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TPIMEAHZ 2YMBOYAEYTIKH ENITPOMNH

repaoipog Ounatog (EmPBAEnwy), Kabnyntrig Kapdioloyiag
lwavvng MNapiong, KadBnyntng Kapdloloyiag

Iyvatiog Owkovouidng, Kabnyntrg KapSioloyiag

ENTAMEAHZ EZETAZTIKH ENITPONH
Fepaopog Oundarog, Kabnyntig Kapdlohoyiag
lwavvng Napaockevaidng, Kabnyntn¢ Kapdloloyiag
lwavvng Napiong, KaBnyntn¢ Kapdloloyiag
Kwvotavtivog Toloudng, Kabnyntric KapSiohoyiag
XapdaAapmnog BAayomoulog, KaBnyntrg Kapdlodoyiag
Iyvatiog Owkovouidng, Kabnyntng Kapdloloyiag

Kwvotavtivog MNkatlouAng, Kabnyntig KapSlohoyiag

MPOEAPOZ THZ IATPIKHZ 2XOAHZ

lepdoiuog Ziaooc, Kabnyntrig Kapdlohoyiag, latpikr ZxoAn EBvikoL kat
Kamodiotplakou Mavemotnuiov ABnvwy



H €ykplon tng Sibaktopikn¢ Statptfrg amod tnv latpikn ZxoAn tou EBvikoU kal
Kamodiotplakou Mavemotnuiov ABnvwy dev umodnAwvel tnv amodoxn yvwHwy Tou
ouyypadéa. (Nopog 5343/1932, apbpo 202, mapaypadog 2)



O OPKOZ TOY INMNOKPATH (petadppaon)

Opkilopat oto Bed AOA AWV ToV LATPO Kal oto Bed AokAnTLo kat otnv Yyeia Kalt
otnv Mavakela Kot EMKAAOUHEVOC TN Haptupia OAwv Twv Bewv OTL Ba ekTEAEOW
Kata tn dUvapn KoL TNV Kplon Lou Tov OpKO aUTOV Kal Tn cupddwvia auth. Na
Bewpw ToV SI6ACKAAS OV TNG LATPLKAG TEXVNG (00 LE TOUG YOVELG HOU KaL TNV
KOLVWVO tou Biou pou. Kat otav xpetaletal xpripata va potpalopat pali tou ta Sika
pou. Na Bewpw TNV olkoyEveld Tou adéAdLa Pou Kat va Toug S16AoKwW auTV TV
TEXVN av B€Aouv va v pabouv xwpic Sidaktpa ) dAAn cupdwvia. No petadidw
TOUC KOVOVEC NOKNC, TNV podopikr St6aokaAio Kal OAEG TIG AAAEC LOTPLKEC YVWOELG
OTOUG YLOUG LOU, OTOUG YLOUG TOU SOLOKAAOU LLOU KOL OTOUG EYYEYPAUUEVOUG
HOONTEC TTOU TIPAV TOV LATPLKO OPKO, AAAA O Kavevav GANO. O XPNOLOTIOLW TN
Beparmneia yla va Bonbrow toug aoBeveic katd tn SUvapn Kal Ttnv Kpion pou, aAAd
TOTE yla va AP w 1 va adiknow. Oute Ba Sivw Bavatndopo ¢papuako o KAToLov
mou Ba pou To INTROoEL, oUTe Ba TOU KAVW HLa TETola uTtOdELEN. NMapopoiwg, Sev Ba
EUTTLOTEUTW OE €YKUO LECO TIOU TIPOKOAEL EKTpwon. Oa dlatnew ayvi Kol AcTiAn Kot
™ {wn KAl TNV TEXVN Hou. Agv Ba XPNOLUOTIOLW VUOTEPL OUTE OE AUTOUC TTOU
naoyouv amnod Abiacn, aAAd Ba mapaxwpw TNV EpyAcio aUTH 0TouC EL6LKOUG TNG
TEXVNG. 2€ 60 oTiTla mnyaivw, Ba pmaivw yla va Bonbrjow toug aobeveig kat Ba
anéxw amno onoladnmote eokepevn PAABN kal dBopd, kal Lblwg amod yeveTHOLEG
TPALELS e AvOpeC Kal yuvaikeg, eEAeUBepou kal SoUAouG. Kat 6oa tuxov BAEnw N
akoUW Kata tn Sldpkela tng Bepameiag A KaL MEPA ATO TLG EMAYYEAUATIKES LOU
o.oxoAleg otnv KaBnuepv Hou {wh, AUTA TTOU eV MIPEMEL VOl LABEUTOUV TTAPAEEW
Sev Ba Ta Kowvomoww, BewpwVTag To OEUOTO AUTA LUCTIKA. AV TNPW TOV OPKO QUTO
Kal Sev Tov mopafw, ag xalpw mavrtote uMoARPEWC AVALESA OTOUG OVOPWITOUC yLo
™ {wn KAl yla TNV TEXVN Hou. Av OHwG Tov Ttapafw Kal EMOPKAROW, G MABw ta
avtibeta



AQLEPWVETAL OTOUC SATKAAOUG LUOU KOl OTNV OLKOYEVELX [IOU



EIZATQrH

H evéoBnAtlakn Aettoupyla KATEXEL KUPLO POAO OTLG EAAOTIKEC LOLOTNTEG TWV ayyeiwy,
evw n evéoBnAlakn SucAettoupyla cuvdéstal pe TNV aBnpoyEveon Kal SUCUEVELG
ETUMTWOELG OTO KaPSLaYYELOKO oUoTNa. H Pelwaon TNg apTnpLlakng eVOOTIKOTNTOG
o6nyel o avénon Twv MePLPEPLIKWV AVTLOTACEWY, aV€non tn¢ mieong maApou Kat
Tou petadoptiou, mpokoAwvtog SUCAELTOUPYLA TNG APLOTEPNG KOWALAG KaL TNG
otedaviaiog kukhodopiag. AcBeveig pe xpovia kapdlakn avenapkela epdavilouv
ennpeacpévn evdobnAiakn Aettoupyia n omolia €xel StamiotwOel OTL cuoxeTileTal pe
auénuévn BvnoudtnTa Kat voonpotnta.

H Bepaneia kapSlakol emavacuyXpPovVIoUoU HECW TNG AUDLKOALAKNAG
Bnuatodotnong eival pia kablepwpévn Bepameia yia acBeveig pe kapdlakn
OVETIOPKELA PE HELWMEVO KAAOUA EWONOEWC KaL NAEKTPIKO SUCCUYXPOVIOUO, UE
Slamotwpéva opEAn otn BvnToTNTA KAl voonpotnta, aAAd Kot otn rotdtnta {wng.
Map ot Bploketal otn Tpitn Sekaetia epapUoyns, N EMBPAOCN TN OTLG OYYELAKEC
ENAOTIKEG LOLOTNTEC KaL otV evdoBnAlakn Asttoupyia Sev €xel SltepeuvnBel mANpwe.
Q¢ ek TouTOU, Mapouatalel WoLaitepo evdladEpov n HEAETN TNG AELTOUPYLAG TOU
OYYELOKOU SIKTUOU aoBeVWV e KapSLaKA OVEMAPKELA TTOU AaBAvouv
apdkolltakn Bnuatodotnon.

Itnv napovoa HeAETN epeuvnONnkKe n emidpacon tng Bepameiag kapSlakou
ETOVACUYXPOVIOMOU 0 0l0DeVELG Pe KapSLokr avemapkela, ocuvdualovtag
avaipaktoug deikteg afloAoynong tng ayyelakng Asttovpylag pall Pe TNV KoLK -
aptnplakn ouleuén. Emiong, SeutepeVOVIWG, HEAETHONKAV auTOoL Ol SElKTEC
ayyelaknc Asttoupylag wg mbavol mpoyvwoTtikol SeIKTEG avTanmokplong otn
Bepameia kapdlakol emavacuyxpoviopoU. To eviladEpov yia TEToloug SelKTEC elval
uPNAO, ylati mapa To Yyeyovog OTL MpOKeLtal yia pia damavnpn Beparmeia pe
SuvnTikEG eTMAOKEC, oMol acBeveic mou Aappavouv apdoilkolAtakn
Bnuatodotnon v epdavilouv To avapevopevo 0heAOC KAl LAALOTA LEPLKOL OO
auToUG epdavilouv akopa Kal KAWVLKA emdeivwon. ZUYKEKPLUEVA TO TTOCOOTO
acBevwy Tou dev epdavilel avtanokpLon otn cUYKEKPLUEVN Bepareia BAaoel
dnuootevpévwy otolxeiwv MAnoLdlel to 30% Kal EMISLWKETAL TIEPALTEPW SLEpEUVNON
™¢ maboduacioloyiag Tng KApSLAKAG AVETIAPKELNG OE UNXAVIKO KAl NAEKTPLKO
eninedo, TNG ayyelakng Asttoupyiag kabwg n aplotepr kKowkia, n aoptikn BaABida, n
oopTn KoL Ta TepLdEPLKA ayyeia elval Hépn EVOC KUKAWUATOG LE LoXUPN
oAAnAentibpacn. H peAétn auth avédelée Tn onuacia TNG AYYELOKNG CUVIOTWOOG
oTnV KoWlakni-aptnplakn culeuén KoL mapouciaoce mwe N BeAtiwon TwV apTnPLAKWY
€EAAOTIKWV LOLOTATWV EVOSWVEL TNV avTanokpLon otn Beparneia.



Bloypadiko onueiwpa
NikoAaog Anuntpiou KapapyaAdkng
KapSloAdyog

2T kapdlohoyikn KAwikn, Noookopeio YTEIA

Eknaidevon & Akadnuaikoi TitAoL

- latpikn ZxoAn Navemniotnuiov ABnvwy, 2001-2008

- EBVikO kat Kamodiotplako Navemnotripo ABnvwv. Yriopndlog Sidaktwp pe Béua
StatpBng «Emidpaon tn¢ Bepamneiog kapdlakol EMAvVOCUYXPOVIOUOU oTn Aettoupyia
TOU ayyelakoU Siktuouy, 2016 £éwc onuepa

- Navenotiuwo Zupixng. MetamtuxLlako Mpoypappua pabnudatwy otnv Kapdlakn
Avendpkela (3rd Postgraduate Course in Heart Failure) mou dlopyavwvetat ano
Heart Failure Association, European Heart Academy, European Society of Cardiology
ko University Hospital Zurich. 2018-2019

EntayyeApotikéG MOTOMOLAOELG:

- latpk Adela Aoknong EmayyéApatog (EAAGda, 2008)

- Tithog EdikotnTag Kapdlodoyiag (EANGda, 2018)

- Eknaidevon otnv epdutevon KapSLaKkwV cUOKEVWV (Bnuatodotec, amvidloTeg-
kapSlopetatponeic, apdikoldiakol fnuatodotec) (EAAada 2018)

MéAog Etaiplwv

- ESC Professional Member

- EHRA Ivory Member

- HFA Regular member
EntayyeApatiki npoinnpeoia

- AeképBpLog 2009 — OePpoudplog 2012: Eldikeudpuevog MaboAoyiag oto Mevikod
Noookopeio Arjuvou

- Madog 2012 — ZentépuPprog 2013: Edikevopevog Kapdlohoyiag oto MNeviko
Noocokopeio PoSou



- ZemtéuPplog 2013 — Avyouotog 2014: Yninpeoia YnaiBpou oto Mevikd Nocokopuelo
P66&ou otn KapSloloyikn KAWVIKN

- ZemtéUPplog 2014- ZemtepPplog 2017: Elbikeudpuevog Kapdloloyiag oto Meviko
Noookopeio ABnvwv «O EYATTEAIZMOZ»

- ZemtéUPplog 2017- lovAlog 2018: Eppiobog eldikeudpuevog Kapdloloyiag oe
TIAPATACN KAl €V oUVEXELD €L61KOG KapdLoAoyog oto Mevikd Noookopeio ABnvwv «O
EYAITEAIZMOZ» oto AlpoSuvapiko Epyaotrplo pe evacxoAnaon otig epdUTEVCELS
KAPSLAKWY CUCKEUWV (BnUaTtodOTES, KAPSLOUETATPOTEIG- AMLVLOLOTEG) KL TO
NAEKTPOPUOCLOAOYLKO EPYATTHPLO.

- loUALog 2018 €wg AeképPpng 2019: Emikouptkog KapSloAdyog oto MNeviko
Noookopeio PoSou«Avdpag Mamavopeou».

- lavouaplog 2020 £wg onuepa: EmpeAntng B’ otnv 2t KapSloAoytkn KALWVLKA,
Noookopeio YTEIA.

KAwiko & Epeuvntiko Evéiadépov

- KAviko evbladépov: epuduteloLUeS KapSLOKEG CUOKEVEC, appuBUieg, emeufatikn
kapSlohoyia, KapdLakr avemapkeLa

- Epeuvntiko evéladépov: eppuTEVUOIUESG KAPSLOKEC CUOKEVEC, appuBbuieg,
enepPartikn kapdlohoyia, KapSLaKr) AVENAPKEL

- Epeuvntnc otic pehétec ENGAGE AF, FOURIER, CRYSTAL AF
Awakpiosig & BpaPeia

- MeBpouaplog 2018: Yrotpodia amod tov EHRA pe tn popdn cuppetoxng oto EHRA
observational program oto Hospital Clinic otn BapkeAwvn oto appuBuioloyko
£pyaoTnpLo.

- lavouaplog 2020: BpaBeio 3n¢ kaAutepng mpodopLkn g avakoivwong oto cuvedplo
™¢ Etalpeiag MeAétng tng Kapdlakng Avemdpkelag yla tTnv epyaoia pe titho «H
KoWlakni-aptnplakn culeuén mpoPAEMEL TNV avtanokplon otn Bepamneia kapdlakol
ETOVACUYXPOVLOUOU».

Npocdateg ANHOCLEVCEL

-Association of ventricular-arterial interaction with the response to cardiac
resynchronization therapy

Nikolaos Karamichalakis, Ignatios lkonomidis, John Parissis, Panagiotis
Simitsis, Gerasimos Filippatos


https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Karamichalakis+N&cauthor_id=33837617
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Ikonomidis+I&cauthor_id=33837617
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Parissis+J&cauthor_id=33837617
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Simitsis+P&cauthor_id=33837617
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Simitsis+P&cauthor_id=33837617
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Filippatos+G&cauthor_id=33837617

Eur J Heart Fail. 2021 Apr 9. doi: 10.1002/ejhf.2186.

‘The association of hematological indices with the response to cardiac
resynchronization therapy: a single-center study.

Bazoukis G, Saplaouras A, Letsas KP, Yeung C, Xydonas S, Karamichalakis N,
Thomopoulos C, Manolatos D, Papathanakos G, Vlachos K, Tse G, Korantzopoulos P,
Efremidis M, Sideris A, Naka KK.

Hippokratia. 2019 Jul-Sep;23(3):118-125.PMID: 32581497

- Predictors of Adverse Outcomes in Patients With Arrhythmogenic Right Ventricular
Cardiomyopathy: A Meta-Analysis of Observational Studies.

Bazoukis G, Letsas KP, Thomopoulos C, Tse G, Korantzopoulos P, Naka KK, Kalfakakou
V, Vlachos K, Bazoukis X, Papadatos SS, Michelongona P, Saplaouras A, Georgopoulos
S, Karamichalakis N, Asvestas D, Liu T, Efremidis M, Sideris A, Tsioufis C, Baranchuk
A, Stavrakis S.

Cardiol Rev. 2019 Jul/Aug;27(4):189-197. doi: 10.1097/CRD.0000000000000220.

- Safety, long-term outcomes and predictors of recurrence following a single catheter
ablation procedure for atrial fibrillation. Efremidis M, Letsas KP, Georgopoulos S,
Karamichalakis N, Vlachos K, Lioni L, Bazoukis G, Saplaouras A, Sakellaropoulou A,
Kolokathis AM, Rokiza A, Anagnostou A, Valkanas K, Sideris A.

Acta Cardiol. 2018 Oct 10:1-6. doi: 10.1080/00015385.2018.1494114.

- Targeted ablation of specific electrogram patterns in low-voltage areas after
pulmonary vein antral isolation in persistent atrial fibrillation: Termination to an
organized rhythm reduces atrial fibrillation recurrence. Efremidis M, Vlachos K,
Letsas KP, Bazoukis G, Martin R, Frontera A, Asvestas D, Saplaouras A, Kitamura T,
Georgopoulos S, Valkanas K, Karamichalakis N, Takigawa M, Sideris A, Derval N,
Sacher F, Jais P.J Cardiovasc Electrophysiol. 2018 Oct 4. doi: 10.1111/jce.13763.

- Implantable devices to monitor patients with heart failure.

Karamichalakis N, Parissis J, Bakosis G, Bistola V, Ikonomidis I, Sideris A, Filippatos G.
Heart Fail Rev. 2018 Nov;23(6):849-857. doi: 10.1007/s10741-018-9742-8. Review.

- Intermuscular implantation technique for subcutaneous cardioverter-defibrillators.
Letsas KP, Xydonas S, Karamichalakis N, Efremidis M, Manolatos D, Bazoukis G,

Asvestas D, Vlachos K, Georgopoulos S, Saplaouras A, Winter J, Sideris A.

Herz. 2018 Feb 21. doi: 10.1007/s00059-018-4688-0.


https://pubmed.ncbi.nlm.nih.gov/32581497/
https://pubmed.ncbi.nlm.nih.gov/32581497/

- Impact of baseline renal function on all-cause mortality in patients who underwent
cardiac resynchronization therapy: A systematic review and meta-analysis. Bazoukis
G, Letsas KP, Korantzopoulos P, Thomopoulos C, Vlachos K, Georgopoulos S,
Karamichalakis N, Saplaouras A, Efremidis M, Sideris A.

J Arrhythm. 2017, Oct;33(5):417-423. doi: 10.1016/j.joa.2017.04.005. Epub 2017
May 1. Review

- Low-voltage areas detected by high-density electroanatomical mapping predict
recurrence after ablation for paroxysmal atrial fibrillation. Vlachos K, Efremidis M,
Letsas KP, Bazoukis G, Martin R, Kalafateli M, Lioni L, Georgopoulos S, Saplaouras A,
Efremidis T, Liu T, Valkanas K, Karamichalakis N, Asvestas D, Sideris A.

J Cardiovasc Electrophysiol. 2017 Dec;28(12):1393- 1402. doi: 10.1111/jce.13321.

- Adenosine-guided radiofrequency catheter ablation of atrial fibrillation: A meta-
analysis of randomized control trials. Letsas KP, Georgopoulos S, Efremidis M, Liu T,
Bazoukis G, Vlachos K, Karamichalakis N, Lioni L, Sideris A, Ehrlich JR.

J Arrhythm. 2017 Aug;33(4):247-255. doi: 10.1016/j.joa.2017.02.002. Epub 2017 Mar
28. Review.

- Safety and efficacy of DOACs vs acenocoumarol in patients undergoing catheter
ablation of atrial fibrillation. Vlachos K, Efremidis M, Bazoukis G, Letsas KP,
Saplaouras A, Georgopoulos S, Karamichalakis N, Rokiza A, Sakellaropoulou A,
Kolokathis AM, Efremidis T, Asvestas D, Sideris A.

Clin Cardiol. 2017 Oct;40(10):847-852. doi: 10.1002/clc.22734.

- Right ventricular outflow tract high-density endocardial unipolar voltage mapping in
patients with Brugada syndrome: evidence for electroanatomical abnormalities.
Letsas KP, Efremidis M, Vlachos K, Georgopoulos S, Karamichalakis N, Asvestas D,
Valkanas K, Korantzopoulos P, Liu T, Sideris A.

Europace. 2018 Jun 1;20(FI1):f57-f63. doi: 10.1093/europace/eux079.

- Catheter ablation of anteroseptal accessory pathways from the aortic cusps: A case
series and a review of the literature. Letsas KP, Efremidis M, Vlachos K,
Georgopoulos S, Karamichalakis N, Saplaouras A, Xydonas S, Valkanas K, Sideris A.

J Arrhythm. 2016 Dec;32(6):443-448. Epub 2016 Apr 19. Review.

- Brugada Syndrome:Risk Stratification And Management. Letsas KP, Georgopoulos S,
Vlachos K, Karamichalakis N, Liatakis I, Korantzopoulos P, Liu T, Efremidis M, Sideris
A.

J Atr Fibrillation. 2016 Aug 31;9(2):1413. doi: 10.4022/jafib.1413. eCollection 2016
Aug-Sep. Review.



- Efficacy and safety of novel anticoagulants in the elderly. Karamichalakis N,
Georgopoulos S, Vlachos K, Liatakis I, Efremidis M, Sideris A, Letsas KP.

J Geriatr Cardiol. 2016 Aug;13(8):718- 723. Review.

- Managing atrial fibrillation in the very elderly patient: challenges and solutions.
Karamichalakis N, Letsas KP, Vlachos K, Georgopoulos S, Bakalakos A, Efremidis M,
Sideris A.

Vasc Health Risk Manag. 2015 Oct 27;11:555-62. doi: 10.2147/VHRM.S83664.
eCollection 2015. Review.

- Prediction of atrial fibrillation development and progression: Current perspectives.
Vlachos K, Letsas KP, Korantzopoulos P, Liu T, Georgopoulos S, Bakalakos A,
Karamichalakis N, Xydonas S, Efremidis M, Sideris A.

World J Cardiol. 2016 Mar 26;8(3):267-76. doi: 10.4330/wjc.v8.i3.267. Review.
Epyaoieg- optdiegouvedpiwv

Acoronary cameralfistulaina patient post CABG. Imaging and classification (avaptnuévn
avakoivwon)

N. Kapoapyoahdkng, 2. lfewpyomnoulog, K. Aapmponovioc Aipoduvapuikd Epyaotrplo, B'
Kap&lohoyikr KAwvikn,

l'evikd Noookopeio ABnvwv EvayyeAlopoc

38° MaveAArvio KapSloloyiko Tuvédplo

PercutaneousPatentForamenOvaleandAtrialSeptal DefectOcclusionUnderlIntracardiac
Echocardiography Guidance. (eAe0Bepn avakoivwaon)

C.Kavvouras?, E. Vavouranakis?, S. Vaina?, K. Lampropoulos?, N. Karamichalakis®, G. Bazoukis?,
D.Tousoulis?

1Department of Cardiology, Evaggelismos, General Hospital of Athens, Greece

2A' Cardiology Department, University of Athens

380 NawveAAnvio Kapdlohoyikd Tuveédplo

OpouPormevia LETA Ao XELPOUPYLKH AVTLKATACTACH TNG AopTIKAS BaABidag. (avaptnuévn
avakoivwon)

K. Aaunpdnoulog, A. ZakeMapomnouAou, I. MrtaloUkng,A. M. KoAokabng, N.
Kopapyahdkng, 2. lewpyomnouAog,A. amiaoupacg, M. MnAng, M. Apyupiou, M.
Aedenliag, X. Xapitog

l'evikd Noookopeio ABnvwy "O EvayyeAiopog”

390 NaveAArvio Kapdloloytkd Tuvédplo

Cardiac Resynchronization Therapy improves Endothelial Dysfunction in patients with
Chronic Heart Failure (avaptnuévn avakoivwon)

N.Kapapyahakng!, . Mapiong?, . Owovouidng?, 2. Zudwvac!, K. Aétoac?, A. MavwAdroc!
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,T.Mrnagoukng?, M. Ebpawuidng?, Avt. 216épngt, I. Ohundrtog? *revikd Noookoueio
ABnvwv "0 EuayyeAlopog”

2B' NaverotnuLlakr Kapdtohoykr KAwikr, I.N.AATTIKOV

390 NaveAAnvio KapSlohoyikd Zuvedplo

HisbundlepacingasasolutionforCardiacResynchronizationTherapy:Initialencounter
(avaptnuévn avakoivwan)

N. Kapapwyaldakng, K. Aétoog, 2. Zudwvag, A. MavwAdtog,
A.AcBeotag, A. ZakeAhapomoUAou, M. Edpalpidng, Avt. Z16€png
l'evikd Noookopeio ABnvwv "0 Evayyeiiopog”

390 NaveAAnvio Kapdlohoyikd Zuveédplo

YoBapn avaotpePiun OpopPormevia petda ano xopriynon tipodunavnc. (EAevBepn
oavakoivwaon)

A.ZakeMapomovAou,AB.ZamAaoUpag, E. Kwvotavtividou, . Mnaloukng, N. MAnAng, N.

KapapyaAdakng, A. AcBeatac, A. MiyanA Kohokadng, Aik. Avayvwotou, A. MavwAdtog, K.

Aapumpomnouldog, A. Manmnag, |. Aakoupévrtog, Avt. Z18€png
reviko Nocokopeio ABnvwv "0 EvayyeAiouoc"
390 NaveAnvio Kapdlohoyikd Zuveédplo

Optical coherence tomography visualization of stent deformation after sirolimus-eluting stent
implantation: a case report (avaptnuévn avakoivwon)

N. Kapapyahdkng, 3t. lewpyomoulog, A. ZakeMapomoulou, A. Kohokadng, K.
AapmponouAog

reviko Nocokopeio ABnvwv" O Evayyehiouoc”

390 MaveAnvio KapSlohoyikd Zuvédplo

YUnAn ékduon tng 6£€Lag otedaviaiag aptnpiag amd tnv aviovoa aopth. (avoaptnuévn
ovakoivwon)

N. Namaytavvng, A. Itauplavakng, B. Tomton , K. KaotiAng, T. Makouudkng, A.
NoUAn , M. Namaowovopou , N. Kapapyyaddakng, N. Mooyocl 1 KapStoloyikn
KAwuwkn, Fevikd Nocokopeio Podou, 2

AwoSuvapiko Epyaotnplo, Fevikdo Noookopeio Podou

4006 NaveAArvio Kapdlohoyiko ZuvedpLo

Improvement in endothelial function and arterial elastic properties facilitates response to
cardiac resynchronization therapy (avaptnuévn avakoivwon)

N D Karamichalakis (Athens,GR), | Ilkonomidis (Athens,GR), J Parissis (Athens,GR), P

Simitsis (Athens,GR), S Xydonas (Athens,GR), K Letsas (Athens,GR), D Manolatos
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1. Ayyelako evdo0nAio — EvéoOnAiakr ducAettoupyia
1.1 O poAog tou evéoBnAiou otnv ayyelakr Asttoupyia

To evéobnALo amoteAsital amo pia povipn otifada mMAakwdwyv KUTTAPWV, TIOU
EMEVOUEL TNV ECWTEPLKN ETILHAVELA TOU TOLXWHATOC TWV apTNPLWV, GAEBWV Kal
TPLX0ELO WV, TOU AEUPLKOU CUOTAUATOC, TWV KAPSLAKWY TOLXWUATWY KoL TWV
kapSiakwv BaABidwv. Ek Béoewcg, oxnuatilel ppayuo petall Tou KUKAodopouUvTog
OLMOTOC KOL TOU aPTNPLAKOU TOLXWHATOC, KwAUovtag TnV elcodo Twv Epupopdpwv
CUOTOTLKWY TOU aipatog Kal tn dnuovpyia BpouBwv. Nepleypadnke we evéobnALo
yla mpwtn ¢opd to 1865 armo tov Zoundo avatopo Wilhelm His kat w¢ kat ta té€An
¢ dekaetiag tou 1970, Bswpouivtay pia amAn nuumepatr LepBpavn pe Asttoupyia
dpaypov.(1-3)

Inuépa mMA£ov yvwpiloupe OTL To evO0BNALO elval QUTOTEAEG LETABOALKO Opyavo UE
OQLUTOKPLVELG, TTAPAKPLVIKELG KoL EVOOKPLVIKELG SpAoeLg e TIOANQTIAEG AELTOUPYLEG. TO
ev600nALo puBuileL Tov TOVO TWV QYYELWV KaL TNV ALUATIKA POr|. € PUCLOAOYLKEG
KATAOTAOELG ETUKPATEL N AYYELOSLAOTAATIKY) SpAon EKAUOUEVN OO TOUG
QVTLOTOLYOUC TOPAYOVTEC, EVW aVTLIOETWE TPOKAAE(TaL ayyelooUomacn OTav
ETUKPOATOUV OL OVTLOTOLYOL OYYELOCUOTIOOTIKOL Tapayovtec.(1, 2, 4) Mapouotalel
EKAEKTLKN SlamepatotnTa, Kal EAEYXEL TNV €l0060 poplwv amo tnv kukAodopia Tou
atpoatog, pe tn dpaon popiwv Tou untevboBnAlakol Xwpou OTwE OL LVTEYKPIVEG, N
Aapwvivn, n oumpovektivn Kat yAukoloplvoyAuKAveG. Emtiong, eAEyxeL Tov
TIOAATAQOLAO O TWV KUTTAPWY TOU AYYELOKOU TOLXWUATOG KAL TNV TINKTIKOTNTA TOU
atpoatog, kKabwe péow £kAuong povoéeldiouv tou alwtou (NO) kat TPooTaKUKALVNG
HELWVEL T CUYKOAANON TwV alpomnetaAiwy, deopevel Tn BpouPivn o popla
BpopPBopodoulivne, evepyomolel TNV MPWTEivng C LELWVOVTOG TOUG aPAyovTeg V
kat VII kot puBuiel TV vwdOAUoN LECW TTAPOYWYNC EVEPYOTIOLNTH LOTIKOU
TAO.OLILVOYOVOU (t-PA) KOl TOU 0lVOOTOAEQ TOU EVEPYOTIOLNTI) MAQGLVOYOVOU
(PAI).(4-6) Zuppetexel o PAEYLOVWOELG KOL AVOGOAOYLKOUG UNXAVIOMOUC UE ELOIKA
HOPLO, TIG OEAEKTIVEC TTOU EAKUOUV AEUKOKUTTAPA KAl LE TN §pAcn KUTOKLVWV YIVETaL
npookoA\wvtal oto evéoOnALlo. AN LOPLO TTOU CUUETEXOUV OE QUTH TN
Stadkaoia gival n wteykpivn, Ta popla mpookoAAnong (ICAM-1, VCAM-1, ICAM-2)
Kal n wtepAeukivn 8 (IL-8).(7, 8) TEAog To evdoBnALo mailel poAo otn puBULON TNG
kapSlakng Aettoupylag mpokaAwvtag HEow tou ekAuopevou NO ypriyopn diaomoaon
NG KUKALKN G povodwaodoplkng adevoaoivng (CAMP) kal EMOPEVWG LELWON TNG
Slavolénc twv SlavAwv acBeotiov ota kKuTTapa Tou puokapdiou. MpokaAeital £Tol
opvNTIKA wotporn §pdon Kot avénon tng evOOTIKOTNTAG TNG OPLOTEPNAG KOLALaG.(2, 9,
10)

OL mapamnavw moANATTAEC KAl (00U ONUAVTLKEC SPACELG ETTUYXAVOVTOL LECW
TIapoywyn¢ arnod 1o ev60oOMNALO TOTIKA EVEPYWV HECOAARNTWY OMWC TOU HovoEeldiou
tou alwtou (NO), tn¢ mpootakukAivng, Tng ayyelotevaivng I, tTng evéoBnAivng kat
TOU UTtEpTIOAWTLKOU Ttapayovta tou evéobnAiou.(1, 3,6, 7,9, 11)

Ol ouoieg mapayopeveg amno to evboBnALo kat n avtiotolyn dpdon toug,
napoucotaovtal otov mivoka 1.
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Nivakag 1. Napayoueveg ouvoieg and to evooBNALo kat Spdcn autwv
Ayyel08L00TOATIKEG OUOLEC
= Movoéeiblo Tou alwtou (NO)
* [lpootakukAivn (PGI2)
=  Bpadukivivn
= AketuloxoAivn, cepotovivn, Lotapuivn, ovcia P
AyyELOCUOTIOOTIKEG OUGTLEG
=  Ev600OnAivn
= Ayyelotevoivn | kat ll
»  QEpouPoavn A2, mpootakukAivn H2, BpoupBivn, vikotivn
OpOoUPBOAUTLKEG OUCLEG
" |OTIKOG EVEPYOTIOLNTHG TOU MAQCULVOYOVOoU (t-PA)
"  Opoppouodoudivn
OpouPoyoveG oUOLEC
*  AvaoTOA£QG TOU EVEPYOTIOLNTH TOU TTAACULVoyovou (PAl)
Mopla mpookOAAnonG oto evdoBnAto
*  ALOKUTTOPLKO TTPOOKOAANTIKO poplo (ICAM)
* [IpookoAANTIKO HOpLo AsukokuTtapwyv (ELAM)
= AYYELOKUTTOPLKO TTPOCKOAANTLKO poplo (VCAM)
= P kot E oglektivn
= JOumAeyua peilovog LotoocupBatotntag (avtiyovo MHC II)
AvaoToAeic TG aBnpookAnpwaong
=  Movoéeidlo tou alwtou (NO)
= Eeukn nmopdvn
* [IpooTOKUKALVN
=  Bpadukivivn
Auvéntikol tapAyovteg
" |oTIKOG auénTikog mapayovtag (TGF-B)
= Au€NTIKOG QLLUOTIETAALOKOC TTAPAYOVTAG
= AuénTikog mapayovtag voBAaotwy
= AuénTIKOG TapayovTag LVOoUAivNg
=  Ev600nAivn, ayyelotevaivn
= |vtepAeukivn (IL)

