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Eloaywyn

 H kapdiakn avemnapkela (KA) amoteAel €va moAUTAoko KAWLIKO cuvdpopo pe udnAn
voonpotnta, BvnolpotnTa Kol OlLKOVOULKN EMLBAapuvon ylol To cUOTNHA LYELQC.

e Tal TUTILKA cuprttwpata tng KA elval n komwon, n Suomvola Kot n HELWHEVN avoxXn oTnV
QLOKNON TIOU QTTOTEAEL ONUOVTLKO TIPOYVWOTIKO TIAPAYOVIO KOl €XEL AUECN ETUMTWON
oTnv mowotnta NS {wng Twv acBevwv.

Aoknon

WC CUUMANPWHATLKN OgpamneuTtiki MPocEyyLon Twv acBevwyv pe KA

Conraads VM, Van Craenenbroeck EM, De Maeyer C, Van Berendoncks AM, Beckers PJ, Vrints CJ. Unraveling new mechanisms of exercise intolerance in chronic heart failure: role of exercise

training. Heart Fail Rev. 2013 Jan;18(1):65-77.
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http://link.springer.com/article/10.1007%2Fs10741-012-9324-0

Aoknon kat KA

H doknon ¢paivetatl «EAKUOTLKA» BEpaTMEVUTLKN TIPOCOEYYLoN KaBwG emdpA o€ KEVIPLKOUG Kal
nepLPEPLKOUC TTAPAYOVTEC.
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Exercise and heart failure

Figure 1 PubMed results searching for ‘exercise and heart failure’.
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ESC Heart Failure 2018; 5: 222-232
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EDITOR'S CHOICE GUIDELINES

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure: The
Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of
Cardiology (ESC)

Developed with the special contribution of the Heart
Failure Association (HFA) of the ESC @

Piotr Ponikowski ™, Adriaan A Voors &, Stefan D Anker, Hector Bueno, John G F Cleland,
Andrew J S Coats, Volkmar Falk, Jose Ramon Gonzalez-Juanatey, Veli-Pekka Harjola,

Ewa A Jankowska, ... Show more

European Heart Journal, Volume 37, Issue 27, 14 July 2016, Pages 2129-2200,
https://doi.org/10.1093/eurheartj/ehw128
Published: 20 May 2016

Recommendations

Class®

It is recommended that regular
aerobic exercise is encouraged
in patients with HF to improve
functional capacity and symptoms.

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

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

Leve| "
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HF-ACTION & Aerobic Capacity

Table 4. Change in 6-Minute Walk Test and Cardiopulmonary Exercise Test Results
Median (IQR)

L 1
Exercise P
Usual Care Training Value
Baseailine to 3 mo*=
Distance of 6-minute walk, m S (28 to 37) 20 (-15 10 57) <<.001
(n = 1835)

Cardiopuimonary exercise time, 0.8 (0.6 10 1.9) 1.5 (0.3 to 3.0) <<.001

NN = 19148 —_

Peak oxygen consumption, 0.2 (1.2 to0 1.49) 0.6 (-0.7 to 2.3) <.001
A</ - 70)
Basealine to 12 mo®
Distance of 6-minute walk, m 12 (30 to 55) 13 (28 to 61) 26
(N = 1444)
Cardiopuimonary exercise time, 02(-1.0to 1.7) 1.5 (0O to 3.2) <.001
min(n = 1476)

aK OXygen consumpion, 0.1 (—-—1.51t0 1.8 0.7 (—1.0to 2.5) <.001
mL/Kg/min (N 1442

Abbreviation: IKOR, nterquartie range
2 Compilete case analysis. Expected 2284 patients at 3 months
S Compiete case analysis. Expected 2159 patients at 12 months

HF —ACTION (O’Connor et al ,2009)
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HF-ACTION
Mortality & Morbidity

