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AfloAoynon aocBevwv pE KOPSLAKN QVEMAPKELA YA TNV EvTaln O€

TIPOYPOLUO KOPOLAKNG OIMOKATACTOONG

AvéprLonovAov Mapia
Quatkodeparneutpla, MSc,
Tunuo Kepdiayyeiaknc Arrokataotaonc I.N. AckAnrieio BouAac,
Yrt. Albaktwp latpiknc ZxoAnc EKMA



EIZATQIH

* H kapdlakn avendeELa (KA) ouvexica val ATIOTEAEL TPOKANGN YLAL TNV LOTPLKI) TIAYKOOULWG UE
aUEOVOLEVN CUXVOTNTO, TTAPA TNV KAAUTEPN Slaxeiplon Twv Kapdlayyelakwy tabnocewy,
CUMTEPLAABAVOUEVWY TWV OEEWV OTEDAVLOLWY ETTELCOSIWV.

* H KA amoteAel €va mToAUTTAOKO KAWVLKO cuvdpopo pe uPnAn voonpotnta, BvnoLpuotnta Ko
OLKOVOLLLKN €TILRApUVON yLa TO CUOTNHA VYELAC.

* [pokaAeital oo SOULKEC N AEITOUPYLKEC AVWHOALES TNE KAPOLAC.

e Ta TuTikA cupmtwpota tng KA eival n komwon, n Suomvola Kol N LELWUEVN aVOXA OTNV

QLOKNON TIOU QTOTEAEL CNUAVTLKO TIPOYVWOTLKO TIOPAYOVTA KOl EXEL AUEDH EMUTTIWON OTNV
nolotnta tn¢ {wng twv acBevwy.

* H pewwpevn avoxr] otnv OLGKI‘]GF] dev odeiletal povo oe kapdlakoug mapayoviec aAAd Kol O€
nepLpepLkoUC, OTIWC N HUikA SucAeLtoupyia.

\ 4

NAPANOMIH ZE NPOTPAMMA KAPAIAKHZ ANOKATA2TAZHZ

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.



http://link.springer.com/article/10.1007%2Fs10741-012-9324-0

KAPAIAKH ANMOKATAZTAZH (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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Review

Heart Failure: Exercise-Based Cardiac Rehabilitation: Who,
When, and How Intense?

Mark J. Haykowsky, PhD,” Kathryn M. Daniel, PhD,” Paul S. Bhella, MD,*"
Satyam Sarma, MD,“"] and Dalane W. Kitzman, MD*®

ABSTRACT

The primary chronic symptom in patients with clinically stable heart
failure (HF) is reduced exercise tolerance, measured as decreased
peak aerobic power (peak oxygen consumption [Vos]), and is associ-
ated with reduced qguality of life and survival. Exercise-based cardiac
rehabilitation {(EBCR) is a safe and effective intervention to improve
peak Voo, muscle strength, physical functional performance, and
quality of life and is associated with a reduction in overall and HF-
specific hospitalization in clinically stable patients with HF. Despite
these salient benefits, fewer than one-tenth of eligible patients with HF
are referred for EBCR after hospitalization. In this review, selection for
and timing of EBCR for patients with HF, as well as exercise pre-
scription guidelines with special emphasis on the optimal exercise
training intensity to improve peak Vos, are discussed.



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 AVoors ™, 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

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

ltis 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,

Class®

Level®

Ref*

311,
618-611

618,619

612-615




MNANENIETHMIO KPHTHE UMIVERSITY OF CRETE
TMHMA IATPIKHE FACULTY OF MEDICINE

KAwikr] Kovvwviknc & OKoyeEvELTKE Clinic of Social and Family Medicine
larpikrc P.O Box 2208, Heraklion 71003,
T.6. 2208, 71003 Hpdschewo, Kprytn Crete, Greece

«Avantufn 13 KarevBuvinpuwv O0&nyuwwv
Feviknc latpkne ywa tn Swaxeipluon twv mo
CUXVWV VOO UATWY KoL KATAOTACEWV UYELDCG
otnv MNpwtopabuax @povrida Yyeiogy,
Kwdiwkog MIS: 464637