A6 aUTEG TIG ouoiec-OlapecoAaBNTEG, MPWTAYWVLOTIKO POAO £XEL TO HLOVOEELSLO TOU
alwtou (NO). Napayetal anod tnv L-apywivn, pe tn BoriBsla tou eviuou
evboOnALakn cuvBetaon tou NO Kal CUUITOPAYOVIWY OTIWCE TNG
teTpaldpoPlomtepivnc Kal TTPOKAAEL AYYELOSLOOTOAN EMAYWUEVN ATIO KUKALKNA
novodpwaodoplkr yovavooivn (cGMP) evepyomolwvtag Tn YouavuALkr KUKAGON.
Entiong Spa mPooTaATEVTIKA £VAVTL TNE AYYELOCUOTIACNC EMAYWUEVNC ATIO
OYYELOOUOTIATIKEG OUOLEC, OTWG N ayyelotevaivn Il ko evéoBnAivn 1 (ET-1).(4, 12,
13) To NO mapouaotalet emumA£oV avTLaBnpOYEVETIKEC, aVTLGAEYHLOVWOELC Kall
OVTIOPOUBWTIKES/IVWEOAUTIKEC LOLOTNTEG, KAOWCE OVOLOTEAAEL TNV EVEPYOTIOLNGN TWV
AEUKOKUTTAPWV Kl ALUOTIETOALWY, TNV EVEPYOTOLNON KAl EKppaon Kal
nipopAeypovwdwy Kal TpoOpopuBwTIKWY KUTOKWVWV.(4, 5, 12)
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H StatunTikn tdon anoteAel Tov omouSalOTEPO EKAUTLKO TTAPAYOVTA YLA TNV
napaywyrn NO ano to evéoBnAto kat epdpavilel evéobnAloefaptwevn
QYYELOSLAOTOAN avaAoyn TPOG TNV ToocotnTa tou mapayopevou NO. “Etol
ETUTUYXAVETAL N eMBUUNT oTtaBepn ayyeLOSLAOTOAN KABWE 0 ayYELAKOE TOVOG KOl
QVTLOTAOELG OTNV Npepia pubuilovtal amo tnv ekAuopevn moootnta NO.(3, 9, 12)

O Baoikdg Tovog ota peyala emikapdlakad otedaviaio ayyeia Bploketol umo tnv
EMAPELA AYYELOSPAOTIKWY OUCLWYV TOU TIAAoUaToG (T.X. ETvedpivn, Balompeoaivn)
EKAUVOUEVWYV Ao Ta EUPoPdA OTOLKELD TOU AlPATOG, OTIWE TO ALUOTIETAALA (TT.X.
oepotovivn, Sipwodopikr) adevoaoivn),  amo VEUPLKEC amoANEeLs Twy ayyeiwv (..
emwvedpivn, ayyelodpaoTiko eVvtepLKO TEMTIOW). To ev60ONAL0 pmopel Kal HeTadEpeL
TO TTAPOYOUEVA ONUATA Ao TO alpa KAl UTTO TNV aiodnon Twv pnXoviKwy
0LOKOUHEVWVY SUVALEWV, VA TIOPAYEL TLG OTIOULTOUEVEG OYYELOSPAOTIKEC OUOLEG,
anoteAwvtag KaBopLoTIKO apdyovta ot pUBULoN Tou ayyelakoL Tovou.(1, 3, 11)

EKTOG OpWG oo TNV ayyelodLlaoTtoAr), ta ev6oBnAlo pnopet va mpokaAel
QYYELOOUOTIAON HECW TNG TOPAYyWYNG EvO0BNnAivng Kot GAAWVY ayYELOCUOTIOOTIKWY
OUCLWV, OL OTtoLEG £XOUV KUPLWG ToTiIKH SpAcn aAAA CUVSPAUOUV KAl OTNV
aptnplakn avadlapopdwan. Ztnv evéobnAiakn enidpavela mpayUoTOmMoLETAL N
HETATPOTNG TNG ayyeLotevoivng | oe ayyelotevoivn Il mou epdavilel
OYYELOOUOTIAOTLKN Kol TipoBpopuBwtikn) dpdaon. H ayyelotevoivn Spa avtaywvioTKA
pe to NO, kaBwg mpodyel Tov MTOAAATAQCLAOUO TwV AEIWV UKWV KUTTAPWY, TNV
€VepPyoOMoOiNoN ALUOTETAALWY, AEUKOKUTTAPWY Kal Poplwv TpookoAAnong tnv
Ekppaon mpopAeypovwdwy Kal mpoadnpwHATIKWY KUTTOPOKLVWY, 08NYyWVTOG O
aptnpLlookAnpuvaon kat abnpwuatwon.(1, 6, 12, 13)

H evepyormoinon ev6oBnALoKwY HOPLOKWY UNXAVIOUWYV, OL ortoiol au&dvouv TV
€KPPOON KUTTOPOKLVWY, XUMOKLVWYV KAl LopiwVv TTPookKOAANCNG AEUKOKUTTAPWYV Kal
awponetaAiwy, obnyolv oe emaywyn GAeyUovwdwy SLEPYACLWV OTO AYYELAKO
tolywpa. H petaBoAn tou evbobnAtakol ¢alvotlTou amod TV LOOPPOTINUEVN KOl
APEUN AeLToupyla o€ evepyomolnpévn Katdotaon, Aoyw €L0BoARG Eevioth otov
0pyaVLoUO gite Adyw TNG BAQTTIKAG EMSpaoNG TwV TAPAYOVIWY KapSLloyyELaKOU
KwvéUvou, ovopaletal evboBnAlakr ducAettoupyia. Xapaktnpiletal amno PelwpEVn
napaywyn 1 dpactikotnta tou NO kal avicopporia otnv aAAnAenidpaon Twv
TIPOEPXOUEVWY aTto To evE0ONALO ayYELOSLAOTAATIKWY KAL AYYELOCUOCTIOOTLKWY
napayoviwyv. Quaoieg 0nmwg n aketuAoxoAivn (Ach), n ogpotovivn kat n lotapivn, ot
omoleg oe aképalo evboBnALo éxouv ayyelodlaotaAtiky Spdon, oe evbobnAlakn
SuoAettoupyia pouv ameuBeiag mavw ota Asia PUikd KUTTAPA TWV ayyeiwy Kal
npokaAoLv ayyelocvuonaon.(1, 6, 12)
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Ewova 1: Embpaoelg Twv evéoBnAlakwv mapayoviwy otn Asttoupyia Twv Asiwy
MUKWV KUTTAPWV Kol TwV KUKAOGOPOUVTWY OUCLWYV ToU aipatog. ACE: LETATPETTIKO
€viupo ayyelotevoivng. Ach: aketuloxoAivn, AT-1: ayyelotevoivn |; AT-II:
ayyelotevoivn |, AT1: umodoxéag ayyelotevoivng |, BH4: tetrahydrobiopterin
tetpavdpoflomtepivn, BK: Bpadukivivn; cAMP: kUKALKN povodwaodopikn adevoaoivn,
cGMP: KUKAWKN povodwaodopikn youavoaoivn, ECE: petatpemntikd Eviupo
evbo0nAivng, eNOS: evdobnAlakn cuvBetdon povoéeldiouv tou alwtou, EDHF,
ev600nALakog umepmoAWTIKOG mapdywv, ETA and ETB: urtodoxéag evboBbnAivng A kat
B, ET-1: ev60OnAivn 1, L-Arg: L-apywvivn, L-Cit: L-kitpouAivn, M: LOUCOKPLVLKOG
untoSoxéac, 0% aviov tou cournepoéeldiou; ONOO': untepofuvitpwdeg, NADPH,
vikotwvapido-adevivodwodopiko- StvoukAeotidlo, NO: povoéeibdlo Tou alwtou,
NOX: o&elbdon tou vikotwvapldo-adevivoowaodopiko-divoukAeotibiov PGH2:
npootayAavdivn H2, PGI2: mpootayAavdivn 12, ROS: evepy£g pileg ofuyovou, S1B:
unodox€ag aepotovivng, TP: urtodoxéac Bpoppolavnc (mpootavoeldng untodoxéag),
TXA2: BpopuPoavn, 5-HT: oepotovivn, O: avaotoAn, +: stimulation (Ao Park and
Park Endothelial Dysfunction: Clinical Implications in Cardiovascular Disease and
Therapeutic Approaches DOI:10.3346/jkms.2015.30.9.1213)(14)

1.2 O po6Aog tou evéoBnAiou otn naboducioloyia kapdlayyslakwv
VOO HATWV

H BAamtikn Umtapén mopayovtwyv kapdlayyslakol Kivbuvou odnyel o€ anwAeLa Tng
duololoyikng evboBnAloefaptwpevng ayyeloSLAoTOANG, TPoayeL GAEYUOVWOELS
Slepyaocieg kat tnv Ekppacn MPoBPoUBWTKWY UNXAVICUWY, TToU euBUvovTaLl yla TV
abnpopdatwon. H evdoBbnAtakr ocuvBetdon tou NO lval onUavTLKOC opAyovTac yLo
NV Aettoupyia tou evéoBnAiou, KABwWC UTIO CUYKEKPLUEVEG CUVONKEC UTTOpEL va
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gvepyormolnoel Slepyacieg oxeTL{OMEVEG e 0EELOWTLIKO stress. OL eAeVBepe( pileg
wBoUlv TV napaywyn unepofeldiou Tou udpoydvou, To omolo SLaxEETAL TAXEWS OTA
KOTTapA Kol EMSpWVTAC TNV MPWTEIVLKN KUOTEVN, aAlolwvovtag tn Astoupyia
TwV npwteivwv. Otav n napaywyr eAeuBépwv pllwv ofuyodvou untepPel Tig
QVTLOEELOWTLKEC LKAVOTNTECG TWV KUTTAPIKWY EVIUULKWY KAL [N LNXAVIOUWY,
gvepyormnolouvtat {nuioyovol evéobnAlakol pnxaviopol kat eykadiotatat
evboBnAtakr duoAsltoupyia Kal ayyelakn voooc.(2, 3, 11) Ta pitoxovdpla
anoteAoUV onuavtikn mnyn eAeuBépwv pllwv ofuyovou, KaBwg n Hitoxovdplakn
Slopoutdon tou unepoleldiov Spa LOOPPOTINTIKA KATA TNV 0EELOWTLKNA
dwodopuldiwon. Otav mpokUTTEL UTtoE i ] LETABOALKES SLaTapayEG OTwE N
naxvoapkia, o cakyopwdng dtafntng tumovu ll, pe umepyAukauia kat avEnon Twv
eAelBepwv Aumapwyv ofEwv, n Loopporia autr dtatapdcostal. AANEG ouaieg
OXETWIOUEVEC HE 0EelOWTLKO stress oto evdoBnAto eivat n NAD(P)H ofelddon kat n
ofeldaon ¢ EavOivng, Twv omoiwv n mapoucia eival évtovn ota ayyeia acbevwv pe
otedaviaia véoo.(7, 8, 11, 13)

I1n otedaviaia vooo, Aumonpwteiveg xaunAng nukvotntag (LDL) eloépyovral kat
T(POOKOAALOUVTOL OTO apTNELOKO TolxwHa, 0mou Kot ofetdwvovtal. H ofeldwpévn
LDL (oxLDL) onuatodotel tnv mpooéAeuan EVEPYOTIOLNUEVWV LOVOKUTTAPWY, T
omola akoAoUBw¢ evamotiBevtal oto evoBnALo, elo€épyovtal otov uTevboBnAlako
XWPO, LETATPEMOVTAL O€ Hakpodaya Kal adou mpooAdfouv tnv oxLDL,
petatpémnovral oe adpwdn kuttapa. Ta adppwdn KUTTApA EKKpivouv K VEou oxLDL,
eAeLBepeg pileg ouydvou, KaBwE KoL TTAPAYOVIES TIOU EVEPYOTIOLOUV KoL
TPOCoEAKUOUV VEA pakpodaya otnv epLloxn tng BAABNG, dnuloupywvtag £tol Evav
Katappaktn enbeivwong ¢ evéoBnAlakng Aettoupyiag. Ta cUCCWPEUPEVA
Hokpoddya eKKpivouv auéntikoUg mapAyovTeg Tou SLEYEipouV Ttapaywyn
€EWKUTTAPLOU CUVOETLKOU LOTOU KL TNV avénon Twv Aelwv LUOKUTTAPWYV TOU
OYYELAKOU TolYwHaTtoG. Me autd To TpOTOo MpoAyeTal N abnpoy&veon Kol n
opTNPLOCKANPUVEON, TTOU 08NYEl 0€ OTEVWON TOu AUAOU TOU OYYELOU Kal TEPLOPLOUO
NG ALUATIKNAC PONG. ITIC aBnpwHATIKEC oTtedaviaieg aptnpieg n
evboBnAlosfaptwpevn ayyeloSLaoToAr Umopel va mpokaAEael mapadoln
ayyelooUomaon kot n evéodnAiakn SucAeltoupyia emnpedlel SUCUEVWE TNV
OPXLTEKTOVLKH TNG ABNPWHATLKNAC TTAAKAG KaL TTpodyovtag TV StaBpwon kat prén
guaAwtng mAdakoc.(7, 8)

Ze ATOMA UE KAPSLOKH AVETIAPKELA TIAPATNPELTOL XAPAKTNPLOTIKI) evE0OnALaKn
SuoAeltoupyia Kal LAALOTO OTTOTEAEL APVNTIKO TIPOYVWOTLKO SeikTn KOBwWG EXEL
ouoxeTloTel e avénon ¢ voonpotntag kat Bvntétntac.(15) To Bépa auto Ba
oulntnBel extevw(g oto avtiotolyo kedaAalo.

1.3 O poAog tou evéoOnAtakol YAUKOKAAUKO

O evb0BnAlakog yAukokaAuKag ivat €vacg moAuSUVOLOC XITWVOG OTTOTEAOUEVOC
OO TIPWTEOYAUKAVEG Kol YAUKOTIPWTEIVEC TTOU €TEVOUEL TNV eVOOAUALKN eMLdpAvVELD
tou evbobnAiou. Epdavilel Suvapikn cuotaon, KaBwg Ta CUCTATIKA TTOU GUVSEovTaL
HE TN HEMBPAVN Kot Ta SLAAUTA CUOTATLIKA TOU YAUKOKAAUKA aAAnAoemidpouv pe
TETOLO TPOTIO WOTE VA ETUKPATEL oTABEPOTNTA O OAO TO HAKOG TNG oTLRASAG TOU Kot
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LooppoTia avapeoa otn BlLoolvBeaon KAl TNV AmodOUNcn TWV CUCTATLKWY Tou.(16-
18)

H otiada tou evéoBnAtakol yAukokAaAuka amoteAeital and moANanAEC aAucideg
yYAUKOZaULVOYAUKQVWY, LE TIAEUPLKEC BELLKEG OUASEC, SNULOUPYWVTAC APVNTIKO
doptio otnv emidpaveila tng evdobnAtakng otifadag. EAEyxetal €toL n elcodog
popiwv BAaon Tou NAEKTPLKOU Toug dpoptiou Kat 0 UPNAARG LOPLAKAG TTUKVOTNTAG
YAUKOKAAUKOG puBUIZeL TNV ayyELAKN G SLATTEPATOTNTOG KAL TNV LOOPPOTILA TWV
pevotwv. To apvntikd autd doptio pnopel va anwbel epubpokuTtapa anod to
ev800OnALo pelwvovtag T LETAEL TOUG MPOOTPLREC Kal ETONG YAUKOKAAUKOG Spat WG
ooTti6 0 IOV IPOCTATEVEL EVAVTL TNG TPOOKOAANONG TWV ALUOTETAALWY KAl TWV
AEUKOKUTTAPWY OTO ECWTEPLKO TWV ayyelwv.(16, 17)

EruutAéov, n mpoodean otov YAUKOKAAUKA popiwv TIou KUKAOPOopoUV GTo aipa
eudavilel petafolég mou emnpedlouv To Hikpoayyelako eptBallov. H mpoodeon
evIUHWV KoL TwV UTIOSOXEWV TOUG He Tn oTifada tou yYAukokdAuka Sleyeipel ToTkn
aU€non OTn CUYKEVTPWON EKEVWV TWV cuoTaTIKWV. Eva Tétolo mapadelypa
anoteAel n onuatodotnon Tou auéntikou apdyovta tTwv voPAactwy (fibroblast
growth factor, FGF), peta tn obvdeon tou umodox£éa Tou e Tov YAUKOKAAUKa. H
PO0decn 0TOV YAUKOKAAUKO OUGLWYV TOU TTAACHOTOC UIMopel va odnynoeL o€ pia
TOTKN KAlon ouykévtpwong, onwc epdaviletal otn petaypadn yovidiwv mou
puBuilouv Toug AUENTIKOUC TTOPAYOVTEC KAl TIG avamntulakeg Stadikaoieg. EmumAéov
N ouvdeon evlUUWV KOL TWV AYWVLOTWVY ] 0VOOTOAEWV TOUC OTOV YAUKOKAAUKQ,
€VIOYXVEL TN AELTOUPYLKOTNTA TOU TIPOCOETEL EMUTAEOV QYYELOTIPOOTATEUTIKO POAO OTN
otifada tou. AVTUTNKTIKOL apAyovTeg ou cuvaEovTal e ToV YAUKOKAAUKQ, gival &
avtiBpoppBivn I, o cupmapayovtag Il Tng nmapivng, n Bpopopovioulivn Kat o
0VO.OTOAEQC TOU LOVOTIOTLIOU TOU LoTikoU mapayovta (TFPI), cupBaAlovrog otn
BpopBoavOekTikn puon Tou vyloug evdéobnAiou.(19-21)

T€NOG, o€ epeuVNTIKO eTtimedo €xeL StamioTwOel 6TL 0 evoBNALaKOG YAUKOKAAU KOG
Stadpapatilel onUAVIKO POAO WE PUOULOTAC KAl LETATPOTIEAS TWV NXOVLKWVY
evboayyeltakwv Suvapewv. O YAUKOKAAUKAG daiveTal OTL UMOPEL KOl LETATPETIEL TLG
BLOXNULKEC KOl LNXAVIKEG SUVAUELS O€ BLOXNMULKA orjpata BACEL ALLOSUVOLKWY

oA\ aywv Tou gival urteVBUVEG yLa TIG LeTaBOAECG otn Stapodpdwon tng Soung tou,
TIou 08nyouv o€ aAAAYECG TWV KUTTAPLKWY ammokpioewv. Eva tétolo mapadetypa eival
elval n avénon tng evéobnAlakng ocuvBetdong tou NO Kal n emaywpevn avénon tg
napaywyng NO. YreuBuveg yla auth ) Asttoupyla dpaivetal va eival oL KEVTPLKEG
TMPWTEIVEC TOU YAUKOKAAUKQ OL OTIOLEG LETAPEPOUV CAUATA TNG SLATUNTIKAG TACEWG
o€ el8IKEC Slepyaoieg KUTTAPLKAG onUATOdOTNONG, OTWG N apaywyn NO kot n
KUTTOPOOKEAETIKA avadlopyavwon.(16, 17, 19-21)

Fvetal avtiAnmto OTL oL AELTOUPYIEC TOU YAUKOKAAUKQ EEQPTWVTOL OO TNV
OKEPOLOTNTA TNG SOUAG Tou Kal rbavn Slatapoayn AUTHG TOU UMOPEL va KUaLVETOL
OO L0 TIEPLOPLOUEVNC EKTAONC EWC EKTETAUEVN A olwon TG oTiBadag Tou. 3e
dAeypovwdelg Siepyaoiec omwe n onn, n PAABN emavalpATwWong Onwe TpokaAeital
amno TN un enavadopd tg pong (no reflow phenomenon) aAAd kat otnv otedpaviaia
vooo Kat Tov cakyxapwdn dtaprtn, dpAeypovwdels pecoAaBnteg mpokalouv
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oAAoLwoeLg ot Soun Tou YAUKOKAAUKA Kal TipokaAoUv AUon tn¢ oTfAdag Tou éEow
Spacong MpwteacwV Kat AAAwV {npuoyovwy eviUUwY amo GayoKuTTapa Kal
evboBnAlaka kuttapa.(20, 21)

H anwAeLag TG AETOUPYIKOTNTAC TOU YAUKOKAAUKQ, €xeL SlamiotwOel og
TIELPOLLOTLKEG LEAETEC OTL CUOXETIIETAL UE UELWOT TOU ATTOKAELGUOU TWV OVLOVIWV
Se€tpavng, auénpévn MpwTeivikn SlamepatoTNTA KAl AUENUEVN OTIELPOLULOTIKN
kaBapon aABoupivng kabwg kot Snuioupyia meplayyslakol owdruatog (22-25)

1.4 M£0060L ektipnong tng evéodnAlakr¢ Asttovpyiag

H extipnon tng Aettoupyiag tou evéobnAiou pmopei va dtevepynBel avaipakta i
EMEUPATIKA, LE APEDCO TPOTO PECW TIPOaSLOPLOUOU TNG evdoBnAloeEapTwHeVNg
ayyeloSlaoToAng otn otedaviaia kal mepldpepikni kKukAodopla, eite Eppeca péow
HETPNONG OUCLWV OO TO Alpa KoL T oUpa, TTou KatadelkvUouv TNV evéodnAlakn
Aettoupyia.

EmepBatikd, n eKTiLNON MPOYHUATOMOLETAL HE KApSLAKO KABETNPLAOUO Kol €yxuon
oto otedpaviaio Siktuo ayyeloSlacTaATIkwy ouclwy Onwe L-NG-povoueBulapyivivn,
oKeTUAOXOALVN, ouaia P kal cepotovivn. AkoAoUBw¢, urtoAoyileTal n mocooTtiaia
HEeTaBoAn tng SlapéTpou Tou auAol TG otedaviaiog aptnplag, ayyeloypadikd 1 pe
™ xprion umepnxwv. O €Aeyxog TNG ayYELOSLAOTAATIKAG OIMOKPLONG LETA TNV £yXUON
oKeTUAOXOALVNG Bewpeital o mAéov evaioBnTog SelkTNnG yLor TNV avadeLen
evboBnAlakng ducAettoupyiag og €6adog MpwWIUNG aBNPWUATWONG KoL LAALOTA
elval ro evaioBbntog kat amnod to evdootedpaviaio untepnxoypddnua ToU EXEL TN
Suvatdtnta avadeléng mayuvvong tou €éow xLtwva.(3, 18, 26)

H éyxuon Twv ayyelodpacTikwy oucLwy Tou avadEpOBnKav mopandavw Unopet va
epapuoOoTEL Kal OTIG TIEPLPEPLKEC aPTNPLES, OTWC N BpaxLloviog, WOoTe va amopevyBel
n Sltadlakooia Tou KaBeTNPLACUOU Kal OL AVETILOUUNTEG EMUTAOKEC Ao Ta
otedaviaia ayysia. H mAnBuopoypadia LEAETA TNV ATTOKPLON TOU QyYELAKOU
SIKTUOU HEOW aAAaywV OTNV TIEPLOXLKI POK TOU aipatog pe éyxuon Stadopwy
oucLlwv otnv Bpaxlovio aptnpia. To avw akpo avuPpwvetat Alyo mavw and auto Tou
6€100 KOATIOU KOl USPAPYUPLKOG LETPNTAG SlaTAoswC TomoBeTelTaL OTO TTLO VPV
Tunua tou Bpaxiova. Mepixelpiba tomoOeteital 0To Avw TUARKA TOU Bpaxiova Kal n
Tiieon NG av€avetal mpooSeutika pExpL tTa 40mmHg rmou odnyel og amokAelopo TG
dAeBLKAG emoTpodrg amod To Akpo. AsUTepn TePLXELpida TIBETOL O UTIEPOUOTOALKEG
TUECELG TIEPLE TOU KAPTIOU Kol arokAEieL Tnv KukAodopia Tng akpag xeipag. O
HETPNTAG Tou Bpaxiova cuvdEpévog ue MAnBuouoypddo LETPAEL TNV TTOCOOTLALN
HETAPBOAN TOU OYKOU Kal LECW QUTAG TN pon alpatog otn Bpaxlovio aptnpia.(11, 18)

IAuepa, n 1o Stadopévn pEBodog ektipnong g evéobnAlakng Asttoupylag eival n
evboOnAloeaptwpevn ayyelo8LaoTOAN LETA amo avénon tne pong Adyw
avtidpaotikng untepatpiag (Flow Mediated Dilatation, FMD), mou yivetat
unepnxoypadika otn Bpaxlovio aptnpia LETA amo LoXALKT) Tiepideon Tou
avtiBpaxiou yla Alya Aemta. APoU apXLKA OTELKOVLIOTEL uTtEpn)OoYPadIKA N
Bpaxloviog aptnpla, mpokaAeital oTn LOYXALULO TNG AKPAC XElpaC e Tn BonBela
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nepixelpidag opuypopavopeTpou mou edapuoletal oto aviiBpaxio oe niieon 200
mmHg yla 5 Aermtd. ApoU AuBel To opuyHopaVOUETPO, Ttapatnpeital avénon g
OLUATIKAG PONG 0TN Bpaxlovio aptnpia, TG SLOTUNTIKAG TAONS KL avilOpaoTLKN
unmepalpia kat AapBavovtal urtepnxoypadika AnPeLs tng Bpaxloviov aptnpiag. H
noocooTtiaia petaBoAn tng Stapétpou Tou Bpayloviou aptnpiag amoteAel TNV TLUA
Tou FMD (gwkova 4).To FMD eAéyxel aglomiota tnv evéoBnAlakn Aeltoupyla Kot EXEL
OUCXETLOTEL e TNV Tou evéoBnALakn Asttoupyia tou otedaviaiov Siktuou Kal
napouoLlalel HeTaPoAEG el otedaviaiog vooou, KapSLakn g AVENAPKELOG AAAA Kall
emt UTapéng mapayoviwyv Kvduvou. Ta mAgovekTata TnG LeBOdou elval n
amAotnTa,n emavoaAnPuotnta, Kabwg unopet pe eukoAia va emavaindBet ota idla
ATOMA PE OKOTIO TN CUCTNUOTLKA TTapakoAouBOnaon emi BepameuTikol MPWTOKOAAOU
Kall Slevépyela TN xwpls va amnatteital el61KOG e€omALopog. Otav ekteAeital ano
EUTIELPOUG XELPLOTEC, N LETABANTOTNTA TWV PETPHOEWV UETAEY SLOPOPETIKWVY
XEPLOTWVY, 0AAA Kal LETAEL Twv peAeTwy, Sev Eemepva ta 0+0,15 mm. MelovéKTnua
¢ e€€taong eival n SuokoAia kaBoplopol evog opiou mou Ba Staxwpllel Tn
duololoyikn ano tnv naboloyikn evéobnAtakn Aettoupyia. Eniong, dtopa pe
Bpaxlovieg aptnpleg kPG SLAUETPOU UTTOPEL va apouctalouv GUCLOAOYIKN
oyyeloSlaoToAn akopa Kal Tt mapouaoiag evboBnAlakng SuoAeltoupylag, evw
OVTIOETWC AToUO HE BPAXLOVIEG OPTNPLEC LEYAANG SLOUETPOU UMOpPEL va
napouatalouv Slatapaypevn ayyslodlaotoln mapd tnv dtadatvopevn GpucloAoyLKn
Aettoupyia Tou evboBnAiou untepnywypadikd. Autd cupPaivel ylati umtapyet pa
avtiotpodn oxéon HETAL TNG SLAUETPOU TNG Bpaxloviou apTnpilag og npeULa KoL TG
TIPOKAAOU LEVNG €K PONG aYYELOSLACTOANG TTOU SUCKOAEUELUEPLKEG POPEC TNV
efaywyn oupmnepacpdtwy. Eniong 6ev €xouv oplotel ouvBnkeg avadopdg yla tnv
Olevépyela tng e€€taong. Mapdyovteg mou Umopouv va Hetafaiouy ta
anoteAéopata TNG e€€taon g elvat o xpovog dlatripnong tng Loxatuiag, ot
OUYKEVIPWOELG TWV XOPNYOUUEVWVY oUCLwY, dAAA Kal n dtadopeTikn avadoyia tou
Bpaxiova pe to untdAouto cwpa.(27, 28)

H poouetpia pe lazer doppler (Laser Doppler Flowmetry, LDF) eivat aAAn pioa
OVOLLLOKTN TEXVLKI) TIOU EMLTPETEL TNV OPAKOAOUONGON TNG QULUATIKAG PONC OTN
SepuaTiKn UIKpoKUKAOdOpla, EKTILWVTAC EPUETA TNV eVO0ONnALaKH AlETOUPYia TOU
ayyelakou Siktuou. Mia AN avaipaktn pEBodog elval 0 UTTOAOYLOUOC TWV
SLOKUHAVOEWY TOU EUPOUG TOU 0PUYHLKOU KUpatog (PulseWave Amplitude — PWA)
pe mAnBuopoypadia SaxtuAou oto avw akpo.(18)

H extipnon tng Aettoupyiag tou evdéobnAiou pmopetl va yivel pe tn Andn delktwv
oo to aipa f ta ovpa. Tétolot Seikteg elval n ET-1, n oxLDL, o mapdyovtag von-
Willebrand (VWF), n acuppetpikn dipuebulapywvivn (ADMA), n E-ogAektivn, popla
ouykOAAnon¢ to ICAM-1, to VCAM-1, n Bpopupodoulivn, o tPA kat PAI-1, n
XNHUELOTAKTLKA TipwTelvn povokuttdpwv-1 (MCP-1), n opokuoteivn kat n cGMP wg
Seiktng mapaywyng NO amnd 1o evdoBnALo kat Seiktng AeltoupylkdTnTag AutoU. To
NO mou amnoteAel TO CNUAVIIKOTEPO HOPLO Tou evdoBnAiou S pumopel va petpnOetl
OTO aipa i ota oupa KaBwg mapouclalel e€alpeTika BpaxL xpovo nuicelag {wng,
OoAAG pumopouv va AndBoulv deiypata amnod mpoidvta Tou HETABOALOUOU TOU, OTIWGE TA
vitpwdn Ko VITPLKA dAata. Ma ta vitpwdn Kot VITPLKA Kal T vitpwdn amatteitot
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Slakomn Twv papudkwv-6otwv NO amnod 24wpou, aAAA yLa TIG UTIOAOLTEG ouGieg dev
xpelaletal 181k Slatta kat mpoetolpacia.(1, 29)

IXETIKA e Tov evdoBnAlako yAukokdAuka, mpoodata €xel avantuxBel n Suvatotnta
HETPNONG TOU TIAXOUC TNE OTLRASAC TOU HE TNV ATELKOVLON TNG MIKpOKUKAodoplag o€
eTdavelakad TPLXOELSIKA ayyeLlaka Siktua pe tnv texvikn SDF (Sideview Darkfield
imaging, Microscan Video Microscope System). H uéodocg Baciletal otnv
mapatipnon OTL 0 YAUKOKAAUKAG EUOSIZeL TNV emadn TwV EPUBPOKUTTAPWY LE T
ev600OnALakd KUTTaPA OTA TPLXOELST) KoL ETMOUEVWG 0 EAEVBEPOC XWPOG avAESA
TOUG amelkovilel To maxog Tou yAUKokaAuka.(16, 18, 30)

2. Ayyeloko diktuo
2.1 Aopn Ko Aettoupyia Tou ayyelakol SIKTUou

H kukAodopia Tou aipatog and tnv £€€060 tou amnod tnv 6£€Ld Kol HECw TNG
TIVEUOVLKNG aptnplag £éwg Tnv enaveicodo Tou otnVv Kapdld HECW TWV TIVEUOVLKWV
dAeBwv oTOV APLOTEPO KOATIO OVOUATETAL TIVEUROVIKN 1] UKPH KUKAOdopla.

