PETJIEAHN YIAHAK Y1K:796.012.1:616.12

doi: 10.5937/FK77-47330

OUN3NYKA AKTUBHOCT 11 CPYAHA CIIABOCT CA
OYYBAHOM EJEKIOIVNOHOM ®PAKIINJOM JIEBE KOMOPE

Jupuja Mukuh', Mapuja ba6uh?, Apcen Pucruh*’, Harama Mapkosuh Huxkomh'?,

Crannmup Crojubkosuh’, Mapuja Manypa’®, [lejana ITomosuh>*

"Knuunako 60MHNYKY LeHTap 3Be3aapa
*YHMBep3UTeTCKY KIMHUYKY LeHTap Cpbuje
*MemnuuHcku dakynret, YHuBepautera y beorpagy
*Qapmaneyrckn akynreT, YHuBepauret y beorpany
*Qaxynrer criopra U GU3MYKOr BaCINTamba, YHUBep3uTeT y beorpany

Cakerak

Cpuyana c1abocT ca 04yBaHOM ejeKIMoHoM dpaxuujoM nese komope (HFpEF) mpepcrasba KIMHUYKY CHHAIPOM Y KoMe je omTehena
cTpykTypa u GyHKIHMja cpita, ca KpyToiuhy cpuaHor muinrha u mosehanum nputucnumMa y gujactonu u y miyhHoj umpKynanuju, Koju je
TI0 HajHOBMjMM CXBaTambUMa CUCTEMCKa 60/IecT MUKPOIMPKYy/Ialiuje ca XpoHnuHOM nHbnaMarjom u 6onemhy hemmjcxor merabonusma.
Llum oBor pajia 610 je Aa ce Ha OCHOBY JOCTYIIHUX MCTPAXXUBaha Ofpeny mosesanocT usMehy dpusmiake aktnsrnoctn u HFpEF. Ipernefom
TOCTYIIHE IUTepaType II0Ka3aHo je [a CefleHTapHNU HA4MH )KMBOTA IIPECTaB/ba GpakTop pusnuka 3a HactraHak HFpEE, a fa konTMHYynpana
¢busnuka akTMBHOCT HpeBeHnpa Hactanak HEpEE, ok kop oco6a koje cy Beh o6onene og HFpEF nmosehaBa dbyHKumMOHAIHY KallaluTeT,
Kao ¥ KBAJIMTET KMBOTA, YC/Ieh H0o6o/bplIama OKCUAATUBHOr MeTabomisma nepudepunx muuntha. Yuiiaj Ha nobospliame AUjacTONIHE
bynkumje cpua ocoba ca cpuanom cmadohy jour yBex je mpenmet ucnutubama. bomecunim ca HFpEF najuenthe nMajy Beoma cMarbeHy
TOJIEpAHIINjy HAIIOPa, Te je MHANKOBAHO MHAVNBIAYaII30BaHO IPOIICHBatbe G13UIKe aKTUBHOCTH y CKIaAY ca IBbUXOBUM MoryhHOCTHMA
U TOJIEPAHIIMjOM HAIOPa, Hajoosbe je KoMOMHAIja aepOOHOT TPEHIHTIa, BeXKOU CHare, bajaHca 1 afjleKBaTHe fujeTe. 3IaTHN CTAHAAPH 3a
IPOLIeHy aepoOHOT KaIalNTeTa je KapAUOIIy/IMOHANIHY TecT ontepehera koju omoryhaBa Mepeme mapamMeTapa, Kao LITO Cy: MOTPOLIHA
KICEOHIKA, MaKCHMa/IHa cpYaHa GppeKBeHIIa, Kao 1 IPBY 1 APYTHU aHAepOOHI Ipar, Koji oMoryhaBajy fosuparbe MHTEeH3UTeTa (pUSIIKOT

onrepehema.

Kmbyune peun: HFPEF / ®YHKIVMOHAJIHM KAITAIIMTET/ KAPAVOITYJIMOHAJIHN TECT OIITEPEREIA/ CENEHTAPHU
HAYVH J)KVMBOTA / ®PU3NYKA AKTYBHOCT

CPYAHA CITABOCT KAO nepudepnuje, maspe je y ryha Ha oKCUreHaLnjy u mo-
KOMIUIEKCAH KIIMHNYKU HOBO IIyMIIa y CBe OCTaJjie CICTeMe OpraHa, oMoryha-
CHMHIPOM Bajyhu amexBaTHy AMCTpMOyIMjy KMCEOHMKA M OC-

Ta7MX HEOIXOJHMX MaTepyja y YUUTaBOM OPraHM3MY

CpuaHa cmaboCT je KOMIUIEKCAH KIMHUYKN CYH]- (Verhoeft, 2017). Cpuana crmaboct HacTaje Kafia cpiie

pOM, HacTaje HapylLIaBambeM CTPYKType 1 QyHKLuje
cpua, MaHndecTyje ce CMMITOMMMA, Kao IITO Cy 3a-
Mop u ciaba TojlepaHIja Hanopa, ocehaj HeocTaTka
fiaxa, TyLIerbe Py JIe)Kamby Ha pAaBHOM, OTHI[akbe II0T-
konenuta (McDonagh, 2021). Cpie kao 1eHTpaaHn
OpraH LupKynanyje nMa GyHKIN)Y a ycrcaBa KpB ca

HeMa afIeKBaTHy IyMIIHY CIIOCOOHOCT WIM Kaja ’
Iajbe MMa PelaTUBHO OYyBaHY KOHTPAKTM/IHY CHArYy,
ajIM je HapyllleH Ipollec Mylhemba KPB/bY Y AUjacToNN
(McDonagh, 2021, Pfeffer, 2019, Bourlaug, 2010). Ox
cpuaHe cmaboctu 6omyje Buie of 60 MIINOHA JBYAN
mupoM ceta (Groenwegen, 2020). Hekapanima 1mo-
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liema Ha CUCTOJIHY M JWjaCTONHY CpYaHy CIabocT,
3aMembeHa je TMOJeNIoM IpeMa ejeKIMOHOj PpaKIujn
nese komope cpua (LV EF) xoja mpepncrasipa mpoue-
HAT KPBM KOjI Ce UCITyMIIa Y TOKY je[{HOT CPYaHOT IIM-
KJIyca y OffHOCY Ha BOIyMeH KPBM Ha KPajy AujacTorne.
[Ipema 0BOj mOfie/M OCTOjU CpYaHa C/1abOCT ca CHM-
sxenoM LV EF <40% (HFrEFon enrnecknx peun heart
failure with reduced EF), 6iaro cumxenom LV EF 40-
49% (HFmrEF op enrmecknx peun heart failure with
mildly reduced EF) n ouyBanom LV EF > 50%, (HFpEF
on enrneckux peun heart failure with preserved EF)
(McDonagh, 2021, Pfeffer, 2019, Borlaug, 2010).

Jlyro BpeMeHa K/IMHUYApM Cy Ipero3HaBaIN
U JIeYWIM CaMO OYMIJIEHO CUCTOJIHO IIONYILITabe
cpua (HFrEF), nok je amjacronmHa cp4aHa cmabocT
(HFmrEF n HFpEF) 6una npenmert guckycuje (Pfeffer,
2019, Borlaug, 2010). ITocnenwux roguna HFpEF He
caMo [ia je Ipero3Hara Kao Moce6aH KIVMHUYKM eH-
TIUTeT, Beh je y cpeuiITy MHTepecoBaba KapAnonora
yuraBor cBeTa. CMaTpa ce Ja je HbeHa y4ecTamocT y
HOpacTy U 713, aKO je HeKaj U O1Ia Mame 3aCTyIUbe-
Ha BapujaHTa cpyaHe c1aboCTy, cajia je M3jeHaYeHa
ca HFrEFE, a no nocnefmbyM UCTPAXKUBABUIMA, IIPO-
Lewyje ce ga he mwena yuecranoct goctuhm u go 70%
Off yKYTIHe TIOITy/IaIyje 060/Ie/nX Off CpYaHe CMaboCcTu
(Vasan, 2018, Savarese, 2022), c 063upom Ha pactyhy
IpeBajeHiy o oko 1% y ognocy Ha HErEF rognmime
(Borlaug, 2020).

ITATOOVM3NOITOINJA CPYAHE
CIIABOCTU CA O9YBAHOM
EJEKIIMOHOM ®PAKIIUJOM (HFPEF)

PasymeBame HFpEF Mmemano ce, kako cy ucrpa-
K1Bamba Ha OBOM IIOJ/by HampefmoBana. Jlamexk IyT
npeben je op momMama KIACHMYHOT jeJHOCTABHOT
Mofiefia IMjacToNHe AMCYHKIMje Cpla, Kao Mocie-
pauue LyrorOfAMIIIbe XUIIEPTEH3Mje KOoja Y3pOKyje
KOHIIEHTPMYHO PEMOJIeNIOBalbe ¥ XUIepTPodujy cp-
vyanor Muinha, 1o Ha3Haka jja je HFpEF, 3anpaBo 60-
JleCT MUKpoOBacKynarype u henmjckor Metabonmsma
(Gevaert, 2022). OHo wTo je npumeheHo, jecte ga cy
6omecHNI Koju 60/yjy Off OBOT THIIA CpYaHe C1abo-
cTu peHOTUIICKM CIMYHM U fia Cy To demrhe cTapuje
JK€He, TOjasHe, KOje MIMajy apTepujCcKy XUIIEPTEH3Wjy
un nopemehaj purma cpua - arpujanHy ¢ubpuia-
nujy (Pfeffer, 2019, Gevaert, 2022). Kako je tunnyan
HFpEF nanujenr rojasHa, 3aiuxaHa KeHa, Koja c1abo
toneputie Hamop (Gevaert, 2022), TOCTaBUIO Ce TN~
Tame fla /I je OBO M30JI0BaHa OOIECT CpLia WM CaMo
cpuaHa MaHuQecTanuja CUCTeMCKe IMCPYHKLuje
KOjy KapakTepuiry nosehaHa TenecHa Maca, CUCTeM-
cka mHQMamManuja 1 omTeheHa MMKpOIMpKy/Iamyja,
u3a 4era ce Kpiuje Jyrorofniuma GpuandyKa HeaKTUB-

HOCT ¥ HeaflekBaTHa ucxpaHa (Gevaert, 2022, Pandey,
2018, Pandey & Berry 2015). V13 HaBefjeHOT IpON3N-
a3y ¥ XMIOTe3a Jja Ce YIPaBO PeOBHOM (PU3NIKOM
aKTMBHOIINY U 3[JpaBOM MCXPAaHOM MO)Ke IIpPEBeHM-
partu oBaj BUJ CpyaHe C1abOCTI, /I 1a TO MOTY OUTH
Y MOJIUTET JIederha, ITo he OuTHU meTa/bHUje pas-
MOTPEHO Y TEKCTY KOjU CTIefIN.

