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Contexte épidémiologique
Cancer: pathologie fréquente++
pronostic + favorable: dvpt programme de dépistage, 
amélioration des traitements

→ maladie CHRONIQUE

6

LES CANCERS EN FRANCE

LA PRÉVALENCE TOTALE 
DES CANCERS EN FRANCE 
MÉTROPOLITAINE
Le nombre de personnes de 15 ans et plus en vie en 2008  

et ayant eu un cancer au cours de leur vie est de l’ordre  

de 3 millions : 1 570 000 hommes,  
1 412 000 femmes [3].

NOMBRE DE PERSONNES  
AYANT EU UN CANCER

3 MILLIONS : 1 570 000 HOMMES, 
1 412 000 FEMMES

◗  Plus de 50 000 patients ont été inclus dans les essais 

cliniques en cancérologie en 2016 (+ 4,5 % par rapport  

à 2015) dont 80 % dans des essais académiques.

◗  Près de 163 millions d’euros ont été alloués à la 

recherche contre les cancers en 2016 : 

n 93 millions d’euros par les organismes institutionnels  

(INCa, ITMO Cancer-Aviesan) ; 

n 39 millions d’euros par la Ligue contre le cancer ; 

n 31 millions d’euros par la Fondation ARC pour la recherche 

sur le cancer.

LA RECHERCHE

PLUS DE 50 000 PATIENTS
SONT INCLUS DANS

LES ESSAIS CLINIQUES

LE DÉPISTAGE
Le dépistage organisé du cancer du sein
◗  Population éligible au programme de dépistage organisé : 

près de 10 millions de femmes âgées de 50 à 74 ans, tous les 

deux ans, soit 5 000 076 de femmes invitées en 2016.

◗  Taux de participation (taux brut) : 50,7 % en 2016.

◗  Taux de cancers détectés par le programme : 7,4 %0 femmes 

dépistées (soit 36 889 cas de cancers détectés) en 2013-2014.

◗  Part des cancers in situ détectés : 11,4 % chez les femmes 

ayant eu un dépistage initial et 15,2 % chez les femmes ayant 

eu un dépistage subséquent en 2013-2014.

Le dépistage organisé du cancer colorectal
◗  Population éligible au programme de dépistage organisé : 

19 millions d’hommes et de femmes âgés de 50 à 74 ans, tous 

les 2 ans.

◗  Taux de participation : 29,3 % en 2015-2016. La participation 

est plus élevée chez les femmes (30,8 %) que chez les hommes 

(27,8 %) et augmente avec l’âge.

◗  Taux de cancers colorectaux détectés par le programme : 

1,3%0 personnes dépistées (soit 6 211 cas de cancers détectés) 

en 2012-2013.

◗  Taux d’adénomes avancés détectés par le programme : 3,3 %0 

personnes dépistées (soit 16 059 cas d’adénomes avancés) en 

2012-2013.

Le dépistage du cancer du col de l’utérus
◗  Population éligible au dépistage : 17 000 000 de femmes âgées 

de 25 à 65 ans tous les 3 ans.

◗  Taux de participation au dépistage : 61,2 % sur 5 ans sur la 

période 2010-2014.
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400 000 NOUVEAUX CAS DE CANCERS ESTIMÉS EN 2017  
EN FRANCE MÉTROPOLITAINE

214 000 nouveaux cas
Majoritairement représentés par  

les cancers de la prostate, du poumon  

et du côlon-rectum

TSM : 353,2 pour 100 000 [2]

Âge médian au diagnostic : 68 ans

186 000 nouveaux cas
Le cancer du sein reste de loin le plus 

fréquent devant les cancers du côlon-

rectum et du poumon.

TSM : 284,5 pour 100 0000 [2]

Âge médian au diagnostic : 67 ans

UN TAUX D’INCIDENCE QUI BAISSE OU QUI TEND  
À SE STABILISER DEPUIS 2005

Baisse de 1,3 % par an 
entre 2005 et 2012, liée à la baisse  

de l’incidence du cancer de la prostate [1]

Ralentissement de la 
progression : + 0,2 % par an 
entre 2005 et 2012 versus + 1,6 % 

entre 1980 et 2005 [1]

PRÉCISIONS
◗  Les cancers de la peau, autres que mélanomes, sont exclus. Seules les tumeurs invasives sont considérées.

◗  Taux d’incidence : nombre de cas pour 100 000 personnes par an standardisé sur la structure d’âge de la 
population mondiale (TSM). Ces chiffres permettent des comparaisons entre pays ou dans le temps en 
s’affranchissant des particularités des populations nationales, notamment leur augmentation et leur 
vieillissement.

◗    Les hypothèses de projection adoptées pour chaque cancer conduisent à prédire, entre 2013 et 2017 et tous cancers 
confondus, une stabilisation du taux d’incidence standardisé chez l’homme et une augmentation de ce taux chez 
la femme. Compte tenu de l’augmentation de la taille de la population française et de son vieillissement1, ceci se 
traduit par une hausse du nombre de nouveaux cas de cancers pour chaque sexe.
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AP: définitions et concepts

AP = « tout mouvement corporel produit par 
contraction des muscles squelettiques entraînant 
une augmentation de la dépense énergétique par 
rapport à la dépense énergétique de repos »

AP classées en 4 principaux domaines liés:
- aux transports (déplacements actifs, pour se rendre sur le 
lieu de travail, etc…)

- aux activités domestiques (travaux de bricolage, 
d’entretien domestique, etc…) 

- aux activités professionnelles 

- aux loisirs (activités pratiquées pendant les temps de loisirs, 
incluant les sports et les exercices physiques)

Caspersen, 1985 
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AP = caractérisée par plusieurs facteurs (FITT)
- Fréquence

- Intensité
Niveau d’effort requis pour une AP 
estimé en MET (Metabolic Equivalent Tasks)
1 MET = 1 kcal/kg/h
au repos: dépense énergétique 1 MET
AP si > 2 MET:
<3MET activité légère
3-6 MET activité modérée
6-9 MET activité soutenue
>9 MET activité très soutenue

recommandation pour la population générale 
AP modérée à intense 
30 min/j, 5 j/semaine ANSES, 2016
correspond à une activité moyenne 
de 12 à 15 MET.heure/semaine 

- Type d’AP

- Temps

Barisic, 2011 

BÉNÉFICES DE L’ACTIVITÉ PHYSIQUE PENDANT ET APRÈS CANCER : DES CONNAISSANCES SCIENTIFIQUES AUX REPÈRES PRATIQUES 

14 

Tableau 1. Classification des activités physiques en fonction de leurs intensités objectives et de l’évaluation 
subjective de leur tolérance pour un sujet d’IMC (indice de masse corporelle) normal non entraîné. 
MET = équivalent métabolique. FCmax = fréquence cardiaque maximale. VO2max = consommation maximale 
d’oxygène. L’évaluation de la pénibilité correspond à l’utilisation d’une échelle visuelle analogique de 0 à 10. 
 

Intensité Mesures Repères d’intensité Exemples 

Faible 
• 1,6 à 2,9 MET 
• 40 à 50 % FCmax 
• 20 à 40 % VO2max 

• Pas d’essoufflement 
• Pas de transpiration 
• Pénibilité 2-4 

• Marche < 5 km/h 
• Promener son chien 
• Conduite automobile 
• Déplacement de petits 

objets 

Modérée 
• 3 à 5,9 MET 
• 55 à 70 % FCmax 
• 40 à 60 % VO2max 

• Essoufflement modéré 
• Conversation possible 
• Transpiration modérée 
• Pénibilité 5-6 
• Peut être maintenue 30 à 

60 minutes 

• Marche de 5 à 6,5 km/h 
• Montée d’escaliers à 

vitesse lente 
• Nage de loisir, tennis en 

double 
• Vélo à 15 km/h 

Élevée 
• 6 à 8,9 MET 
• 70 à 90 % FCmax 
• 60 à 85 % VO2max 

• Essoufflement  
• Conversation difficile 
• Transpiration abondante 
• Pénibilité 7-8 
• Ne peut être maintenue plus 

de 30 minutes 

• Montée rapide d’escaliers 
• Course de 8 à 9 km/h 
• Marche à 5 km/h sur une 

pente à 12 % 
• Pompes répétées 
• Vélo à 20 km/h 

Très 
élevée 

• > 9 MET 
• > 90 % FCmax 
• > 85 % VO2max 

• Essoufflement très 
important 

• Conversation impossible 
• Transpiration très abondante 
• Pénibilité > 8 
• Ne peut être maintenue plus 

de 10 minutes 

• Principalement des 
activités sportives intenses 

• Course de 9 à 16 km/h 
• Vélo > 25 km/h 

 
 
2.4. Inactivité physique et sédentarité 
Il est maintenant largement recommandé de distinguer les comportements sédentaires des activités 
d’intensité légère compte tenu de leurs effets différenciés sur la santé (Pate, 2008). Une confusion 
persiste encore entre ces termes d’inactivité et sédentarité, ce qui nécessite de bien insister sur leurs 
déterminants propres. La prise en compte de ses deux états est récente dans les études 
épidémiologiques (Chau, 2015 ; Shen, 2014). 

 
L’inactivité caractérise un niveau insuffisant d’AP d’intensité modérée à élevée (APME), ne 
permettant pas d’atteindre le seuil d’AP recommandé de 30 minutes d’AP d’intensité modérée, au 
moins 5 fois par semaine, ou de 20 minutes d’AP d’intensité élevée au moins 3 jours par semaine 
(Sedentary Behaviour Research, 2012). Ainsi, une personne inactive peut avoir des activités 
d’intensité légère, quelle que soit la durée de chaque période d’activité, ou avoir des activités 
d’intensité modérée à vigoureuse mais d’une durée insuffisante pour atteindre le niveau d’AP 
recommandé.  
On estime en 2012 à 31 % la proportion de sujets en état d’inactivité dans le monde (Hallal, 2012). La 
dernière enquête Eurobaromètre 2014 (qui a fait suite à celles de 2002 et 2009) a permis de montrer 
que la majorité des Français d’âge supérieur à 15 ans ne pratique pas de sport ou d’exercices 
physiques (42 %), ou très rarement (15 %) ; ces valeurs sont en augmentation de 8 % par rapport à 

AP: définitions et concepts
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Niveau d’effort requis pour différentes activités physiques de la vie quotidienne
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Niveau d’effort requis pour différentes activités physiques de la vie quotidienne

Sport
sous-ensemble de l’AP où les participants adhèrent à un ensemble 
commun de règles (ou d’attentes), avec un objectif clairement défini 
et pouvant donner lieu à des compétitions 

Exercice
« activité physique planifiée, structurée, répétitive dont l’objectif est 
l’amélioration ou le maintien d’une ou plusieurs composantes de la 
condition physique » Caspersen, 1985
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Les différents types d’AP

suivant les qualités développées qui s’exprimeront par des 
aptitudes spécifiques

- cardio-respiratoires

- neuro-musculaires

- de souplesse et d’amplitude articulaire

- d’équilibre

AP: définitions et concepts
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Les différents types d’AP

1- activités développant l’aptitude (ou capacité) cardio-
respiratoire

aptitude à maintenir dans la durée des activités motrices 
continues ou intermittentes
= endurance aérobie

évaluée par
puissance maximale aérobie (VO2max)
(ou consommation maximale d’oxygène) 
pic de consommation d’oxygène (VO2pic)
capacité sous- maximale d’endurance 
(temps maximal de maintien d’une épreuve physique d’intensité 
prédéterminée) 

Ex: course à pied, marche nordique, cyclisme, natation, 
montée des escaliers, etc… 

AP: définitions et concepts
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Les différents types d’AP

2- activités développant les fonctions musculaires

pour permettre de développer 2 qualités essentielles et 
complémentaires du muscle
= force et endurance musculaires

Endurance: capacité pour un groupe musculaire à réaliser soit des 
contractions répétées dans le temps, soit une contraction unique, 
prolongée pendant 60 à 90 s
Force: force maximale développée par un groupe musculaire contre 
une charge et qui ne peut être produite qu’une seule fois = 1RM 

Séries de contractions
95-100% RM -> parfaite synchronisation
75-90% RM -> plutôt volume
50% RM -> plutôt endurance

Ex: appareils spécifiques, bandes élastiques, exercices de la vie 
quotidienne

AP: définitions et concepts



14

Les différents types d’AP

3- activités d’assouplissement et de gain d’amplitude articulaire

pour assurer l’amplitude de déplacement la plus complète 
possible des segments osseux concernés 

évaluée par l’amplitude max de l’articulation

dépend de la distensibilité de la capsule articulaire, de la 
viscosité musculaire, de la compliance des ligaments et des 
tendons

Ex: exercices d’étirements dynamiques lents, ou statiques, 
maintenus 10 à 30 s; exercices d’étirements passifs (bandes 
élastiques)

AP: définitions et concepts
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Les différents types d’AP

4- activités de maintien de l’équilibre

pour assurer le maintien de postures contre la gravité, en 
dynamique ou en statique, 
important pour la réalisation de tous les mouvements de la VQ
la qualité de l’équilibre contribue fortement à l’autonomie et à 
la qualité de vie

Ex: exercices simples, réalisables en extérieur (marche sur terrain 
meuble, etc.) ou au domicile, sans équipement particulier ou 
grâce à de petits matériels

AP: définitions et concepts
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Inactivité Physique et Sédentarité

Inactivité = niveau insuffisant d’AP d’intensité modérée à élevée 

Sédentarité = situation d’éveil caractérisée par une dépense 
énergétique inférieure à 1,6 MET en position assise ou allongée 
Ex: passager voiture, télévision lecture/écriture, travail de bureau

le niveau de sédentarité et l’AP interagissent de manière 
indépendante et complémentaire sur l’état de santé 

Hu, 2001 ; Warburton, 2006

AP: définitions et concepts
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4.2. 5pVXOWDWV�GH�O¶DQDO\VH�GHV�GRQQpHV�LVVXHV�GH�O¶pWXGH�,QFD�� 

4.2.1. Estimation du niveau de sédentarité et prise en compte des critères 
sociodémographiques et de niveau de vie 

x Temps moyen passé dans des activités sédentaires 
Le temps moyen quotidien total passé dans des activités sédentaires (temps passé devant un 
écran, transport en véhicule motorisé, loisirs associés à une très faible dépense énergétique 
(jouer aux cartes, lire, etc.), temps passé assis sur le lieu de travail, etc.) est estimé en 
moyenne à 7 h. La YDULDELOLWp�GH�OD�VpGHQWDULWp�HVWLPpH�j�O¶DLGH�GH�FHW�LQGLFDWHXU est élevée, 
avec un écart-type de 3 h 21 min. (Tableau 2). Les adultes les plus jeunes ont une durée de 
sédentarité totale plus élevée que les sujets de 45-64 ans (58 min de plus, en moyenne) 
(Tableau 2)��DYHF�XQ�WHPSV�G¶RUGLQDWHXU�SUqV�GH�GHX[�IRLV�SOXV�pOHYp. 