H cuotnuatikn ) peyain kukhodopia Eekva amnd tnv €060 Tou aipatog anod tnv
0pLOTEPA KOWALOL KOl TNV aopTr £WG TNV EMAVELCOS0 TOU 0ToV 8£ELO KOATIO LECW TNG
Avw Kal Katw KolAng pAERag. H cuotnuatiki kukAodopia amoteAsitat amo Tig
aptnpleg, ta aptnpidia, ta TpLxoeldn, ta pAePidia kal Tic hAEBEC.

To aptnploko diktuo xwplletol AettoupyLka Kat SopLkd og SU0 opadec. H mpwtn
opada mepAapPBAVEL TIG LEYAAEG EAAOTLKEG OPTNPLEG OTIWG TNV AOPTH, TLG KAPWTIOEC
KalL TLG AayOVLEG aptnpleg. AUTEG oL apTnpleg xapaktnpilovtal amod Eva moyv Kol
ocadwE AVEMTUYUEVO HECO XLTWVA, TAOUCLO O EAAOTIKEC (veC TTOU BplokovTal
OUOCWPEVUEVEG 0 GUAAQ SLATETAYUEVA OE OOKEVTPEG OTPWOELS O OAO TO TTAXOG
Tou Xltwva. Auth n dtataén divel otnv aoptr EAACTIKEG LOLOTNTEC TTOU TNG
ETUTPEMOUV va Slateivetal yla va $LAOEEVHOEL TOV OYKO ALATOC oo TNV Kapdla
HEXPL va To e€wBnoeL mpog TNV nepldpépela, e€aopaiiloviag TNV OpoLOoTACH TNG
TiepLdePLKNC KUKAOopoplag Katd tn SLapKeLa TOU KapSLakoU KUKAOU.

H 6eUtepn opdda nepA\apBAavel TG LUTKEG apTNPLEC, OTIWCE TIG UNPLOLES, LYVUOKEG, TLG
omioBLeg kaL TpOobLEG KvnuLaieg, TIG Bpaxlovioug Kat TIG emkapSLaKES otedaviaieg
optnplec. e avtiBeon pe TIg LEYANEG EAAOTIKEG APTNPLEC, OTLC LUTKEG OL

€\QOTIKEC (veg meplopilovtal og U0 MEPLUETPLIKOUC SAKTUALOUG, TOV £0W Kall

ToV £€W XLITWVA. ITIC APTNPLEG AUTEC, O HECOC XITWVAG Elval OXETLKA TTAXUC KoL
aroteAsitol anod Aeleg MUIKEC (VEC TTIOU TOUG EMLTPEMOUV VA CUCTEAAOVTAL 1 va
SlaotéAovtal, Slatnpwvtag To ayyeLako Tovo Kal pubuilovtag tnv oLoTLKA
pon.(31-33)

To aptnplako Siktuo emiteAel SUo Aettoupyieg. Abou unodexBet to aipa anod tnv
€€wBnon NG aploteprc Koiag Katd tn SLAPKELA TNG CUCTOANG, EV CUVEXELQ TO
ipowOel mpog TNV mepLpEpela KoTa TN SLAPKELA TNG SLAOTOANG, AVAAOYO UE TLG
QIOLTAOELG TWV LoTwv. Kata tn Stapketa avutng ¢ Stadikaciag, amobnkevel
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EVEPYELA LEOW TOU TTAAUOU, WoTe va e€aodaAllel CUVEXN ALUATLKN PON ALLATOG 0TV
neplpépela. H mpwtn amotelel Asttoupyia tou cwAnvwtou (conduit) cuotruatog
Kal n Sevtepn Tou amobnkeuTikoU (cushion) cuotiuatoc.(32, 34, 35) Ol peyaAeg
€NAOTIKEG apTNPLEG €xouV SUTAG poAo. O mpwTtog pOAOC lval n aywyr) TOU QLUATOC
amo tnv Kapdld ota apTnpLoALa Kal o SeUtepog eivat n aupAuvon Tng GacLkAG Pong
TOU QPOTOC, O OUVEXN aywyn Tou aipatog. Katd tnv ¢don e€wbnon tng apLlotepnc
KOWALOG, 0 OYKOG alpatog tou UTtoSEXETAL N A0PTH SLATELVEL TO TOlXWHUA TNG, TO
omolo KaTd tn SLaoTOAN EMAVEPXETAL TPOOSEVTIKA OTNV apXLKr Tou B€on.(35, 36)

H Statrpnon pilog ocuvexoUg amodeKTNC MECNG OTLG LEYAAEG QPTNPLEG EMLTUYXAVETAL
KaBW¢ HEPOC TOU OYKOU TTAAUOU amoBnKEVETAL OTNV QLOPTH KATA TN SLAPKELA TNG
e€wOnong kal mpowBeital mpog tnv nepldEpeLa KATA CUVEXH TPOTIO Kal OXL KATA
WOELG, OMWC¢ e€wOeltaL amo tnv aplotepn kolkia. Etol meplopilovral ol SLAKUUAVOELG
TNG CUCTOALKNG TtleoNnG OTwG N TIleon OYKOU TOU aoKEe(Tal oTa ayyeia
QVTLOTAOEWG.(32, 33) O unXaviopog autog e€aodalilel OtL n péon mieon kad’ 6Ao to
UKOG TOU apTNPLAKOU SIKTUOU, HEXPL TO eMinedo Twv aptnploAiwy, eival oxedov
OUETABANTN QIO TNV VIOV OO 0LOPTH €W TLG TTEPLPEPLKEG APTNPLEG KL OTL N HEON
Tiieon Katd tn Sldpkela Tou KapSLakol KUKAOU glval KATA POCEYYLon LOALS 5
mmHg pKpOTEPN amod TN HEoN Tiieon Katd TN SLAPKELA TNG CUCTOANG, TN SLApKeLa
dnAadn mou To aipa eEwbeital and Tnv aplotepr Kowia mpog TV aoptr). H opaAn
Aettoupyia Tou Kapdlakol KUKAOU amaltel To KATAAANAO apTNPLAKO SIKTUO WE
SlLatnpnUEVEG apTNPLOKESG EAAOTLKEG LOLOTNTEC.(33, 35, 37)

2.2 EAQLOTLKEG LOLOTNTEG TOU aPTNPLAKOU SLKTUOU

H €A0OTIKEG LOLOTNTEC TWV APTNPLWV EEAPTWVTAL OTTO TNV OPTNPLOKN UTIEPTACH AN
Kol TLG evOOoYEeVELG EAAOTIKEG LOLOTNTEG TOUG. AUTEG eTtnpealovTal amnod Ta YEWUETPLKA
TOUG XOPOKTNPLOTLKA TN oUVOEoN KAl TNV ayYELWON TwV TOXWUATWY Toud.(33, 38,
39)

To YEWPETPLKA XOPAKTNPLOTIKA TIEPIABAVOUV TO TIAXOC TOU TOLXWHOTOC KAl TN
SLAPETPOG TOU VW N oUVOECH TOU TOLXWHATOG adopd W ML TO MAE(OTOV TO HECO
Xttwva ou mapouctalel Stadopég otn oclOTACN TOU, 0TI EAAOTIKOU KOl HUIKOU
TUTIoU aptnpieC. H avaloyia eAaotivng Kot KOAAQlyOVOU TOU PECOU XLITWVO EMNPealeEl
TNV EAACTIKOTNTA TOU TOLXWHOTOC, EVW O Ael0¢ HUTKOG LOTOG b€ YapakTnpiletal wg
0ANBEG EAAOTIKO oTOLXELO TTOPOAO TIOU EMNPEATEL TNV TACHN TIOU QLOKE(TAL OTO
Tolywpa. H avaloyia ehaotivng/koAAayovou, PeTaBAAAETAL KATA UHKOG TOU
OYYELAKOU SIKTUOU, o TNV avioUoa aopTr TPOog Ta MEPLPEPLKA ayyela Kal Ta
optneLoAla. H petafoAr otn cUOTOON TOU XITWVA YIVETAL LE EMKPATNON TOU
oTolXelou Tou KOANQYOVOU, UE CUUTTEPACHA N avioUoo aopth gival oAU mo
Slatatn, og oX£on HE TNV KATlouoa BwpOoKLKr KoL TNV KOWALOKH AopTH Kl KOO
TIEPLOCOTEPO OE OXEON LE TIG TIEPLDEPLKEG apTNPLeS, KABWCE N apxLkr avaloyia UTEP
NG eAaotivng mepLdepLka yeipel TEAKA uTEP Tou KOAAayovou.(33, 38) Ou
EVEPYNTIKEG LETOPOAEG TNG EAAOTLKOTNTOG ElvalL UTIO TOV EAEYXO TwV evEoyeEVwWY
EAAOTIKWVY LOLOTATWY TWV APTNPLWV KAl KATAOTACELG TTOU ETMLEPOUV TIPWTOYEVWG OTO
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0PTNPLAKO TOLXWHO 08NYyoUV OE EVEPYNTIKEG LETABOAEG TNG Stataoipuotntag. H
UETABOAN otn mieon mou avtlotolyel oe PeTaBoAr otn SLAUETPO TNG aptnplag, otav
ouvdualetal pe petaPoln otnv evdoyevi EAAOTIKOTNTA TNG APTNPLAC, TIPOKOAEL
TIEPALTEPW PETATOTILON TNE KAUMUANG Ttieong-Slapétpou.(38, 40)

H aptnplakn mieon eivat umtevBUvVN yLa TNV EVEOTOLXWHATLKN TACH TWV apTNPLWY Kal
ol LETOBOAEG TNG ApTNPLAKAC Ttieon KaBopilouv TG MaBNTIKES LETABOAEC TWV
eAaOTIKWV LSLoTATWV. MeTaBOAN TNG APTNPLAKNG TILECNG TTOU AVTLOTOLXEL O€
HeTaBoAn g Stapétpou Kat 6 cuvdualetal He LETABOAN TWV EAACTIKWY LOLOTATWY,
nipokaAel aAhayn tng SlapéTpou mavw otnv dla KaumuAn ieong. H petafaAropevn
avaloyia koAAayovou/elaaotivn unopeil emiong va mpokaAéoel madnTikn LeTaBoAn
oTNV EAAOTIKOTNTA. € XapNAn Tieon Slataonc, N eVOOTOLXWHOTLKA TAoN aoKe(TaL
OTLG EAQOTLKEG (VEG EVW 000 auéavetal n mieon kat av€avetal n SLAUETPOC TNG
00pTNG, N MEYOAUTEPN TAON ATIO TNV TECN UETADEPETAL OTNV ATIW KoL ALYOTEPO
ektatn iva koAayovou, mpoadidovtag neplocdtepn akapio 0To AOPTIKO
TolwHa.(36, 38, 39) AUTO ATTOTUTIWVETOAL OE N YPAUULKN OXEON TNG QLOPTIKAG TiEaNC
OTNV KAUTUAN OyKou, KaBwg o UPNAEC TIEG TUECEWYV, TIOAU HLKPH avgnaon tng
SlLopETpoU avTloTolXel o TTOAU peydAn avgnaon tng mieong. Katd tn StapKeLa tou
KapdLaKoU KUKAOU, N CUVEXNG Kataypadn TwV TILWV TNG OPTIKAG Tiieong (P) ko

™G aopTikn¢ Stapétpou (D) amotunwvel To Bpdyxo UOTEPNONG TNG OLOPTLKAG TiEoN-
Stapgtpou. Ent avénong tng mieong (madntikn petaBoAn), o Bpoyxog votépnonc Ba
HeTAKIVNOEL tpog Ta Se€Ld KAl KATW, KATA UAKOC TNE (8Lag VOEPHC KOUTTUANG
e\aOTIKOTNTAC, N OoTola, KaBw¢ avEavetal n mieon Kat n SLAPETPOC, AMOKTA
peyaAutepn kAlon, AOyw EMIKPATNONG TWV HOKPUTEPWV KAl AlYOTEPO EAACTIKWY VWV
KoAAayovou.(gkova)(35)

180 1 HYPERTENSIVE
y = 49.392x - 933.95
160 + R? = 0.944
D
E 140 i
E
2 120 T NORMOTENSIVE
@ y = 25.532x - 419.33
® 100 + R? = 0.9643
Q.
o
£ 80t
<L
60 +
40 : - f + . : .
19 19.5 20 20.5 21 215 22 225

Aortic diameter (mm)
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Ewkova 1: Bpoyxog aopTIKAG TECNG-AOPTLKAC SLAUETPOU OE VOPHOTAOLKO KAl OE
UTIEPTAOLKO aoBevr). O BpOyXOG TOU UTIEPTACLKOU TTAPOUCLALEL LEYAAUTEPN KALON
EVOELKTIKEG EANATWUEVWVY EAACTLIKWV OPTNPLAKWYV LOLOTATWY OE OXEON E To delypa
eAéyxou. (amo C. Stefanadis Aortic Function in Arterial Hypertension Determined by
Pressure-Diameter Relation Effects of Diltiazem, Circulation, 1997)(35)

2.3 AvaAuon KupoatopopdnG COPTLKNG TILECEWG

JUpdwva Pe Eva LEeATO, ATTAOTIOLNEVO TIPOTUTIO TOU OPTNPELOKOU

ouoTnuatog, €va mpowbolpevo KUpa MEcEwS (P1) petadépetal otnv aoptn

HETA TN OUOTOAN TNE APLOTEPNG KOLALOG (ewkova 2). To KUpa mpowBeital evtdg Tou
0UAOU Tou ayyeiou kot KabBwg petadidetal avripetwrnilel petaBorég otn duoikn
avtiotoon mou mpokaAouvtal anod To aptnplakod cuotnua.(35, 41) O petaBoAEG TNG
oLVBEeTNG avtiotaong mpokaAouvtal and SLaKAASWOELG TNG oPTAG (OmwG oL
BpOYXLKEG 1) oloodayIKEG aptnpieg mou StakAasdilovtal and tn Bwpakikn aopth f oL
KOWALOKEG I AVWTEPEG LECEVTEPLEG APTNPLEG TNG KOWALOKAG 0opTAG) R AdYyw TNG
HeTaBoAng Tng avaloyiag eAaotivng koAAayovou Tipog Tn mepldpépeta. To
TPOWBOUHEVO KUHA TILECEWC, KATA TNV KAPSLaK CUCTOAN, petadidetal amo tov
KEVTPLKO apTNPLAKO Afova w¢ Eva EExwPLoTO KUpA Tiieong. Otav to KU Tiieong
QVTLUETWTTIlEL avTioTaon, avaluetal o€ SU0 CUVIOTWOEG. H MpWwTn cuvVLoTWoA TOU
KUMOTOG OVTLOTOLXEL 08 PETASLOOUEVO KU Tiieon  (Slag katevBuvong Ue To
npowBoUUeVOo, VW N SEUTEPN CUVLOTWOO TIOU E(VOL TTOCOTLKA UIKPOTEPN AVTLOTOLXEL
OTO AVOKAWUEVO KUMA Tiieong He aviiBetn katevBuvon mpog

TN por tou aipatog. To deutepo kateuBuvouevo kUpa pBAveL otn

pila TG 0opTNG oTNV OYLUN CUCTOAN 1} 0TNV TIPWLKN SLOOTOAN TNG APLOTEPNG
KoWlag kal mpokaAel pia Seutepoyevn SLaotoAikr ieon otn pila tng

0LOPTNC TIOU 8pa EVEPYETIKA UTIEP TNE MANPWONG Twv otedaviaiwyv ayyeiwy,
Snuoupywvtag opoldotaon TN otedaviaiag pong Kot ovoualetal evioxuon mieong.
(38, 41)(ewova 2)

Ze SlatnPNUEVEG EAAOTLKEG LOLOTNTEC TWV APTNPLWY, TO TPOCoW PETASIOOUEVO

KOUA €lvat uTtELOUVO yLaL TNV ALY TNG CUCTOALKNG apTNPLAKAG Ttieong (SBP). Emeldn
N ToXUTNTA TOU KUPOTOG HELWVETAL O paAako €dadog, dnuloupyeital Eva
ovaAoylka Bpadéwg avakAWUEVO KULA TTOU TELVEL va ETILOTPEYEL Ao TV
TiEPLDEPELD KATA TN TMPWLKN SLAoTOAN, MpokaAwvtag avEnon tn¢ SLAoTOALKAG TIieoNnC
Kall SlatnpwvTag TV opolootacn tng otedaviatag kukAodopiag.(41) To aoptikod
KOpa Tiieong maApou (PP) gival éva cUVOETO KUPA TTOU QVTIKATOMTPLLEL TNV
HeTaoAr ¢ mieong katd tn dLdpKela Tou KapSlakou KUKAOU (EeklvwvTtag amod tn
Sl00TOAN, 0T CUVEXELQL OTN CUCTOAN TNG aploTePN KOWAlag kal Eava otn dtaotoAn).
H avaAuon tng Kupatopopdrg Tou aopTLKOU KUPOTOC SELXVEL OTL PHETA TN SLavolEn
™G aoptikn¢ BaABidag, n pon alpatog otnv eyyug aoptrh aUEAVETaL EKDETIKA LETA
oo tn cuotoAn, apxilel to mpowBoupevo KUpa P1 Kot petadidetal otn
niepldpepela.(elkova 2) 2to xpovo Tr, To avakKAWUEVO KU ETILOTPEPEL oTh pila Tng
0L0PTIC KAl SNULOUPYEL TN TPWTN EVTOUNA TNG QLOPTLKAG Kupatopopdnc. To
OVOKAWUEVO KU TIPOooTiBeTal oTo Mpdow KUpa P1 evioxvovtag tn mieon maApou
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(PP) kot auto anotunwvetal pe tnv uPnAotepn kopudn TNG KUMOTOUOPN G HETA
Qmo TN MPWTN EVIOMN. 2TO TEAOG TNG CUGTOANG, N ALUATIKA por) otn pila TG opTAG
oapxilel va pelwveTal, To KUupa apxilel va petwvetal paydaia péxpl to PP va
ouvavtnoel Tn §eUTEPN EVTOUH TIOU OVTLOTOLXEL OTO TO KAELOLUO TNG QLOPTIKNG
BaABidag, petd tnv omoia n mieon ¢Oavel ypriyopa ota emninedo tng SL0TOANG.

H evioyuon tng nieong elval peyaing onuaociag otolyeio otnv pucloloyia tng
a0pTAG duacloloyia Kat eMeLdn CUOXETIIETAL PE TN PUOLKN KOTAOTAGCH TOU
0pTNPELAKOU CUCTAMATOC, £vag SEIKTNG AUTAG TNG TAPAUETPOU XPNOLLOTIOLELTOL
EUPEWC OTNV AVAAUOH TOU 0PUYULKOU KUMATOG. AUTO TO HABNUATLKNG TTPOEAEUGNG
mapaywyo ovopaletal Asiktng Evioxuong (Al) kat eivat évag kablepwpévog deiktng
HETPNONG TNG A0PTIKNC OKANpilag. Yroloyiletal we n avénon ¢ mieong amo tnv
TIPWTN EVIOUN TNG OLOPTLKAG EWC TN KOPUPI TOU OAVAKAWMEVOU KUATOG
EKPPOOUEVO WC TTOCOOTO TOU £TL TOU PP (elkdval).
O 6eiktng evioxuong (Al) kaBopiletal anod TpeLg MAPAYOVTEG:
I.  Tov kapdlako kUkAo/pubuo.

II.  Tntaxvtnta tou oduypkol KOpatog (PWV).

[ll.  To MAAQTOC TOU AVOKAWHEVOU KUUOTOG.
Eniong ennpedletatl aAAQ o€ PULIKpOTEPO BaBUO amd To eminedo TG SLAOTOAKAG
apTNPLaKn mieong Kal oL O£0ELg TPOEAEVONG TOU AVAKAWEVOU KU LOTOG.
H avdAuon Tou TMAAULKOU KUMATOG AVASELKVUEL ONUOAVTLKEG
TIANPOPOPLEG OXETIKA JE TNV KEVIPLKH CUCTOALKN TILEDN, TNV TTAAULKA TIlEON KoL
Tov KevTpLKo (Al) (Al otnv aoptr) aAAd bev Bewpeital Apuecog SelkTNG aApTNPLAKNAG
okAnplag kat yla va emiteuxBel auto, mpénel va cuvduaotel pue to PWV.(42-44)
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Ewkova 2: Napadetlypa KeVIPIKAG KUpatopopdng. H cuotoAikn (SBP) kat StaotoAkn
aptnplakn nieon (DBP) avtiotowoUv oto uPnAoTepo Kal XaUNAGTEPO CNUELD TNG
Kupatopopdng mieong. H mieon evioxuong (AP) elval n mieon mou npootiBetal oto
MPOoW KU Ao To avakAwpevo kUpa (P1-P2), evw o Seiktng evioxuong elvat n
avaloyia AP mtpog Kevtplkng rtieon maApou (PP SBP DBP). H &ikpotn evtoun
QVTLTPOCWTEVEL TN GUYKAELON TNG A0pTLKAG BaABidag kal xpnoLlomnoleital yla Tov
urtoAoyLopoc\ Tou xpovou e€wbnong(ED). O xpovog pog To AVAKAWUEVO KU
umoAoyiletal oto onueio avENoNG TOU aPXLKOU KUUATOG £WG TNV apXl) TOU
avakAwpevou kUpatog (Travel time, Tr) Kol AVTUTPOCOWTIEVEL TO XPOVO TTOU
XPELAETAL TO TPOOW KU amd TNV AopTh €wG TO CNUELO TNG avakAaong KoL Tow.
DT xpovikd Staotnua StactoAric. (Ao Donley D, Fournier S, Reger B, Devallance E,
Bonner D, Olfert IM, Chantler P. Aerobic Exercise Training Reduces Arterial Stiffness
in Metabolic Syndrome. Journal of applied physiology (Bethesda, Md : 1985). 2014
04/17;116.) (41)

2.4 KAk onpaoio tTng aptnpLlokig okAnpiog

H eAdttwon tn¢ EAAOTIKOTNTOG TOU KEVTPLKOU apTnpLlakou SIKTUoU, OTwE TNG
Q0PTAG, £XEL ONUOVTIKO POAO OTA KAPSLAYYELAKA VOO LATO KoL OXETLIETAL LE TN
TPO060 NG NAKLAG TN CUCTOALKA APTNPLOKNA UTEPTAON, T otedaviaia vooo,
QYYELOKA EYKEDAALKA cUMPBATA, KAPSLAKI) AVETIAPKELO KOL KOATILKI) popuapuyn.(45-
48) H ektipnon ¢ aptnplakng okAnpiog amoktad £tot dlaitepo evdladEpov kabwg n
EUPAVLON TNG AOTEAEL TTPOOLULO KOPSLAYYELOKWY VOO UATWV.(36)

2.5 M£00680L eKTIHNONG TWV EAACTIKWVY LSLOTATWV TWV 0PTNPLWV

MéBobol eKTLHNONG TWV EAACTIKWY LOLOTATWY TWV OPTNPLWV KATNYOPLOTIOLOUVTAL
adpad o€ autég mou epapudlovrtal yia TNV afloAdynaon NG KEVIPLKAG PTNPLOKNG
(aoptikng) okAnpiag, evw AAAeg, ebappolovtal o epLdEPLKA QyyELD TILO TTPOOLTA
oTn HETPNON Kal TtapEXOuV TIANPOdOPLEC OXETIKA LE TNV EAQOTIKOTNTA TOUG.

2.5.1 Meploykn HETPNON aptneLlakng okAnplag - Taxvtnta opuypikol KUpatog (
pulse wave velocity, PWV)

H meploxikni Hétpnon t¢ okAnplag ebpappoletal otnv PEAETN TNG AOPTH, Yot auth
elval to ayyelo mou emtuyxAvel tn pUBULON TNG APTNPLAKAG AELTOoUpYLaG LETAED
OUOTOANG Kot SLAGTOANG KL N TAXUTNTA TOU OPUYULKOU KUUATOG TNEG AOPTAG EXEL
OVOYVWPLOTEL WC AVEEAPTNTOG TIPOYVWOTIKOG TTAPAYWV YLO TIOAAG KapSLoyyELaKA
voonuata.(49-52)

H pétpnon t¢ PWV gival évag avaipaKtog, anAog Kol emavoAnPLpog Tpomnog
KaBoplopou TnG aptnplakng okAnpiag. Otav petpdtal n kapwtido-pnplaio taxutnta
TOoU opuyULKOU Kupatog (cfFPWV) éxel peyaUtepn KAWLKA Kot taBoducloAoyikn
onuaoia KaBwg aviloTolXel oToV EyyUTEPO APTNPLAKO OXNHUATLOMO TIPOG TV
oplotePn Kolla Kot EXEL EPAPHOOTEL OE OPKETEG LEAETEG KATASELKVUOVTOG TNV

28



TIPOYVWOTIKN agla TNG aopTiknG okAnplag yla TNV epdavion Kapdlayyelakwy
voonuatwv.(53)

2.5.2 A&iktng EVioxuong OVOKAWHEVWV KUUATWV

Ta mpoow KupAta arnd Tn GUCTOAN TNG APLOTEPNC KOWALOG KOl T AVOKAWUEVQL
KUMATO TIOU TIPOEPXOVTaL ard onueia SLakAAdwaong Tou aptnpeLlakol SIKTUOU Kot
ano onueila pe dLadopeTiKn EVOOTIKOTNTAG OXNUATI{OUV TN KUpaTopopdn TG
aptnplakng mieonc.(41, 53)

Eni podakol e6Aadoug oTIG EAAOTIKEG apTNPLeG, N TAXUTNTA TOU GHUYHLKOU KUUOTOG
Slatnpettal xapnAn, To ovakAWUEVA KUPATA ETILOTPEPOUV OTN pila TNG AOPTHG
kaBuotepnuéva Katd tn SLaoToAr). AVTIOETWC, 08 AVEAQOTLKEG OPTNPLEC N
TOXUTNTA TOU 0PUYHLKOU KUpaToC Statnpeital uPnAn Kot Ta avakAwPEVA KO AT
ETLOTPEPOUV OTIC KEVIPIKEC apTNPLeC vwpLg, evioyUovtag T CUCTOALKN TIED.

H aptnplakn kupatopopdn MPEMEL va UTTOAOYIZETAL O KEVTPLKO £Ttinedo, otnV
aviouoa aopTr, KABWE eKEL Elval AVTLIPOCWTIEVTIKN N TILEON OTO

doptio mMou avtipeTwilel N apLotepr Koo Katd Tn GUGTOAN).

H Kevtplkr aopTikr Tieon Kal o SelKTNC evioxuong TwV AVAKAWUEVWY

KUUATWY TNE KEVIPLKAG LOPTLKAG TILECNC XPNOLLOTIOLOUVTOL WG EUUECOL SELKTEC TNC
opTNPLaKNG okAnplag kat mpenel va afloAoyouvtat pall Le TNV aopTKA

ToXUTNTA TOU OPUYHLKOU KULLOTOC WOTE VO EAEYXETOL | CULLLETOXN TNG

00PTIKAG oKANplag ota avakAwpeva kouata.(38, 39, 53)

2.5.3 Kevtplkn ouoTtoALKN Ttieon Kalt nieon odpuypou

H mieon oduypou (pulse pressure, PP) e€aptatal and tnv okAnpia Twv EAACTIKWV
KEVIPLKWV OpTNPLWV KoL TN Kapdlakn mapoxr. Ao tnv avaAuon Tou opuyuLkoU
KUUOTOG TNG 0.0PTHC, UTtoAoYileTal 0 SEIKTNG EVIOXUONG TWV OVOKAWUEVWY KUUATWY
O£ KEVTPLKO £MINMESO KAl LECW AUTOU N KEVIPLKI CUCTOALKN TIEON KOl N KEVTPLKNA
niieon oduyuov.(54-56)

216 mepldePLKEG/ALYOTEPO EAACTIKEG OPTNPLEG TA CNUELQ AVAKANONG TWV KUUATWV
eudavilovral eyyutepa Kot Ta avakAwPeVa KUpata taéldbevouv ypnyopotepa e
QTOTEAEGHO VO CUUBAANOUV HE TO TTPOOW KUPATA 0T $ACN TS CUCTOANG KAl val
ipokaAoUV peyaAltepn al€non TG CUCTOALKNC APTNPLAKAG TIiEoNnC amo TV
aU&non mMou MPOKAAEITOL OTLC KEVIPLIKOTEPEC aptnplec. Mapatnpeital Aoutov to
daLvOpUEVO EVIOXUONC TNC CUCTOALKAG OPTNPLOKNC TTlEONG, CUUPWVA LIE TO OTIOLO OTIC
TeEPLDEPLKEG ApTNPLEC TO EVPOC TOU 0DUYULKOU KUUATOG Elval LeyaAUTEPO O OXEon
LE TLG KEVTPLKEG KOLL N XPrioN TNE CUOTOALKNG Ttieong otn BpaxLovio aptnpia (kabwg
KOlL TNG Ttleong 0dUYHOU) UMOPEL VA UTIEPEKTLUNOEL TN KEVIPLKI) CUCTOALKN TtlEDN KoL
™ nieon opuypov.(57)

2.5.4 Tormukn HETPNON aAPTNELAKNG OKANpPlag
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H Tomkn aptnplakr okAnpila EKTLLATAL UE CUOKEUEG UTIEPNXWV KOL TIPOTIUATOL YLa
TNV eKTiUNon HeEyAAWV apTNPLWV TIOU eV mePLBAAAOVTOL QTG TIUKVO LOTO 1 00TO.
T€toleg apTnpleg elval n Bpaxloviog, n unplaia kat n kapwtida. IStaitepa n
teAlevtala mapouotalet Wdlaitepo evbladépov. H abnpwpatikr Koapwtidiky vooog
TIAPOUCLAETOL CUXVA KOL OE ATopa veapng nAkiag. Aratteital epnelpia and tov
e€etaotn, epdavilel petafAntotnta anod e€etaotn o€ e€eTaotr Kot eivat Wdlaitepa
XpovoPopa eEETacn og oXEON LE TIC TAPATIAVW.

H eAaotikdTnTa TNG apTNPLOG UIopel va LeTPNBEL XpNOLUOTIOLWVTAG LAONUATIKOUG
aAyopiBuouc kat urtepnyoypadikd AapBavovtal SLapopeg ELKOVES TOU
e€etalopevol ayyeiou ava kapdlako KUKAO Kot n LeTaBoAn Tou Oykou uTtoAoyiletal
HE TNV MapakoAoVBONGCN TN TOLXWHATLKNAG KivoNngG TOU QYYELOU HE TN Xpnon
KataAAnAou Aoylopikou. lNa tnv e€€tacn anatteitat AfPn apTnpeLaKng meong
TepLdEPIKA TTIOU SEV AVTIIPOCWITEVEL TN KEVIPLKN Tiieon Katl StaBalel tnv aflomiotia
¢ e€€taonc.(53, 58)

2.5.5 M£tpnon tng aptnpLaKnG oKAnplag Ke Tn XpHon HoyvNTIKAG Topoypadiog
Mpokettal yla damavnpn Kal xpovoBopa e€€tacn. OUwWG 0 PoyVNTIKOC CUVTOVIOUOG
UTopEel va MpoodEPEL ONUAVTIKEG TANPOPOPLEC YLA TIG EAAOTIKEG LOLOTNTEC TNG

00PTNC KAl TEPIAABAVEL TOGOTLKOTIONON TNE SLATACNC TNC AOPTHG KAL TNG OXECNC
™G Ye tnv evdotikotnta.(58)
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3. Kol\iakn-aptnplakn obleuén
3.1 NaBoducioloyia TG KOWLAKAG-APTNPLAKAG OUIELENG

O onUaVTIKOG POAOG TNG KOWALAKAG apTnpLlakng ouleuénc (ventricular arterial
coupling, VAC) otn pucloloyia TG KapSLaKnE Kal 0opTLKAG LNXAVLKAG, KaBwG Kat
otnv naboduacloloyia Twv KAPSLOKWY VOO UATWY EXEL AVOYVWPLOTEL ATIO KALPO.

