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Opkog

«ET1Te10 n didonuog Twv larpwyv ZX0Ar), Tou MNMpuTtavewg ETTIVEUCAVTOG £G TOUG EQUTOIG
d10dakTOopag dokiydoal e Katagiwaolv, auth 1€ Kal T lMputavnin dnuooia Tnvoe didwI
TTioTiv. HynoOe pe Toug dIdAEavTag Pe TaUuTNV TNV TEXVNYV, i0a YEVETNOIV EUOIOI, Tr O€ TEXVN
MNdauN 1T° eupapin xpHoeoBal Tn epauTou v Tw Biw, aAA” €1 86&av Beou Kal avBpwTTwV
owTnNPINV Kal TNG TTIOTEWG AUTAG TIMAV TE KAl OvnOIv TTav Je 6,TI INTPOU £PYOV 0TI, TTIOTWG
KAl aKPIBWGS KATA dUVAUIV KAl KPIOIV TNV €PNV €MTEAEWYV, TOiOI dE VOOEOUODIV, MV TE
TTAOUCIOI TUXWOIV OVTEG NV TE TTEVNTEG, OPOIN OTTOUdI TNV €K TEXVNG ETTAYIVEWV ETTIKOUPINV
MNOE, TTapaBOAWG ATTOTTEIPWHEVOG TNV TEO CONV ATTOKUBEUOEIV Und  TNTPEUCEIV ETTI
XPNHUATIOPNW A @ATIOC IHEPW. EG oIkiag O okOoag av £0iw, eoeAeNoe0Bal 1T WEPEAEIN
KAMVOVTWYV €KTOG €WV TTAong adiking. A &' av ev Bepatrnin ) idw 3 akouow 1 Kal Aveu
Bepatrning kata Piov avlpwttwy, a pn PATTOTE eKAaAéecBal £6w, olyhoeoBal appnta
NYEUUEVOG TA TOIAUTA, TNG OE TEXVNG €TIUEANOE0Oal KaTd dUvaulv OTToudrVv TTAgioTnV
TTOIEUMEVOG  OKpIBwoal TaUTng Ta Bfopia. Toiol de OpoTEXVOIOT @QIAOPPOVA KOl
QINAVOPWTTOV EPAUTOV At TTAPECEIV KAl OPEAG ADEAPOIOIV IOV ETTIKPIVEOIV APPETI TTAV
oQI TTPOBUPWG CUPPBAANSPEVOG €€ OTEO av weAIn yévolTo Toiol KAuvouaol. TauTtnv Jol TNV
eTayyeAinv emTeAéa TTOIEOVTI €in €TmaUupacBal Biou Kal TEXvVNG Kal Oedv KTrioaoBal

apnyova, TTapaaivovT 0 TAVAVTIO TOUTEWV»



-2TnV KOpn pou Mapiteivn TTou gival &TI TTI0 ONUAVTIKO £XW

otnv {wn pou.



EuxapioTieg

H tapouca diatpifr) dev Ba uTTopouce va eTTITEUXOE XwpPig TN CUPBOAN Kal UTTOOTAPIEN
TWV TPIWV E€CAIPETWV PMEAWV TNG ZUPPBOUAEUTIKNG ETTITPOTIAG, OTOUG OTToioug aicBdavopal
TNV AQVAYKN va EKPPACW TIG BEPUOTEPES EUXAPIOTIEG KAI TNV EINIKPIVI) EUYVWHPOOUVI UOU.
- Tov Opdtmiyo Kabnynth Maidiatpikrg tou EKIMA, k. AnuniTtpio Kagetlr, TOU Pou
€dwoe T OuvardTNTA KOl TIG KATEUBUVTAPIEG OONYieG yia Tnv eKTTOVNON TNG
O100KTOPIKNG dIATPIPAG
- Tov OpoTmigo Kabnynt KAvikn¢ Bioxnueiag tou EKMA, k. AnuiTtpio MoupyiwTn
XWPIG TIGC CUPPBOUAEG, TO TIPOCWTTIKO EVOIAPEPOV TOU KaI TNV EVEPYO CUPUETOX! TOU
o€ OAa Ta oT1adIa TNG HEAETNG, dev Ba riTav duvaTh N 0AoKArpwong TNG dIaTPIRNAG.
- v KaBnyntpia MNaidiatpikrg Tou EKIIA, K. AvaoTacia Fapouen, TTou ATav mavta
OITTAa pou, pe oupPBouleuce Kal e evBAppuve, eTTEBAEYE TNV OUyypA®r TNG Kal
ouVvEBAAE KaBopPIoTIKA OTNV OAOKANPWON TNG.

Oa ABeAa va suxapioTHow Bepud, Tov TTpwnV AleuBuvTr] -2ZuvTovioTh Tou Ne@poAoyikou
TuAMaTog Tou N. Maidwv ABnvwyv «lMavayiwtn & AyAdiag Kupiakou» k. KwvoTavtivo
2Te@avidn, TTou aykdAiooe Tnv 10€a, YE CUPPBOUAEUCE Kal oTABNKE OITTAQ pJou 0€ OAN TN
d1dpkeId OUANOYAG TOU UAIKOU TNG PEAETNG.

‘Eva pyeydAo euxapioTtw oTnv PeTETEITa AlcuBuvtpla — ZuvTovioTpla Tou Ne@poAoyikou
TUAPATOG K. Avdpoudxn Mntoiwvn kai TiIg AieuBuvTpieg K. BapBdapa Aokntr kai K. Mapia
MnAa, xwpig TNV cUPBOAN Twv OTTOIWV N €KTTOVNON TNG TTapoucag diaTpIBrig Ba nrav
aduvarn.

I01aiTepeg euxaploTieg oTig NoonAeuTpieg TG Movadag Texvntou Ne@pou yia TNV auépioTn
OUPTTOPAOTACT| TOUG.

Oa fTav TTapdAgIYn YOU va Unv euxXapIoTAoW Tov BIoAdGyo K. Aviwvn Mapuapivo yia Tnv
EVEPYO OUMMETOXN Tou, OAO QUTA Ta XPOvia, OTNV OAOKAAPWON TNG MEAETNG Kal Tn
OnuoCicuon TWV ATTOTEAECPATWY TNG, TNV TTAIdIATPO K. XTUAIav) ApaTraviwTn yia Tnv
BorB¢gia TTou pou TTPOCPEPE GTNV CUAAOYH TOU UAIKOU TNG MEAETNG Kal TOV XEIPOUPYO Kal
BiooTtatioTiké K. MNavayiwTtn Aukoudn yia TNV cupdBoAR TOu GTNV OTATIOTIKI avAaAuon Twv

ATTOTEAEOUATWYV TNG PEAETNG.



TENOG, opeilw €va peydAo euxapioTw oTov oUuCuyd pou AvaiobnoloAdyo k. ABavdaoio

XatlneAeuBepiou yia TNV AUEPIOTN CUPTTOPACTACH| TOU.
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2YNTOMEYZEIZ

HKI
MEA
NT-pro-BNP
XNN
A
ANP
BMI
BNP
BSA
DT

E

EF
eGFR
GFR
IQR
IVS
LA
LVEDD
LVESD
LVH
LVM
LVMI
PWT
RWT
SDS

HAexkTpokapdioypdenua

MeTaTpeTTTIKO £VCUMO QYYEIOTEVOIVNG

N-TEAIKO TUANA TTPO-0PPOVNG EKKPIONG TOU BNP
Xpovia VEQPIKA VOOOG

TaxutnTa TANPWONG apICTEPNG KOIAIOG

KoAtmik6é Natpioupnrikd lMetrTidio

AgikTnG palag ocwuaTog

Evke@aAiké NartpioupnTiko lMeTTidio

Emedaveia cwpaTog

XpOvog eNeAviong Tou Kupatog E

[MpwT0dI00TOAIKY TaXUTNTAG PONG MITPOEIBOUG BaABidag
KAdopa e€wbnong

EkTIpWPEVOG pUBUOG oTTEIpapaTIKAG dInBnong
PuBudg otreipapartikig dinénong
EvdoteTapTnuoplokd eUpog

TeA0BIOOTOAIKS TTAXOG HECOKOIAIAKOU dIapPAyUaTOG
MéyeBog apIoTEPOU KOATTOU

TeA0OIOOTOAIKN) DIGUETPOG APIOTEPHG KOIAIOG
TeAOOUOTOAIKN) DIGUETPOG APIOTEPNG KOINIOG
YT1repTpo@ia apioTePAG KOIAIOG

Mada apioTepig KoIAiag

Index TG pacag aploTePNG KOIAIaG

[Maxog TpdoBiou KOIAIOKOU TOIXWHATOG OTN dIACTOAN
2XETIKO TTAXOG TOIXWHATOG

2T00ePEG ATTOKAEIOEIG
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BIOFTPA®IKO ZHMEIQMA

OvopateTTwvuuo

Totog MNévvnong

‘Etog évvnong
Oikoyevelakn KardoTaon

EKNAIAEY2H

2T10IXEIWONG EKTTaideuon
Méon Ektraideuon
Avwrtarn Extraideuon

Eidikeuon

E&e1dikeuon

TITAOI
ATroAuTtnpio Aukeiou

Mruyio latpikAg ZX0AAS

: Kouptrapélou Aikatepivn Tou HAia
. ABAva
:17.11.1971

: 'Eyyauog Tékvo €va

: 8% Anportikd ZxoAgio Axapvuwv

: 5° ['upvdaoio kar 3° Aukeio Axapvwv

: 2xoAA latpikAg Tigioodpa Poupaviag

: Mondiarpiki oto Noookopeio MNMupyou HAgiag atrd
9/1999 €wg 3/2001 kai otnv B’ MNaudiatpikr) KAIVIKA
Tou lMNavemmoTnuiou ABnvwyv oto Noookopeio lMaidwv
MavayiwTn kai AyAdia Kupiakod.

:1. NeoyvoAoyia 6/2013 otn MENN ToU
MavemmoTtnuiou ABnvwy oto Noookopeio Maidwv
M kai AyAaia Kupiakod.

2. Avartrruglaknig MaidiarpikAg oto Noookopeio
Maidwv Ayia Zogia atméd 29/01/2020

: 06.06.1989 pe << [MoAu KaAa>>

: 18.09.1995 pe << Aiav Kahwg>>

Avayvwpion TitTAou Zmroudwv : 14.07.1997

TitAog EidikéTnTag Mauidiarpikig : 15.01.2008

Egei1dikeuoeig: 1. Neoyvoloyiag (2 £€1n)
2. Avatrtuglakng Maidiatpikig (oAokAnpwveTtal n 31ng Tov 3/23)

Ai1dakTopikn d1aTpIB OAOKANPWONKE Kal avauEveTal UTTOBOAN TNG.
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YtreuBuvn KaBnyntpia Mapouen A. (AvatrAnpwtpia KabnyriTpia Maidiatpikig).

TITAOZ AIAAKTOPIKHZ AIATPIBHZ
«To EykepaAikd Nartpioupntiké [Metrridio, BNP, cav deiktng augnuévou Kivouvou

EMQAVIONG TTPWIKNG KAPDIAYYEIOKAG VOOOU Ot TTaIdIA PE XPOVIA VEPPIKI VO0O0.» (UTTd
MEAETN) B’ Maudiarpikrg KAvikAg MNavetmiotnuiou ABnvwv.

MEAOZ IATPIKQN ETAIPEIQN
1. MéAog Tng Maidiatpikig Etaipiag EAAGOOG

2. MéAog NG EAnvIkAG ETaipiag AvaTTTugiakAg Kal ZUPTTEPIPOPIKNG MauidiaTpiKig
3. MéNog Tou laTpikou 2uAAGyou ABnvwv

4. Mélog TnG European Academy of Pediatrics

NIZTOMOIHZEIZ

» [loTotroinTiké ExTTaideuong 0To AvaTITUEIOKO
10T Bayley Il (Bayley Scales of Infant & Toddler Development) , «AlayvwoTikr &
OepartreuTikr) Movada yia 1o MNaidi 21mupog AogIadne»

» [MoTtotroinTikd Ektraideuong oto ADI-R (Autism Diagnostic Interview-Revised), o€
emitredo KAIvikAg AglotTioTiag, «AlayvwoTikr & OgpatreuTikr) Movada yia 1o MNaidi Z1rupog
Aogadneo»

» [MoTtotroinTikd EkTraideuong oto ADOS-2
(Autism Diagnostic Observation Schedule Second Edition), o€ emitredo KAIvIKrg
AglotmoTiag, «AlayvwoTikr) & OgpatreuTikr) Movada yia 1o MNaidi Z1rupog Aogiddng»

AMNAZXOAHZH
10/1997 -12/1997 :Tpiunvn ekmaideuon Nevikd Noookopueio Kutrapiooiag

12/1997 — 10/1998 : AypoTikdg laTtpog Kévrpou Yyeiag Kutrapiooiag
10/1998 — 03/1999 : YmrepdpiOuog larpog Kévrpou Yyeiag Kutrapiooiog
07/1999 — 09/1999 : >uvrovioTpia latpdg Maidikig Kataokrvwong KOPEAKO

09/1999 — 03/2001 :Eidikeudpevn latpog MNMaidiatpikou Turiuatog NoooKopEiou
Mupyou HAgiag

03/2001 — 03/2002 :YTrepdpiBuog latpdg 2T1aBuou Alpodoaiag kal Movadag
Evrarikig Oepartreiag Nevikou MNavapkadikou Noookoueiou
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TpitroAng
03/2002 - 06/2002 :latpdg Kévrpou AduvartiopaTtog Beauty and Diet

06/2002 — 3/2004 :latpog Turuatog EmayyeAparikou Checkup
latpikou Kévrpou ABnvwv

3/2004 - 3/2007 :Eidikeudpuevn latpog Maidiatpikig otnv B’ MavemmoTnuiakn
KAvikr) Tou Noookopeiou «I' k AyAaia KupiakoU».

