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=*Ta kapSlayyeLokA voorpata
LLEYLOTO Kol TTOAUTIAEU PO TTPOBANUO
vyelac Kot OxL LOVo, MLOC Kal lvat n
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Aoknon — Kapdlayyelako cuotnua

H aoknon daivetal «EAKUCTIKA» BeparmeuTikn npoosyylon kabwc ermdpa oe
KEVTPLKOUC Kol TeEpLPEPLKOUC TIAPAYOVTEC.
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Aoknon -Kapdiayyeiakn Anokaraoraorn
Exercise based CR

N

2UVOETO, EMITNPOVULEVO
IPOYPOLULULO LE KUPLO MoAuvdiactatn
MTUAWVO TNV AoKNon yLa
TNV QVTLLETWTILON TWV
aoBevwv pe KA Mpoocéyyion

ALETTLOTNUOVLIKN

)

American Heart Association 2014
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Noiol AcgBeveic EvTracoovTai
o€ Exercise-Based CR

JAVAVAYSD2
STEDANIAIA NOZO3 KAPAIAITEIAKE2 «YTTH2Z MAHOY2MO2»
MAOH2EI2
e EMQPATMATIES e KAPAIAKH ANEMAPKEIA e ME AY=HMENOY3
e META AMO e BAABIAOMAQGEIES NAPAFONTES KINAYNOY
ENANATTEIQ2H e SYITENEIZ ANANTY=HZ
e STAOEPH STHOAIXH KAPAIOMNAGOEIES KAPAIATTEIAKH2
e ANOEKTIKH YNEPTASH Z‘%C:IYF(HYZHEPTAZH'
e METAMOSXEYSH AXYSAPKIA

ATTEIOMNAGEIEZ



daocic Exercise-Based CR
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Indications for referral to

CR

Pre-exercise
screening

ACC/AHA Risk
Classification

Exercise
Prescription

Stable angina pectoris

Myocardial infarction (NSTEMI
or STEMI) within the past 12
months

Undergone PCI or cardiac
surgery (CABG, valve
replacement/repair or
heart/heart-lung transplant)

Systolic heart failure

Patients can typically enter CR
within 1 to 2 weeks following a
cardiac event (PCl or
uncomplicated Mi).

Detailed history and physical
exam

Symptom-limited exercise

testing to:

1) Establish baseline fitness
level

2) Determine prescribed
heart rate for training

3) Evaluate for exercise-

induced myocardial
ischemia or threatening
cardiac arrhythmias

Class A: Apparently healthy
individuals without evidence of
increased cardiovascular risk.

Class B: Low risk subjects.
Presence of known, stable CHD
with low risk of complications with
vigorous exercise.

Class C: Moderate to high risk for
cardiac complications (patients
with New York Heart Association
class 11l or IV, ischemia on exercise
testing history of cardiac arrest,
uncontrolled angina, exercise
capacity <6 METs, nonsustained
ventricular tachycardia with
exercise). Medical supervision is
required during all exercise until
safety of the prescribed activity is
established.

Class D: Unstable disease with
activity restriction
(decompensated heart failure,
severe and symptomatic valvular
disease, uncontrolied
arrhythmias). Activity restriction
and treatment to restore the
patient to class C or better.

5-10 minutes of warm up

30-60 minutes of moderate-to-
vigorous aerobic activity (40% to
803 of the peak heart rate, or 40%¢
to 803%¢ of the peak oxygen
consumption, or 12-16 on the Borg
Scale) at least 5 times a week

5-10 minutes of cool-down

Varghese T, Schultz WM, McCue AA, et al Physical activity in the prevention of coronary heart disease: implications for the clinician Heart Published Online First: 03 March 2016. doi: 10.1136/heartjnl-

2015-308773



Zuvrtayoypagnon Aocknong

* TUTOG * AldpKeELQ
= AepoPBkn (ZuveXAC vs ALaAELpATLKE) * 5-10°mpoBeppavon
» AoKNOELC avtioTtaonc e 20’-40’ kupiwg doknon
" AVOTIVEUOTIKEG QALOKIOELG * 5-10" anoBeparneia
= JUVOUOOUOG
 Evtaon e Juxvotnta
e VO2peak e 3-5 popéc /eBfbopada
* HRR
* HRmax * JUVOALKA ALdpKeLa
* K2 e Touhdxtotov 8-12 eBSOUASEC
* MET
* Borg Scale
* 1RM
* Plmax

Selig et al, 2010



DOAZH 11
XapaKTnpPIoTIKA AOKNONG

TINS5l

n . 1
zUVEXI:IC Kataypad)n L M Ope m Loy M Hoe "t i Lif
(WTLKWV CNUELWV

= Jtoxoc¢ :NpocapOYEC
Kapéloayyetokou
Zuotnpatog e Aopalela

Ewk. 1. Mapaxodoudnan Kapdtakou Pudou kara T AteAetuuarikn
Aaknan oTo epyopeTpIk0 modnAaro.