Tableau 2. 'XUpH�PR\HQQH��K�HW�PLQ�M��GHV�FRPSRUWHPHQWV�VpGHQWDLUHV�SDU�FODVVH�G¶kJH 
 18-44 ans 45-64 ans Population générale 
 (n = 768) (n = 537) (n = 1305) 

 
Moy. ET. Moy. ET. Moy. ET. Différence 

VHORQ�O¶kJH 
Sédentarité hors écran 
de loisir 1h53 2h26 1h49 2h56 1h52 2h37 § 

Ecran de loisir 5h28 2h53 4h34 2h32 5h08 2h49 * 
Télévision 2h58 1h41 3h12 1h59 3h03 1h48 ns 
Ordinateur 2h09 1h44 1h16 1h14 1h49 1h38 *** 
Jeux vidéo 0h20 0h54 0h05 0h25 0h15 0h47 ns 

Sédentarité totale 7h22 3h15 6h24 3h25 7h00 3h21 ** 
ns (non significatif), * p<0,05, ** p<0,01, *** p<0,001, § pas de test adéquat disponible  
 

Le temps passé devant un écran pour le loisir représente environ 79 % de la durée de 
sédentarité totale (Tableau 3) et le temps passé devant la télévision représente environ 49 % 
(± 25 %). Dans cette étude, la durée de sédentarité au travail et dans les transports ne 
représente en moyenne que 22 % de la durée totale de sédentarité (respectivement 15 % et 
6,7 %) (Tableau 3). 

Tableau 3. Contribution moyenne (%) des comportements sédentaires à la durée de sédentarité 
totale, SDU�FODVVH�G¶kJH 

 18-44 ans 45-64 ans Ensemble  
 (n = 767) (n = 529) (n = 1296)  

 
Moy. ET. Moy. ET. Moy. ET. Différence 

VHORQ�O¶kJH 
Travail 15 22 13 23 15 23 ns 
Ecran de 

loisir 79 25 78 27 79 26 ns 

Télévision 45 23 55 28 49 25 *** 
Ordinateur 30 21 22 20 27 21 *** 
Jeux vidéo 4,2 9,9 1,3 5,2 3,1 8,8 *** 

Loisir 0,02 0,4 0,2 2,0 0,1 1,2 * 
Transport 6,0 8,1 8,0 13 6,7 10 ns 
ns (non significatif), * p<0,05, *** p<0,001 

 

,O�Q¶\�D�SDV�GH�GLfférence majeure entre les temps de sédentarité devant un écran de loisir, ou 
totale, selon le sexe (Tableau 4). Seul le temps passé devant des jeux vidéo est plus élevé 
chez les hommes (différence de 20 min/j). 
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Le directeur général 

Maisons-Alfort, le 18 janvier 2022 

 
AVIS 

GH�O¶$JHQFH�QDWLRQDOH�GH�VpFXULWp�VDQLWDLUH� 
GH�O¶DOLPHQWDWLRQ� GH�O¶HQYLURQQHPHQW�HW�GX�WUDYDLO 

relatiI�j�O¶pYDOXDWLRQ�GHV�ULVTXHV�OLpV�DX[�QLYHDX[�G¶DFWLYLWp�SK\VLTXH�HW�GH�
sédentarité des adultes de 18 à 64 ans, hors femmes enceintes et 

ménopausées 

/¶$QVHV�PHW�HQ�°XYUH�XQH�H[SHUWLVH�VFLHQWLILTXH�LQGpSHQGDQWH�HW�SOXUDOLVWH� 
/¶$QVHV�FRQWULEXH�SULQFLSDOHPHQW�j�DVVXUHU�OD�VpFXULWp�VDQLWDLUH�GDQV�OHV�GRPDLQHV�GH�O¶HQYLURQQHPHQW��GX�WUDYDLO�
HW�GH�O¶DOLPHQWDWLRQ�HW�j�pYDOXHU�OHV�ULVTXHV�VDQLWDLUHV�TX¶LOV�SHXYHQW�FRPSRUWHU� 
(OOH�FRQWULEXH�pJDOHPHQW�j�DVVXUHU�G¶XQH�SDUW�OD�SURWHFWLRQ�GH�OD�VDQWp�HW�GX�ELHQ-être des animaux et de la santé 
GHV�YpJpWDX[�HW�G¶DXWUH�SDUW�j�O¶pYDOXDWLRQ�GHV�SURSULpWpV�QXWULWLRQQHOOHV�GHV�DOLPHQWV� 
(OOH� IRXUQLW� DX[� DXWRULWpV� FRPSpWHQWHV� WRXWHV� OHV� LQIRUPDWLRQV� VXU� FHV� ULVTXHV� DLQVL� TXH� O¶H[SHUWLVH� HW� O¶DSSXL�
scientifique technique nécessaLUHV�j� O¶pODERUDWLRQ�GHV�GLVSRVLWLRQV� OpJLVODWLYHV�HW�UpJOHPHQWDLUHV�HW�j� OD�PLVH�HQ�
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La part de sollicitation cardiorespiratoire liŽe au sport est plus ŽlevŽe chez les sujets les plus 
jeunes et celle liŽe aux activitŽs domestiques est plus ŽlevŽe chez les sujets les plus ‰gŽs 
(Tableau 14). De plus, la part liŽe aux activitŽs domestiques modŽrŽes ou intenses entra”nant 
une sollicitation cardiorespiratoire (ex. bricolage, voir annexe 3) (20 % ± 25 contre 8,2 % ± 18) 
et le travail �V�R�O�O�L�F�L�W�D�Q�W�� �O�¶�D�S�S�D�U�H�L�O�� �F�D�U�G�L�R�U�H�V�S�L�U�D�W�R�L�U�H�� ������ % ± 21 contre 5,6 % ± 20) sont plus 
ŽlevŽes chez les hommes, alors que la part des activitŽs de loisir est plus ŽlevŽe chez les 
femmes (Tableau 14). 

 

Tableau 14.  Contribution moyenne (%) des diffŽrents contextes ˆ la  durŽe totale de sollicitation 
cardiorespiratoire, �V�H�O�R�Q���O�¶�k�J�H���H�W���O�H���V�H�[�H 

  Domestique Loisir Sport Transport Travail 
  % ET % ET % ET % ET % ET 
18-44 ans 
(n = 749) 

11 20 35 30 42 31 3,8 11 8,2 19 

45-64 ans 
(n = 525) 

22 29 30 28 32 31 5,9 18 9,8 23 

DiffŽrence 
�V�H�O�R�Q���O�¶�k�J�H ***  ns  **  *  ns  

Hommes 
(n = 688) 

20 25 27 25 38 29 3,6 10 11 20 

Femmes 
(n = 586) 

8,2 18 41 35 39 35 5,9 18 5,6 20 

DiffŽrence 
selon le sexe 

***  ***  ns  *  **  

Ensemble 15 24 33 30 38 32 4,5 14 8,8 21 
ns (non significatif), * p<0,05, ** p<0,01, *** p<0,001 

 

!  Atteinte du seuil de durŽe de sollicitation cardiorespiratoire 

Selon les donnŽes de cette Žtude, 58 % des adultes sont au-dessus du seuil de 150 min par 
semaine de sollicitation cardiorespiratoire liŽe ˆ  des activitŽs modŽrŽes ˆ intenses , 15 % ont 
une sollicitation de 75 ˆ 150  min et 27 % maintiennent cette sollicitation moins de 75 min/sem. 
�L�O���\�� �D���X�Q�H���S�O�X�V���J�U�D�Q�G�H���S�U�R�S�R�U�W�L�R�Q���G�¶�K�R�P�P�H�V���T�X�H���G�H���I�H�P�P�H�V���j�� �D�W�W�H�L�Q�G�U�H���O�H���V�H�X�L�O���G�H���������� �P�L�Q 
(70 % contre 41 %) (Tableau 15). 

Tableau 15. �5�p�S�D�U�W�L�W�L�R�Q���G�H�V���L�Q�G�L�Y�L�G�X�V���S�D�U���G�X�U�p�H���G�H���V�R�O�O�L�F�L�W�D�W�L�R�Q���F�D�U�G�L�R�U�H�V�S�L�U�D�W�R�L�U�H�����������V�H�O�R�Q���O�¶�k�J�H���H�W���O�H��
sexe 

  
< 75 min/sem [75-150[ min/sem 150 min/sem et + 

DiffŽrence 
�V�H�O�R�Q�� �O�¶�k�J�H��
ou le sexe 

18-44 ans 
(n = 768) 

29 15 57 ns 

[24-34] [11-19] [50-63] 

45-64 ans  
(n = 537) 

24 15 61 

[19-29] [11-20] [56-67] 
Hommes 
(n = 702) 

18 12 70 *** 

[14-22] [9,5-16] [65-75] 

Femmes 
(n = 603) 

40 18 41 

[35-46] [14-23] [36-47] 

Ensemble 
(n = 1305) 

27 15 58 
 

[24-31] [12-18] [54-62] 
ns (non significatif), *** p<0,001. 
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Mesure de l’AP et de la sédentarité

! données déclaratives (recueillies par questionnaire ou interview)

Ex: auto-questionnaire de Marshall (proposé par HAS 2019)

auto-questionnaire de Ricci et Gagnon
questionnaire RPAQ GPAQ IPAQ

! mesures objectives à partir d’appareils dédiés et validés 
(podomètre, accéléromètre, cardiofréquencemètre)

hétérogénéité des méthodes et de leur mise en œuvre 
= obstacle à une comparabilité 

AP: définitions et concepts
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AP: définitions et concepts

→ Mécanismes sous-tendant les bienfaits de l’AP

AP et cancer: les preuves scientifiques

Fatigue et déconditionnement physique chez les 
patients atteints de cancer

Les bénéfices de l’AP pour les patients atteints 
de cancer

Adhésion des patients: barrières et facilitateurs

Rôle des professionnels en santé dans l’AP
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Les bienfaits de l’AP en prévention primaire
Les mécanismes sous-tendant les bienfaits de l’AP

MŽtaboliques Limite la prise de poids
Favorise la perte de poids si associŽe ˆ la nutrition
Effet dose -rŽponse

PrŽvient voire guŽrit le DT2
Effet dose -rŽponse

Cardiovasculaires RŽduction de lÕincidence, de la morbiditŽ et parfois de la mortalitŽ 
cardio -vasculaire (y compris AVC)
Effet dose -rŽponse

Cancers
Diminution du risque

GŽnŽral
Niveau de preuve fort: sein (12 ˆ 21%), colon (19%), endom•tre 
(20%), Ïsophage (ADK 21%), vessie (15%), estomac (19%), rein 
(12%)
Niveau de preuve modŽrŽ: poumon
Niveau de preuve limitŽ: prostate, ovaire

Maladies rhumatologiques Diminution de la douleur, amŽlioration de la fonction:
-lombalgies chroniques
-arthrose des membres infŽrieurs
-rhumatismes inflammatoires

SantŽ mentale RŽduction du risque de dŽmence
AmŽlioration de la fonction cognitive
AmŽlioration de la qualitŽ de vie, du sommeil
RŽduction de lÕanxiŽtŽ
RŽduction de lÕincidence de la dŽpression

Manque d’AP: 4•me FdR des maladies non transmissibles 
WHO, Global Health Risks 2009

Sédentarité: FdR indépendant de l’AP
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Les mécanismes sous-tendant les bienfaits de l’AP

AP aérobie / renforcement musculaire:
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Les mécanismes sous-tendant les bienfaits de l’AP

AP aérobie / renforcement musculaire:

adaptations en partie spécifiques
effets complémentaires;        réversibles, parfois transitoires

! intérêt de les combiner++ + 
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AP aérobie / renforcement musculaire:
bienfaits démontrés
mécanismes sous-jacents?

régulation neuro-endocrinienne des adaptations à l’exercice

production et libération par le muscle actif de substances diverses
espèces réactives dérivées de l’oxygène ERDO

effet anti -oxydant de lÕAP rŽguli•re

protéines (myokines)
peptides exprimŽs, produits et sŽcrŽtŽs par les fibres musculaires
effets selon un mode autocrine, paracrine et endocrine
IL6++

microARN (miARN)
r™le dans la myogŽn•se et le dialogue inter -organes

Pedersen, 2017

Les mécanismes sous-tendant les bienfaits de l’AP
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AP aérobie / renforcement musculaire:
bienfaits démontrés
mécanismes sous-jacents? 
modulation du statut inflammatoire et immunitaire