4/2009 - €wg 4/2010 :Emikoupikdg MNaidiatpog otnv B’ Maidiatpikr KAIVIKA Tou
MavemoTtnuiou ABnvwy oto Noookopeio Maidwv
M kai AyAaia KupiakoU kail 01o Kévpo AnAntnpiaoewyv
(ka1 yia 2 yriveg atnv B’ MNaidiartpikn).

4/2010 - 4/2011: Emkoupikdg Maidiatpog atnv B’ MNMaidiatpikry KAIVIKI) TOU
Noaookopueiou Maidwv N kar AyAdia Kupiakou.

6/2011 — 6/2013: E¢c1dikeudpevn otnv MENN ToU Noookopeiou Maidwv I kai
AyAdia Kupiakou.

7/12013 — 1/2014: Zuvepyarng MNaidiarpog oto Noookopeio IAZQ Maidwv

3/2014 — ZApepa : EmpueAnTpia A’ otnv B’ MNMaidiatpikry KAIVIKF) TOU
Noaookopueiou Maidwv M kar AyAdia Kupiakou.

3/2020 — ZApepa Egeidikeuduevn otnv Avartrtugiokr MaidiaTpik o1o
Noookopeio Maidwv Ayia >o@ia.

KAINIKH EMIMEIPIA

1. Qg Eidikeudpevn latpog tou Maidiarpikou Turuartog Noookougiou

Mupyou HAgiag ouppeTeixa evepynTikG Kal avaAaBa utreuBuvoTnTeg TOO0 OTNV KAIVIKN
OpacTnpPIdTNTa GO0 KAl OTNV AVTIMETWTTION ETTEIYOVTWY TTEPICTATIKWY KATA TIG EPNUEPIEG,
eCWTEPIKA 1aTPEIa KAl TA €1I0IKA TTPOYPAUUATA TOU TUANATOG (EUPOAIOCHOI EIBIKWV
opAdwyv, EKTTAIOEUON YIO TNV UYEIQ OTO OXOAEIO).

2. Qg Eidikeudpuevn larpog MNaidiatpikng otnv B’ MNMavemmoTnuiakn

KAivikry Tou Noookopeiou «IM kK AyAdia KupiakoU» CUPUETEIXA eveEPYNTIKA Kal avaAafa
uTTEUBUVOTNTEG TOGO OTNV KAIVIKI) dpacTnpIdTNTa 00 KAl TNV AVTIMETWTTION
ETTEIYOVTWY TTEPIOTATIKWY KATA TIG EPNUEPIEG, OTA ECWTEPIKA 1aTPEia. ETTioNg
TTOPAKOAOUBNOA AVEANITTWG TO EKTTAIBEUTIKO TTPOYPAPHA TNG KAIVIKAG.
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3. Q¢ Eidikeudpevn latpdg Maidiarpikng otn Movada EvraTikrig Oepartreiag Neoyvwy Tou
Noookopeiou «I kK AyAdia KupiakoU», kaBwg kal ot Movada EvraTikrg OepaTreiag
Neoyvwyv Tou Noookopegiou «ANECAVOPa» EKTTAIDEUTNKA OTNV QVTIMETWITTION Bapiwv
TTEPIOTATIKWV.

4. Q¢ Eidikeupévn MNaidiatpog, Emkoupikdg latpdg otnv B’ MNavemoTtnuiakr KAvikr) Tou
Noookopueiou «IM k AyAdia KupiakoU» GUPUETEIXO evepyNnTIKA TOOO O0TNV KAIVIKN
OpacTNPIOTNTA KAl TNV AVTIMETWTTION ETTEIYOVTWYV TTEPIOTATIKWY KATA TIG EQNUEPIES KAl
OTA ECWTEPIKA 10TPEIA, OO0 KAl OTO EKTTAIDEUTIKO £pYO TNG KAIVIKAG. 2€ AUTO TO XPOVIKO
OIG0TNNA TTPAYHATOTTOINCA CNUAVTIKO apIiBUs epnuepiwy oTto Kévipo AnANTnNPIAcEWY
AOYW UTTOOTEAEXWONG TOU TUMUATOG.

5. Q¢ Eidikeupévn Maidiatpog, ETiKoupikds latpodg otnv B’ Maidiatpikf KAIVIKR Tou
Noookopueiou «IM k AyAdia KupiakoU» GUPUETEIXO evepyNTIKA TOOO O0TNV KAIVIKN
OpacTNPIOTNTA KAl TNV AVTIMETWTTION ETTEIYOVTWYV TTEPIOTATIKWY KATA TIG EQNUEPIES KAl
OTA ECWTEPIKA 10TPEIQ.

6. Q¢ Eidikeupévn MaidiaTpog, eCEIBIKEUOPOUYV ETTI TEOOEPA £TN OTNV AgIOAOYNOoN Kal
QVTIMETWTTION TTAIOIWV PE AVATIVEUOTIKA TTPORANUATO CUUMETEXOVTAG EVEPYA OTO
MveupovoAloyikd larpeio Tng B’ MavemoTtnuiokr KAivikiy Tou Noookopegiou «I1 k
AyAdia Kupiakou» €8eAOVTIKA TTEPA TOU WPAPIOU POoU, ETTICTNHOVIKG UTTEUBUVN
E.Tampavtdn.

7. Q¢ E&e1dikeudpevn NeoyvoAdyog, CeIDIKEUTNKO OTNV AEIOAOYNON KAl TNV TTEPAITEPW
QVTIMETWTTION TTPOWPWV Kal TEAEIOPNVWY VEOYVWYV OTa TTAdioia TG Movadag EvtaTikAg
O¢patreiag Neoyvwyv. EKTTAIBEUTNKA O€ TEXVIKEG DIACWANVWOEIG, TOTTOBETAOEIG
OMQAAIKWYV ayYEiWV, KABETHPWYV KEVTPIKWV PAERIKWY Ypapuwy, ToTroBeTAOEIG Bullau,
KQ.

8. Q¢ E&e1dikeudpevn NeoyvoAdyog cixa evepyry CUPHPETOXH WG TTAApWUA KIVNTAG
Movadag Neoyvwyv Tou EKAB.

9. Qg Eidikeupévn Maidiatpog evepyr) oupueToxn otnv B’ Maidiatpikf KAIvIkr) Tou
Noookopegiou «I1 Kk AyAdia KupiakoU» Kal 0TO TTPOYPANKO TWV EQNPEPIWV TNG KAIVIKAG.

10. Q¢ E¢e1dikeudpuevn AvatrTugioAdyog, KAIVIKO, EPEUVNTIKO Kal EKTTAIOEUTIKO €pYO OTN
Movada AvaTtrTuglakng kal ZupTrepipopikng MNaidiatpikng Tng A Maidiatpikng KAIVIKAG
Tou EBvikou & KatrodioTpiakou Mavemmotnuiou ABnvwy. Y1reuBuvn Movadag: Av.
KalnynAtpia I. MNMepPavidou.
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2YITTPA®IKO EPIO - AHMOZIEYZEIZ
«Madiatpikry latpikAg 2xoAnNg ABnvwvy» Tou KkaBnynty Ka@erdry Anuntpiou, Ke@AAaio
«/\OIJWEEIG AVWITEPOU AVATIVEUOTIKOU»

«Plasma Brain Natriuretic Peptide Levels in Children with Chronic Kidney Disease and Renal
Transplant Recipients: A Single Center Study» Garoufi, A.; Koumparelou, A.; Askiti, V.;
Lykoudis, P.; Mitsioni, A.; Drapanioti, S.; Servos, G.; Papadaki, M.; Gourgiotis, D.;
Marmarinos, A. Plasma Brain Natriuretic Peptide Levels in Children with Chronic Kidney
Disease and Renal Transplant Recipients: A Single Center Study. Children 2022, 9, 916.

BPABEYZH

Tou latpikoU ZuAAdyou Mupyou OAupTriag yia TNV KATWOI epyacia Tou 4°Y
MapTtreAotTOovvnoiakou latpikou ouvedpiou (A.Taoodtroulog, K.MNavéra,
A.KouptrapéAou,A. XatlneAeuBepiou. Agia kal kKAIvIKr Xpnoitudtnta tng CRP otn
dI1apopIKr dIAyVwOon MIKPOPBIAKWY KAl I0YEVWY ACINWEEWV Kal TV
TTapakoAoubnon TnNG avratmokpiong oTnv Beparreia, Abstracts 4°Y
MapTtreAotTovvnoiakou latpikou Zuvedpiou 2000:53)

ZENEZ TAQZZEX
1. AyyAIKA
2. Poupdvikn

IKANOTHTEZ

- Baoiki yvwon HAekTpovikwv YTToAoyIoTWV

EOEAONTIZMOZ

1. EpPoNaopdg oe karauhiopoug ABiyyavwy oto Nopd HAsiag ota TTAdiola
opdaong TG Nopapyiag HAciag kai Tou XapdyeAou Tou MNMaidiou.

2. EBehovtig OAuptmiakoi Aywveg AOHNA 2004

EKMAIAEYTIKH APAXTHPIOTHTA

A. QX EKIMAIAEYTHZ

1. KaBnyntpia IEK ®iAiatpwyv yia duo e¢dunva ota Béuarta (Mpwtwv Bonbeiwy,
AvaioBnaoioloyia, Avatopia, Puaioloyia, apuakoAoyia, OpBoTTedIKN)

2. Kabnyntpia TEE Kutmrapiooiag yia éva egdunvo ota Béuparta (Bloxnueia,
dappakoAoyia kai MNaboAoyia)

3. KabnyAtpia IEK T[Mupyou HAgiog yia éva egaunvo oto B€pa (AtrooTeipwon,
ATtroAUpavon)
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4. Q¢ e1dikeupévn TTaudiaTpodg Tou Noookouegiou «IM kK AyAdia KupiakoU» avéhaBa tnv
eKTTaidEUON TWV QOITNTWV TNG laTpIKAG ZXO0AAG KaToTTIV aitpaTog NG B’ MNINK.

B. XYMMETOXH 2E ZYNEAPIA — 2EMINAPIA

1.

2.

7.

9.

19° MeTekTTaI®EUTIKO Zepvapio Maidiatpikng B’ MaidiatpikAg KAivikng MNavemoTtnuiou
ABnvwv, Abriva 1999

11 MetekmraudeuTikry Huepida Maidiarpikng KAivikig Kapapavdaveiou Noookopuegiou
Maidwv Marpwv, MNatpa 1999

MaveAAAvio Zuvédpio MaidikAg kal EenPIkAg MNuvaikoAoyiag «ZTo KaTw@Al Tou 21°V
aiwvay, @sooalovikn 1999

13° MetekmraideuTiko Maidiatpikd Aiquepo Noookopeiou MNaidwv «H Ayia Zogiay,
Abriva 2000

2" MetekraudeuTikr) Huepida Maidiatpikng KAiviking Kapapavddveiou Noookopgiou
Maidwv Marpwv, MNarpa 2000

3° MaveAAvio Zuvédpio Anudoiag Yyeiag kal YTnpeoiwyv Yyeiog «Yyeia 21», ABriva
2000

9" EmoTnuovikr) Ainpepida MNaidiarpikwy AvatrveuoTikwyv Mabrioswyv, Abriva 2000
4° MaptreAotrovvnoloko latpiko >uvEdpio, TpitroAn 2000

38° MNaveAAivio MNaidiatpikd Zuvédpio, Kwg 2000

10. 11° MeTekTraudeuTIKO Zepivapio Maidiatpikrg KAivikng MNavemmoTnuiou Martpwy, Marpa

2000

11. 20° MeTekTTaudeuTIKO Zepvapio MNMaidiatpikrg B’ Maidiatpikhg KAIvIKNG MNavetmioTniou

Abnvwv, Abriva 2000

12. 27° MaveAAnvio latpiko Zuvédpio, ABriva 2001

13. 11° MaveAArvio Zuvédpio MepryevvnTikAg latpikAg, ABriva 2001

14. 39° NMaveAArvio Maidiatpiko ZuvEdplo, Xepodvnoog Kprtng 2001

15. 21° MeTekTTaudeuTIKO Zepvapio Maidiatpikrg B’ Maidiatpikg KAIvIKNG MNavetmioTniou

Abnvwv, Abriva 2001

16. 4° >epivapio Evrarikig Oepatreiag «KukAogopikr) KatatrAngia», ABriva 2001

17. 7° Ailatoueokd MeTamTuxiakd ZeUIvapio «AvaTTveEUOTIKA) Avettdpkela ETTikaipa
¥