Table =2. Clinical Events

No. (96) of Patients
I 1
Exercise
Training P

Usual Care

Event (n=1171)= (N = 1159) HR (95%6 CI) Value
All-cause mortality or all-cause 96 (68) 759 (65) 0.93 (0.84-1.02) 13
hospitalization (primary end point)
Cardiovascular mortality or 677 (58) 632 (55) 0.92 (0.83-1.03) 14
cardiovascular hospitalization
Cardiovascular mortality or heart 393 (34) 344 (30) 087 (0.75-1.00) 06
failure hospitalization
Cardiovascular mortality or heart 403 (34) 353 (30) 087 (0.75-1.00) 06
failure hospitalization or cardiac
transplantation or left ventricular
assist device
All-cause mortality, all-cause 906 (7F7) 885 (¥6) 0.99 (0.90-1.08) 79
hospitalization, emergency
department visit, or urgent clinic
visit for heart failure exacerbation
All-cause mortality 198 (17) 189 (16) 0.96 (0.79-1.17) 70
Cardiovascular mortality 143 (12) 131 (11) 0.92 (0. 74-1.15) AT

Abbreviations: Cl, confidence interval; HR, hazard ratio.
A Follow-up data forms were not available for 1 patiaent.
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BELARDINELLI et al, 2012

Quality of Life
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Similar effects of low to moderate-intensity
exercise program vs moderate-intensity
continuous exercise program on depressive
disorder in heart failure patients

A 12-week randomized controlled trial

Baseline and changes of the PHQ-9 scores after 6 and 12 weeks
follow-up between the 2 exercise and non-exercised groups.

LMIE MICE Non-exercised
Depression Scale (n=23) (n=23) (n=23) P value
Basaline 1612431 16.34+258 10 H0+4.14 B
B weeks follow-up T.74+32% TH3+322 11.65+3.28 =001
12 weeks follow-up 365+121 312+1.18 Bod+214 =001
P vale < 001 <. 00N 002
Percent of changes (%) o 80.9 46.46

ME = low 10 moderate-intensity exercise, MICE = modamte-inkensity continuous axercize, PHO-9=
patiermt health gueshonnaire-9

Abdelbasset et al. (2019)
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[Mowouc adopa?

KAwika otaBepouc acOeveic pe:

"AlaTnPNHUEVO KAAoUO £€WBNONC ApLOTEPNG

. Me’quévo K)\doua’ oac (HFpEF)
g&wbnong aplotepng "Bnuatodotn, Amviswtn
kotAiag (HFrEF) *[npatot acBeveic pe moAhamAd cuvoda
= NYHA [I-1 npoBAnpata (frail patients)
*NYHA IV
=Y uoKeun utoBondnonc apLotepPnC KoLALOC
(LVADS)
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Aoknon & HFpEF

Study
Khaitzman 20170
Edeilmann 2011
Smart 2012
Kitzman 2013

Overall Effect

= D O0%. P =0 .45

Study
Kitzman 20170
Edelmann 2011

Gary 2004
Smart 2072

Kitzman 2013

Overall Effect

= 0.00%. p =0 .44

Teass for overal eSect. e OO0

VWMD (95% CI1) % Weight
T 2.60 (1.38, 3.82) sS8.17
4 .00 (1.97. 6.03) 21.13
1. 60 (-2.61. 5.81) 4 90
1.80 (-O0.54, 4._14) 15.80

O 2. 72 (1.79. 3.65) 100.0

- - + - - - -
-2 - o 2 = s

“ Favors control Favors exercise —>

Change in peak oxygen uptake

VWMD (959 C1) Yo Weight

Test for overall effect. p= O 02

-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) 373
<> -3.97 (-7.21. -O.72) 100.0

25 s = o - s

« Favors exerc 1=a Favosrs control >

Change in MMLWHF Score

Pandey et al. Exercise training in patients with heart failure and preserved ejection fraction. Meta
analysis of randomized control trials. Circ Heart Fail 2015; 8: 33-40
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Format: Abstract - Send to -

J Cardiopulm BRehabil Prev. 2019 Sep;32(5):3058-317. doi: 101097 HCR. 00000000 00000359,

Exercise Interventions in Patients With Implantable Cardioverter-Defibrillators and Cardiac
Resynchronization Therapy: A SYSTEMATIC REVIEW AND META-ANALYSIS.