DOAZH 11
AEioAoynon npiv & HETA

" |0TOPLKO - ZUMUTTTWHLOTO
* Kapdroayyetakn Asttovpyia (Kapdoypadnua, Triplex, Epyaotnplakéc EEstdoelc)

" [kavotnta yta AGKNon (TEoT KOMWOEWC, EPYOCTILPOUETPLA)

» Asttovpyika Teot (GMWT , ISWT)

" MMowdtnta ZwNG (HeartQol, SF-36, MLHFQ,KCCQ)

" MMpoowWTLKEG CUVNOELEC (Alatpodr), Kamviopa, puotkr Spaotnplotnta)
* Napayovtec KvdUvou (Autidia, Yriiéptaon, Maxvoapkia, AtaBrtnc)

= WuyxoAoykn kataotoon, KataOAwpn (questionnaire Beck, HADS)



®OAZH 11
Agpofia aoknon

* Artote)Ael tn Baon oxedLaopoU TOU TIPOYPALLLLATOC ACKNONG OTOUC
aoBeveic pe KN

1]
° EVT(XO' r] : ITo2 0 sVKOoAN Evkoin MéTpra AVoKoIAN
VOs,cax 45-55% 55-70% 70-80% =>80%%
HRR 60-70% 70-80% 80-90% >90%
BL <2mmol/1 2-3mmol /1 3-4mmol/1 >4mmol/1
Borg 6-9 10-12 13-14 >14
Eidog ‘Evtaocn ALdpKELOL ZuxvotTtntTa JuvoALwKn
ALapKELO
. . Mpo- Kupiwg ATo- .
KupLwg ' ATTtO : Oéppavon Acknon Bepareio 3 wg5 fl)opeq T™Tnv 8 wg 12'
EPYOMETPLKO 40-50% swg 5°_10° 30°-40° 5° eBSopada eBdopadeg
mmodnAato n 70-80%
KUALOMEVOG VO2peak

TATINTOG



®A2H 11
Aepofia SIaAEIPHATIKD

e NMpwtdkoMa (EPFO/ANAMAYZH)

c 1/1
* 1/2
* 4/3 wl ow aofninq np:lR,Laq

* KaBoplopog evraong .‘ _. ' lllssgi;:ﬂgﬁ!:;;ﬂ:::;gf‘
* VO2peak b e R RO IR TR
* HRR I
°* BL

* Borg



PA2H 11

AOCKNOEIC aVvTIoTAONG

Eido¢

EAaotikol
|pLavtec,
EAeUBepa
Bapn,
Mnxavnpota
Evbuvdapwong

‘Evtaon

Movo
eAadpa
Bapn
ApxLka 40%
™Mc¢ 1l RM
STAS LKA WG
60% tnc 1
RM

9-13 otn
Borg Scale

EnmavaARyelg -2t ZuxvotTtnta

ErtavaAn JeT Acknon/ 2 wg 3 popég TNV

PeLg Avanavon eBéopdada

8-15 2-4 1/2
AldpkeLa MpoBEppavon AmoBeparnsia

KaBe
ACKNONG

4”—6” 10-‘ 101

2UVOALKN
Al pKELA

8 wg1l2
eBSopadeg



OAZH 11
AVANVEUOTIKEC QOKNOEIC

* ADKETEC EPEVVEC avadEPOUV PELWON TNC ELOTIVEVOTIKNAG SUVOUNG
(MIP) og aoBeveic pe KA avadelkvuovtac TnV onUocio Twv
ELOTIVEUOTIKWV aoknoewvV (IMT)

* [SlwC:
* Y& aoBeveic oe aoBeveic pe VO2peak<18ml/kg/min
e e aoBeveic pe Suomvola