Çdialogue inter -organes È

Severinsen Pedersen, 2020

Les mécanismes sous-tendant les bienfaits de l’AP
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Lozinski Yong, 2020
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AP: définitions et concepts

Mécanismes sous-tendant les bienfaits de l’AP

→ AP et cancer: les preuves scientifiques

Fatigue et déconditionnement physique chez les 
patients atteints de cancer

Les bénéfices de l’AP pour les patients atteints 
de cancer

Adhésion des patients: barrières et facilitateurs

Rôle des professionnels en santé dans l’AP
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AP et cancer: les preuves scientifiques

Prévention primaire

https://fondation-arc.org/facteurs-risque-cancer/activite-physique-sport
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AP et cancer: les preuves scientifiques

Prévention primaire

Réduction du risque de développer cancer du sein, du colon
WCRF et al, 2018

Niveau de preuve fort : sein (12 à 21%), colon (19%), endomètre (20%), 
œsophage (ADK 21%), vessie (15%), estomac (19%), rein (12%)
Niveau de preuve modŽrŽ : poumon
Niveau de preuve limitŽ : prostate, ovaire

Effets « dose-dépendants » (quantité et intensité)
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AP et cancer: les preuves scientifiques

Prévention secondaire et tertiaire

Programmes d’APA = améliorations significatives de la condition 
psychologique et physique des patients, pendant et après leur 
traitement
INCA, 2017; INSERM, 2019

! Maintien ou amélioration de la QoL, limitation des symptômes 
dépressifs

! Réduction de la fatigue
! Maintien ou amélioration de la capacité cardio-respiratoire 

(déconditionnement: diminution 30% VO2 pic)
! Maintien ou amélioration de la capacité musculaire
! Amélioration de la composition corporelle
! Réduction des effets indésirables des traitements, même pendant les 

périodes d’hospitalisation

exercices encadrés
d’intensité modérée à élevée

aérobie + RM
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AP et cancer: les preuves scientifiques

Prévention secondaire et tertiaire

Programmes d’APA = améliorations significatives de la condition 
psychologique et physique des patients, pendant et après leur 
traitement
INCA, 2017; INSERM, 2019

! Réduction des effets indésirables des traitements, même pendant les 
périodes d’hospitalisation

Chirurgie Diminue les complications pŽriopŽratoires et la durŽe 
dÕhospitalisation ( Kc bronchopulmonaires , digestifs)
Limite le lymphoed•me , amŽliore la rŽcupŽration de 
la mobilitŽ de lÕŽpaule ( Kc sein)

RadiothŽrapie RŽduit les douleurs
Diminue la fatigue

HormonothŽrapie Limite la prise de masse grasse ( Kc sein)
Limite la perte de masse musculaire ( Kc prostate)
Limite la perte de DMO ( Kc sein et prostate)

ChimiothŽrapie et 
thŽrapies ciblŽes

RŽduit les nausŽes et les vomissements
RŽduit la fatigue
AmŽliore lÕobservance aux traitements
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AP et cancer: les preuves scientifiques

Prévention secondaire et tertiaire

Programmes d’APA = modulation de l’efficacité des traitements?

! Études précliniques animales en faveur
amélioration de la sensibilité des cellules cancéreuses à certains ttt

! Bénéfices sur l’espérance de vie
Friedenreich et al, 2020
AP en amont du dg: diminue la mortalité liée aux Kc (sein, colorectal, 
hématologique, foie, poumon, estomac)
AP post dg: diminue la mortalité liée aux Kc (sein, colorectal, prostate)

programmes variés
activités de loisir encadrées

d’intensité modérée à élevée (30-60 mn/j)
aérobie + RM
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AP: définitions et concepts

Mécanismes sous-tendant les bienfaits de l’AP

AP et cancer: les preuves scientifiques

→ Fatigue et déconditionnement physique chez 
les patients atteints de cancer

Les bénéfices de l’AP pour les patients atteints 
de cancer

Adhésion des patients: barrières et facilitateurs

Rôle des professionnels en santé dans l’AP
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Caractérisation du déconditionnement physique

= état de diminution de la performance physique mettant en jeu 
tous les organes et fonctions (notamment cardio-respiratoire et 
musculo-squelettique)

! diminution de l’AP qui peut débuter dès l’annonce du dg et 
persister tout au long de la PEC:

-perte de capacité à se mettre en mvt
-plus de difficultés pour réaliser une AP
-diminution des capacités d’adaptation à l’effort et de récupération 
(désadaptation à l’effort)
-repli social

! fort amplificateur de vulnérabilité

! cercle vicieux de déconditionnement physique

Fatigue et déconditionnement physique chez les patients atteints de cancer
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Ninot et al, 2020
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Caractérisation du déconditionnement physique

Fatigue et déconditionnement physique chez les patients atteints de cancer

INCA, 2017
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Cancer-Related Fatigue CRF
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Mécanismes de la CRF (Cancer-Related Fatigue)
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Mécanismes de la CRF (Cancer-Related Fatigue)

Mécanismes en cause?

Complexe!

Processus multiples et hétérogènes

Probablement  spécificités liées à chaque individu

Pas seulement du à de simples modifications biologiques 
ou explications psychosociales

→ Quelles solutions/propositions? Ebede et al, 2017
Pearson et al, 2018
Al Maqbali, 2021
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Traitements/Interventions Pearson et al, 2018>450 études

Activity 
Management

EXERCISE

Mind -body therapies

Nutrition

Psycho -education

Rehabilitation

Supportive -expressive

PHARMACOLOGICAL 

Non -drug symptom
management

Multi -modality

EPO
Methylphenidate
Modafinil

Balance bénéfice/risque +/-

Aérobie (150mn/s, modéré)
+ 2-3 sessions RM

Balance bénéfice/risque ++
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Exercices aérobie: effets + sur CRF
Pas d’effet des exercices type renforcement
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$+'+,-".%*

La fatigue est moindre chez ceux qui 
pratiquent régulièrement une AP

Millet, As de Pique, 2020
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Simple Summary: Cancer-related fatigue is a prevalent symptom, with a signiÞcant impact on the

daily lives of those affected. While physical exercise has demonstrated effectiveness in reducing the

intensity and duration of fatigue, the literature still lacks sufÞcient evidence on the physiological

mechanisms explaining this impact. This conceptual review aimed to provide an overview of the

evidence regarding the effect of acute exercise on peripheral and neuronal inßammation, immune

function, and the neuroendocrine system in the context of cancer. We aim to integrate these pathways

into a conceptual model that can serve as a starting point for further research into the physiological

mechanisms linking exercise and cancer-related fatigue.

Abstract: Cancer-related fatigue (CRF) is a prevalent and persistent issue affecting cancer patients,

with a broad impact on their quality of life even years after treatment completion. The precise

mechanisms underlying CRF remain elusive, yet its multifaceted nature involves emotional, physical,

and cognitive dimensions. The absence of effective medical treatments has prompted researchers to

explore integrative models for potential insights. Notably, physical exercise emerges as a promising

strategy for managing CRF and related symptoms, as studies showed a reduction in CRF ranging

from 19% to 40%. Current recommendations highlight aerobic training at moderate intensity as

beneÞcial, although questions about a doseÐresponse relationship and the importance of exercise

intensity persist. Despite the positive impact of exercise on CRF, the underlying mechanisms remain

elusive. This review aims to provide a theoretical model explaining how aerobic exercise may alleviate

CRF. Focusing on acute exercise effects, this review delves into the potential inßuence on peripheral

and neural inßammation, immune function dysregulation, and neuroendocrine system disruptions.

The objective is to enhance our understanding of the intricate relationship between exercise and CRF,

ultimately paving the way for tailored interventions and potential pharmacological treatments for

individuals unable to engage in physical exercise.

Keywords: immune system; hypothalamicÐpituitaryÐadrenal axis; inßammation; neuroinßammation;

aerobic exercise; acute exercise

1. Introduction

Cancer-related fatigue (CRF) is a signiÞcant burden for patients [1,2], affecting 14%
to 99% of them, depending on various factors such as cancer stage, treatment type, and
assessment methods [3,4]. While recognized as a multidimensional syndrome encompass-
ing emotional, physical, and cognitive manifestations [ 5], CRF is deÞned by the National
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Comprehensive Cancer Network as Òan unusual, persistent, subjective sense of tiredness
related to cancer or cancer treatment that interferes with usual functioningÓ [ 6]. CRF can
persist more than 10 years after the end of cancer treatments [7,8] and has a deleterious
impact on health-related quality of life [ 9]. Usually, this fatigue sets in within a few days of
treatment, peaking 1 to 3 days post-chemotherapy, and then gradually subsides, returning
to values near those before treatment around 10 days post-chemotherapy (as shown in
Figure 1). There is currently no effective medical treatment for CRF, mainly because its
underlying mechanisms remain unclear. In the past decade, several groups have attempted
to Þll this gap by suggesting integrative models that consider potential mechanisms in-
volved in CRF [ 10Ð14]. Despite the lack of established medical treatments, these models
and the systemic impact of physical exercise suggest exercise as a promising and effective
strategy for managing CRF [15] and other treatment-related symptoms [ 16]. In fact, while
we observed a reduction in CRF for up to 19% in oncogeriatric patients with exercise
training [ 17], others have reported a greater impact in adjuvant breast cancer with a 40%
reduction [ 16]. Currently, it is suggested that aerobic training at moderate intensity (65%
heart rate max [HRmax] or 45% VO2 max) reduced CRF, while it remains unclear if there is
a doseÐresponse relationship and if exercise intensity matters [18Ð20]. Nevertheless, there is
a paucity of data regarding the underlying mechanisms by which exercise training reduces
CRF. Unveiling the mechanisms by which exercise reduces CRF is crucial for developing
personalized interventions and potential pharmacological alternatives for individuals un-
able to exercise. Given that chronic exercise is the outcome of accumulating acute exercise
effects [21], we can infer that the decrease observed after an exercise intervention may be
explained by the repetitive impact of acute exercise effects on CRF (Figure 1).
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Figure 1. Kinetics of cancer-related fatigue depending on the cycle of chemotherapy treatment and
exercise. Figure1 illustrates the kinetics of CRF in relation to chemotherapy treatment cycles and
their cumulative effect. The orange curve depicts a characteristic pattern of CRF intensity following
each treatment cycle. A peak in CRF is observed between 3 and 5 days post-treatment, followed
by a recovery period in the subsequent days. Notably, the intensity of CRF progressively increases
with the accumulation of treatments. The blue curve depicts the fatigue kinetics when physical
exercise is incorporated during treatment cycles, highlighting the potential for chronic effects. Here, a
marked reduction in CRF intensity is observed compared to the no-exercise scenario. Additionally,
the cumulative anti-cancer treatment effect appears less pronounced with exercise intervention. This
observation suggests that the acute effect of exercise, practiced within a treatment cycle, might
contribute to a gradual attenuation of CRF over time, potentially reßecting the cumulative impact of
acute exercise. Image created withBiorender.com (accessed on 6 December 2023).

While there is no accepted mechanistic model explaining the reduction in CRF induced
by exercise, it would be possible to provide such a theoretical model by using available
evidence from exercise studies performed with cancer patients, or other chronic diseases

Exercice physique: réduction de la CRF de 19 à 40%
Entrainement aérobie d’intensité modérée
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Simple Summary: Cancer-related fatigue is a prevalent symptom, with a signiÞcant impact on the

daily lives of those affected. While physical exercise has demonstrated effectiveness in reducing the

intensity and duration of fatigue, the literature still lacks sufÞcient evidence on the physiological

mechanisms explaining this impact. This conceptual review aimed to provide an overview of the

evidence regarding the effect of acute exercise on peripheral and neuronal inßammation, immune

function, and the neuroendocrine system in the context of cancer. We aim to integrate these pathways

into a conceptual model that can serve as a starting point for further research into the physiological

mechanisms linking exercise and cancer-related fatigue.

Abstract: Cancer-related fatigue (CRF) is a prevalent and persistent issue affecting cancer patients,

with a broad impact on their quality of life even years after treatment completion. The precise

mechanisms underlying CRF remain elusive, yet its multifaceted nature involves emotional, physical,

and cognitive dimensions. The absence of effective medical treatments has prompted researchers to

explore integrative models for potential insights. Notably, physical exercise emerges as a promising

strategy for managing CRF and related symptoms, as studies showed a reduction in CRF ranging

from 19% to 40%. Current recommendations highlight aerobic training at moderate intensity as

beneÞcial, although questions about a doseÐresponse relationship and the importance of exercise

intensity persist. Despite the positive impact of exercise on CRF, the underlying mechanisms remain

elusive. This review aims to provide a theoretical model explaining how aerobic exercise may alleviate

CRF. Focusing on acute exercise effects, this review delves into the potential inßuence on peripheral

and neural inßammation, immune function dysregulation, and neuroendocrine system disruptions.

The objective is to enhance our understanding of the intricate relationship between exercise and CRF,

ultimately paving the way for tailored interventions and potential pharmacological treatments for

individuals unable to engage in physical exercise.

