Cancer et
exercices

avant
pendant
et apres

Michel Lamotte PhD
Service dekinésithéerapie
HU Bruxelles - Belgique



] L] AN
HOPITAL UNIVERSITAIRE
DE BRUXELLES
Hapit:
ACADEMISCH ZIEKENHUIS

P
NSTITUT ™ .
: : JULES BORDET F z des Fatca
BRUSSEL ¢ o Sy Erasme m pekenhuis
Xonng Fabela

A Pas de




Plan
Prévention primaire
Préhabilitation& évaluation preop)
Pendant les traitements (lourds)
Apres les traitements
Cardieoncologie






HOPITAL UNIVERSITAIRE
DE BRUXELLES

P
NSTITUT Hapital Lo,
ACADEMISCH ZIEKENHUIS des Enl
JULES BORDET F
BRUSSEL .z’z' NSTITUUT Erasme m K
b s

Age moyen au diagnostic :
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Table 1. Summary of Evidence for the Prevention of
Cancer by Physical Activity

Cancer Site Average Risk  Level of Scientific ~ No. of
Reduction Evidence** Studies
Colon 20-25% Convincing >60
Breast (postmenopause)  20-30% Probably >76
Endometrium 20-30% Probably >20
Breast (postmenopause) 27% Limited suggestive >33 Can cer et
Prostate 10-20% Limited suggestive >20 I
Lung 20-40% Limited suggestive >20 EXercices
Ovary 10-20% Limited suggestive >20
Pancreatic 40-50% Limited suggestive >20
Gastric 30% Limited suggestive >15
*Sources: Data summarized from: Friedenreich et al. (2004); Tardon et al. (2005);
Miles, 2007; Olsen et al. (2007); Voskuil et al. (2007); WCRE/AICR (2007 )**;
Gierach et al. (2009); Harriss et al. (2009); Leitzmann et al. (2009b); Wolin et al. "IIII“]“
(2009); Bernstein et al. (2010); Friedenreich et al. (2010a); Lynch et al. (2011); o"'"'""""'"““'"'""'““"""““"I
Speck et al. (2011); Loprinzi et al. (2012)
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Figure 3. Impact of resistance training to enhance physical function, quality of life, and cancer survivorship.

Sawan, Exer Sport & Mov, 2023
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Prehabilitation Who can benefit?

Miquel CocaMartinez, Franco CarkurJSurgOncol2023

Prehabilitationis an intervention that occurs between cancer diagnosis and the start of an acute trealinent.
involves physical, nutritional, and psychological assessmeatsstablish a baseline functional level and provide
targeted interventions to improve a person's health and prevent future impairmétrehabilitationhas been
applied to surgical oncology and has shown positive resulta@ving functional capacity, reducing hospital
stay, decreasing complications, and enhancing heakated quality of life The importance of collaboration
between various healthcare professionals and the implementation of multimodal interventions, including exe
training, nutrition optimization, and emotional support is discussed in this manuscript. The need for screenir
assessment of conditions such as sarcopenia, frailty, or low functional status in order to identify patients wh
would benefit the most fronprehabilitationis vital and should be a part of gllehabilitationprograms. Exercise
and nutrition play complementary roles prehabilitation enhancing anabolism and performance. However, in
presence of malnutrition and sarcopenia, exeraisated energy expenditure without sufficient protein intake ¢
lead to muscle wasting and further deterioration of functional capacity, thus special emphasis on nutrition al
protein intake should be made in these cases. Finally, the challenges and the need for a paradigm shift in
perioperative care are discussed to effectively implement personapeeisabilitationprograms.
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Functional evaluation of the lung resection candidate Diagnosis T

_.»| Stress ECG . . ;
: Echocardiogram Positive :gctiary

; ‘(I;I2§|1,Tc
i ' atheter
C.T. Bolliger, A.P. Perruchoud L LG |
Positive \—Negaﬁve ‘1 Negative
| }

5 LUNGS
' Treatment
{ | Medical [ Yes — FEVI
: Surgical TL.Co
; | !
: No Either one <80% pred Both >80% pred
v Y ] EXERCISE TESTING \
V'0g,max
I
<40% pred or 40-75% pred and >75% pred or

<10 mL-kg-1-min-1 10-20 mL-kg-1-min-1 >20 mL-kg-1-min-1

|

SPLIT-FUNCTION
FEV1-ppo
TLco-ppo

I
Both <40% pred  Either one >40% pred

!

SPLIT-FUNCTION
V'0; max-ppo
<35% pred or =35% pred and
<10 mL-kg'T-min-1 >10 mL-kg-T-min-1
INOPERABLE RESECTION UP TO PNEUMONECTOMY

CALCULATED EXTENT

Fig. 1. - Algorithm for the assessment of the cardiorespiratory reserves (functional operability) of lung resection candidates. Patients

undergo successive steps of functional investigation from top to bottom, until they qualify for varying extents of resection or are deemed

inoperable. The "safety loop” for patients with cardiac problems is indicated in the upper left-hand comer; the cardiac work-up and treat-

ment are only described qualitatively. The dashed line leading from exercise testing back to the cardiac work-up is for patients with a

negative cardiac history and a normal ECG, who show symptoms or signs of ischaemia during exercise testing. TI: thallium; Tc: tech-

netium; V'0,max: maximal oxygen uptake on exercise; ppo: predicted postoperative; ECG: electrocardiograph; FEV1: forced expiratory ERJ 199E
volume in one second; TLco: transfer factor of the lung for carbon monoxide.
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Functional and postoperative outcomes after preoperative
exercise training in patients with lung cancer: a systematic
review and meta-analysis

Raquel Sebio Garcia**, Maria Isabel Yanez Brage®, Esther Giménez Moolhuyzens,
Catherine L. Granger? and Linda Denehy*