TOmoC ‘Evtaon AldpKeLOL Zuyvotnta 2UVOALKN ALapKELOL

Resistive IMT, 30% wg60% 20" - 30° 3 w¢ 5 dopec tnv TouAdxlotov 8 eBdopadec
Threshold IMT  tng PImax eBdopada



®A2H II ' NMES

AEITOUPYIKEC AOKNOEIC

e AGKNOELC L€ TO BAPOC * EvaAAaktikn peBodog aoknong
, 16lwg o€ aoBeveig Tou bev
ou owpatog ya UTTOPOUV VA GUULLLETEXOUV OF
BeAtiwon woopporiag TUTILKO TIPOYPOLLLO ALOKNONG
KOlL CUVTOVLOHLOU. (NYHA 1V)
— * BeAtiwvel VO2peak, 6mwt, Qol,
kataOALpn, )\eaoupyta

evOOBNALOU CUYKPLTIKA UE
KaBoAou aoknon

Karavidas et al. J Card Fail 2010 Mar;16(3):244-9. doi:
10.1016/j.cardfail.2009.10.023.

Neto et al. J Cardiopulm Rehabil Prev 2016 May-
Jun;36(3):157-66.




DPAZ2H III
H doknon o¢ Tponoc {mnc

»2KOMOzZ H AIATHPHZH TQN MPOZAPMOIQN MOY NETYXAME 2TO ZTAAIO I

»AMAPAITHTH H ZYMMOP®QZH TOY AZOENH ME KN

»MNEPMNATHMA, MOAHAAZIA , KOAYMBHZH , KYKAIKO MPOTPAMMA A2KH2ZHZ'H
ONMOIAAHMNOTE EMOGYMHTH APA2THPIOTHTA

» KATATPAOH THX APAZTHPIOTHTAZ ME TH XPHXZH THX TEXNOAOTIAZ

(Smartphones Health /Fitness Applications and Accessories)

»2TO 2MNITI'H ZE OPTANQMENO KENTPO



AZDOAAEIA

O kivbuvoc egudavionc cofapou kapdlayyelakol emelcodiov KATA TN
SLapKeLO TIPOYPAUUATOC ETIPAEIOUEVNC dloknonC ivoa 1/60.000 — 80.000.

American Heart Association Scientific Statement,2007

MPOYMNOOEZEI2

e \emTopEPNC KAPOLOAOYLKOC EAEYXOC KOl ATIOKAELOMOC aloBevwy pe avtevOEeieLs

. EmB)\ELIJn Kot KOLTOLVpOLd)r] (WTLKWV On uEva KOLL CUUTTTWUATWY TOU aoBevn) TpLy,
KOTA T OLAPKELA KOl LLETA TO TEAOC TNG Aoknong Kal avadopa emdeivwong

* Alaxelplon kat ekmaidbevon tou aoBevn ( 1.x. e€acdaiion cwotng Andng
bGOPUAKEVUTIKAC aywyn¢, owaotn dtatpodn)

e EAeyyopevo nieptBairov (Beppokpaocia, vypaocia, pouxLopoc)
e Juvtayoypadnon aocknonc He Baon tic katevBuvtnpleg odnylec
* Kapbloavamveuotikn konwon (oe eldkec opadec onwc HF)




AsiTtoupyika OpeAn TnG Exercise-Based CR

* BeAtiwon Asttoupylkng tkavotntac (VOz2peak, VE/VCO:2 slope, 6MWT)

* BeAtiwon avoyxnc otnv aoknon (AT, Borg Scale)

* BeAtiwon SLOTOALKNAC KAl CUOTOALKNC Ttleong

. ]Mu'[Kr']q duvapunc & avroxnc (Muscle Strength Test, Isokinetic Dynamometer)
. I Nowdtntac tne {wnc (MLWHFQ, SF36,Qol, KCCQ)
* | Noonpodtnta / NoonAeieg

e | Ovnowpotnra

. IOLKovouLKé odelog




Exercise-Based CR & Zrepaviaia Noooc

patients with HF, is recommended,

Participation in a cardiac rehabilitation programme for patients hospitalized for an acute coronary event or revascularization, and for W

Exercise-Based Cardiac
Rehabilitaion for Coronary
Heart Disease
Cohrane Systematic

Review and Meta —Analysis
Anderson L, Oldridge N, Thompson D,
Zwisler A, Rees K, Martin N, Taylor R.

J Am Coll Cardiol. 2016 Jan 5; 67(1): 1-12.