Keywords: immune system; hypothalamicÐpituitaryÐadrenal axis; inßammation; neuroinßammation;

aerobic exercise; acute exercise

1. Introduction

Cancer-related fatigue (CRF) is a signiÞcant burden for patients [1,2], affecting 14%
to 99% of them, depending on various factors such as cancer stage, treatment type, and
assessment methods [3,4]. While recognized as a multidimensional syndrome encompass-
ing emotional, physical, and cognitive manifestations [ 5], CRF is deÞned by the National
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5. Physiological Variability in Exercise Response

Inter-individual variability in physiological responses following exercise is observed
in both healthy populations and cancer patients [ 90] and is inßuenced by a multitude of
factors such as genetics, baseline Þtness levels, age, and demographic variables like sex and
ethnicity. Studies have demonstrated a wide range of responses to exercise, with individuals
experiencing either increased fatigue or improvements in factors like cardiorespiratory
Þtness. Among the explaining factors, a genetic component likely contributes, as twin
and family studies revealed a genetic component explaining 30 to 60% of the variation in
cardiorespiratory Þtness response to exercise [91]. Distinct responses observed between
ÒlowÓ and ÒhighÓ responders in animal experiments provide evidence for genetic factors
inßuencing training adaptations and thus possibly the impact of a single exercise session.
Additionally, the type, intensity, duration, and timing of exercise play a signiÞcant role
in shaping the outcome. Inconsistency in exercise prescription across studies hinders the
comparison of true variability in response to exercise. Studies have employed various
approaches for standardization, including Þxed duration, intensity, or caloric expenditure
targets. Most of the existing literature fails to report exercise interventions following
CERT guidelines, often only considering adherence, deÞned as exercise session attendance,
solely. Moreover, monitoring methods like heart rate can be affected by cardiovascular
drift and pharmacological treatment, potentially leading to underestimating the actual
workload. Beyond these factors, behavioral aspects like overall physical activity levels,
dietary habits, and sleep quality contribute to the variability observed in exercise responses.
This is particularly relevant for cancer patients due to their unique characteristics, including
pre-existing comorbidities, Þtness levels, and speciÞc cancer diagnoses (e.g., initial cancer
type, the presence and location of metastases, and treatment regimen).

Overall, the hypothetical mechanisms by which aerobic exercise can decrease CRF
are presented in Figure 2. Keeping in mind that this is a proposed theoretical model,
the scientiÞc literature on chronic fatigue syndrome provides a good starting point for
future studies.
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Figure 2. Effects of acute aerobic exercise on CRF, integrated into the conceptual model. The reduction
in CRF observed following aerobic exercise may be explained by these mechanisms: Aerobic exercise,

Mécanismes: influence sur l’inflammation
sur la dysrégulation immunitaire
sur le système neuro-endocrine
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AP: définitions et concepts

Mécanismes sous-tendant les bienfaits de l’AP

AP et cancer: les preuves scientifiques

Fatigue et déconditionnement physique chez les 
patients atteints de cancer

→ Les bénéfices de l’AP pour les patients atteints 
de cancer

Adhésion des patients: barrières et facilitateurs

Rôle des professionnels en santé dans l’AP
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Correction du déconditionnement physique

Capacités cardio-respiratoires
surtout étudié pour Kc sein
programme d’AP initié au début de la CT, dès la fin des ttt ou à distance
intensité modérée et élevée
amélioration VO2 pic 8 à 12 % pour programme 6 à 8 semaines

Qualités musculaires
RM pendant et dans les suites des ttt, plutôt concentrique
augmentation de la force et de la masse musculaires

Les bénéfices de l’AP pour les patients atteints de cancer
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Impact sur la composition corporelle

VICAN2: Kc sein: 15% prise de poids – 5% perte de poids
variations de poids, composition corporelle, perte de masse musculaire:
csq en termes de mobi-mortalité, récidive, effets indésirables plus marqués, 
QoL

AP débutée pendant et/ou après ttt: réduction poids, IMC, masse grasse, 
gain masse musculaire

Les bénéfices de l’AP pour les patients atteints de cancer

masse maigremasse grasse
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Bénéfices métaboliques et hormonaux

Effets sur le métabolisme du Glu et la sensibilité à l’Insuline

Limitation du gain de poids et donc de masse grasse

Amélioration de l’oxydation des acides gras

IGF-1 ! ou " , IGFBP-3 ! (induction apoptose et inhibition croissance 
cellulaire)

Lien avec survie après Kc?

Marqueurs types microARN?

Les bénéfices de l’AP pour les patients atteints de cancer
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Simple Summary: The study aims to assess the impact of physical activity on insulin resistance in

cancer patients. It conducted a systematic review of randomized controlled trials published in the

last 13 years, using databases like PubMed and Cochrane Library. Among 12 included studies, eight

had low bias risk, two had unclear bias risk, and two had high bias risk. Various exercise types were

used, making conclusive Þndings difÞcult. Seven studies showed improved insulin sensitivity with

physical activity, while Þve showed no signiÞcant changes. No adverse effects were reported. Despite

evidence of exercise combating insulin resistance in other conditions, the evidence for cancer patients

is weak and limited. The review highlights a lack of research on optimal exercise doses, timing, and

types for cancer patients. More studies with deÞned physical activity programs are needed to better

understand its role in managing insulin resistance in cancer patients.

Abstract: Introduction: Insulin resistance (IR), a key aspect of type 2 diabetes and a deÞning character-

istic of obesity and its associated conditions, emerges as a mechanistic pathway potentially implicated

in cancer pathophysiology. This presents an appealing intervention target for cancer patients. The

objective of this study is to conduct a systematic review, examining the scientiÞc evidence regarding

the impact of physical activity on modifying insulin resistance in individuals with cancer. Methods:

The selection criteria were speciÞc: only randomized controlled clinical trials published in the last

13 years and written in English or Spanish were included. The databases utilized for the search

included PubMed, Scopus, Cochrane Library, EBSCO, and WEB OF SCIENCE. The protocol for this

review was duly registered in the International Register of Systematic Reviews (CRD42023435002).

The Þnal search was conducted on 14 May 2023. Results: The outcomes were assessed using the tool

proposed by the Cochrane Handbook to evaluate the risk of bias in the included studies. Among

the 12 studies incorporated, 8 demonstrated a low risk of bias, two had an unclear risk of bias,

and the remaining two showed a high risk of bias. The variety of exercise types used across all

studies was extensive, making deÞnitive conclusions challenging. Physical activity was linked to

enhanced insulin sensitivity in seven studies, while Þve studies showed no signiÞcant changes in

insulin resistance between the intervention and control groups. Importantly, none of the interventions

employed in the included studies exhibited adverse effects on the study participants. Conclusions:

The role of exercise as a medicine against insulin resistance has been evidenced in many different

studies, mostly related to obesity and cardiovascular diseases. Engaging in physical activity could be

a healthy option to combat the effects of insulin resistance in cancer patients, although evidence is

weak and limited, according to the results of our systemic review. We further found that literature is

lacking at the level of optimal doses, timing, and type of exercise. More studies are needed with more

deÞned PA programs in type and length.

Cancers2024, 16, 656.https://doi.org/10.3390/cancers16030656 https://www.mdpi.com/journal/cancers

Navarro-Ledesma et al, 2024
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Impact sur l’immunité et l’inflammation

Accroissement de l’activité NK, +/- prolifération T lymphocytaire

Pas de variations des autres paramètres de l’immunité

Plutôt environnement anti-inflammatoire favorable induit par AP 
modérée

Pas de preuve de causalité immuno-stimulation secondaire à l’AP et 
impact clinique chez le patient

Les bénéfices de l’AP pour les patients atteints de cancer

Immunomodulatory effects of
exercise in cancer prevention and
adjuvant therapy: a
narrative review
Da-wei Lyu*

Physical Education and Health School, East China Jiaotong University, Nanchang, Jiangxi, China

Successful application of cancer immunotherapy has rekindled hope in cancer
patients. However, a number of patients are unresponsive to immunotherapy and
related treatments. This unresponsiveness in cancer patients toward different
treatment regimens can be mainly attributed to severe immune dysfunction in
such patients. Several reports indicate that physical exercise can signi ! cantly lead
to improved cancer patient outcomes. Since exercise gets immense response
from the immune system, it can be utilized to improve immune function.
Leukocytes with enhanced functions are substantially mobilized into the
circulation by a single bout of intense physical exercise. Chronic physical
exercise results in greater muscle endurance and strength and improved
cardiorespiratory function. This exercise regime is also useful in improving
T-cell abundance and reducing dysfunctional T cells. The current available
data strongly justify for future clinical trials to investigate physical exercise use
as an adjuvant in cancer therapy; however, optimal parameters using exercise for a
de! ned outcome are yet to be established. The components of the immune
system associate with almost every tumorigenesis step. The inter-relationship
between in " ammation, cancer, and innate immunity has recently gained
acceptance; however, the underlying cellular and molecular mechanisms
behind this relationship are yet to be solved. Several studies suggest physical
exerciseÐmediated induction of immune cells to elicit anti-tumorigenic effects.
This indicates the potential of exercising in modulating the behavior of immune
cells to inhibit tumor progression. However, further mechanistic details behind
physical exerciseÐdriven immunomodulation and anticancer effects have to be
determined. This review aims to summarize and discuss the association between
physical exercise and immune function modulation and the potential of exercise
as an adjuvant therapy in cancer prevention and treatment.

KEYWORDS

exercise, immunomodulation, cancer prevention, physical activity, anticancer

1 Introduction

Multiple human studies have established the bene! cial effects of exercise in lowering the
risk of cancer development (Amiri et al., 2023;Pelzer et al., 2023;Rogers et al., 2023). Leisure-
time exercise reduces 13 cancer types as suggested by an epidemiological study (Moore et al.,
2016). Several reports indicate the positive effect of physical activity in reducing the recurrent
risk for prostate, colon, and breast cancers (Ken! eld et al., 2011; Brown et al., 2023; Rogers
et al., 2023). Similarly, esophageal, renal, uterine, and stomach cancers can be reduced
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(TCA) cycle, apart from glutamate and succinate (Lu et al., 2018). In
addition, it was found that physical activity causes modulations of
nucleotide precursors. Physical activity increased ADP-ribose and
adenine, with decreased hypoxanthine and inosine monophosphate
during purine metabolism, while there was a decrease in UDP,
uracil, and ureidosuccinic acid and an increase in dihydrothymine
during pyrimidine metabolism (Lu et al., 2018). Exercise also
provides for! -oxidation of substrates by reducing the levels of
stearoyl carnitine, acylcarnitines, and L-palmitoyl carnitine, which
play important roles in the oxidation of lipids. Also, in such
individuals, phosphocreatine gets signi! cantly reduced, which is
critical in high energyÐconsuming metabolic conditions (Lu et al.,
2018). The cell metabolism by-productsÑ TCA cycle
metabolitesÑ are a critical ingredient for macromolecule
biosynthesis like that of lipids, proteins, and nucleotides. They
are also important factors for cell signaling functions, which
include tumor development (Chandel et al., 1998). Additionally,
the immune response is modulated by metabolites like succinate,
fumarate, " -ketoglutarate, and acetyl-CoA that can alter the
immune response (Liu et al., 1996). These metabolites also
regulate the maintenance of stem cell pluripotency and
lymphangiogenesis (Wong et al., 2017). Glutamate is generated
via glutamine metabolism, which also acts as a TCA cycle carbon
source and aids in the synthesis of fatty acids. This is brought about
by isocitrate dehydrogenase via" -ketoglutarate reductive
carboxylation to produce citrate by using NADPH (Carey et al.,
2015). The complexity associated with the metabolism of tumor
energy is revealed through the regulation of metabolism and
reductive carboxylation by TCA cycle intermediates. Nonetheless,
compared to sedentary individuals, physically active individuals can
signi! cantly overcome tumor metabolismÐassociated complexities
that result in delaying the development of tumors. However, it is
important to assess the tumor development stage and the tumor
subtype before ascertaining the bene! t of physical activity in tumor
regression. Therefore, irrespective of the vast amount of literature
supporting the positive impact of exercise in controlling and
regressing the development and progression of cancer, future
studies further have to clearly validate the underlying

mechanisms of exercise-associated anti-cancerous effects in
this regard.

3 Immunity

Our bodyÕs immune system plays a critical part in cancer risk
reduction through the components of the innate and/or acquired
immune system by recognizing and eliminating abnormal tumor
cells (Jakobisiak et al., 2003). One of the accepted hypotheses behind
this observation is that exercise causes improvement in the elevation
and functioning of several different immune cells, which include
natural killer (NK) cells, macrophages, neutrophils, dendritic cells,
platelets, and T and B cells, all of which have been found to have
tumor-suppressive roles (Figure 2). An acute elevation in the levels
of different immune function components such as lymphocytes,
monocytes, neutrophils, and eosinophils has been observed
following bouts of physical activity (Nieman and Pence, 2020).
Moderate exercise (! 9 MET.h/week) resulted in immune
response enhancement, while high-intensity or overtraining
exercise (<24 MET.h/week) resulted in suppression of the
immune system (McTiernan, 2008). However, differences
between non-exercisers and exercisers in terms of their immune
function improvement could not be noted across all cross-sectional
studies and large longitudinal studies, clearly outlining the various
parameters like the onset of tumor and rate of tumor growth as
outlined byMcTiernan (2008).