Noonupo: Kapbuaxn AvEndpkewa

Opaba epyaciag: Ap. Bedbwpog Baoonouhog (Zuvtoviotng)
Ap. Hpaxhng Navrehbaxkng (Avandnpwrng Zuvtoviotng)
K. Xpuoavin Taton (Emotnpovikos Zuvepydrnc)

Emotnpovikos YnevBuvoc: KaBnynuig Xpriotog Awovrg

Mn papuokevutikec - acpoBia aoknaon (1)

Ivotaon 11: Iuwotata n ouyv aepofua doknon petpuag eviacng (3-5 dopeg v
ePbopaba yux 30 wg 60 Aemtd Tng wpag) of acbeveic pe kapbukn avemaprewa NYHA 1-11
Kl amokAswopol appubpwov kay wympiag, yux tn BeAtiwon g AETOUpYKAG IKOVOTNTOL
KOL TWV GURMTWHATWY .

BabBuog Texpnpiwong: I BaBuoc ovotaonc: A

H owpartkn dpaomnpotnta eival anapaitnTn yua touc acbeveic pE kapbiokn avemdpkewd

pe fdon ta efnc:

*  MEwwVEL TNV umKn unnﬂwftumunﬁﬁ'm

 Belnuwver TNV AEmOupylkn]  KavOTNTE, T OCUNMTWROTE KOL T VEUPOPHOVLKEC
mmucr.h[ﬂ;ﬁﬁ

o Mewvelr Tov Kivbuvo mopamopmnnc oTo vOOOKOUEID ofF aoBeveic pe ypdwia wopdioxr
avendpkeia™

Ivotaon 22: O/H duowBepaneutric/tpua mov mapeyel unnpeoieg oty N.Q.Y. ouotrivetat
v oyebudoEL kan va mpoteivel otou aoBevels pe K.A., To katalinho npoypappa cwypatiknig
QOKNONG JE CUYKEKPIIEVES OUTTACEL, OXETIKG PE TO Elbog, n Sudpkewa g ouvebplag ko
TNV EVTaom e okn unq.*'g’

BaBpoc Texpnpiwong: | BaBuoc olotaong: B

Ie aoBeveilc pe KA. (kupiwg pe fma ko cofapn KA.}, Adyw tng pewpevng wavotrag
puown; Spaompomrag, n ketapnion npoypoppdtwy owpaTkiG Goknong yopnidg
EVIQONG MOV Qnogkonel otnv evioyuan peydAwv puikwv opdbwy kot e aepofuag avioyic,

Behtuwver onuavikd v modtnra {whc mquﬁ'w.



Mowouc adopa?

KAwika otaBepouc acOeveic pe:

* Mewwpévo kKhdopa " Bnupatodotn, Amvidbwt
" Yuokeun umoBonBnong

eEwBnonc apLotepnC , ,
4 A.
kKotAtoc (HFrEF) &F\),fg?)mq MOLALAS
" AtatnpnUEVO KAAoUQ * [npatol acBeveic pe
' ' rnoAAatAa cuvoda
E‘c’we,ncr 6 APLotepNG npofAnuata (frail
kKol\tac (HFpEF) satients)

= NYHA I-1lI



The New York Heart Association (NYHA) Definition

NYHA Class Level of Clinical Impairment

No limitation of physical activity. Ordinary physical activity does not cause undue
breathlessness, fatigue, or palpitations.

Slight limitation of physical activity. Comfortable at rest, but ordinary physical
activity results in undue breathlessness, fatigue, or palpitations.

Marked limitation of physical activity. Comfortable at rest, but less than ordinary
physical activity results in undue breathlessness, fatigue, or palpitations.

Unable to carry on any physical activity without discomfort. Symptoms at rest
can be present. If any physical activity is undertaken, discomfort is increased.