63 peletec pe 14486 aoOeveic
AmoteAéopata:

" Melwon Bvnolpotntaog
" Melwon eLoaywywv 0TO VOCGOKOUELD
" BeAtiwon mototntac (WNC

» BeAtiwon twv Kapdlayyelakwyv

oTOXWV deutepoyevouc mpoAnyPng
Aoxeta e TNV mapeuPaon, TNV
noLoTNTA TNEG LEAETNC KOl TOV XPOVO
dnuooievonc



* HIIT may improve
VO2peak and should
be considered as a
component of care of

CHD patients.

* However, this
superiority

disappeared when
isocaloric protocol is

compared.

Gomez-Neto et al, 2017

HIIT vs MICE - 2N

(a) HIIT MICT Mean Diferance Maan Dallerance
Siudy or Subgroug Mean SD Total Mean S0 Toial Weight IV, Random, S5%C1 IV, Riandom, 85%%C1
Cardozs af al, 2015 3B 5 zZZ 01 & 24 3 E% 3.70 [0.55, B.85]

Conraads eial, 2045 51 &3 BS 4.4 87 BB TA% 070 [-1.32, 273 -
Currie et al, 2013 4.7 2.3 11 36 1.7 11 2.1%  1.90 [—0.59, 2.79] -
Jaureguizar et al, 2016 45 4.7 B 25 38 36 TE% 2.00 [D.07, 393

Keleyian ef al, 2014 3.6 31 15 1.7 1.7 13 E.4% 1.90 [0.08, 3.72] ——
Moholdt et al, 2005 3.3 248 28 23 18 31 126% 1.00[018, 2.18] —
Moholdt et al, 2012 4.6 45 By 24 32 50 &% 220 [(0.49, 3.91] —_—
Prado el al, 2016 4.4 11 17 42 1.3 1B 16.1%  0.20 [—0u80, 1.00] ——
Rocos &t al, 2012 4.4 08 17 42 04 20 19.7% 0200013, 0.53] -

Foog e &t al, 2004 B 4.4 a 27 29 o %1% 330 020, §.80]

Warburion &1 al, 2005 7 5 7 2 12 7 2 E% 5.00 [1.19, 8.81]

Taotal (955 CI) 277 37T 1000Rs 1.25 [0.58, 1.93] R

Heterogansity: Tau® = 0.58; Chi® = 24 B5, &l = 10 {P= 0,006} ¥ = 80%

Tesl bor overall ellect: Z = 3.656B8 [(F=0.003)

- -2 0 2 4
Faveours [MICT] Favowrs [HIT]

o) HIT MICT Mean Dilerence Mean Dillerence
Siludy or Subgroug Mean S0 Total Mean SO Total Weighlt IV, Fixed, 9536CI IV, Fived, 95%C1
Cardazo &t al, 2015 ET- zZ3 01 & =4 60.% 3.70 [0.55, 6.85]

Conrazds el al, 2015 51 B.9 ES 4.4 BT B9 14.6% O.70[-1.32, 2.72] =

Curmie el al, 2013 47 23 11 36 1.7 11 208% 1.10 [-0.59, 2.79] -t

Jaureguizar el al, 2016 45 4.7 3§ 25 A6 36 16.0% 2,00 [0.07, 3.93] ———

Ketayian e al, 2014 36 3.4 i 17 1.7 13 18.0% 1.90 [0.08, 3.72] it

Mohaldl el al, 2012 48 4.2 3 24 32 59 2049 220 [0.49, 3.91] -

Warbuion et al, 2005 7 B T 2 1.2 7 4.1% 5.00[1.18, 8.81]

Tolal (25% CI) 207 253 400.0% 1.87 [1.10, 2.64] -

Helerogenaity: Chi® = 6.13; dl = & (P=0.41): P = 2% —4 _=2 & 2 i

Test for overall effect: Z = 4.74 [P« 0.00001) Favemes [WBCT]  Faveses [MIfT)
(ch HIIT MICT Mean Dilleramnos

Sludy or Subgroup Mean SO Tolal Mean SD Tolal Weaghl |1V, Random, 9536CI

Moholdl el al, 2009 33 28 23 23 16 25 123% 1.00 [0 30, 2.30]