Steinhaus DAY, Lubitz 84, Moseworthy PA, Kramer DE.

= Author information

1 Saint Luke's Mid America Heart Institute, Kansas City, Missouri {Dr Steinhaus); Richard A. and Susan F. Smith Center for Outcomes Research
in Cardiclogy, Cardiovascular Division, Departmeant of Medicine, Beth lsrael Deaconess Medical Center, Harvard Medical School, Boston,
Massachusetts (Dr Kramer), Cardiac Arrhythmia Service, Department of Medicine, Massachusetts General Hospital, Harvard Medical School,
Boston {Dr Lubitz); and Cardiovascular Division, Department of Medicine, Mayo Clinic, Rochester, Minnesota (Dr Moseworthy).

Abstract

PURPOSE: Physical activity improwves outcomes across a broad spectrum of cardiovascular disease. The safety and effectiveness of
exercize-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 Tfollowing search terms: "implantable cardioversr-defibrillators™; "ICD"; "cardiac
resynchronization therapy"”; "CRT", and any one of the following: "activity", "exercise"; "training"; or "rehabilitation”; from Januarny 1, 2000 1o
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 trials, and 1
randomized crossowver 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
45 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
535 patients (0.9%). Implantable cardiovener-defibrillator shocks in follow-up were less common in patients receiving any exercise
intervention {153.6% vs 23%., OR = 0.68; 95% CIl, 0.48-0.80, P = .001). (Equation is included in full-text article. )02 peak improved significantlhy

in patients receiving exercise intepveniion (1 Q8 s Dedimm=teg iR

CONCLUSIONCND conclusion, exercise interventions in patients with 1CDs and CRT-Ds appear safe and E@Lack of consensus on
design and endpoints re i i i i iz i =EE
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Aoknon & LVAD

* Aiya RCT, pe pkpo deiypa Kot SLapKeLaL.
 H doknon pmopet va yivel pe acpaAeia kot va BeAtiwoet tnv peakVo., 6 MWT, tn
nuikn duvapun, & tn Qol.

AcKnon younAng Evtoong

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
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AvTeVOELEELC CUMETOXNC OE TIPOYPALUOL AOKNONG

ATOAUTEC
e Kap&LoKnc attioloyiog 2XETIKEG
« 080 otedaviaio emelodbL0 * >1.8 Kgr tig teAevtaieg 3
e Acotabnc otnba >UOTOALKN Ttieon, AotaBnc appubuia oS
nq ’ n Vxnl ' n nl nq pp IJ' ° Meiwon ™Nn¢ GUGTOAlKﬁC
* Muokapditida, mepikapditidba nieong Katd TV Aoknon
* JUMITTWHOTLKN 0LOPTLKA OTEVWON * MaApol npepiac>100b.p.m.
* OpouBwon

* Mpoodeutikn eMOEVWON TWV CUMMTTWHATWY TLC TEAEUTALEC 3 LEPEC

* Mn kapdLaknc attioAoylog
* O&U ouoTNULKO voonua- NMupetog / pAsyupovn
* OpBormedika, veupoloyikd i aAa tpoBAnpata mou eumodilouv TNV CUUUETOXN
* AppuBuLotoc cakyxapwdng dtafntng ko Bupoeldnc
* JoBapo XAN

Haykowsky et al.Heart Failure: Exercise-based Cardiac Rehabilitation: Who, When, and How Intense? Canad J Cardial 2016;32:5382-7.
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Zuvrtayoypagpnon Aocknong

e TUTIOC e AlApKELO
= AepoBikn (Zuvexnc vs ALOAELUHATLKE) * 5-10° Warm up
= AoKAOELC avTioTaoNC e 20°-40’ Training Phase
» AVOTIVEUOTIKEC OOKNOELG * 5’-10° Cool down