H kolAtakn aptnplakr oleuén petaBAAeTal SLOPKWG WOTE VA TALPLATEL PE TLG
KOWALOKEG CUOTOALKEG KaL apTNPLAKES EELOWOELG, Hia LOEa TToU evToTiileL TNV
TPoEAEUON TNG oTNV avaluon Kapdlakng Aettoupylag oykou mieong (PV) onwg
EKTLUATAL LE KOPSLOKO KABeTNPLAOO.(59) Me Tn cUvSeon OAwWV TwV onueiwv
TEAOOUOTOANG MiOG OLKOYEVELAC KAUTMUAEWV TieonG Oykou o€ SLadope¢ cUVONKEC
$OpTIONG AVAKTOUUE TNV EMIKAAOUUEVN TEAOCUGCTOALKN GUOXETLON TILEONG-OYKOU
(end-systolic pressure—volume relation, ESPVR). Bp€Bnke 6tTL n ox€on auth €ival
KOTA TIPOCEYYLON YPAMULKA EVTOG TOoU huaLloAoykol eVPOUG TwV evaiocOntwy ot

LVOTPOTILKEG LETABOAEC Kal N evaiocbnteg oto petadoptio, evw N avtiotolyn KAlon

NG YPAUUNG £XEL OPLOTEL WG TEAKN) cUOTOALKH eAaototnta (Ees). H Staotavpwon
peTaL tou ESPVR (Avw aplotepn ywvia tTng KOUMUANG TIECNC OYKOU) KOl UL
VPO G TIOU TIPOEPXETAL ATIO TOV TEALKO SLOOTOALKO OYKO oToV 0pl{OvTLo daova
npoodLlopilel pia deutepn ypaupn. H avtiotolyxn KALon avtutpooweveL TNV
avaloyia TEAIKAG CUCTOALKNG Ttieong pog Oyko maApou (SV), mou ovopdletat
Spaotikn aptnplakn ehactotnta (Ea) (Eikdva 1).(59) Exel amobeiyOet, Baoet
HNXOVLKO-EVEPYELOKWYV €8APEWV , OTL N Tapaywyr) OYKOU TTAAMOU €lval HEYLOTN

otav o Aoyoc Ea / Ees looutal pe 1, evw n HEyLotn Kapdlakn amddoon eMtuyXaveToL

otav o Aoyog Ea / Ees tooutal pe 0,5.(60, 61)
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Ewodva 1: A TehoouotoAkn ehaototnta (Ees) tng aplotepng kolhiag (LV) omwg
EKTLMATAL LLE TNV OLKOYEVELA BpOyxwV Tiieong oykou kal euBeiag onueiwv
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TeEAOOUOTOANG. Me TN oUvdeon OAwWV TwV CNUELWY TEAOGUGTOANG UiaG OLKOYEVELOG
KAUTTUAEWV Tiieon g Oykou o€ SLadopes cuvOnKes GOPTLONG AVOKTOUE TNV
ETUKOAOUUEVN TEAOCUOTOALKH CUCXETLON Tiieong-oykou (ESPVR). H Staotavpwon
peTaL tou ESPVR (Avw aplotepn ywvia TG KUUMUANG TIEGNG OYKOU) KOLL LLOLG
YPOLLLUING TIOU TIPOEPXETAL ATIO TOV TEAIKO SLOOTOALKO OyKO oTov 0pl{OVTLO Aova
npoaoblopilel pLa Seutepn ypapun. H avtiotolyn kKAlon avtumpoowneveL TNV
avaloyia TEAKAG CUCTOALKAG Tieong Pog Oyko maApou (SV), mou ovopdletal
Spaotiki aptnplakn ehactotnta (Ea) (amd lkonomidis |, et al. A consensus
document of the European Society of Cardiology Working Group on Aorta &
Peripheral Vascular Diseases, European Association of Cardiovascular Imaging, and
Heart Failure Association. European journal of heart failure. 2019)(61)

KolAlakn - aptnplakn okAnpotnta eVICXUEL TNV aUENGCN TNG ApTNPLAKAG Ttieong (AM)
TIOU TIPOKOAE(TAL ATtO AoKNON 1) SLAVONTIKO OTPEG KOL OLUTO UMOpPEL ETULOEVWVEL
TIEPALTEPW TN SLACTOAKN AsLToupyia TG aplotepng Kolhiag (AK) kat augavel to
KOOTOG TNG KAPSLOKNG EVEPYELAC VLA TNV TTAPOYWYI) EMAPKOUCS KOpSLAKAG
TapoxNc.(62) Autod pmopel eMSEVWVEL TNV EMISPACH TOU CUCTNUATIKOU popTiou
otn SlaoToAlkn AelToupyia aplotepnC Koiag Kat avénon Tng KapdLaKng
HETABOALKN G IATNONG, KABwWE Kal TIaBOAOYLKEG SLACTOAKES TILECELG TTANPWONG
TIPOKOAWVTAC CUMTITW AT KAPSLAKAG AVETIAPKELAG, TIEPALTEPW EEAVTAWVTOAG
HokpompoBeopa tn puokapdlakn epedpeia.(63)

H aplotepn kolkia, n aoptikr BaABida, n aoptr Kal oL mepLPePELAKEG apTnpieg Ba
TpEneL va Bewpouvtal w¢ aAAnAe€apTwpeva Opyava Tou TomoBeToUVTaAL O pLa
OELPA EVOC KAELOTOU KUKAWHATOG . OL 0pXEG TNG CUUMANPWHATIKOTNTAC (OAQ TA LEPN
TOU KUKAWUATOG cUMBAANAOUV TipOobeTa otn HeETaPOPTLON) KAl OTNV
OVTOYWVLOTLKOTNTA (Eva PEPOG TOU KUKAWUATOG SV pmopel va xapunAwBel xwpis va
avuPwBel éva aANo) avtavakAd tnv aAAnAe€dpTnon Kal TOUG KOLVOUG
duoLoAoykoUc pnxaviopoug mou cuvtovilouv tn Asttoupylia touc.(64) Kata t
SLAPKEL TNEG OUOTOANC, £va opUYULKO KUpa StadibeTal KATA LAKOG TNG QLOPTAC OTNV
niepldpEpela Slateivovtag To aptnpLako tolxwua. Eniong, Ta tpiyoeldn ayysia
Slateivovral yla va ¢plhofevricouy To auénuévo OyKo TTAAROU TNG OPLOTEPNG KOLALAG
Katd tn Sldpkela tng doknong. EmutAéov, n pelwon tou éykou maApol odnyel
ETLONG OE VEUPOPUOVLKN KOL CUPTIAONTLKN evepyomoinon cupBdaiAlovtag otnv
ayyelakn SuoAettoupyia.(64) (ewova 2)
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Pulse wave generation /\

Zc: proximal aortic impedance, determining
early and peak systolic myocardial stress

J SV decreases systemic perfusion,
resulting in neurohumoral and SNS

} activation
1 SV increase s disp roportion ately Pulse
Pressure in a stiff aorta resulting in further

Subendocardial ischemia, impaired
systolic myocardial deformation-
LV diastolic dysfunction*

vascular damage

PWV: index of arterial stiffness, determining
systolic myocardial stress; increased PWV

| results in an early arrival of wave

reflections, accentuating late systolic stress;
- positive correlation with Aix

Reflected wave Forward wave

Aix: index of contribution of wave
reflections to waveform, affecting late
systolic siress in the context of a stiffened
aorta

T

Pulse wave reflection sites
Ewova 2: Ayyelakol Lnxaviopol mou 08nyouv og EMNPEACUEVN AELTOUPYIKOTNTO TNG
aplotepn Kolhiag. Aix, augmentation index; PWV, pulse wave velocity; SNS,
sympathetic nervous system; SV, stroke volume. (a6 Ikonomidis I, et al. A
consensus document of the European Society of Cardiology Working Group on Aorta
& Peripheral Vascular Diseases, European Association of Cardiovascular Imaging, and
Heart Failure Association. European journal of heart failure. 2019)(61)

To aptnpLoko ¢optio e€aptdtal amo TL¢ LBLOTNTEC TWV UIKPWV KAl LEYAAWV
oaptnelwv. Ot SeiKTEG TWV LOLOTATWV TWV HEYAAWV ayyeiwv MepAapBAvVoOuV aopTLKN
Xapaktnplotiki avtiotaon (Zc), Statacipotnta aoptng, deiktn BrAta okAnplag kat
okAnpla peyaAwv aptnplwv (urtoAoyiletal and aoptiki PWV). TEAog, dAAoL eikTeg
«ouvbualouv» TNV eMidpaon PUIKPWVY Kal LEYAAWY 0pTNPLWY, OTIWE KEVTPLKA
OUOTOALKN apTnpLlaKn Tiieon Kal mieong maApol, SeIKTeEC AVOKAWUEVOU KUUOTOG
KOpatog (m.x. deiktng evioxuong), PWV Bpaxlova-aotpaydAou Kol GUVOALKN
aptnplakn evéotikotnta.(32, 36)

H kapwTtdikn-punptaio PWV (cfPWV), n omola givat n tax0TnTo Tou MOAPoU KaBwg
TafLlbeveL amod TNV Kapdld otnv Kapwtida Kal Tn unpLlaia aptnpia, MoUPAUEVEL N
ouvnBéotepa un enepPatikr pEBodog kal Bewpeital wg «xpuod mpdtumo». To
cfPWV petplétal cuvABwE XpnOLLLOTIOLWVTOC QVLIXVEUTEG TOVOUETPLAG emipaveiog
otn &gl kown kapwtida kat de€la pnplaia aptnpla. O xpovog StEAsuaong sival o
XPOVOG ToU Ta&ldLol Tou KUMOTOG TAVW Mo QUTEC TIC TonoBeaieg. H anootaon (D)
TIOU KAAUTITETAL OO TA KUATA cuvhBw¢ e€0UOLWVETAL UE TNV AOOTACH TOU
6€puatog petafl autwyv Twv duo Béoswv eyypadnc. To PWV unoloyiletal wg PWV
=D /Dt (m/s) .(65) To PWV tou Bpaxloviou-actpaydlou alomolel Thv 6éa OTL oL
HUETPNOELC OE LEYAAUTEPO APTNPLAKO UKOC LUTTOPEL VA TIOPEXOUV TIPOCOETEC
nmAnpodopiec. Ta MAeovekTipata tng pebodou eival ot eival avaipakta, pe xapunAo
KOOTOG KOlL IE OPLOBETNUEVEC TIUEG avaPOPAC, EVW TOL LELOVEKTILATA TTOU
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TapouoLlalel elval OTL e€QPTATAL ATIO TNV APTNPLOKH TILECH KAl AVIUTPOCWTEVEL
HEPOG TOU apTNPLAKOU SIKTUOU.

3.2 M£€BoédoL ekTitnong tNG KOWLAKAG-apTnPLaKNG oUIeVUENG

Av kal n koltktakn aptnplakn oblevén (VAC) aglohoyeital cuxvotepa oto eninedo
TIEONC OYKOU UE KapSLaKO KOBETNPLAGUO, AUTH N TIPOCEYYLON EXEL ONUOVTIKOUC
TLEPLOPLOUOUC, KUplwg elval atpatnpn LEBodog katl SuokoAa ermavaAnPipn.(32)

Emti Tou mapdvTog, N o eVPEWC XxpnoLuomoLloUevn nxokapdloypadikni pébodog yia
Tov poadloplopd tng Ea / Ees (kavovikn twun 1,0 + 0,36) eivat n uEBodog piag
ouoTtoAng (single beat) mou avamntuxBnke and toug Chen kat cuv.(66)

JUudwva pe auth T HEB0SO, To Ees umopel va UTOAOYLOTEL N EMEUPATIKA LE TOV
Tumo:

Ees = (DBP — [End(est) x SBP x 0.9)]/End(est) x SV
(duotoroyikn Tiun: 2.3 £ 1.0 mmHg/mL)

omnou to DBP kat 1o SBP sival SLa0TOALKEG KOl OUCTOALKEG APTNPLAKEG TILEDELG, TO
End(est) elval n ektipwpevn teAocUoTOAIKN KOWALOK EAAOTOTNTA KATA TNV £vapén
™¢ e€wBnong kat to SV elvat 0 0ykog MaApoU ektipwpevog pe Doppler. To End (est)
neplypadetal amno tov akoAoubo tuTmo:

End(est) = 0.0275 - 0.165 x EF + 0.3656 x (DBP/SBP x 0.9) + 0.515 x End (avg)

omnou EF eival to ektipwpevo kKAaopa eEwbnong kat to End (avg) mpoépyxetal ano
€vav MoAUTIAOKO TUTIO:

End (avg) = 0.35695 — 7.2266 x tNd + 74.249 x tNd? - 307.39
x tNd3 + 684.54 x tNd4 —856.92 x tNd”>
+571.95 x tNd® - 159.1 x tNd’

orou tNd eivat o Adyog TnG MPo-cUOTOALKN G TIEPLOSOU TIPOC TN CUVOALK GUOTOALKN
nepilodo.

MNapatnpeitat 6t autr n moAumapayovtiki oppouia epapudlel to AOyo TG nmpo-
OUOTOALKNG TIEPLOSOU TIPOC TN CUVOALKN GUOTOALKN Tepiodo avuwpévo oe
TIOAATAEG SuVAUELS (Ewg €1¢ TNV EBOOUN) os TETOLlo BaBUO MOV UIKPEC HETABOAEG 1)
AAON OTLC HETPAOELG TWV XPOVIKWV SLooTNUATWY Ba 08Ny oouv o OXETIKA LEYAAEG
OAAQYEG OTNV EKTLUWMEVN TN Ees.

H 6paotikn aptnplakn ehactétnta (Ea) pnopel va urtoAoyLotel amod Tov mapakatw
Tumo:
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Ea = (SBP X 0.9) /SV (puctohoykh tur : 2.2 = 0.8mmHg/mL).(66)

MAaviwg o amAomoLnévog TUTOG TTIoU cuXVa edappoleTal yia va urtoAoylotel n VAC
elvat o akdAouBog:

Ea = ESP / SV, Ees = ESP / ESV

omou 1o ESP eival teAkny cuoToAwkn mieon, o SV eival o 6ykog maApou kat o ESV
elval o TEAKOG oUOTOALKOG OyKoG. Etol, Ea / Ees = (ESP / SV) / (ESP / ESV) kat otn
ouvéxela e€aleidovracg to ESP:

Ea/Ees = ESV/ SV, nou wooutat pe 1 / (EF-1).

lvetal eUkoAa PO AVEG OTL TO MAEOVEKTN A TNG avaloyiag Ea / Ees wg ueBodou
TLAPOXN G IPOCOETWV OTOLXELWV OXETIKA LE TNV GUCLOAOYLKH KATACTOON TOU
KOWLAKOU-0pTNPLAKOU CUOTHHATOG apBAUVETAL, KABwG yiveTal mapdywyo Tou
kAaopatog e€wlnong. Etot, o mAnpng tunog and toug Chen et al. Ba mpénel va
xpnouornotnBei yia Tov urtoAoylopd tng Ees kat otn cuvéxela va xwplotei o Ea
T(POKELEVOU va amoktnBel évag Aoyog Ea / Ees mou va avtikatontpilel pe akpiBela
TG EMEUPATIKEG peTproeLg Ea / Ees.

Tplobldotateg HeETPROELS NxokapSloypadilag i LETPACELG Ao HayvnTLKA
Topoypadia yla Tov OyKo TNG apLoTEPNG KOLWALAC ElvVaL TILO AELOTILOTEC ATTO TLG
HETPOELC SUO SLaOTACEWV Kal Ba TIPEMEL VA TIPOTLULWVTAL YLt TOV UTIOAOYLOUO TNG
VAC.(67) Emtiong o€ apKeTA KapSLaKkA VOCHOTA, OTIWG N UTtEpTach PpAeypovwon
voonuata, o cakxapwdng dtapfntng, ta népn Ea kat Ees tng VAC pmnopet va ivat
avaloya aAowwpéva, mapéxovrag Evav Adyo Ea/Ees mou va mAnoldaleL to 1, ek
TOUTOU 0 Babuog ducloloykwy Statapaxwyv Ba TPEMEL VO EKTLULATAL ATTO TLG
ETUUEPOUG TIHEC TWV OTOLXELWV Tou Adyou.(61)

Avayvwpiletal amo tn BiBAoypadia otL n emepPartikn ektipnon tng VAC eival o
oKPLBNC amo Tig pun enepPatikéc peOOSoug ekTinoNng oL omoieg oW ivat
ePapUOOLUEG YL TTOANATIAEG LETPAOELS KAl UITOPoUV VoL EPOPUOCTOUV YLa TNV
afloAoynon tng Bepameiag otn KAONUEPLVH KALWVIKA TTPAEN.

JUYKEKPLUEVA TOL TIAEOVEKTAATA TNG KN emepPatikn¢ ektipnong VAC gival otL elvat
EUPEWG XPNOLUOTIOLOUEVO Kal EKTEVH SnUootleupéva Sedopéva, elval OXETIKA ammAo
otnv edappoyn Tou Kal Hag EMITPEMEL va SLAKPIVOUUE TOUG KaBopLoTIKOUG
TIAPAYOVTEG TOU OYKOU TAAOU Kal Tou KAdopatog e€wbnoswc. Emiong, xapaktnpilet
HUNXoVLKoU¢ Selkteg mou oxetilovtal e TNV evepynTikni (LOvo otav EF <~40%), onwg
€EWTEPLKN UNXOVLKN EVEPYELD, SUVAULKN EVEPYELA KOL EVEPYELAKN amodoon.

ITO LELOVEKTNHATA TOU 000V adopad To Ea meplappavetl:
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e Aev elval anoAutog deiktng aptnplakol ¢poptiou ylati e€aptdtal amo T
KapdLlakn cuxvotnta.

e Eilval kupilwg e€apTtwpeVOC amo v avtiotaon Kot eival pun evaiobntog oe
oAAQyYEG 0TO MOAAGEVO apTNPLAKO POopTLO.

e Aev glval HETPNON TNG APTNPLAKAG OKANPLOG | TNG CUVOALKAG APTNPLAKIG
evOoTIKOTNTAC.

e Aev Slakpivel Tn Xpoviko potifo tng poptiong (akolouBia popTiong) mou
elval onUavTIKOG KaBopLoTIKOG TtapdyovTag TNG SLaoToAkn ¢ SucAettoupylag,
SuoAettoupykng LV, avadiapdpdwong kat kivbuvog epdaviong KapSLaknig
OVETIAPKELAG

210 PELOVEKTHMOTA TOU 000V adopa to Ees meplhappavet:

e Tn un ypapukotnta tng ESPVR

o Eudavilel avetaptnola and 1o LeTadOPTLO KAl O HEPIKO BaBOuO amo To
npodopTLO.

o Aev afloloyel puokapSLAKES LOLOTNTEG, MTAPA LOVO LOLOTNTEC KOWAOTATWV.

ITa PELOVEKTHAMOTA TOU 000V adopd to Adyo Ea/Ees mepthapBavet:

e Aev xapoaktnpilel kat apapeAet tnv aAAnAouyia tTng GOPTIONG TNG APLOTEPNC
KOLALOG.

e Y& KapSLOoKN avemdpkela e Sltatnpnuévo kKAaopo e€wBrnoswg Umopet va
eudavilel ducloAoyKEG TIHEG KaBwE KoL Ta LEpN Tou Aoyou (Ea kal Ees) ival
auénuéva.

e O amAonotnpévog tumog Ea/Ees (ESV/SV avaloyia) oxetiletot pabnuotika pe
EF (1/EF — 1) Kol WG EK TOUTOU UITOPEL VAL LN TIPOCOECEL GNUAVTIKEG
Anpodopie¢ 0To NON EKTILWHEVO KAAoUa €WONOEWC.

Agikteg pUokapdlakng anodoong

NEeg texvikeg nxokapdloypadiag emétpedav tnv afloAdynaon Tng mapapuopdwaong
TOoU puokapdiou otn cUGTOAN KL T SLOOTOAN HE TN XPHOoN ATELKOVLIONG LOTIKOU
Doppler, pe dStodlaotatn kal mpéodata tplodlactatn nxokapdloypadia
napakoAouBnong otiypatog (speckle tracking).(68) MeAéteg €xouv Sel€el pelwpévn
napoapopdwaon tou puokapdiou (m.x. GLS <20%) mapouaoia KavovikoU KAACUATOG
e€wBnonc o aoBeveic pe unéptaon, Stapntn, CAD, BaABLOIkn kapSLakr vooo Kal
kapSiakn avemnapkela.(69, 70) Ot Seikteg mapapdpdpwong tou puokapdiou
oxetilovtal pe ivwon tou puokapdiou, okAnpla, vatploupntikd mentidia, tkavotnta
A0KNONG, CUUMTWHATA KOPSLAKAG AVETIAPKELAC, KOL £XOUV TIPOYVWOTLIKA afla otnv
BaABLoikA kapdlakn vOoo Kal o€ KAPSLAKA OVETIAPKEL HE LELWMEVO KL
Slatnpnuévo kKAaopa e€wbnong.(71-74) Etol, autol ol S€IKTEC LUOKAPSLAKAC

36



napapopdwaong UMopel va elval aviuTpooWEUTIKOL SEIKTEG UELWMEVNG
HuokapSLaKAG AsLToupyiag.

Nedtepol S£ikTeG KOLALOKNG apTNPLAKNG cUTEUENG

To aptnplakd GopTio MPEMEL MAVTA va EpUNVEVETAL AapBdvovTtag umton Tig
OAANAETUSPACELG HETOED APTNPLWV KAL TNG APLOTEPNG KOWALOG WG avTALa KO ETONG
HETAEL LUOKAPSLOKWY OTOLXELWV KOl oTLypLaia yewpetpia AK Kal To XpovIKO
Staotnua rou emiBarAetal and tn cuoTnuatiki KukAodopia.(62, 75) To
TOLXWHATLKO OTPEC AVILTIPOCWIIEVEL TO NXOVLKO $HOPTLO TTOU TIOLKIAAEL OTO XpOVOo
Qo TA CUCTOTLKA TNG CUCTOANG 0TO HUoKapdlo (Hetadoption puokapdiou) kat
oXeTileTal Ke TNV TTOCOTNTA SUVAUNG KAL EPYACLOC TTOU KAVEL O UG KOTA TN SLApKELA
HLOC CUCTOANG.

ITIG AUMUETPLKEG KOLALEG, N HéEoN TAON MUKWV VWV LV pmopel va mpooeyyLotel
€UKOAQ armod Tov TUTIO TTOU avamTuxOnke armo toug Arts Kot ouv.:(76)

Fiber o = S
% In (‘I + ;—‘:’1)

Otav avodpepOUAOTE O MEPLOTPODLKT CUUUETPLO KOL OLOLOYEVELD TNG UNXOAVIKAG
dopTIONG OTO TolYWHA, N adldotatn avaloyia Tou puikou otpeg [Sigma (o) fiber]
npog tn 1ieon tng AK (P) daivetat va e€aptdtal kupiwg amod tnv adtdotatn
avaloyia 6ykou kolhétntag (VIv) mpog dyko toywuatog (Vw) (In onuaivel puoikod
AoyaplBuo) Kat eival apkeTd aveEApTnTo amd AANECG YEWUETPIKEG TIOPAUETPOUC.

Nedtepo Aoylopiko nxokapdloypadioag katackeudlel Bpoxoug EMUAKOUE puBOUC
AP OpdWOnG Luokapdlakol €pyou TG aploTePr Kolhiag, Bacsl
nxokapdloypadioag speckle tracking, amodidovrac Bpdyo nieong-oykou,
QTMOKAAOUHEVO WC SelKTNG pUuoKkapSlakoU £pyou. To AoyLopLKO pmopel va uttoAoyilel
TO ETIOLKOSOUNTLKO KL TO XOUEVO LUOKAPSLOKO €pyo.(77)

TéAog, n avaloyia tou cfPWV npog to LV GLS daivetal va ivat évag véog
uTMooXOuEVOG Seiktng yla tnv ektipnon tng VAC og umteptaoikouc acBeveic.(37)
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Ewkova 3. YTOAOYLOUOC TNG KOWALOKN G apTnPLAKAG oU{euENG, LECW UTTOAOYLOUOU TwV
OYKWV TNG apLoTePNC KoWLag xpnolponowwvtag dtodlaotacn untepnxokapdloypadia.
(a6 apyeio B’ Navemotnuiakng Kapdlohoykng KAWIKAG )
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viem/s) 2.26 2.65
d12.3em

Peak Systolic Strain

Ewkova 4. Ektipnon ducouyxpoviopou aplotepng Kokiog epapudlovtag LOTIKO
doppler kat utoAoyLlopog puBOU ETLUNKOUG TTapapopdwaong TNG apLloTePn KoLAlag
(amoé apyeto B’ Mavenotnuiakng Kapdioloykng KAwikng)
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Myocardial Work

Work Efficlency

Myocardial Work

Work Efficiency

Ewkova 5. YIoAoylopog tou puokapdlakou €pyou pe edpappoyn Tou pubuou

ETUAKOUG TTAPAHOPpdWONG TNG APLOTEPNG KOLALOG, o a.oBevr) Le Kapdlakn




QVETAPKELQ, TIPLV KoL 3 pUveg adou éAafe Bepaneia kapdlakol
EMavoouxypoviopou (amd apxeto B’ Mavemotnuiakng Kapdtodoyikng KAWLKAG)

3.3 EdappoyEG TG KOWLAKAG apTtneLakig oulevéng

H cuox€tion HeTafl Twv SEIKTWV LUOKOPSLAKNG KL apTnPELOKAG AELTOUPYLAG EXEL
XxpnotpomnotnOei yla va meplypa el ka va mocoTikomotjoet tnv VAC og aptnpLakn)
unéptaon, oakyapwdn dlaBntn, kat PAeyUovwSELS vOoOUG, KOBWG KAl OE OTEVWON
00pTN¢, SLAKABETNPLOKI AVTLLETWTILONG TNE AVETIAPKELAG ULITPOELSoUG BaABidag pe
mitral clip kAmt.(37, 78, 79)

Ooov adopad tnv unéptaon os PeAETN pe 320 umeptacikolC acBeveic, avénuévo
PWV ¢davnke va cuoyatiletal pe maboAoylko empnkn pubuod napapudpdpwonc tng
apLoTePNG KOoWiag, Lelwpévn Eeotpodlon (untwisting) kat taxVTnTa EE0TPOPLONG TNG
aplotepn koiag epapuolovrag speckle tracking nxokapdioypadia.(80) Ze autn
HEAETN OL EMNpPeaopéVoL SeIKTEC MapapOpPwaonG TS apLloTeP KOALag
OUOXETLOTNKAV PE LELWHEVN LKAVOTNTA TTPOC ACKNON OMWE Kal avénuévo PWV
ouoyetiotnKe He pElwpEVN ededpeia otedaviaiag porc.(80)

OL Sladopeg katnyopieg aviliTePTAOIKWY GAPUAKWY EXOUV SLAPOPETLKEG
eTOPACELG OTNV alpoSuvapLkh. OL avaocToAeig Tou petatpentikol eviupou (AMEA),
oL avaoTtoAeis Tou umodoxéa ayyelotevoivng Il (AYAII), oL avaoTtoAeic Twv SLavAwv
aoBeotiou Kol oplopévol ayyelodLaotaATikol B-avaotoAeig eival o
OTTOTEAECHOTLKOL OO TNV AmoPn aUTH, O CUYKPLON LE Ta SLOUPNTIKA KL PE
OPLOMEVOUC PN ayyeLloSlaoTtaAtikoug B-avaotoAsic.(81, 82) Ot AMEA
OVTUTPOOWTEVOUV TNV MPWTN Katnyopia ¢papudakwyv ya Ot B-avooToAeig
katadelxBnkav 6ocov adopd T edPACELS OTNV KEVTIPLKN BP, TNV aptnpLokn
okAnpla kot Tt avakAwpeva kOpata. Eniong, ot ARBs kat ot Studporuptdiveg
arnodeixbnkav Lkaveg va Helwoouv To PWV kat va BEATLWOOUV TNV KEVTPLKN 0LOPTLKA
opoduvaputkn.(81, 82) Avtiotpoda, oL TEPLOCOTEPEG UEAETEC €xouV Seifel OTL Tl
Sloupntika £xouv oudETepn eMidpacn oTNV ApPTNPELAKH OKANPLO KAL TNV KEVIPLKN
oawgoduvaptkn.(61)

Ye aoBeveig pe xpovia vedpLkr) vOOO N aptnplaky okAnpio avaloywg cuoxetiotnke
HE Toug delkteg mapapdpdpwaong tng aplotepng Kowlag, evw os aoBeveig pe
cakxapwdn StaBntn tumou I, avénuévo PWV Kal KEVTPLKN 0LOPTLKA Ttieon,
OUOXETLOTNKAV E ETINPEACUEVO ETIUAKN pUBUO Mapapdpdwaong Kot untwisting tng
0PLOTEPNAG KOLALOG, TIPLV KOl 6 HAVEC META TNV avTiSlaBntikn Bepamneia.(83, 84)

Aoknon

Kapdlayyelakeég emdpaoeLg eVOG ETOUG IPOXWPNEVNG KaL EVTOVNG TIPOTIOVNONG OE
atopa pe mponyoupevn kablotikn {wn Avw Twv 65 ETWV £XoUV HEAETNOEL WG TPOG
v enidpaon toug otn VAC.
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‘Eva £€t0¢ aoknong sixe ehaylotn enidpaon otnv kapdlakn Asettoupyia. Qotooo,
Helwoe TNV aptnplakr okAnpia kot BeAtiwoe to Vo (2) max kata 19% (22,8 + 3,4
évavtL 27,2 £ 4,3 mL/ kg / mL, P <0,001). H pala tng AK auv€nbnke (10%, 64,5 + 7,9
évavtt 71,2+ 12,3 g/ m(2), P =0,037) xwpig petaBoAn otnv avaloyia palog-
OyKoU.(85)

3.4 Kapdiakn avendapkela Kat KOLALaKN aptnplakn culeuén

Zta mAaiola TnG KapdLaKAG AVETIAPKELAC LE PELWEVO KAAopa e€wBnoswc (heart
failure with reduced ejection fraction, HFrEF) kaBwg n kapdlakn Aettoupyia apyikd
dOivel kalL n ehaototnta tng AK (Ees) pelwvetal, mapatnpeital UTIOALUATWON TOU
ouoTNUATIKOU LotoU. To olotnua pevivng-ayyelotevaivng-aAdootepdvng Kal To
CUMTAONTIKO VEUPLKO CUCTNUO KOTA CUVETTELO UTIEP-EVEPYOTIOLOUVTAL, OE [LAL
poonaBela va auérjoouv Tov evOoayyeLaKO OYKO KaL TO apTnplakd ¢optio waote va
ovtlotoOpioouv TN HELWUEVN CUCTNUATIKA alpdtwon - ETol, n aptnpLokn
ehaototnta (Ea) av€avetal. H avénuévn Ea pali pe tnv apeon kapdlotoflkotnta Twv
OUMTAONTIKAG UTIEPBOALKI] EVEPYOTIOLNGCNG KAl E TIC AUENUEVEG QTMALTHOELG
o&uyovou Tou puokapdiou Aoyw TNG UTtEP-SUVAULKAG KUKAOdopiag Snuloupyolv
€vav ¢pavlo KUKAO Tou podLabEtel og mepaltépw eMISEVWON TNG KAPSLOYYELAKNAG
Aewtoupylog kat e€€AEN Tou ouvdpopou KA.(86)

MelwUEVEC TILEG pUBUOU emipnkoug mapapopdpwong tng AK (left ventricle global
longitudinal strain, LVGLS) 1} akopa Kat pia pkpn avénon tou GLS peta ano
nxwkapdloypadia doéptiong Exouv amodexbel otL elval avetdptntol mpoyvwoTtikol
napayovieg Bvnowuotntag o acBeveic pe HFrEF.(87) Emi mA€ov, delkteg apTnpLlakig
okAnplag (maAuikn rtieon, PWV, kevtpikr ocuotoAikn Al) €xouv eniong BpeBbeil otL
elval avetaptntol mpoyvwaoTtikol mapayovteg £kBaong oto cuvdpopo HFrEF.(88)

Ao 11 BepameuTtikeég eTAOYEG yla aoBeveig e HFrEF, €xouv peAetnBel
GAPUAKEUTIKA KaL N LEOA WG TIPOG TNV enidpaocn toug otn VAC. Z€ JLo TIPOOTITIKN
KAWVIKN dokiun, 38 acBeveic pe HFrEF utoPAnOnkav oe emIBETIKA TITAOMOLNON TWV
ayyelodpactikwyv dappakwyv kapdlaknig avenapkelag (KA) (avaotoleic MEA,
KapBeSAOAN, vitpwdn, avacTtoAeic aAdootepdvnc) e EKTIUNON KEVIPLKWVY
Kupatopopdwyv aoptnc.(89) H kKAwviki avtamnokplon otn Bepamneia afloAoynbnke ue
™ dokiun Badiong 6 Aemtwy, n omola av€ndnke o 25 aoBeveic Kal LELWONKE 1
TAPEUELVE QPETAPBANTN oToug 13. AcBeveic pe kAvikn BeAtiwon peta tn Bepameia
eUudavioav HEYAAUTEPN TIOAULKE ATOKALON KUMOTOG QOPTIKNG TEONG (KEVTPLKN
TIAALLLKA Ttieon, avakAwEVO KU Tiieong kal Tiieon de€apevng) anod acBeveic xwplg
BeAtiwon. Metad tn Bepamneia, N MAAPLKOTNTA TNG AOPTIKNAG TEONG LELWONKE HOVO o€
000eveig pe Aettoupyikn BeAtiwon. AuTtég ot StadopEg oTo aptnplako Goptio Kata
v €vapén kat tn Bepamneia Sev Atav mpodaveis amo TI¢ CUUPATIKEG EKTIUNOELG TNG
TEoNC TN MEPLXELPLOOC TWV Bpaxlovwy aptnplwyv. ETot, n KevIpikn availuon
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KUMOTOMOP®NG aoptng GAavnKe OTL umopel va eTtpéPeL pLa eEATOUIKEVEVN
BepamevuTikny aywyn yla acbeveic pe HFrEF.(89)

Y€ pLa peA€tn mou meplehappave 877 nAKLwpEVOUG acBeVeig e kapSLakn
avemnapkela (nAtkia = 65 etwv, Taén NYHA 2 I, kAdopa e€wbnong AK < 45%), ou
umoBAnBnkav oe Bepamneia pe B-avaotoAeic, umoBAROnKav oe
unepnxokapdloypadia Doppler mpiv kat petd amno 12 eBdouadec Oepamneiag. H VAC
amno tnv Ea / Ees, BeAtiwOnke peta tn Bepaneia.(90) H eAattwon pewwbdnke amno 2,73
+1,16 o€ 2,40 £ 1,01, pe anotéAeopa tn oxedov BeAtiotonoinon tou Adyou VAC
[amd 1,70 + 1,05 (1,46) o 1,50 £ 0,94 (1,29)]. Mwa mapopota anokpion VAC ntav
EUPaVNC O ACOEVEIC LE LOXALULKO KOL N LoXALLKO HF kat oxetiletal pe xapnAotepo
BaBuo Asttoupytkig tagng HF (NYHA) peta tn xopriynon B-avaotoAéa. O
LOXUPOTEPOG MPOYVWOTIKOC mapayovtag tng HetaBoAng tou VAC Atav n avénon tou
kKAaopatog e€wBnong tng AK. EToL, TO EUEPYETLKO ATMOTEAECUA TWV B-0VAOTOAEWYV O€
NAKLWUEVOUG aoBeveig pe KA pmopel va €xel eTutev)Bel, TOUAAXLOTOV €V UEPEL, UE
BeAtiotonoinon t¢ VAC, mou oxetiletal pe tn BeAtiwon tTNg oUCTOALKAG AELToupyiag
™¢ AK.(90)

H emAepevovn BeAtiwvel tnv evoOnALakr) Aeltoupyia KoL TNV aYYELOKN EAACTIKOTNTA
oe 000eveic pe HFrEF, evw €xeL EVEPYETIKEG ETUOPATELG OTNV LKOWVOTNTO AOKNONG,
otnv nmoldtnta {wng Katl otnv poyvwon acBevwyv pe HFrEF. EmutAéov, autdg o
TapAyovtag aokel avil-vwtiky 6pdon, avactéAAovtag TV KapSlakn
avadlapépdpwon kat pewwvovtag tn duokapio tg AK.(91)

H \Baunpadivn (avactoléag twy if SLavAwv) eAatTtwVEL TOV KapSLOKO
(pAeBokouPLkd) pubUS Kal BeAtiwvel TNV Kapdlakn Aeltoupyia Kal Tn TPoyvVwaon oE
aoBeveic pe HFrEF. H Baumnpadivn £6ei&e OTL peTaBAANEL TIC ALUOSUVOLLKEG
8LOTNTEC OTNV AoPTH AUEAVOVTAC TO EUPOC TNC SLATUNTLKAC TAoNC.(92) Auth n
aAAayn ocuvodelTnke anod enmaywyr evboBnAlakng cuvBaong povoeldiouv tou
a{WwTOU KoL KATAOTOAR TOU Hopiou TPookOAANONG ayyelakwy KUTtapwyv- 1. Etol, n
Baumnpadivn dnuloupyel TOTKEG LNXAVLKEG KATAOTACELG TTIOU TIPOKAAOUV
TIPOOTATEUTIKEG AVTIPAEYLOVWEELG ATTOKPILOELG OTO OPTNPLOKO TOLXWHAL.

