013e3181e0c112.





Activité physique et Pic de VO2



Å 48 Etudes Randomisées et Controlées

Å 3 632 patients 

Å Age moyen 55 Ñ7,5 ans 

Å 68 % de femmes

Å 1 990 (55 %) AP  et 1 642 (45 %) UC  

B®n®fices AP sur Pic VO2  

J Clin Oncol.2018



Bénéfices AP sur Pic VO2  

Č Gp AP: Augmentation significative de la Capacite cardio 

respiratoire (+2,80 mL O 2Ĭkg ī1Ĭmin ī1) / rapp. à l'absence de 

changement (+0,02 mL O 2Ĭkgī1Ĭmin ī1) dans le groupe témoin, 

P < 0,001).

- Trente essais (63 %) ont suivi les effets indésirables; au total, 44 

effets indésirables ont été signalés. 

J Clin Oncol.2018



Mortalité cardio vasculaire / fonction capacité cardio-respiratoire (pic de VO2)

1632 patients (58 % d'hommes ; 64 Ñ12 ans)

Cancer apparu à l'âge adulte

Test d'exercice sur tapis roulant une médiane de 7 ans après le diagnostic initial

Suivi médian 4,6 ans 



Association of post-diagnosiscardiorespiratory fitness with cause-specificmortality in cancer. Groarke JD and al. EuropeanHeart Journal - Quality of Care and Clinical Outcomes, 2020

Probabilityof all-cause mortality(A), cardiovascularmortality(B), and cancer mortality(C) in cancer 

patients accordingto cardiorespiratoryfitness tertilesachievedduringexercisetreadmilltesting: 

Å lowcardiorespiratoryfitness (blueline)

Å intermediatecardiorespiratoryfitness (redline)

Å high cardiorespiratoryfitness (green line)

411 décès (229, 50 et 132 toutes causes confondues, cardiovasculaires (CV) et 

liés au cancer, respectivement) sont survenus pendant cette période. 

Le risque ajusté de mortalité toutes causes confondues, CV et par cancer a 

diminué respectivement de 26 %, 14 % et 25 % à chaque augmentation d'un 

MET dans le CRF.

Mortalité cardio vasculaire / fonction capacité cardio-respiratoire (pic de 
VO2)



Association of post-diagnosiscardiorespiratory fitness with cause-specificmortality in cancer. Groarke JD and al. EuropeanHeart Journal - Quality of Care and Clinical Outcomes, 2020

Une augmentation d'un MET de FCR ®tait associ®e ¨ une r®duction relative de 14 % (IC ¨ 95 % : 0,76ï0,97) et de 25 

% (IC ¨ 95 % : 0,69ï0,80) du risque de d®c¯s par CV et par cancer,respectivement

Mortalité cardio vasculaire / fonction capacité cardio-respiratoire (pic de 
VO2)



Activité physique et survie 



Activité physique et survie 

. R®duction de 20 ̈ 50 % la mortalit® globale, sp®cifique et le risque de r®cidive dans les 
cancers sein, colorectal et de la prostate, relation dose-d®pendante

. Reduction de 40% de la mortalit® toutes causes, chez les survivants dôun cancer 
p®diatrique ou AJA surtout en cas dôaugmentation progressive du niveau dôactivit®

McTiernan A, Friedenreich CM, Katzmarzyk PT, Powell KE, Macko R, et al.Physical activity in cancer prevention and survival: a systematic review.Med Sci Sports Exerc. 

2019;51(6):1252ï61. doi:10.1249/MSS.0000000000001937.Kenfield SA, Stampfer MJ, Giovannucci E, Chan JM. Physical activity and survival after prostate cancer diagnosis in the 

Health Professionals Follow-Up Study. J Clin Oncol. 2011;29(6):726-732.

Scott JM, Li N, Liu Q, Yasui Y, Leisenring W, Nathan PC, Gibson T, Armenian SH, Nilsen TS, Oeffinger KC, Ness KK, Adams SC, Robison LL, Armstrong GT, Jones LW. 

Association of exercise with mortality in adult survivors of childhood cancer. JAMA Oncol. 2018 Oct 1;4(10):1352ï1358. doi:10.1001/jamaoncol.2018.2254.