Frado et al, 2016 4.4 11 17 42 1.3 18 263% 0.20[-0.60. 1.0

Rocco el al, 2013 4.4 08 17 42 04 20 586%  0.20 [—0.13, off

Rognmo el al, 2004 8 4.4 8 27 28 g 1.8%  3.50 [-0.29,

Tolal [(B5% CI) &85 72 100.0%  0.36 [-D.14

Helerogenaity: Tau” = 0u08; Chi” = 4.14, df = 3 (F=025): I"=27% ;

Test lor overall effect: £= 1.41 (F=0.16)

-5 i 5
Favours [WIECT) Favoars [HIT)
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Figure 2. Change in peak oxygen uptake (peak ¥O;) — high-incensicy incerval craining (HIIT) versus moderate-intensicy continuouws
training (MICT) (a) Change in peak %O4 — all soudies; (b) change in peak ¥ - non-isocaloric studies: (¢} change in peak Y05 —

isocaloric stwdies. Review Manager (RevMan). Version 5.3 The Cochrane Collaboraton. 2003, Cl: confidence interval: 50: standard
dewiatiom.




Exercise-Based CR & Kapdiakn Avenapkeia

Recommendations Class® | Level® | Ref®

ltis recommended that regular
aerabic exercise is encouraged
in patients with HF to improve
functional capacity and symptoms,

3,
618-621

It s recommended that regular
aerabic exercise is encouraged in
stable patients with HFrEF to reduce
the risk of HF hospitalization.

618,619

Table 4. Change in 6-Minute Walk Test and Cardiopulmonary Exercise Test Results
Median (IQR)
| 1
Exercise P
Usual Care Training Value
Baseline to 3 mo®
Distance of 6-minute walk, m 5 (-28 to 37) 20 (<1510 57) <.001
(n = 1835)
Cardiopulmonary exercise time, 0.3(-0.6101.4) 1.5(0.3103.0) <.001
Peak oxygen consumption, 0.2 (-1.210 1.4) 06 (-0.7102.3 <.001
mL/kg/min (n = 1870
Baseline to 12 mo®
Distance of 6-minute walk, m 12 (<30 to 5%5) 13 (-28 t0 61) .26
(n = 1444)
Cardnopulm exercise time, 02(-1.0t01.7) 1.5(01t03.2) <.001
Peak oxygen consumption, 0.1(-1.5101.8) 0.7 (-1.0t0 2.5) <.001
B /Kg/min (n = 144

Abbreviation: IOR, interquartiie range.
3 Complete case analysis. Expected 2284 patients at 3 months.
®Complete case analysis. Expected 2159 patients at 12 months.

O’Connor et al, 2009

It s recommended that patients with
HF are enrolled in a multidisciplinary
care management programme to
reduce the risk of HF hospitalization
and mortality.

622-613

European Heart Journal, Volume 37, Issue 27, 14 July 2016, Pages 2129-2200,




10-Year Exercise Training in Chronic Heart Failure : A Randomized Controlled Trial .

Belardineli R, Georgiou D,Cianci G, Purcaro A.
JAm Coll Cardiol, 2012 Oct 16,;60(16): 1521-8

CONCLUSION: Moderate supervised ET performed twice weekly for 10 years maintains
functional capacity of more than 60% of maximum Vo, and confers a sustained
improvement in quality of life compared with NT patients. These sustained
improvements are associated with reduction in major cardiovascular events, including
hospitalizations for CHF and cardiac mortality.

Quality of Life

15 - %
- 1.0— —_—
* ¥= -1—‘_‘
» * —_‘ﬁ'_‘—L—
* * * * __  o.8—
p— ‘ -g i trained
= 0.6 —
P = Gl ST
0 — - \\‘\ ’_;e"_>‘®‘. g )
"‘@‘ = . S5 = _ untrained
- _,.-@--._~ e o.2 — L og rank ~.2
== % P=0.00F
o -
Eney 20 ao so so oo 2o
time (months)
IN of patients at rvisk
-15 T T T v 7 ¥ T T T s trained 2 2 3 3 > 1
entry 1 2 3 4 5 6 7 8 9 10 untrained IS s s s o =2

Time (years)




Table 3. Main Outcomes

HIIT vs MCT HIIT vs RRE MCT vs RRE

Adjusted conlrasts, baseling to 12 wk

LVEDD, mm 12(-36012 28(-5.210 =04 16 (=42101.1)

LVEF 4 15(-211051) 25 (051055 09(-271048

'Ju”m, mL-kg"min 04(-1.71008 14021026y 18050 301

NT-proBAP ng/L 85 (=729 1 538) 52 (=489 1o 384) 43 (=500 1o 58/)
Adjusted contrasts, baseling to 52 wh