Ooov adopad tig Bepaneieg pe epputeloLUES KAPOLAKEG CUOKEVEG, 0 Steendijk kait
ouv. Tteplypadouv tn BeAtiwon tng VAC Kot TG UNXAVIKAE anodoaong mou
TipokaAeital ano tn Bepaneia KAPSLAKOU EMAVACUYXPOVIOLOU OE GXECHN UE TIC
TIAPATNPOUHEVEG BEATIWOELG OTNV KALVIKI KOL TN AELTOUPYLKH Katdotaon.(93)
(swkova 6)

Mta AAAN peAETn emonpaivel tnv aia Twv Bpdyxwv puokapdlakou strain -All (mou
avtkatomtpilel Tnv katdotaon VAC) yla va urmtoAoyioel Tov Seiktn puokapdlakou
€PYOU, LN EMEUPATIKA, KoL ETOL va TIPOPAEPEL TN LAKPOTIPOBEGUN KALVIKN
ovTamoKplon otn Bepamneia KapSlakoU EmMAvVAcUYXPOVIOMOoU.(94) (swova 7)
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Kall 6 unveg adou EAapav Bepamneia kapdlakol enavacuypoviopoU. (amo Steendijk

Kot ouv)(93)

Overall Patient Population
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Ewkova 7. MakpompoBeoun KAWLIKA avtanokplon otn Bepaneia kapdlakou
EMAVOOUYXPOVIOHOU Baoel Tou Seiktn Ea/Ees pn emeppatikd. (amd Zanon kot
ouv)(94)

H kapdlakn avemdpkela pe cuvinpnuévo kKAaopa eEwbnong (HFpEF) eival cuxvni
KOQTAOTOON 0TOUG NAKLWUEVOUC Kal oXeTL(eTAL Pe UPNAO $OPTIO CUVUTIAPXOUCAC
ouvvoonpotntag (l61ka aptnplakn unéptacn Kat dtapnitng) .(95) H aptnplaxn
okAnpuvon cupBaiAet otnv naboducioloyia tou HFpEF péow aptnplaknc-
KOWALALKAG avavTioTtolyiag, blaitepa Katd TNV acknon, He dtaotoAikr) SuoAettoupyia
TIou TiPOoKaAEitaL amod auénuévn petadoption Kot utevbokapdio oxatuia.(96-98)

EruutAéov, o ofeia umeptaoikn KA,n un ¢uactoloyikr) VAC pnopei va 06nyrnoeL o
oela mveupovikn cupdopnon. e HFpEF, n aAoiwon tou VAC oxetiletal pe
dAeypovwdn Kal unxavikn umepPoOpTwaon mou MPOKAAETAL Amd apTNPLAKN
UTEPTaon Kal AAAEG ouvvoonpoTnTeC. Etot, To pn pucotoloyikd VAC pmopel va
BewpnBel MPpWTOPXLKOG UNXAVIOUOC yLa TNV KAWVLKH emdeivwaon tng KA.

Q¢ ot belkteg eEAaoTOTNTAC TN APLOTEPN G KOG KAl TNG OPTNPLOKIC CUVIOTWOOG
petaBallovtat avtiotolya, n kKAaowr avadoyia Ea / Ees dgv eival evaicbntn kot
umnopet va epdavilel pucloAoyIKES TIUEG O N PUOLOAOYIKEC KOTOLOTAOELG KOLALAKAG
aptnpLlakng oulevéng os aoBeveic pe HFpEF. Mpoeteivetal £Tol, KABE CUOTATIKO TNG
avaloyiog va eetaotel ywplota f véol deikteg aflohoynong tng VAC Ba mpémet va
epappootouv. Exel amodeiyBet e€dAou otL to HFpEF xapaktnpiletal anod avénueévn
opTneLaKn okAnpla Kot avoKAGOELG KUUATWY, TToU auédvouv To OO CUGTOALKO
TIAALLKO $opTLO TNG aploTePNC KOLALaC.(99)
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4. KopdLaKn avenapKeLo
4.1 OpLopog, Taglvounon, attioAoyia

To oUumAoko cUVSEpouO TG KapdLakng avenapkelag (KA), cUpudpwva e TOV OPLOUO
TOU, Xapaktnplletal and CUYKEKPLUEVO OUUMTWUOTO —E KUPLO CUUMTWHA TN
Sduornvola, eite otnv NpoonabeLa, £iTe TNV KOTIWOV— IOV UMOpPEL va. cuvodelovtal
Kall oo onpeia avénuévng ouudopnong, ta onoia odpeilovtol o€ SOUKEG N
AELTOUPYIKEG SlaTopaxEG TOU KapSLaKoU HUOG LE ATOTEAECUA TN LElwON TG
KapSLakAG mapoxng n/kat tnv avénon Twv eVOOKOWOTIKWY TILECEWV. Ta
XOPOKTNPLOTIKOTEPA CNUEL KAPSLOKAC AVETAPKELAG €lval n Sldtaon Twv
odayitidbwv dAeBwv, 0 30¢ KAPSLAKOCG TOVOC EVW ALyOTEPO £L6LKO onueio eivat Ta
oAt KATW AKPWV. Ta MaBoyVWHOVIKA OnUEeio KoL CUUMTWHUATA KApSLaK G
QVETAPKELAG Umopel va epdavilovtal ev npeuia eite oe konwon. (100)

H dtayvwon t¢ KA Baoiletal adevog otnv KAWVLIKA mBavotnta va €xeL 0 acBevr¢ To
ouvdpopo KA kol adeTEPOU OTA EUPHLLOTO OTIO TNV EPYACTNPLOKO EAEYXO KoL &n TNV
nxwkopdloypadia, evw xpriolun ya tn Stayvwon gival n LETPNON KAl TWV EMiMeSwy
TWV vatploupnTikwy rentdiwv (BNP kat NTpro BNP) .

H kAwvikn mBavotnta unapéng KA oxetiletal e oToLXELQ OO TO ATOULKO
OQVOVNOTLKO KoL WG €Tt TO TTAE(OTOV E LOTOPLKO oTedavIaiag

vOOOU 1| SEUTEPEVOVTWG UE LOTOPLKO APTNPLAKIC UTIEPTACEWS KABWCE N uléptacn
TIPOOBAAEL PLeEYAAO TTOCOOTO TOU YeVIKOU TANBuopou. H afloAdynon tng umapénc KA
ouveyiletal pe otolxeia anod tn puaoikn e€€taon Onwe TNV UTIAPEN LYPWV POYXWV
OO TNV 0KPOOON TWV MVEULOVWYV ) TNV TApoUaia ol8rUaTog Twv

KATW AKpwV, TPITOU TOVOU KaTA TNV akpoaon kKapdldg n dtataon twv odayitidwv
dAeBwv. Ze kABe mepinmtwon Slevepyeital nAektpokapdloypddnua to omoio pnopel
va anokaAU el otedaviaio vooo f Taxvappubuia omwc KOATKN pappapuyn. (100)

Y€ MePUMTWON Mo SLamIoTWOEL KATIOLOG OO TOUC KALVIKOUG TtopAayovTeg umtoPiag
KapSLaKNC avemapkelag, n dStayvwon smiPeBalwvetal pe tnv nxwkapdloypadia. H
epappoyr TWV VOTPLOUPNTLIKWY TIEMTLSIWV apopd KUPLWE 0TOV ATTOKAELGHUO TNG
TOavoTNTAC XPOVLIOG KaPSLAKAG OVETIAPKELAC (EAV OL TLUEG TOUG £ival GUCLOAOYIKEG,
ntot BNP<35 pg/mL, NTproBNP<125 pg/mL) (eikéva 1).
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AoBeveig pe vrogio XKA
(Mn ofeia epgpdvion)

|

AZIOAOTHZH MIGANOTHTAZ

1. KAvIKG 10TOpIKG:
* loTopikd IN (EM, Emavayyeiwon)
* loTopIKG apTpIOKG LTTEPTOONG
+ 'ExBeon o kapbloTofikd gdppaka/pabievépyeia
* Xprjon dloupnTiK@V
+» Op6omvoia/rapo&upiki voyTepivi) bhoTIVOIO

~

. Duaiky e§€Taon:
* Poyyor
* Apgpimevpo ofbnpa oToug aoTpaydhoug
* Kapbiakd qionpa
* AidTaon oayimbwy @hefav ‘ONat arévTar
» MAevpikd extomopévr/dievpupévn kapdiakr| don

21 opovTa Jv

NatplovpnTikd wemribia oxXl
o NT-proBNPz125 pg/mlL ————
¢ BNP>35 pg/mL

NAI l
| Guaoioloyiké

SER— | YTTEPI]}(LUKGP&O}-’PGCPM |

H KA eivon omiBovn
IreTeiTe GAAn Bichyvoon

Ewkova 1. AAyopiBuog Stayvwaong tng Xpoviag Kapdlakng Avendapkelag. XKA=Xpovia
Kapdiakn Avendpkela, KA=Kapbiakn Avendpketa, ZN=Xtedaviaioa Nocog,
EM=Eudpayua tou Muokapdiou, BNP=Brain Natriuretic Peptide, NT-proBNP=N-
terminal prohormone of brain natriuretic peptide (amo E. Tsougos, New Data in
Heart Failure, latriki 2017, 106(1-6):43—52) (101)

Tavopnon g Xpoviag KapSLAKG AVETIAPKELOG

Zupdwva pe tn teAdevtaia taflvopnon ot acBeveic pe KA xwpilovtal:
® Je aUTOUG UE EMNPEACHEVO KAAopa eEwBnoewg €éwg 40% (HFrEF)
e Y& aUTOUG TTIOU £XOUV UETPLWCE EMNPEACUEVO KAAOUO e€wBroswg 40-49%
(HFmrEF) ka
® (0€ AUTOUC TTOU €XOUV MAVW ard 50% KAAoUa KAl TOUG OTtoloug
xapoaktnpiloupe we aobeveig pe KA pe Statnpnuévo kKAaopa e€wbnoswc.
(HFpEF)

Z1i¢ SUo teAeuTaieg katnyopieg (otoug aoBeveig pe peTplwg eMnpeacuévo KAAoUa
e€wBnNoewc kat og ekeivoug pe Slatnpnuévo KAdopa eEwbnoewc) yla va teBeil n
Stayvwaon tng KA amatteital, EKTO¢ TwV CUUTTTWHATWY KAl TWV CnUEiwv, adevog
€AEYXOC HE AUENUEVEC TULEG VOTPLOUPNTLKWVY TIEMTLOIWV KoL EMioNG SOULKEC
KapSlakeg dlatapaxEc onwc umeptpodia tng AK 1 dtdtaon Tou aplotepoy KOATOU
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elte adopd otn SL00TOALKN SUCAELTOUPYLA TNG APLOTEPNG KOWALOG E EKTIUNON TOU
Aoyou E/E’.(100)

XapaKTNPLOTIKOS MANBUOUOC TNG XPOVLOG KapSLaKAG avertapkelag (XKA) pe
HELWMEVO KAAopa e€wBnoswc (KE<40%) eival oL aoBeveig pe ouvnOwC auvEnueveg
E0WTEPLKEC SlaoTtaoels TnG AK Kal pelwpévn CUOTOALKN AELTOUpYLa AUTHC, EVW AUTO
TIou xapaktnpilel toug aoBeveic pe dLatnpnuévo N LETPLWG EMNPEACUEVO KAAOUA
e€wOnoewg elvat cuykevtplkn umeptpodia, SLATACH TOU APLOTEPOU KOATIOU KOl
avénuévo Aoyo E/E’ mou urtodnlotl augnuéveg evOOKONOTIKEG TILECELG. O PpatvoTUTIOq
QUTWV TWV aoBevwv lval cuvnBw NALKIWUEVES YUVAIKES, TTACXOUOEC OO
OPTNPLOKI UTIEPTOON N KOATILKA HOpUapuyn Kal TARB0C¢ cuvvoonpoTHTWV OMwWE
cakxapwdng dtaBNTng, xpovia anodpakTLki TIVEULOVOTIABELA 1 XpOvLIa VEPPLKN
v600.(102)

4.2 OgPAMEVTIKEG ETUAOYEG

O BepameuTikdg alyoplOuog adopd oxeSOV AMOKAELOTIKA ACOEVELG e PELWUEVO
KAdopa e€wBnoswg (KE<40%), eSopévou OTL YL TOUG aoBeVELS e HETPLWG
EMNPEACUEVO KoL Statnpnuévo KAaopa eEwbnoswg dgv uTAPXOUV OTOLXELD OPKETA
WOTE va UTtooTNPiEouv pia Bepareia. & aUTOUG TouG aoBeveic xopnyouvtal
SloupnTIKA TPOG avakoULON TWV CUUIMTWLATWY KL AVILETWTTLONG TWV
ouvvoonpotnTwy.(100) ApKeTEG BEPATIEUTIKEG ETUAOYEG £XOUV TTPOTABOEL TOGO
GAPUAKEUTIKEG OANA KOl ETEUPATIKEG XWPLG KATIOLO OO QUTEC VoL ETILOEEEL
BeAtiwon otn BvntotnTa Kot BvnolpdTnTa Twv 0oBEVWY PE UETPLWG EMNPEACHUEVO 1)
Statnpnuévo KEAK.
2toug aoBeveig pe petwpévo KEAK, mpoteivetal pe €voelén “I” n Bepamneia pe
OVO.OTOAEQ TOU PETATPEMTIKOU evIUHOU Kal B-avaoTtoA£a kat av e€akoAouBouv va
UTIAPXOUV OUUMTWHATA TIPOCTIBETAL N XOPrynon ovTaywvloTr Twy
oAatokopTikoeldwv (aAdooTePOVNC). Me TOV TPOTIO AUTOV EMITUYXAVETAL N TPLTAN
0VO.OTOAN TOO0 TOU CUOTIHATOG PEVIVNG-ayyELloTOOIVNG-aAd0oTEPOVNG KOl TOU
ouunadnTIkol CUCTHUATOG TToU UTEpAELToupyoLV o€ aobeveig pe KA. Eav mapd tnv
oywyn KE TOouG apanmavw TPELS TapAyovteg, o acBevn¢ e€akolouBel va ival
CUUMTWHOTLKOG TOTE MPOTEIVETOL Hia EK TWV TPLWV ETAOYWV (ElKOVA 2).
e Mropel va yiveL AVTIKATAOTOON TOU OVAOTOAEQ TOU UETATPEMTIKOU VIUUOU
HE TOV POPUAKEUTIKO TTapAyovTa, tn oakoupritpiln/Baloaptdvn mou givat
SUTAOC avaoToA€éag TOOO0 TNG VEMPLAUGILVNG 000 Kol TwV UTIOSOXEWV TNG
ayyelotaoivng.
e Mrmopeti va xopnynBet BaBpadivn pe évéeltn “lla”, povo epocov vdiotatatl
dAeBoKOUBLKOC pUBUOG KL N ouxvOTNTA Elval TTAVW artd 70maApoUc/Aemto
e JTnVv mepintwon mou umapxel dtevpuvon tou QRS mavw amod 130 msec
ocuviotdtal n tonoBétnon apdikolltakol Bnuatodotn.
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I KOs mepintwon, edv o aoBevn¢ TeAel UTIO BEATIOTN GOAPUAKEUTIK aywyn yLa
TIAPATIAVW Ao 3 UNVEC, Kal cuvexilel va epdavilel kKAaopa e¢wbnoswg AK (KEAK)
<35%, i epdavioetl kolthlakn taxukoapdio/pappapuyn, opelletal va eEeTaoTEL TO
evdexopuevo epudUTELONC LOVLHOU KapSlopeTatpoméa-amvidioth. (ewova 2)

O 8umtA6¢ avaotoléag cakoupmitpiAn/Balcaptavn €xeL tn SuvatdTnTa TNG
0va.oTOANG TOOO TNC AyYELOTAOLVNG LEOW TNE BaAoaptavng (Tou eivat n avaoToAéag
Twv urtodoxewv AT1 Tn¢ ayyelotaoivng) 6o Kat tng venmplluoivng. H vemplluacivn wg
Blopodplo Staoma apketd BloAoyikd memtidia PeTalL TwV OMoilwv Kal Ta
VOTPLOUPNTIKA TETTLSLA KOL CUVETIWGE N ava.oTOAN TG auéavel Tn Bodlabeoiudtnta
TOUG € QMOTEAECHA TNV QUENUEVN EVEPYETIKN dpdon Touc.(103)

AoBevis pe ovptrtwpoTiky HFrEF l

Oepameia pe ACEl ko B-avaoToleig
(TirAomoinon péxpr T péyioTn 66on mov PaciCeTan o€ ATTOSEIKTIKG OTOIXEID)

!
1 OXI

AkGpn ovpTTwpaTikes ko KEAK<35% ]

NAI l

Mpoodeoe avraywviot MR
(TirAotroinan péxpr T péyiotn d6on mou PacileTon o€ ATOOEIKTIKG OTOIYE)

NAI l

l OXI

AIoLPNTIKG Y1 THV GVAKOUPIOT) CUPTITWHETWY K1 GNHEIDY CUPPOPNONS
Edv To KEAK= 35% 1rap6Ao 1o OMT 1 1o 10Topiké VT/VF, epgpioTevon ICD

AKOpN oLPTITOHOTIKGG Kot KEAK<35% | >
NAI
\ v \
Ikavg var avexBel OAefokopfikdg pubpGs OAeBokoppikdg
ACEI (1) ARB) digpkeian QRS=130 ms puBpds HR=70 bpm
AvTiKatGoTaon A€i0A6ynon avéykng .
ACEI e ARNI yict CRT | laympadivn |

O1 Tapatavem BePATIEIEG PTTOPOUY VO GUVOLACTOUY EQV EVTI OVOYKXIO ‘

KAdéon | l
[ K\Gon lla | AVOEKTIKG GUHTITOHATO l

! !

Ykeqreire Tr) 6ryo&ivy i) H-ISDN 1j LVAD, Kapiar GAAn 6pdon dev xperdletau.
1| eTapGoyevon Kapdidg TKEPTEITE VO HEIDOETE Ta HIOLPNTIKA

Ewkova 2. OeparmeuTikog aAyoplOpog Xpoviag Kapdlakng AvEmMAapKeLOC.
HFrEF=Heart Failure with reduced Ejection Fraction, ACEI=Angiotensin-converting
enzyme inhibitors, LVEF=Left Ventricular Ejection Fraction,

MR=Mineralocorticoid Receptor, ARB=Angiotensin Receptor Blockers,
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bpm=beats per minute, CRT=Cardiac Resynchronization Therapy, H-
ISDN=hydralazine—isosorbidedinitrate. (amo E. Tsougos, New Data in Heart
Failure, latriki 2017, 106(1-6):43—52) (101)

Oepaneleg MOV TPEMEL KAL TTOU SV MPEMEL va Xopnyouvtal o€ aoBeveig pe XKA

211G oLYXPOVEG KateuBuvTtrpLeg 08nyleg UTIAPXEL EexwpLoTh EVOTNTA OTIOU
gmonuaivetal He eUPATIKO TPOTO TOLEG BEPATIELES TIPETIEL KAl TTIOLEG SEV TIPETEL VAl
xopnyouvtal oe acBeveic pe XKA. Etol eival oadEg 0Tl Sev PEMEL va xopnyeital
BepamapiAn n SAtialéun otoug acBeveic pe XKA kot petwpévo kKAaopa e€wbrnoswg,
KaBwg emiong avtevdeikvuTal n TaUTOXPOVN XOPrYNon avaoTOAE WV TOU
HETATPEMTIKOU eVIUOU, AVACTOAEWV TWV UTIOSOXEWV TNE AYYELOTAOLVNG KOl
QVAOTOAEWV TWV AAATOKOPTLKOELS WV, AOYW TOU Kv&UVOU avamtuéng vedppLkng
SuoAeltoupylag katl umepkaALatpiag. Emiong o avactoAéag umtodoxEwy
ayyelotevaoivng kat vimpeAuoivng 6& cuvbualetal pe AMEA kat yla tnv €évapén
amatteitat Stakomnr tng xopnynong AMEA yila 36 wpeg. (100)

4.3 Oepaneia KapdLlakol EMavacuyXpOovIoHOoU

IXETIKA pe tn Bepameia kapdlakol emavacuyxpoviopou (cardiac resynchronization
therapy, CRT), n epdutevon apdikolAtakol Bnuatodotn Exel vdel€n otav to QRS
elval mavw anod 130 msec Kal WOLaLTEPpwE €AV auTtd cuvodeveTal and popdoloyia
QTTOKAELOMOU TOU OpLOTEPOU OKEAOUG, evw €vOelén “I” amoteAel kaL n utapén QRS
pHeyaAutepou armo 150 msec, £€0Tw Kal av auto Sev €xelL tn popdoAoyia tou
QTTOKAELOMOU TOU 0pLOTEPOU OKEAOUG Tou Sepatiou tou HIS (mivakag 1, elkéva
3).(100, 104)

Jupntwpatikol acBevelc pe KA uno BEATioTn GapUAKEUTIKA aywyr), O
dAeBokopuBLkO pUBUO pE amtOKAELOUO aplotepol okéAoug (LBBB), Stapketa QRS >
130 ms kat kKAaopo e€wbnoswg (KE) £35%.

Jupntwpatikol acBevelc pe KA uno BEATIOTn GAPUAKEUTLKA Qywyr), O
dAeBokouPikd pubuo xwpic LBBB, pe Stapketa QRS > 150 ms kat KE <35%

AcBeveic pe KA pe pewwpévo KE mou €xouv €vdelén kotaknc Bnpatodotnong
Aoyw vPnAol BaBuol KOATIOKOIALAKO OTTOKAELOUO
Juprntwpatikol acBeveic pe KA, KE <35%, Stapketa QRS > 130 ms, o€ KOATILKA

HOPHOPUYH N TTTEPUYLOUO ToU £ite Ba emavéNBouv oe pAeBokopPiko pubuo | Ba
gntuyxavouv uPnAa mooootd apdikollaknc Bnuatodotnong.

Nivakag 1. Eveifelg xopriynong Beparmeiog kapdlakol EMavVoouyXpOoVIGUOoU
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Ewkova 3. Evbeitelg mBavotntag epdutevonc apdikotAlokol

Bnuatodotn.CRT=Cardiac Resynchronization Therapy, LBB=Left branch block (amo

Ponikowski kat cuv) (100)

Onwg npoavadepbnke, n epdutevon amwvidlotr €xel EvOelEn otoug aoBeveig He

220

240

HELWHEVO KAAopa e€wBnoswg ou Bpiokovtal otn BEATIOTN papUaKEUTIKY Bepameia

ylO TPELG TOUAQXLOTOV HAVEC, AAAQ SEV CUCTHVETOL OTNV MPWLHN TIEPLOS0 PETA OO
Eudpaypa Tou puokapdiou (tig mpwteg 40 nuépeg). Afilel va onpelwOel O0TL oTOUG

000eveiG TTOU €xouv auénuévo kivouvo yla atpvidlo Bavato apéocwc PETA amo
EUudpaypa Tou puokapdiou (ya Tnv mpwipn auth epiodo twv 40 nUeEPWV) EXEL
npotabel o popnTOC AMVISWTAG O OTIOLOG EXEL TN HOPPI «YIAEKOU» KAL TIPOOTATEVEL

Tov 0.00evn pEXPL va TOMoBeTnOel povIUn ouokeur. € aobeveic pe oV Eudpaypa

Huokapdiou. mpoundpyouoa cUCTOALKH SUCAELITOUpPYELD, TTOAUOYYELOKI) oTedaviaia
vOOO Kal EUPAVLON KOWALOKAG EKTOTILOC UTIAPXEL N SUVATOTNTA YL TIPOWPEN EKTINGN
gupUTEVONG HOVIHOU Kapdlopetatpoméa-amvidioth agpou mponynOeil
TIPOYPOUHATIOUEVN KOWALOK SLEYEPON KATA TNV NAEKTPOPUGCLOAOYLKA UEAETN

(ventricular tachycardia stimulation). (104)
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Kata tnv e€eAiktikn mopeia tn¢ avadlapopdwong tng AK, vy kapSlakd Kuttapa
vdlotavtal VEKpwaon HECW ATIOMTWONG KOL TIOPATNPELTAL AVTLKATACTACN QUTWVY OO
wwdn woTo. H napoucia vwdoug Lotou emidpépel kKaBuoTEPNON TNG Aywyr¢ ToU
epebiopartog Kat amoouyxpoviopo Tng duoloAoyikng kapSlaknig cuoToAnG. Q¢
NAEKTPLKOC SUCCUYXPOVLUOG opileTal n dtatapaxn TNG KapSLaKng NAEKTPLKAG
SpaotnplotnTag, we anotéAeopa PetafoAng tng puctoloyikig aAAnAouxiag
EKTTOAWONG TOU pUOKapSiou, Tou 08nyel KAl O€ TEPALTEPW LNXOVLKO
OTTOCUVTOVLOMO. MpAypaTt, KOWLOKOC AmocUyXPOVIoUOG epdaviletal o€ TooooTo
TIOU Kupaivetal eupéwg oo 40-50% otoug aoBeveig pe oupdopnTikn Kapdlakn
avemnapkela.(105)

O Sucouyypoviopog pumopel va adopd o dlatapoyn otn LETAS00N TG aAywyng
HETAEL KOATIWV Kol KOWALWV (KOATIOKOIALAKOG), MLETAEL TwV SU0 KOWALWV
(6takoAlakog), aAAa kat otnv dla kotAla (evéokolAoTikoG). Eldikotepa, 0
KOATIOKOWALAKOG SUGGUYXPOVLUOG adopd otn Statapaxh TNG GUCLOAOYIKNG
KOATIOKOLWALOKN G aywyn G, 0 SLakoAlakog otn Statapaxr TnG LETAEL Twv SU0 KOWlwV
duaclohoyikn g HeTadoong TNG aywyng Katl o evOoKoALaKOG otn Slatapaxn Tng
opaAnG petadoong tou epebiopatog PeTall Twv SladOpwV TOXWHUATWY TNEG KOLALOG
(ouvnBwc tng AK ) xwplotd. Mpdaypatt, N LEAETN TOU EVOOKOLALOKOU
(106)6uocouyypoviopou o aoBeveig pe KA £€6¢elée OtTL TO ep£BOlopa TaUEL AoV va
petadidetal opolopopda Kal GucLoAOYIKA 0€ OAO TO TTAXOC TOU TOLXWHOTOC Ao TO
umtevdokapSLo TIPOG To ETIKAPSLO, AAANA EKTPETETAL OE LA OLKAVOVLOTN TIOPELD UE
ToWKIAN katevBuvon kot Taxvtnta.(107)

Exel amodelyOet 6TL 0 KOWALAKOG SUCCUYXPOVIOUOG EUdavileEL TPELG CUVIOTWOEG, TN
SOULKN TN UNXAVIKA Kal TNV NAEKTPLKA. H NAEKTPLKA CUVLIOTWOO OXETI(ETAL UE TNV
KoWlakn KaBuoTtépnaon TNG aywyng mou cupPaivel otnv KapSLaK AVETAPKELA KOl
TIou ekONAWVETAL e TNV EUPAVION TOU KAAGLKOU ATTOKAELOLOU TOU apLoTEPOU
okéAoug (LBBB). EKTO¢ 6w amd tn KAaoLkn autr popdr, OpwG, EVOELKTIKA oToLXEla
KOLWALAKOU NAEKTPLKOU SUuGOUYXPOVIOUOU Bewpouvtal KABE amoKAELOUOG OKEAOUG, N
KolWlakn KaBuotépnon Tng aywyng e dtevpuvon tou QRS >120 ms, kKaBwg Kat n
KaBuotépnon tng KOATIOKOWALAKAG aywyn¢ ou uttepPaivel ta 200 ms. H pnxovikn
OUVLOTWOA SUCCUYXPOVLOUOU QVTLKOTOTITPIZEL TTEPLOSIKEG SLaTapaxEG TG
KLVNTLKOTNTAC UE AUENUEVO €PYO KAL KOTOTIOVNON VW TEAOC O SOULKOG
Suoouyxpoviopog amodidetal otnv maboloyikn Stakomn Tou kapSdlakou
KoAAayovou, mapoucotalovtog KWAUUA oTtnVv NAEKTPLKN aywyn Kal adeTEPOU N
pUnxowikn Asttoupyia tng koliag.(107, 108)

Mpog tnv katevBuvon autr Kweital n Kablepwpévn MAEov popdn Bepameiag tou
KapSLaKoU EMAVACUYXPOVLIOLOU, O OTIOL0G OTOXEVEL OTN BeATiWON TOU KOWALOKOU,
TOU KOATTOKOIALOKOU KOl TOU EVOOKOIALOKOU GUYXPOVLOMOU.