3.1 Immunological pro ! le of tumor cells

Recognition and elimination of tumor cells by the host immune
system is one of the most potent therapeutic strategies against
cancer, and accordingly, cancer prognosis has been linked closely
with tumor cell pro! le of immunological components. Thus, it is an
accepted notion that the higher the number of in! ltrating cytotoxic
T cells and NK cells in cancer patient tumors, the better the
associated prognosis (Strauss and Thomas, 2010; Lee and Oh,

FIGURE 2
Exercise tilts the balance in favor of a strong immune response. A good regime of exercise in cancer patients improves the number and function of
immune cells such as NK cells, macrophages, neutrophils, dendritic cells, platelets, T cells, and B cells. Activation of the immune system results in tumor
cell killing and reduction.
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2021). Tumor cells have devised ways to paralyze cytotoxic immune
cell in! ltration to escape elimination by immune cells. Tumor cells
can control immune cell cytotoxicity by enhanced expression of
inhibitory receptor ligands (such as B7.1, PD-L1, etc.) or suppress
the immune cell functioning by secreting immunosuppressive
agents such as transforming growth factor! (TGF-! ) (Sharma
and Allison, 2015). It was shown in a study that physical activity
like wheel running can cause redistribution and mobilization of
cytotoxic immune cells, resulting in tumor growth regression
(Pedersen et al., 2015). The tumor cell immunological pro! le is
critical in the redistribution of killer immune cells toward cancerous
cells (Nieman and Pence, 2020). In fact, physical activity elevates the
levels of receptor ligands meant for NK cell activation, blocking
ligands for immune checkpoints and immune-attracting
chemokines, and there are studies that reveal the mechanism
behind such tumor-enhanced immunogenic responses (Tasdemir
et al., 2016; Muller et al., 2017). The type-I interferon pathway can
play chemo- and immune-attractant roles in different pathways,
causing improvement in immune recognition, and it may as well
play an important role here (Muller et al., 2017). It is also
noteworthy to mention that cellular senescence induces tumor
immunogenicity through enhanced cytotoxic T-cell and NK cell
in! ltrations and type-I interferon (Tasdemir et al., 2016). It is
suggested that cellular senescence is decreased by physical activity

depending on the telomere length regulation in immune cells
(Ornish et al., 2013). Physical activityÐdriven control of tumor
immunogenicity may also be brought about by metabolic
byproducts (Angelin et al., 2017). Accumulation of higher lactate
levels occurs within cancerous cells owing to modulated tumor cell
metabolismÐmediated enhanced aerobic glycolysis levels.
Functioning of immune cells, such as cytotoxic T cells, gets
inhibited through elevated lactate levels (Angelin et al., 2017).
Physical activity can relieve this form of immunosuppression by
lowering the lactate levels in tumor cells (Aveseh et al., 2015). There
are profound clinical implications mediated by this regulation.
Tumor levels of Lactate dehydrogenase are a measure to classify
melanoma cancer patients into low and high risk, and elevated
Lactate dehydrogenase levels have been linked to poor prognosis
(Hersey et al., 2009). Overall, it is suggested that immune in! ltration
triggering and immunosuppressive metabolite alleviating events
promote elevated tumor immunogenicity in exercising individuals.

3.2 Physical activity Ðdependent modulation
of immune cells

The innate immune system is positively in" uenced by training
exercise. Remobilization of killer immune cells into circulation

FIGURE 3
An active but not sedentary lifestyle induces tumor cell killing. Exercising individuals leading an active lifestyle get their immune system activa ted with
enhanced cytotoxicity toward tumor cells. A sedentary lifestyle, on the other hand, activates a pro-survival immune response that leads to increase d
tumor cell survival.
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Impact + sur la QDVG, que les programmes soient initiés pendant ou 
en post ttt

Diversité des programmes++, pas de caractéristiques optimales 
> 8 voire 18 semaines
intensité de l’activité aérobie, à augmenter progressivement
apport complémentaire de technique plus douces (yoga, etc…)
association à des techniques cognitivo-comportementales et 
entretiens motivationnels
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ABSTRACT
Background. Disrupted circadian rhythm commonly reported in cancer survivors is
closely associated with cancer related fatigue, sleep disturbances and compromised
quality of life. As more cancer survivors request non-pharmacological treatment
strategies for the management of their chronic sleep-related symptoms, there is a
need for meta-analyses of various interventions such as exercise on sleep and circadian
rhythm disturbances.
Methods. A search for RCTÕs was conducted in April 2020 and updated in July 2023
using relevant keywords for cancer, sleep, circadian rhythm and exercise interventions
on PubMed, Scopus, Web of Science, PEDro and CINAHL.
Results. Thirty-six studies were included for qualitative analysis and 26, for meta-
analysis. Thirty-five studies analyzed sleep outcomes, while five analyzed circadian
rhythm. RCTÕs studying the effect of aerobic exercise, resistance exercise, combined
aerobic and resistance exercise, physical activity, yoga, or tai chi were included. Meta-
analysis results showed significant exercise-related improvements on sleep quality
assessed by Pittsburgh Sleep Quality index (PSQI) (SMD= ! 0.50 [! 0.87,! 0.13],
p= 0.008), wake after sleep onset (WASO) (SMD= ! 0.29 [! 0.53,! 0.05],p= 0.02)
and circadian rhythm, assessed by salivary cortisol levels (MD= ! 0.09 (95% CI [! 0.13
to ! 0.06]) mg/dL,p< 0.001). Results of the meta-analysis indicated that exercise had
no significant effect on sleep efficiency, sleep onset latency, total sleep time and circadian
rhythm assessed by accelerometry values.
Conclusion. While some sleep and circadian rhythm outcomes (PSQI, WASO and
salivary cortisol) exhibited significant improvements, it is still somewhat unclear what
exercise prescriptions would optimize different sleep and circadian rhythm outcomes
across a variety of groups of cancer survivors.
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Various interventions for
cancer-related fatigue in
patients with breast cancer:
a systematic review and
network meta-analysis
Ying Li1  , Lei Gao2 , Yaqing Chao 3 , Tianhao Lan4, Jie Zhang 1,
Ruoqi Li 5, Zerui Zhang 6, Shuming Li 1, Jing Lian 7,
Zhaofeng Wang 8* and Xiaoan Chen 1*

1College of Sports Science, Jishou University, Jishou, Hunan, China, 2School of Nursing, Dalian
University, Dalian, Liaoning, China, 3Ophthalmology Department, Xuzhou First People Õs Hospital,
Xuzhou, Jiangsu, China, 4School of Stomatology, Dalian University, Dalian, Liaoning, China, 5The Third
Hospital of Shanxi Medical University, Taiyuan, Shanxi, China,6Medical School, Weifang University of
Science and Technology, Weifang, Shandong, China, 7Department of Pathology, Cancer Hospital
Af! liated to Shanxi Province Cancer Hospital, Taiyuan, Shanxi, China, 8College of Physical Education,
Beibu Gulf University, Qinzhou, Guangxi, China

Purpose: To investigate the effects of various intervention approaches on
cancer-related fatigue (CRF) in patients with breast cancer.

Method: Computer searches were conducted on PubMed, Embase, Cochrane
Library, Web of Science, China National Knowledge Infrastructure (CNKI), China
Science and Technology Journal Database (VIP), and Wanfang databases from
their establishment to June 2023. Selection was made using inclusion and
exclusion criteria, and 77 articles were included to compare the effects of 12
interventions on patients with breast cancer.

Results: Seventy-seven studies with 12 various interventions were examined. The
network ! ndings indicated that cognitive behavioral therapy (CBT) (SMD, -1.56;
95%CI, -3.08~-0.04), Chinese traditional exercises (CTE) (SMD, -0.85; 95%CI,
-1.34~-0.36), aerobic exercise (AE) (SMD, -0.77; 95%CI, -1.09~-0.45), multimodal
exercise (ME) (SMD, -0.75; 95%CI, -1.26~-0.25), music interventions (MI) (SMD,
-0.74; 95%CI, -1.45~-0.03), and yoga (YG) (SMD, -0.44; 95%CI, -0.83 to -0.06)
can reduce CRF more than the control group (CG). For relaxation exercises (RE)
(MD, -6.69; 95%CI, -9.81~-3.57), MI (MD, -5.45; 95%CI, -7.98~-2.92), AE (MD,
-4.34; 95%CI, -5.90~-2.78), ME (MD, -3.47; 95%CI, -4.95~-1.99), YG (MD, -2.07;
95%CI, -3.56~-0.57), and mindfulness training (MD, -1.68; 95%CI, -2.91~-0.46),
PSQI improvement was superior to CG. In addition, for CTE (MD, 11.39; 95%CI,
4.11-18.66), YG (MD, 11.28; 95%CI, 1.63-20.93), and AE (MD, 9.34; 95%CI,
0.26~18.42), Functional Assessment of Cancer Therapy-Breast improvement
was superior to CG.

Conclusion: Cognitive behavioral therapy (CBT) is the most effective measure for
alleviating CRF in patients with breast cancer and Relaxation exercises (RE) is the
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consciously repeated exercises of muscle tension and relaxation.
Music interventions can affect the release of morphine peptides and
other substances in the body and slow down negative emotions
associated with sleep disorders, such as anxiety and depression, to
improve sleep quality (117). Furthermore, Music interventions can
regulate the body and mind of patients, inducing relaxation and
guiding them into a relaxed and happy state, which contributes

positively to stabilizing emotions and relieving pain. Relaxation
exercises and Music interventions are also cost-effective and easy to
practice. Using Relaxation exercises is recommended to improve
sleep in patients with breast cancer and those experiencing sleep
disorders. Moreover, this study observed that Chinese traditional
exercises, Yoga, and Aerobic exercise were more effective than
Control group in improving patientsÕquality of life.

B
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FIGURE 3

Network plots: Tai chi (TC), Yoga (YG), Music interventions (MI), Aerobic exercise (AE), Relaxation training (RE), Cognitive behavioral therapy (CBT),
Mindfulness training (MT), Sling exercise (SE), Qigong (QG), Baduanjin Exercise (BE), Stretching exercise (STE), Resistance training (RT), Otherexercise
(OE), Chinese traditional exercises (CTE), CTE (TC, QG, BE), Multimodal exercise (ME), Control group (CG).(A) is network plots of CRF. (B) is network
plots of Sleep quality. (C) is network plots of Quality of Life. The size of the nodes represents the number of times the exercise appears in any
comparison of that treatment, and the width of the edges represents the total sample size in the comparisons it connects.
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only ChineseÐEnglish literature was included, which may have
resulted in heterogeneity. Fourth, all the studies were small
sample studies; therefore, it is recommended to conduct future
studies with large samples. Finally, in this study, the effects of tumor
stage, patient treatment, patientÕs psychological status, and patientÕs
family situation on CRF were not considered, which will have a
particular impact on the results of this study.

Conclusion

Evidence from systematic reviews and meta-analyses strongly
recommends CBT for improving CRF in patients with breast
cancer. RE and CTE are recommended to enhance the quality of
sleep in patients with breast cancer. This study includes limited
results, and it is recommended that future investigations include
more studies to further validate the! ndings and select appropriate
interventions based on the circumstances of patients with
breast cancer.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material. Further inquiries can be
directed to the corresponding author.

Author contributions

YL: Writing Ð original draft, WritingÐ review & editing. LG:
Data curation, WritingÐoriginal draft. RL: Data curation, Writing
Ð original draft. JZ: Data curation, Software, WritingÐ original
draft. ZZ: Data curation, WritingÐ original draft. SL: WritingÐ

original draft, Data curation. XC: Supervision, WritingÐ original
draft, Writing Ðreview & editing. YC: WritingÐreview & editing,
Supervision, Resources. TL: WritingÐreview & editing, Resources.
JL: WritingÐreview & editing, Resources. ZW: WritingÐreview &
editing, Supervision, Resources.

Funding

The author(s) declare that no! nancial support was received for
the research, authorship, and/or publication of this article.

Con! ict of interest

The authors declare that the research was conducted in the
absence of any commercial or! nancial relationships that could be
construed as a potential con" ict of interest.

PublisherÕs note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their af! liated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at:https://www.frontiersin.org/articles/10.3389/fonc.2024.1341927/
full#supplementary-material

References

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022.CA Cancer J Clin
(2022) 72:7Ð33. doi:10.3322/caac.21708

2. Avis NE, Crawford S, Manuel J. Quality of life among younger women with breast
cancer.J Clin Oncol(2005) 23:3322Ð30. doi:10.1200/JCO.2005.05.130

3. Bower JE, Ganz PA, Desmond KA, Rowland JH, Meyerowitz BE, Belin TR.
Fatigue in breast cancer survivors: occurrence, correlates, and impact on quality of life.J
Clin Oncol(2000) 18:743Ð53. doi:10.1200/JCO.2000.18.4.743

4. Ganz PA. Monitoring the physical health of cancer survivors: a survivorship-
focused medical history.J Clin Oncol(2006) 24:5105Ð11. doi: 10.1200/
JCO.2006.06.0541

5. Nowe E, Friedrich M, Leuteritz K, Sender A, Stšbel-Richter Y, Schulte T, et al.
Cancer-related fatigue and associated factors in young adult cancer patients.J Adolesc
Young Adult Oncol(2019) 8:297Ð303. doi:10.1089/jayao.2018.0091

6. Wang Z, Qi F, Cui Y, Zhao L, Sun X, Tang W, et al. An update on Chinese herbal
medicines as adjuvant treatment of anticancer therapeutics.Biosci Trends(2018)
12:220Ð39. doi:10.5582/bst.2018.01144

7. Bardwell WA, Ancoli-Israel S. Breast cancer and fatigue.Sleep Med Clin(2008)
3:61Ð71. doi:10.1016/j.jsmc.2007.10.011

8. Abrahams HJG, Gielissen MFM, Schmits IC, Verhagen C, Rovers MM, Knoop H.
Risk factors, prevalence, and course of severe fatigue after breast cancer treatment: a
meta-analysis involving 12 327 breast cancer survivors.Ann Oncol(2016) 27:965Ð74.
doi: 10.1093/annonc/mdw099

9. Cella D, Davis K, Breitbart W, Curt G. Cancer-related fatigue: prevalence of
proposed diagnostic criteria in a United States sample of cancer survivors.J Clin Oncol
(2001) 19:3385Ð91. doi:10.1200/JCO.2001.19.14.3385