Méthodologie

Å889 patients ayant subi une résection pour cancer du côlon stade III et ayant terminé leur 

chimiothérapie adjuvante.

ÅRandomisation : 445 patients dans le groupe exercice, 444 dans le groupe éducation sanitaire.

ÅProgramme d'exercice: Durée de 3 ans, avec un objectif d'augmenter l'activité physique 

récréative d'au moins 10 MET-h/ semaine

ÅCritères d'évaluation :

Å Critère principal: Survie sans maladie

Å Critères secondaires: Survie globale, QDV score physique auto-évaluée (SF-36), et 

aptitude physique liée



ÅDurée : 3 ans de suivi après la chimiothérapie adjuvante.

ÅObjectif principal : Évaluer la survie sans maladie (disease-free 

survival).

Résultats

ÅSurvie sans maladie:

Å Groupe exercice: 80,3% à 5 ans.

Å Groupe éducation santé: 73,9% à 5 ans.

Å Réduction du risque relatif: 28% (hazardratio = 0,72).

ÅSurvie globale:

Å Groupe exercice: 90,3% à 8 ans.

Å Groupe éducation santé: 83,2% à 8 ans.

Å Réduction du risque de décès: 37% (hazardratio = 0,63).

ÅAmélioration de la fonction physique:

Å Groupe exercice: Amélioration significative QDV Score 

physique (échelle SF-36) maintenue sur 24 mois.



Activit® physique et fatigue dite canc®ro-
induite



Epidémiologie: Préoccupations sociales, physiques et émotionnelles

Enquête nationale Canadienne 

évalue les expériences et les besoins physiques et 

psychosociaux non satisfaits 

des survivants du cancer (Ó 18 ans) 

au cours des 5 premières années suivant le traitement du 

cancer

J. Clin. Med. 2020, 9, 1444;



The Needsand Experiencesof Post-TreatmentAdolescent and Young AdultCancer SurvivorsJennifer M Jones 1 and al. J. Clin. Med. 2020, 9, 1444;

88 %

(78 %) 

ÅConcerne une population post-traitement dôAJA de 18 ¨ 34 ans 

ÅFemmes (61%) 

ÅPersonnes mariées ou concubinage (51%).



The Needsand Experiencesof Post-TreatmentAdolescent and Young AdultCancer SurvivorsJennifer M Jones 1 and al. J. Clin. Med. 2020, 9, 1444;

N®cessit® dôapproches proactives pour identifier et ®liminer les barri¯res ¨ lôacc¯s aux soins appropri®s pour Č qualité de vie

90 % 

79 % 

83 %



Mustian KM and al. JAMA Oncol 2017 

Physical activity and cancer related-fatigue/depression

Association betweenphysicalactivity and fatigue and depressionin patients with cancer

FongDY and al. BMJ 2012 



PA and cancer related fatigue

20 ERC 

1793 cancer sein 

Pdt. Chimiothérapie et radiothérapie

AP réduit significativement la fatigueli®e au cancer (SMD = ī0,46 ; 
intervalle de confiance ¨ 95 % : ī0,66 ¨ ī0,27) > s®dentaire sans AP

Exercice combiné AT + RT supervisé > separé: (SMD = ī1,13 ; IC ¨ 95 
% : ī2,09 ¨ ī0,17)

Ent. Résistance supervisée seul + efficace Ex. aérobique supervisé ou les 
techniques corps-esprit (yoga ou le tai-chi) (SMD = ī0,30 ; IC ¨ 95 % : 
ī0,46 ¨ ī0,15)

Effet bénéfique significatif surtout pendant la chimiothérapie(SMD = 
ī0,38 ; IC ¨ 95 % : ī0,55 ¨ ī0,20)

Torres D, Supportive care in cancer 2022



Activit® physique et MCV



Anthracyclines: myocardial effects

36

VuongJ and Al. Frontiersin cardiovascularmedicine, 2022



Murine Study : AP before-chemotherapy

mu40 adultmale rats, trained60/90 minutes per day, 5 days/week, 14 weeksrine

Table 6.Effectsof endurance running training and DOX on heartantioxidantenzyme activity: 