Table 2. Description of interventions included in the studies
Study Setting Timing Type of intervention Intensity Duration of Frequency Length of Adherence
AT ST BE IMT Other® session (AT) intervention
Sekine et al. [31] Supervised + unsupervised Pre-+ postoperative - - - NR 45" (307 Everyday 2 weeks NR
Jonesetal.[32] Peddleet al. Supervised Preoperative = = = - Continuous and interval: 20-30 S/week 4-10 veeks 72, 88and 78%,
[34] and Jones et al. [35] 60-100% of VO3 paak respectively
Cesareo etal.[33] Supervised Preoperative - - 80% Wmax 3 h(NR) 5/week 4 weeks NR
Bobbio etal. [14] Supervised + unsupervised Preoperative - 50-80% of WhMax 90’ (407) 5/week 4 weeks 80%
Pehlivan et al.[36] Supervised Pre- + postoperative - - - %maxHR (Karvonen formula) NR 3/day 1 week NR
Benzo et al. [12] (Study 2) Supervised + unsupervised Preoperative - Borg scale NR (20') S/week 2 weeks 100%
(10 sessions)
Harada et al. [37] Supervised Preoperative - - Borg scale NR CHPR: 2/week  2-5weeks NR
CVPR: 1/week
Bagan etal. [38] Supervised Pre- + postoperative - Continuous: 20-30 weeks NR (307 Daily 2 weeks NR
Stefanelli et al. [43] Supervised Pregperative - - - Continuous: at least 70% 3h(30) S/week 3 weeks NR
Wmax
Fang et al. [40] Supervised Preoperative - - - Interval: 60-80% Wmax NR (40') 5/week 2 weeks NR
Divisiet al. [41] Supervised Preoperative - - Incremental up to 100% of 90" (40') 6/week 4-6 weeks NR
Wmax
Morano et al. [29] and Supervised Pregperative - 80% Wmax NR (30) S/week 4 weeks NR
Morano etal. [44]
Bradley et al. [28] Supervised Pre- and postoperative - - Up to 60% Wmax 60' (NR) 2/week Variable NR
Coats et al. [42] Home-based Preoperative - - - Continuous (60-80% Wmax)  NR (30') 3-5/week 4 weeks 75%
Li et al. [43] Supervised Preoperative - - NR NR NR NR NR
Mujovic et al. [45] Supervised Pregperative - - NR 45" (NA) 3/day; 5/week  2-4 weeks NR
Gao etal. [46] Supervised Preoperative - - - Borg scale (5-7) 1.5-2h (30-40") 2/day 3-7days NR
Tarumi et al. [47] Supervised (in-patient) Pre- and postoperative - - ? NR (45') 5/week T0weeks NR

AT aerobic fraining; ST: strength fraining; BE: breathing exercises; NR: not reported; CHPR: comprehensive preoperative pulmonary rehabilitation; CVPR: conventional preoperative pulmonary rehabilitation;
VO 350 OXygen consumption peak; Wmax: maximal workload; maxHR: maximal heart rate; IMT: inspiratory muscle training; COPD: chronic obstructive pulmonary disease; PF: pulmonary function; PEF: peak

expiratory flow; PR: pulmonary rehabilitation; CPT: conventional physical therapy.
“Education, relaxation, stretching and/or nutritional support.

Interact CV&thoracicsurgery2016
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Functional and postoperative outcomes after preoperative
exercise training in patients with lung cancer: a systematic
review and meta-analysis

Rehabilitation Contrel Mean difference Mean difference
H 1qa% 1 1 b imea Study or subgroup  Mean  SD_Total Mean SD Total Weight IV, Random, 95% C| Year v, 95% CI
Raquel Sebio Garcia**, Maria Isabel Yafiez Brage®, Esther Giménez Sy 5 5 B N i OiiDie G

Catherine L. Granger and Linda Denehy? Pehlivan et al.,, 2011 54 267 30 966 309 30 33.8% —4.26[-5.72 -2.80] 2011 -
Benzo etal., 2011 63 3 8 11 63 8 48% —470[-9.49, 0.09) 2011 ———
Fang et al,, 2013 118 323 22 149 516 22 149% -3.10 [-5.64, —0.56] 2013 —_
Morane etal., 2013 78 48 12 122 36 9 81% —4.40[-7.99,-0.81] 2013 ——
Bradley etal., 2013 925 653 58 1575 1597 305 15.7% -6.50[-8.96, -4.04] 2013 i
Gao etal., 2014 1454 471 71 19.21 . T ——
Total (35% GI) 224 100.0% -4.83 [-5.90, -3.76] + 5 JO urs H en moins '
Heterogeneity: 78 = 0.33; X*=7.10, dI=6 (F=0.31 2:0 _-.:0 0 1:0 2:0

Test for overall effect: Z = 8.83 (P < 0.00001) Favours (experimental) Favours (control)

Figure 3: Meta-analysis and poocled estimated effect size for postope
standard deviation

intervention and control group. 95% Cl: 95% confidence interval; SD:

Rehabilitation Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
1.4.1 Only PPC
Benzo etal., 2011 3 9 5 8 10.7% 0.53[0.18, 1.55] [
Bradley et al., 2013 5 58 43 305 128% 0.54[0.22, 1.29] .
Morano et al., 2013 2 12 T 9 B5% 0.21[0.08, 0.80] e
Penhlivan et al., 2011 1 30 5 30 44% 0.20[0.02, 1.61]
Sekine et al., 2005 12 22 42 60 18.9% 0.78[0.51, 1.18] =T
Subtotal (95% CI) 131 M2 55.2% 0.55 [0.34, 0.89] "'
Total events 23 108
Heterogeneity: 12=0.08; x2 =547 df = 4 (P=0.24); 2= 27%
Test for overall effect: Z=2.46 (P = 0.01)
1.4.2 All complications
Fang st al., 2013 6 22 9 22 132% 0.67 [0.29, 1.56] —
Gao et al., 2014 12 Fal | 59 7 17.5% 0.20[0.12, 0.34] =
Harada et al,, 2013 6 21 14 29 14.1% 0.59[0.27, 1.28] T
Subtotal (95% CI) 114 122 44.8% 0.41[0.18, 0.94] R e
Total events 24 82
Heterogeneity: 1 = 0.40; x* = 8.24, df = 2 (P = 0.02); I* = 76%
Test for overall effect: 2= 2.10 (P = 0.04)
Total (95% CI) 245 534 100.0% 0.45 [0.28, 0.73] s 0 d | 1 1 1
" 55 % de complications en moins

Heterogeneity: 12 = 0.28; 1* = 19.89, df = 7 (P = 0.006);
Test for overall effect: Z=3.22 (P = 0.001)
Test for subgroup differences: ©* = 0.35, df =1 (P = 0.55), * = 0%

I n te raCt Cv&th O rac | CS u rg e rﬁ O 1 6 Figure 4: Subgroup analysis for postoperative complications ( pulmonary versus all complications). 95% Cl: 95% confidence interval; SD: standard deviation; STD: stan-

dardized; PPCs: postoperative pulmonary complications.