[TaTodu3MonoONIKY, OHO IITO HapylIaBa ¢ase aK-
TUBHE U ITaCUMBHe pejlaKcaluje cpyaHor mmimha y
JVjacTO/N je BberoBa KPYTOCT KOja je YCIIOB/beHa IIPOo-
MeHaMa KaKO eKCTpalle/ly/lapHOT MaTpPUKCa, y KojeM
Ce HaKyIUba KOJIareH, TaKO U IIPOMeHaMa CaMIX Kap-
AVMOMMOLINATA I BUXOBUX KOHTPAKTV/IHMX IIPOTENHA
(Pfeffer, 2019, Borlaug, 2010, Borlaug, 2011). Hahena
je Beza m3Meby crenena docopunanuje nporenHa
TUTVHA U eIaCTUYHOCTY Kappauomuonuta (Borlaug,
2010). JoxasaHo je ma KOj MeTabOIMYKOT CMHPOMa
IOCTOj XPOHMYHO IOBUIIEH HMBO IPOMH(IaMa-
TOPHUX LUTOKMHA U OKcupatuBHOr ctpeca (Paulus,
2020), xoju yruay Ha noehany ekcnpecujy onpebe-
HIJIX CUTHA/THUX ITyTeBa, Gpocoprmanujy TUTHHA, Ha-
KyI/balbe KOJIaTeHa Yy MHTEpLeIy/IapHOM IIPOCTOPY,
IITO CBe BOAM NOBehamwy KPyTOCTY CPYaHOr MMIIN-
ha (Borlaug, 2010, Paulus, 2020). CegeHTapHy HaunH
XKVMBOTA, CTaperbe U I0ja3HOCT HOBOJE IO XPOHIYHE
crcTeMcKe MHQIaManyje, a MOKa3aHo je fa puamdka
aKTMBHOCT CMamyje KOHLeHTpalujy npouHrama-
TopHUX nuToknHa (Morawin, 2021, Papathanasiou,
2022, Hayashino, 2014).

TpenyTHO, ysumajyhn cBe y 063up, kputepujymu
3a mocraBbame AmjarHose HFpEF cy mpucyctso
CUMIITOMAa CpyaHe CmabocTy (OTeXAHO [ycame,
cMameHa TornepaHnuja Hamopa) u LV EF >50% ca
noBehaHuM IpUTHCKOM Iymewa LV, mro mogpasy-
MeBa NpuTHcaK y mryhanM kammrapuma (PCWP op
eHr. Pulmonary capillary wedge pressure) >15 mmHg
y MUpY, ogHOCHO >25 mmHg npuninkom Bexx6ama
(McDonagh, 2021, Borlaug, 2020).

CPYAHA CJIABOCT - HFPEF I
TOJIEPAHIINIJA HAIIOPA

Vmajyhn y Buny na je HFpEF 3anmpaBo cunzipom 1
na ce MaHK(deCTYje My/ITHOPTaHCKOM JUCYHKINjOM,
Ha CMalbeHy TOJIePaHIVjy Hallopa OBUX 0c00a yTuay
cpyaHy, aimu u nepudepun mexanusmu (Guazzi 2022,
Baratto, 2022, Nayor, 2020). ITputucax Y 71€BOj KOMO-
pu (y mameMm Tekcry JIK) He Mopa ja Oyae 3sHauajHO
BIICOK Y MUPY, @/l Y HaIlOpy [0/1a3y JJO XeMOAVHAM-
CKe MHCyuIjeH1uje yciel HapylleHe aKTUBHE U
IacMBHe pelakcanuje cpyaHor Mumnha, XpoHOTpoII-
He MHKOMITIETEHIIMj€ ¥ CHVYDKEHOT yIapHOT BOTyMeHa
- mputucak nymema JIK pacte, oH ce perporpasiHo
IPEHOCH Ha JIeBy IPeTKOMOPY U IUTYhHY KammiapHy
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mpexy (Borlaug, 2010, Borlaug, 2011, Paulus, 2020,
Guazzi 2022, Baratto, 2022, Nayor, 2020). Ha nea-
IeKBaTaH OATOBOP Ha HAIIOP YTUYY M YeCTH IPETKO-
Mopcku nopemehaju putma n n3octaHak QyHkumje
nese npetkomope (Paulus, 2020, Guazzi, 2022, Nayor,
2020). Tome mompunoce nmopemehaju BeHTHUIAIje U
aHeMMja Koju cy yecto yapyxxenn ca HFpEF (Guazzi,
2022, Nayor, 2020). Y cTyamuju Koja je McnmTmMBana
YTUIIAj PasAMIUTIX XeMOAUHAMCKIX ITlapaMeTapa Ha
TOJIEpaHLMjy Hanopa, BoJick u capagHuny nsgBojum
Cy Tpu Bapujabiie Koje Cy He3aBUCHO O1yie y Kopena-
LMjJ Ca CMambeHOM TonepaHunyjom Hanopa y HFpEF
- PCWP, camxen ynapanm Boryme JIK n kao moce6na
Bapujab/a 13aBojeH je 1 mHpeKC TenecHe Mace (Wolsk,
2019). Tlocnenmwux roguHa CBe BHMIIE Ce Cas3Haje O
CMameHOj nepdy3nju U HapYIIEHOM OKCUIATVBHOM
Metabomusmy nepudepHux munmmha 6onecHuka ca
HFpEF (Upadhya, 2015, Adams, 2016). V crymuju
06jaB/pem0j mpouute roguHe, Capma U capajHULIN
(bapMaKoJIOMIKY Cy CHUSWIM IUIyhHM KanuIapHU
HNPUTHUCAK U V3IOXKWIN UCIUTAHMKE (U3NYKO] aK-
TUBHOCTH, /I TO HIje JOBeJIO o 60Jbe To/epaHLnje
Haropa (Sarma, 2023). [Io6po je mosHaToO Jja MOTPO-
IIIba KMCEOHMKA 3aBVICU KAaKO Off MMHYTHOT BOJTyMe-
Ha CpIia, TaKo U off HepudepHe UCKOPUCTUBUBOCTH,
ofmHOCHO udysuje kuceoHuka usmeby mnepucgephe
Mukpouupkynanuje u mumnha (Guazzi, 2022). Oo
cy ucnuruBam XOyCTUC U Ap. ¥ JeTa/bHOM aHAJIN-
30M IapameTapa KapAMOIyJIMOHA/THOI TeCTUpama
TOLUIN [IO 3aK/by4Ka /1A je JOMMHAHTAH pPa3jIor CHU-
>KeHe ToJIepaHIlje HaIlopa, opef] CMalbeHOT YAApHOT
BonyMeHa JIK, 3ammpaBo cMmameHa nepudepHa audy-
suja (Houstis, 2018). ITocTap/pa ce nutame — fa i je
zarpaBo HFpEF 6omect MUTOXOH/pMja U KOjy yIOry
y mato¢usuonornju u nedery HFpEF nma ¢usnuxa
aKTUBHOCT?

OUM3NYKA HEAKTMBHOCT KAO
OAKTOP PU3NKA 3A HFPEF

Benukum orceppalioHuM CTyjujaMa IIOKa3aHa je
Y3PO4YHO IIOCTIeNYHA Be3a u3Mel)y celeHTapHOr Haum-
Ha )KMBOTa 1 AujactonHe gucdynkuuje cpua (Brinker,
2014, Pandey & Allen, 2017, Bhella, 2014). Bpunkep n
ayToOpM Cy Y CBOM MCTpaKUBamby perpyropanim 1678
MylIKapana u 1247 >KeHa M YK/bYYUIN UX Y BEIUKY
eNuIeMMUOTIOIIKY KOXOPTY VICTpa>kMBauyKor MHCTUTY-
ta Kynep y lanacy, CA/l, roe uMm je y mepuopy og, 1999.
no 2011. roguHe ypaben exokapanorpadcku mperer
(Brinker, 2014). ViciutaHyke Cy TOReMWIN Y YeTUPH
Tpyle, IpeMa HMBOY pu3ndKe KOHAVIIje, KOjy Cy Me-
pWwIn IpOTOKO/IOM IO basikey Ha IOKpeTHOj Tpamu.
AnanmusoMm xopenanuje usmeby exokapamorpadckux
nmapaMeTapa — penaruBHe neOmpuHe 3upa JIK, Bomy-