Béuaray, ABriva 2002
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18. 5° Zepivapio Evrarikig Oepatreiag «OgeoBaoikry looppotria», ABriva 2002
19. 40° MaveAArvio Maidiatpiko ZuvEdplo, Osocalovikn 2002

20. 22° MetekttaIdeuTIKO 2evapio MNaidiatpikng B’ Maidiatpikrig KAvikAg MavemmoTtnuiou
ABnvwv, Abriva 2002

21. 4" MetektraideuTikil Huepida «To aAAepyIkd TTaidi oTtnv 1aTpIkr TTpdagn», ABriva 2003
22. 9° [MaveANAvio Zuvédpio EvraTikig Oepartreiag, ABriva 2003

23. 6° Zepivapio Evrarikng Ogpartreiog « Yowp kal HAekTpoAUTeGY, ABriva 2003

24. 29° [NaveANAvio laTpikd Zuvédplo,

25. 41° [NaveAivio MNaidiatpikd Zuvédplo,

26. 24° MetekttaIdeuTIKO 2epvapio MNaidiatpikng B’ Maidiatpikig KAvikAg MNavetmoTnuiou
Abnvwv, Abriva 2004

27. 7° Ogpatiko Zuvédplo EvraTikig Oepatreiag «Aoipwéeigy, ABriva 2004

28. Evnuepwtikd 2epivapio MNaidiatpikng Tou latpikou ABnvwv «H TTaidiatpiky oTtnv
Tpagn», Abriva 2005

29. 25° MetekttaideuTIKO 2epvapio MNaidiatpikng B’ Maidiatpikig KAvikAg MNavetmoTnuiou
ABnvwv, Abriva 2005

30. 43° NaveANAvio Maidiatpikd 2uvédplo,
31. 4° Opovtiotipio Eidikeuopévwy Maidiatpikng ota EppoAia, Abriva 2005
32. 44° [MaveAAqvio Maidiatpikd Zuvédplo,

33. 26° MetektaideuTikO Zepivapio Maidiatpikig B’ Maidiarpikrig KAvikAg Mavetmiotnuiou
Abnvwv, Abriva 2006

34. MaveArvio Zuvédpio ANepyloloyiag,
35. 45° MaveAAqvio Maidiatpikd 2uvédplo,

36. 27° MetektraideuTikd 2epivapio Maidiatpikig B’ Maidiarpikrig KAvikAg Mavetmiotnuiou
Abnvwv, Abriva 2007

37. Evnuepwrtikd Zepivapio MaidiatpikAg Tou latpikou ABnvwyv «H TTaidiarpikr) otnv
Tpagn», Aériva 2007
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38. 4° Emoio Merekmraideutikd  Zepivapio  Madiatpikig  «Hpépeg  Maidiatpikng

Evnuépwaong», ABriva 2008

39. 9" MetekTTaudeuTIKr) Huepida « To AAepyIkO Maidi otnv KAivikn Mpagn», ABriva 2008

40. MetekmraideuTtikd PpovtioTripio «MaidiaTpikng Aeppatoloyiag», ABriva 2009

41. MetekraideuTiko PpovrioTrpio «AucAimdaipieg o€ Traidid kai eprioug», ABriva 2009

42. 29° MetekttaIdeuTIKO 2epvapio MNaidiatpikng B’ Maidiatpikig KAvikAg MavetmoTnuiou

ABnvwv, Abriva 2009

43. 530 NaveAAivio MNaidiaTpikd Zuveédplo

44. 540 MNaveAivio MNaidiaTpikd Zuveédplo

45. 55° MNaveAAnvio MNaidiatpikd Zuvédpio

46. 56° MNaveAArvio MNaidiatpikd Zuvédpio

47. 8° [NaveANAvIo ZuvEédpIo AvaTTTUIaKNG Kal ZUUTTEPIPOPIKAG MNaidiaTpIkAg

48. 57° NaveAivio MNaidiaTpikd Zuveédplo

49. 90 MaveANAvIo ZuvEdpIo AvaTTTUEIOKNG KOl ZUUTTEPIPOPIKAG MNaIdIaTpIKAg

50. 10° NaveAAvio Zuvédpio AvaTTTugIaknG Kal ZUPTTEPIPOPIKAG MaidiaTpikAg

(Mpoedpeio)

EZQTEPIKOY

41t Annual Meeting of the European Society for Pediatric Research

18t International Jordanian-Greek Medical Congress, Audv lopdavia 2000

ANAKOINQZEI>

1.

Papadopoulou E, Serefoglou T, Tassopoulos D, Koumbarelou A. Special
importance of breastfeeding among low-income families, trends of breast feeding in
this population in a region of Greece and health personnel’s role. 1%t International
Jordanian-Greek Medical Congress, Amman Jordan 2000
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. L.Mammavaotacdtroulog, A.Xat¢neAeuBepiou, A.KouptrapéAou. O ouvduaouog
XEIPOUPYIKNG-XNMEIOBEPATTEIOG KA AKTIVOBEPATTEIAG OTOV KAPKIVO TNG ATTOXETEUTIKAG
oupo@opou 0dou. 27° MaveANAqvio latpikd Zuvedpio 2001

. L.Mammavaotacdtroulog, A.Xat¢neAeubepiou, E.Matrayswpyiou, A.KoupTtrapéAou.
XEIPOUPYIKA AVTILETWTTION aoBevwV Pe KapdIoAoYIKA TTPORANMATA TTOU dEV ATAV
duvarr N SIAKOTT) TNG AVTITINKTIKAG aywyng Twv. 27° MNMaveAAfvio laTpikd ZuvEédplo
2001

. E.MNammadotouou, B.Toitorg, B.Katretaviog, N.21dnpotmoulog, A.KouptrapéAou.
[MPOANTITIK TTPOCEYYION YEVVIOEWY O€ £PNPRES UNTEPES. AVAAUCT XOPOKTNPIOTIKWV
MNTEPAG KAl TTOPAYOVTWYV KIVOUVouU. MNaveANvio Zuvédplio Maidikig kal EenPIkAg
["uvaikoAoyiag «2T0 KAaTw@AI Tou 21°Y aiwvar, @sooalovikn 1999

. A Taocoootoulog, A.Kouptrapéou. Epttodia otov euoAiacuod Twy abiyyavwy. H
aviodTNTA OTNV EMPONIACTIKI) KAAUWN CUVOEETAI E TN PTWXIA KAl T
TTEPIBWPIOTTOINCT TTAPA UE QUAETIKOUG TTONITIOUIKOUG TTapdyovTeg. 13° MaveAArvio
2uvédplo EANVIkAG ETaipiag Koivwvikng Maidiatpiknig, Marpa 2001

. A Tacooomoulog, K.llavéra, A.KouptrapéAou. Agia kal KAIVIKR) xpnoigdtnta mng
CRP otn dia@opikr) O1dyvworn MIKPOBIOKWY KAl 10YEVWVY  AOIHWEEWY  Kal TN
TTAPAKoAOUONON TNG avTaTToKPIoNG TNV Bepatreia. 4° MNMauTtreAotrovvnolako laTpiko
2uvédplo, TpitroAn 2000

. E.Natmmadotroulou, A.KouptrapéAou. KpiTikr) agloAdynon TOKTIKWY EPBOAIOCUOU TOU
TTaIdIKoU TTANBuCoPoU aBlyydvwy oTn Treploxr HAgiag, TTpoodiopioudg ePTTOdiwy OTOV
eMPoAlaopd. 38° MNaveANAvio MNadiatpikd Zuvédplo, Kwg 2000

. ATaocooomoulog, O.zepépoylou, A.KouptrapéAou. MnTpikOG OnAAocuOG  Kal
Bpoyxikd doBua. 39° MaveAArvio Maidiatpiko >uvEdpio, Xepodvnoog Kprtng 2001

. A Taocoootoulog, A.KouptrapéAou. ETITTOAAOUOG GOOUATOG KAl AVOTTVEUCTIKWV
CUNTITWHATWY OTA TTaIdIA TNG TTPWTNG dNUOTIKOU TNG TTEPIoXNG MNUpyou HAgiag. 39°
MaveAAAvio Maidiatpikd ZuvEdplo, Xepodvnoog Kprtng 2001

10. A.KoupTtrapéAou. ZUykpITIKA agia Twv JEIKTWYV AcidwENG oTn dlIapopIkr) didyvwon

TOU EPTTUPETOU KATA TO TTPWTO 24wWp0. 39° MNaveAArvio MNaidiatpikd Zuveédpio,
Xepodvnoog Kprtng 2001

11. N.21dnpdmroulog, A. TaodtrouAog, A. XatlneheuBepiou, B.Tormong, A.KouptrapéAou.

AVATITUEN TOU BPEPOUG KATA TOUG TTPWTOUG 6 PVEG TNG CWNG O€ OXEON KE TN
IaTPOPI) KAl TN KOIVWVIKOOIKOVOWIKH KaTaoTacor. 39° MNaveAArvio MNaidiatpikd
2uvEdplo, Xepodvnoog Kprtng 2001

12. . Kotowvn, A.TacodtrouAog, E.XpioTtotrouAou, X.KaoTtavag, A.KouptrapéAou.

EmmiroAaopog doBuarog ota raidid TG 1ng dnuoTikou treploxns Mupyou HAeiag. 40°
MaveAAAvio Maidiatpikd ZuvEdplo, O@sooalovikn 2002
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13. A.TacodtouAog, ®.MTtrakotrouAou, 1. Kotowvn, E.XpioTotrouAou,
A.KouptrapéAou. H TOKTIKI) avauovrg Kal TTapakoAouBnong yia Tn AeAoyiopévn
XPron avTIBIOTIKWY OTr CUPTITWHATOAOYIa o&giag péong wrimidag gival duvartr) Kal
avaykaia. 40° MaveAArvio MaidiaTpikd Zuvedplo, @cooalovikn 2002

14. A Kopounhdg, A.KouptrapéAou. Neoyvikd Tepatwpata KEQOARG Tpaxrou. 43°
MaveAArvio Maidiatpiko 2uvEdpio, Kwg 2005

15. A.KopounAdg, A.KouptrapéAou. NeotTAaopaTikig aimioAoyiag aipvidia Trrwon TG
akong. 43° MNaveAArvio Maidiatpikd Zuveédpio, Kwg 2005

16.. A. lNMoupTaidng, A.KouptrapéAou. NeoTrAaoieg BwPOaKIKAG KOIAOTNTAG PE aouvron
KAIVIKT) TTpOBOAN o€ TTaidId. 44° lMaveAArvio Maidiatpikd >uvedpio, P6dog 2006

17. M.KwoTtdkn, A.KouptrapéAou. [Nepypagr] TTEPIOTATIKOU, DIOXIOEG TTAYKPEAS OE€ TTaIdI
4 €TWV PE UTTOTPOTTIACOVTA ETTEICODIA TTAYKPEATITIOOS. 44° TlaveAArvio MNaidiatpikd
2uvédplo, P6dog 2006

18. E.Koeptdidou, K.I'kdAToI0U, A.KoupTtrapéAou. Eyke@aAikr) aigoppayia wg ekdNAwon
uTToRITaMivwong Kail o€ veoyvo. 44° lMaveAArvio Maidiatpikd >uvedpio, P6dog 2006

19.E.AxAadd, B.Ayiokupiakiwtng, E.lpapparikég,  Kawoupng,  M.Aoupdkn,
M.Mtrovatdkn, A.Kouptrapéhou, E.lMepyavrou, M.AUpa «ETTiktnTn dlatapaxr Tng
TAENG PE BeTikA LA o€ kopitol 6,5 eTwv. MNepiypagn trepirtwongy, 53o MaveAArvio
MadlaTpIKG ZUVvEDPIO

20. M.Aoupdakn, MN.Koudakn, I'.Kaywoupng, E.BoupBag, E.NikoAaidou,
A.Kouptrapélou, M.Bakdakn, M.FaAeTa€AAN «EoTieg EPUENIKAG alpoTToinong
oTov OTTAAvVa 0 a0Bev hE OPOCUYN OPETTAVOKUTTAPIKA avaiyia. MNepiypagn
TTEPIOTATIKOU» 530 MNaveAArvio MNaidiatpikd Zuveédplo

21.E.l'papparikog, Z.Mammaxpnotidou, A.llava, B.Ayiokupiakiwtng, [.Kayoupng,
A.Kouputrapélou, E.Todmmpa «MepiTrTwon aido@ayoKuTTapIKoU cuvOpduou o€ TTaIdI e
TTOPATEIVOUEVO EUTTUPETOR, 530 MNaveAArvio Maidiatpikd ZuvEdpio

22.11.Koudkn, Z.MatraxpnoTidou, M.Mtrovardkn, E.AxAadd, M.I'kpek, A.KouptrapéAou,
oapng  «MnviyyImIOOKOKKIKA — unviyyimda 1 ypitrmn?  ETmraypultivion  yia 0
d10¢pOopPOodIAYVWON TOUG OTA OPXIKA OTAdIa TNG vooou. Napouaiacn TTEPIOTATIKOUY,
530 MNaveAAivio MNaidiaTpikd Zuveédplo