Groups tSOD MnSOD Cu/ZnSOD GPx GR

NT + P 94.88Ñ2.64 46.07Ñ1.27 49.80Ñ1.96 1.14Ñ0.23 1.13Ĭ10ī4Ñ2.84

NT + DOX 87.17Ñ5.03 43.25Ñ4.69 43.91Ñ3.55 1.85Ñ0.42 1.17Ĭ10ī4Ñ4.54Ĭ10ī5

T + P 139.95Ñ7.58* 74.05Ñ5.46* 65.90Ñ4.36* 2.10Ñ0.47 2.26Ĭ10ī4Ñ7.27Ĭ10ī5

T + DOX 129.23Ñ2.96* 70.13Ñ2.99* 59.09Ñ2.62* 1.58Ñ0.51 1.30Ĭ10ī4Ñ4.97Ĭ10ī5

AscansaoA. and al, Am J PhysiolHeartCirc Physiol. 2005. 

Cardiac mitochondrial antioxidant enzymes

https://journals.physiology.org/doi/full/10.1152/ajpheart.01249.2004?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org#T6FN1
https://journals.physiology.org/doi/full/10.1152/ajpheart.01249.2004?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org#T6FN1
https://journals.physiology.org/doi/full/10.1152/ajpheart.01249.2004?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org#T6FN1
https://journals.physiology.org/doi/full/10.1152/ajpheart.01249.2004?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org#T6FN1
https://journals.physiology.org/doi/full/10.1152/ajpheart.01249.2004?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org#T6FN1
https://journals.physiology.org/doi/full/10.1152/ajpheart.01249.2004?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org#T6FN1


Fig. 5. Effect of training and DOX treatment on Bax and Bcl-2 protein expression and Bax-to-Bcl-2 ratio in rat heart 

mitochondria. Representative Western blots of Bax (21 kDa) and Bcl-2 (25 kDa) are shown for each group. Values are means 

Ñ SE of results obtained from 10 independent experiments. *P < 0.05 vs. all other groups.

Fig. 6. Effect of training and DOX treatment on cardiac muscle homogenate caspase-3 activity. Values are means ± SE 

of results obtained from 10 independent experiments. *P < 0.05 vs. all other groups.

American Physiological Society

Mitochondria more sensitive

to apoptosisunder DOX

Via Protein Bax

Activation of the apoptotic pathway by caspases 3 under

treatment by DOX, Inhibition by endurance training

AscansaoA. and al, Am J PhysiolHeartCirc Physiol. 2005. 

Murine Study : AP before-chemotherapy

https://www.physiology.org/?SSO=Y


Fig. 7.Representative electronmicrographsof cardiactissue from NT + P 

(A), NT + DOX (B), T + P (C), and T + DOX (D) groups. 

NT + DOX group (B)

T + DOX group (D).

Å Cytoplasmicvacuoles 

ÅMyofibrillar disorganization

Å Severemitochondrial damage

Å Extensive degeneration

AscansaoA. and al, Am J PhysiolHeartCirc Physiol. 2005. 

Murine Study : AP before-chemotherapy



Å AP endurance pre-DOX: 

ü Cardiacmitochondrial protection 

ü DOX-mediatedreductionof mitochondrial oxydative stress

ü DOX-mediatedreductionof apoptosispathway

AscansaoA. and al, Am J PhysiolHeartCirc Physiol. 2005. 

Murine Study : AP before-chemotherapy



Murine Study: Pre/per/post-chemotherapy

41

Da Costa GhignattiPV et al. Nature, scientificreport, 2011

Systematicreview+ meta-analysisof preclinicalstudies:14 publications from

2008 to 2021

923 rodents

To evaluatethe efficacyof physical training on DOX-induced

cardiomyopathy

Inclusion of studieswith animal modelsof DOX-inducedcardiomyopathy+ 

exercise

PubMed, Web of Sciences and Scopusdatabases

To searchfor the meandifferencein RF assessedby echocardiographybetween

sedentaryand trainedanimalstreatedwith DOX



Murine Study: Pre/per/post-chemotherapy

42

Significant increaseof 7.40% FR in IC rats under DOX, p<0.001 FR / 

sedentaryrats. 