* Evtaon * Juxvotnta
e VO2 Peak e 3-5 times/week
* HRR- HRpeak
* METS e JUVOALKN AlapKeLla
* Borg Scale e At least 8-12 weeks
* 1RM
* Plmax

Selig et al, 2010
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AgpoBia aoknon

* Artote)el tn Baon oxedLacpoU TOU TIPOYPALUATOC ACKNONG OTOUC
aoBeveic pe KA
» Méonc Evtaonc 2uvexnc Aoknon(MICE)
» YynAncg Evtaonc AwoAswppatiky Acknon(HIIT) (1/2, 1/1, 4/3)

» XaunAncg Evtaonc AtaAsippatiky Aoknon(LIT)

° 'E vtaon : IMToA¥ £0xoAn EvYxoin MéTpua ADGKOAN
VOs,cak  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
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MICE vs HITT

* MICE — amoteAeopatikn, aodaAnc, eukoAa avektn (Cattadori et al, 2018)

* HITT - Mo €vtovo epeBlopa oe iepldepkoUC LUEC HE AlyOTEPN KapdLlayyeLlakn
enBapuvon.

* H HIIT umtootnpiletat va urteployvel tng MICE ocov adopa tn VOzpeak oe
aoBeveic pe KA kat pewwpevo KE yeyovocg mou odnyet og kaAutepn ototnta (WG
(Wisloff et al 2007, Haykowsky et al 2012, Smart et al 2012).

* EukoAOTEPN Ao TNV AePOPLa CUVEXNA;

* Mmopet n vPnAn €vtaon va enttevyBel oe OAouc Touc acBeveic pe Kapdlakn
AveTapKeLo?
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HIIT & Aerobic Capacity

Endothelial function Maximal oxygen uptake
- e * 27 aoBeveig HFrEF
] NS 2 ~Ns * 3 dopéc/ 12
=1 —— ¢ i —— ¢ eBbouddec
= —— eTBAEMOMEVN
- e aoknon
= e [ == P <o.01 * 3 opadec: HITT, MICE,
=N s =— *° RRE
ey * HIIT: 4:3, 90-
- = 95%HRpeak: 50-70%,
s s = 38 min
7 = 2 * MICE: 70-75%
Baseline Follow-up Basetine Follow-up HRpeak, 47 min

Wisloff et al, 2007
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Table 3. Main Outcomes

HIIT vs MICE
SMARTEX Heart Failure Study

HIIT vs MCT HIIT vs RRE MCT vs RRE

Adjusted contrasts, baseline to 12 wk

LVEDD, mm 12361012 28(-5.200-04" 16(-4.201.1)

LVEF % 15(-2.1105.1) 25(-051055) 0.0(-2.7 to 4.6}

Vo, . ML-kg~-min 04(-1.7w008) 1.4(0.2 10 26" 1.8(0.510 3.0t

NT-proBiP, ng/lL 05 (-724 10 538) 52 (-489 1o 384) 43 (-500 1o 587)
Adjusted contrasts, baseline to 52 wk

LVEDD, mm 0.1(-291w02.7) 0.7 (=3.7 o 2.4) 05(-36m25

LVEF % 1.3 (=3./ 0 1.7) 03(-28121) 09(-1.71036)

I".':'..--.a' mL-kg~"-min 01 (=181 2.0 0.3(-2.3101.6) D4[-2311.3

NT-proBhP. ng/lL 6(=528 10 517) 33 (=462 to 529) 39 (=491 1o 569

9 kévtpa, 2009-20015, 261 acBeveic HFrEF
12 eBdopadec emiBAenopevn doknon
A&lohoynon otnv apxn, 12 €B6., 52
eBdopadeg

3 opadec: HITT, MICE, RRE opoilwg pe
Wishloff et al, 2007.

HIIT was not superior to MICE.