Me€Ha JIeBe IIPETKOMOpE, €HJI-AUjacTONMHOr AMjaMeTpa
JIK, LV EE nmjactonHe 6p3uHe IMOKpeTa MUTPATHOT
aHy/Iyca U HOBOa (pM3MyKe KOHAMIMje VICIMTAHUKA,
JIOIITIO Ce /IO 3aK/by4Ka, la Cy 0ocobe ca MarmboM Gpu3nd-
KOM KOH/IVIIIMjOM MHOTrO 4elrhe mMMase KOHLEHTpPUY-
HO PeMOJieNIoBabe CpIla M exoKappyuorpadcke 3HaKe
fujacTonHe AucyHKIMje, IITO je MMIUIMLIMPAIIO Ja Te
oco6e nmMajy u Behu pusuk op passoja HFpEF kacuuje
y xuBoty (Brinker, 2014). U 3ancra, [Tanpej n ayropn
Cy [1a/bOM AHA/IN30M MENMIMHCKIX KapTOHAa KOXOp-
Te moMeHyTe cryguje Vucturyra Kynep gommm mo
3aK/bydKa fla Cy 0cobe Koje Cy >KuBene CelleHTapHUM
HAUMHOM >KMBOTA y CPe/jh0j KMBOTHOj JOOY, MHOTO
yenrhe XOCIIMTATHO ledeHe 300T CPYaHOT MOMYIITAbA
kacHuje y >xuBory (Pandey & Patel, 2015). Ayropu
Cy mpopadyHaim Aa nosehame usnike aKTMBHOCTI
3a camo jegHy Metabommuky jemmuuny (MET op enr.
Metabolic equivalent of task), sa 17% cmamyje pu-
3UK Off XOoCHMTamusanuje 360r cpyaHe cmabocTm y
6ynyhrocTn. OHO 1ITO je 3HAYajHO je, fa je dusmIKa
aKTUMBHOCT M3/BOjeHa Kao He3aBMCAaH (aKTOp pu3M-
Ka, 06e3 063mpa Ha Jpyre KapAMOBaCKy/IapHe KOMOP-
OupureTte, oTHOCHO pakTope pusnka (Pandey & Patel,
2015). Cnuunu pesynTaty HoOMjeHM Cy aHaIu3oM
Kap/iYOpeCIPaTOPHOT (PyHKIVIOHA/HOT KaIlalyTeTa
U exokapayuorpadckux mapamerapa 2544 ocobe, cta-
poctu og 18 o 30 roamHa, Koje Cy 6mie yK/bydeHe y
Cardia cryanjy (Coronary Artery Risk Development
in Young Adults) (Pandey & Allen, 2017). Kapauopec-
NMpaTOpHY QYHKIMOHATHY KallalUTeT U KOHAMLMja
VICIMTaHMKA IPOLEYBAHY Cy CTAHIAPJHNM TeCTOM
omnrepehema o MoaudrkosanoMm bankeoBoMm mporo-
KJIy U IpUjaB/beHVM HUBOOM (pM3NYKe aKTMBHOCTIU.
[ToHaB/bameM yNATPasBYYHOT Iperyefia Cplid, HAaKOH
20 rogvuHa npahewa, JOIIIO ce 1O 3aK/by4Ka /1a je Hi-
3aK HMBO KapAMOPeCHMpPaTOPHOT (YHKIMOHATHOT
Karanurera 610 yapyxeH ca noehaHuM IpUTHCKOM
Hymema JieBe KOMOpe, IITO je IMATOTHOMOHWYHO 33
HFpEE Ose oco6e nmase cy denthe u HapyIlieHy KOH-
TPAaKTWIHOCT cpyaHor mynmrha. Vmak, HM3ak HUBO
¢dusnuke KoHAMIMje 6MO je He3aBMCaH PAKTOP PU3K-
Ka 32 II0CTOjambe UjacTONHe AUPYHKINje, JOK je He-
rOB YTUIdj HA KOHTPAKTWIHY CIIOCOOHOCT cpIa 61o
TNIOBe3aH ca II0CTOjambeM APYIUX KapAMOBaCKy/IapHMX
¢daxropa pusuxa (Pandey & Allen, 2017). bena u ay-
Topu cy orncepupanu 102 3gpase ocobe cTapuje Xu-
BOTHe 0O I TTI0Ka3a/Ii fIa CTaperbe U CefleHTapHM Ha-
4IH >KMBOTA JOBOfe 10 oBehaHe KpyToCTH cpyaHor
muimha, amn ja pefoBHO BexxOamwe HapeM 4-5 myTa
Hefle/bHO yTude Ha moBehaHy pacTer/bMBOCT, OffHOC-
HO KoMIUIMjaHTHOCT cpyanor muuinha (Bhella, 2014).
Merta-anannsoM Buie of 10 pasaM4nTUX KOXOPTHUX
CTy[yja II0Ka3aHo je fIa je NpeBeHIja HacCTaHKa Cp-
JaHe ¢71ab0CTH JO3HO 3aBJICHA Off HIBOA (QU3MIKe aK-
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tuBHOCTU (Pandey & Garg, 2015, Pandey & LaMonte,
2017), xao n fia je pu3MIKa HEAKTMBHOCT M30/I0BAHU
¢dakrop pusnmka 3a Hacranak HfpEF, anmu ne u HfrEF
(Kraigher-Krainer, 2013).

OVIBNYKA AKTVBHOCT KAO
TEPAIINJCKU MOJAJIMTET

Kop mmahux ocoba koje >x1Be celeHTapHNM Hauy-
HOM >KMBOTa, PM3MIKa aKTBHOCT MOXe JJOBECTH [0
noxxe/bHe penakcanuje cpuanor mmimmha (Howden,
2018). Xujena u ayTopu Cy IOKasaiu jja TOAVHY aHa
MHTEH3VBHOT Be)X0ama, KOJ aCMMITOMATCKUX OCO-
6a cpenme XUBOTHe 1o6u, ca mocrojehum 3Hanuma
xuneprpo¢uje JIK u gujacronne aucdyHkuuje cpua,
JIOBOAM IO CMambera KPyTOCTH cpyaHor mumha u
npesennuje Hactanka HFpEF (Hieda, 2021). Omiure
je IO3HaTa 1 JoOKa3aHa KOPUCT pefoBHe (U3MUKe aK-
TMBHOCTM Yy TIPMMApHOj IpeBeHLUj) KapuOoBacKy-
JTapHUX 0O0JIeCTH, aln je CBe BUIIE MaXKibe YCMEPEHO
Ha CeKYH/JapHY IIPEBEHIN]Y, Iedetbe U KapMoBacKy-
napHy pexabunuranyjy (Arnett, 2019, Pelliccia, 2020).