23.1.®opakha , AKwtoia, [.Kaywoupng, Z.Mamaxpnotidou, K.TqQouBag, A.
Kouptrapéhou, A. AeAig, loapng «Eenpn 15 etwv pe diapnTIKr KETOEEWON Kal
ooBapn uttepTpiyAekepidaipiay», 540 MaveAAvio Maidiatpikd Zuvedplo

24. M.Mmovardkn, |.®apdkAa, E.BouuPBag, A.Kouutrapédou, M.AUpa, M.BdAapn,
A.Nouptoidng «Bpé@og 3 pnvwv he Asuxaipia dEpPaTogy, 540 MaveAAvio Maidiatpikd
2UVEDPIO
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25.2. Mouokou, . ®apdkAa, M. Tappd, X. Ale€dmourog, A. Kouptrapéou, Z.
MaoTpoyidvvn, K. Boudpng, E. Katoapou- MNektaoidn «Eyke@aAiTida Tou 2TeAEXOUG
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EIZAIQrH

H Xpoévia Negpikr) Nooog (XNN) ival pia copapr} kal duvnTika 8avatneopog vooog
TToU TTPOORAAEl TTaIdIA Kal eVAAIKEG TTAYKOOHIiwG. Maidid pe TeAIkou oTtadiou XNN
utrohoyiCovtal o€ 15 mrepimmTwoelg ava 1.000.000 ava €1og. Ta aitia Tng XNN duvartal va
gival eTTKTATA 1) OUYYEVH, ME TA TEAEUTAIA va eppavifovtal ouxva otnv TTaidikA nAikia. H
TTPOYVWOTN TTAPAUEVEI OUOUEVNG, UE TN CUVTPITITIKA TTAEIOWN@Iia TWV TTAIBIWY PE TEAIKOU
otadiou XNN va odnyouvTal o€ JeTapdoxeuon veppou Kal Ta TTaIdId TTou UTToRAAAOVTAI
o¢ aiyokdBapon va utroAsitrovral 50 €Tn O0€ TTPOCDOKIYO ETTIRIWONG ATTO TOV YEVIKO
TTANOUGCO.

Mépa atrd mn BvnrotnTa TTou cuvodeuel TNV XNN, n onuavTtikdTaTn voonpeoTtnTa TTou
eMavieTal atroteAei peiCov TTPORANUA yia TNV TTPOYvVWON Kal TNV TroIdTnTa (WG Twv
aoBevwv pe XNN. EmmimrAokég epgpavifovral oxedov ammo kabe ouoTtnua. MNépa atd Tig
TTPOPAVEIG dIATAPAXEG OTNV OUOIOOTACHN TOU VEPOU, TWV NAEKTPOAUTWYV Kal TOU
o¢eoPaaoikou 1ooduyiou, Ta TTaidid pe XNN gugavidouv diatapaxEg otnv aunon Kai oTIg
JIATPOYPIKEG TOUG OUVNBEIEG, MEIWPEVN AVOOOAOYIKY aTTdvTnon OTOUG EUPOAIOCUOUG KAl
TTOANQTTAEG ETTITTAOKEG ATTO TO QUPOTTOINTIKO, VEUPIKO KAl JUOOKEAETIKO GUCTNUA.

EvrouTolg, Ta kUpia aitia voonpotnTag Kal Bvntotntag mou cuvodeuel Tnv XNN egival
atroTEAEOA TNG TTPOCPBOANG Tou KapdiayyelakoUu cuoTAPaTog. YTroloyicetal o011 1o 40%
Twv BavaTtwy atmd XNN oTtnv TTaidiki nAIKia o@eiAeTal o€ TITTAOKA aTTO TO KAPdIAYYEIAKO
ouoTnNua. 2TIG MIKPEG NAIKIEG, O KUPIOTEPEG ETITTAOKEG  €ival oI appubpieg, ol
BaABidoTrabeieg Kal N puokapdIoTTabela, evw Ta TTaIdIA AuTA BpioKOVTal O€ AUgNUEVO
Kivouvo yia aipvidio Bdvarto. e peyaAuTtepn nAikia kar otnv eviAikn (wr, N KUpia aitia
voonpoTNTag Kal Bvnrotntag, €ival n abnpookAnpwrTik kapdiayyeiok véocog. H
OUVETTIOpAoN KAAOIKWV KAl PN-KAQOIKWY TTapayovTwy KIvOUVOU OTTWG €ival n utrépTtacn,
n duoAimdaipia, n avriotaon oTnV IVOOUAivn, n oupaipia, n utrofitagivwon D kal o
UTTEPTTOPABUPEOEIBIONOG, €ival UTTEUBUVOI yia TNV €YKATAOTAON KAl TNG €CENIEN TNG
KapdIayyelakAG vOoou.

ATIO Ta avWTEPW €ival CAPES OTI N EUPECT TTPWIKWY OEIKTWV EKTINNONG TOU KIVOUVOU,
€ival KPITIKAG ONUOCiag yIa TOV EVTOTTIONO TWV aoBevwyv TTou BpiokovTal o€ JEYAAUTEPO

KivOUVO yia KapdIayyeIoKES TTABAOEIG WOTE VO OPYavWOEi pia TTpwiun TTapéupaocn.
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To EykepaAiké Narpioupnriko [lemrridio (BNP) cival yéAog TnG OIKOYEVEIQG TWV
VOTPIOUPNTIKWVY TTETTTIOIWY, TA OTToia aTTOTEAOUV £va €VOOKPIVIKO OUCTNUA TTOU puBuidel
TNV KapdIoKr Kal Tn VEQPIKNA Asitoupyia. Kupieg dpdaoeig Tou gival n ayyelodlaoToOAr, n
Kapdlakr avadlauop@wan Kal N TTPooTacia armrd TNV KUTTAPIKI KATAOTPO®r KATd TNV
loxaigia. Ta emmitreda TOU OTO Aipa augdvovTal 0€ APKETEG TTABOAOYIKEG KOTAOTACEIG KAl
avadelkvuouv TNV €¢ENIEN TOu agova KapdIAG — VEQPWYV. Z€ KAIVIKO €TTITTEDO, N YETPNON
TOU  XPNOIYOTTOIEITal w¢g PIOdEIKTNG yia T dIdyvwaon Kal TNV TTPoyvwon apKETWVY
KapdIakwyv TTadnoewv. AKOun, Ta etritreda Tou BNP i Tou trpo-treTmidiou Tou (NTpBNP)
OTO aipa atroTEAOUV TTAEOV XPrOINOUG OEIKTEG TNG KAPOIAKNG AEITOUPYIOG Kal oTa TTaIdId
ME Kapdlayyelakn vooo.

Me Bdon Ta avwTépw, dev atroTeAEl EKTTANEN N okéwn OT1 Ta eTTiTreda BNP duvartal va
aglotroinBouv wg TTpwIPog OeikTNG Kapdlakhg duoAeiroupyiag oe Tmaidid pe XNN. Ta
TEAEUTAIO £TN UTTAPXOUV ava@opE oTh BIBAIoypagia, TTou avadeikvuouv Ta OQEAN Xprong
Tou BNP wg d¢iktn kapdiayyelokwy TabAoewv o€ TTaidiaTpikoug aoBeveig e XNN.

H TTapouoa TTpooTITIKA HEAETN OXEDIACTNKE VA EPEUVNOEI TN CUCXETION TWV ETTITTEOWV
Tou BNP o010 TTAGOpa pe deikTeG TNG VEQPPIKAG Kal KAPOIOKAG AgIToupyiag Kal aAAoug
O¢eiKTEG KIVOUVOU Yia KapdiayyelokEG voooug, o€ TTaidid Kal e@rfoug pe XNN otadiou 2-5
KAl JETOPOOYXEUPEVOUG, TTOU TTaPaKOAoUBoUVTO 01O Ne@poAoyiko Turua Tou N. Maidwv
«M. & A. KupiakoU».
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A. XPONIA NEOPIKH NOZOZ (XNN)

A1. Opiop6g XNN

O 6pog xpovia veppikry vooog (XNN) trepiAapBdvel GAOUG TOUG TUTTOUG MEIWMPEVNG

VEQPIKNG AEITOUPYIOG, aTTO TNV ETTATTEINOUMEVN VEPPIKI AEITOUPYia £WG TN 0oBapr) VEPPIKN

avetrrdpkela [1]. O 6pog autdg aVTIKATEOTNOE TOV APXAIOTEPO OPO «XPOVIA VEPPIKA

QVETTAPKEIA», O OTT0i0G Xpnoiyotroinonke £€wg 10 2002. Qg XpoVvIa VEPPIKI AVETTAPKEIA

(XNA) ¢€ixe opiotei n  TTPOOBEUTIKN) EKTITWON TNG  VEPPIKAG  AgIToupyiag, Trou

XapakTnpIfoTav ato peiwon Tou pubpou otreipapaTikAg OiInenong (GFR) oe Tipég kaTtw

armo Ta 75 ml/ min /1,73 m2 em@daveiag cwuaTog [2].

O 6pog XNN 6BeoTriotnke 10 2002 atmd 1o National Kidney Foundation Kidney Disease

and Outcome Quality Initiative (NKF KDOQI) Group [2]. Ta duo avegdptnta KpITApIa yida

TOV 0pIohO XNN 1TEpIAapBavouy:

1) otrol0dnTToTE A0BEVN £XEI VEQPPIKT BAGPRN TTOU dIOPKEI TTEPIOCTOTEPO ATTO 3 PAVEG, TTOU
opideTal WG OOWIKN ] AEITOUPYIKI DUCAEITOUPYIQ TWV VEQPWYV, UE I XWPIG EKTTTWOT) TOU
GFR kal ekdnAwvetal €ite pe dlatapaxéG oTnv 1I0ToAoyia i OToug OEIKTEG VEPPIKNG
BAGBNG, 1Tou TTEPIAaPBAvouv TTaBOAOYIKA euprjuata aT1rdé TO diud, Ta oupa i Tov
QATTEIKOVIOTIKO €AEYXO

2) GFR pikpdtepo Twv 60ml / min / 1.73m? yia 3 1} TTEPICCOTEPOUG PAVEG, UE Il XWPIG
VveppIkn BAGRN [3]

A2. Z1ad1a XNN

2UPQWVA JE TOV VEO OpPIOUO dlakpivovTal 5 oTAdIa VEPPIKNG VOOOU.

214810 1: Ne@pikr) BAABN pe @uatoloyikd ) auénuévo GFR (>90ml/min/1.73m?)
214810 2: Mikpr) pgiwon Tou GFR (60-89ml/min/1.73m?)

214810 3: Métpia peiwan Tou GFR (30-59ml/min/1.73m?)

214810 4: XoBapn peiwan Tou GFR (15-29ml/min/1.73m?)

214810 5: Nepikr averrdpkela (GFR<15ml/min/1.73m? 1} aipokdBapan) [2-3]
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A3. Ymroloyiopog GFR

Q¢ pubuog otreipapatikng dinénong (GFR) opiletal 0 Gykog Tou uypou TTou QIATPAPETAI

aTTo TA VEQPIKA OTTEIPAPATA, OTNV KAWa Tou Bowman, avd povada xpovou [4]. ZuveTtwg

10 GFR avTioToIXEi OTO PUBPO VEPPIKAG KABAPONG O TTEPITITWOEIG OTTOU N OTTOIAdNTTOTE

oucaia QIATpApeTal EAeUBEPA Kal OUTE ETTAVOPPOPATAI OUTE EKKPIVETAI ATTO TA VEQPA. 2¢€

auTtrv Tnv Tepimrtworn, 1o GFR katapetpd TRV TTOOOTNTA TNG OUCIAG OTA oupd, TTOU

TTPOEPXETAI ATTO VAV OUYKEKPIPEVO OYKO QipaToq [5].

H diadikacia utroAoyiopou Tou GFR diagopoTroisital ota Taidid o€ ox£0N UE TOUG
evijhikeg [6]. To ekmipwpevo GFR (estimated GFR, eGFR) Beswpeital 1o agiotmoTog
Oeiktng amdé 10 GFR [7]. Emi TOoUu Trapdvriog xpnoigotrolouvial 3  JIOQOPETIKEG
TTPOOEYYIOEIG yIa TOV uTToAOYIouO Tou GFR oTa TTaidiqd, or:

1) utroloyiopdg Tou GFR pe ™ xprion Tou UWOUG Kal TNG KPEATIvivng opou, TTou
TTPOTABNKE a1TO ToV Schwartz. Xpnoiyotroigital o€ aidid 1-18 £1wv kai uttoAoyigeTal
pe Bdon ToV TUTTO:

eGFR=0,413 x (Uwog/kpeaTivivn opou)

OTTOU TO UWOG METPIETAI O€ €KATOOTA (CM) KOl n Kpeativivn opou o mg/dL. H

utroAoyi{éuevn Tiun avTioTolxei o mL/min/1.73 m?. H otaBepd k (0,413) TpotroTroisital

avaloya, woTe va €XEl epappoyn o€ AAAEG NAIKIEG, KABWG Kal o€ TTPOWPA veoyva [8-

10].