Ta KAwvika anoteAéopata tng Bepamneiog pe CRT ektipwvtal Bdon tng LETABOANG

TwV SeIKTWV oUOTOALKAG AettoupykoTnTag TG AK KaBwg Kat Twv eKPATEWV
KATAANKTKWV onpeiwv tou ouvdpopou KA. H mapamdavw aflodoynon Baciletal otnv
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nxokapdloypadikn LEAETN Ue SEIKTEC OTWG TN HETABOAN TNG KVNTLKOTNTOG TOU
HeCcOKOWALaKOU SladpAyHaTOG I TOU ToLXWHATOG TN AK, Tn petafoAn Tou
S100TOALKOU XpOVOU TIANPWONG, TN LETABOAN TOU HEYEBOUC TNG OVETIAPKELAS TNG
ULTPOELSOUG N KoL TN HeTaBoAr tng oxéong dp/dt. MapaAAnAa, e€etdletal n
HeTaBoAr tou elpoug Tou QRS oto nAektpokapdloypadnua enidpaveiag.(109)

Ol euepyetikeg Spaoelg TG CRT adopouv TN BeAtiwon tng KapSLaknig mapoxnG Kol
TwV SLopopwv SelkTWV TNG KaPSLAKAG AELTOUPYLAC KAl £XOUV TEKUNPLWOEL pe
6ebopéva and mAnbwpa peAetwv. XALadeg acBeveic pe CRT €xouv evtaxbel oe
TUXOLLOTIOLNUEVEC LOVEC 1 SUTAEC-TUPAEG EAEYXOUEVEC UEAETEC ELTE O€ LA OELPA
OAAWV N EAEYXOUEVWV PEAETWVY. ITTOUSALOTEPEC MO AUTEC ival ot MIRACLE,
MUSTIC, MIRACLE-ICD, COMPANION, VENTAKCHF/CONTAK-CD, PATH-CHF kot CARE-
HF.(104-106, 108)

4.4 Kap8akn avendpkela Kat evéo0nAlakr SucAettoupyia

H kapdiakn avendpkela (KA) éxel amodedelypéva cUOXETIOTEL Le Statapayn TNG
evboOnAlaknc Asttoupyiac.(15, 110) H evéoBbnAtaxr) SucAettoupylo e acBeveic pe
ouvSpopo KA gudaviletal Tooo ota PeyaAa ayyeia (aywyng), 600 KAl oTa UKPA
ayyela (avtiotaong), evw n avamtuén evéobnAlakng SucAeltoupylag pmopel va
eudavilel etepoyévela oTo ayyeLako diktuo aobevwy pe KA.(111, 112)

H evdoBnAlakn SuoAsttoupyia oe acBeveic pe KA gival TOAUTIAPOYOVTLKH
Stadkaoia kal pnopet va opeiletal os:

e Xpovia PELWHEVN OLUOTLIKA PON TIOU TIPOKOAEL LElwoN TNG SLOTUNTLKAG TACNC
Kl LELWUEVN €kdpaon TnG evdoBnAlakng ouvBetaong tou NO (eNOS).

o Al&non twv eninebwyv Twv KUTOKWVWV (6ntw¢ o TNFa) ou HELwvVoUV TV
evboOnALakn cuvbetaon tou NO (eNOS).

e AU&non NG evepyomoinong Tou HETATPENMTIKOU eVIUUOU TNG AyYELOTAGIVNG
TIou au€Avel Tov KataBoAlopo tne Bpadukivivng kot ta enineda Twv
ehevBépwv pllwv ofuyovou (ROS) ta omola adpavomolouv tov evéobnALlako
napayovta xaAlaonc (EDRF) kat to NO.

e AUENON TWV OYYELOCUOTIOOTIKWY TIOPAYOVIWV OIWE TG evéoBnAivnc-1 kat

o Auénuévn amontwon Twv evéobnAlakwv KUTTapwv.(113)

H evdoBnAlakn SucAeltoupyia KoL N EMAYWHEVN OO AUTAV LELWUEVN SLACTOALKNA
aduvapia Twv ayyeiwv oe dpucloloyikd epebiopata, OMwe N avEnon TN ALUATIKAG
pong¢, Stadpapatilel maboducloloyikd podo otnv eEEALEN Kal TPOYVwWOn TOU
ouvdpopou tng KA. KALVIkoEpyaoTnpLOKA oTolxela €xouv ouvbEael Tnv evdoBnAlakn
SuoAeltoupyla He TIC KAVIKEG EKONAWOELG TOU cuvdpouoU TNG KA, TTpOoKAAWVTOG
Slatapayn TNG OLUATWONG 0To puokapdio kat taboloyikr) avadtapdpdpwon tng
OPLOTEPNG KOLALOC, OTIWC KAl AELTOUPYIKN SlaTtopaxn LE HELWON TNG AVTOXN G OTNV
aoknon Aoyw Slatapoaxng tng Asttoupyiag tng eNOS kat cuvakoAouBnc peiwong Tou
napayopevou NO.

53



Eniong n pewwpévn napaywyr tou NO, Adyw tng evéoBnAlakng SucAettoupylag,
TipoKaAel av€non tou petadoptiov oe acBeveig pe KA emiBapuvovtog nepaLtépw To
£€pY0 TNG 0PLOTEPNG KOLALOG, SnUloupywvTag €Tol GaUAO KUKAO KALVLIKAG
erudeivwone.(111, 114)

H mapaAAayr Tou Tpomou Asttoupyiag Kot emaywyng ¢ ouvBetaong tou NO
Sladpapatilel omouvdaio poAo os aobeveig pe KA kat evéoBnAlakn Asttoupyia.
Yniapxouv dVo popdég cuvBetaong tou NO. H mpwtn xapaktnpiletal wg
evdoOnAlakr ouvBetdon tou NO (eNOS) kat e€aptatat anod to Ca?t. H §utepn
nopor ocuvBetdong tou NO (iNOS) Sev e€aptdral anod tnv napoucia Ca?* kot Telel
UTIO TNV EMINPELA AVOOOAOYIKWYV £peBLOUATWY. To NO pmopel va €XEL TPOOTATEUTIKN
S6paon oto puokdpdio amo eniPAapn epedioparta, otav OpPwWC HeyaAeg moootnteg NO
napayovtal ano tnVv iINOS pmopet avtlBétwg va €xet Kuttapotofiki Spaon Kot
BAamTIKO amotéAeopa otn puokapdiakr cuoToAikr Asttoupyia.(115) 2 aoBeveig pe
Xpovia kapdiakr avenapkela (XKA), ta kukAopopouvta nimeda KUTOKLVWV
auvéavovtal kot Snuloupyoulyv peiwaon ota mapayopeva enineda NO amno tv eNOS
OMw¢ Kal avénon tng Baotkng mapaywyng NO mou e€aptatat ano t Spacn tng
iNOS.(15)

JUVOALKA, N evboBnAlakn SuoAeltoupyia CUMHETEXEL TOOO otV naboduacioloyia,
000 KoL otnv eEEALEN KaL tpoyvwon tou cuvdpopou tng KA. To NO eival éva poplo
TIOU €XEL KUPLWG avTL-apTNPLOOKANPWTLKEG LOLOTNTEC Kal N evboOnALakn
Suohettoupyia €xel peAetnOel kat avadelyBel wg MPOyVWOoTIKOG delkTng
kapSlayyelakwy cuppapatwy.(113, 116) Ze acBeveig pe XKA €xel pavepwBel 6tL 0
BaBuog tng evdéobnAlakng SucAeltoupyiag oxetiletal pe umoBAadULON TWV EAACTIKWV
WdlotATWV Twv ayyeiwv kat avénon tng aptnplakng okAnpiag.(117) H evéobnAtaxn)
SuoAeltoupyia €xeL eMiONG CUOXETIOTEL UE XPOVOTPOTIN OVEMIAPKELD KATA TNV
kapSlomveupovikn Soklaoio komwong oe aoBeveic pe XKA Aettoupyikng taénc i
€wc Il kata NYHA.(118) AlomioTwVETaL £TOL N XPOVOTPOTIN AVETIAPKELO OTTOTEAEL
€vav ouolaoTiko deiktn Suopevoulg mpoyvwong Twy acBevwy pe XKA.

Z€ EPEVVNTIKO eTtined0, UTIAPXOUV onUAVTLKA dedopéva ou KaTtadelkvUoUV OTL N
evboOnALakn SuoAeltoupyia pmopet va xpnowuomnolnBet wg deiktng Suopevolg
POYVWONC TWV TIACXOVIWV Ao KApSLOKK) AVETIAPKELD. APXLKA, OE UEAETN TTOU
nieplélaBe 289 aoBeveic pe Amia SuocAettoupyia TNG apLoTEPNG KOoLAlag BpéBnke oOtL
oL a.00eveig pe emnpeacpévn evéobnAlakn Aettoupyla eixav Xelpotepn €kpoaon,
Omw¢ dAavnke amnod 1o HeEyaAUTEPO TOCOCTO BVNOLUOTNTAG, TNV OVAYKN
ETAVELOOYWYNG OTO VOOOKOUELD KL EMelyovoag HeTapOoXeuonG kapdLac.(119)

Mia deutepn peAETn He 259 aoBeveig pe KA LOYXOLULIKAG KAL N LOXOLULKAG
attiohoyiag, n peiwon tng evéoBnAlosfaptwpevng ayyeLOSLACTOANC KOl TOU
eknveopevou NO cuvdEBnkepe auvénuévo kivbuvo sudaviong Bavatndopwv
OUMBOMATWYV 1) avayKnc EMelyovoag HETAPOoXeuong kapdlac.(15) Auta ta otolxeia
emBeBalwvovtal Kat amo tpitn HeAETn omou £6ei&e OTL N evdoBnAloefapTtwHevn
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ayyeLodLaoToAr) otoug aobeveic ano XKA anobdeixBnke wg avetaptntog
TIPOYVWOTIKOG S(KTNG KapSLakn g BvnooTnTag Kal avaykng ELoaywyrg oTo
VOOoOKOUELo AOyw emideivwaong Tou AsttoupyLlkoU Toug otadiou katd NYHA.(120)

H ouoxétion petall tou ocuvdpopou KA kat tng pAeypovwdoug Siepyaciag amoteAel
TO YeVEGLOUPYO TaBoducLoAoyIko uTtooTpwpa TG evdoBnAtakng SucAettoupyiog
0€ 0UTOUG TOUG aloBEVELG Kal n mapoucia TnG emnPealel SUCUEVWE TN TPOYVWON
TOUG.
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EMIAPAZH THZ OEPANEIAZ KAPAIAKOY ENANAZYTXPONIZMOY 2TH AEITOYPTIA

TOY AITEIAKOY AIKTYOY

Elcaywyn

AoBeveig pe xpovia kapdiakn avenapkela (XKA) epdavilouv evéodnAiakn
SuoAeLToupyla KOL EMINPEACUEVEG OPTNPLAKEG EAAOTIKEG LOLOTNTEC. EMSelvwaon Tng
evboOnAlakng Asttoupyiag pmopei va emnpedocel toug aoBeveig pe XKA os Bépata
AELTOUPYLKAG TAENG KaL TIPOYVWONG WG TTPOG TNV Kapdlakr avendpkela (KA), kabwg
€XEL OUOXETLOTEL PE PG00 NG vOoou, auénon Twv voonAslwy ya KA, Bvntotnta
Kal Bvnowotnta. (15, 86). MaAwota, n evéobnAlakn SuoAsitoupyia €xel amodetyOet
WG ave€AptnTog Mapdyovtag eudaviong kapdlakol Bavatou r emumAéov voonAeiag
(121-123).

Ye aoBeveic pe XKA n Asttoupyia TwV PEYAAWY KOl LECWV OYYELWV TNG CUOTNUATIKAG
kukAodoplag kabwc kat n pkpokukAodopia sival emnpeacuévn.(113, 120) Ta
ayyela og autoug toug aoBeveic epdavilovv evdobnAlakn SucAettoupyia ou
xopaktnpiletal and dtatapaypévn ayyelodlaotoAn Aoyw PELWHEVNG PONG Kal
HElwpEVN BlodlaBeouotnta Nitpikol O&€og ( NO ). (121)

Aeikteg evboOnALakn g Asttoupylag Kat aptnplaknig okAnplag, mou xpnotuonolouvtal
oTn KAWLKA tPpAgn ivat n pooefaptwpevn ayyslodlaotoAn (Flow-mediated
dilatation, FMD), Bewpeitatl n mo aflomotn Kal n 1o XpnoLUomoLtnévn Kat
HEAETNUEVN EXWC TWPOQ, N TaXUTNTA TOU 0PUYHLKOU KUPATOC Ao TNV KapwTida otn
unplaia aptnpia (carotid to femoral pulse wave velocity, cfPWV) kat n otifada tou
ev60OnAaikol YAUKOKAAUKQ LE HETPNON TNG 0pLoBeTNUEVNG TIEPLOXAG SLAXLONC
(Perfused Boundary Region, PBR) tng umtoyAwoolag aptnplakig UikpokukAodopiag
(15, 18). NeOTEPOC N EMEUPATIKOC TPOTOG EKTiNONG evoBNALakng Asttoupylag
elval n avtidpaotiky untepatpia - meplpepLkni aptnplakn tovouetpia ( reactive
hyperaemia, peripheral arterial tonometry, RH-PAT )(18). Ot uéBodol autoi
POOHEPOUV XPNOLUEC TANPOPOPLEC OXETIKA LE TIG UNXAVIKEG LOLOTNTEC TOU
optnpLakou 8évtpou, alAd TapAAAnAa eKTLLOUV Kal TV AELToupyla TOU
evboBnAiou.(124)

Aptnplakn oKANPUVON Kal LELWHEVN CUOTOALKN AELTOUpPYLa TNC ApPLOTEPNC KOWALAG
(AK) ocuvelodépouv otn maboduactodoyia KA, TPpoKAAWVTOG OVAVTLOTOLXLO KOLALOKAG
opTNELaKNG oLeVENG, KABWC apLoTEPN KO KoL apTtnpLako SEVTPO eival HéEpn
EVTOC VTOULVO OTNUEVOU OE VA QVETIOPKESG LUOKAPSLO HE UTIEP-OpaOTNPLOTNTA TOU
afova pevivng-ayyelotevoivng-aAdootepdvng Kol TOU CUUMABNTIKOU VEUPLKOU
OUOTNUATOG. (86). EyKeEKPLUEVES UN-emeUPaTikEG pEBOSOL pEow nxwKapdloypadiag
€xouv BeomioTel yla TNV EKTLUNON TNG KOWALAKAG-apTNPLOKNE oUTEVENG KalL
oAAnAemtidpacnc omwc o AOyog TNG aptnplakng eAaototntac (Ea) mpog tnv
TEAOOUOTOALKN EAOOTOTNTA TNE apLoTePNG Kowhiag (Ees) (Ea/Ees) kat o Aoyog cfPWV
T(POG TO KABOALIKO puBUO ETILUNKOUG TTAPAOpdwWaONnG TNG aplotepnc Kolhiag (global
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longitudinal strain of the left ventricle,GLS) (cfPWV/GLS) (61, 86). KaBiepwuéveg
Bepamneieg yia XKA O0nmwe oL avaoToAE(§ TOU HeTATPEMTIKOU eviUpou (aMEA), B-
OTTOKAELOTEC KOl AVTOYWVLOTEC TWV UTIOSOXEWV AAATOKOPTLKOELSWV €XOUV TUOEIEEL
BeAtiwon otnv evéoBnAlakn SuoAettoupyia, aptnpLaky OKApuUVaON, OToLXEla
duololoyiag tng AK, omwe dtaotdoelg Koliag kal cuoToALkr Asttoupylag,
gvodwvovtag Betikr peTaBoAr otnv Kook aptnplakni culeuén. (61, 90, 91).

H Bepamneia kapdlakol emavaouyyxpoviopou (Cardiac resynchronization therapy,
CRT) Bploketal nén otn tpitn dekaetia epappoyng tng Kat eival pia kablepwuévn
Bepamneia yia aoBeveic pe XKA pe petwpévo kKhaopa e€wdnoswg tng AK (KEAK) kot
NAEKTPLKO SUCGOUYXPOVIOUO. AUTEC TIG Sekaetieg edpappoyng n CRT €xel emibeitel
BeAtiwon otn motdtnta {wng, avakoudLon CUPMTWHATWY Tou oxetilovtal pe XKA,
BeAtiwon oTNV LKAVOTNTA IPOG ACKNON KAl Heiwaon Tng Bvntétntag (105, 106). Ot
aoBeveig mou avtamokpivovtal otn Bepaneia pe CRT, epdavilouv onuavtikn
BeAtiwon oto kKAdopa e€wbrnoswg tng aplotepng koiag (KEAK) kat avénon tng
KapSLaKN g mapoxng, Le TapAAANAn pelwon tou teAodlaoTtoAlkol Kat
TEAOOUOTOALKOU OYKOU, TIoUu 06nyouV og auénon tng TEAOCUCGTOALKNG EAQOTOTNTOG
(Ees).(108) H avénon tng Ees 0dnyel o €va onuavtika BEATIWHEVO AOYO KOLALOKI G-
aptnplakng oulevéng (Ventriculo-Arterial Coupling ratio V-A C = Ea/ Egs).(93) Oco 1o
KAQopa TANoLAleL Tn povada, n cuvepyacia HeTatl aplotepng Kolhiag (AK) kat
ayyelakou Siktuou BeAtiotomoleital, KaBwS HeTadEPETAL EMAPKNAG OYKOG TIAAUOU HE
™ XaunAotepn duvatn evepyeLakn katavalwon.(61)

H tautomnoinon acBevwv mou avtamnokpivovtal otn CRT (CRT responders) ivat pia
poOkAnon kat duotuxwg n emloyn aocBevwy ou Ba AdBouv autryv tn Beparmeia,
ocuudwva Pe Ta TPEXovTa KpLtipla, mou eival to KEAK kat n Sldpkela tou
Staotriuatog QRS, odnyel og éva oduvnpo mocoaoto ¢ Taéng tou 30-40% mou dev
QTIOKOULZEL KATOL0 OEAOC N akoOpa Kot mapouotalet kKAwikn emibeivwon (100, 125).
‘Etol n avalntnon yla SEIKTEC TPOYVWOTIKOUC WG MPOC TNV TAUTomnoinon acBevwv
miou Ba avtamokplBouv oe CRT eivatl og €€EALEN. MExpL OTLYUAG, N KOPSLOAOYLIKN
KoLvOTNnTa £XEL ETUKEVIPWOEL og potifa Baollopeva oto HKI, 6Ttwg 0 aplotepog
okeALkOG anokAelopog (left bundle branch block) katd Strauss Kal LEPLKEG UNXAVIKES
XOPAKTNPLOTIKEG KLVoeLg TG AK omwg n Awkvilouoa kivnon tng kopudnc (apical
rocking) kat n tpépouoa kivnon tou pecokolhtakol Stadpaypatog (septal flash
motion)(126-128).

Entiong, n pecomnpdBeoun enidpaocn tng Bepamneiag kapdlakou EMAVACUYXPOVIOUOU
otnVv ayyelokn Asttoupyia Sev €xel peAetnOel emapkwe, KaBwg dev £xouv
Xpnotpomnotnfel tautoxpova KablepwHEVES AAAA Ko VEOTEPEC HEBOSOL OTIWG TO
ev600NALakOg YAUKOKAAUKOG Kal N VEOTEPOL SELKTEC KOLALAKAG OPTNPLOKNG
oaAnAentidpaonc.

Itnv mapoloa HEAETN epeuvnONnKe n emidpacn tng Beparmeiag kapSlakou
EMOVACUYXPOVIOMOU O€ 0loBEVELG e KapSLaKr) avemapkela, ocuvdualovtag
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avaipaktoug deikteg afloAdynong tngG ayyelakng Asttoupyiog pall pe TNV KoWLaKnA-
aptnplakn obleuén. Emiong, deutepeudVTWE HEAETNONKAV aUTOL oL SEiKTEG
ayyelakng Asttoupylag wg mbavol mpoyvwoTtikol SeIKTEG avtanokplong otn
Bepameia kapdlakol emavacuyxpoviopou. To eviladEpov yla TETOLoUG SeLKTEC lval
uPNAO, ylati mapa To yeyovog OTL TpOKeLTal yia pia damavnpn Beparneia pe
SuvnTikEG eTULITAOKEC, TOAOL acBeveic mou Aappavouv apdoilkolAlakn
Bnuatodotnon dev epdavilouv To avapevopeVo OPENOC Kal LAALOTO HEPLKOL OO
autoU¢ epdavilouv akopa Kot KAWIKN emdeivwon.(94, 125, 129) ZuykekpLUEva TO
TIO00OTO aoBevwV ou dev epdavilel avTamokpLon Ot CUYKEKPLUEVN Bepamneia
Baocel dSnUoCLlEVUEVWY oTOLXELWV TTANGLALEL TO 30% KOl ETILS LWKETAL TIEPALTEPW
Slepelvnon tng maboduololoyiog TNG KAPSLAKAG AVETIAPKELACG OE LNXOVLIKO KO
NAEKTPLKO eTimedo, TNG AyYELAKNA G AsLTOUpyLag KaBwe n apLotepr Kowia, n aopTLki
BaABida, n aoptr Kal Ta MepLPePLKA ayyeia eival pEpn EVOG KUKAWUATOG LE LOXUpn
oAnAentibpaon.(94, 104) H pelétn autr avédelle Tn onpacia TN ayyELAKAG
OUVLOTWOOC OTNV KOWALOKA-0pTNPLaK cUIEVEN KaL Tapouolaoe we N BeATiwon Twv
0PTNPLAKWY EAQCTIKWYV LELOTATWY EVOSWVEL TNV aVTAOKPLON ot Bepaneia.

AZOENEIZ - MEOGOAOI
IxedLAOUOG HEAETNC KaL Selypa

Ztn peAETn ewonxBnoav Stadoxikotl acBeveig pe XKA rou éAafav CRT amnod
07.19.2016 €wg 10.19.2018. Tptavta dUo aobeveic pe cupBaTikEG evOeieLc,
OUUPWVA LIE TIC TPEXOUOEC KATEUOBUVTPLEG 06NYiEG, HEAETHONKAV TIPLV Kal 3 UAVEC
HETA TN epduTtevon CRT. Evumdypadn ouykataBeon 660nke and 6Aoug Toug
aoBeveig ou peAetnOnkav Kat n peAétn mAnpot tn ouvOnkn EAcivkL KoL Toug
KavOVeG NOKNA G kat SeovtoAoyia Twv WOpupATwy. 2 OAEC TNG ELPUTEVOCELS CUOKEUNG
apdkoltakng pnuatoddtnong tonobetOnke PAUATOSOTIKO/ATVISWTIKO
NAEKTPOSL0 evTOg TNG €A KolAlag, Bnuatodotikd KaAwdlo aploTePC KOWALOG O€
KAQS0 ToU oTtedaviaiou KOATIOU (Katd mpotipnon onioBlo-mAdylo) kat BnUatoSoTiko
NAEKTPOSL0 0TO WTLO ToU SOV KOATIOU.

Mpaypatonolndnke HeTa TNV epdUTELON EAEYXOG TWV BNUOTOSOTIKWY TAPOUETPWY
kal BeAtiotomnoinon tng Asttoupyiag CRT pe nxwkapdloypadikn kabodriynon. Onwg
avadépOnke oL aoBevelg peAeTONKav KALVIKA Kal NXwKapdloypadkd mpo ¢
EUPUTEUONG KOL TPELC LNVEG LETA.

Ye kaBe eniokePn SlevepynOnke 12kavalo HKI kal ekTunBnKe n ayyeLlakn
Aewtoupyla pe Slevépyeta Twv Setktwv cfPWV kat FMD. Metprioape KEAK, LV GLS kot
urtoAoyioape to Aoyo Ea/Ees pe nxwkapdloypadia kabwc kat to Aoyo cfPWV/GLS,
WG £YKUpOoUC SelkTeC KOWLOKNC -apTtnplakng ouleuénc kat aAAnAsmidpaonc. TEAOC
HUETPAOOLE TO OTpWHA Tou evdoBnAtlakol yAukokaAuka e To PBR tng umoyAwaoolag
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QYYELOKNG MLKpokUKAodoplia otn taén tou 5-25 microns (UPNAOTEPEG TIUEG PBR
UTTOSELKVUOUV ULKPOTEPO TIAXOG TOU OTPWHATOC Tou evE0ONALaKOU YAUKOKAAUKQ).

Kputrpla évtoénc acBevwv otn LeEAETN:

e HAwia > 18 eTwv.

e Jyupmtwpotikol acBeveig pe KA umo BEATIOTN GOPUAKEUTIKN aywyr|, O€
dAeBokopPLkd pubuo pe amokAelopud aplotepol okéAoug (LBBB), Stapkela
QRS>130 ms kat KEAK £35%.

e Jyupmtwpotikol acBeveig pe KA umo BEATIOTN GOPUAKEUTIKN aywyr), O€
dAeBokopupLko pubUo xwpic LBBB, pe dtapketa QRS > 150 ms kat KEAK <35%

e AcBeveig pe KA pe petwpévo KE mou €xouv EVOELEN KOLALAKNAG
Bnuatodotnong Adyw vPnAov Babpol KOATTOKOWALAKOU QTMOKAELGHOU.

e Jupmtwpatikol aoBeveig pue KA, KEAK £35%, didpkela QRS> 130 ms, og
KOATILKA] HOPUOPUYH N TITEPUYLOMO Tou €ite Ba emavéNBouv oe
dAeBokoppLko pubuo f Ba emtuyxavouv uPNAA TOCOOTA AUDIKOALOKAG
Bnuatoddtnonc.

e Evumoypadn ocuykataBeon tou acBevoulc.

Kpltrplo amokAELGULOU

o EvSodAEBLa xopriynon ayyELOSLACTAATIKWY KO
e kapdloxelpoupyikn 1 dtadepuikn otedaviaio mapepBacn 30 NUEPEG PO TNG
gudputevong CRT kaBwg kat katd TV SLApKeLa TG LEAETNG

MNpwtevovta Kol SEVUTEPEVOVTO KOTAANKTIKA onUELo Ko uTtoAoylopog Selypatoc.

MpwTteVOV KATAANKTIKO ONUELO TNG LEAETNC ATV N LETABOAN TNG KOWALAKAG
aptnplakng oulevéng kat aAnAenidpacng e umtoAoylopnod tou Ea/Ees kat cfPWV
/GLS, kaBwg kat aAlayEG otnv evboBnAilakn Asttoupyia KaL aptnpLakr okAnpia, pe
™V ektipnon touv FMD, cfPWV kat PBR 5-25, 3 uAveg LETA TNV ELPUTEUCN CUOKEUNG
CRT.

Entiong, aflohoynoape TiG apxIKEC TLLEG TWV TTAPATAVW SEIKTWY WG SuvNTIKOUG
TIPOYVWOTIKOUG SelKTEG OTNV avtamokplon otn Bepameia kapdlakou
ETOVACUYXPOVLIOMOU, W SEUTEPEVOV KATOANKTLKO CNUELO TNG LEAETNG.

Bdon mponyoUupevwyY SNUOCLEVUEVWY LEAETWY OXETIKA WE TNV enidpaon CRT otnv
ayyelakn Asttoupyia pe UTTOAOYLOUO Tou aAda 5% Kkal LoxL 80%, XPELAOTNKE Eval
Selypa 26 acBevwv yla va StamiotwBouv onuavtikég Sltadopeg oTou eEETALOUEVOUG
Seikteg mpuv ko peta tn CRT kot 14 dtopo Tou va U avicouv avTamnokpLlon otn
Bepamneia yla va StamotwBouv dtadopeg avapeca o€ auToUg KoL 0€ AUTOUG TIOU
bev epdavicav BeAtiwon otn Beparmeia.
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NAPAMETPOI NOY MEAETHOHKAN

HKT : Ot aoBeveic umoBAROnkav og HKIN 12 anaywywv Kot uttoAoylotnke n kopdlakn
ouxvotnTa, To eVPoG tou QRS kat QT cupdwva pe TiG SleBveic kateuBUVTNPLEG
odnyiec.

HywkopSloypadLkEC LETPAOELC

OMol oL acBeveig umeBAnOnKav LeAETN nxwkapdloypadiag SUo SLACTACEWVY TPLV Kall
3 UAVEG UETA TNV EUPUTEVCN CUCKEUNG adLKOALaKn G Bnuatodotnong. H pelétn
kaBe aoBevoug mpaypatonoltBnke cuUPWVA HE TIG TPEXOUCEG KATELBUVTNPLEG
o6nyleg TN¢ Apepkavikng kat Eupwmnaikng etatpiag nxwkapdloypadiag Kat
anelkoviong (American Society of Echocardiography, European Association of
Cardiovascular Imaging recommendations)(67). Eva pnxavnua nxwkapdloypadiog
Phillips iE33, 2009, Bothell WA, 98041 USA xpnowomnotionke yia tn Andn eikovwv
Kall N avaAuon Toug rpaypatonol)nke oto Echopac Software Only BT 11 Version
113, 2013 GE Healthcare, New Jersey, USA. H TeAoS1a0TOALKN) SLAPETPOC TNG
oplotepng kothiag (TAAAK), o TeAoSLacToALKOG OYKOG TNG aploteprg Koiag (TAOAK),
N TEAOOUOTOALKN SLAUETPOC TNE aploTtepn G Kowhiag (TZAAK), o TEAOGUOTOALKOG OYKOG
™G aplotepng koiag (TZOAK) petpriBnkav kat to KEAK urtoAoyiotnke e tn péBodo
Tou Simpson. AcBeveig mou epudpavicav peiwon tou TEXOAK peyaAutepn tou 15% o€
OX£0N HE TNV OPXLKA TLUA KatnyoplomoBnkav wg CRT responders.

Ea kal Ees umoAoyilotnkav pe ebappoyn tng amAonolnuévng popuouvAag Ea =
ESP/SV, Ees = ESP/ESV(61). LV GLS untoAoyiotnke pe xprion 2D speckle tracking
nxwkoapdloypadiog (Echopac Software Only BT 11 Version 113, 2013 GE Healthcare,
New Jersey, USA) amod Tig mpoBoA£EC: MAPACTEPVLKNA EMUAKOUC AEova KoL TIG
TipoPoAEG 2 kaBwg kat 4 Ko\oTATwWV.

AEIKTEC OYYELOKAC AELTOUPYLOC

Aptnplakn okAnpla kat evboBnAlokr Asttoupyla ekTIunOnKav o€ OAOUG TOUG
aoBevelg oTnVv apxLki ekTipnon Kot 3 WAveS puetd tnv edpapuoyn CRT. AvaAuon FMD
paypatonolionke ano «tudAo» epeuvntr BACNH CUYKEKPLUEVOU TIPWTOKOAAOU(28).
ALApETPOG TNG Bpaxloviou aptnpilag LETPABNKe gyyUG TPOC TOV ayKwva yLo Eva
AETTO KOl KATOXUPWONKE WG QPXLKN TLUN KL 0T CUVEXELA EVOL GPUYHUOUOVOUETPO
tomoBeTnONKe MAvVw amod To XN Kot pouokwOnke >30 mm Hg avwOev tn¢
OUOTOALKNG apTNPLaKAG Tiieong. MeTA TNV TEALIKN EKTTTUEN TNG LAVOETAC, LETPRONKE
n Slapetpog tng PpaxLloviou evtdg 15 SeUTEPOAEMTWY KAl CUVEXLOTNKE N cdpwaon
autng ya ermAgov 90 SeutepoAemta. Eva pnxavnua nxwkapdoypadiag Vivid E95
(GE Healthcare, New Jersey, USA) kat €vag nxwPBoA£ag 2D Doppler pe 10 MHz linear
array Xpnollomotnonke yla va amelkovioel tnv aptnpla. H avaluon kot pétpnon
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npaypatonotldnke oto Echopac Software Only BT 11 Version 113, 2013 GE
Healthcare, New Jersey, USA. FMD oplotnke wg n mooootiaia HetafoAr tng
SlapETpou tng Bpaxloviou aptnpiag and tnv apxtkn . CFPWYV Kal KEVIPIKEC
TUECELG 0OPTNG LETPRONKOV €MiONG OTNV apXLKN ETIOKEYN KaL TPELG LAVEG LETA TNV
eUPUTELON XPNOLLOTIOLWVTOCG CUOKEUT TovoueTpiag tng Complior, Alam Medical,
Vincennes, France. Qucololoytkég Tipuég CFPWV téBnkav autég < 10m/s (130).