10. Phillips SM, McAuley E. Physical activity and fatigue in breast cancer survivors:
a panel model examining the role of self-ef! cacy and depression.Cancer Epidemiol
Biomarkers Prev(2013) 22:773Ð81. doi:10.1158/1055-9965.EPI-12-0983

11. Carlson MA, Fradgley EA, Bridge P, Taylor J, Morris S, Coutts E, et al. The
dynamic relationship between cancer and employment-related! nancial toxicity: an in-
depth qualitative study of 21 Australian cancer survivor experiences and preferences for
support.Support Care Cancer(2022) 30:3093Ð103. doi:10.1007/s00520-021-06707-7

12. B¿hn SH, Vandraas KF, Kiserud CE, Dahl AA, Thorsen L, Ewertz M, et al. Work
status changes and associated factors in a nationwide sample of Norwegian long-term
breast cancer survivors.J Cancer Surviv(2022). doi:10.1007/s11764-022-01202-2

13. Tran TXM, Jung SY, Lee EG, Cho H, Cho J, Lee E, et al. Long-term trajectory of
postoperative health-related quality of life in young breast cancer patients: a 15-year
follow-up study.J Cancer Surviv(2023) 17:1416Ð26. doi:10.1007/s11764-022-01165-4

14. Dong B, Xie C, Jing X, Lin L, Tian L. Yoga has a solid effect on cancer-related
fatigue in patients with breast cancer: a meta-analysis.Breast Cancer Res Treat(2019)
177:5Ð16. doi:10.1007/s10549-019-05278-w

15. Gray L, Sindall P, Pearson SJ. Does resistance training ameliorate cancer-related
fatigue in cancer survivors? A systematic review with meta-analysis.Disabil Rehabil
(2023) 1Ð10. doi:10.1080/09638288.2023.2226408

Li et al. 10.3389/fonc.2024.1341927

Frontiers in Oncology frontiersin.org15



55

Impact sur les troubles anxieux et dépressifs

Troubles anxieux
pas d’effet formel démontré
+/- yoga et techniques de relaxation, pendant et après ttt

Symptomatologie dépressive
impact + mais faible, pendant et après les ttt
facteurs favorisants:

pratique encadrée, durée des sessions > 30 mn
pratique en dehors du domicile, en extérieur, clubs ou 
associations
volume hebdo d’AP aérobie > 2h

Les bénéfices de l’AP pour les patients atteints de cancer
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Impact sur l’estime de soi et l’image corporelle

Impact +
A définir: période optimale (pendant ou après ttt), type, intensité, 
fréquence

Facteurs motivationnels?

Les bénéfices de l’AP pour les patients atteints de cancer
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Impact sur la douleur

Origine des douleurs très variable

Grande hétérogénéité des programmes
AP encadrée, pendant les ttt

Mishra et al, 2012
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Abstract
Purpose Physical activity can provide analgesic beneÞt but its e! ect on cancer-related pain is unclear. This review synthe-
sised and appraised the evidence for the e! ect of physical activity on pain in people living with or beyond cancer.
Methods A systematic search of Ovid Medline and Embase was performed to identify randomised controlled trials (RCTs), 
randomised cross-over studies (RXTs), and prospective observational studies that examined physical activity and pain out-
comes in adults living with or beyond cancer. Meta-analyses were performed to generate e! ect estimates. Risk of bias was 
assessed, and the GRADE system was used to assess evidence quality.
Results One hundred twenty-one studies (n = 13,806), including 102 RCTs, 6 RXTs, and 13 observational studies, met the 
criteria for inclusion. Meta-analyses of RCTs identiÞed a decrease in pain intensity (n = 3734; standardised mean di! erence 
(SMD) "  0.30; 95% conÞdence interval (CI) "  0.45, "  0.15) and bodily pain (n = 1170; SMD 0.28; 95% CI 0.01, 0.56) but 
not pain interference (n = 207; SMD "  0.13, 95% CI "  0.42, 0.15) following physical activity interventions. Individual stud-
ies also identiÞed a reduction in pain sensitivity but not analgesic use, although meta-analysis was not possible for these 
outcomes. High heterogeneity between studies, low certainty in some e! ect estimates, and possible publication bias meant 
that evidence quality was graded as very low to low.
Conclusion Physical activity may decrease pain in people living with and beyond cancer; however, high heterogeneity limits 
the ability to generalise this Þnding to all people with cancer or to speciÞc types of cancer-related pain.

Keywords Cancer pain#á Exercise#á Neoplasm#á Review

Introduction

Cancer-related pain includes pain caused by a cancer or its 
treatments related and is one of the most common symptoms 
reported by people living with or beyond cancer. Pain is 
experienced by approximately 60% of all people undergoing 
treatment for cancer and continues to be reported by 40% of 

patients after completing their treatment [147, 148]. More 
than one in four people with cancer describe their pain as 
severe, and the impact of cancer-related pain can a! ect every 
aspect of a personÕs life and can be a reason for cessation of 
treatment [90, 102, 147, 148].

Successful management of cancer-related pain is com-
plex, often reliant on pharmacological intervention, and 
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Impact sur les effets indésirables des traitements
Chirurgie Diminue les complications pŽriopŽratoires et la durŽe 

dÕhospitalisation ( Kc bronchopulmonaires , digestifs)
Limite le lymphoed•me , amŽliore la rŽcupŽration de 
la mobilitŽ de lÕŽpaule ( Kc sein)

RadiothŽrapie RŽduit les douleurs
Diminue la fatigue

HormonothŽrapie Limite la prise de masse grasse ( Kc sein)
Limite la perte de masse musculaire ( Kc prostate)
Limite la perte de DMO ( Kc sein et prostate)

ChimiothŽrapie et 
thŽrapies ciblŽes

RŽduit les nausŽes et les vomissements
RŽduit la fatigue
AmŽliore lÕobservance aux traitements

Les bénéfices de l’AP pour les patients atteints de cancer
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Purpose:  Although exercise is recommended for cancer survivors with 
chemotherapy-induced peripheral neuropathy (CIPN), the e ! ective types of 
exercise for preventing and treating CIPN remain unclear. This systematic review 
and network meta-analysis (NMA) aimed to evaluate the comparative e ! ects of 
exercise on CIPN.

Methods:  We included relevant randomized controlled trials (RCTs) identiÞed 
in a 2019 systematic review that evaluated the e ! ects of exercise on CIPN and 
conducted an additional search for RCTs published until 2023. We "evaluated the 
risk of bias for each RCT; the comparative e ! ectiveness of exercise on patient-
reported quality of life (QOL) through an NMA; and the e ! ectiveness of exercise 
on QOL scores, patient-reported CIPN symptoms, and pain through additional 
meta-analyses.

Results: Twelve studies (exercise, n#=#540; control, n#=#527) comparing 8 exercise 
interventions were included in the analysis. All studies were determined to have 
a high risk of bias. The meta-analyses showed signiÞcantly improved QOL 
[standard mean di ! erences (SMD) 0.45; 95% conÞdence interval (CI)#=#0.12 to 
0.78] and CIPN symptoms (SMD 0.46; 95% CI#=#0.11 to 0.82). No severe adverse 
events were reported. Pain tended to improve with exercise (SMD 0.84; 95% 
CI#=#! 0.11 to 1.80). An NMA suggested that the interventions of a combination of 
balance and strength training showed a signiÞcant improvement in QOL scores 
compared to the control.

Conclusion:  Exercise interventions may be " beneÞcial for improving QOL 
and CIPN symptoms. High-quality large clinical trials and data are needed to 
conclude that exercise is beneÞcial and safe.
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chemotherapy induced peripheral neuropathy, exercise, quality of life, cancer, 
systematic review & meta-analysis
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Impact sur la survie et le risque de récidive

Association positive
AP (avant ou après dg) et réduction mortalité et risque de récidive

Pas d’impact défavorable

Kc sein, Kc colo-rectal, Kc prostate

Effet + d’autant plus important que niveau d’AP élevé

Augmenter le niveau d’AP après le dg associée à réduction 
mortalité globale

Les bénéfices de l’AP pour les patients atteints de cancer



prehabilitation cancer

Un sujet ! scientifique et clinique

Digestif (colo -rectal, gastrique, 
pancreatique , oesophagien É)

Poumon
ORL
Urologie 

PREHABILITATION

Žvaluation physique/psychologique
contextualisŽe/fonctionnelle
Žvaluation des restrictions
interventions
! rŽduire incidence ou sŽvŽritŽ des complications
! engagement du patient dans lÕamŽlioration de sa santŽ

MPR et préhabilitation

Les bénéfices de l’AP pour les patients atteints de cancer



PREHABILITATION

Exercice physique
Optimisation nutritionnelle
Support psychologique
Éducation/information++

Fréquence?
Intensité?
Durée?
Paramètres d’évaluation?

Quelles ressources?

Efficacité:
6MWT
Complications post-op
DMS
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Abstract
Purpose of Review This article serves to describe recent controversies in cancer prehabilitation including e! cacy, dose, cost 
e" ectiveness, stakeholder input, and international implementation.
Recent Findings Appropriate frequency, type, and timing have yet to be determined, but high intensity exercise is recom-
mended. Costs are favorable when modeled and information on costs of real-world application are forthcoming. Patients are 
interested in and willing to attend cancer prehabilitation. Cancer prehabilitation research is spreading throughout the world.
Summary Cancer prehabilitation includes assessment of a newly diagnosed cancer patientÕs baseline Þtness and targeted 
interventions to improve their health before surgery, chemotherapy, or radiation. Cancer prehabilitation improves Þtness as 
measured preoperatively and improves outcomes postoperatively.

Keywords Preoperative rehabilitation#á Neoplasms#á Exercise#á Surgical procedures#á Cardiorespiratory Þtness#á 
Prehabilitation

Introduction

In 2020, 19.3 million new cancer cases were reported world-
wide [1¥]. The increasing incidence of cancer has heightened 
global health concerns and sparked greater medical attention 

towards prevention and life-prolonging measures. Cancer 
prehabilitation can be deÞned as Òa process on the cancer 
continuum of care that occurs between the time of cancer 
diagnosis and the beginning of acute treatment and includes 
physical and psychological assessments that establish a base-
line functional level, identify impairments, and provide inter-
ventions that promote physical and psychological health to 
reduce the incidence and/or severity of future impairmentsÓ 
[2]. Since the pathogenesis and treatment of cancer can nega-
tively a" ect the physical and psychological health of patients, 
research has presented developing evidence supporting the 
clinical use of targeted interventions prior to surgery and may 
occur concurrently with chemotherapy or radiation [3].

In the last decade, research in this domain has grown 
exponentially. The use of the search term Òcancer preha-
bilitationÓ in PubMed yielded 6 articles total in 2013 [4]. 
Currently, searching this same term in PubMed yields 1108 
results. In 2018, an Internal Prehabilitation society was 
founded by a group of anesthesiologists and surgeons from 
Canada, Germany, Spain, the UK, and the Netherlands to 
create a forum for future research in this domain [5]. Poster 
presentations represented nine di" erent countries at the most 
recent meeting. This demonstrates the increasing global rec-
ognition of prehabilitation.

Prehabilitation aims to prevent functional limitations and 
preserve physical Þtness in patients. Functional limitations 
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Several years ago, the term of ÒprehabilitationÓ was imple-
mented to describe an intervention before starting cancer 
treatment during the pretreatment period with the aim to 
improve the functional status of patients just diagnosed with 
cancer [1Ð4].

The concept of prehabilitation is a modern strategy in 
the continuum of cancer care with the power to improve 
the functional status of cancer patients leading to reduced 
morbidity due to reduction of post-treatment (for example 
postoperative) complications and due to increased ability 
to obtain necessary cancer treatment, namely better toler-
ance of necessary cancer treatments (for example surgery, 
radiation, chemotherapy completion rates). Furthermore, 
prehabilitation could be used with the intention to improve 
compliance concerning rehabilitation e! orts during (early 
rehabilitation in hospital) and after cancer treatment, namely 
inpatient and outpatient cancer rehabilitation in specialized 
cancer rehabilitation centers [1Ð3]. The concept of preha-
bilitation enables cancer patients to become proactive during 
the pretreatment period in order to actively improve their 
health outcomes [1, 3]. Besides the prevention of complica-
tions of necessary cancer treatment, prehabilitation has been 
shown to reduce length of hospital stays [1Ð4].

Prehabilitation concepts can be either unimodal or multi-
modal. The unimodal approach of prehabilitation is the 
application of di! erent forms of exercise alone [1, 5]. Regu-
lar exercise leads to a better functional capacity, which is the 
basis of improved functional status with the result of reduced 
post treatment complications and morbidity. Furthermore, 
the active intervention of exercise has been described to 
be Òmedicine in oncologyÓ. This due to the fact, that there 
is a strong level of evidence for the beneÞt of exercise on 
cancer-related health outcomes by improvement of perceived 
physical function and by reduction of fatigue, anxiety and 

depressive symptoms, and quality of life, and a moderate 
level of evidence for the beneÞt of exercise on bone health, 
namely osteoporosis and on night sleep. In the continuum of 
cancer care, the active intervention of exercise should start 
as early as possible [1, 5].

The multi-modal approach is an interdisciplinary and 
multi-professional combination of exercise with further 
components, such as patient education, psychologic coun-
seling (psycho-oncology), nutrition, smoking cessation, and 
reduction of alcohol consumption [1, 3]. Patient education 
and information, smoking cessation and alcohol reduction 
aim to reduce relevant risk factors in cancer patients. In 
this concept, psychological counselling (psycho-oncolgy) 
focusses very early on anxiety, worries, dysthymia and 
motivation.