LVEDD, mm 0.1(-29027) 07 (=371 24 05(-361025)

LVEF, % 1.3(=3.7101.1) 03(-281021) 09171036

Vo, ML min 01(=181020) 03(-231016 04(-231015)

NT-proBAP gL b(-52810517) 33 (-462 10 529) 39 (=491 10 569)

HIIT vs MICE
SMARTEX Heart Failure Study

9 kevtpa, 2009-20015, 261 aoBeveic
HFrEF

12 eBbopadec enmiPAemOpEVN AOKNON
AloAoynon otnv apxn, 12 €B5., 52
eBoopadec

3 ouddec: HITT, MICE, RRE.

HIIT was not superior to MICE.

51% HITT aokn®nkoav o€ xapnAotepo
HR

80% MICE aoknOnkav o€ ynAotepo HR

Ellingsen et. SMARTEX Heart Failure Study (Study of Myocardial Recovery After Exercise Training in Heart Failure) Group. High intensity interval training in

patients with heart failure with reduced ejection fraction. Circulation 2017; 135:839-849.



[Tolouc adopa?

KAwika otaBepouc acOeveic pe:

"AlaTnPNHUEVO KAAoUO £€WBNONC ApLOTEPNG

" Melwpévo KAaopa oac (HFpEF)
e§wbnong aplotepng "Bnuotodotn, Arvidwrtr
kotAiag (HFrEF) *[npatot acBeveic pe moAhamAd cuvoda
= NYHA [I-1 npoBAnpata (frail patients)
*NYHA IV

=Y uoKeun utoBondnonc apLotepPnC KoLALOC
(LVADS)



Aoknon & HFpEF

Study
Kitzman 2010
Edelimann 2011
Smart 2012
Kitzman 2013

Overall Effect

F= 0.00%. p =0 .45
Test for overall eSect. p= 0.000%

WMD (95% CI) % Weight

— 2.60 (1.38, 3.82) 58.17
- 4 .00 (1.97, 6.03) 21.13

1.60 (-2.61, 5.81) 4 90

- 1.80 (-0.54, 4.14) 15.80

=>> 2.72 (1.79. 3.65) 100.0

-8

Study
Kitzman 2010
Edelimann 2011

Gary 2004
Smart 2012

Kitzman 2013

Overall Effect

= 0.00%:. p =0 .44
Test for overall effect. p= 0 02

T T T 2

+
-2 -2 o 2 = -3
< Favors control Favors exercise —>

Change in peak oxygen uptake

WMD (95% CI) % Weight
-9.00 (-25.08, 7.08) 4.08
—— -3.00 (-6.48, 0.48) 86.91
-19.00 (-36.11, -1.89) 3.60
-2.80 (-27.87, 22.27) 1.68
-7.00 (-23.82. 9.82) 3.73
<>' -3.97 (-7.21. -0.72) 100.0
25 s = o = s -
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Abstract
PURPOSE: Physical activity improves outcomes across a broad spectrum of cardiovascular disease. The safety and effectiveness of

exercise-based interventions in patients with implantable cardioverter-defibrillators (1CDs) including cardiac resynchronization therapy
defibrillators (CRT-Ds) remain poorly understood.

METHODS: We identified clinical studies using the following search terms: "implantable cardioverser-defibrillators”; "ICD"; "cardiac
resynchronization therapy"™, "CRT", and any one of the following: "activity"; "exercise"”; "training"; or "rehabilitation”; from January 1, 2000 to
Cctober 1, 2015, Eligible studies were evaluated for design and clinical endpoints.

RESULTS: Atotal of 16 studies were included: 8 randomized controlled trials, 5 single-arm trials, 2 observational cohort trigls, and 1
randomized crossover trial. A total of 2547 patients were included (intervention groups = 1215 patients, control groups = 1332 patients).
Exercise interventions varied widely in character, duration (median 84 d, range: 23-168 d), and follow-up time (median 102 d, range: 23 d to
48 mo). Exercise performance measures were the most common primary endpoints (87.5%), with most studies (81%) demonstrating
significant improvement. Implantable cardioverter-defibrillator shocks were uncommon during active exercise intervention, with & shocks in
635 patients (0.9%). Implantable cardioverer-defibrillator shocks in follow-up were less common in patients receiving any exercise
intervention (15.6% vs 23%, OR = 0.68; 95% CI, 0.48-080. P < :}D‘Ij {Equatmn is included in full-text article Y02 peak improved significantly
in patients receiving exercise intervention

CONCLUSION:
design and endpol

ack of consensus on



Aoknon & LVAD

Alyat RCT, pe pkpo deiypa kot Stapkela.
H aoknon pnopetl va yivel pe aopadeta kot vo BeAtiwoel tnv peakVO., 6 MWT, tn
nuikn duvapun, & tn Qol.