Betterresultsin rats trainedbeforeDOX injÁ/ pdt or after

No differencebetweenexercisemodalities, duration, gender, cumulative DOX 

dose

Physical exerciseis cardioprotective in DOX-treated rats with HF, especiallyif proposedand 

performed beforeTreatment.

Da Costa GhignattiPV et al. Nature, scientificreport, 2011



Pre-clinical and clinical study

43

NaaktgeborenWR J Am HeartAssoc.2021

Cardioprotection: Better FR and lessaccumulation of DOX in 

cardiomyocytes



44

Physical exercise= Potential non-pharmacologicalstrategy to protect or 

evenreverse anthracycline-induced

cardiac damage

Werner C and al.J Am Coll 

Cardiol. (2008)52:470ï82.

Improvement of myocardial tissue 

renewal

Apoptosisregulation

Marques-AleixoI and al. 

CardiovascToxicol. (2018)

Apoptosisregulation

Lee Y and al. Med SciSports 

Exerc. (2020)

Apoptosisregulation

Vujic A and al. Nat 

Commun.(2018)

Increasesformation of cardiomyocyte 

progenitor cells

SmuderAJ and al. J Appl

Physiol. (2013)

Autophagy module and lysosomal 

signaling

French JP and al. The FASEB 

Journal.(2008)

Normalizesmyocardial calcium 

activity

Lien C-Y, J Physiol

Biochem. (2015)

Exercisefrequenciesand intensities

that would not beachievablein 

humans



Clinical Study: Pre/Per-chemotherapy

45

Kirkham AA 

and al. Breast

Cancer Res

Treat. (2018)

RCT Acute changes 

in cardiac

function

Breastcancer 

(Stage IIB-

IIIC)

Pre-treatment

(Walk 30 min, 

24 h before

injÁDOX) 

Only one 

exercice

Intervention 

(N =13); 

Usualcare:N 

= 11

Acute bout 

aerobic

exercise

70% age-

predictedHRR

N/A NT-pro-

BNPB, WI

Ejection 

fractionWI

Systolicstrain

rateWI

But desapeared15 

daysafter

interventon.

Hornsby WE 

and al. Acta 

Oncol. (2014)

RCT Adverse 

events; 

cardiopulmona

ry function, 

patient-

reported

outcomes

Breast cancer 

(Stage IIB-

IIIC)

On-treatment

Neoadjuvant

chemotherap

y (4 cycles):

60 

mg/m
2

DOX 

and

600 

mg/m
2
cycloph

osphamide

Intervention 

(N =10); 

Usual care (N 

= 10)

12 weeks

3x/week

Supervised

15ï45 min 

sessions 

(progressive 

design)

60ï100% 

VO2peak

Attendance 

rate was 82%, 

adherence to 

protocol was 

66%.

RestingHR
WC

Peak exercise

HR
WC

Oxygen

pulse
B, WI, WC

VOB,WI,WC2

peak

No difference

EF 



PA and LVEF /GLS/VO2 Peak

46

Å 8 Studiespublishedbetween2009 et 2019, Breastcancer

Å Anthracyclines 87,5% of studies

Å Anthracyclines  +  trastuzumab 12,5%  of studies

Å AP Group: Averageof 12.7Ñ 6.9 (9ï31) women48.6Ñ 3.7 

Years old

Å Control Group: Average10.8Ñ 8.5 (8ï33) women50.1Ñ 4.7 

Years old

Å In average10.1Ñ 4.4 (1ï16) weeksof PA

Å 28.4Ñ 16.5 (1ï48) sessions

Å 43.4Ñ 13.7 (15ï60) min / session

Å Intensitydeterminedby VO2 peakresearch, MHR, FC reserve

Å 50% of studies: aerobic exercisecontinuous

Å 37.5% of studies: continuousaerobic exercise, IT, resistance

work

Å 12.5% of studies: IT

Figure 2 Relative change (from baseline) in GLS (A), LVEF (B) 

and VO2 peak (C) in studies reporting pre- and post-outcomes for either EX or CON groups.