2) utmrohoyiopdég Tou GFR pe ™ xprion 1ng ouotarivng C (cystanin C) opou.
Xpnotyotroigital o€ TTaudid 1-18 €Twv Kal uttoAoyideTal ge BAon Tov TUTTO:

eGFR =70,69 x (cysC)?-93

otrou n cystanin C opou petpiétal o€ mg/L. H utroAoyi{Ouevn TIUA QVTIOTOIXEI O€

mL/min/1.73 m? [11,12].

3) utroAoyiouog Tou GFR pe mn xprion Tng cystanin C, Tng KpeaTivivng Kai Tou alwTou
oupiag aipartog (BUN). Xpnoiyotroigital o€ raidid 1-18 e1wv kal utroAoyieTal e Baon
TOV TUTTO:

eGFR = 39.8 x [0yog/kpeativivn]®4%8 x [1.8/cysC]°4'® x [30/BUN]%079
X [1.076%Y%P] [1.00%°PT'] x [Uyog/1.4]%-17°
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OTTOU TO UWOG UETPIETAI O€ PNETPA (M), N KpeaTivivn opou oe mg/dL n cystanin C opou

oe mg/L kai To BUN og mg/dL. H utroAoyi{opevn Tiun avtiotoixei og mL/min/1.73 m?

[11,12].

2TIG TTEPICCOTEPEG TTEPITITWOEIG N TTPWTN TTPOCEYYION ETTIAEYETAI yIA TNV APXIKH Kal
yprniyopn ekTipnon tou GFR, evw o1 emmdpeveg dUO emAéyovTal OTAV TTEPICCOTEPA

epyaoTnplakd atmmoteAéopara gival dlabéoiua [13].

A4. EmdnuioAoyia XNN

H emitrrwon tng XNN kaBopiletal OUOKOAQ 0TOUG EVAANIKEG KAl AKOPa OUOKOAOTEPO OTA
TTaidid. 21 HMA utroloyietal 611 utmpxav 26.000.000 aoBeveig pe XNN tnv 1rEPiodo
peTagu 1999-2006 kai ekaTOPPUpPIO akOopa o€ kKivouvo va avarrtu¢ouv XNN. O
EMTTOAAOPOG oTa TTaIdIA dev €ival yvwoTOG aAAG uttoAoyileTal o€ 82 TTEPITITWOEIG avd
1.000.000 ava €106, evw Ta TTaIdIG pe TeAlkoUu oTadiou XNN utroAoyiCovrar oe 15
TepImTTwoelg ava 1.000.000 avd €roc. H 10etrg emBiwon oe trepimtwoelg XNN 110U
eMpavioTnke otnv epnpeia civar 80% [14]. Ytroloyiletal 6T 0TO GUVOAO TWV ACBEVWV PE
XNN T10 1-2% €ivail TTaidia [15].

AS5. AimioAoyia XNN

H XNN pT1ropei va gival ouyyeviig i ettiktntn. Ta aitia Tng XNN ota 1Taidid, avaloya Je
TNV NAIKia dgixvovtal otov lMivaka A1 [3]. Z1a PIKPOTEPNG NAIKIAG TTAIDIR OPEIAETAI KUPIWG
O€ QVATOUIKEG AVWHAAIEG TOU OUPOTTOINTIKOU CUCTANATOG EVW OTA JEYaAUTEPA TTAIDIA O€

oTreipapatoTTaBeieg [14].

Mivakag A1 Aitia XNN o€ tTaidia

Aitia ZuxvorTnTa
2TTEIPAPATOTTABEIEG 33%
KuoTteooupntnpikr TaAivopounon / amogpagn / 25%
AoIpWEEIg
2 UYYEVEIG VEQPOTTADEIES 16%
Ne@pikr) uttotTTAacia / arrAacia 11%
Ayyelakég dUOTTAOTIEG 5%
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A6. KAivikn eikéva XNN
2€ YeVIKEG YpauMEG N KAIVIKE €ikéva TNG XNN ota TTaudid mrepiAappavel 4 otadia:
= 1° o1dadio: utroloyietal 011 TO GFR peiwveral oto 50-75% TOU QUGIOAOYIKOU Yia
TNV NAIKia. O1 aoBeveig TTAPAPEVOUV QCUPTITWHATIKOI. 2T0 TEAOG TOU OTAdIOU AuTOU
TTapATNPEITAI AUENON TNG OUPIAG, TNG KPEATIVIVNG Kal TNG TTapabopuovng.
= 2° otadio: utroAdoyiCetan 611 To GFR peiwvetal oto 25-50% ToU QuaioAoyikou yia
TNV nAKKia. Xapaktnpifetar aommd  ocofapr], QACUPTITWHATIKI  TTPWTEIVouUpia
(>1000mg/dl). AAAa xapokTnpIOTIKG cupfuaTa eivar n uttooBevoupia Kal n
VUKTOUPIO. 2€ AUTO TO OTADIO OI AOIMWEEIG KAl N apuUdATWON OTTaViwg ATToTEAOUV
TTPOBANMQ.
= 3° oradio: xapaktnpicetal amd GFR 010 10-25% TOoU QuGIoAoyIKoU yia TNV NAIKia.
Kuplapxouv o1  KAIVIKEG €kONAWOEIC TNG avaldiag, TG ogEwong, NG
UTTEPPWOQATAIYIOG KAl TNG UTTOORACTIQIMIAG, €V  EUQAVICETAI KOl VEPPIKA
00TEOdUOTPOYIA.
= 4° oradio (TeAikd): 10 GFR BpiokeTtal kGTw atrd 10 10% TOU PUOIOAOYIKOU YyIa TNV
NAIKia. 210 oTad10 auTd KUPIapXoUV 00BAPESG KAIVIKEG EKONAWOEIG aTTO TO VEUPIKO,
TO KAPDIAYYEIOKO, TO YOOTPEVTEPIKO, TO JUOOKEAETIKO KAl TO AIMOTTOINTIKO GUCTNUO

Kal To TTaudi xprdel apeong évapéng aigokadapong [16-17].

AT7. Mpéyvwon XNN
H péon 10etng empBiwon Twv TTaidiwv pe XNN kupaiveral atmd 79 £wg 82% evw n péon
20eTAG emBiwon KupaiveTal atro 66 £€wg 79% [18-20]. H ouvoAikr BvntoTnTa TWV TTAIBIWV
pe XNN eivar 30 @opég peyaAutepn amd Tnv avagevoupevn Adyw nAkiag [21]. H
OUVTPITITIKI] TTAcioyn®ia Twv TTaldiwv Pe TeAikou oTtadiou XNN Ba odnynbouv o¢
MeTapooyxeuon veppou. O p€oog xpovog ato Tnv évapén NG XNN péxpr Tnv TeAIKOU
otadiou XNN ] TNV YETAPOOXEUOT VEQPOU gival TTEPICOOTEPO aTTO 10 £TN VIO APXIKES TIUEG
eGFR a16 45 - 90 mL/min/1.73 m? kai 0.8 £€1n yia apxiké eGFR até 15 - 30 mL/min/1.73
m?2. Ta TTaIdId Ye OTTEIPANATIKR VOOO £XOUV KT ekTiunon 43% AlyoTepo puéco Xpovo PéEXP!
TNV ekdOAAwoN Tou TeAikou oTadiou XNN [22].

Mépa Opwg amd tnv emmimrwon ™G XNN otnv emBiwon, onuavtikd 6€pata

TTPOKUTITOUV Kal aTTd TNV voonpoTnTa TTou ouvodeUel Tn vooo. O1 eTTITTAOKEG TNG XNN eival
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TTOMEG KAl aQopouv o€ OXedOV OAa TO CUCTAUATA TOU OCWMPATOG. AIOTAPAXEG OTNV
OMOIOOTACT) TOU VEPOU, TWV NAEKTPOAUTWYV Kal TOU 0&e0Baaikou Icouyiou, duoBpeyia Kal
KabuoTépnon TNG augnong, MeElwpEVn Auuva OTIG ACIMWEEIG Kal aTmmavinon oTtnv
avoOoOoTIoinon, avalyia, UTTEPTPOYIa TNG ApIOTEPAG KOIAIOG Kal TTPWIKN aBnpooKANPWTIKA

vOOOG gival pepIkES atTod TIG eTITTAOKEG TNG XNN, KaTd TNV TTaIdIKK KAl €pnPIKr nAIKia.

A8. EmirrAokég XNN

[MoAAEG eITTAOKEG aTTd dIAQOPA CUCTAPATA TOU OPYAVIOPOU avaTiTuooovTal, KaBwg N
VEQPIKN OuoAeiToupyia egedicoeTal. 21 KUpleg €mMTTAOKEG TNG XNN oTta taidid
TepIAauBdavovtal dlIaTapaxEeG Tou UBATOG, TWV NAEKTPOAUTWY Kal TOU 0O&EORACIKOU
IocoCuyiou, TNG AUgNONG KAl AVATITUENG, KABWG £TTioNG diaTapaxEg AAAWY OpUOVWY OTTWG

TNG EPUBPOTTOINTIVNG, TNG IVOOUAIVNG KAl TWV BUPEOEIDIKWV.

A8.1. Aiarapaxésc ornv opoiooracn udarog, NAEKTPOAUTWV kai osofacikou

1oo{uyiou

H opoidotacn UdATog, 0ZEwv Kal NAEKTPOAUTWV Egival CWTIKAG ONUAciog yia TTOANEG
METABOAIKEG DIEPYQTIES KAl TN OWOTA AEITOUPYia TWV 0pyAvWY TOU avOpwTTiVoUu CWHATOG.
O1 veppoi €xouv poAo-kAe1di otn dlathpnon Kal pubuion autig Tng opoidéoTaong. H
dlatapaxr Twv pUBPICTIKWY AsiIToupyiwv, wg atroTéAeapa TNG XNN, odnyei o€ diatapaxEg
TOU 100QUYiou UBATOG - NAEKTPOAUTWY KaI TNG 0&E0BATIKAG ICOPPOTTIAG, Ol OTTOIEG YTTOPEI
va gival atTeIANTIKEG yia Tn Cwr [161].

H diatapaxr) NG ouoidoTaong udatog CUPPBAAEl TNV AVvATITUEN KAPJIaYYEIOKWY

ETTITTAOKWV KaI XEIPOTEPEUEI TNV TTPOYVWON Twv TTaIdIWV he XNN. H utreppopTwon udatog
odnyei 0g augnon Tou KAPSIAKOU QOPTIOU Kal KAPDIAYYEIOKEG ETTITTAOKEG, Ol OTTOIEG
arroteAoUv TRV KUpia aitia Bvnrotntag ota Taidid pe XNN [155].

O1 nAekTPOAUTIKEG dlaTapax£g eival ouxveég oTa TTaidid pe XNN.

H utrepkaAiaiyia gival n ouxvotepn kal coapoTepn diatapaxr Kal mMOEIVWVETAI 000

eCehiooetal n XNN. H peiwpévn otreipapatikr) dinlnon kai ikavotnta CwANvapIaknig
atrékkpiong Tou K*, ouxvd o€ cuvduaopod pe diaita mAouoia o K* gival ol KUPIEG QITIEG

TNG utrepkaAiaipiag [29,30]. AANeg auTieg €ival: a) n xopriynon @apudakwy OTTwG ivai ol
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QVOOTOAEIG TOU OUCTHUATOG PEvivn - ayYEIOTEVOiv — AaAdOOTEPOVN, B) N dIOKUTTAPIKA
petarommon tou K'Y Aoyw 1ng MO, TnG QVETTAPKEIAG IVOOUAIVNG KAl TOU IOTIKOU
KATaBOAIOHOU TT.X. TNG algOAUCNG KAl Y) O UTTOPEVIVAIMIKOG UTTAADOOTEPOVIONOG [161].

2¢ NiyeG TTEPITITWOEIG TTAPATNPEITAI UTTOKAAIQiYia TT.X. o€ ouvdpouo Fanconi) [2].
Mtropei €mmiong va o@eiheTal OoTn XpHon MN-KaAloouvTnpnTiIKwy dIoupnTIKWY, OTNV
utTopayvnaolaidia, otnv aAkGAwaon, o€ EuETOUs Kai o€ didppoia [161].

H utrovatpiaiyia civai €triong ouxvry otnv. XNN, AOyw peiwpévng OTTEIPAPATIKAG

dINBNoNG KAl cwANVapPIaKNG pUBPIoONG. YTTepvaTtplaiyia atravTaral TToAU 1o otravia [161].

O1 diaTapax£¢ Tou payvnaiou ouvABwG UTTOdIaYIYVWOKOVTAL. 2TA EVWPIG OTAdIA TNG

XNN 10 payvroio ocuvnBwg dev dIATapACOETAl. € TTIO TTPOXWPENUEVA OTAdIA, UTTOPEI va
TTapaTnEnOei UTTEP-Yayvnolaigia AOyw TnG MEIWHEVNG OTTEIPANATIKAG dInbnong, TTou

MTTOPEI va TTupodoTNBEi aTTd pia dlaTpo®r TTAoUCIa O€ PJayvhoIo A Kal atrd @APPOKA TTOU

TTEPIEXOUV PAYVOI10. YTTOUAyVvNOIQIYia PITTOPED ETTIONG va TTapaTnEnBEi g TTEPITITWOEIG

QVETTAPKOUG TTPOCANYNG, MEIWUEVNG EVTEPIKNG ATTOPPOPNONG KAl AugnPEévNG OTTWAEING
1.X. 0€ didppoia [161].