JonenaBsHo, 3a neuewe HFpEF Huje 6umo dapma-
KOOWKMX omnnuja. IIpemMa mpenopykama 3a jederme
cpuaHe cmaboctu EBporickor yapyxerma Kapanonora
(McDonagh, 2021), ¢pusnyuka akTUBHOCT je VHIVKO-
BaHa 3a cBe OoJecHMKe ca cpyaHOM crnabomrhy, y
CKJIaJIy ca BbUX0oBUM MoryhHoOCTIMa, Kako 6u ce yHa-
npeayIa KOHAMIMjA, KBAJIUTET >KMBOTA U CMamyO
6poj xocnmranusaruja 36or cpyane cmabocty (kmaca
npenopyka I, HuBo mokasa A). Kapamoackymapry
pexabumutanyjy u usMIKy aKTUBHOCT Tpeba pas-
MOTPUTHU U KOJ 0c06a ca y3HAIpPeJOBaIOM CPYaHOM
crabomrhy, KoMOpOMANTETMA U BEOMa CMamEHOM
TO/IepaHIjOM Hamopa (kmaca mpernopyka Ila, HuBO
nokasa 1) (McDonagh, 2021). HF-ACTION ctynuja
II0OKasaja je fa je Jflo3upaHa MHAMBUYyaau30BaHa
¢usnmyka akTMBHOCT Oe3bemHa Ko ocoba ca cpya-
HoM cnmabomhy (O’Connor, 2009). Panmommsosa-
He KIMHNYKe CTyAMje Koje Cy crpoBoheHe yHasap 2
JlelleHMje MoKasale Cy HeIBOCMUC/IEHO ja (uamuka
akTMBHOCT moBehaBa aepoOHM KamauureT 1 Gapem
[IeTVIMIYHO KBAIMTET XXMBOTA 0coba Koje 601yjy of
HEFpEF (Alves, 2012, Angadi, 2012, Da Silveira, 2020,
Edelmann, 2011, Fu, 2016, Gary, 2004, Haykowsky,
2012, Kitzman, 2010, Kitzman, 2013, Kitzman 2016,
Smart, 2012). OHO mWTO HMje HAajjacHWMje je, ma I,
Kao Kofi ocoba 6e3 cpyaHe cmabocTu, u Kop ocoba
ca HFpEF ¢n3nuka akTMBHOCTU MOXKe MHIYKOBATH
PeBEP3HO peMofie/ioBambe 1 MoOO/bIIaAe [1jaCTONHE
dbysKyje cpra. Y mojefyHAYHUM CTyAMjaMa, CIpo-
BeJleHVIM Ha MarbeM Opojy MCuTaHuKa, Ouo je 3ama-
KeHO mobospuIame MOPQO-PYHKIMOHATHIX Kapak-
tepuctuka cpua (Edelmann, 2011, Fu, 2016, Angadi,
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2012, Da Silveira, 2020). Epenman u capagauiy cy
TIOKAa3aJIM /] je HAKOH 6 Mecellyt KOHTPOJIMCAHOT BEX-
6ama 3 myTa Hefle/bHO, KOje je oipasyMeBajo 35 M-
HyTa BOXIbe OMIMK/IA ¥ 35 MUHYTa TPEHUHTA CHare,
IOUIIO 70 TMOOO/bIIama eXOKapAnorpadcKux mapa-
MeTapa AMjacTonHe (QyHKIMje — IPUTICKA IyHbemba
LV [pana 6p3nna nymema JIK y aujacronmu (E)/pana
aHy/lTapHa MUTpanHa 6p3uHa mymema JIK (¢”)] u un-
IeKCUpaHOT BoOJyMeHa JeBe mperkomope (LAVI)
(Edelmann, 2011). VI gpyre cTynuje, Koje Cy aHanmu3u-
pajie yTIIIaj pa3nMuNTIX MOJAINTETa M MIHTEeH3UTeTa
BeXxOama Ha AMjacTonHy QyHKUM)y, Takobe cy moxa-
3ajIe HUXOB IO3UTUBAH YTUILA]j (Fu, 2016, Angadi,
2012, Da Silveira, 2020). MeTa-aHanmM30M OBUX CTY-
inja, NIaK, 3a cajia Huje Hal)eHO CTaTMCTUYKM 3HAYAj-
HO mobosblarbe IapaMeTapa AujacTonHe QyHKLuje
(Pandey&Parashar, 2015, Fukuta, 2019, Lin, 2022).
C o63upom fja pusnuKa aKTUBHOCT JOBOAY [0 IO-
OosplIama (PyHKIMOHATHOT U aepOOHOr KamanureTa
ocoba xoje 6omnyjy ox HFpEF, a 6e3 3HauajHOTr yTN-
Ijaja Ha cpyaHy QyHKUMjy, HaMehe ce mpeTnocTaBKa
Jia TIOCTOje IPYTY MeXaHM3MM IIPEKO KOjuX BexKOarbe
UCIIO/baBa CBOjy KOPMUCT. XayKOBCKM M ayTOPU Cy
[IOKa3aau fia je y BUXO0BOj cTyauju of 40 ydyecHMKa
(om Tora 18 xonTpona), Hajsehu yruiaj (84%) Ha 1o-
OosplIabe aepOOHOr KamaluTeTa VI BPIIHE IIOT-
porube kuceonuka (peak VO2) mmana nobospiiaHa
UCKOPUCT/BMBOCT, OHOCHO #amdysmja K1CeoHMKa
Ha nepudepuju (a- vO2dift - arteriovenous oxygen
content difference) (Haykowsky, 2012). ®usnmuka
aKTVBHOCT JIOBOZM JO MOJIeKy/IapHux u hemujckmx
npoMeHa y nepudeprnm mummhnma, nosehasa ce
BIXOB OKcupaTuBHM noTeHnujan (Adams, 2016,
Winzer, 2022). ITokasaHo je na ogpebenn momanure-
i Bexk6ama (HIIT - high intensity interval training)
kopn 6onecumka ca HFpEF nosehaBajy eneprerckn
metabonusam muninha (Bozkurt, 2021). IIpsa Benn-
Ka MYITULEHTPMYHA CTyAMja Koja je Imopefuiaa pas-
MMYUTe MOJanuTeTe Bexkbarma Kox ocoba ca HFpEE
OptimEx- Clin, 3aBpurena je 2018. roguue (Mueller,
2021). Crymuja je cupoBeneHa y 5 neHtapa y He-
Maukoj, benruju u Hopserkoj n obyxsatuia je 120
eHa 1 60 mymkapana ca crabunaom HFpEF npo-
ceyHe crapoctu 70 roguHa 1 BMU 30 xr/m2, NYHA
II. YyecHnum cy 6mnmm paHZOMIU3OBAaHU Y TPU TpyIIe:
1) 58 je 6uno y nporpamy HIIT - 3 nyra Hepe/bHO
no 38 MmHyTa (4 MUHYTa MHTEH3VBHE aKTMBHOCTHU
ca 3 muHyTa nayse usmeby); 2) 58 je 6uno y nporpa-
My KOHTMHYMPAHOT aepOOHOT TPEHVHIA yMEpEeHOT
narensurera (MCT op eHr. moderate continuous
aerobic training) - 5 myTa Heme/bHO 40 MUHYTa; 1 3)
60 ucnmTaHMKa Cy 6m1e KOHTpO/Ie KOjuMa je CaBeTo-
BaHa (M3MYKa aKTVBHOCT IIpeMa aKTyeJTHUM IIpero-
pykama. ITocre Tpu Mecena Bexx6ama 110J; HaI30POM
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UCTPpa)KMBaya, CTyAMja je HacTaB/beHa joll 9 Meceuu
6e3 gupexTHOr Hajzopa. HakoH 3 Mecerna jjomuo je
110 1obo/plIaba aepOOHOT KamauTeTa Koy 60/ecHn-
Ka koju cy criposopmnu HIIT u MC (VO2 ce noseha-
ma 3a 1.0 mJI/kr/mMmuu Hakon HIITu 1.6 mJI/kr/mun
HakoH MCT, a y koHTpOnHOj rpymn camo 3a 0.6 mJI/
kr/mMuH). Huje youeHa cTaTuCTIYKY 3HAYajHA Pasyn-
Ka usMeby pasmumunTux Mopanutera Bexx6ama, NaKko
je y IpeTXofHO cpoBoh)eHNM MamUM paHZOMI30Ba-
HUM KIMHMYKUM ucnutusamyuma HIIT nokasao cy-
neproproct (Angadi, 2012, Da Silveira, 2020, Siddiqi,
2023). Haume, mmos3Hato je fia je KO 3hpaBux ocoba
IpeBeHIVja KapAoBacKy/IapHOT pyusyKa Beha, mro je
MHTeHsureT Bexxbama Behu (Schnohr, 2011). ITokasa-
HO je Jla MTHTePBa/THO Be>KOarbe BUCOKOT MHTEH3NUTeTa
y mymmhnma goBoau fo nosehaHor HakyIbama Me-
TabONMNTA, jOHA U CIOOOIHNUX pajjuKana Koju mokpehy
CUTHa/IHe henmmjcke myTeBe, KOju yTUYy Ha eKCIIpe-
c1jy crienpMIHMX FeHCKMX JIOKYCa, IITO CBe oseha-
Ba OKCUJATMBHI KallaliMTeT MUTOXOHJpPMja U JICKO-
puctpuBoct kuceonuka (Hansen, 2021, Maclnnis,
2016). Yruuaj Bexx6ama Ha nepudepHy LUPKyTanujy
U eHfjoTeNHY QYHKIUjY je mpeaMeT Oyayhmx mcrpa-
>knBama. CexkyHpapHoM a"anuzoM OptimEx cTynuje,
TeBaepT 1 ayTopm yKasajm Cy Ha TO [ja, MAKO Cy ITOKa-
3aTe/by apTepyjcKe KPyTOCTH mopeMeheHy Kop ocoba
ca HFpEF, enfioTenHa QpyHKIMja Hije 3HAYajHO Hapy-
mieHa. IbuxoBoM aHanm3oM je MoKas3aHO Jja jeHOTO-
auiimy nporpam Bexbama (HIIT 1 MCT) uuje foseo
10 no6ospliIaka neprudepHe apTepujcKe U eHA0TeTHe
¢dyukuuje (Gevaert, 2023).

KAPOVIOITYIMOHA/THU TECT
1 HFPEF

37aTHY CTaHAapy 3a IPOLEHY (Qu3MyKe KOHU-
Iuje — YKyIHOT (YHKIVOHAIHOT Kallal[uTeTa Op-
raHy3Ma je KapAMOIyJIMOHA/IHY TeCT onTepehema
(Guazzi, 2017). Y 0BOM TeCTy UCIIUTAHNIIN CE U3TTAXKY
IPOTPeCUBHOM HAIlOPy Ha IIOKPETHOj Tpauy Wiy 61-
LUIKJTY, Y3 UCTOBPEMEHY aHa/IM3y KPBHOT NPUTICKA,
enerpokapanorpama (EKI), xoHIeHTpanmje racosa
y M3[AaXHYTOM Ba3fgyXy, MEPeHMX IIPeKO Macke Ha
JIMLY, a JETeKTYje ce U I10jaBa €BEHTYa/IHUX CUMIITO-
Mma. (Guazzi, 2012, Guazzi, 2017). Kapauonynmonain-
HVM TeCTOM IIpoliewyje ce PpyHKIuja cpua u mwiyha,
Kao u nepudepne myckynarype. HajsHauajuujn ma-
paMeTep KOju CIIYXU ca IpolieHy GuUsuuKe KOHIM-
uje, OTHOCHO (YHKI[MOHAIHOT KalanuTeTa je peak
VO2. IIpema Puxosom npunHuuiy, VO2 3aBUCH KaKO
Off MIHYTHOT BOJIYM€Ha CpIIa, TaKo U Off nepudepHe
UCKOpUCTBUBOCTHU KuceoHnka (VO2 = Q x [CaO2 -
Cv0O2]) (Guazzi, 2012, Guazzi, 2017). 3a cBaky ocoby
nocroju npensuhena makcumanaa VO2, (pred VO2

max) Koja ce padyHa Ha OCHOBY TOfIVHA V1 TI0J1a, a Kap-
JVIOITYIMOHA/THMM TECTOM MepU Ce KOju je IIPOLeHaT
npensubene makcumanie VO2 HOCTUTHYT. YKOIMKO
je mpyM MaKCHMMa/JHOM Kap[VOIIyIMOHAJHOM TeCTy
nocturHyTa peak VO2 mama o 80% pred VO2 max
W Mama of 15-20 MJI/kr/MuH cMatpa ce fja je aepo0-
HM KamanureT cHkeH (Guazzi, 2012, Guazzi, 2017).
Ocobe koje 6omyjy on HfpEF nmajy Beoma cHmkeHy
TO/IEpaHIMjy HAIopa, mbUXoBa mpoceuHa peak VO2
je oxo 15 MJI/Kr/MuH, IITO 3HAYM Jla MM je 32 IHEBHE
aKTMBHOCTM TIOIYT obaderwa ofehe morpe6HO OKO
60% yKkymHe cHare, 3a crop xof oko 70%, Te ma cy
OHY 4ecTO (PyHKI[MOHATHO 3aBUCHU Off APYTUX OCO-
6a (Nayor, 2020). Ha ocHOBY ocTanux mapamerapa
KOjU ce Ipollewyjy, Moxe ce crehu yBuj y To fa mn
je y3pok 3aMapama IIeHTPATHOT W IepyuQepHOT Ho-
PeKIa, Ia JIM ra y3poKyje JOMUHAHTHO AMCPYHIKHja
cpua wm wiyha, Wi je mak npo6em y nepudgepHoj
UCKOPUCTBUBOCTH Kuceonnka (Guazzi, 2012, Guazzi,
2017).