—002 0. 1 10 50

Favours (rehabilitation)  Favours (control)
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The Impact of Prehabilitation on Post-operative Outcomes
in Oesophageal Cancer Surgery: a Propensity Score Matched
Comparison

Laura J. Halliday ' @ « Emre Doganay ' - Venetia A. Wynter-Blyth? - George B. Hanna' - Krishna Moorthy'

Table 2 Comparison of study
outcomes in both unmatched and Unmatched groups Matched groups

propensity score matched analysis

PREPARE  Controls pvalue PREPARE  Controls p value

Any complication, n (%) 46 (68%) 31 (79%) 0.089 24 (A% L8209 0.073
Pulmonary complication, n 26 (36%) 26 (67% 0.002 12 (32%) 26 (68%) 0.001
(%)

Post-operative 24 (33%)  25(64%)  0.002  10(26%)  25(66%)  0.001

30a50 % de complicatior

pneumonia, 7 (%) en m0|nS I
Severe complications, n (%)a 17 (24%) 18 (46% 12 (32%) 18 (47%) 0.159
Le:lnget;ll;);:gléday%), 10 (8-17) 13(1 12§ ote17) 1.:;(1 20 0.018 3 JOU rs H en moins !
30-day readmission, n (%) 13 (18%) 3 (8%) 0.138 9 (24%) 3 (8%) 0.059
Enhanced recovery protocol compliance
Mobilisation, n (%) 24 (33%) 14 (36%) 0.679 11 (29%) 13 (34%) 0.449
NGT removal, n (%) 40 (56%) 13 (33%) 0.053 23 (61%) 13 (34%) 0.046
Drain removal, n (%) 34 (47%) 11 (28%) 0.048 16 (42%) 11 (29%) 0.179
Oral intake, n (%) 28 (39%) 12 (31%) 0.442 15 (39%) 12 (32%) 0.583
Fluid balance, n (%) 3 (4%) 4 (10%) 0.203 1 (3%) 4(11%) 0.144
Pain control, n (%) 41 (57%) 23 (59%) 0.656 21 (55%) 23 (61%) 0.362
Day 0 extubation, # (%) 51 (71%) 28 (72%) 0.905 27 (71%) 27 (71%) > 0.999

#Severe complications was defined as Clavien Dindo grade 3 or higher
10R, inter quartile range; NGT, nasogastric tube

J. ofGastrointestinaburg2021
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Prehabilitation in colorectal cancer surgery improves outcome and reduces
hospital costs

Charissa R. Sabajo *", David W.G. ten Cate “, Margot H.M. Heijmans *, Christian T.G. Koot *,
Lisanne V.L. van Leeuwen “, Gerrit D. Slooter

Introduction: Increasing evidence suggests that multimodal prehabilitation programs reduce postoperative complication rates and length of stay. Nevertheless,
prehabilitation is not standard care yet, also as financial consequences of such programs are lacking. Aim of this study was to analyse clinical outcomes and effects on
hospital resources if prehabilitation is implemented for patients who are planned for colorectal surgery.

Materials and methods: Patients undergoing elective colorectal surgery and who received either prehabilitation or standard care between January 2017 and March
2022 in a regional Dutch hospital were included. Outcome parameters were length of hospital stay, 30-day postoperative complications, 30-day ICU admission,
readmission rates and hospital costs.

Resulrts: A total of 196 patients completed prehabilitation whereas 390 patients received standard care. Lower overall complication rates (31 % vs 40 %, p = 0.04) and
severe complication rates (20 % vs 31 %, p = 0.01) were observed in the prehabilitation group compared to standard care. Length of stay was shorter in the
prehabilitation group (mean 5.80 days vs 6.71 days). In hospital cost savings were €1109 per patient, while the calculated investment for prehabilitation was €969,
Conclusion: Implementation of a multimodal prehabilitation program in colorectal surgery reduces postoperative complication rates, length of stay and hospital costs.

2.2. Prehabilitation program

c A four-week program Wth the following interventions was offered
[5TF

- Supervised high-intensity physical training focussing on strength and
endurance three times per week, provided by physical therapists in-
hospital or in first-line physical therapy practices. All physical
therapists followed a standardized training.

- Nutritional assessment and intervention with supplementation of
protein and vitamin that was provided by an in-hospital dietitian.

- A 4-week smoking cessation intervention when indicated, provided
by an external organization.

- Psychological support and optimal patient information, provided by .
a nurse-specialist. EurJ ofsurgicalbncology2024
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Prerehabilitation interventions for patients with head and neck cancers: A
systematic review and metanalysis

IshithSeth, Gabriella Bulloch, Kirby R QiXi&/Benjamin Sebastian, Hann Liew, Warren MattResen ChurHin Angus Lee Head Neck. 2023 Oct 28

Objective: To investigate the effect of gehabilitation interventions such as nutrition and exercise for patients with hehdexk cancer (HNC).

Methods: Web of Science, PubMed, Scopus, Google Scholar, and Cochrane databases were searched up to December 20i22, [&ugiityobhospital stay,
postoperative complications, change in body mass index or muscle mass, and functional assessments were the primari?B8tdéngesdelines were
adhered to, and the study was registered on PROSPERO. The Cochrane Collaboration tool and Newcastle Ottawa scalgeagygssadchaled studies.
Pooled data are presented as odds ratios (OR) and 95% confidence intervals (Cl). Analysis was conducted using RevMan5.4.

ResultsA total of 31 articles were included for quantitative analysis and 15 for qualitative synthesis. Nutrition alone resgiiédant weight retention (2.60;
2.32, 2.88, p < 0.00001), length of stayq0;-6.87,-1.13), p = 0.0006) and complications (0.64; 0.49, 0.83, p = 0.000&)oNand psychoeducation resulted
in a significant reduction in mortality rate (0.70; 0.49, 1.00, p = 0.05 and 0.60; 0.48, 0.74, p ,0a000&dercise resulted in a significant reduction in
dysphagia (0.55; 0.35, 0.87, p = 0.&Kercise with nutrition resulted in significant improvements in weight loss, length of stay, complicatiolyspaiagia.
Randomized controlled trials (RCTs) had a moderate risk of bias and cohort studies were of fair to good quality.