Murray J. and al.  EuropeanJournal of PreventiveCardiology2022 



Breastcancer, ATC, Anti HER2 +: EMBRACE MRI 1( during and 
after treatment)

Evaluation of MyocardialChanges During BreastAdenocarcinomaTherapyto DetectCardiotoxicityEarlierWith MRI

Objective: To evaluateassociations of self-reported moderate-to-vigorous physicalactivity (MVPA) during cancer treatment with
concurrent measuresin patients with HER2+ breast cancer. 

Åquality of life (MLHFQ Minnesota Living With HeartFailure Questionnaire scores, EQ5D), 

Åcardiacfunction(SLG, LVEF), 

Åpost-treatmentcardiorespiratoryfitness

Complete Qol questionnaires (EQ 5D, Minesota), physicalactivity, and cardiacimagingeverythreemonths, duringtreatmentand after
treatment

ü 90 min AP / week= Active 

ü 88 patients 51.4 years+/-8.9 years(averageage)

Self-ReportedPhysical Activity, QoL, CardiacFunction, and CardiorespiratoryFitness in WomenWith HER2+ BreastCancer, Peck S. 
JACC CardiooncologyVOL4 NÁ3 2022.

Peck S. and al. JACC CardioOncol. 2022



Proportion of Active Participants at EachTime Point During Treatment: Active participants engagedin Ó90 minutes of moderateto vigorousphysicalactivity. 

The proportion meeting this targetwasthe lowestat time points 2 and 3. ACSM = American Collegeof Sports Medicine.

Peck S. and al. JACC CardioOncol. 2022



Mean Changes From Baseline for MVPA and QoL

Largestchanges in(A) MVPA and(B to F) QoL measures

occurredat time points 2 and 3.

Peck S. and al. JACC Cardio Oncol. 2022



CMR LVEF and Echocardiographic MeasuresDuring

Treatment.

Peck S. and al. JACC Cardio Oncol. 2022



Association BetweenOverallPhysical Activity StatusDuringCancer Treatmentand Post-TreatmentCardiorespiratoryFitness

Overall PA 

Status

n Active at 

Baselinea
Active Ó1 

Visit Between 

Time Points 2 

and 4b

MeanVo2peak(

mLO2/kg/min)

Univariable 

Association, 

Coefficient 

(95% CI)

PValue Multivariable 

Association, 

Coefficient 

[95% CI]c

PValue

Inactive 27 6 (22%) 3 (11%) 16.2 ð ð ð ð

Somewhat

active

35 22 (63%) 31 (89%) 19.1 2.82 (0.72 to 

4.92)

0.009 2.66 (0.69 to 

4.63)

0.009

Highly active 26 26 (100%) 26 (100%) 23.6 7.39 (5.14 to 

9.64)

<0.001 5.74 (3.51 to 

7.96)

<0.001

Peck S. and al. JACC CardioOncol. 2022

Breastcancer, ATC, Anti HER2 +: EMBRACE MRI 1( during and after
treatment)



When shoulda cancer patient undergoing treatment exerciseto improve his
cardio-respiratory fitness?

During? Or after? Or duringand after?

Randomisedstudy

158 inactive patients

Breastcancer

Adjuvant or neoadjuvantchemotherapy

Å Usualcare 

Å Concurrent (during chemotherapy)

Å Sequential(after chemotherapy) 

Å Concurrent and sequential? (continuous, 
during and after chemotherapy) 

European Heart Journal Structured Graphical Abstracts Template 

for Clinical Research Articles and Translational Research Articles 

 

 

 

Key question(s) Key finding(s) Take-home message 

What is the most appropriate 

timing of exercise therapy (ETx) to 

improve cardiorespiratory fitness 

(CRF) in cancer patients initiating 

adjuvant chemotherapy? 

In this randomized controlled trial 

of 158 patients with primary 

breast cancer, concurrent (during 

chemotherapy only) and 

sequential (after chemotherapy 

only) had similar CRF benefit. 

Continuous (concurrent plus 

sequential) ETx was the only 

schedule associated with 

significant CRF improvements 

compared to baseline. ETx 

administered either during or after 

chemotherapy is appropriate for 

women with early-stage breast 

cancer. 

Structured Graphical Abstract Click here to access/download;Structured Graphical
Abstract;Scott Jones et al. Structured Graphical Abstract

Scott J and al. EurHeartJ 2023. 