In patients suffering from abdominal cancer or from 
lung cancer, prehabilitation interventions have been shown 
to reduce postoperative respiratory complications, and to 
reduce the length of hospital stay [1, 6Ð8]. In prostate cancer 
patients, prehabilitation can lead to a reduction of postopera-
tive incontinence following prostatectomy [1, 9]. Breast can-
cer patients have been shown to have a better chemotherapy 
dose tolerance with higher chemotherapy completion rates 
and therefore better outcomes [1, 10]. Furthermore, preha-
bilitation can lead to a better shoulder girdle mobility in this 
patient group, which is relevant for chemotherapy applica-
tions and radiation treatment [1, 10].

In the last years, prehabilitation has been well-studied and 
shown beneÞts in di! erent disease groups, such as orthope-
dic, cardiac and obese patients before surgery, for example.

There is a growing body of scientiÞc evidence, which 
indicates the relevance of cancer prehabilitation with 
expected beneÞts on functional status with better tolerance 
of necessary cancer treatments, reduced morbidity, and a 
reduction of health care costs due to a reduction of compli-
cations and of length of hospital stays. Furthermore, preha-
bilitation can improve quality of life and enable patients to 
earlier start cancer rehabilitation [1Ð4]. Maybe, there are 
also positive e! ects on motivation for rehabilitation because 
of experiences with benefits on functional status after 
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Exercise, Diet, and Weight Management
During Cancer Treatment: ASCO Guideline
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PURPOSETo provide guidance on exercise, diet, and weight management during active cancer treatment in
adults.

METHODSA systematic review of the literature identi! ed systematic reviews and randomized controlled trials
evaluating the impact of aerobic and resistance exercise, speci! c diets and foods, and intentional weight loss
and avoidance of weight gain in adults during cancer treatment, on quality of life, treatment toxicity, and cancer
control. PubMed and the Cochrane Library were searched from January 2000 to May 2021. ASCO convened an
Expert Panel to review the evidence and formulate recommendations.

RESULTSThe evidence base consisted of 52 systematic reviews (42 for exercise, nine for diet, and one for weight
management), and an additional 23 randomized controlled trials. The most commonly studied types of cancer
were breast, prostate, lung, and colorectal. Exercise during cancer treatment led to improvements in car-
diorespiratory! tness, strength, fatigue, and other patient-reported outcomes. Preoperative exercise in patients
with lung cancer led to a reduction in postoperative length of hospital stay and complications. Neutropenic diets
did not decrease risk of infection during cancer treatment.

RECOMMENDATIONSOncology providers should recommend regular aerobic and resistance exercise during
active treatment with curative intent and may recommend preoperative exercise for patients undergoing surgery
for lung cancer. Neutropenic diets are not recommended to prevent infection in patients with cancer during
active treatment. Evidence for other dietary and weight loss interventions during cancer treatment was very
limited. The guideline discusses special considerations, such as exercise in individuals with advanced cancer,
and highlights the critical need for more research in this area, particularly regarding diet and weight loss
interventions during cancer treatment.

Additional information is available atwww.asco.org/supportive-care-guidelines.

J Clin Oncol 40:2491-2507. © 2022 by American Society of Clinical Oncology

INTRODUCTION

Obesity, physical inactivity, and low dietary quality are
all known risk factors for more than a dozen
malignancies.1-3 The World Cancer Research Fund
estimates that 18% of cancers in the United StatesÑ
more than 300,000 cancer cases each yearÑ are
directly attributable to suboptimal diet, low physical
activity, and/or excess adiposity.3 Evidence from ob-
servational studies also suggests that these factors
contribute to poor cancer outcomes, especially in
individuals with early-stage breast, colon, and prostate
cancers.4-7 Although there are very limited data from
randomized controlled trials (RCTs) testing the impact
of weight loss, increased exercise, or changes in diet

composition during cancer treatment on cancer re-
currence or mortality, hundreds of randomized trials
have demonstrated that these types of lifestyle
changes lead to improvements in other end points,
such as quality of life (QoL) and treatment-related side
effects after cancer diagnosis.8-12

The growing body of observational data showing the
relationship between diet, physical activity, body weight,
and cancer risk and outcomes, as well as data from
RCTs showing the bene! t of healthy lifestyle change
after cancer diagnosis, have led to the development of
numerous diet and physical activity guidelines rec-
ommending the incorporation of physical activity,
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Abstract

Background : The certainty that prehabilitation improves postoperative outcomes is not clear. The objective of this
umbrella review (i.e. systematic review of systematic reviews) was to synthesise and evaluate evidence for pre-
habilitation in improving health, experience, or cost outcomes.
Methods : We performed an umbrella review of prehabilitation systematic reviews. MEDLINE, Embase, Cochrane, Cu-
mulative Index to Nursing and Allied Health Literature, PsycINFO, Joanna Briggs InstituteÕs database, and Web of Science
were searched (inception to October 20, 2020). We included all systematic reviews of elective, adult patients undergoing
surgery and exposed to a prehabilitation intervention, where health, experience, or cost outcomes were reported. Evi-
dence certainty was assessed using Grading of Recommendations Assessment, Development and Evaluation. Primary
syntheses of any prehabilitation were stratiÞed by surgery type.
Results : From 1412 titles, 55 systematic reviews were included. For patients with cancer undergoing surgery who
participate in any prehabilitation, moderate certainty evidence supports improvements in functional recovery. Low to
very low certainty evidence supports reductions in complications (mixed, cardiovascular, and cancer surgery), non-home
discharge (orthopaedic surgery), and length of stay (mixed, cardiovascular, and cancer surgery). There was low to very
low certainty evidence that exercise prehabilitation reduces the risk of complications, non-home discharge, and length of
stay. There was low to very low certainty evidence that nutritional prehabilitation reduces risk of complications, mor-
tality, and length of stay.
Conclusions : Low certainty evidence suggests that prehabilitation may improve postoperative outcomes. Future low risk
of bias, randomised trials, synthesised using recommended standards, are required to inform practice. Optimal patient
selection, intervention design, and intervention duration must also be determined.

Keywords: exercise; nutrition; patient partnership; postoperative outcomes; prehabilitation; surgery; systematic review;
umbrella review
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A unimodal regimen consists of exercise only and multimodal reg-
imens include a combination of targeted and conditioning exercise
programs, nutritional and psychological interventions, and health
behaviors (such as smoking cessation). Of the two approaches,
experts endorse the multimodal approach, while acknowledging that
barriers to access exist. One such barrier is timeliness in cancer diag-
nosis and treatment. A 2015 systematic review validated the associa-
tion of superior outcomes afforded speci ! c cancers (breast,
colorectal, head and neck (H+N), testicular, and melanoma) treated in
a prompt manner. 5 Table 1 depicts the various bene ! ts (eg, quality of
life) associated with speci ! c prehabilitation regimens. 6! 8 Impor-
tantly, prehabilitation has the potential to improve function and
quality of life in cancer survivors.

Unimodal Prehabilitation Regimens in Cancer Survivor
Populations

The unimodal regimen consists of one intervention only and pre-
dates most multimodal regimens. Studies exist for a variety of sites of
malignancy, including gastrointestinal, lung, prostate, breast, gyneco-
logic, and H+N cancers. Potential bene! ts of prehabilitation are sum-
marized in Table 2.9! 21

Gastrointestinal cancers

In the United States, the 5-year survival for colorectal cancer (CRC)
is 65%.9 Great emphasis is placed on appropriate screening and man-
agement of identi ! ed CRC.10 Further study on the dose and timing of
prehabilitation may bene ! t a large population of patients undergoing
treatment of CRC.11

A study of patients requiring colorectal resection, not limited to
cancer patients, demonstrated the use of unimodal prehabilitation in
the form of aerobic exercise. 12 A 4-week course of prehabilitation
was completed by patients in the exercise cohort, control group
patients received no exercise. 12 The exercise cohort was given a por-
table cycle ergometer for home use. Results demonstrated a signi ! -
cant increase in heart rate, oxygen uptake, and peak power output in
the intervention group. 12

A study published 1 year later was limited to patients undergoing
abdominal surgery for resection of cancer. 13 This randomized con-
trolled trial included 42 patients who received either prehabilitation
in an outpatient setting (cycling intervention) or home-based exer-
cise advice (control group). The prehabilitation group had increased
respiratory muscle endurance, while there was no difference in qual-
ity-of-life measures. Prehabilitation cycling intervention before
resection surgery also improves aerobic parameters in cancer
patients with liver metastases. 14 This study randomized patients to
exercise intervention or control with exercise three times weekly

over 4 weeks. Results of this study showed prehabilitation increased
oxygen uptake, peak exercise, and improved quality of life. 14

Endurance is likely related to chemotherapy tolerance, 15 and
unimodal prehabilitation with cycling has great promise in neoadju-
vant therapy. A 2015 study investigated rectal cancer surgery
patients while undergoing neoadjuvant chemoradiation. 16 Research-
ers looked at oxygen uptake and lactate threshold in patients exercis-
ing in a 6-week structured training program versus controls. The
intervention group exercised on a bike three times weekly. The
authors found signi ! cant improvement in oxygen uptake and lactate
threshold at 6 weeks in the exercise group as compared with the con-
trol group.

Unimodal prehabilitation likely affects both muscle mass and
strength, but not necessarily over the same time course. One study
evaluated a population of patients with rectal cancer during a 10-
week course of aerobic and resistance exercise twice weekly during
neoadjuvant chemoradiation. 17 Results showed the expected loss of
skeletal muscle mass from treatment, but an increase in leg press and
leg extension strength despite this loss. Subjects improved 6-minute
walking distance (6MWD). A pilot study published in addition of
2011 demonstrated improvement in cardiorespiratory ! tness and
muscle strength for 15 patients with abdominal and thoracic cancer
undergoing prehabilitation for half the time as the rectal cancer
patients. 18 Bene! ts of prehabilitation in that study included
improved aerobic capacity and functional strength. 18

Among all abdominal cancers, pancreatic cancer has the poorest
prognosis, often discovered in an advanced, unresectable stage (80%
to 85% of cases).19 Only 4% of patients live more than 5 years after
diagnosis.19 In patients with pancreatic cancer, prehabilitation may
improve functional status and quality of life.

Patients with pancreatic cancer were asked to complete 1 hour a
week of moderate-intensity aerobic exercise as well as 1 hour a week
of strengthening exercises before and during treatment. 20 Patients
completed over 2 hours a week of aerobic exercise on average and less
than 40 minutes a week of strengthening exercises. 20 The authors of
this study concluded that while the aerobic exercises are easily accom-
plished, additional support is necessary for patients to participate in
strength training, even when they are given equipment. 20

Lung cancer

Lung cancer is the most common cause of cancer-related death,
and the most preventable. 21 Lung cancer is often related to smoking. 2

Smoking cessation has both short- and long-term bene ! ts, and oncol-
ogy nurses can assist patients with cessation. 22 Often, patients with
lung cancer have chronic obstructive pulmonary disease, increasing
both the risk and subsequently the rewards of exercise.

Table 1
Sample prehabilitation interventions associated with bene ! ts and reasonable measurements to determine the utility of such an intervention.

Potential Bene! t Objective Measurement Feasible Intervention

Functional status 6MWD, measurement of lung volume, respiratory maximal
muscle strength, BMI, postoperative length of hospitaliza-
tion, oxygen saturation, forced expiratory volume, urinary
continence, ADL, instrumental ADL, Functional Assessment
of Cancer Therapy

Exercise regimen (aerobic conditioning, strength training),
stretching regimen ( " exibility training), balance training,
breathing training for breath control and cough technique

Quality of life SF-36 system, patient survey Smoking cessation counseling, exercise regimen
Mental health HADS, PHQ-9, GAD-7 Stress management techniques, cognitive behavioral

intervention
Postoperative complications Clavien-Dindo classi ! cation, postoperative length of hospital-

ization, health care costs
Inspiratory spirometry exercises before lung surgery, aerobic

and strength exercises before orthopedic surgery, chest
physiotherapy

Reduced misconceptions regarding
operation/treatment

Patient interview Nurse counseling

Patient-physician partnership Patient questionnaire Prehabilitation (any form)

Abbreviations: 6MWD, 6-minute walking distance; BMI, body mass index; ADL, activities of daily living; HADS, hospital anxiety and depression score ; PHQ-9, Patient Health Ques-
tionnaire; GAD-7, Generalized Anxiety Disorder 7-item scale.
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A R T I C L E I N F O A B S T R A C T

Objectives: To recognize cancer prehabilitation as a pretreatment regimen to increase functional status for
patients requiring cancer treatment. This article presents current evidence addressing the ef ! cacy and bene-
! ts of prehabilitation regimens in different cancer survivor populations.
Data Sources:Studies and case reports in the PubMed database.
Conclusion: Cancer prehabilitation may improve outcomes. Prehabilitation may include targeted or whole-
body exercise, nutrition, education, psychologic counseling, and smoking cessation. Opportunities exist to
further improve access to and delivery of multimodal prehabilitation, and nurses play a critical role in con-
necting patients to these services.
Implications for Nursing Practice: Oncology nurses who are knowledgeable of cancer treatment-related effects
are poised to assess survivors for existing impairments, advocate for prehabilitation for existing and potential
morbidities, and monitor functional status over time. As patient educators, they are key to informing cancer
survivors about the role of prehabilitation.

© 2019 Elsevier Inc. All rights reserved.
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Introduction

Cancer treatment has long focused on patient outcomes related to
overall survival, relapse rates, and treatment response rate (ie, partial
response, complete response). Traditional cancer treatment includes
surgery, radiation, and/or chemotherapy. Over time, as these treat-
ments have improved, quality of life after cancer treatment has
received increased attention. Cancer survivors may struggle with per-
sistent impairments even when the cancer is treated: nearly one in
four cancer survivors experience poor health, compared with one in 10
in a cancer-free population cohort. 1 A large study of Australian cancer
survivors demonstrated that psychological distress among survivors is
related more to physical disability than to the diagnosis of the cancer
itself.2 Prehabilitation protocols are designed to improve patient func-
tional and psychological well-being, and may offer a solution to the
widespread issue of decreased functional health after cancer treatment.