ITPOIIVICUBAIBLE BEJKBAIBA KAO
TEPAIINJA 3A OCOBE CA HFPEF

[Tpeckpumniyja Bexxb6amwa ocobama Koje 601yjy of
cpuyaHe cmaboCTy MOpa ce CIPOBOAUTH Ca BEIMKNUM
OIIPe30M ¥ Ha HAuMH KOjU IOApasyMeBa aleKBaTHY
eBajyanujy mocrojeher kappmopecnupaTopHor cra-
tyca (Hansen, 2021, Sachdev, 2023, Mezzani, 2012).
VHnnmjanna eBanyanyja KapguopecnupaTopHOrL CTa-
TyCa U KOHAMIMje 0cobe CIIPOBOMM Ce Kap/MOITyIMO-
HaJIHUM CTpPeC TeCTOM (Guazzi, 2022, Hansen, 2021,
Mezzani, 2012). ANTepHAaTUBHO, Ca MHOTO MamOM
npenusHoihy, 3a IporeHy KOHAMIVje MOXe ce KO-
pucTuT 0budaH Tect ¢pusnukuM onrepehemwem, 6e3
Mepema KOHIIEHTpalllje racoBa y M3[aXHYTOM Bas-
nyxy (Fletcher, 2013). Pauynamem mapamerapa, Kao
o cy peak VO2, makcumanHa cpyaHa GppeKBeHIa,
npBu u Apyru BeHTmnatopuu mpar (VI1 um VT2),
Kap/iMOIy/IMOHA/IHM TecT oMoryhaBa aJieKBaTHO Ji0-
3Mpame U IIaHupame Iporpama Bexxbama (Binder,
2008, Cavigli, 2020, D’Ascenzi, 2022). MakcumanHa
cpuaHa ¢ppeksenna (HR max) je mapameTap Ha OCHO-
By KOTa Cce TPajyIMOHAIHO IpomycuBana ¢uandka
aKTMBHOCT, MIIAK, Kap/MOIy/IMOHAIHI TeCT oMoryha-
Ba jOII IIPeLIM3HN]jy TIPOLIeHY Kako mocTojeher ¢pyHk-
IIVIOHA/THOT KalaIiTeTa, TAKO 1 OHOT Koju 6u Tpeba-
no pgocturHyty. lllTaBuine, nHTEeH3NTET BeXKOama ce
ozpebyje mpouentom peak VO2 koju 61 TOKOM Bex-
6ama Tpebano noctuhn, a y Tome nomaxy u VI1 u
VT2. VT1 nnu npBu TaKTaTHY IIpar, IPefCcTaB/ba MO-
MEHaT KaJia je opraHyusaMm ucupieo nocrojehe aepo6-
He KaranuTeTe U Kaja hennje npenase Ha aHaepoOHM
MeTabonmu3am, y KojeM ce MOJIEKYI ITTyKO3e pefyKyje
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JI0 JIAKTaTa, a HOTOM 360T CHIKaBamwa pH KkpBu f10-
nasu o nosehamwa MmunyTHe BeHTWIanuje (VE). Ilpn
Kap/IMOIy/IMOHATHOM TecTy onTepehema, VT1 moxe
ce IIpeIo3HaT! Kao MopacT Haruba Kpuse ofHoca VE
u npopykuyje yreH-guokcuaa (VCO2). To ce gema-
Ba Ha 0ko 50-60% peak VO2. Kapa ce ucupme xom-
NeH3aTOPHM BEHTWIATOPHU Iy(epcKu MexaHM3MIU,
J1071a3y [0 TIOHOBHOT IIOPAacTa JIaKTaTa y KpB) ¥ Iajja
pH, u Taj Mmomenar npezncraspa VI2. OH ce 0614uHO
memaBa Ha 70-80% MaKcMMaTHOT aepOOHOT Karaiy-
tera (Binder, 2008, Cavigli, 2020, D’Ascenzi, 2022). Ha
OCHOBY OBNX IIapaMeTapa MO)Ke Ce IIPOIVICATU BeX-
Oame )e/beHOT MHTEeH3NUTeTa:

1) naka ¢u3MyKa aKTUBHOCT IOfpasyMeBa OHY,
pu Kojoj Huje focturayt VT1, mTo 3HaYM MHTEH3N-
teta Mamer o 40% peak VO2 mnmn 55% HR max;

2) yMepeH UHTEeH3UTeT QU3NUKe AKTUBHOCTY je Ha
40-69% peak VO2 unu 55-74% HR max;

3) uHTeH3WBHa (pu3NMyKa aKTMBHOCT Ha 70-85%
peak VO2 n 75-90% HR max;

4) BeoMa NHTeH3VBHA (M3MYKA AKTUHOCT MOZIPa3y-
MeBa Ja je gocturHyT 1 VT2, 1j. uHTeH3uTeta Beher ox
85% peak VO2 1 90% HR max (Pelliccia, 2020).

Mako ce HR max makme npouemyje, afieKBaTHHje
je nmosupame ¢uU3MYKe AKTMBHOCTU KopuinhemweMm
VO2, VT1 n VT2, 3aro wro je HR max nop yrunajem
(apmakoIonIKe Tepanyje Koja ce KOPUCTH 3a JIedere
komop6uautera HFpEF ( D’Ascenzi, 2022).

[Tpeckpumnnyja Bexx6ama mogpasymMeBa ja ce ofipe-
Jle MTHTEH3UTET, Tpajabe Bexkbama, 6poj cecuja y TOKy
Henesbe, Tuil Bexx6u (Hansen, 2021, Mezzani, 2012).
IIpema mpenopykama EBponckor ynpyskema Kappu-
07I0Ta 3a CIIOPTCKY KapAMOJIOrNjy U GU3MYKY aKTVB-
HOCT ocoba 000/enux off KapAnoBacKylIapHux 6ore-
ctu u3 2020, 3a 0cobe ca XPOHMIHOM CPYAHOM CiIa-
6omhy mpenopyuyje ce 3-5 myTa Hefe/bHO aepoOHa
¢dusnuka akTMBHOCT MHTeH3nTeTa 40-80% peak VO2,
Tpajamwa 20-60 MMHYTa, KOHTUHYUPAHO WIN Y MHTEP-
Ba/INMa, Y KOMOVHAIIM!U ca CBAKOJHEHNM TPEHUH3M-
Ma OajaHca ¥ TPeHMH3MMa CHare 2-3 IyTa HeJje/bHO
(10-15 monaB/pama 8-10 pasmIMUNTUX BEXOV MHTEH-
sureTa 40-60% MaKcUMaTHe BO/bHEe KOHTPaKIje), ca
nporpecuBHUM IoBehameM BOTyMeHa aKTMBHOCTU
Ha pelOBHUMM KOHTpO/IaMa opamHupajyher nexapa
cBakux 3-6 mecern. 3a 6omecunke ca HfpEF mpermo-
pyuyje ce, modeTn ca 10 MMHyTa aepOOHOT TPeHMHTa
u 10 MmuHyTa Be>KOU cHare, ia 6u ce y cnepnehux mMecer
faHa gocturio 6apem 30-45 MuHyTa QpU3NIKe aKTVUB-
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HOCTM TpM WM BUILle IIyTa y TOKY Hefle/be. CaBeryje
ce M IpOMEHa HauMHa KMBOTA ¥ OCTA/INX (paKTopa pu-
3uka (kmaca npenopyke I, HuBo gokasa 1) (Pelliccia,
2020). 3a caja HeMa IOY3aHUX IIOlaTaKa O TOMe Jja
nu je HIIT cynepuopuuju y ogrocy Ha MCT (Mueller,
2021, Siddiqi, 2023), xoxg ocoba ca HfpEF, anu ono mrro
je HeMIHOBHO jecTe, 1a je yBobheme peoBHe (pusnuke
aKTUBHOCTI Y CKJIQly Ca BHUXOBMM MoOryhHocTuMa,
ariconyTHo uHauKoBaHo (McDonagh, 2021, Pelliccia,
2020, Sachdev, 2023). Kom6uHOBamwe aepobHOT Tpe-
HIHTa, Be&XOM CHare u iujeTe Jjaje Hajoorbe pesynra-
te (Kitzman, 2016, Brubaker, 2022). Bexx6e cHare cy
Off BeNIMKOT 3Ha4aja 3a 6onecHuke ca HFpEF n mory
UM 1100 0/bIIATY QYHKIMOHATHOCT M KBaJIUTET >KMUBO-
Ta — y MambUM CTyAyjaMa II0Ka3aHo je a M30/I0BaHO
BexxOamwe nepruepHux mMuinha, eKkCTeH31ja KOleHa,
no6osbIIaBa IPOTOK KPBU y M. KBaIpUIlency u QpyH-
moHanHu Kamanuret ocobe (Esposito, 2011, Hearon,
2022). lobpe pesynTare fajy 1 HOBe METOie, Ka0 LITO
Cy Bexxbe pecnmpaTopHe MyCKy/IaType I eJleKTpudHa
crumynanyja mynmtha (Zhuang, 2021). Kummas n ay-
TOPY UCTAK/IN CYy BXKHOCT IIPOMIITHOT 3aIIOYNbamba
pexabuanTanyje, jou y TOKy XoCnuTanusanyje, Ha-
KOH aKyTHUX eNM30/ia CpuyaHe C1abocTy, ca PoKycoM
Ha IOKPeT/bUBOCT, YCIIOCTAB/bakbe PAaBHOTEXE, XOf] I
Bexx6e cHare (Kitzman, 2021).