Scott J and al. EurHeartJ 2023. 

Physical activity: 

Å Treadmill3 times per week

Å 20/50 minutes at 55/100% of peakVO2 

Å 16 weeksduringor afterchemotherapy(sequential

and concurrent) 

Å 32 weeksduringand aftertreatment(continuous)

Primary End-point: 

V evaluationof peakVO2 

V pre-treatment(T0) 

V Immediatelyafterchemotherapy(T1) 

V 16 weeksafterchemotherapyT2 then32 weeks



European Heart Journal Structured Graphical Abstracts Template 

for Clinical Research Articles and Translational Research Articles 

 

 

 

Key question(s) Key finding(s) Take-home message 

What is the most appropriate 

timing of exercise therapy (ETx) to 

improve cardiorespiratory fitness 

(CRF) in cancer patients initiating 

adjuvant chemotherapy? 

In this randomized controlled trial 

of 158 patients with primary 

breast cancer, concurrent (during 

chemotherapy only) and 

sequential (after chemotherapy 

only) had similar CRF benefit. 

Continuous (concurrent plus 

sequential) ETx was the only 

schedule associated with 

significant CRF improvements 

compared to baseline. ETx 

administered either during or after 

chemotherapy is appropriate for 

women with early-stage breast 

cancer. 

Structured Graphical Abstract Click here to access/download;Structured Graphical
Abstract;Scott Jones et al. Structured Graphical Abstract

Scott J and al. EurHeartJ 2023. 

When shoulda cancer patient undergoing treatment exerciseto 
improve his cardio-respiratory capacity?



55

50 femmes UC /50 femmes AP

55% origine hispanique

Moyenne âge 53,5 ans +/-10,4

J1 et 3:résistance et aérobie

80 minutes

J2: 50 min aérobie (65% à 80%

FC max)

Reduction Sdmetaboliquechez les patientes en surpoids

AP: Aérobie: Marche, rameur, bicyclette

ergométrique

Résistance: presses mb inf,

Extension, flexion mb inf,

presse mb sup,

Seatedrow, RM: biceps, triceps

60%/80% FMMax.

Am coll of sports medicine/am

Cancer society exercise

guidelines for cancer survivors

> ou = 150 min apaérobie 

2/3 fois par semaine

Lee K, Tripathy D, Demark-WahnefriedW, CourneyaKS, Sami N, Bernstein L, 

et al. 

Effect of aerobicand resistanceexerciseinter-ventionon cardiovascular

diseaserisk in

womenwith early-stage breastcancer: a randomizedclinical trial. 

JAMA Oncol 2019;5 (5):710ï4.



Clinical study: ONCORePre/Per-chemotherapy

56

Å PerATC +/-Anti HER2

Å 122womenwith breastcancer

Å StadeI andII

Å UC (PA recommandation) Vs CO-Re

(Aerobic/resistance,

in cardiovascularrehabilitationcenter)

Diaz-Balboa E. and al. Prog CardiovascDis. 2024



Clinical study: ONCORe Pre/Per-chemotherapy

57

Programme CO-Re

Significant attenuation of LVEF decline

Even in the absence of official criteriaof CTRCD 

(IC) 

Significant weight reduction in obese patients

COReLVEF [ī1,5 % (ī2,9, ī0,1) ; p = 

0,006]
Diaz-Balboa E. and al. Prog CardiovascDis. 2024



Å 75 randomized patients 

Å UC Arm Vs CO-Re

Å 53 yearsof averageage+/- 12 years

Å Intention to treat

Å Stop Treatment2 monthsbeforeinclusion 

V High dose ATC 

V High dose radiotherapy

V Low dose ATC. + anti HER2 

V Atcd ischemicCM

V Moderatelyalteredfevg or < 50% and 2 fdrcv

V No CV Rehabilitationbefore

× 8 weeks

× CO-ReAerobic, resistance, relaxation, diet, psycho, Education CVRf

× Community group UC: Aerobic, resistance, supervised

ViamonteS et al. JAMA Cardiology2023

CO-Re (CBCR) Vs UsalCare (CBET) 