Aocknon youning Evtaong

EmPienouevn
Av peak VO2>14 mL/kg/min, or>300 m (6mwt) puropei va, avEnbei | Evroon.

Adamopoulos et al, 2019. Exercise training in patients with ventricular assist devices: a review of the evidence and
practical advice. A position paper from the Committee on Exercise Physiology and Training and the Committee of
Advanced Heart Failure of the Heart Failure Association of the European Society of Cardiology



Exercise-Based CR & Mepi1pepikn Ayyeionadeia

2016 AHA/ACC Guideline on the Management of Patients With Lower Extremity Peripheral Artery Disease

Recommendations for Structmred Exercise Therapw

COER. LOE Recommendations

I In patients with clavdication, a supervised exercise program is reconmumnetnded to improve functional status and
g "' o _'Iﬁl
QoL and to reduce leg symptoms. 24—26.28—34.36.160.170

2426

I A sapervised exercize program should be discussed as a treatment option for clandication before possible
revascularization =— =

In In patients with PATY, a structured cormmmuanity-or home-based exercise program with bf:hat ioral change
a 37 R0 ri
techniques can be beneficial to improve walking ability and functional status. 37.80.86.171

In patients with claudication, altermmative strategies of exercise therapy, including upper-body ergometry,
IIa cycling, and pain-fiee or low-intensity walking that avoids mr:rderate—tci—ma.h_l_mm claudication while walking,
can be beneficial to improve walking ability and functional status. 27.173.175.176

Training is performed for a minimum of 30—-45 min/session; sessions are performed at least 3 times/wk for a
minimum of 12 wk.

Training involves intermittent bouts of walking to moderate-to-maximum claudication, alternating with periods
of rest.




Supervised exercise therapy vs home-based
exercise therapy vs walking advice for IC

* Evidence of moderate and high quality shows that supervised exercise
therapy improves walking distance (maximal and pain-free) to a greater
extent than home-based exercise therapy and walking advice, respectively.
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Hageman et al, 2018



Exercise-Based CR & YnepTaon

* H Yneptaon amnotelAel kUpLo mapayovta kKivduvou epdavionc KN.

* Me Baon ta otoleiat tng ESC 1o 2017 n cuxvotnta epudavionc tng
UTTEPTALONG KUpOveTaL amo 15.2% - 31.7%.

e Elvol eupewc amodeKTO OTL N AOKNON EXEL CNULAVTLKO pOAO otn dlaxelpLon
TNC UTEpTAOoNC Kot EXEL evtaxBel otic katevBuvtnpLlec odnyiec.

Whelton PK, Carey RM, Aronow WS, et al.

ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention,

Detection, Evaluation, and Management of High Blood Pressure in Adults. J Am Coll Cardiol.
2017;2017(17):735-1097.

Mancia G, Fagard R, Narkiewicz K, ESH/ESC Task Force for the Management of Arterial
Hypertension. 2013 Practice guidelines for the management of arterial hypertension of the

European Society of Hypertension (ESH) and the European Society of Cardiology (ESC): ESH/ESC
Task Force for the Management of Arterial Hypertension. J Hypertens. 2013;31(10):1925-1928.



Author, date Main characteristics of the review

Main results

Aerobic exercise training
Borjesson et al, 2016'* 27 RCTs, with a total of 1,480 participants

Cornelissen et al, 2013'®* |5 RCTs, with 633 participants

30—-60 minutes/session, 2—5 times/week, >4 weeks
(6—52 weeks), at 50%—75% HR reserve

59 RCTs, with 3,957 participants

30—60 minutes/session, 3—5 times/week, 4-52
weeks, at moderate intensity (walking and jogging)

Cornelissen et al, 20137

Resistance exercise training

MacDonald et al, 2016'® 64 controlled studies, with 2,344 participants
Moderate-intensity resistance exercise, mean 65%
I-RM; 3 sets, 8 exercises, | | repetitions; 3 times/
week, 648 weeks