H kupia diatapaxn TnG 0&E0BATIKAG I00PPOTTIAG TTOU AVATITUCCETAI OTOUG QOBEVEIG

pe XNN eivar n xpovia petaBoAikh otEwon (MO). H etriTrtwon augdvel 600 eEeAicoETal N
XNN. MeAétn trou trepiéAape 3900 aoBeveig pe XNN oTtadiwv 2-4 £d1&e o1t MO (HCO3
<22 mEq/L) €ixe 10 7% autwv pe XNN oTtadiou 2, 10 23% autwv pe XNN oTadiou 3 kail 10

33% autwv pe XNN otadiou 4. 21a TTpwipa oTtddia g vooou n MO cuvodeustal atmod
@UOI0AOYIKG XAoHa aviovTwy (XA), v oTa TTio TTpoXwpenuéva (GFR <30ml/min/1,73m?)
XapakTtnpifetal ammo augnuévo XA [161].

O1 KUpIOI TTABOYEVETIKOI JNXAVIOKOI TTOU TTPOKOAOUV PETARBOAIKN 0&€won o€ TTaIdIA JE
XNN egival n peiwpévn eravappd®non dITTAVOPOKIKWY, N JEIWUEVN OUVOEON aUPwVIag
KAl N MEIWMEVN AaTTOBOAN 0gEWV aTTo TOug VEPPOUG. [evikd, n TrTwon Tou GFR kdTw ato
50% Tou @uOloAoyikoU OuvodeUeTal ATTO  HEIWON TNG  €TTAVAPPOPNONG  TWV
ITTavOpPaKIKWY, N oTroia odnyei o€ ogéwon [2,28].

H MO otnv XNN 1TpoKaAgi KOTABOAIOPO TWV TTPWTEIVWYV KAl EKPON aoBECTiou ATTo Ta
OO0TA PE ATTOTEAECUA CAPKOTTEVIA KAl ATTOMETAAAWON TWV o0TWV [2, 28, 161]. AKOuN,

ouvodeUETal ATTO diaTtapaxn TNG AUENTIKAG OpPOVNG Kal IVOOUAIVNG Kal a1t KabuoTépnon
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NG augnong. TEAOG, odnyei O TaXUTEPN XEIPOTEPEUON TNG VOOOU KAl O augnuévn
BvnoipyotnTa [161].

A8.2. Aiarapayxég orn Bpéyn kair auénon

H XNN emrnpeddel pe TToOANOUG nNXavioPoug TNV augnaon Kai TNV wpigavaorn Tou opyaviouou
[23]. H mAeiovotnTa Twv mmaildiwv pe XNN 1Tapoucidlel onuavTik kabuoTtépnon tng
augnong.

H kaxecia ota TTaidid pe XNN dev €xel HEAETNOET ETTAOPKWG O OXEON ME TOUG EVAAIKEG.
Kuplol yeveoioupyoi TTapAyovTeg ival n avopesia, n au¢nuévn karavalwaon Bepuidwy,
OKOUA Kal o€ ETTAPKI TTPOCANYWN, Adyw Tou augnuévou PETABOAIKOU puBuoU Kal O PHUIKOG
KaTtaBoAIopog. AANoI TTaPAYOVTEG TTOU CUVTEAOUV OTNV KAXESia €ival n OuCTNUATIKNA
PAeypovr Kal evOOKPIVOAOYIKEG dlaTapaxES. H eEao@AAion IKavoTToINTIKWV BepUidwy gival
BepeNudOOUG ONUACIag yIa TNV CWUATIKH KAl VEUPOQIoONTNPIAKr avaTITuén, KUpiwg ota
veoTepa TTaudId pe XNN [26].

To p€oo vwog Twv Traidiwv e XNN eival Toulhdxiotov 1,5 oTaBepEG AaTTOKAIOEIG KATW
atro TNV PEon TIPNA yia TNV nAiKia kal To @uAo [3,38]. MNapdyovTeg TTou OXeTICOVTAI PE TNV
KabuoTépnon TNG aug¢nong ival N JETABOAIKT) 0&Ewan (avaoTEAAEI TNV TTAAUIKT) €KKPION
KAl €KQPAON TNG au¢nTIKNG OPUOVNG), N HEIWMEVN BePUIOIKA TTPOCANWN, N METAROAIKNA
VOOOG TWV 00TWV, N EAATTWHPEVN TTAPAYWYr YovadoTpOTTwy OpUOVWY, N avTioTaon 0TV

augnTikA opudvn Kal Ta augnuéva eTTITTEDA TTPWTEIVWYV TTou deopguouy Tov IGF-1 [24] [17].

2uyva, ol aoBeveic ue XNN gpgavifouv kaBuoTépnon oTnv €vapén TnG e@npeiag, evw

n évapgn TG €@nPeiag TEAIKA PTTOPET va ETTIBEIVIOOEI TTEPAITEPW TNV VEPPIKH AEITOUPYia
[25]. H kaBuoTépnon TG 0€COUAAIKAG WPINAVONG OPEIAETAI OTA PEIWPEVA ETTITTEDA TNG
WOBUAGKIOTPOTTIOU OPPOVNG KAl TNG TEOTOOTEPOVNG TTOU TTAPATNPEOUVTAI OE £€PNPBOUG UE
XNN [17].

H €mMBOETIKN QVTIUETWITION TNG AVOPESIAG, N ETTAPKNG BEPUIBIKN KAAUWYN KAl N OWOTH
dlaxeipion Twv acBevwyv Pe CUPPBOUAEUTIKI] attd €I0IKO dIaTPOPOAOYO gival CWTIKAG

onuaciag yia 1a TTadid ye XNN. H €ykaipn Kal armmoTeAEOUATIKN, KATA TO duvaTtov,
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QVTIMETWTTION TWV ETTITTAOKWVY TNG VOOOU, €ival TTOAU ONPAVTIKI YIQ TNV IKAVOTTOINTIKA
augnon kal avamTuén Twv TTadiwv Kal €pnpwv pe XNN. H utraABoupivaipia Kal n KaknA

BpEyn cival TTPOYVWOTIKOI BEIKTEG augnuévng BvntdTnTag o€ TTaudid pe XNN [27].

A8.3. Evaiolnoia ortic AoiuweIS Kai avoooamravrnorn orous EUoAiacuougs

O1 aoBeveic ye XNN kal oupaiyia TTapOUCIAlouV HEIWPEV AVOOOAOYIKH GUUVa KOl
ouxvoTepn  eu@avion  Aolpwéewv. EmmAéov, TTapoucidlouv  KaBuoTépnon OTnv
ETTOUAWON TWV TpauudTwy [17].

OAa ta mmaidid pe XNN, akoupa kal autd 1Tou €xouv uttoBAnOei o peTaudoxeuon
VEQPOU, TOava Ba £xouv HEIWPEVN aTTAVTNON oTa €UPOAIa Kal/f] PEIwUEVN BIAPKEIX
avooiag. Or1 Kuplol aITIoAoYIKOi TTapAyovTeG gival n idia n véoog 1 n AneBeioa Beparreia.
Id1aiTepn TTpoooxn Xprdouv Ta guPoAia Tng nTaTitdag B kal Tou TTveupoviokokkou. Ol
ao0B¢eveic UTTO alpokaBapon Bpiokovtal o€ augnuévo Kivouvo yia Aoipwen atrd nrratitda
B kai ocuoTthveral ouxvog €Aeyxog avriowpdtwv [31]. EmTTpooBeTa, aoBeveic e
VEQPWOIKO ouvdpopo kal XNN Bpiokovtal o€ au¢nuévo KivOuvo yIa TTVEUUOVIOKKOKIKEG
AoIHWEEIG Kal yI' auTo ouoThveTal EYROAIACHOG TO00 pe TO 130Uvapo oculeuyuEvo OO0 Kal

ME TO 230Uvapo TTOAUCAKXapPIBIKO ePBOAIO [2,37].

A8.4. AiuaroAoyikég diarapayxéc
O1 aoBeveic pe XNN 1Tapoucialouv TTOIKIAEG QINATOAOYIKEG OlaTAPAXEG, Ol OTTOIEG
ouoxeTiCovTal e TNV dIAPKEIQ KAl TO 0TAdIO TNG VOOOU.

H avaipia cival n 1Mo ouyxvh aigatoloyikry diatapaxry ota 1aidid pe XNN, pye Tnv
ETTITITWON VA augavetal 600 e¢eAicoeTal n vooog. MNapartnpeital oe oxedov 6Aa Ta TTaIdId
TTOU €ival o€ aiyokaBapon. H avaipia givar ouvABwg vopudxpwun, VOPHOKUTTAPIKA [3,
17]

H aimoloyia 1Tng €ivar mmoAutrapayovtikr). H ouxvotepn aitia €ivalr n pEIwPEVN
gpUBpOTTOINCN, KUPIWG AOYyw AVETTAPKEIOG TNG EPUBPOTTOINTIVNG, OAAG KAl TNG TTAPOUTIag
AVOOTOAEWV TNG EPUBPOTTOINONG KAl TNG iVWONG Tou PHUEAOU Twv ooTwyv. O1 diatapaxEg
€ival TTI0 €VTOVEG O€ TTEPITITWOEIG UTTEPTTAPABUPEOEIBIOUOU. AAAEG aITiEG €ival n Bpdxuvon

TOU XpoOvou CWwNAG Twv epuBpwv AOYwW aIOAUONG TTOU OQ@EIAETAl O EEWOWMATIKOUG

40



TTAOPAYOVTEG, N ATTWAEIA AiJATOG KAl N AVETTAPKEIA C10rPoU Kal BITAPIVWY (TT.X. QUAIKOU
0¢€og). TéENog, n xpovia @Aeyuyovr], N OUCTNUATIK VOOOG Kal N €UUNVog puon
TTPOKEIMEVOU YIa €PnPEG, €ival TTAPAYOVTEG TTOU CUUPBAAOUV OTRV €yKATAOTAON TNG
avaipiag [3, 17].

O1 aoBeveig TTApPoOUCIACOUV KOTTWON, AVOPESia, MEIWMPEVN avToxr oTnv AoKNnon,
KataBAiyn kai diatapaxeég Tou Utrvou [3]. H TTapoucia avaidiag peiwver aiobntd tnv
TToI0TNTA (WNG TWv TTaIdIWY PE XNN. MMapdAAnAa, emiBapuvel TIG €MITTAOKEG aTTO TO
Kapdlayyelokd cUoTnPA, AuEavel Tn BvnToTNTA, £VW MEIWVEI TNV TTIBAvVOTNTA €UPECNG
oupBartou 801N, AOyw NG euaicONToTToINONG O€ dIAPOPETIKA HLA péow Twv TTOAAATTAWY
MeTayyioewyv [32].

ECaitiag OAwv Twv avwTépw, N CUCTNPATIKA TTAPAKOAOUBNON TNG AlooPaIpivng Kal
TWV EMITTEDWV 0101 PoU gival TTOAU onuavTikn yia Ta Taidid ye XNN. Ta emmitreda yia tnv
évapén epuBpotroinTivng dia@épouv avaloya Pe To @UAO Kal TNV nAIkia [33]. MeAéTeg o€
epnpoug pe XNN avedeitav Tn onuaoia tng xopriynong o1dripou o€ mraidid ye XNN kai
Béommioav wg épia eMITUXOUG pUBNIONG TNG avaiyiag, etitreda @eppitivng >100 ng/ml kai
KOpEOoUoU Tpaveeppivng >20% [34] MpoTindTePn 0006 Xoprynong TTApAaMEVEL N ATTO TOU
otopartog [35].

OpopBokuttdpwon 1 BpopPBoTtrevia atravrwvral miong o€ acBeveig pe XNN.

MeAéTn o€ Taudid pe XNN £3¢e1ge 011 41% eixav BpopBokuttdpwon. H evepyoTtroinon

TWV QIJOTTETAAIWY, TTOU ATTOdIOETAI OTIC OUPAIUIKEG TOEIVEG, DIEYEIPEl TNV BPOUPWTIKA
dlgpyaoia augavovTag Tov Kivduvo BpouBwoswy.