51% HITT aoknOnkav o xapunAdtepo HR
80% MICE aoknOnkav o€ YnAdtepo 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.
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A2KH2EI2Z ANTI2TA2H2

Eido¢ ‘Evtaon EmavaAnyeg -2et Zuxvotnta ZUuVoALKN
Aldpkela
EAaoTtikol Movo shadpa Emtavalrn 2ET Aoknon/  2wg3 dopég 8 wg 12
IudVTSQ, den peLg Avanavon tnv €Pfdopada eBdopadec
EAeUBepa Apxtka 40% tng 815 9.4 1/2
Bapn, 1 RM
MnxoavAipata  2TodLlakad we
Evouvapwong 60% tng 1 RM Adpkela  MpoBépuavon  AmoBepareia
9-13 B KAOe
otn Borg aoKNoNC
Scale
4"-6" 10’ 10

e AMOO®YIH GAINOMENOQY VALSAVA
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Resistance Exercise & QoL
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Jarkofska et al, 2008
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AVOTIVEUOTIKEC OLOKNOELC

* APKETEG EPEUVEC AVAPEPOUV PELWON TNG ELOTIVEVOTIKAG Suvaung (MIP) o
?Itoee)vaq ue KA avadelkvuovtag TNV onUacio Twv ELOTIVEUOTIKWY OL0KACEWV
MT

 |56lwc:
» Ye a0Beveic oe aobeveic pe VO2peak<18ml/kg/min
e Y& aoBeveic pe Svomnvola

TOMOC ‘Evtaon AldpKeLOL Zuxvotnta 2UVOALKN ALdpKELOL
Resistive IMT, 30% wg60% 20" - 30° 3 w¢ 5 dpopec tnv TouAdxlotov 8 eBdopadec
Threshold IMT  tng PImax eBdopada
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AoKNOoN ELOTIVEVUOTIKWY HUWV - IMT

l Table 2 e Characteristics of Included Studies
Patients (Diagnosis, N Int(e;rventlon
Randomized, N Analyzed, oS Outcome / \
Age, Sexes) Treatment Control Measures Results
Adamopoulos et al*® Chronic heart failure; 52 rand- ET/IMT ET Dyspnea, LVEF, ET/IMT group resulted in a sig-
omized; 43 analyzed; Pl__.. SPI__., and nificantly higher benefit in
58.1 y; 83.7% male Qol SPL,.... Qol, and dyspnea
Laoutaris et al?! Chronic heart failure; 28 rand- ET/INMT ET LVEF, peak VO,, ET/IMT resulted in additional
omized; 27 analyzed; Pl ... SPl ... dysp- improvement in muscle
57.8 y; 81.5% male nea, QMT __ .. strength, dyspnea, and Qol
QMS, and in relation to ET
MLWHFQ.
Winkelmann et al?*? Chronic heart failure and ET/INMT ET 3¢ BGUAE f CTEOT Y ) W The addition of IMT to ET
inspiratory muscle weakness; peak Vo,, ventila- results in improvement in
38 randomized; 24 ana- tory efficiency, cardiorespiratory responses
lyzed; 56.5 y; 45.8% male 6MWT, and QolL to exercise

Abbreviations: 6MWT, 6-minute walk test; ET, exercise training; IMT, inspiratory muscle training: LVEF, left ventricular ejec tm

Living With Heart Failure Questionnaire; Pl__ . maximal inspiratory muscle strength; Pth_ _ , inspiratory muscle endurance; OQOMS, quadriceps muscle strength;

OMT .. peak quadriceps muscle torque; Qol, quality of life; SP1__ . sustained maximal inspiratory pressure; VO,, oxygen uptake.

4 / Journal of Cardiopulmonary Rehabilitation and Prevention 2016:00:1-7 www_jcrpjournal.com
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Aladppaypa & KA

Opwc...

* Alya €lval yvwoTta ylol ToV NXOVIOUO oVATTTUENC LUIKNC atpodlag
TWV ELOTIVEUOTIKWY HLUWV KoL KUPLWC Tou SLladpayuotoc amno ta
apxLka KloAag otadia tng KA.