ConclusionPrehabilitatiorprograms based on exercise, nutrition, or psychoeducation demonstrated improve
postinterventional outcomes in HNC, such as quality of life, and mortality and mo®idities with longer
follow-ups and larger sample sizes, and investigations comparing nutritional supplements with exercise pr
are needed.
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Prehabilitative versus rehabilitative exercise in prostate cancer
patients undergoing prostatectomy

iekenhuis

Favil Singh'2® . Robert U. Newton'>3 - Dennis R. Taaffe'? - Pedro Lopez'%*- Jeff Thavaseelan’ -
Matthew Brown>%7 . Elayne Ooi® - Kazunori Nosaka'? - Dickon Hayne®” - Daniel A. Galvio'~

Purpose The study compared the efficacy of commencing supervised exercise in men with prostate cancer before and after
prostatectomy on objective and patient-reported outcomes, hospital length of stay, and urinary incontinence.

Methods Forty-one men were randomised to a 6-week prehabilitation or rehabilitation exercise programme. Prehabilitation
involved resistance and aerobic exercise thrice weekly pre-surgery, while rehabilitation comprised the same commencing
6-weeks post-surgery. Assessments included strength, function (chair rise, stair climb, 400-m, 6-m usual, fast, and backwards
walk), body composition, fatigue and quality of life, undertaken at pre-surgery, early post-surgery and late post-surgery
phase, with urinary incontinence (24-h pad test) assessed at 2, 6, and 12-weeks post-surgery. Intention-to-treat and sensitiv-
ity analyses were undertaken.

Results Of thirty-eight men (48-73 years), 29 completed all assessments with most undergoing robotic-assisted laparoscopic
prostatectomy (92.1%). In the pre-surgery phase, prehabilitation improved muscle strength (leg press: 17.2 kg; chest press:
2.9 kg; p<0.001), 400-m, chair rise, 6-m fast and backward walk tests (p<0.001-0.028). Strength and function declines
in the early post-surgery phase were maintained late post-surgery. Rehabilitation showed declines of these outcomes after
surgery with improvement late post-surgery (leg press: 14.6 kg, p<0.001; chest press: 6.8 kg, p<0.001; 400-m walk: -12.0 s,
p=10.005), resulting in no difference between groups at 12 weeks. There were no significant differences between groups for
patient-reported outcomes, hospital length of stay or urinary incontinence.

Conclusion Pre-surgical exercise enhanced strength and function, protecting against post-surgery declines. Although exercise
post-surgery 1 beneficial for recouping strength and function, where possible men undergoing prostatectomy are encouraged
{0 exercise pre-surgery.

J of Canceresearchand clinoncol2023
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Effects of supervised exercise on cancer-related
fatigue in breast cancer survivors: a systematic
review and meta-analysis

. . . 1% . . . 2 . . . 1
José Francisco Meneses-Echavez |, Emilio Gonzalez-Jiménez® and Robinson Bamirez-Vélez

Abstract

Background: Cancerrelated fatigue (CRF) is the most common and distressing symptom in breast cancer survivors,
Approximately 40% to 80% of cancer patients undergoing active treatment suffer from CRF. Exercise improves
overall quality of life and CRF; however, the specific effects of the training modalities are not well understood.

Methods: This study aimed to determine the pooled effects of supervised exercise interventions on CRF in breast
cancer survivors. We searched PubMed/MEDLINE, EMBASE, Scopus, CENTRAL and CINAHL databases between
Decermnber 2013 and January 2014 without language restrictions. Risk of bias and methodological quality were
evaluated using the PEDro score. Pooled effects were calculated with a random-effects model according to the
DerSimenian and Laird method. Heterogeneity was evaluated with the I test.

Results: Nine high-quality studies (n=1156) were finally included. Supervised aerobic exercise was statistically more
effective than conventional care in improving CRF among breast cancer survivors (SMD=-051, 95%C| -081 to -0.21),
with high statistical heterogeneity (P=0001; I = 75%). Similar effects were found for resistance training on CRF
(SMD = -041, 95%C —0.76 to —005; P=002; I’ = 64%). Meta-regression analysis revealed that exercise volume
parameters are closely related with the effect estimates on CRF. Egger's test suggested moderate evidence of
publication bias (F=0.04).

Conclusions: Supervised exercise reduces CRF and must be implemented in breast cancer rehabilitation settings.
High-volume exercises are safe and effective in improving CRF and overall quality of life in women with breast
cancer. Further research is encouraged.

Trial Registration: CRD42014007223
Keywords: Breast Meoplasms, Exercise, Resistance training, Rehabilitation, Medical oncology BMC Cancer 2015
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Study name Statistics for each study std diff in means and 95%Cl
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Campbelletal. 2005 -0.776 0.476 0.227 -1.710 0.158 -1.629 0.103 &
Cantarero et al. 2013  -0.468 0.260 0.068 -0.978 0.041 -1.802 0.072 ——
Courneya etal. 2003  -0.912 0.292 0.085 -1.484 -0.339 -3.120 0.002 T
Ergun et al. 2013 -0.158 0.317 0.100 -0.779 0.462 -0.500 0.617 R B —
Milne et al. 2008 -1.169 0.284 0.081 -1.726 -0.612 4.114 0.000 ——
Mutrie et al. 2007 -0.071 0.152 0.023 -0.368 0.227 -0.465 0.642 T
Saarto et al. 2012 -0.148 0.090 0.008 -0.324 0.028 -1.651 0.099
Segal et al. 2001 -1.273 0.297 0.089 -1.856 -0.690 -4.275 0.000 —
Winters et al. 2012 -0.123 0.245 0.060 -0.603 0.358 -0.500 0.617 ——
-0.511 0.151 0.023 -0.807 -0.215 -3.386 0.001 ’
-2.0 -1.0 0.0 1.0 2.0
Supervised exercise Conventional care
Figure 2 Metaanalysis for the effect estimate of supervised exercise on CRF in Breast cancer survivors. Standardized mean difference
(SMD) was calculated for the Random effects model of metaanalysis. IV, inverse of variance; Cl, confidence interval.