H BpopfoTtrevia TTaparnpeital cuxvoTepa o€ aoBeveig TTou gival e aigodidAucn Kal
gival ouvrBwg TTOAUTTAPAYOVTIKAG aITIoOAoyiag. ATTODIOETAI O PEIWMPEVN TTAPAYWYH KOl
augnuévn KataoTpo®r Twv CAIMOTTETOAIWY. H peiwpévn TTapaywyr) MUTTOpEl va gival
ATTOTEAEOA TNG UTTOBPEWIAG, TNG AVETTAPKEIAG BITAPIVWV, TWV AOIHWEEWY KOl PAPPAKWV.
H augnuévn KataoTpo@r] UTTOPEl va €ival avooo-£AeyXOUEVN TI.X. O€ OUOCTNUATIKO
epUONUATWON AUKO, va OQEIAETalI OTN XOPNyNoN APUAKWY TT.X. NTTAPivNS (OXNHATIOUOG
QVTIQIMOTTETAANIQKWY QVTIOWPATWY) ] O€ PNXAVIKOUG TTAPAYOVTEG TI.X. ECWOWMNATIKA

KUKAOQOpIa, HEPPPAvVES dIGAUONG.
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"evikd, n OuCAEITOUPYIa TWV AIPOTTETAAIWY €ival CUXVOTEPN OE TTPOXWPNHEVA OTAdIA
XNN, pe TOUG a0Beveig TTou gival o aIgoKABapon va £xouv augnuévo Kivduvo TOOO
aigoppayiag 600 kal Bpouwong [163].

AlTOPAXEC TWV AEUKWV aIgoo@aIpiwy €TTiong Trapatnpouvtal o€ TTaidid pe XNN.

MeAETN €0€1Ee OTI TO 28% Twv TTaAIdILY e XNN gixav AEUKOKUTTAPWON, M€ dIAQOPOTToiNoN
TOU TUTTOU TWV AeUKWV. O augnuévos aplBuodg AEUKWYV ATTOTEAET TTPOYVWOTIKO TTapayovTa
NG €¢€Migng TnGg XNN [164].

A8.5. Neupoavamrulakég diarapayxés
Ta Taidid pye XNN BpiokovTal o€ augnuévo Kivouvo yia gUQAVIOTN VEUPAVATITUSIOKWY
dlatapaxwyv. MeyaAuTepo Kivouvo dIaTpEXouv oI aoBeVEig TTOU EPgavifouv UTTEPTAcn, Ol
OTTOio!I QaiveTal va £xouv XapnAdTepo 1Q atrd Ta uyir Taidid TG NAIKIOG TOUG Kal TOUG
aoBeveic ye XNN xwpig utréptaon [36]. & OUyKpION PE TOUG OUVOMNAIKOUG TOUg, Td
TTaIdId pe XNN €xouv ouxvoTepa HEIWMEVN OXOAIKN atrodoaorn. O1 vEupOoavaTITUSIOKES
QOKIJACiEG, O OKINATIEG HVANNG KOl EKTEAEOTIKAG AEITOUPYIaG €TTNPEAlOVTAl AVAAOYQA PE
10 BaBud TNG XNN [36].

H oupaipikr] eykKe@AAOTTABEIO OTA TTAIOIA EKONAWVETAI JE PN EIDIKA CUPTITWHATA OTTWG
arovia, KOTTwon Kal KAataBAiyn, evw o€ TTI0 TTPOXWPNMEVO OTADIO PTTOPET VA EJPAVIOTOUV

MUOKAWVOG, UTTEPAEPEVN OMIAIQ, oUyXuon, OTTACMOI Kal yuyxwon [17].

A8.6. MUOOKEAETIKES ETTITTAOKES

H XNN ouvodevetal atrd peiwon g PUIKNAG Padag, duvaung Kai AsiItoupyiag, n otroia
QEPETAl WG oapkoTTevia. e TTpoxwpnuéva otadia XNN, n ikavotnTa AoKNoNG YEIWVETAI
Kal eykaBioTaral puikr) aduvapia kal TEAIKA atpo@ia. KpITikG pOAO 0TV QePOUEVN WG
«€TKTNTN IToxovopiak puotraBeia» tng XNN Traifouv n peiwon TNG QVATIVEUOTIKAG
MITOXOVOPIOKAG AEITOUPYIAG, JUIKNG MITOXOVOPIAKNAG NACAG KAl TTAPpAYWYNG EVEPYEIAG OTO
OKEAETIKO pU.

H XNN e1rnpeddel Tnv €MIKOIVWVIa HETAEU JUTKOU 10TOU KAl 00TWwV [162].
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000 n veppiki AsiToupyia PEIWVETAI, TTAPATNPOUVTAI ONUAVTIKEG OIOTAPAXEG OTO
METABOAIOMO TOU OOBECTIOU KAl TWV QWOEPOPIKWY KAl OTO 0&EOBACIKO 100CUYIO, TTOU
odnyouv o€ VEQPIKA paxiTida Kal kKabuoTtépnon augnong [17].

H epnBeia gival pia kpioiun Tepiodog yia TNV AvATITUEN TOU OKEAETOU 0€ OAa Ta TTAIdIG
Kal kupiwg ota TTaidid pe XNN [39]. Ta augnuéva etritreda oupiag eTnpedfouv TO00 TV
OOTIK} JACa 600 Kal TNV OCTIKA douN, PEIWVOVTAG TNV TToIOTNTA (WG TWV TTAIBIWV ME
XNN. MaAioTa, o1 evdayyelokég atroTiTavwoelg TTou oxeTiCovral pe Tnv XNN BewpouvTal
TTAéovV TTPOOINBETIKOI TTAPAYOVTEG VIO TNV €MOLIiVWON TNG KAPdIAYYEIOKAG VOOOU TTOU
emmAékel TNV XNN kai yia Tnv augnon g vnrotntag [40].

H 1p1dda TG OOTIKAG vOOOUu, Twv OdIaTtapaxwyv Tng OMOoIOoTACONG UYPWV Kal
NAEKTPOAUTWY Kal TNG KapdiayyelakAg vooou, oToug acBeveig pe XNN, ovopddetarl TTAéov

XNN-Siatapaxn Twv 00TwV_Kal TwV _PETAAwYV [33,41]. ATTodideTal o€ dlatapaxr Twv

MNXOVIOPWY ETTIKOIVWVIOG METOEU TOU OKEAETOU, TWV VEQPWYV KAl TWV TTAPABUPEOEIdWV
[40]. H Odiatapaxy odnyei o€ aAayéc Twv emTEdWYV QOPBECTIOU, GWOPOPOU,
TTapaboppovng kai Birapivng D [42]. EkdnAwveTal e o0TIKA AAyYN, HUOTTABEIQ, KATAYHOTA
KAl KAPOIAYYEIOKEG ETTACPECTWOEIS KAl CUVOBEUETAI ATTO ONPAVTIKI) voonpotnTa Kal
BvnrortnTa. [39].

H 1TapakoAoubnon Twv BloxNUIKwV OEIKTWY, OTTWG €ival TO AoBECTIO, O PUOPOPOG,
KAl N aAKOAIKA QuOo@ATACT KOl TWV OPPOVWY OTTWG gival n TTapaBopudvn Kal n Birayivn
D, €ival onuavtikn yia TRV TTpoANYn 11 EAaXICTOTTOINCN TWV ETTITTAOKWY TNG dIaTAPAXNG
[23]. To xpuod otavrap yia Tn diAdyvwaon €ival n Bloyia ooTou, N otroia £Xel €vOEIEn O€
TTEPITITWOEIG TTABOAOYIKOU KaTAyhaTog Kal utrepacfeoTiaipiag [34,43]. H €ykaipn
Bepartreia pe 1,25 (OH)2 Birapivn D (3 1a vitamin D) kaBuoTtepei TNV gu@avion Tou

deuTEPOTTABOUG UTTEPTTAPABUPEOEIBIOUOU [23,43].

A8.7. Evookpivikéc & MeraBoAikéc Siarapaxéc

Me Tnv avayvwpion Twv VEQPWV oav éva evOOKpPIVIKO 6pyavo, n XNN ptropei va
eTnpedoel TNV Asiroupyia OAwv Twv EVOOKPIVIKWY ouoTnudtwyv. H pn tmapaywyn
epuBpoTrointivng odnyei oe avaipia. H XNN emITTAEKETAI ATTO AVTIOTAON OTNV IVOOUAIvN,

avtioTaon otV augnTikrl OppOovn, dlaTtapaxr OupeocIdIKNG Kal TTapaBupeOoEIDIKNAG
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Aeiroupyiag [17]. TIoAAEG peTaBoOAIkEG OlatapaxEg emITTAEKouv TNV XNN peTagu Twv

OTTOIWV N QUCAITTIBAIMIA KAl N UTTEPOPOKUCTEIVAIIAL.

A.8.7.1. YmrepivoouAivaiuia - AvTiotTaon oTnv IVOOUAivn ->akxapwonc OiaBNATNC

TUTTOU 2

H trapoucia uTTeEpIVOOUAIVOIYIAG Kal AvTiOTAONG OTAV IVOOUAIVN €XEl OUOXETIOTEI UE
KapOIAYYEIOKEG ETTITTAOKEG Kal TaxuTepn €&EAIEN TNG vooou o€ aoBeveig ue XNN [156].
[ME€pa atrd TIG KOPDIAYYEIAKES ETTITTAOKEG, N IVOOUAivN TTPOKAAEI Kal Aueceg BAGRBEG oTO
VEQPIKO TTapEYXUha [156]. MeAéteg etmiong €xouv avadei¢el augnuévn ETTITTITWOoN
TTAB0AOYIKNG KAUTTUANG YAUKOCNG kal augnuévou Otciktn HOMA oe mraudid trpiv mnv
MeTapooyxeuaon [157]. AvTioToixn €ikOva gugavidovral o€ TTaidId Je oakxapwodn dIapNATN
TUTTOU 2 w¢ emmAokr TNG XNN. Or Lai et al., Tpoteivouv Tn PETPNON TWV ETTITTEOWV
IvooUAivng kai TNF-a wg TpwiIhgoug OeiKTEG TTaPAKOAOUBNONG KapdIayYEIAKWV
dlatapaxwy Kal diatapaxwyv Bpéywng [157].

A.8.7.2. AucAhimidaiuia

H duohimdaipia atroteAei ouxvi diatapayr o€ Taidid pe XNN. e peAétn 391 Taudiwv pe

XNN diamoTwénke o1 10 45% ¢€ixav TOUAAYIOTOV Wi Olatapaxr Twv AITIdiwv-
NiTToTTpwTEiVWV (augnuéva TpiyAukepidia fp peltwpévn HDL A augnuévn un -HDL) kai 1o
20% eixe piktr) duchimdaiyia. To 33% cixe augnuéva TpiyAukepidia, 10 21% xapnA HDL-
X0ANoTEPOAN Kai To 16% augnuévn pun- HDL-xoAnoTepdAn. MNMapdyovTeg Kivouvou yia TV
eMeavion ducAimdaipiag atroteAouv 1o peiwpévo GFR, n avriotaon otnv IvoouAivn Kal n
TTaxuoapkia. H eAa@pd TTpwTreivoupia €XEl CUOXETIOTEI hME augnuéva TpiyAukepidla Kal
peiwpévn HDL, evw n vEQPWOIKOU TUTTOU PE augnuéva TPIYAUKEPIDIa KAl augnuévn un-

HDL-xoAnoTepoAn. To peiwpévo GFR augdvel Tov Kivouvo yia Ikt dSucAimmidaipia [53].

A8.7.3. YTreptTapaBupeoeIdIouOC

H XNN ocuoyxetiCetal pe diatapaxr) otov PETABOAIOPOU TOU ACPECTIOU KAl TNV OCTIKN
ICOPPOTTIA, Ta OTroia €mMOEIVWVOVTAl PE TV TTPOOOO TNG VEQPPIKNG vooou. Bioxnuikd
TTAPATNPEITAI AUENON TNG TTapaBopPOvNG Kal EAATTWON Twv eTITTEOWY TNG 1,25 dIudPOEU-

Birauivng D. H ouvBeon kai n €kkpion TNG TTapabopuovng dIEyEipeETAl DIAPKWGS, 0dNYWVTAG
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oe OeuTePOTTABN UTTEPTTAPABUPEOEIDIONO. Mépa atrd TIG NAEKTPOAUTIKEG dIATAPAXES, N
TPOTTOTTOINUEVN EKPPAON TWV UTTOOOXEWV TNG BiTapivng D kal Tou acBecTiou evioxUouv
TNV UTTEPTTApaywyr Trapaboppovng. H augnuévn trapaBopudvn ocuvodevetal atrd
uTTEPTTAQCIa TWV TTaPaBupeoedwyv adévwy. 21a TeAIKG otadia Tng XNN TTaparnpeital
MEIWPEVN avTioOTOON TWV UTTOBOXEWV TTapaBopudvng Adyw Tng Xpoviag €KBeon Toug oTnV
opuovn [158].

AeutepoTTaBr) UTTEPTTAPABUPEOEIDICPO TTAPOUCIACOUV Ta TTEPICOOTEPA TTAIDIG ME

atmmwAeia Tou 25-50% NG vePPIKNG AgIToupyiag.

A.8.7.4. Xpovia @Asyuov

H XNN cuvodeueTal atrd xpovia QAeyuovr, n otroia €xel aueon ouoXEtion pe 1o GFR kai
gival evtovoTepn 0Toug aoBeveig UTTO algokdaBaparn. MoAAoi TTapayovTeg CUOXETICOVTAI PE
TN Xpovia eAsypovl otnv XNN. Ze auTtoug repIAapBavovTal n au¢nuévn Trapaywyr Kai n
MEIWPEVN KABOPON TWV TTPO-QAEYUOVWOWY KUTTAPOKIVWY, TO OLEIOWTIKO OTPEG KAl N
XPOVIO 0gEWON, Ol XPOVIEG KAl ETTAVOAAUBAVOUEVES AOIMWEEIG, KUPIWG 0€ aoBeveig UTTd

TTEPITOVAIKN KABAPOoN Kal 0 dIaTapayuEVOS HETABOANITHOG Tou AITwdoug 10Tou [165].