3AK/bYYAK

HepmoBo/bHa ¢uamyka aKTMBHOCT IIPeACTaB/ba
¢dakrop pusmka 3a HacraHak HFpEE mpeko kom-
IVIEKCHMX TAaTO(PM3NONTOUIKNX MeXaHM3aMa, ca KOju-
Ma Cy YAPY>KeHM I'0ja3HOCT, XpOHMYHA MH}pIaManuja
¥ HapyllleHa MUKPOILVMPK/IaIyja.

Kontunypana mnporpammpana u cnobopHa ¢u-
3YKa aKTMBHOCT NPAKHOT MHTEH3NUTETa M 0OuMa,
npesennpa Hacranak HFpEF, kon ocoba koje cy Beh
o6onene ox HFpEE nosehasa pynkumonamam kama-
IIMTET, Ka0 ¥ KBAJIUTET >KMBOTA, TOMUHAHTHO YCIIe
nobospllIatba OKCUIATUBHOT MeTabonuama nepudep-
Hyux mynmha. YTunaj Ha mo6osbluame AMjacTONHE
byHKIMje cpia, jol yBeK je mpeaMeT MCIUTUBAmbA.

bonecunyma ca HFpEF napykoBaHo je vHAMBUYa-
JIM30BAHO NIPOMNCYBabe (PU3MUKe aKTMBHOCTH Y CKITAZy
Ca BIXOBMM MOTYhHOCTVMA ¥ TONEPaHIMjOM HAIopa -
TIpernopyuyyje ce KOMOMHaIja aepOOHOT TPEHHTa, BEXX-
e cHare, BexxOe OaraHca U ajieKBaTHe iujeTe.
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Abstract

Heart failure with preserved left ventricular ejection fraction
(HFpEF) is a clinical syndrome in which the structure and the
function of the heart are damaged, with stiffness of the heart muscle,
increased pressures in diastole and in the pulmonary circulation.
The latest understanding of HFpEF is that it is a systemic disease
of the microcirculation with chronic inflammation and impaired
cellular metabolism. The aim of this review was to determine
the association between physical activity and HFpEF based on
the available research. By summarizing the literature data, it was
shown that a sedentary lifestyle represents a risk factor for HFpEF
and that continuous physical activity prevents the occurrence of
HFpEEF, while in patients already suffering from HFpEF it increases
functional capacity, as well as the quality of life, mainly due to the
improvement of peripheral muscles oxidative metabolism. The
impact of physical activity on improving the diastolic function
of the heart in people with heart failure is still under research.
Patients with HFpEF usually have poor exercise tolerance, thus
an individualized prescription of physical activity is indicated
in accordance with their capabilities, preferably a combination
of aerobic training, strength exercises, balance and an adequate
diet. The gold standard for the assessment of aerobic capacity is
the cardiopulmonary exercise test, which allows the measurement
of oxygen consumption, maximum heart rate, the first and the
second anaerobic thresholds, parameters needed for dosing the
intensity of physical exercise.

Key words: HFPEF/ FUNCTIONAL CAPACITY/ CARDIO-
PULMONARY EXERCISE TESTING/ SEDENTARY LIFESTYLE/
EXERCISE

Resumen

La insuficiencia cardiaca con fraccion de eyeccion del ventriculo
izquierdo conservada (ICFEp) es un sindrome clinico en el que
estd dafiada la estructura y funcion del corazén, con rigidez del
musculo cardiaco y las presiones aumentadas en la diastole y en
la circulacién pulmonar, que segun los tltimos conocimientos es
una enfermedad sistémica de la microcirculacion con inflamacioén
crénica y enfermedad del metabolismo celular. El objetivo de
este trabajo fue determinar la relacion entre la actividad fisica y
la ICFEp a base de las investigaciones disponibles. Una revision
de la literatura disponible ha demostrado que el estilo de vida
sedentario es un factor de riesgo parala aparicién de ICFEp, y quela
actividad fisica continua previene la aparicion de ICFEp, mientras
que en personas que ya padecen de ICFEp aumenta la capacidad
funcional, asi como la calidad de vida, debido a la mejora del
metabolismo oxidativo de los musculos periféricos. La influencia
en la mejora de la funcién diastolica del corazon en personas con
insuficiencia cardiaca aun esta el objetivo de la investigacion. Los
pacientes con ICFEp suelen tener una tolerancia al esfuerzo muy
reducida, por lo que estd indicada la prescripcion individualizada
de actividad fisica de acuerdo con sus capacidades y tolerancia al
esfuerzo, lo mejor es la combinacion de entrenamiento aerébico,
ejercicios de fuerza, equilibrio y dieta adecuada. El estandar de
oro para la evaluacion de la capacidad aerébica es la prueba de
ejercicio cardiopulmonar, que permite medir pardmetros como:
consumo de oxigeno, frecuencia cardiaca méxima, asi como el
primer y segundo umbral anaerdbico, que permiten dosificar la
intensidad del ejercicio fisico.

Palabras clave: ICFEp/ CAPACIDAD FUNCIONAL / PRUEBA
DE EJERCICIO CARDIOPULMONAR / ESTILO DE VIDA
SEDENTARIO / ACTIVIDAD FISICA
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HEART FAILURE - A COMPLEX
CLINICAL SYNDROME

Heart failure is a complex clinical syndrome that
results from a disruption of the heart’s structure and
function and is manifested by symptoms such as fa-
tigue and poor exercise tolerance, a feeling of short-
ness of breath, orthostatic dyspnea, and lower limb
edema (McDonagh, 2021). The heart, being the cen-
tral organ of circulation, has the function of collect-
ing blood from the periphery, sending it to the lungs
for oxygenation and re-pumping it to all other organ
systems, enabling adequate distribution of oxygen
and other necessary substances throughout the body
(Verhoeft, 2017). Heart failure occurs when the heart
does not have adequate pumping capacity or when it
still has a relatively preserved contractile force, but
the blood filling process in diastole is impaired (Mc-
Donagh, 2021, Pfeffer, 2019, Bourlaug, 20104). Heart
failure affects more than 60 million people worldwide
(5). The former classification into systolic and diastol-
ic heart failure has been replaced by the one accord-
ing to the ejection fraction of the heart’s left ventricle
(LV EF), which represents the percentage of blood
pumped out during one heart cycle in relation to the
volume of blood at the end of diastole. According to
this classification, there is heart failure of reduced LV
EF <40% (HFrEF - the abbreviation of heart failure
with reduced EF), mildly reduced LV EF 40-49% (HF-
mrEF - the abbreviation of heart failure with mildly
reduced EF) and preserved LVEF > 50 %, (HFpEF -
the abbreviation of heart failure with preserved EF)
(McDonagh, 2021, Pfeffer, 2019, Borlaug, 2010).

For a long time, clinicians recognized and treated
only HFrEE while diastolic heart failure (HFmrEF
and HFpEF) was a matter of discussion (Pfeffer,2019,
Borlaug, 2010). In recent years, HFpEF has not only
been recognized as a separate clinical entity but is
currently in the center of attention for cardiologists
around the world. The HFpEF incidence is apparent-
ly increasing - it used to be the less prevalent variant
of heart failure, yet currently equals to HFrEF, and
according to the latest epidemiological data its prev-
alence will reach up to 70% of the total heart failure
population (Vasan, 2018, Savarese, 2022), considering
the increasing prevalence of about 1% in relation to
HFrEF per year (Borlaug, 2020).

PATHOPHYSIOLOGY OF HEART
FAILURE WITH PERSERVED
EJECTION FRACTION (HFPEF)

The understanding of HFpEF has changed over
the decades of research. The scientific world travelled
across a long way from understanding the classic sim-
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ple model of diastolic dysfunction of the heart as a
consequence of long-term hypertension that causes
concentric remodeling and hypertrophy of the heart
muscle, to indications that HFpEF is actually a disease
of the microvasculature and cellular metabolism (Ge-
vaert, 2022). It was noticed that the patients with this
type of heart failure are phenotypically similar - they
are more frequently older women, obese, who have ar-
terial hypertension and atrial fibrillation (Pfeffer, 2019,
Gevaert, 2022). As the typical HFpEF patient is an
obese, dyspneic woman with poor exercise tolerance
(Gevaert, 2022), the question arose whether this is an
isolated heart disease or just a cardiac manifestation of
systemic dysfunction characterized by increased body
mass, systemic inflammation, and impaired microcir-
culation, related to physical inactivity and inadequate
nutrition (Gevaert, 2022, Pandey, 2018, Pandey&Ber-
ry 2015). From the above said came the hypothesis
that regular physical activity and a healthy diet can
prevent this type of heart failure, but that these can
also be treatment modalities, which will be discussed
in more detail in the following text.

Pathophysiologically, what disrupts the phas-
es of active and passive relaxation of the heart mus-
cle in diastole is its stiffness, which is conditioned
by changes in both the extracellular matrix, with the
accumulation of collagenand changes in the cardio-
myocytes and their contractile proteins (Pfeffer, 2019,
Borlaug, 2010, Borlaug, 2011). A relationship was
found between the degree of titin protein phosphoryl-
ation and cardiomyocyte elasticity (Borlaug, 2010). It
has been proven that in metabolic syndrome there is
a chronically elevated level of pro-inflammatory cy-
tokines and oxidative stress (Paulus, 2020), that influ-
ence the expression of cellular signaling pathways, ti-
tin phosphorylation, and the accumulation of collagen
in the intercellular space, all of which lead to increased
heart muscle stiffness (Borlaug, 2010, Paulus, 2020).
Sedentary lifestyle, aging and obesity lead to chronic
systemic inflammation, and physical activity has been
shown to reduce the concentration of pro-inflamma-
tory cytokines (Morawin, 2021, Papathanasiou, 2022,
Hayashino, 2014).