Study name Statistics for each study Std diff in means and 95%CI

Std diff Standard Lower Upper

inmeans error Variance limit limit Z-Value p-value
Campbell et al. 2005 -0.776 0.476 0.227 -1.710 0.158 -1.629 0.103 =
Cantarero et al. 2013 -0.468 0.260 0.068 -0.978 0.041 -1.802 0.072 1
Ergun et al. 2013 -0.158 0.317 0.100 -0.779 0.462 -0.500 0.617 .
Milne et al. 2008 -1.169 0.284 0.081 -1.726 -0.612 4.114 0.000 —
Mutrie et al. 2007 -0.071 0.152 0.023 -0.368 0.227 -0.465 0.642 11—
Winters et al. 2012 -0.123 0.245 0.060 -0.603 0.358 -0.500 0.617 —i—

-0.410 0.180 0.032 -0.763 -0.058 -2.281 0.023 ’
-2.0 -1.0 0.0 1.0 2.0
Supervised exercise Conventional care

Figure 3 Metaanalysis for the effect estimate of supervised resistance training on CRF in Breast cancer survivors. Standardized mean
difference was (SMD) calculated for the Random effects model of metaanalysis. IV, inverse of variance; Cl, confidence interval.
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fﬂg:_'_of t Study name Statistics for each study Std diff in means and 95%CI
reatmen
Std diff Standard Lower Upper

inmeans error Variance limit  limit Z-Value p-Value

Active \Campbell et al. 2005 -0.776 0.476 0.227 -1.710 0.158 -1.629 0.103
Active ourneya et al. 2003 -0.912 0.292 0.085 -1.484 -0.339 -3.120 0.002
Active ilne et al. 2008 -1.169 0.284 0.081 -1.726 -0.612 4.114 0.000
Active utrie et al. 2007 -0.071 0.152 0.023 -0.368 0.227 -0.465 0.642
Active  gaarto et al. 2012 -0.148 0.090 0.008 -0.324 0.028 -1.651 0.099
Active Segal et al. 2001 -1.273 0.297 0.089 -1.856 -0.690 -4.279 0.000
\Q?Ei}E/ -0.662 0.216 0.047 -1.086 -0.238 -3.059 0.002
After  Cantareroetal. 2013 -0.468 0.260 0.068 -0.978 0.041 -1.802 0.072
After  Ergun et al. 2013 -0.158 0.317 0.100 -0.779 0.462 -0.500 0.617
After  Winters et al. 2012 -0.123 0.245 0.060 -0.603 0.358 -0.500 0.617
After -0.255 0.155 0.024 -0.559 0.050 -1.640 0.101
-2.0 -1.0 0.0 1.0
Supervised exercise Conventional
care

Figure 5 Metaanalysis for the effect estimate of supervised resistance training on CRF in Breast cancer survivors according to the

anti-cancer treatment stage. Standardized mean difference was (SMD) calculated for the Random effects model of metaanalysis. IV, inverse
of variance; Cl, confidence interval.
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Effects of Exercise on Chemotherapy Completion and
Hospitalization Rates: The OptiTrain Breast Cancer Trial

Sara Muwer ®,” Kate A. Boram,® Jacos GERREVALL,h THEODOROS Fﬂummf'd Y vONNE WENET‘RﬁM,a'd Hewene Runpaw:

151
H UC
240 femmes, neo sein S B RT-HIT
. 2 107 B AT-HIT
Pendant la chimio =
="
Gr RT+HIT 2 N
Gr AT+HIIT E
Grusualcare
{]..

Figure 3. Percentage of each group being hospitalized in the RT-
HIIT, AT-HIIT, and UC groups. * indicates p < .05 between groups.
Abbreviations: AT-HIIT, moderate-intensity aerobic and high-
intensity interval training; RT-HIIT, resistance and high-intensity
interval training; UC, usual care.

+ effets détaillés sur la force, le BMI, la douleur, la fatig@@jVa

Theoncologis2018
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Constats P

1 an post traitement :
A 78 % des patients sont fatigués,
A 42 % faibles
A 76 % incapables de pratiquer des activités physiques

A France 2012 (VICAN2&5):
A Sur 4349 P (ts cancer) : parmi ceux qui avaient une activité physique avant :
A6/ 10 | 6ont modifi® (4 pour | a r®duire(dehapamsd)r | ¢

A 5 ans aprés le diagnostic, 48,7 % des personnes décrivent la fatigue comme un symptome cliniquement
significatif et 44,4 % disent avoir une qualité de vie dégradée

A Sur 8/10 qui travaillaient au moment du diagnostic, 6/10 travaillent 2 ans plus tard
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« Principales difficultés rencontrées au cours du dernier mois

I Fréquence

Chimiothérapie

Mobilité
Détressesychologique
Radiotherapie
Dysfonctions sexuelles
Anxiéte medicale
Douleurs

Intérét sexuel

Adhésion aux traitement
Communication conjugale

n
162

319
54
157
271
237
190
37
120

%
95
88
84
84
/3
/1
62
51
49
40

Dia originale : Meerckaert



Manger plus de 5 rations quotidiennes de fruits et legumes par jour

et
Faire au moins 30 minutes de marche soutenue par jour 6 |/ semaine
A Effet sur la mortalite ? 100

e
0.98 Fol g e
"‘-;'{' —
0.96 - g \ b
§ 0.94 4 g \ ‘\\\
= < 5
S 0.92 .\i\ N
“ 0.90- e
2 Lifestyle \
0.88 - wx Low VF/low PA -_—
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0.864 ®* Low VF/high PA 2
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Pierce 2007, Bertram 2011
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Physical activity and survival after breast cancer diagnosis:
meta-analysis of published studies

Ezzeldin M. Ibrahim - Abdelaziz Al-Homaidh

m Pas d'activité physigue = Activité physique aprés cancer

24 %
34 % P<0,00001

P<0,00001 41%
P<0,00001

Mortalite / cancer Mortalite globale Recidive

12108 patients / 6 études Med Oncol2011
2




ColoN:NURSE S /

HEALTH STUDY (NHS), .

A 121 700 femmegjuestionnaire tous les 2 ans
A 573 cancers coliques stades | & Il
A 132 déceés dont 80 par cancer colique

MET / H
ISEM <3 3-7.9 8-17.9 >18

Cancer

specific 1 0.92 0.57 0.39 P =0.008
_ 0.50-1.69 | 0.27-1.20 | 0.18-0.82

mortality

Ove_rall 1 0.77 0.50 043 | 50003

survival 0.48-1.23 | 0.28-0.90 | 0.25-0.74

JCO 2006
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Physical Activity and Survival After Prostate Cancer
Diagnosis in the Health Professionals Follow-Up Study
Stacey A. Kenfield, Meir J. Stampfer, Edward Giovannucci, and June M. Chan