TéNog, o€ KABe emiokePn LETPAOALE TO OTPWUO TOU EVE0ONALAKOU YAUKOKAAUKA [N
EMEUPATIKA PE METPNON TNG PBR TNG UMOYAWOOLOG apTNPLOKAG MIKPOKUKAOdOpPLag
oTn Tagn tTwv 5-25 microns. PBR gival To Mtwyd o€ KUTTAPO OTPW O TIOU TIPOKUTITEL
oo To SLoXwpPLopo GAaong HETALL TN 0THANG TwV EPUOPOKUTTAPWYV KAl TOU
TIAQOLLOTOC OTNV ETULGAVELA TOU OYYELAKOU OUAOU. TO QUALKO TR TOU
YAUKOKAAUKQ TTOU EMLTPETEL TN Sleloduon KUTTAPWV EPAAUBAVETAL O AUTA TN
nieploxn. YPnAotepeg Tipég PBR untodeikviouv Babutepn Sieioduon Twy
€£PUOPOKUTTAPWV OTO OTPWHA TOU YAUKOKAAUKQ KOl [ILKPOTEPO TIAXOG TOU
OTPWHOTOC TOU YAUKOKAAUKA(16). H amelkdvion mpayUaTtonolOnkKe Le Kapepa
TIAEUPLKNG akTivag okoteivoL mediou (side-stream dark-field cameras) tng etatploag
Microscan, Glycocheck, Microvascular Health Solutions Inc., Salt Lake City, UT, USA.

Kotakn-aptnplokn ouleuén kat aAAnAemnidpaon

Ot Adyol Ea ipog Ees kat cfPWV mpog GLS (m/s—%) urtoAoyloTtnKav we EYKEKPLUEVOL
Selkteg KOWMAKAG-0pTNPLOKNC oUTEVENC Kal aAANAemiSpaong, avilotolywe. (61).
MpogpxOUEVO amod TNV apvnTikn T tou GLS, o Adyog cfPWV npog GLS napouciale
OPVNTLKN TLUH, 000 TEPLOCOTEPO APVNTLKA N TLUH, TOCO AlyOTEPO ABOAOYLKO TO
anotéAeopa. Emiong pe xprion tou Aoylopikol Echopac Software Only BT 11 Version
113, 2013 GE Healthcare, New Jersey, USA, umtoAoyiotnKe To pUoKapSLaKko £pyo.

ZTATLOTIKN avaAuon

To AoyLlopikd otatiotikng SPSS 21.0 xpnoomnolibnke yla otatloTtikn avaiuon. Eva
TUTIKO X2 TEOT EPOPUOOTNKE yLa TV EEETOON TWV KATNYOPLOKWY HETABANTWV.
standard chi-square test was applied to examine the categorical variables.
Quolohoyika SlavepnUEVeC LETAPANTEG EKPPAOCTNKAV LE LECH T TUTILKN OTTOKALON.
Aebopéva pe un Gaussian katavoun epdavifovral wg péon twun (interquartile range)
KOl LETATPETOVTAL OE TAEELG MPOG avaAuon. Eva t-test (] ouleuypévo t-test)
Xpnotpomnottnke yla va cuykplBoUv oL LETOBOAEG OTLG LECEC TUUEG CUVEXWVY
HETAPBANTWV.

Mpapkn TToALVEpOUnoN XpnoLpomoLlnOnke yia va peAetnBouv oL oxEoeLg PeTall
BeAtiwonc oe LVEF, GLS, Ea/Ees, cfPWV/GLS, cfPWV, PBR 5-25, kat FMD pe tn
petafoAr TXOAK. MoAAarmAn ypap ik moAlvépopunon epapuootnKe ya vo
TauTtomolyoel aveéApTNTOUG IPOYVWOoTIKoU Seikteg peiwong TXOAK otn
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ETIAVEKTINGON TWV ACOEVWV KOl O€ QUTEG TIG EKBACELS (A parameters) amo Tig
OVTIOTOLXEG APXLKEG TOUG TLLEG. MapaueTpoL e p < 0.1 0T LOVOTIOPOYOVTLIKA
avaAuon elonxbnoav otn TeALK TIOAUTIAPAYOVTIKH AVAAUCH WG EMEENYNUATIKEC
HETAPANTEG. MeTABOAEG LETAEY TNG APXLKNG EKTLLNONG KAL TNG EMAVEKTLUNONG LETA
Qo TPELG UNVEG (A TOPAETPOL) YLa TLG CUVEXELG LETABANTEG XpNoLomoLOnkay yla
va tpoPAEPouv tig AGLS, AFMD, AcfPWV, APBR 5-25, AEa/Ees kat AcfPWV/GLS.

H avdAuon yla mTpoyvwoTiKr LoV Twv SEIKTWV KATA TNV apxLKi EKTLLNGN KoL TNG
HETABOANG TOUG WG TIPOC TNV AVTATIOKPLON oTn Bepamneia Baoclotnke otn meploxn
KATw amo tn KapnuAn ROC (Area Under the Curve of ROC curves). H akpifela twv
OPXIKWV TILWV TWV SELKTWV 1 TNG LETABOANG TOUC UTTOAOYIOTNKE pE edapuoyn
avaAuong Asttoupywv KapUmuAwv §€kTn (receiver operating characteristic (ROC)
curves analysis). OL TIEPLOXEG KATW aTtO TN KAUTTUAN KoL T avtiotolya 95%
SL0OTAUOTO EUTLOTEVTIKOTNTAC XPNOLUOTIOONKAV yla TN SLOKPLTLKI) TOUG QVAHECQ
OTLG TTOPAETPOUC. BEATIOTOG 0USOG YL KADE TAPAUETPO UTIOAOYLOTNKE HE TN
HnEBodo Youden. OAeg ol avaAuoelg mpaypatonolndnkav pe bootstrap resampling of
10.000 avtiypddwv.

AnoteAéopata
MANBUOPOG peEAETNG

MeAetOnkav 32 Stadoxikol aoBeveic pe XKA mou umeBAROnkav o€ epduteLOoN
apdkoltakol Bnuatodotn/amvidiotr. Ta XapaktnpLloTka Tou TAnBuopol the
HEAETNG KOTA TNV apXLKA EKTiUNoN mapouotalovtal otov mivaka 1.
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Nivakag 1: XapaktnpLlotikd Tou TAnBuoou TG HeEAETNG BAoEL
unepnxokapsloypadLkig avianokpLong otn Bepaneio kapdiokov
EMOAVACUYXPOVLGHOU
‘OMol ot Responders Non-
aoBeveig N=32 | N=23 responders
N=9
HAkia (€tn) 65.5+10.9 66.6 +10.9 63.8+9.6
Appev dpUAo 23 14 9
[OXOULULKAG 15 8 7
attoloyioag
KoAmukn 3 3 0
Hoppapuyn
LBBB 30 23 7
Mn LBBB 2 0 2
QRS SLapkela 158 + 26 161 £ 25 156 £ 21
NYHA 2.7+0.5 2.6 0.6 2.8+£0.6
AELTOUPYIKN
Taén
KEAK (%) 277 2817 26.8+9
TZOAK (ml) 151 + 42 141 + 43 152 + 60
JUGTOALKN 126 £19 124+ 14 127 +27
opTNPLaKD
niieon (mmHg)
ALOOTOALKN 79+19 80+10 777
opTNPLOKD
niieon (mmHg)

LBBB: aplotepoc okeAkog anokAslopog, NYHA: New York Heart Association, KEAK:
kKAdopa e€wbrnoswg aplotepng Kothiag, TXOAK: TEAOCUGTOALKOG OYKOG OPLOTEPNG
KoWiag



32 aoBeveig pe péon nAkia 65.5 (£10.9) €tn kat coPfapr) cuctoAikn SucAettoupyia
™G AK (apxikég TipéG KEAK: 27 + 7%, TXOAK: 151 + 42ml, GLS: 6.47 + 2.89%)
napokoAouBnBnkav yia péon dtapkela 115 nuépeg (IQR: 36). 23 amod avtoug ATav
Aappeveg kal 15 émaoyav ano oxaluikng atttoloyiag KA .Katd tn Stdpkela tng
napakoAouBnong to KEAK kat GLS auénbnkav onuavtikd (uéon petafoln: 7.50 +
4.77% ko 2.85 +2.28% avtiotoiywe) kat o TXOAK petwbnke onuavTika (Leon
HETABOAN: -26.91 £17.20 ml). OAeg oL petprioelg mou oxetilovtav pe evéobnAlokn
Suohettoupyia epdaviocav onpavikn BeAtiwon: FMD auénBnke kata 4.37 + 3.34%
(p<0.001), PBR 5-25 pewwbnke katd 0.13 + 0.25 microns (p=0.028), evw to Ea/Ees
HEwONKe katd 0.77 £ 0.47% (p<0.001) kot to cfPWV by 1.10 + 1.56 (p=0.003)
(mivakag 2). 23 amno toug 32 aoBeveig tavtomnolOnkav wg CRT responders kabBwg
epdavicav peiwon tou TXOAK >15% o€ ox€on We TNV op)LKN TLUN.
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Nivakag 2: Neplypadikd CTATIOTIKA TWV TLLWV KATA TV £vapén

NG MEAETNG KOl OTO MEPOLG KO TNG LETABOANG TOUG.
Evapén Népag MetafoAn

Métpnon mean (sd) | mean (sd) | mean (sd) p-

value

ZAMN (mmHg) 126 £ 19 128 £ 16 2.18+11.98 | 0,465

AAMN (mmHg) 799 809 1.06 £ 8.58 0,618

KEAK (%) 27+7 35+9 7.50+4.77 | <0.001

TZOAK (mL) 151 +42 120+ 46 -26.91 ¢+ <0.001

17.20

GLS (%) -6.47 -9.33 + 2.85%+2.28 <0.001
2.89 4.18

FMD (%) 5.88 + 10.25 + 437+3.34 |<0.001
2.79 3.67

Ea/Ees 2.81+ 2.04 + -0.77 £0.47 | <0.001
1.10 0.99

cfPWV 11.11 + 10.01 -1.10+1.56 | 0,003
2.61 2.45

PBR 5- 2.26 2.14 + -0.13+0.25 | 0,028

25(microns) 0.20 0.24

cfPWV/GLS -2.18 + -1.45+ -0.73£0.55 | <0.001
1.46 1.11

ZAN: cuotoAlkn aptnplakn rieon, AAN: dtaotoAwkn aptnpLlokn ieon, KEAK:kAdoua
efwBnoswc aplotepnc kowkiag, GLS: global longitudinal strain, FMD: flow mediated
dilation, Ea: aptnplakn eAaototnta, Ees: TEAOCUGCTOALKN) EAACTOTNTO TNG APLOTEPNC
kowiag, CFPWV: carotid to femoral pulse wave velocity, PBR: perfused boundary
region
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Ao toug e€etalOpeVoUC SEIKTEG AyYELOKNG AELTOUPYLOG LOVO N OPXLKI) TLUA TOU
Ab6you cfPWV/GLS, evog vedtepou Seiktn KOWLOKAG apTnplakng aAAnAenidpaong,
npoéPAee avtanokplon otn Bepaneia (OR: 0.245, 95%Cl: 0.042-0.759, p=0.044).
Avaluon oudou £6¢eL€e OTL 0 KaAUTEpOC oudog Tou cfPWV/GLS ntav -2.75 (ue
edkoTNTA: 67 %, evacOnaoia: 94 %) yla tnv avtanokplon o€ CRT. And tig HeTaBoAEG
TV e€eTalOPEVWV SEIKTWV KATA T SLAPKELA TNG TApakoAoUBNoNG, avtamokpLlon o€
CRT pe tn petafoln tou FMD (OR: 3.10, 95%Cl: 1.47-15.51, p=0.039) KaL tng
HETABOANC Tou AOyou KOLALaKN G aptnplokng oculeuéng Ea/Ees (OR: 0.000, 95%Cl:
0.000 - 0.061, p=0,0239) (mivakag 3, oxrua 1)

Nivakag 3: Enidpaon Twv apXkwyv TLHWV KoL TG LETABOANG TOUG KATA

™ SLdpkeLa TG LeAETNG
Main baseline — change
effect p- interaction p-
Metpnoelg OR (95%Cl) value value

FMD baseline 1.072 (0.612 - 1.767) 0,778 0,817

FMD change 3.100 (1.470-15.513)  0,0397

cfPWV baseline  0.685 (0.393 — 1.034) 0,2824 0,413

cfPWV change 0.669 (0.295 —1.354) 0,0622

PBR 5-25
baseline 0.106 (0.000 —24.322) 0,414 0,944

PBR 5-25 change  1.773 (0.008 -455.458) 0,828

Ea/Ees baseline  0.286 (0.042 — 1.050) 0,1013 0,432

Ea/Ees change 0.000 (0.000 - 0.061) 0,0239

cfPWV/GLS

baseline -0.245 (0.042-0.759)  0,0439 0,827
cfPWV/GLS

change 0.138 (0.002 —2.186) 0,2317

FMD: flow mediated dilation, CfPWV: carotid to femoral pulse wave velocity, PBR:
perfused boundary region, Ea: aptnplakni eAaototnta, Ees: TEAOCUCTOALKN
e\aotoTnTa TNG apLoTEPNG KolAiag, GLS: global longitudinal strain
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IxAna 1: MPOoyvVWOoTLKK LKAVOTNTA TWV LEAETWUEVWV SELKTWV WG TTPOG TV

unepnxokapsloypadikn avranokpion otn Bepansia kapdiakov

EMOVOOUYXPOVLOHOU, Bacilopévn o€ avaluon ROC.

Measure AUC (95% ClI)
GLS baseline 0.641 (0.292 - 0.984)
GLS change 0.740 (0.453 - 0.958)

GLS change (%)

FMD baseline
FMD change
FMD change (%)

cfPWV baseline
cfPWV change
cfPWV change (%)

PBR 5-25 baseline
PBR 5-25 change
PBR 5-25 change (%)

Ea/Ees baseline
Ea/Ees change
Ea/Ees change (%)

cfPWV/GLS baseline
cfPWV/GLS change
cfPWV/GLS change (%)

0.771 (0.563 - 0.948)

0.516 (0.208 - 0.818)
0.938 (0.813 - 1.000)
0.896 (0.698 - 1.000)

0.698 (0.438 - 0.917)
0.557 (0.255 - 0.833)
0.573 (0.292 - 0.833)

0.635 (0.313 - 0.927)

0.651 (0.349 - 0.917)

0.656 (0.354 - 0.917)

0.479 (0.167 - 0.797)
0.891 (0.708 - 1.000)

_— 0.948 (0.833 - 1.000)
0.760 (0.479 - 1.000)
0.510 (0.188 - 0.833)
0.792 (0.573 - 0.958)
T T T T T T T T T 1
01 02 03 04 05 06 07 08 09 1

Ewova 1,2,3,4. MeAétn aoBevolg 68 eTwv pe KA pn LOXOLULKAG attioAoyiag, mpLv Kalt

UETA TNV epdUTEVON apdikoAlakoU Bnpatodotn/amviSioth. ITi¢ mapakaTtw

glkoveg mopatiBetal HKI 12 anaywywv Stabwpakikr nxokapdloypadikn HEAETN,

LoTIkO doppler mou emdelkvUeL eVOOKOIAOTIKO SUGCUYXPOVIOUO Kal KOBOALKO puBuO

ETUUAKOUC TTApapOpdwaong aplotePG KOWALOG.

ApxKn ekTipnon: HKI dpAeBokopuPikog pubuocg pe LBBB kat dtapketa QRS 168ms,
KEAK 35%, TAOAK 112 ml, Septal to lateral delay 120ms, Ea/Ees 1,86, GLS -7,1%,

cfPWV/GLS -1,90
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Peak Systolic Strain

Ewkova 5,6,7,8. Emavektipunon tou idlou aoBevoug petd amnod 3 pnvec.

HKI dAeBopBLkog pubuog pe dapketa QRS 128ms, KEAK 44%, TXOAK 72 ml, Septal to
lateral delay 20ms, Ea/Ees 1,27, GLS -10,8%, cfPWV/GLS -0,96

124 - [ e o]
ABBO4
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Peak Systolic Strain

Ewkova 9,10. YrtoAoylopog puokapdlakol €pyou otov iSlo aoBevn mpLv Kal PETA
CRT.
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Myocardial

Ewkova 11, 12, 13, 14. Melétn acBevouc 47 etwv pe KA pn oAUk attioAoylag,
TPV KOlL LETA TNV epdUTEVON apdLkolAtakol Bnuatodotn/amvidiotr. MapatiBetat
HKI 12 anaywywv StabBwpakikr nxokapdloypadikni LEALTN, LOTIKO doppler ou
€TUSELKVUEL EVOOKOIAOTLKO SUGCGUYXPOVIOUO Kal KOBOALKO pUBUO EMUAKOUG
Tapapopdwong apLoTePNG KOLALOG.

Apxkn ektipnon: HKT pAeBokopPikog pubuog pe LBBB kat Stapketa QRS 156ms,
KEAK 33%, TXOAK 108 ml, Septal to lateral delay 90 ms, Ea/Ees 2,03, GLS -9,3%,
cfPWV/GLS -0,91
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Ewkova 15,16,17,18. Emtavektipnon tou acBevolg petd amnod 3 prvec. HKI
dAeBokoUPLKOC puBUOG e Stapketa QRS 132ms, KEAK 48%, TXOAK 108ml, Septal to
lateral delay 20ms, Ea/Ees 1,08, GLS -14,1%, cfPWV/GLS -0,60

" LaVF i 5
i v . )

76






Ewkova 19,20. YtoAoyLopog puokapSlakol €pyou otov i6lo acBevn mpLv Kal LETA
CRT.

Myocardial Work
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ZulAtnon

21N mapovloa PeAETN e€eTdoae TNV enidpaocn tng Bepaneiag kapSlakou
ETAVOOUYXPOVIOUOU oTnV evoOnALakn SUCAELTOUPYLA KOL OTLG OYYELOKEG EAQLOTLKEC
161otNTEG 0 aoBeveig pe XKA. Onwg avadépbnke mponyoupévwg, n evbobnALakn
SuoAeltoupyia elvatl xapaktnpLoTikn Kot e€€xovoa os aobeveig pe XKA, €xel
dlaitepn KAk onupaota kot pall Le TIG EMNPEACUEVESG EAAOTIKEG OPTNPLOKEC
116tNTEG, ouvelodEPOUV e TTABOAOYLKN ALUATWON TWV MEPLHEPLIKWY HUWV KO
TIEPLOPLOUO OTNV LKAVOTNTA yla aoknon(15, 131, 132). 3tn peAétn evtafapue 32
Sladoyikouc acBeveig pe XKA, mou €éhapav CRT. Autol ol aoBeveig, 3 HAVEG LETA TNV
euduTEVON apdLlkolAlakoU Bnuatodotn/amwvidioth epdavicav BeAtiwon og GAoUG
Toug e€etaldpevoug Seikteg evboOnALakng Asttoupylag Kal EAACTIKWY LOLOTATWY TWV
ayyelwv. Mapoha autd n LeAETN SV ATV OXESLOOUEVN VAL EPEVVICEL TO UNXOVLIOUO
autng TNG BeAtiwong kat kaBwg n CRT dev aAANAOETILIEPA AUECA JIE TOUG
TEPLPEPLKOUE HUEG KOl AYYELOKO GUOTNUA, UTTOPOUE VO UTTOBECOUE OTL N
BeAtiwon mou mapatnpnOnke otoug aoBeVelG pLag ATav cuVSLACUOC TG avénong
™¢ mapaywyng NO, BeATiwong TwV AlUOSUVAULKWY TTAPAUETPWYV KAl KAPSLAKAG
dopTIoNnG KaBwE Kal Pelwong TG VEUPO-OPHUOVLKAG EVEPYOTIOLNONG.

Entiong, mpooeyyiloape TNV CUCGKETLON TWV APXLKWV SEIKTWV evO0ONALaKNC
SuoAeltoupylag Kat KOWLAKAG-apTNPLOKN G oUIEVENG Le TNV NXWKapSloypadLkn
avtamnokplon o€ CRT. H peAétn pag £6e1€e otL anod toug e€etalopevoud deikteg n
apxtkn T cfPWV/GLS anodeixbnke wg aveaptnTog MPOoyVWOoTIKOC TOPAYOVTOC
nxwkopdloypadiknc avtanokplong otn Beparmneio auth. Me autd ou PEXPL TP
€XOULE WE YVWOn, AUTA €lval n Tpwtn HEAETN Tou TtapEXeL TTANpodopieg yla
epappoyn deiktwv evéoBnAlaknc SUCAELToUpyLaG Kal apTNPLOKNAG OKANpLaG otn
Slaotpwpdtwon avtanokplong oe CRT. O Adyog cfPWV mpog LV GLS eivat évag
VEOTEPOG SEIKTNG EKTINONG TNG APTNELOKNG KOWALaKAG oUleLENG Kal daivetal ToAAA
uTtooXOuEevoC (61). H edbappoyn Tou og umeptacikol¢ acBeveic aveédele cuoyxEtion
LLE TIAXUVON TOU HECOU XITwva Twv Kapwtidwv (carotid-intima media thickness),
ennpeaocpévn otedpaviaia epedpeia kot StactoAkn SuoAsttoupyia (37). 2 acBeveig
ue cakyxapwdn dtaPfntn tomou Il aywyn iraglutide, empagliflozin f; Tou cuvduacuou
OUTWV O€ CUYKPLON UE aywyn HE LVvooUAivn, ob6rnynoe og BeAtiwon TnG KOWALOKNG-
aptnplakng oulevéng omwce ektiunOnke pe BeAtiwon tou cfPWV/GLS (30). Ztn Sikia
HoG LeAETN He aoBeveic mou éAaBav CRT, cfPWV kat GLS BeATiwBnkav Kota tn
Slapkela ¢ mapakoAouBnonc, ocuykekplpeva o deiktng cfPWV pewwbnke katda -1.10
+ 1.56 kat o deiktng LV GLS auénbnke 2.85 + 2.28. O Adyog CfPWV mpog GLS
HeEwwONKe katd -0.73 £ 0.55 kat n apxLki TR Tou Adyou eival o povog e€etalouevog
Seiktng mou nmpoéPAee avranokpion oe CRT.

AuTo amoteAel onpavtikd evpnua kaBwg oAAot acBeveig mou MANPoUV Ta TPEXOVTA
kpttipLa yia epdutevon CRT dev epdavilouv amapaitnta 6dpelog ano avth Tn
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Sdamavnpn kat enepfatikn Oepaneia. Exel pavel paAlota HePLKOL amo autoug
umnopel va epdavicouv kat KAWVIKA emdeivwon kabwg katl mpoappuBuULko kivbuvo
(125). EmumpooBETwg, n epdUTELON TOU APLOTEPOU KaAwdiou, amattel Eunelpoug
Kol eTILOEELOUC epdUTEUTEG KABWCE TTOANEG DOpPEC elval amattnTkh adou n avatopio
Tou otedaviaiou KOATOU epdavilel APKETEG MOPAAAAYEG KOL LOLALTEPOTNTES KAL O
Kivduvog emumAokwV ivat UTtOAOYIOLUOG KaTA TV eldUTEVON Elval uTTOAOYIOLLOG
(129).

J€ QUTO TO TVEL A, Ta TEAEUTAL XPOVLA, OPKETOL KN eMepBatikol Seikteg £xouv
npotabel yla Tn SLooTpWHATWON avTanokplong oe acBeveig mou AapBdavouv CRT. H
opxtkn T FMD, eikteg SuoouyxpoviopoL amno tnv diodlaotatn
unepnxokapSloypadikr peAETn Onwc To septal flash (tpepdpevn kivnon tou
pnecokollakol Sladpaypatog) kat to apical rocking (kivnon tou kopudaiou
pnecokolakol Sladpaypatog), aAld Kat n apxtkn Tiur Ea/Ees €xouv dokiuaotel wg
rubavol mpoyvwotikoi deikteg (94, 127, 128, 132). Opwc mapad Ta apxlka alclodola
OTIOTEAECLOTO OE LEAETEC EVOC KEVTPOU, QUTOL OL SEIKTEC améTuyav va
ermBeBaltwoouyv Tig MPoPAEYELS o€ HEYOAUTEPEC KALWVIKEG HEAETEC. Evag Adyog autou
Tou dalvopévou eival otL auvtol ot Seikteg mapouoialouvv vPnAn petaBAntotnTa
EVTOG TWV TOPATNPNTWVY KAL TEALKA OITOTUYXAVOUV Va EEXWPLooUV aUTOUC TOUG
aoBeveig mou mpaypatikad Ba evepyetnBouv amnod tn Beparneia. (133).

H Skl pag peAétn aveédele otL n apdikoldlakn Bnuatodotnon BeATlwvel o
aoBeveig pe XKA toug deikteg ayyelakng kol evboBnAlakng Aeltoupylag Kal mwe €vag
OO TOUG LEAETWHEVOUG SelkTeC pUmopet va mpoBAEPEL oo TNV aPXLKH TOU TN
ovVTamoKplon otn Bepaneia emavaocuyxpoviopoU. MeyoAUtepeg HeAéTec Oa
xpelaotel va e€etdoouv tov deiktn cfPWV/GLS wg mpoyvwotiko Seiktn yla
avtamnokplon o CRT, mpotol epapOOTEL OE TUXALOTIOLNUEVN TIOAUKEVTPLKN UEAETN
Kal va kaBoplotel évag oudog ou va mpoPAEmeL avtanokplon. Mepattépw Epeuva
Ba xpelaoTel yia va SLaAeUKAVEL TN ox€on HETAlL attioAoyiag KA katl GAAwWY Kowvwv
TIAPOYOVIWVY TIoU ennpealouyv tnv avtanokplon o CRT Baon tou cfPWV/GLS.
JUVVOONPOTNTEG OTIWG XPOVLA VEDPLKA VOOOG, XPOVLO aItoPPaKTLKN
mveupovornaBela, popdoloyia i Stdpkela tou QRS Ba umopouvcav va EMNPEACOUV
TN MPOYVWOTLKA oYU Tou Seiktn Kal pEmeL va tonoBetnBolv Kat autd oto otifo ¢
€peuvac.

Neploplopoi

H mapouoa epyaocia ival To AMOTEAECHO ULOG OXETIKA ULKPAG TIPOOTITIKAG UEAETNG
ue 32 Stadoxikoug aoBeveic pe XKA mou édaBav apdikolhtakn Bnuatoddtnon. Napad
TO pEyeBOC TouC Selypatoc, ATAV OXESLOOUEVN LE TETOLO OTATLOTIKN LoXU WOTE va
Uropel va SLakpivel SLopOpPEC OTIC APXLKEG TIUEC TWV SEIKTWV evE0ONALaKNC
AELToUpyLOG KOL APTNPLAKAG EAQCTIKOTNTAG LETAEY QLUTWVY TIOU AVTATIOKPIONKAV Kot
autwv tou dev avtanokpiBnkav og CRT. Eniong, mapatnpeital 6t n avaioyia
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avtanokplong oe CRT Atav o€ mapopoLa enineda pe PeyAAEG TIOAUKEVTPLKEG LEAETEG
Kall 0 TTANBUOUOG TNG LEAETNG IPOCOUOLATEL UE QUTOV TNG KABNUEPLVNG KALVLKAG
npagng.

TéNog, otn HeAETN N mpoyvwoTiki ala tou CFPWV/GLS ntav ave€aptntn Selktwy
Suaocouyxpoviopou, tooo HKIMkwv 000 Kal anmelkovioTikwy. Mpoteivoupe Aoutov tTnv
€vtaén SELKTWV ayyeLaKNAG AeToupylag o Pnxavikoug adyopiBuoug yla
avtamnokplon oe CRT mou pnopet va BonBrnoouv otnv emidoyr] Twv KATAANAwyY
aoBevwv yla autiyv tnv evéedelypévn Beparmeia yia XKA mou mapad tn moAuxpovn

edappoyn g, xpNleL mepattépw Slepevlivnonc.
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Ventricular-arterial interaction predicts response to Cardiac Resynchronization
Therapy: a link with improvement of endothelial function and arterial elastic
properties

ABSTRACT

Objectives: The purpose of this study is to evaluate the impact of Cardiac
resynchronization therapy (CRT) in endothelial dysfunction (ED) and to determine
predictors of response to CRT

Background: ED is a hallmark of chronic heart failure (CHF) and has been related with
disease progression, increase in hospitalizations and mortality.

Methods: CHF patients who received CRT from 19/07/2016 until 19/10/2018 were
studied at baseline and 3 months after. In each visit we evaluated a 12 lead ECG,
carotid to femoral pulse wave velocity (cfPWV), flow-mediated dilatation of the
brachial artery (FMD), left ventricle ejection fraction (LVEF) and left ventricle (LV)
global longitudinal strain (GLS). We evaluated arterial elastance (Ea) to ventricular
elastance (Ees) ratio (Ea/Ees) by echocardiography and the ratio of cfPWV to GLS, as
valid markers of ventricular-arterial interaction. We also assessed the layer of
endothelial glycocalyx by measurement of Perfused Boundary Region (PBR) of the
sublingual microvessel range:5-25 microns.

Results: 32 patients with a mean age 65.5 (+10.9) years and severe LV systolic
dysfunction (baseline LVEF: 27 + 7%, LVESV: 151 + 42 ml, GLS: 6.47 + 2.89%) were
followed-up for a median of 115 days (IQR: 36). During follow-up, LVEF and GLS were
significantly increased (mean change: 7.50 + 4.77% and 2.85 +2.28% respectively)
and LVESV was significantly reduced (mean change: -26.91 £17.20 ml). All markers of
ED exhibited significant change: FMD was increased by 4.37 + 3.34% (p<0.001), PBR
decreased by 0.13 + 0.25 microns (p=0.028), while Ea/Ees was reduced by 0.77 +
0.47% (p<0.001) and cfPWV by 1.10 + 1.56 (p=0.003). 23 of 32 patients were
responders. Among the baseline vascular function markers, only the ratio
cfPWV/GLS predicted the response to CRT (OR: 0.245, 95%Cl: 0.042-0.759, p=0.044).
Threshold analysis showed that the best threshold of cfPWV/GLS was- 2.75
(specificity: 0.67%, sensitivity: 0.94%) for the response to CRT.

Conclusions: After 3 months of CRT, endothelial function, arterial elasticity and
ventricular arterial interaction is improved in CHF patients. The baseline ratio
cfPWV/GLS, a novel marker of ventricular arterial interaction, can be applied to
predict response to CRT.
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Association of ventricular- arterial interaction with the response to cardiac
resynchronization therapy. EurJ Heart Fail. 2021 Apr 9. doi: 10.1002/ejhf.2186.

Deterioration in endothelial function can discriminate chronic heart failure (CHF) patients in
terms of functional status and prognosis, as it has been related to disease progression,
increase in hospitalizations and mortality(132, 134). Markers of endothelial dysfunction (ED)
and arterial stiffness include flow-mediated dilatation (FMD), carotid to femoral pulse wave
velocity (cfPWV) and the layer of endothelial glycocalyx.(17) Assessment of ventricular-
arterial coupling (VAC) and interaction can be performed non-invasively via
echocardiography using the arterial elastance (Ea) to ventricular elastance (Ees) ratio
(Ea/Ees) and the most recent cfPWV to global longitudinal strain (GLS) of the left ventricle
(LV) ratio (cfPWV/GLS)(61, 94). Cardiac resynchronization therapy (CRT) in patients with
reduced ejection fraction (EF) and electrical dyssynchrony, has demonstrated improvement
in quality of life, CHF symptoms, exercise capacity and mortality reduction but its effect in
ED and arterial stiffness hasn’t been thoroughly investigated(17, 104, 125, 132, 134).
Reduced nitric oxide, cytokines, oxidative stress proteins and growth factors ascending from
ED worsen myocardial microcirculatory function and arterial vasoreactivity(17, 61, 132). An
upturn in endothelial function and arterial elastic properties could promote response to
therapy, clinically and echocardiographically, by reduction in left ventricle end-systolic
volume (LVESV)(17, 61, 94). In this study, we sought to evaluate the effect of CRT on VAC,
ED, peripheral vascular function, and their associated markers, but also to determine among
them predictors of response to CRT.