Concurrent exercise training

Corso et al, 2016?° 68 trials, with 4,110 participants
60 minutes/session; 3 times/week, 3—144 weeks of
moderate intensity (aerobic exercise at 55% VO,
max; resistance exercise at 60% |-RM

Isometric exercise training

Inder et al, 201 62! I I RCTs, with 302 participants; 6 trials used

handgrip and 5 used leg exercises

Jin et al, 201722

6 RCTs, with 157 subjects

Mean reductions of 10.8 mmHg for SBP and 4.7 mmHg for DBP;
40—-60 minutes/session, >3 times/week, >4 weeks, at moderate or
high intensity was associated with the greatest BP lowering effect
Reduction in daytime SBP and DBP: 3.2 mmHg and 2.7 mmHg

No nighttime BP reduction

Office SBP and DBP reduction of 8.3 and 5.2 mmHg, respectively,
in hypertensive participants; 4.3 and 1.7 mmHg in prehypertensive,
and 0.75 and |.I mmHg in nhormotensive participants

Reductions of SBP and DBP of 5.7/5.2 mmHg in participants
with hypertension and 3.0/3.3 mmHg in participants with
prehypertension

Reductions of SBP and DBP of 5.3/5.6 mmHg in hypertensive
patients and 2.9/3.6 mmHg in prehypertension. Reductions
of 9/7.7 mmHg were found in higher quality studies with
hypertensive participants

Decrease in SBP (4.5 mmHg) and DBP (4.5 mmHg) in hypertensiv
participants

Higher SBP decrease in handgrip (6.9 mmHg) vs leg exercise (4.2
mmHg)

Reductions of SBP and DBP of 8.33 and 3.9 mmHg in hypertensive
patients




Exercise-Based CR & RHTN

Aerobic Exercise Reduces Blood Pressure ) Froretse L
in Resistant Hypertension i E
3 £
Dimeo F, Pagonas N, Seibert F, Arndt R, Zidek W, Westholf T. 3 5
Hypertension 2012,;60:653-8 . o
g " P;J”V‘; g ©
CONCLUSION: The present data show that eort °
aerobic exercise leads to a significant . e
e ° o I:P.'Jl:u- £ 2
reduction of blood pressure in resistant £ U/H E
hypertension. ITT I i
%— B4 1’_'1 E B - -
gw-HITT]En” ]
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Aoknon & npwtoyevng npoAnyn KN

ACSM/AHA Recommendations

= OLUYLELC EVAALKEG TTPEMEL VOL alkoAouBoUV TouAdaytotov 150 min pETpLAC EvTOONC
oepofikn aoknon (40%-60% of heart rate reserve) n 75 min €vtovn aepofia
dpaotnpiotnta (60%-85% of heart rate reserve) eBédopadiaiwc.
Entimedo Tekpnpiwonc: | BaBupog 2uotaong: A

" 'H 1.008UVapHO CUVOUAOMO HETPLOG KL EVTOVNC £VTOoNnG SpaotnpLotnta.
Entimedo Tekunplwonc: lla BaBuocg Zuotaonc: B

= H §paoctnplotnta nPENEL va YiveTat yia dtaotnua touAdxitotov 10 min tn ¢opa.
Entimedo Tekpunplwonc: lla Babuoc Zuotaonc: A

" Mpénel va neplhapBavovrol 8-10 aoKNOELG EVOUVAUWGONG LEYAAWV p.uu«uv
opadwv touAaytotov 2 popec tnv fdopada. AoKnostq HE Bapn, Adotxa n
KAELOTAC aAvoidac Le MPoodsuTtikn aavénon tn¢ avtiotaonc, 8-12 emavaARPewv.
Entimedo Tekpnpiwonc: lla BaBuoc 2votaong: A

(Circulation. 2007;116:1081-1093.)



“Some exercise is better than none” or
“more activity is better”
for primary prevention?

* Aoknon 500 METs-min/week (30 e T
min/4-5 dopéc tnv eBdopada) - T
10% peiwon kwwduvou KA

e 1000 or 2000 METs-min/week -
19% and 35% peiwon kwvdéuvou
KA, avtiotouya.

Cumulative Incidaence CHF (%)
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Figure | Cumulative incidence of incident heart failure accord-

ing to physical activity tertile (unadjusted for competing events
Pandey et al 2015 such as death).
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Advise to follow cardiac rehabilitation programme™
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