Table 3. Age- and Multivariable-Adjusted

HRs According to Physical Activity Category After Prostate Cancer Diagnosis

Total Activity

= 3 3to<9 9to < 24 24 to < 48 = 48 P for
Measure MET-hiwk MET-hfwk MET-hfwk MET-hfwwk MET-hfwk Trend
Median MET-hours per week
on first postdiagnosis
questionnaire 0.6 5.7 16 33.4 71.0
All deaths (n = 548)
Mo. of deaths 125 a9 143 116 65
Age-adjusted HR 1.00 0.79 0.63 0.57 0.33 <= 001
959% CI 0.60 to 1.04 0.49 1o 0.80 0.44 10 0.73 0.24 to 0.45
Multivariable-adjusted HR* 1.00 0.81 0.70 0.686 0.40 = 001
959% CI 0.61 to 1.07 0.54 1o 0.90 0.51 10 0.87 0.29 to 0.54
Multivariable-adjusted HRt 1.00 0.80 0.69 0.65 0.38 = 001
959% CI 0.61 to 1.06 0.53 1o 0.90 0.49 1o 0.86 0.27 to 0.53
Prostate cancer deaths (n = 112)
Mo. of prostate cancer deaths 21 21 25 30 15
Age-adjusted HR 1.00 0.90 0.81 0.85 0.41 0z
959% ClI 0.49 to 1.67 0.34 10 1.10 0.48 1o 1.50 0.27 to 0.80
Multivariable-adjusted HR+ 1.00 0.96 0.65 0.93 0.46 04
959% CI 0.51 to 1.80 0.36 to 1.20 0.51 to 1.68 0.23 to 0.92
Multivariable-adjusted HRS 1.00 0.91 0.860 0.83 0.42 04
= e T e | Uao Ty T.5.3 oL 1 ToT 1 LWLNCS =2 O I s T ] U.Z0 10 U.88

MNOTE. Physical activity was updated over follow-up. Men were alive for at least 4 years after their postdiagnosis physical activity assessments, and we only used

activity information from 4 to 6 years before death.

Abbreviations: HR, hazard ratio; MET, metabolic equivalent task.
“Adjusted for age at diagnosis, months since diagnosis, clinical stage, Gleason score, treatment, parental history of myocardial infarction at age 60 years or younger,
high blood pressure, elevated cholestercl, and diabetes status from the prediagnostic guestionnaire; smoking status, body mass index, and alcohol intake from the
first postdiagnostic gquestionnaire; and comorbidities (coded as yes if participant reported any of the following: myocardial infarction, coronary artery bypass or
corcnary angioplasty, stroke, Parkinson's disease, and emphysema or chronic brenchitis). This variable was updated over follow-up, and comeorbidity status was

applied one cycle prior to physical activity exposure.
TAdditionally adjusted for prediagnosis physical activity.

TAdjusted for age at diagnosis, months since diagnosis, clinical stage, Gleason score, treatment, and postdiagnosis body mass index.

§ Additionally adjusted for prediagnosis physical activity

JCO 2011
=
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Table 1. Key recommendations for exercise prescription in cancer patients

T h b ft f : : t : t General principles
e ene I s 0 exe rCIse In cancer pa' Ien s The time must be adapted to the individual’s situation, age and previous experience of physical activity and exercise.
When patients are not able to meet the following key guidelines, they should engage in regular physical exercise according to their

and the criteria for exercise prescription sbilesand shuld avod acvey

Cancer patients can have absolute or relative contraindications to exercise: see text for details.
in cardio_oncology Exercise dose is determined by: (a) frequency; (b) duration; (c) intensity.
Frequency and duration
e From 150-300 min per week of moderate intensity.
e Or from 75-150 min per week of vigorous intensity aerobic physical activity.
e Or an equivalent combination of beth.
o Muscle-strengthening activities of moderate or greater intensity and that invelve all major muscle groups on 2 or more days per

Flavio D’Ascenzi"z, Francesca Anselmi', Caterina Fiorentini',

3 . 4 . . 1 week.
ROberta Ma.nnUCC| ] Marco Bonlful and ser'g|° Mondlllo ¢ Flexibility training should be performed at least 2-3 times per week, such as stretching (10-20s), four times per muscle group.
e Respiratory muscle training should be performed three times per week, with a duration of 3060 min.
Inte nsity

¢ Moderate endurance training Borg Scale 12-14; 50-70% peak Viz; BL 2—4 mmol/F’; 60-80% maximum heart rate,
e Vigorous endurance training: Borg Scale = 14; 60-80% peak V3 BL 3-5 mmel/l}; 70-90% maximum heart rate.

e Resistance training: intensity should correspond to 50-70% of | RM.

o Respiratory muscle training 30% of maximum inspiratory pressure.

According to the literature currently available, moderate exercise should correspond to an intensity slighty above the Ist ventilatory
threshold or LT while vigorous exercise should correspond to an intensity slightly below the 2nd ventilatory threshold. The
corresponding percentages of maximum heart rate and peak V3 can be individually determined. As a consequence, the range of
intensity of training can significantly change according to training and clinical status.

Progression

Frequency: start with a weekly session and introduce the second session when the patient is adapted (2-3 times per week is
considered the optimal frequency).

Duration: start with 10-30 min of endurance training and increase of |0 min every week to reach the optimal weekly training volume
in 3—4 weeks.

Intensity: During the first 34 weeks, starting with a lower intensity, then progress with the suggested intensity. The progression
should take into account patient's adaptation to exercise, previous experience of training, age and clinical conditions.

The patient should start gradually with 1-3 sets of 8-10 resistance exercise, increasing weekly training volume according to hisfher
adaptation.

Specific principles

Select the appropriate exercise from multple-joint basic exercises for major large muscle (chest press, shoulder press, squat,
abdominal crunch. . .).

Introduce progressively single-joint basic exercise in each session after multiple-joint exercises (biceps curl, triceps extension, leg
extension. . .).

Rotation of exercises (upper and lower body and opposing agonist-antagonist).

To have more effect in counteracting protein catabolism: start training volume from one set to increase progressively to three sets
(or more) of 8—12 repetitions. In this manner the last repetition is made with a perceived effort that discourages the next
repetition

Interval of rest between sets should be |-2min.

Velocity of execution should be slow-moderate. Duration of concentric phase of about 2s; duration of eccentric phase: 2—4s; duration
of the set is at least 40s.

Avoid Valsalva manoeuver during weight lifting.

BL: blood lactate; LT: lactate threshold; RM: repetition maximum.

One RM corresponds to the maximum weight that can be lifted through the entire exercise movement only one time. Maximum heart rate and peak
Yz are intended as the maximal values individually determined by stress testing. “Lactate level during moderate exerdise is constant at 2-4 mmol/l
while during vigorous exercise is constant or slightly increasing, usually between 3-5 mmol/l.