Currently, taking everything into account, the cri-
teria for making the diagnosis of HFpEF are the pres-
ence of symptoms of heart failure (difficulty breath-
ing, reduced exercise tolerance) and LV EF >50% with
increased LV filling pressure, and pulmonary capillary
wedge pressure (PCWP) =15 mmHg at rest, i.e. 225
mmHg during exercise. (McDonagh, 2021, Borlaug,
2020)
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HFPEF ANF REDUCED EXERTION
TOLERANCE

Bearing in mind that HFpEF is a syndrome and is
manifested by multiorgan dysfunction, the reduced
effort tolerance of these individuals is influenced by
cardiac and peripheral mechanisms (Guazzi 2022,
Baratto, 2022, Nayor, 2020). The pressure in the LV
does not have to be significantly high at rest, but dur-
ing exertion hemodynamic insufficiency occurs due
to impaired active and passive relaxation of the heart
muscle, chronotropic incompetence, and reduced
stroke volume - the LV filling pressure increases, it is
retrogradely transmitted to the left atrium and pulmo-
nary capillary bed (Borlaug, 2010, Borlaug, 2011, Pau-
lus, 2020, 17 Guazzi 2022, Baratto, 2022, Nayor, 2020).
Inadequate response to effort is also influenced by fre-
quent atrial rhythm disturbances and the absence of
left atrial function (Paulus, 2020, Guazzi, 2022, Nayor,
2020). Ventilation disorders and anemia, which are of-
ten associated with HFpEEF, contribute to the reduced
exercise capacity (Guazzi, 2022, Nayor, 2020). In one
study that examined the influence of different hemo-
dynamic parameters on exercise tolerance, Wolsk et
al. identified three variables that were independently
associated with reduced exercise tolerance in HFpEE
These are - PCWP, reduced LV stroke volume, and
body mass index (Wolsk, 2019). In the recent years,
there is a growing interest in and evidence about re-
duced perfusion and impaired oxidative metabolism
of peripheral muscles in HFpEF patients (Upadhya,
2015, Adams, 2016). In the study published this year,
Sarma et al. pharmacologically lowered PCWP and
exposed study subjects to physical activity, but this
intervention did not lead to better exercise tolerance
(Sarma, 2023). It is well known that oxygen con-
sumption depends both on the cardiac output and
the peripheral utilization, i.e. the diffusion of oxygen
between the peripheral microcirculation and the mus-
cles (Guazzi, 2022). This was investigated by Houstis
et al, and through a detailed analysis of cardiopulmo-
nary testing parameters, the authors concluded that
the dominant reason for reduced exercise tolerance in
addition to reduced LV stroke volume is reduced pe-
ripheral diffusion (Houstis, 2018). The question arises
- is HFpEF in fact a mitochondrial disease and what
role does physical activity play in the pathophysiology
and treatment of HFpEF?

PHYSICAL INACTIVITY AS A RISK
FACTOR FOR HFPEF

Large observational studies have shown a causal
relationship between a sedentary lifestyle and dias-
tolic heart dysfunction (Brinker, 2014, Pandey&Al-

len 2017, Bhella, 2014). In their research, Brinker et
al. recruited 1678 men and 1247 women and included
them in a large epidemiological cohort of the Cooper
Research Institute in Dallas, USA, where they under-
went an echocardiographic examination in the peri-
od from 1999 to 2011 (Brinker, 2014). The subjects
were divided into four groups according to the level
of physical fitness, which was assesed by the Balke
protocol on a treadmill. By analyzing the correlation
between the echocardiographic parameters - the rel-
ative thickness of the LV wall, the volume of the left
atrium, the end-diastolic diameter of the LV, LV EE
the diastolic mitral annular velocity and the level of
physical fitness of the subjects, it was concluded that
people with less physical condition had more often
echocardiographic signs of diastolic dysfunction and
concentric remodeling, which implied that these indi-
viduals had a higher risk of developing HFpEF later in
life (Brinker, 2014). And indeed, Pandey et al. further
analyzed the medical records of the before mentioned
Cooper Institute study cohort and came to the con-
clusion that people who lived a sedentary lifestyle in
middle age were much more likely to be hospitalized
for heart failure later in life (Pandey&Patel, 2015). The
authors calculated that an increase in physical activity
by just one metabolic unit (MET as an abbreviation of
Metabolic Equivalent of Task) reduces the risk of hos-
pitalization due to heart failure in the future by 17%.
Importantly, physical activity was singled out as an
independent risk factor regardless of other cardiovas-
cular comorbidities, i.e. risk factors (Pandey&Patel,
2015). Similar results were obtained by analyzing the
cardiorespiratory functional capacity and echocardio-
graphic parameters of 2544 people aged 18 to 30 who
were included in the CARDIA study (Coronary Artery
Risk Development in Young Adults) (Pandey&Allen,
2017). A repeated cardiac ultrasound examination af-
ter 20 years of follow-up concluded that a low level of
cardiorespiratory fitness, which was initially assessed
by modified Balke protocol treadmill test and self-re-
ported physical activity level, was associated with in-
creased LV filling pressure, which is pathognomonic
for HFpEE These people also more frequently had
impaired heart muscle contractility. However, a low
level of physical fitness was an independent risk factor
for the development of diastolic dysfunction, while its
effect on the contractile ability of the heart was asso-
ciated with the existence of other cardiovascular risk
factors (Pandey&Allen, 2017). Bella et al. observed
102 healthy elderly individuals and showed that ag-
ing and a sedentary lifestyle led to increased stiffness
of the heart muscle, but that regular exercise at least
4-5 times a week increases the compliance of the heart
muscle (Bhella, 2014). A meta-analysis of more than
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10 different cohort studies showed that the prevention
of heart failure is dose dependent on the level of physi-
cal activity (Pandey&Garg, 2015, 30 Pandey&LaMon-
te, 2017), and that physical inactivity is an isolated risk
factor for the development of HFpEF, but not HFrEF
(Kraigher-Krainer, 2013).

PHYSICAL ACTIVITY AS A
THERAPEUTIC MODALITY

In younger people, who live a sedentary lifestyle,
physical activity can lead to desirable relaxation of the
heart muscle (Howden, 2018). Hieda et al. showed
that a year of intensive exercise, in asymptomatic
middle-aged individuals with existing signs of LV hy-
pertrophy and diastolic heart dysfunction, leads to a
reduction in heart muscle stiffness and prevention of
HFpEF (Hieda, 2021). The benefit of regular physical
activity in the primary prevention of cardiovascular
diseases is generally known and proven, but more re-
search is focusing towards tosecondary prevention,
treatment and cardiovascular rehabilitation (Arnett,
2019, Pelliccia, 2020).

Until recently, there were no pharmacological op-
tions for the treatment of HFpEE. According to the
current recommendations for the treatment of heart
failure of the European Society of Cardiology (Mc-
Donagh, 2021), physical activity is recommended
for all patients with heart failure in accordance with
their capabilities, in order to improve fitness, quali-
ty of life and reduce the number of hospitalizations
due to heart failure (recommendation class I, level
evidence A). Cardiovascular rehabilitation and phys-
ical activity should also be considered in individuals
with advanced heart failure, comorbidities, and se-
verely reduced exercise tolerance (recommendation
class Ila, level of evidence C) (1). The HF-ACTION
study showed that individually dosed physical activity
is safe in people with heart failure (36). Randomized
clinical trials conducted over the past 2 decades have
shown unequivocally that physical activity increases
aerobic capacity and, at least partially, quality of life
in people with HFpEF (Alves, 2012, Angadi, 2012, Da
Silveira, 2020, Edelmann, 2011, Fu, 2016, Gary, 2004,
Haykowsky, 2012, Kitzman, 2010, Kitzman, 2013,
Kitzman 2016, Smart, 201237-47). What is not clear
is whether, as in people without heart failure, physical
activity can induce reverse remodeling and improve
diastolic heart function in people with HFpEE In in-
dividual studies, conducted on a smaller number of
subjects, an improvement in the morpho-function-
al characteristics of the heart was noted (Edelmann,
2011, Fu, 2016, Angadi, 2012, Da Silveira, 2020). Elde-
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man et al. showed that after 6 months of controlled
exercise 3 times a week, which included 35 minutes
of cycling and 35 minutes of strength training, there
was an improvement in echocardiographic param-
eters of diastolic function - LV filling pressure [early
LV filling velocity in diastole (E) /early annular mitral
LV filling velocity (¢’)] and indexed left atrial volume
(LAVI) (Edelmann, 2011). Other studies that analyz-
ed the impact of different modalities and intensity
of exercise on diastolic function, also showed their
positive impact (Fu, 2016, Angadi, 2012, Da Silveira,
2020). A meta-analysis of these studies, however, has
not yet found a statistically significant improvement
in diastolic function parameters (Pandey&Parashar,
2015, Fukuta, 2019, Lin, 2022). Given that physical
activity improves the functional and aerobic capaci-
ty of people with HFpEE, without significant impact
on cardiac function, it is assumed that there are oth-
er mechanisms through which exercise manifests its
benefits. Haykowsky and the authors showed that in
their study of 40 participants (of which 18 were con-
trols), the greatest impact (84%) on the improvement
of aerobic capacity (peak VO2) had improved utili-
zation, i.e. diffusion of oxygen in the periphery (a-
vO2diff - arteriovenous oxygen content difference)
(Haykowsky, 2012). Physical activity leads to molec-
ular and cellular changes in peripheral muscles that
lead to increase in their oxidative potential (Adams,
2016, Winzer, 2022). It has been shown that certain
exercise modalities (HIIT - high intensity interval
training) in patients with HFpEF increase muscle en-
ergy metabolism (Bozkurt, 2021). The first large mul-
ticenter study comparing different exercise modalities
in people with HFpEF, OptimEX-Clin, was completed
in 2018 (Mueller, 2021). The study was conducted in 5
centers in Germany, Belgium and Norway and includ-
ed 120 women and 60 men with stable HFpEE, mean
age 70 years and BMI 30 kg/m2, NYHA II. The partic-
ipants were randomized into three groups: 1) 58 were
in the HIIT program - 3 times a week for 38 minutes
(4 minutes of intense activity with 3 minutes of rest in
between); 2) 58 were in the program of moderate con-
tinuous aerobic training (MCT) - 5 times a week for
40 minutes; and 3) 60 subjects were controls who were
advised physical activity according to current recom-
mendations. After three months of exercise under the
supervision of the researcher, the study continued for
another 9 months without direct supervision. After 3
months, there was an improvement in aerobic capac-
ity in patients who performed HIIT and MCT (VO2
increased by 1.0 mL/kg/min after HIIT and 1.6 mL/
kg/min after MCT, and in the control group only by
0.6 mL/kg/min). No statistically significant difference
was observed between different exercise modalities,
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although in previously conducted smaller randomized
clinical trials, HIIT showed superiority (Angadi, 2012,
Da Silveira, 2020, Siddiqi, 2023). Namely, it is known
that the greater the intensity of exercise, the greater
the prevention of cardiovascular risk in healthy people
(Schnohr, 2011). It has been shown that high-intensity
interval exercise leads to an increased accumulation
of metabolites, ions and free radicals in muscles that
trigger cellular signaling pathways, which affect the
expression of specific gene loci, all of which increase
mitochondrial oxidative capacity and oxygen utiliza-
tion (Hansen, 2021, Maclnnis, 2016). The effect of ex-
ercise on peripheral circulation and endothelial func-
tion is the subject of current and future research. In a
secondary analysis of the OptimEx study, Gevaert et
al. showed that although indicators of arterial stiffness
were impaired in individuals with HFpEF, endothelial
function was not significantly impaired. In their anal-
ysis, a one-year exercise program (HIIT and MCT)
did not improve peripheral arterial and endothelial
function (Gevaert, 2023).