The principal tenet of prehabilitation holds that patients who are
stronger with more endurance before cancer treatment will fare bet-
ter after surgery, radiation, or chemotherapy than those with poor
functional status. Cancer prehabilitation is de ! ned as Òidentifying
impairments and offering exercises aimed at strengthening and stabi-
lizing potential at-risk organ systems prior to this treatment. Ó3 Pre-
habilitation may prevent or decrease complications. Prehabilitation
can also improve patients Õfunctional status to an acceptable level to

allow for treatment or surgery. For example, lung cancer surgery can
often only be tolerated by patients who can achieve a certain level of
performance on pulmonary function tests. Aerobic training can
improve pulmonary function tests, and thus broaden treatment
options to include surgery.

Prehabilitation affects clinical practice by improving patient out-
comes such as functional status and quality of life. Furthermore,
patients diagnosed with cancer experience distress in both the physi-
cal and psychological dimension. Male cancer patients cited Òlimita-
tions in everyday activities Ó and female patients cited Òanxiety/
worries Óregarding areas of greatest concern. 4 Often, a waiting period
is required for testing or treatment after diagnosis. Offering an action
plan, including a treatment plan with lifestyle modi ! cations (exercise
implementation, dietary modi ! cation), affords an opportunity for the
patient to improve functional status while waiting to begin cancer
treatment. Cancer prehabilitation can provide an actionable regimen
for patients experiencing distress and who wish to preserve their
ability to engage in premorbid activities after cancer treatment.

Prehabilitation research is increasing at an exciting pace. On the
NCBI PubMed database, a search query for Òcancer prehabÓproduced
two results in March 2013 3 and produced 17 results in June 2019.
Likewise, Òcancer prehabilitation Ó resulted in six items in March
20133 and 169 items in June 2019. The goal of this article is to present
the current best evidence about the role and scope of prehabilitation
in the cancer treatment trajectory. We provide an overview of the
ef! cacy and bene! ts of prehabilitation in different cancer survivor
populations and of the two major prehabilitation approaches, unimo-
dal and multimodal regimens.
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Abstract

Background : The certainty that prehabilitation improves postoperative outcomes is not clear. The objective of this
umbrella review (i.e. systematic review of systematic reviews) was to synthesise and evaluate evidence for pre-
habilitation in improving health, experience, or cost outcomes.
Methods : We performed an umbrella review of prehabilitation systematic reviews. MEDLINE, Embase, Cochrane, Cu-
mulative Index to Nursing and Allied Health Literature, PsycINFO, Joanna Briggs InstituteÕs database, and Web of Science
were searched (inception to October 20, 2020). We included all systematic reviews of elective, adult patients undergoing
surgery and exposed to a prehabilitation intervention, where health, experience, or cost outcomes were reported. Evi-
dence certainty was assessed using Grading of Recommendations Assessment, Development and Evaluation. Primary
syntheses of any prehabilitation were stratiÞed by surgery type.
Results : From 1412 titles, 55 systematic reviews were included. For patients with cancer undergoing surgery who
participate in any prehabilitation, moderate certainty evidence supports improvements in functional recovery. Low to
very low certainty evidence supports reductions in complications (mixed, cardiovascular, and cancer surgery), non-home
discharge (orthopaedic surgery), and length of stay (mixed, cardiovascular, and cancer surgery). There was low to very
low certainty evidence that exercise prehabilitation reduces the risk of complications, non-home discharge, and length of
stay. There was low to very low certainty evidence that nutritional prehabilitation reduces risk of complications, mor-
tality, and length of stay.
Conclusions : Low certainty evidence suggests that prehabilitation may improve postoperative outcomes. Future low risk
of bias, randomised trials, synthesised using recommended standards, are required to inform practice. Optimal patient
selection, intervention design, and intervention duration must also be determined.

Keywords: exercise; nutrition; patient partnership; postoperative outcomes; prehabilitation; surgery; systematic review;
umbrella review
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n=55 revues systématiques

Non-home discharge

One systematic review with meta-analysis of randomised trial
data for orthopaedic surgery with 187 total participants pro-
vided very low-certainty evidence that prehabilitation may
reduce the risk of non-home discharge (pooled odds ratio 0.51;
95% conÞdence interval [CI]: 0.28 e 0.93; Fig. 3b).22

Mortality

Three systematic reviews with meta-analyses of randomised
trial data for mixed surgical populations ( n! 4036) provided
low-certainty evidence that prehabilitation may have no effect
on mortality. 52,71,89 Pooled risk ratios ranged from 0.40 to 1.30,
and all CIs were wide and included the null value ( Fig. 3c).

Functional recovery

Three systematic reviews with meta-analyses of randomised
trial data were available for functional recovery. 54,85,88 For
patients with cancer undergoing surgery ( n! 929), there was
moderate-certainty evidence that prehabilitation likely
improved functional recovery (48 m increase in 6 min walk

test; Fig. 3d).85 For non-cancer abdominal surgery (speciÞcally
female urinary continence in urogynaecology ( n! 273)54 and
lower-limb function in orthopaedic surgery ( n! 290),88 there
was very low-certainty and low-certainty evidence, respec-
tively, that prehabilitation may have no effect on functional
outcomes.

Pain

Two systematic reviews with meta-analyses of randomised
trial data were available for pain outcomes in orthopaedic
surgery ( n! 1250) and provided low-certainty evidence that
prehabilitation may have no effect on pain (see effect sizes;
Fig. 3e).87,88

Length of stay

Ten systematic reviews with meta-analyses of randomised
trial data reported on the effect of prehabilitation on length of
stay. 23,25,52,71,74,79,80,83,88,89 All pooled mean differences were
consistent with a reduced length of stay in the prehabilitation
group (range e 0.09 to e 4.24 days; Fig. 3f). Prehabilitation may
reduce length of stay in mixed surgical populations ( n! 4054;
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AP: définitions et concepts

Mécanismes sous-tendant les bienfaits de l’AP

AP et cancer: les preuves scientifiques

Fatigue et déconditionnement physique chez les 
patients atteints de cancer

Les bénéfices de l’AP pour les patients atteints de 
cancer

→ Adhésion des patients: barrières et facilitateurs

Rôle des professionnels en santé dans l’AP
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Bénéfices de l’AP bien établis
mais
niveau AP sujets atteints Kc < niveau AP pop générale

Adhésion des patients: barrières et facilitateurs

INCA, 2018
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Déterminants de l’AP
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Plusieurs types de barrières:

Limitations physiques liées au cancer et ses ttt
fatigue, douleur, etc…

Barrières environnementales et organisationnelles
conditions climatiques, contraintes temporelles, géographiques, ou 
financières
déficit de communication

Barrières psychologiques
manque de motivation, de compétence, de soutien

Adhésion des patients: barrières et facilitateurs
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Facteurs psycho-sociaux de l’adhésion à l’AP:

Modèles sociocognitifs
pour mieux comprendre les mécanismes motivationnels expliquant l’engagement et 
le maintien du comportement dans l’AP
théorie sociocognitive
théorie du comportement planifié
théorie de l’autodétermination

Variables socio-démographiques
âge, sexe, niveau d’éducation, statut socio-économique

Variables personnelles
pratique physique antérieure
délai de proposition de l’AP après le dg (période d’annonce dg propice++)

Adhésion des patients: barrières et facilitateurs
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Stratégies d’intervention favorisant l’engagement

Stratégies d’intervention basées sur les modèles sociocognitifs

Soutien social
facteur favorable à l’engagement dans l’AP
qualité de la relation entre professionnels de santé et patient
cohésion groupale entre patients

Outils de communication et nouvelles technologies
comme soutien aux interventions
téléphone, support papier, support électronique
méthodes d’e-santé impliquant les objets connectés

Préférences relatives à l’AP
type, intensité, durée, fréquence, lieu de pratique

Intérêt du recours à la communication narrative (récits, témoignages)

Promotion de l’AP auprès des professionnels de santé

Adhésion des patients: barrières et facilitateurs
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AP: définitions et concepts

Mécanismes sous-tendant les bienfaits de l’AP

AP et cancer: les preuves scientifiques

Fatigue et déconditionnement physique chez les 
patients atteints de cancer

Les bénéfices de l’AP pour les patients atteints de 
cancer

Adhésion des patients: barrières et facilitateurs

→ Rôle des professionnels en santé dans l’AP



Informer sur l’intérêt de l’AP
bénéfices, conditions de pratique en sécurité

Encourager sur la pratique de l’AP

Repérer les freins éventuels à la pratique de l’AP
! crainte qu’une AP ne produise douleur, blessure, fatigue
peurs du mvt, peur de l’aggravation du KC ou de ses symptômes 
comme la douleur
peur d’une moins bonne efficacité des ttt
! patient et/ou entourage
! freins propres au patient
pratique antérieure ou non d’AP ou de sport, méconnaissance de son 
niveau physique, anxiété, dépression

ˆ prendre en compte lors de la mise en place des APA pour favoriser la 
participation des patients
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Rôles des professionnels en santé dans l’AP



Dépister les facteurs limitants

Suivre le déroulement de l’AP préconisée

Orienter le patient vers une pratique différente selon:
! l’état clinique, le niveau de déconditionnement, les 

comorbidités, les déficiences
! le stade de la maladie et les traitements
! les souhaits du patient
! les possibilités locales
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Rôles des professionnels en santé dans l’AP
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Quel(s) type(s) d’activités proposer en APA?
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Quel type �G�¶�D�F�W�L�Y�L�W�p�Vproposer en APA ?
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En pratique



Par quels professionnels?

Bilan initial, programme personnalisé, mise en œuvre et évaluation
selon lieu d’exercice (H MCO, H SSR, milieu associatif)
selon stade de la maladie ou le moment de l’intervention

Enseignant APA-Santé ++
! connaissances pratiques et scientifiques pour mise en mvt des 

personnes en situation de handicap, présentant une maladie 
chronique

! DE Education Nationale Licence ou Master

Kinésithérapeute

Educateur sportif
! formé dans une activité sportive par une Fédération Sportive
! DE Ministère des Sports

75

En pratique
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https://www.dahlir.fr/sante/dapap/

En pratique



Proposition de parcours/programme

! Dg: activité du KC, extension KC, traitements en cours ou prévus

! Problèmes fonctionnels actuels

! Besoins exprimés par le patient

! Objectifs fixés accord patient et équipe

! Définir des critères d’évaluation

En pratique



! Thérapie physique: pour prévenir les incapacités
force, mobilité, nutrition, douleur, soins stomies, appareillage, 
drainage lymphatique réentrainement à l’effort

! Soutien psychologique : pour prévenir la dépression et le 
retrait sur soi

! Soutien social : pour préserver la vie sociale et l’autonomie
diminuer les soins IDE, organiser les aides pour AVQ, APA

! Soutien professionnel pour favoriser retour à l’emploi ou éviter 
mise à la retraite anticipée

! Optimiser la participation /groupes d’entre-aide

En pratique

Proposition de parcours/programme



Plateforme JUMP
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! dŽtecter et prendre en charge les complications/sŽquelles liées au 
cancer et à ses traitements (focus particulier cognitif et 
locomoteur) 

! établir un pont ville/h™pital
• En cartographiant les acteurs sur le territoire
• En orientant les patients au plus près de leur domicile, vers les acteurs 

de ville en adéquation avec leur besoin
• En adressant le CR de la journée au MG : récapitulatif des traitements 

reçus, des séquelles et des orientations proposées
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! Evaluation mŽtabolique
! Evaluation fonctionnelle 

locomotrice
! Evaluation cognitive
! Evaluation psycho -sociale

EN PRATIQUE 

Définition de seuils 
d’orientation

pour une réponse 
personnalisée et graduée



DƒROULEMENT DE LA JOURNƒE JUMP
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Temps  : compter 8h sur lÕh™pital
SallŽ dŽdiŽe sans lit dÕhospitalisation

Enseignante 
APA

Plateau 
technique

Médecin 
référent 

hospitalier
Selon synthèse 

médicaleIDE ERA

Suivi tŽlŽphonique ˆ 6 
mois

Par lÕIDE ou lÕEAPA

Orientation 
personnalisŽe

Synth•se 
mŽdicale

OstŽodensitomŽtrie
+

Exploration
Fonctionnelle      

Respiratoire

Tests dÕactivitŽ 
physique

+
Bilan 

motivationnel

Prise de sang 
+ 

Questionnaires  

45min ˆ 1h301h45min



SYNTHESE DETAILLEE PAR ITEM 
AVEC DES CUT-OFF PRE-DETERMINƒS

=> RECOMMANDATIONS ET ORIENTATION EN AVAL 
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! Evaluation mŽtabolique
! Evaluation cognitive
! Evaluation psycho -sociale
! Evaluation physique fonctionnelle



LES ORIENTATIONS POST PARCOURS
EN FONCTION DES BESOINS, AU PLUS PRéS DU DOMICILE
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Programme ALIZES
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Programme ALIZES
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! Groupes de 8 patientes
2 fois par semaine
12 semaines
Phase post-adjuvante
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Quid de la pérennisation d’une pratique autonome?



Autres contextes oncologiques
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Oncologie:
-ovarien
-bronchique/pulmonaire
-neuro-onco

plutôt HJ plutôt HC

HŽmatologie:
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plutôt HC

HŽmatologie:
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https://www.afsos.org
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