EurJPrevCardiol2019
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Cardio-Oncology Rehabilitation for Cancer Survivors
With High Cardiovascular Risk
A Randomized Clinical Trial

Sofia Gongalves Viamonte, MD; Ana Vieira Joaquim, MD; Alberto Jorge Alves, PhD; Eduardo Vilela, PhD;
Andreia Capela, MD; Cristina Ferreira, MD; Barbara Fresco Duarte, MS; Nuno Dias Rato, MS;
Madalena Pinheiro Teixeira, MD: Aida Tavares, PhD: Mario Santos, PhD: Fernando Ribeiro, PhD

CBCR (cardiag versus
CBET (spécialis&nco,
randomisé 1:1, 8 semaines

IMPORTANCE Cardiovascular disease is a leading cause of morbidity in cancer survivors, which
makes strategies aimed at mitigating cardiovascular risk a subject of major contemporary
importance.

OBJECTIVE To assess whether a center-based cardiac rehabilitation (CBCR) framework
compared with usual care encompassing community-based exercise training (CBET) is
superior for cardiorespiratory fitness improvement and cardiovascular risk factor control
among cancer survivors with high cardiovascular risk.

DESIGN, SETTING, AND PARTICIPANTS This prospective, single-center, randomized clinical trial
(CORE trial) included adult cancer survivors who had exposure to cardiotoxic cancer
treatment and/or previous cardiovascular disease. Enrollment took place from March 1, 2021,
to March 31, 2022. End points were assessed at baseline and after the 8-week intervention.

INTERVENTIONS Participants were randomly assigned in a 1:1 ratio to 8 weeks of CBCR or
CBET. The combined aerobic and resistance exercise sessions were performed twice a week.

MAIN OUTCOMES AND MEASURES The powered primary efficacy measure was change in peak
oxygen consumption (\:foz) at 2 months. Secondary outcomes included handgrip maximal
strength, functional performance, blood pressure (BP), body composition, body mass index
(BMI; calculated as weight in kilograms divided by height in meters squared), lipid profile,
plasma biomarker levels, physical activity (PA) levels, psychological distress, quality of life
(QOL), and health literacy.

RESULTS A total of 75 participants completed the study (mean [SD] age, 53.6 [12.3] years; 58
[77.3%] female), with 38 in the CBCR group and 37 in the CBET group. Participants in CBCR
achieved a greater mean (SD) increase in peak VOZ than those in CBET (2.1[2.8] mL/kg/min vs
0.8 [2.5] mL/kg/min), with a between-group mean difference of 1.3 mL/kg/min (95% Cl,
0.1-2.6 mL/kg/min; P = .03). Compared with the CBET group, the CBCR group also attained a
greater mean (SD) reduction in systolic BP (-12.3 [11.8] mm Hg vs -1.9 [12.9] mm Hg;

P < .001), diastolic BP (-5.0 [5.7] mm Hg vs —0.5 [7.0] mm Hg; P = .003), and BMI (-1.2 [0.9]
vs 0.2 [0.7]; P < .001) and greater mean (SD) improvements in PA levels (1035.2 [735.7]
metabolic equivalents [METs]/min/wk vs 34.1 [424.4] METs/min/wk; P < .001), QOL (14.0
[10.0] points vs 0.4 [12.8] points; P < .001), and health literacy scores (2.7 [1.6] points vs 0.1
[1.4] points; P < .001). Exercise adherence was significantly higher in the CBCR group than in
the CBET group (mean [SD] sessions completed, 90.3% [11.8%] vs 68.4% [22.1%]; P < .001).

CONCLUSION AND RELEVANCE The CORE trial showed that a cardio-oncology rehabilitation
model among cancer survivors with high cardiovascular risk was associated with greater
improvements in peak \;’02 compared with usual care encompassing an exercise intervention
in a community setting. The CBCR also showed superior results in exercise adherence,
cardiovascular risk factor control, QOL, and health literacy.

JAMACardiol2023
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Cardio-Oncology Rehabilitation for Cancer Survivors

With High Cardiovascular Risk

A Randomized Clinical Trial

Table 2. Body Composition, Handgrip Strength, and Physical Function Changes After the 8-Week Intervention

CBCR (n = 38) CBET (n = 37)
Sofia Goncalves Viamonte, MD; Ana Vieira Joaquim, MD; Alberto Jorge Alves, PhD; Eduardo Vilela, PhD; Mean (5D0) Mean (D) Between-group difference
Andreia Capela, MD; Cristina Ferreira, MD; Barbara Fresco Duarte, MS; Nuno Dias Rato, MS; Change Change
Madalena Pinheiro Teixeira, MD; Aida Tavares, PhD; Mario Santos, PhD; Fernando Ribeiro, PhD . ) Postinter- | from ) Postinter- § from
Metric Baseline vention baseline P valug Baseline  vention baseline P value Mean (95% Cl) P value
Peak Vo,, 24.4 26.5 2.1 <001 23.8 24.5 0.8 .07 1.3(0.1to .03
mL/kg/min (7.0) (7.5) (2.8) (6.2) (6.0) (2.5) 2.6)
Exercise test 583.4 689.3 105.8 <.001 5740 621.2 47.3 <.001 58.6(28.9to0 <.001
duration, s (141.6) (142.9) (64.0) (175.5)  (156.6) (64.2) 88.3)
i Weight, kg 75.0 721 -29 <.001 741 74.4 0.3 22 -3.2(-4.2to0 <.001
CBCR (cardiag versus G40) iy | @) ais e | o 22
BMI 21.7 26.6 -1.2 <001 271 273 0.2 10 -1.4(-1.7to <.001
s = - 7 (5.0) (4.7) (0.9) (4.7) (4.7) (0.7) -1.0)
CB ET (SpeCIal IS@”C@, Lean mass, kg 25.6 284 238 <001 25.6 25.6 -0.1 74 29(2.0to <.001
. , . (4.0) (5.5) (2.5) (5.4) (5.5) (1.2) 3.8)
d i Fat mass, kg 27.8 25.0 -29 <.001 269 273 0.4 24 -3.3(-4.4t0 <.001
randomise 1:1, 8 semaines o E 29 ms - los =
Waist circumference, cm 99.2 94.4 -4.8 <001 97.4 96.7 -0.7 18 -4.1(-5.6to0 <.001
(10.2) (9.8) (3.3) (11.2) (11.4) (2.9) -2.7)
Hip circumference, 106.8 102.5 -4.3 <001 103.8 103.9 0.1 87 -4.4(-5.8to0 <.001
cm (12.1) (10.8) (3.3) (10.0) (9.6) (2.9) -3.0)
IHG, kgf
Dominant hand 34.5 37.2 27 <.001 33.7 353 16 01 1.0(-03to 13
(7.2) (7.2) (2.4) (9.7) (8.5) (3.4) 2.4)
Nondominant hand 31.6 337 2.1 <001 31.6 333 16 01 0.5(-1.0to .52
(6.7) (7.0) (2.4) (9.3) (8.4) (3.6) 1.9)
Sit-to-stand test, 32.0 42.7 10.7 <001 30.9 3298 2.0 .02 8.7(55t0 <.001
repetitions in 60 s, No. (9.9) (12.5) (8.6) (9.7) (10.6) (5.1) 12.0)
Abbreviations: BMI, body mass index (calculated as weight in kilograms divided community-based exercise treatment; IHG, isometric handgrip strength; kgf,
. by height in meters squared); CBCR, center-based cardiac rehabilitation; CBET, kilogram-force; Vo., oxygen consumption.
JAMACardiol2023 2
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ca rd iO' 0 Nnco I Ogy Re h 2 bi I itat i on fo r ca ncer S U rViVO I's Table 3. Blood Pressure, Heart Rate, Physical Activity, Lipid Profile, Inflammatory Markers, Psychological Symptoms, Health Literacy, and