CARDIOPULMONARY TEST AND
HFPEF

The gold standard for assessing physical fitness or
the total functional capacity of the organism, is the
cardiopulmonary stress testing (Guazzi, 2017). Dur-
ing this testing, subjects are exposed to progressive
effort on a treadmill or bicycle, with simultaneous
analysis of blood pressure, electrocardiogram (ECG)
and concentration of gases in exhaled air measured
through a mask on the face. The occurrence of possi-
ble symptoms is also monitored (Guazzi, 2012, Guaz-
zi,2017). The cardiopulmonary exercise testng anables
the evaluation of the cardiac and pulmonary function,
as well as the peripheral muscles and mitochondria.
The most important parameter used to assess physical
condition, i.e. functional capacity, is peak VO2. Ac-
cording to FicK’s principle, VO2 depends both on car-
diac output and peripheral oxygen utilization (VO2
= Qx [Ca02 - Cv0O2]) (Guazzi, 2012, Guazzi, 2017).
For each person, there is a predicted maximal VO2,
(VO2 max), which is calculated based on age and gen-
der. During the cardiopulmonary exercise testing, the
functional capacity is assessed by the percentage of
the predicted maximal VO2 that has been achieved. If
the VO2 peak achieved during the testing is less than
80% of the age and gender predicted VO2 max, or less
than 15-20 mL/min/kg, it is considered that the aero-
bic capacity is reduced (Guazzi, 2012, Guazzi, 2017).
People suffering from HFpEF have a very reduced
effort tolerance, their average peak VO2 is about 15

mL/min/kg, which means that they need about 60% of
their total strength for daily activities, such as dressing
up, about 70% for slow walking, and that they are of-
ten functionally dependent on other persons (Nayor,
2020). Based on the other evaluated parameters, one
can gain an insight into whether the cause of fatigue
is of central or peripheral origin, whether it is mainly
caused by heart or lung dysfunction, or is the problem
in the peripheral utilization of oxygen (Guazzi, 2012,
Guazzi, 2017).

EXERCISE PRESCRIPTION AS
THERAPY FOR HFPEF

Exercise prescription for people suffering from
heart failure must be carried out with great caution
and in a way that implies an adequate evaluation of
the existing cardiorespiratory status (Hansen, 2021,
Sachdev, 2023, Mezzani, 2012). The initial evaluation
of a person’s cardiorespiratory status and condition is
carried out with a cardiopulmonary stress test (Guaz-
zi, 2022, Hansen, 2021, Mezzani, 2012). Alternatively,
with much less precision, a simple exercise test can be
used to assess fitness, without measuring the concen-
tration of gases in exhaled air (Fletcher, 2013). By ssess-
ing parameters such as peak VO2, maximum heart
rate, first and second ventilatory thresholds (VT1 and
VT2), the cardiopulmonary test enables adequate dos-
ing and planning of exercise programs (Binder, 2008,
Cavigli, 2020, D’Ascenzi, 2022). The maximum heart
rate (HR max) is the parameter based on which phys-
ical activity was traditionally prescribed, however, the
cardiopulmonary test allows for an even more accu-
rate assessment of both the existing functional capac-
ity and the one that should be reached. Moreover, the
intensity of exercise is determined by the percentage
of estimated peak VO2 that should be achieved during
exercise, and VT1 and VT2 help in this process. VT1
or first lactate threshold, represents the moment when
the body has exhausted its existing aerobic capacity,
cells switch to anaerobic metabolism, in which the
glucose molecule is reduced to lactate, and then, the
lowering of blood pH leads to an increase in minute
ventilation (VE). In a cardiopulmonary exercise test,
VT1 can be recognized as an increase in the slope of
the curve relating VE to carbon dioxide production
(VCO2). This occurs at about 50-60% of peak VO2.
When compensatory ventilatory buffers are exhaust-
ed, there is a re-increase in blood lactate and a drop
in pH, and this moment is called VT 2. It usually oc-
curs at 70-80% of maximal aerobic capacity (Binder,
2008, Cavigli, 2020, D’Ascenzi, 2022). Based on these
parameters, exercise of the desired intensity can be
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prescribed:

1) light physical activity means that VT1 is not
reached, which is an intensity of less than 40% of the
peak VO2 or 55% of the HR max;

2) moderate intensity of physical activity is at 40-
69% of the VO2 peak or 55-74% of the HR max;

3) intense physical activity at 70-85% of the peak
VO2 and 75-90% of the HR max;

4) very intense physical activity implies that VT2
has also been reached, i.e. intensity greater than 85%
of the peak VO2 and 90% of the HR max (Pelliccia,
2020).

Although HR max is easier to estimate, it is more
appropriate to dose physical activity using VO2, VT1
and VT2, because HR max is influenced by pharma-
cological therapy used to treat HFpEF comorbidities
(D’Ascenzi, 2022).

Exercise prescription means determining the in-
tensity, duration of exercise, number of sessions dur-
ing the week, type of exercises (Hansen, 2021, Mezza-
ni, 2012). According to the 2020 Recommendations of
the European Association of Cardiologists for Sports
Cardiology and Physical Activity of People Suffering
from Cardiovascular Diseases, aerobic physical activ-
ity at 40-80% of the peak VO2, lasting 20-60 minutes,
3-5 times a week is recommended for people with
chronic heart failure, continuously or in intervals, in
combination with daily balance training and strength
training 2-3 times a week (10-15 repetitions of 8-10
different exercises with an intensity of 40-60% of the
maximum voluntary contraction), with a progressive
increase in the volume of activity at regular controls of
the prescribing physician every 3-6 months. For pa-
tients with HFpEF, it is recommended to start with 10
minutes of aerobic training and 10 minutes of strength
training, to reach at least 30-45 minutes of physical ac-
tivity three or more times a week in the next month.
A change in lifestyle and other risk factors is also ad-
vised (recommendation class I, level of evidence C)
(Pelliccia, 2020). So far, there are no reliable data on
whether HIIT is superior to MCT (Mueller, 2021, Sid-
diqi, 2023) in people with HFpEEF, but introduction of
regular physical activity according to their capabilities
is absolutely indicated (McDonagh, 2021, Pelliccia,
2020, Sachdev, 2023). Combining aerobic training,
strength exercises and diet gives the best results (Kitz-
man, 2016, Brubaker, 2022). Strength exercises are of
great importance for patients with HFpEF and can im-
prove their functionality and quality of life - in smaller
studies it has been shown that isolated exercise of pe-
ripheral muscles, knee extension, improves blood flow
in m. quadriceps and a persons functional capacity
(Esposito, 2011, Hearon, 2022). New methods such as
respiratory musculature exercises and electrical mus-
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cle stimulation also give good results (Zhuang, 2021).
Kitzman and the authors emphasized the importance
of prompt initiation of rehabilitation, still during hos-
pitalization after acute episodes of heart failure, with a
focus on mobility, balance, gait and strength exercises
(Kitzman, 2021).

CONCLUSION

Insufficient physical activity is a risk factor for the
development of HFpEF, through complex pathophys-
iological mechanisms associated with obesity, chronic
inflammation, and impaired microcirculation. Con-
tinuous programmed and free physical activity pre-
vents the occurrence of HFpEFE. In HFpEF patients it
increases functional capacity and quality of life, main-
ly due to the improvement of the oxidative metabo-
lism of peripheral muscles. The effect on improving
the diastolic function of the heart is still the subject
of research. Individualized prescription of exercise is
recommended for patients with HFpEF in accordance
with their capabilities and effort tolerance. A combi-
nation of aerobic, strength, balance training and ade-
quate diet gives the best results.
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