* MMoAAamAEC LotoAoyLkEC aAAayeC paiveTal va cupBaivouv oto
Sladpayua tpLv amno epdavn Lelwon tne elomvevoTtikng Suvaung (in
vitro) kuplwc oe HFpEF (Gillis et al, 2016)ot omtoiec pelwvovTal YE TNV
aoknon (Scott et al 2015).

* MNepattepw Epevva uTtokeipevnc SuoAettoupyiac Stappaypatod.
* AVOTIVEUOTLKEC QLOKNOELC 0€ OAOUC TouC aoBevelg e KA?
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NMES

* BeAtwwvel VO2peak, 6mwt, Qol, katabAwdn, Asttouvpyia evéoBnAiou
OUYKPLTLKO HE KoBOAou aoknon

e EvaAlaktikn peBodoc aoknonc tblwe oe acbeveic mou dev pnopouv
VOl CUULUETEXOUV O€ TUTILKO Ttpoypappa acknong (NYHA 1V)

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.
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BEATLOTO TIPOYpOUUOL???

* |deally, a patient-tailored exercise training programme is prescribed
instead of a “one size fits all” approach.

* Increasing long-term adherence and reaching the frailest patients are
challenging goals for future initiatives in the field.

4 - )
~—

ASDAANEIA e AMOTEAEZMA

- )

AfloAaynon — Zxebraopnoc MNpoypappotoc —BEAtioto Anotédeopa - AcpaAela

Van Craenenbroeck E.M. 2017. Exercise training as therapy for chronic heart failure Vol. 14, N° 43 - 12 Apr 2017
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Aoknon & MNpwtoyevnc MpoAnyn KA

* H puokn dpaotnpLotnta otn peon nAwkia (mean age 49) amoteAei
aveEapTnTo Kol LETAPANTO napayovta Kivduvou voonAeioc Aoyw KA >
65.

* H yapnAn ¢voikn Spaotnplotnta ailvetal va oXeT(ETAL LE AUVENUEVO
ooooTo epdavionc dltaotoAknc SucAeltoupyilac KL emopevwe pe HFpEF.

Pandey et al. Changes in mid-life fitness predicts heart failure risk at a later age independent of interval development
of cardiac and noncardiac risk factors: the Cooper Center Longitudinal Study. Am Heart J 2015; 169: 290-297.
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“Some exercise is better than none” or
“more activity is better”
for HF primary prevention?

on
o
]

e Aoknon 500 METs-min/week (30
min/4-5 dopec tnv efdopada) -
10% peiwon kwvduvou KA

e 1000 or 2000 METs-min/week -

19% and 35% peiwon kivdéuvou
KA, avtiotoua. S T ST T T

Time (Years)

ur
o

&
o

Cumulative Incidence CHF (%)
"~ w
o o
T 14

o

Figure 1 Cumulative incidence of incident heart failure accord-
ing to physical activity tertile (unadjusted for competing events

Pandey et al 2015 e s
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ExtraHF

* Auénuevo evbladepov yla tnv dlaxeiplton TG vooou

* QotOO0O:

* MMocooto 40% TwV KOPOLOAOYLKWVY KEVTPWYV 0TNV EupwTn mou KAAUTITOUV TO
48% twv aoBsvwv pe KA dev ocupmeplhapfavel tnv aocknon otn Sltaxeipon
NG vooou

* To 60% TwV KAPOLOAOYIKWYV KEVTPWYV TTIOU ATAVTNOAV OTL XPNOLLOTIOLOUV TNV
aoknon otn dtaxeipton Twv acBevwv pe KA dev akoAouBouv eviaila
NPWTOKOAAQ doknong (tumocg aoknoncg & doun) ta omola va cupBadilouv pe
TIc odnylec tng ESC.

Piepoli et al, 2015
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Cardiac Rehabilitation

Department
Asklepieio Voulas General Hospital
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