Health-Related Quality-of-Life Changes After the 8-Week Intervention

With High Cardiovascular Risk p——— ——

A Ra ndom ized Clinical Trial Mean (SD) Mean (SD) Between-group difference
|I- Change Change
Postinte from Postinter| from
Sofia Gongalves Viamonte, MD; Ana Vieira Joaquim, MD: Alberto JorgeAIves, PhD; Eduardo Vilela, PhD; Metric Baseline vention baseline P valug Baseline vention baseline P value Mean (95% CI) P value
: Fric: : . . : ] Resting SBP, mm Hg 1271 114.8 =il <.001 123.9 122.0 -19 .39 -10.4(-16.1t0 =.001
Andreia Capela, _MD{ (_Zns_tlna Ferre?ra, MD: Barbara Fresc_o Duarte, MS; Nuno Dias Rz?to,_ MS; (18.9) (13.8) (11.8) (20.2) (14.7) (12.9) -4.7)
Madalena Pinheiro Teixeira, MD: Aida Tavares, PhD: Mario Santos, PhD: Fernando Ribeiro, PhD Resting DBP, mm Hg 815 76.5 50 <001 314 0.9 05 70 -45(-7.5t0 003
(8.4) (7.8) (5.7) (11.0) (8.7) (7.0) -1.6)
Resting heart rate, bpm 81.2 75.3 -59 =.001 82.0 83.7 1.7 .22 -7.6(-11.0to <.001
(13.6) (11.3) (6.5) (13.3) (12.3) (8.2) -4.2)
Total cholesterol level, 182.1 167.1 =illz ) .002 178.1 186.7 8.6 12 -236(-37.6t0 .001
mg/dL (36.9) (26.3) (27.8) (33.1) (33.4) (32.6) -9.7)
Triglyceride levels, mg/dL  125.2 93.0 -32.3 <.001 152.0 154.5 29 .80 -35.2(-60.8t0 .008
. (60.0) (32.6) (40.4) (105.6) (113.9) (68.0) -9.5)
' B ‘ R Card I a Ve rS u S HDL cholesterol level, 53.3 54.3 1.0 A1 53.2 52.6 -0.6 .60 1.6(-1.8to 34
mg/dL (12.9) (10.5) (7.4) (13.3) (14.2) (7.5) 5.1)
Ve . . Ve LDL cholesterol level, 107.0 52.8 -14.2 .005 101.0 105.1 4.2 .25 -18.3(-30.2t0 .003
' B ET (S p e CI al I S@ n C@ mg/dL (32.3) (24.5) (29.4) (32.3) (28.6) (21.6) -6.5)
] IL-6 level, pg/mL 5.2(6.2) 4.8 -0.5 .19 3.6(5.1) 51 15(5.5) 15 -2.0(-4.0to .06
. ’ . (5.7) (2.0) (5.5) 0.1)
ran d O l I l Ise 1 . 1 8 S e I I lal n eS HSCRP level, mg/dL 0.35 0.26 -0.08 .18 0.29 0.41 0.12 .35 -0.2(-0.5t0 12
] (0.39) (0.29) (0.39) (0.46) (0.72) (0.66) 0.1)
Physical activity, 349.6 1384.7 1035.2 <.001 519.7 553.8 341 .63 1001.1 (719.8 <.001
METs/min/wk (530.6) (893.9) (735.7) (467.9) (608.1) (424.4) tn 1282.8)
HADS score
Anxiety 7.9 5.3 =205 =.001 8.2 7.4 -0.8 .03 -1.8(-2.9to0 .003
(4.6) (3.9) (2.7) (4.3) (4.2) (2.3) -0.6)
Depression 6.0 3.3 =27 <.001 6.3 5.8 -0.5 21 -2.2(-3.7to .009
(4.4) (3.2) (3.0) (4.0) (3.7) (2.2) -0.6)
EQ-5D-5L health state 68.3 82.3 14.0 <.001 70.3 70.7 0.4 .85 13.6(8.3to <.001
score (15.2) (9.5) (10.0) (15.7) (16.1) (12.9) 18.9)
Health literacy score? 1.6 4.3 2.7 =.001 1.7 1.8 0.1 81 26(1.9to0 <.001
(1.8) (1.2) (L&) (2.0) (2.1) (1.4) 3.3)
Abbreviations: CBCR, center-based cardiac rehabilitation; CBET, metabolic equivalents; SBP, systolic blood pressure.
community-based exercise treatment; DBP, diastolic blood pressure; EQ-5D-5L, | conversion factors: To convert HDL, LDL, and total cholesterol to mmol/L,

European Quality of Life 5 Dimensions questionnaire; HADS, Hospital Anxiety multiply by 0.0259 and triglycerides to mmol/L, by 0.0113.
and Depression Score; HDL, high-density lipoprotein; HSCRP, high-sensitivity

JAMAcard | (@) I2023 C-reactive protein; IL-6, interleukin 6; LDL, low-density lipoprotein; MET, * Asoessed by the Newest Vital Signinstrument.
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Front incardiovasded 2023