32 consecutive CHF patients with conventional indications for CRT were prospectively
evaluated before and 3 months after CRT implantation in accordance with previous
studies(132, 135). Informed consents were obtained from all patients - the study fulfilled the
Declaration of Helsinki and was approved by the ethics committee of the institution.

In each visit we performed a 12 lead ECG and evaluated vascular function via CfPWV and
FMD. We assessed LVEF, LV GLS and analysed the ratio Ea/Ees by echocardiography and the
ratio of cfPWV to GLS, as valid markers of ventricular-arterial interaction. LV diameters and
volumes were measured and LVEF was conducted using Simpson’s method. Patients that
demonstrated a reduction in LVESV more than 15% compared to baseline were defined as
responders. Ea and Ees were estimated using the simplified formula Ea = ESP/SV, Ees =
ESP/ESV. LV GLS was quantified using 2D speckle tracking echocardiography from the apical
long-axis, 2- and 4-chamber views. Originating from the negative GLS value, the ratio cfPWV
to GLS presented negative value- the more negative the value, the less abnormal. FMD
analysis was performed by a blinded investigator according to specific recommendations.
We also measured endothelial glycocalyx by measuring Perfused boundary region (PBR) of
the sublingual microvessel range:5-25 microns (higher PBR indicates lower endothelial
glycocalyx thickness). Studies were performed after CRT programming and optimization.

The primary endpoint was a change in ventricular-arterial interaction, by calculation of
Ea/Ees and cfPWV /GLS, as well as changes in ED and arterial stiffness, as assessed by FMD,
cfPWV and PBR 5-25, 3 months after CRT implantation. We also assessed baseline markers
mentioned above as possible predictors of response to CRT as secondary endpoint. A
standard chi-square test was applied to examine the categorical variables and a t-test (or
paired t-test) was used to compare differences in mean values of continuous variables.
Linear regression was used to investigate relations between improvement in LVEF, GLS,
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Ea/Ees, cfPWV/GLS, cfPWV, PBR 5-25, and FMD with changes in LVESV. The accuracy of
baseline parameters or their changes in predicting response to CRT was estimated using
receiver operating characteristic (ROC) curves analysis.

The reported odds ratios by logistic regression analysis were adjusted for age, sex and type
of cardiomyopathy (ischemic vs non-ischemic cardiomyopathy). Internal validation was
performed via bootstrapping and 95% Cl of the AUC and coordinates of best (or optimal)
thresholds for each parameter were estimated using 10,000 stratified bootstrap replicates.
Based upon previous studies regarding the effect of CRT on vascular function (1,8) with an
alpha of 5% and power of 80%, we required a sample of 26 patients to detect significant
changes in the examined markers after CRT and 14 CRT responders to detect differences
between responders and non-responders.

32 patients with a mean age 65.5 (+10.9) years and severe LV dysfunction (baseline LVEF: 27
+ 7%, LVESV: 151 + 42ml, GLS: -6.47 + 2.89%) were followed-up for a median of 115 days
(IQR: 36) (table 1). 23 were male and 15 suffered from ischemic heart disease, none of our
patients suffered from aortic valve disease. QRS duration was reduced after CRT compared
with baseline (158 + 26 vs. 142 + 21ms, p= 0.029). During follow-up, LVEF and GLS were
significantly increased (mean change: 7.50 + 4.77% and 2.85 +2.28% respectively) and LVESV
was significantly reduced (mean change: -26.91 £17.20 ml). All measurements of endothelial
function exhibited significant change: FMD increased by 4.37 + 3.34% (p<0.001), PBR 5-25
decreased by 0.13 + 0.25 microns (p=0.028), while Ea/Ees decreased by 0.77 £ 0.47%
(p<0.001) and cfPWV by 1.10 + 1.56 (p=0.003). 23 of 32 patients were classified as
responders (LVESV change >15% compared to baseline). There were no differences in
baseline values of myocardial and vascular markers between CRT responders and non-
responders (p>0.05 for all comparisons). Non-responders were more likely to have ischemic
cardiomyopathy (7/9), and to be male (9/9).

Among the examined baseline markers, only the baseline ratio cfPWV/GLS, predicted
response to CRT (OR: 0.245, 95%Cl: 0.042-0.759, p=0.044). Threshold analysis by ROC
showed that the best threshold of cfPWV/GLS was -2.75 (specificity: 67 %, sensitivity: 94 %)
for response to CRT (figure 1). Among the changes of the examined markers during follow-
up, CRT response associated with the change of FMD (OR: 3.10, 95%Cl: 1.47-15.51, p=0.039)
and standardized Ea/Ees change (OR: 0.021, 95%Cl: 0.000 — 0.267, p=0.0239).

In our study, CRT implantation significantly improved endothelial function, arterial elasticity
and ventricular arterial interaction. However, response to CRT was most evident when the
interaction between vascular and myocardial function was improved, as response to CRT
was better predicted by the respective changes of Ea/Ees. This pinpoints the beneficial
impact of CRT in the entire circuit compiled by the LV, aortic valve, ascending aorta and
peripheral vessels.(61)

To our knowledge, it is the first study to provide preliminary data for combined use of ED
and VAC markers in stratification of CRT response. It highlights the component of the arterial
load - many patients who fulfil conventional CRT criteria do not necessarily benefit from this
expensive device therapy, some of them even deteriorate further.(104, 125) Over the past
years, several non-invasive indices have been examined in stratification of CRT response.
Despite initial promising results in single center trials, such indices have failed to distinguish
themselves in larger trials. A main reason of this phenomenon is that these indices present
high inter-observer variability and ultimately fail to dissociate accurately responders and
non-responders to CRT before implantation.(104, 125)
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Our study presented limitations: patients’ sample was tight, factors influencing CRT response
such as presence of scar and lead placement were not assessed and response criterion was
based solely upon LVESV reduction. A limitation of the use of echocardiography to
determine VAC is that the volume-axis intercept (Vo) is assumed to be negligible in
comparison to LVESV.(61) Still, in our study, response to CRT rate was in concordance with
larger randomized trials and patients’ characteristics resemble most closely daily
practice.(104, 125)

Our work suggests that measurement of VAC markers such as Ea/Ees or cfPWV/GLS in
addition to standard CRT implantation criteria may provide incremental benefit and these
findings should be evaluated in larger randomized studies.
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Implantable devices to monitor patients with Heart Failure

Karamichalakis N, Parissis J, Bakosis G, Bistola V, lkonomidis I, Sideris A, Filippatos G. Heart
Fail Rev. 2018 Nov;23(6):849-857. doi: 10.1007/s10741-018-9742-8. Review.

Abstract

Reducing heart failure hospitalizations represents a major challenge for modern clinicians.
Early detection of congestion plays a key role in disease management strategy. Apart from
traditional methods (patient reporting symptoms, body weight monitoring), novel home-
care strategies allow guided adjustments in medical therapy through telemonitoring
embedded in cardiac electronic implantable devices or with stand-alone diagnostic devices
for hemodynamic monitoring.

Wireless pulmonary artery pressure monitoring seems to reduce re-admission risk, and is
currently approved for this purpose in patients with heart failure. Multiparameter
monitoring is also appealing and could be a valuable tool in managing these patients.
However, invasive techniques face several safety concerns and cost effectiveness issues.
Therefore, quest for future research and emerging technologies is necessary.

Keywords Telemonitoring - Heart failure - Implantable hemodynamic monitoring devices -
Cardiac resynchronization therapy - Implantable converter-defibrillator - Review

Introduction

Heart Failure (HF) still stands as a tremendous clinical and financial burden, despite
considerable progress in perception of pathophysiology and treatment of this multifactor
medical condition (136). Over the years, joined forces by major cardiovascular and
electrophysiological societies have provided thorough evidence based therapies, including
optimal medication with neurohormonal antagonists and dedicated devices such as
implantable converter-defibrillators (ICDs) and cardiac resynchronization therapy devices
(CRTs) (137-140). Nevertheless, in the United States (US), HF is credited as the primary
diagnosis in more than 1 million patients hospitalized annually, and in Europe 24% of
patients suffering from HF is re-admitted within 12 weeks after discharge (136, 141). HF
related costs represent 1-2% of total healthcare expenses, mostly due to recurrent
hospitalizations (142). Transition from stable compensated to acute decompensated HF
(ADHF) leads to recurrent hospitalizations and is a milestone event that marks disease
progression. More importantly, re-admissions due to ADHF are related to increased rates of
morbidity and mortality, regardless of age and renal function (143). Thus, the need for early
prediction and intervention in order to reduce ADHF events is critical.

Identifying the failing myocardium, conventionally by physical examination, signs, symptoms
and changes in body weight, often requires in-clinic visits, plus these events can manifest
late during HF exacerbation and are relatively unreliable (144). Body weight changes in
predicting HF decompensation has a sensitivity of 10-20% and when symptoms, such as
shortness of breath, orthopnea or leg edema, are present, the attempt to prevent
hospitalization is usually vain (145). Autonomic adaptation and decrease in intrathoracic
impedance due to increased lung fluids precede symptoms of clinical congestion (146).
However, the earliest signs of HF deterioration are changes in intracardiac and pulmonary
artery pressure (PAP) (Fig. 1) (147). Application of a pro-active strategy, by maintaining a
patient in a “safe zone”, within an ideal range of values, seems preferable to a merely crisis
management, triggered by alert events (148). The apparent need for monitoring HF patients
at home led to an ongoing pursuit using various technological systems. Data of clinical
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interest such as symptoms, physical signs (blood pressure, heart rate and body weight),
oxygen saturation, ECG strips, arrhythmic events, device diagnostics, thoracic impedance
and hemodynamic pressures can be collected, depending on the regime applied. Historically,
various strategies of monitoring out-patients have been studied and can be divided into two
categories: structured telephone support (STS) and telemonitoring (TM). STS consists of
fixed telephone communications, once or twice a month, performed mostly by trained
nurses, assessing related symptoms, evolving education even physiological data e.g. body
weight. Several studied were conducted, such as the DIAL study, the COACH trial and the
more sophisticated TEN-HMS, Tele-HF and BEAT-HF study and their results have been
reviewed elsewhere (149-154). Recent breakthroughs in medical microelectronics render
long-term ambulatory monitoring in HF patients feasible, by transmitting circulative patient
data digitally to a secure web location, aka telemonitoring (TM). Monitors embedded to
cardiac electronic implantable devices (CIEDs) such as ICDs and CRTs or even stand-alone
diagnostic implantable monitors have been developed, promising to reduce ADHF events
and to improve HF patient outcomes. So far, clinical experience in implantable HF monitors
is limited; in addition experts agree that conduction and evaluation of clinical trials regarding
these devices can be cumbersome (155). The goal of this review is to focus on implantable
HF monitors, including dedicated stand-alone hemodynamic monitoring devices or
piggybacked to CIEDs with added features.

Implantable hemodynamic monitoring devices

Elevated left atrial pressure (LAP) leading to pulmonary congestion is a common mechanism
of decompensated HF and findings of pressure changes can predict HF aggravation, days or
even weeks before ADHF (Fig. 1) (147). Therefore, remote monitoring systems for “pressure
guided therapy” have been developed over the past years in order to apply tailor-made
therapy for HF patients and prevent re-hospitalizations. So far, one implantable
hemodynamic monitor (IHM) has been approved by the Food & Drug Administration (FDA)
in the US, notably the CardioMEMS HF system (Abbot, Sylmar, California) for PAP
monitoring. It has also been added to the European Society of Cardiology (ESC) guidelines as
a directed therapy management and monitoring tool for HF patients (137).

Right ventricular pressure monitoring systems

The pioneer study involving intracardiac pressure findings in HF was performed by
implanting micromanometers in the right ventricle (RV) and pulmonary artery (PA),
estimating the diastolic PAP during PA valve opening, in 10 patients in comparison to
conventional PA catheter pressure (156). Embracing this concept, gave birth to the Chronicle
device (Medtronic Inc., Minneapolis, Minnesota), which consisted of a pulse generator and a
pacemaker lead implanted in the RV outflow tract, very similar to a common pacemaker (Fig.
2). By measuring RV systolic and diastolic pressures, heart rate and pressure derivatives in 32
patients with the Chronicle device, a 25% rise in RV systolic pressure in 36 volume-overload
event was noticed and data monitoring lead to a 57% decrease (p<0.01) in hospitalization
rate (157). In the first randomised controlled trial, the COMPASS-HF, the Chronicle IHM was
implanted in 274 NYHA Ill and ambulatory IV HF patients, 70% of them had an LVEF>50%.
Randomization to the Chronicle treatment algorithm group with access to hemodynamic
data versus usual care without physician access to data, showed a non-significant 21%
decrease in HF decompensation events (158, 159). The primary endpoint of the trial was not
reached and FDA voted against the approval of the device. Despite these discouraging
results and the fact that a large device had no direct therapeutic action, the COMPASS-HF
and retrospective meta-analysis confirmed that diastolic PAP gradual elevation could predict
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HF events before conventional signs and symptoms and physician access to PAP
management was feasible (160, 161). Thus, pressure guided therapy remained challenging,
especially if embedded in CIEDs.

Pulmonary artery pressure monitoring systems

As mentioned above, the CardioMEMS HF system for PAP monitoring is the first IHM
approved for managing HF patients. It consists of a leadless PAP sensor implanted into the
distal PA and an external antenna placed against the patient or merged in pillow ( Fig. 2,
Table 1). Implantation of the sensor is performed using dedicated delivery equipment,
during right heart catheterization, with venous (usually transfemoral) access. Resonant
frequency findings in the sensor are transmitted electromagnetically to the antenna,
converted in PA waveforms and then wirelessly sent to a secure web location, where
physicians gain access. Power to the sensor is provided by the external antenna, so there is
no battery and no need for replacement. The duration of the procedure is approximately 20
min and interrogation of the system takes about 20 sec (Table 1) (162).

After the pilot study for safety and accuracy of the system, 550 NYHA IlI HF patients,
regardless of LVEF, were enrolled in the CardioMEMS Heart Sensor Allows Monitoring of
Pressure to Improve Outcomes in NYHA Class Ill Heart Failure Patients (CHAMPION) Trial
(163, 164). After system implantation, patients were randomized to a treatment group (n =
270), in which clinicians had daily access to the pressure findings or to a control group (n =
280) in which telemonitoring was hampered. Even though, patients were blind to which
group they had been randomized, physicians received telemonitoring for the treatment
group exclusively and therefore it was not blind to allocation. Counter to the COMPASS-HF
trial, in the CHAMPION specific pressure targets and suitable treatment algorithms were
applied and dictated by protocol to ensure reasonable testing of the trial’s supposition. The
primary endpoint was the rate of heart failure hospitalization due to HF decompensation,
during a period of 6 months, but all patients were sustained in the single-blind study
allocation until the 6-month follow up of the last patient.(164) The CHAMPION trial showed
a significant reduction of its primary endpoint, from 0.44 in the control group to 0.32 in the
treatment group (relative risk reduction: 28%; p % 0.0002) (165). During the entire single-
blinded follow-up period, with median time more than 17 months, there was a reduction of
37% in the relative risk of HF hospitalizations. In addition, the treatment group
demonstrated a significant reduction in PAP, a significant increase in the number of days
alive and out of the hospital for heart failure, a significant reduction in the proportion of
patients hospitalized for heart failure, and a significant improvement in quality of life. Device
or system-related complication and pressure-sensor failure rates were only 1.4 and 0%
respectively (165). Interestingly enough, a considerable amount of HF patients (n=119) with
mid-range and preserved EF (LVEF>40%, average LVEF=50.6%) participating in the trial, also
benefited from PAP guided therapy (166).

CardioMEMS gained FDA approval in May 2014 for use in patients NYHA Il with at least 1
hospitalization due to HF in the past 12 months and is added to the latest ESC guidelines as a
directed therapy management and monitoring tool for HF patients (137). Post-approval
studies of CardioMEMS in the “real world” are eagerly anticipated; so far the messages are
more than positive. In a recently published study, Heywood et al. have noticed that the first
2000 patients with CardioMEMS had higher PA pressures at baseline and experienced
greater reduction in PA pressure over time compared with the historic CHAMPION clinical
trial (167). Patients and physicians developed excellent compliance to the IHM system, the
first were committed to prescribed medication and the latter via telemonitoring could adjust
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medication and doses to lower PAP (167). Desai et al. have also studied the “real world” use
of CardioMEMS and have seen that PAP telemonitoring leads to fewer hospitalizations due
to HF and comprehensive HF costs over 1 since its application and support its "real-world"
effectiveness (168).

With the financial burden of HF hospitalization still at large, reduction of HF hospitalization
using IHMs could relieve the Health system, provided that the initial investment costs are
carefully weighed and do not exceed potential standard care long-term costs. A recent
economic analysis based on the CHAMPION trial has studied the cost-effectiveness of the
CardioMEMS HF system, in comparison it to standard of care treatment for HF (169). With
an incremental cost-effectiveness ratio of $44,832 per quality-adjusted life year, the
CardioMEMS HF System was found to be in the high-to-intermediate value of what is
considered cost-effective, according to the American College of Cardiology/American Heart
Association (169, 170).

Besides the CardioMEMS HF system, two other PAP monitoring systems are currently in
working progress, one from Medtronic, Inc. (Minneapolis, Minnesota) and another from
Endotronix, Inc. (Woodridge, Illinois).(160) The one from Medtronic Inc. consists of a small
sensor with a battery in its capsule communicating to a Reveal LINQ implantable cardiac
recorder. It can monitor PAP, heart rate, arrhythmias and other patient data trends. The PAP
monitoring system from Endotronix is very similar to the CardioMEMS, but with a different
user interface.(160)

Left atrial pressure monitoring systems

Even though PAP is considered to be an acceptable surrogate for filling pressures, LV end
diastolic pressure (LVEDP) remains the gold standard for congestion estimation. Thus, LAP
would be a better choice for interpretation as it correlates well with LVEDP, ideally when
measured at the “z point”, the foot of the atrial c wave (171-173). While more cumbersome
and invasive to implant, an IHM for direct LAP measurement has been developed, the
HeartPOD (Abbott, formerly St. Jude Medical/Savacor, Inc.) (174). The HeartPOD system
includes a sensor placed in the LA, coupled to a subcutaneous antenna coil, a patient
advisory module and telemonitoring to a secure web location. After femoral venous access
and transeptal crossing of the interatrial septum, the tip of the sensor system is delivered to
LA, measuring LAP, temperature and an intracardiac electrogram. The patient’s advisory
module interrogates and gives power to the implant (Table 1) (174). In the prospective,
observational, first-in-human HOMEOSTASIS trial, the HeartPOD system was implanted in 40
moderately or severely symptomatic HF patients with previous hospitalization(s) (175).
Patients were advised to perform measurements twice daily placing the advisory module
over the subcutaneous antenna. In the first 3 months patients and physicians were blind to
measurements and treatment was performed upon clinical sign and symptoms. After the
blind period of 3 months, LAP findings were displayed directly on the advisory module to
patients, providing information for diuretic dose adjustment. At the end, HF hospitalizations
during the tiltration period were reduced by 59% (p=0.04) compared to the blind period
(175).

The LAPTOP-HF (Left Atrial Pressure Monitoring to Optimize Heart Failure Therapy Study)
was a prospective, multicenter, randomized, controlled clinical trial, in which the safety and
clinical effectiveness of LAP guided therapy, measured twice daily, in ambulatory patients
with advanced HF would be compared with a control group receiving optimal medical
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therapy (176). Patients enrolled in the LAPTOP-HF trial were NYHA 1l with at least one of the
following i) hospitalization for heart failure during the previous 12 months or ii) an elevated
B-type natriuretic peptide level, regardless of ejection fraction. Randomization to the
treatment or control group was performed via a 1:1 ratio in 3 layers, LVEF >35%, LVEF <35%
and the presence of a de novo CRT indication (176). However, recruitment in this trial ended
early, due to a transgression in implant-related complications. Still, preliminary results
presented during a Late Breaking Clinical Trials Session at the 2016 Heart Failure Society of
America meeting have shown that the overall trial result was negative. There was no
reduction in the combined endpoint of HF re-admissions and complications of heart HF
therapy (177). On the other hand, when these preliminary results were analysed using the
CHAMPION trial formula and endpoint, the LAPTOP-HF demonstrated its potential, as its
results were similar to those of CHAMPION (160).

Despite the initial discouraging effort of the HeartPOD system, LAP monitoring systems are
still in development, namely the V-LAP system (Vectorious Medical Technologies, Tel Aviv,
Israel) and another surgically implanted from Titan, ISS Inc. (Ypsilanti, Michigan).(160, 178)

ICD/CRT device diagnostic monitoring for HF patients

Telemonitoring embedded in CIEDs has obvious advantages and seems appealing; besides

therapeutic features (pacing, anti-tachycardia pacing, shocks and CRT), diagnostic features

such as arrhythmia events logbook, percentage of atrial and ventricular pacing, mean heart
rate and patient’s physical activity can be accessed remotely.

As mentioned above increased pulmonary congestion decreases thoracic impedance,
predicting HF aggregation before weight change, clinical signs and symptoms (146). In the
SENSE-HF (Sensitivity and positive predictive value of implantable intrathoracic impedance
monitoring as a predictor of heart failure hospitalizations) trial, intrathoracic impedance
measurements were performed in 501 HF patients with a newly implanted ICD, with or
without CRT, using the OptiVol® (Medtronic, Inc.) algorithm. The OptiVol® function received
FDA approval in 2004. In this trial, the sensitivity to predict HF events was at best 42% with a
positive predictive valve of 38% and also revealed many practical uncertainties such as
unreliability of impedance testing early after implant (179).

OptiVol® was also studied in the Diagnostic Outcome Trial in Heart Failure (DOT-HF), but the
trial was terminated early because of under-recruitment. Still, post-hoc analysis has shown
that mortality and re-admissions for HF wouldn’t have a significant reduction, even if
recruitment was ideal (180, 181).

In the Reducing Decompensation Events Utilizing Intracardiac Pressures in Patients With
Chronic Heart Failure (REDUCE-HF) trial, 400 NYHA lI-IIl patients were enrolled with an ICD
indication and a previous HF hospitalization (182). The implanted ICD had hemodynamic
monitoring abilities and patients were randomly assigned to a treatment group and to a
control group with no hemodynamic information. Due to early enrolment termination, the
trial’s primary clinical effectiveness hypothesis couldn’t be studied sufficiently because of
early recruitment closure. Still, the rate of HF equivalents was not different between the
treatment and control groups (182).

The Optilink-HF (Optimization of Heart Failure Management using OptiVol Fluid Status

Monitoring and Carelink) trial, used an OptiVol/CareLink® system (Medtronic, Inc.) to
provide physicians with wireless alerts of threshold deviations for worsening cardiac status
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(183). Among patients with advanced HF that received ICD with telemonitoring capacities,
fluid status telemedicine alerts did not significantly improve outcomes (184).

Based on an HF aggregation diagnostic algorithm including data such as long periods of atrial
fibrillation (AF), rapid ventricular response rate during AF, high night heart rate, low physical
activity, low percentages of bi-ventricular pacing, low heart rate variability, high fluid index
and ICD shocks, the PARTNERS HF (Program to Access and Review Trending Information and
Evaluate Correlation to Symptoms in Patients With Heart Failure) trial was launched (185).
This multicenter trial included 694 patients that received CRT-D and based on the above
algorithm, monthly review identified the ones at high risk for HF hospitalization. Patients
assembling positive device diagnostics had a hazard ratio of 5.5 (95% Cl 3.4-8.8; P <0.0001)
of HF hospitalization within 1 month (185).

In the EVOLVO study, 200 patients with a Medtronic wireless ICD/CRT-D with the CareLink
network were randomized into two groups (186). The first group had telemonitoring
features enabled, while the second (control group) had telemonitoring blocked. In the
control group, audible alerts were turned on with no transmission of data; in the treatment
group, all alerts were transmitted with no audible alerts. The primary endpoint of the trial
was emergency department or out-of-schedule in-office visits, and then secondary endpoint
included visits related to episodes of HF worsening arrhythmias-related visits or ICD-related
events. In the remote monitoring group, health-care use was reduced as well as clinical visits
(35% less, p=0.005), visits for heart failure, arrhythmias or ICD-related events (21%; p=0.001)
and time from ICD alert to review (24.8 days in the control group vs. 1.4 days in the
treatment group, p=0.001). In addition, telemonitoring significantly improved quality of life
based upon the Minnesota Living With Heart Failure Questionnaire (p=0.026) (186).

IN-TIME (Implant-based multiparameter telemonitoring of patients with heart failure) was a
multicenter prospective, randomized, and controlled, trial sponsored by BIOTRONIC SE
&Co.KG (Berlin, Germany) using sophisticated multiparameter telemonitoring in chronic HF
patients (187). 716 patients with an indication for ICD or CRT-D were enrolled, 664 of them
were randomized into two groups, one with telemonitoring features (n=333) and one
control group applying only standard care (n=331). Patients randomized were already
receiving optical medical treatment, with a LVEF £35% (mean LVEF 26%), mostly NYHA II|
(57%) and NYHA 1l (43%). Multiparameter monitoring included events of ventricular
tachyarrhythmias or shocks, atrial tachyarrhythmias, CRT pacing less than 80% for 48 hrs,
ventricular premature contractions >110 per hour or an increasing trend over 7 days,
decreasing patient activity over 7 days, abnormal IEGM or sensing safety notifications,
pacing or impedance safety notification and finally gap in data transmission for more than3
days. Follow up lasted for 1 year; primary outcome of the trial was a composite clinical score
(modified Packer score) combining all-cause death, overnight hospital admission for heart
failure, change in NYHA functional class, and change in patient global self-assessment, for
the intention-to-treat population (188). At 12 months, significantly fewer patients in the
home-monitoring group had reached the primary end point, worsening by modified Packer
Score, as well as fewer home-monitoring patients died of any cause over the study period.
The IN-TIME study alone had already shown a more than 50% risk reduction for all-cause
mortality in heart failure patients specifically (188). It was the first randomised controlled
trial showing a significant benefit of device-embedded multiparameter telemonitoring on
the clinical status in HF patients. It has shown that telemonitoring is feasible and should be
applied in clinical practice.
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In the REM-HF (Remote Management of Heart Failure using Implanted Devices and
Formalized Follow-up Procedures) study, conducted at 9 British hospitals, 1,650 HF patients
(mean age=70 y.o) had CRT-P, CRT-D or ICD implanted with remote monitoring features. The
patients were randomized to receive either standard care (control group) or remote
monitoring (189). Patients in the remote monitoring group had data downloaded
automatically from their device weekly and data report was transmitted to their physicians
providing instructions about medication and lifestyle, further in-clinic visits, or urgent visits
at the emergency room. On the contrary, patients in the control group did not have weekly
automatic downloads, just usual remote monitoring of their CIED (typically 3-6 monthly),
with additional standard care from their HF service. The primary endpoint of the study was
the first event of death from any cause or unplanned hospitalisation for cardiovascular
reasons. Secondary endpoints of the study included death from any cause, death from
cardiovascular reasons, and unplanned hospitalisation. After a median follow-up period of
2.8 years, no significant difference was demonstrated between the two groups regarding
primary end point events, which occurred in 42.4% of the remote monitoring group and
40.8% of the control group (hazard ratio 1.01; 95% confidence interval [CI] 0.87 to 1.18;
P=0.87). In addition, there was no significant difference between the two groups in the
secondary end point (190).

Summary

Identifying HF aggravation early, before it leads to hospitalization is critical and remote
hemodynamic monitoring can be a valuable tool to improve outcomes in chronic HF
patients. Stand-alone diagnostic IHMs or CIEDs piggybacked with telemonitoring features
could provide further information into these patients’ physiology, compliance and response
to pharmacological therapy, while potentially reducing the need and cost for in-clinic visits
or invasive hemodynamic procedures. However, clinical use and experience in
telemonitoring is still limited; effectiveness and safety regarding data in these patients
population must be notably examined. Following the FDA approval of the CardioMEMS HF
System, wide experience at major centers sets the pace for more randomized controlled
trials. Several questions are yet to be answered and firm conclusions are hard to reach.
What kind of patients’ population benefits the most, how often and is this technology cost-
effective? Which parameters should be observed and what are the ranges that require
action? More importantly are these systems user friendly, for patients and physicians both,
with minimal implantation hazard and complications during their use? These are the million-
dollar questions that require future research and need to be unravelled in order to make
telemonitoring in HF patient feasible and effective.
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Fig. 1 Implantable HF
monitoring devices. Elevation in
intra-cardiac pressures and PAP
occur several days or weeks
before clinical congestion,
leading to HF decompensation
and hospitalization. HF, heart
failure; LVEDP, left ventricular
end diastolic pressure; LAP, left
atrial pressure; PAP, pulmonary
artery pressure; CIEDs, cardiac
implantable electronic devices

Table 1 System and procedural characteristics. PAP, pulmonary artery
pressure; LAP, left atrium pressure: Fr, French gauge: PA, pulmonary

Autonomic ‘ .
_ adaptation {

Elevated
LVEDP

CIEDs telemonitoring
heart rate, arrhythmias, %
of pacing, patient'’s
activity and thoracic
impedance

artery; LA, left atrium; IU, international units; [V, intravenous; ICE,

Elevated PAP

Elevated LAP

HF decompensation
& hospitalization

HF signs &
symptoms,
weight
changes

intracardiac echocardiography; TEE, transesophageal echocardiography;
TTE, transthoracic echocardiography

PAP monitor

LAP monitor

Device name

Access

Delivery system

Imaging

Deployment description

Related implantable components
Procedure duration

Interrogation method

Antithrombotic therapy after the procedure

System longevity

CardioMEMS™

Venous, usually transfemoral

12 Fr introducer sheath, dilators, 110 cm PA

catheter, 0.018" » 260-300 cm guidewire
with angled or straight tip

Fluoroscopy, PA angiography

Release of preloaded sensor from over-the-wire

delivery system to the distal PA
None
20 min

Sensor-released energy responding to
radiofrequency pulse is detected
transcutaneously using the patient
electronics unit

Aspirin and clopidogrel for the first month,
afterwards aspirin indefinitely. If chronic
anticoagulation is needed, vitamin
K antagonists can be used instead
of aspirin after the first month

Everlasting

HeartPOD®

Venous (femoral and subclavian),
transeptal puncture is required

Brockenbrough needle via an § Fr
sheath, 11 Fr delivery sheath in
the LA. 5000 IU of heparin IV
are required during the procedure

Fluoroscopy, and TEE, TTE, or ICE

Sensor anchors are fastened to the
inter-atrial septum

Coil antenna and lead

About 1 h

The signal of the implanted sensor
lead-antenna coil signal is detected

transcutancously using the handheld
patient advisory module

Aspirin and vitamin K antagonist for
the first month, afterwards aspirin
indefinitely

Everlasting
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e Improvement in endothelial function and arterial elastic properties facilitates
response to cardiac resynchronization therapy (avaptnuévn avakoivwaon)
N D Karamichalakis (Athens,GR), | lkonomidis (Athens,GR), J Parissis
(Athens,GR), P Simitsis (Athens,GR), S Xydonas (Athens,GR), K Letsas
(Athens,GR), D Manolatos (Athens,GR), M Efremidis (Athens,GR), A Sideris
(Athens,GR), G Filippatos (Athens,GR)

ESC congress, Paris 2019

e Ventricular-arterial interaction predicts response to cardiac resynchronization
therapy: a link with improvement of endothelial function and arterial elastic
properties (eAeUBepn avakoivwon)

N Karamichalakis (Athens,GR), | lkonomidis (Athens,GR), J Parissis
(Athens,GR), P Simitsis (Athens,GR), S Xydonas (Athens,GR), K Letsas
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EuroEcho, Vienna 2019

e 0 poAog TNG KOALOKAG apTNPLOKAG oUTELENG OTLG KOPSLaYYELaKEG TTaBoEL-
BepameuTikeg TapepBaocelg (optAia)
Nik6Aaog KapapyaAdkng
NaveAARvio cuvédplo Opdadwyv epyaociag, Oscoalovikn 2019

e H Kowokn aptnplakr oulevén mpoPAEnel TNV avtanokplon otn Beparmeia
KOPSLOKOU EMAVACUYXPOVIOUOU
NikoAaog KapopyaAakng
3° Bpafeio mpodoplknG avakoivwong
21° NaveAAnvio cuvédplo Kapdilakng avenapkeiag, 2020
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