KAwika otaBepol aoBevelc Bewpouvtad:

Otav TIc teAevutaiec 6 eBdopadec Sev mMapoucLACOUV
e aA\ayn otnv taflvounon NYHA

e voonAela oxetikn pne KA

* ooPBapo kapOLayyeLaKo emelc0OL0

Canadian Cardiovascular Society Heart Failure Management Guidelines. 2015. Can J Cardiol;31;3-16



AvtevOeiéelc cuppETOXNC OE tpoypoppa KA

' ' * >1.8 Kgr Tig teAeutaieg 3
* Koapdiakng atttoloylag uépqu S S

— 0L otedaviaio MeLc68L0 * Meiwon tng cUCTOALKNG
TILEONC KATA TNV AloKNOoN

, , * NaApotl npeptac>100b.p.m.
— Muokapditida, nepkapditda . NYHA IV

— Aotabnc otnOayxn, 2uotoAwn mtieon, Aotabng appubuia

— JUUMTWHUOTIKA QOPTLKI OTEVWON

— OpopBwon

— MMpoodeuTikn endeivwon TwWV CUUMTWHATWY TLC TEAEVTAlEC 3 HEPEC
 Mn kapdlaknc attioAoyilog

* OfU ouoTnNULKO voonua- Nupetocg / pAsypovn

* OpBomedika, veupoloylka i aAla rtpoPAriuata mou epmodilouv TNV CUMUETOXA

* AppuBuotocg cakxopwdnc dtaBritng kot Bupoeldnic

* JoBapo XAl

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



Aoknon
&
Kapdiakn AvenapkeLla

AZODAANEIA ANOTEAEZMA



A=IONOlHzH (Mowog, Mote, Moco)

* lotoplko

* Kapéloayysiakn Aettovpyia
e |kavotnta yita AcKnon

* AsltOoUpyLKA TEOT

* Mowotnta Zwng

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



e Mapovoa Nooog
e Juvoda Noonpata

lotopLKo
KAk €€€taon
, Kapbdloypadpnua
KapdloAoywkn Triplex
E¢€taon

Epyaotnplakeg E¢etaoelc

Naparounn acOevn yla
aéloAoynon Lkavotntog
aokKnong




AfloAoynon Ikavotntac yia Aoknon

AepoBLa Ikavotnta Elomtvevotikol MUEg

loopporia




A&loAoynon Aepofilog Ikovotntog

Epyoomnipopetpia (CPET) n aAlo symptom limited mpoodeutika
QUEAVOUEVOU £PYOU AELTOUPYLKO TEOT, 6MWT

H €vtaon tnc agpoflac aocknong umtoAoyiletal pe faon:
* Peak VO,

* HRR

 Borg Scale (perceived exertion)




Epyoomipopetpia

AEoN HETPNON TNC EMAPKELOC TOU
KaPOLOAVOTTVEUOTIKOU CUCTHUATOC KOTA TNV

EKTEAECN £pPYOU
* [poobloplopog evtaong aocknong (%Peak VO,)
* MpoyvwoTtwkol napayovteg (VE/VCO,slope)
e AfloAOYNON QITOTEAECUOTLKOTNTOC TIPOYPAUUOTOC

e AvermBupuntec avildpAoeLC OTNV AoKNoN

Nadruz, Wilson Jr et al. “Prognostic Value of Cardiopulmonary Exercise Testing in Heart Failure With Reduced, Midrange, and Preserved Ejection
Fraction.” Journal of the American Heart Association vol. 6,11 e006000. 31 Oct. 2017



Epyoomiipopetpio — Weber Classification

Class Peak VO,

(ml/min/kg)
A >20
B 16-20
C 10-16
D <10

VO.=0xygen consumption.

Severity of
functional impairment

Little or no impairment

Mild to moderate impairment
Moderate to severe impairment
Severe limitation



Modified Borg Dyspnoea Scale | KéT[(DG n

05 VERY, VERY SLIGHT (just noticeable) Rating Of Per Ceived Exerﬁon

Borg RPE Scale

How you feel when lying in bed or

Very, very light sitting in a chair relaxed.
Little or no effort,
Very light
5 SEVERE
6 Fairly light
7 VERY SEVERE Target range; How you should feel

Somewhat hard with exercise or activity

Hard

Very hard How you felt with the hardest work
you have ever done,

A ’ Very, very hard
UVOTTVOLQ Maximum exertion Don't wark this hard!




Aélohoynon Auvapung

© Randy Glasbergen
glasbergen.com

1RM

To péyloto poptio mov Unopei va
onkwoelL 0 acBevic pa popa

Avw akpa: 30-40% 1RM
Katw akpoa: 40-50%1RM

* GLASBERGEN

“Resistance training is just as important as
cardio. Train yourself to resist chocolate,
pastries, fried foods, beer, pizza....”

EvaAAaktika: Suvapopetpo/iocokivnon

Savage et al. Effect of Resistance Training on Physical Disability in Chronic Heart Failure. Med Sci Sports Exerc. 2011 August ;
43(8): 1379-1386



A¢loAoynon Avamnvevotikwv Muwv

Avvopn
Pl .. MEyLOTN ELOTMVEUGTLKI TILEGN (cmH,0/sec)
PE, ., MEyLOTN EKTTVEVOTIKN TILEGN (cmH,0/sec)

Avtoxn

Maximum threshold pressure (Pthmax)

Laoutaris ID, Dritsas A, Adamopoulos S, Brown MD, Cokkinos DV. Effects of inspiratory muscle training in patients with chronic heart failure. J Am Coll Cardiol.
2008;52((23)):1888—1889.

Yrepnxoypadikn aéloAoynon dtappaypatoc

M Etaténlcn NORMAL BREATHING

SUBCOSTAL APPROACH

MNaxog

Miyagi et al. Diaphragm Muscle Dysfunction in Patients With Heart Failure. J Card Fail. 2018 Apr;24(4):209-216. doi: 10.1016/j.cardfail.2017.12.004. Epub 2017 Dec
28.


https://www.ncbi.nlm.nih.gov/pubmed/29289723

AfloAoynon loopporiac

Walk-and-Turn
Test

One-leg
stand Test




Aewtovpyika Teot

6 Minute Walking Test (6MWT)

Awddpopog 30m xwplc epmodia

* JtaBepn Beppokpaocia, vypaocia

e Aveto viUoLuOo

e AfloAoynon (wtkwv onueilwv, duomvolag, Komwong Kabe 2’

* 0Odbnylec yia Badlon 600 1o yprnyopa pmopel (duvatotnta va oToUATACEL 1 va -
kKaOioeL evdlapeoa yla 000 xpelaletal) e

 EvBappuvon

e >25m kAwika onpavtiki dtadopa

Uszko-Lencer et al Reliability, construct validity and determinants of 6-minute walk test performance in patients with chronic heart failure International Journal of
Cardiology Volume 240, 1 August 2017, Pages 285-290.
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The timed up and go test (TUGT) (si 1o Standl @i

" STEP 3
» STEFR Z Tuir s araiirnc
Walk T meters the Come
(=l
JUVTOMO AELTOUPYLKO TEOT afloAdynong — AN j
KWVNTLKOTNTAC KOLL LOOPPOTTLQLG tSxmred £ 50} crep ;

Walk 3 rmieters

X meters (approx. 10 feet)

Timed Up and Go Test: A Reliable and Valid Test in Patients With Chronic Heart Failure. Hwang et al (2015) J Card Fail. Oct 9. pii: S1071-9164(15)01124-0.


https://www.sciencedirect.com/science/article/pii/S0167527316328662#!
https://www.sciencedirect.com/science/journal/01675273
https://www.sciencedirect.com/science/journal/01675273/240/supp/C

Mowdtnta Zwnc Qol

1500 Sradopetikd epyaleia pEtpnonc Qol

levika epwtnparodoyia EL81KG EpwTNATOASYLA

*SF-36 : .. :
. : : *Minnesota Living with Heart
Sat/sf act/o.n ATEE (S2ETe) Failure Questionnaire (MLHFQ)
questionnaire

* Ta amoteAéopaTa UopouV VoL cUYKPLOoUV pE

d}\)\ss OpAdEG osoeevd)v ’ *EpWTAOELG TILO OXETLKEG E TNV KABE MABNoN Ko
*KaAn alomiotia Kal ykupotnta TQL GUMTITWLLOTOL
*Melwwpeévn evaloOnoio o€ CUYKEKPLUEVOUG *MeyaAUtepn svalcOnoia otnv aAhayn

TIAPAYOVTEC TNG KABE vOoou

Eurich et al. (2006) Health Qual Life Outcomes. Assessing responsiveness of generic and specific health related quality of life measures in heart failure. Nov 24,4:89.



AfloAoynon — 2xedracpoc Npoypappotog —
BEAtioto AntotéAeocpa - Acpalela

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

* Increasing long-term adherence and reaching the frailest

natients are challenging goals for future initiatives in the
field.

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