A.8.8.KapdiayyelakéS EMITTAOKES

To Tpocdokipo emBiwong Twv TTadiwv ue XNN gival xapnAdTePo atrd autd TOU YEVIKOU
TTANBuopou. To TPOOdOKIYO TwV TTAIdIWV TToUu  UTTOBAAANOvVTal O  aigokaBapon
uttoAeiTTeTal KOTA 50 £TN KAl QUTWV TTOU UTTORARBNKAV O€ HETAPNOOXEUOT VEQPOU KATA 25
€Tn atroé auTd Tou yevikoU TTANBuoPoU. H KupidTepn aitia voonpoTntag Kal Bvntdtntag o€
KABe nAkia €ival o1 emMITTAOKEG atrd To Kapdiayyeiokd ocuoTtnua [48]. H kapdiayyelakn
vOOooG @aiveTal 0TI eubuveTal yia 70 40% Twv Bavatwy o€ TTadId pe XNN TeAIkou oTadiou
[49].

O1 ouyvoTEPEG ETTITTAOKEG aTTO TO Kapdlayyelakd cuoTnua ota TTaidid pe XNN eivai ol
appuBuieg (19.6%), o1 BaApidotradBeleg (11.7%), n puokapdioddeia (9.6%) kai o
aipvidiog Bdavatog (2.8%). [49]. Mepikapdiakry culoyry kai TTepIkaPdiTIda PTTOPEi va
EMPAVIOTOUV O€ augnuévn ouxvoTnta Otav n oupia ¢erepva Ta 80 mg/d L [17].

O1 raidiatpikoi acBeveic pye XNN €xouv augnuévn TTiTITwWon TTapayoviwy Kivouvou

yia kapdiayyelok vooo, PE onuavtikoTEPo TNV utréptacn [3]. H oupueToxrny Tou
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Kapdiayyelakou ouoThpaTtog ota TTaidid pe XNN otrdvia ekdnAwveTal e abnpookAfpwon
[48].

H XNN emdpd 010 KOPdIaYYEIOKO OCUCTNUA KUPIWG PEOW TPIWV ETTITTAOKWY TNG, TNG
UTTEPTAONG, TNG UTTEPTPOQYIAG TNG APIOTEPNG KOIAIOG Kal TNG duCAITTIdaIpiag [44].

Yméptaon: MeydAn peAétn ammo Tig HIMA, €0eige om 10 54% Twv TTaIdIv gixav
OUOTOAIKA ] O1a0TOAIKA apTnplakn Trieon Tavw atmd Tnv 95" ekarooTiaia BEon yia Tnv
NAIKia TOUG i IOTOPIKG UTTEPTACNG UTTO PAPUAKEUTIKA aywyr. ATTO TOUG a0BEVEIG TTou Tav
O€ aQvTIUTTEPTAOIKN BeparTreia, To 48% TTapéuevav appubuioTol. MNapdyovTteg Kivduvou yia
EMQAVION UTTEPTAONG ATAV TO APPEV QUAO, N HIKPOTEPN didpkeia TNG XNN kal n €AAEIyn
ATTOTEAEOUATIKNG Bepartreiag. ATTOTEAEOUATIKOTEPN BepaTreia Bewpeital 0 cuUVOUATUOG
avVOOTOAEQ TOU METATPETITIKOU €v{Upou Tng ayyelotevoivng (MEA) kai avaoToAéa Tou
utrodoxéa Tng ayyelotevoivng I [45]. AvrioToixeg PeAETEG KaTEANEav Ot avaloya
ouptreEpAopaTa [46]. 2 AAAN PEAETN dIATTIOTWONKE OUOXETION TNG UTTEPTAONG ME TNV
e€EMEN TNg XNN. H 5etig TTapakoAouBnon mrauidiwv pe utréptaon atrd XNN avEédeige o1 n
EVTATIKN pUBUION TNG APTNPIOKAG TTIEONG, KUPIWG PME avaoToAsic MEA, kaBuoTépnoe Tnv
e¢EMEN NG XNN o€ oxéon pe Ta TTaudIA TToU €ixav appuBuIoTn apTnpIokn TTieorn. ANMwOoTE
N XauNASTEPN TIUA APTNPIOKAG TTIEONG CUCXETIOTNKE HE KAAUTEPN VEQPPIKI AsiToupyia [47].

‘Eva ouxvo @aivOUEVO ATTOTEAEI N EPPAVIOTN QUOIOANOYIKNG APTNPIOKAG TTiEONG KATA
TNV KAIVIKA €&€taon, aAAG onuavtikAG utrépTaong o€ GANeEG WpPEG TNG nuUEPag. To
QAIVOUEVO AUTO OVOPACZETAlI OUYKEKAAUPUEVN UTTEPTOON KAl OXETICETAI PE QUENMEVEG
BAGBec ota Opyava-otoxoug [50]. 2e peAéTn 366 TTaudiwv pe XNN avadeixOnke O11 evw
MOvo To 18% a1Td auTd €iXe DIATTIOTWHEVN APTNPIAKN UTTEPTACN, TO 38% TOU CUVOAOU TWV
TTAIdIWV TNG MEAETNG €ixav UTTEPNXOYPAPIKA €UPANOTA KAPDIOKWY OAAOIWOEWY AdYW
utréptaong. MapdAAnha 10 71% Twv TTAIBIWY HPE OUYKEKOAUPUEVN UTTEPTAOT OEV
AduBavav Tnv KatdAAnAn avtiutreptaoikr aywyr. To 17% twv tTaidiwv pe XNN eixe
UTTEPTPOQYIA TNG aPIOTEPNG KOIAIAG evwy TO 9% €ixe ooPapr) kapdiakr avadiaudéppwon
(remodeling) [51].

YT1epTpo@ia TnG aploTepng KoIAiag: MapdayovTeg Kivduvou yia TNV ENOAVICH TG Eival

N UTTEPTAON, N CUYKEKAAUPMPEVN UTTEPTAON, N avaipdia kal To 8rAu @uAo. H utrepTpogiag

TNG APIOTEPNG KOIAIOG gival ouxvoTepn o€ aocBeveig pe utréptaon (34%) | CUYKEKOAUPPEVN
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utréptaon (20%) oe oxéon pe Toug aoBeveig he QualoAoyiky aptnpiakr Trieon (8%)
[51,52].
AucAimdaiyia: osAhida 32

A.8.9.AAAeg emirAokég TnG XNN

AwdekadAKTUAIKO €AKOG: 2TnVv oupaiyia n emimmTwon 12/kou éAkoug augdveral. Autd

MOavOV oQeiAeTal OTNV AugnUEVN yaoTpivn Aiyatog, n oTroia OPEiAETal OTNV PEIWPEVN
ATTéKKPIOT TNG AOYW TNG EKTTTWONG TNG VEPPIKNG AgIToupyiag [17].

OupaiuikA Trveugovia: Eival pyia akpaia gop@ry TTVEUPOVIKOU OIOANATOG. TO TTVEUNOVIKO

oidnua PTTopEi va aKOAOUBACEI UTTEPPOPTWON KAl aPIoTEPH KAPOIAKN AVETTAPKEIQ AOYw

KakorBoug utréptaong [17].
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B. ETKE®AAIKO 'H B- TYINOY NATPIOYPHTIKO MNMENTIAIO (BNP)

B1. Oikoyévela vatpioupnTIKwV TTeTTTIOiwV (NPs)

To eykepaliko i B-rumrou varpioupnriko memrtidio (B-type natriuretic peptide, BNP),
QVIKEl O€ MIO OIKOYEVEIQ TTOU QTTOTEAEITAI ATTO AANOUG OUO OOUIKA OXETICOPEVOUG
OPMOVIKOUG/TTOPAKPIVEIG  TTAOPAYOVTEG, TO KOATTIKO vaTtploupnTike TTETITIOI0  (Atrial
natriuretic, ANP) ka1 To C-tUtTOU VaTploupnTiko TTETTTIOI0 (C-type natriuretic peptide, CNP)
[57, 97].

To ANP ¢givail To 1° vaTpioupnTikd TTETTTIOI0 TTOU AVAKAAUPONKE Kal autod avagpepoTav
Kupiwg oTtnv Tpéxouca BiBAioypagia. To BNP gival 10 2° péAog Tng oikoyéveiag Twv NPs,
TO OTTOIO APXIKA OVOUACTNKE EYKEPAAIKO vaTpIoupnTIKO TTETTTIOI0, YIATI N KABapon Kal n
avaluon TnG aAAnhouxiog Tou TIpoAABav amo eyk€palo xoipou [97] Opwg,
METAYEVEOTEPEG PEAETEG £DEICAV OTI €iXE UYNAOTEPN CUYKEVTPWON OTIG KAPOIOKES KOINIEG
TWV aoBevwv pe KAPDIOKK QVETTAPKEIO KAl APXIOE va ava@EépeTal TTAEov w¢g B-TtUtTou

vaTploupnTikd TeTTiIOI0 [97]. TéAog, To 30 pENOG TG oikoyévelag Twv NPs, 1o CNP,

avakaAu@Onke 1o 1991 amd ekxuliopata eyke@AAoOU Xoipou, atrd Thv IKavotnTd Tou va
XaAapwvel Tov Agio pu [97].

Ta NPg kTwvtal €vOoKUTTAPIA, ATTO TIPOJPOMA TTOAUTTETTTIOIR, OTIG [BIOAOYIKA
OPACTIKEG TOUG MOPYEG. AV Kal KABE TTPOOPOUOG HOPPr) KWOIKOTTOIEITAI OTTO {EXWPIOTA
yovidia, oI 3 €VEPYEIC HOPYPEG €XOUV TTAPOMOIA AMIVIKE) OOMr), TTOU TTEPIEXEI €va
O100UAQIOIKO BaKTUAIO a1rd 17-apivogéa, pe TToIKIAEG C kal N-TEAIKEG oUpEG [57].

Ta NPg atroteAouv éva evOokpIviIKO cUOTAPA TTOU €PTTAEKETAI OTN dlATHPNON TNG
OMOIOOTACIAG TWV UYPWYV TOU CWHPATOG KAl TG APTNPIOKAG TTieong, puBuidoviag tnv

KapOIaKK) Kal TN VEQPIKNA AeIToupyia [57].

B2. Yrodoxeig vaTpioupnTIKWV TTETTTISIWV
Ta NPg dpouv oTa KUTTOPA OTOXOUG a@OU ouvdeBOUV PE UTTODOXEIG TNG MEMBPAvNG
TTAGopaTog, Toug NP-uttodoxeig [60]. Eival yvwoToi 3 Tpwreiveg TTou ouvdEéouv Ta

vaTploupnTIKA TTETTTIOIN Ol

49



Ymodoxéag A (Natriuretic peptide receptor A, NPR-A) fj youavuAikfy KukAdon A

(GC-A) 1rou ouvdEel kupiwg To ANP kal To BNP. KataAuel tn pyetatporrr) Tou GTP
o€ KUKAIKO GMP, Tov KUpIO 20 ayyeANIOQOPO TwV VATPIOUPNTIKWYV TTETTTIOIWV.

To avBpwTivo yovidio yia Tov NPR-A Bpioketal o1o xpwuoowpa 1g21-22. O NPR-
A deopelel Ta vaTploupnTIKG TTETTTIOIO KaTd oe1pd TTpoTipnong: ANP > BNP > CNP.
O NPR-A gk@pdletal oTnv Kapdid, Tov ayyelako Agio HUIKO 10TO, TOUG VEQPOUG, Td
ETMIVEQPPIdIA, TOUG TTVEUPOVEG, TOV EYKEPAAO, TOV AITTWON 10TO KAl TOUuG OpXEIS [61,
62, 97].

Ymodoxéag B (Natriuretic peptide receptor B, NPR-B) fj youavuAikii kukAdaon B

(GC-B) 1mou ouvdéel kupiwg To CNP. Ommwg kal o NPR-A, kaTtaAuel Tn JETATPOTTA
Tou GTP o0¢ kukAiké GMP, 1OV KUpIO 20 ayyeEANIOQOPO TWV VATPIOUPNTIKWV
TTETTTIOIWV.

To avBpwTivo yovidio yia Tov NPR-B BpiokeTal oto xpwudowua 9p12—-21. O NPR-
B deopevel Ta varpioupnTikA TTETTTIOIO KATA o€1pd TTpoTipnong: CNP > ANP > BNP.
O NPR-B ek@paletal otov eykKEQAAO, TNV KApPdIA, TOV ayyelokd Agio pUIKO 1070,
TOUG VEQPOUG, TO NTTAP, TOUG TIVEUUOVEG, TNV UATPA, TO OOTA KAl TOUG IVOBAAOTEG
[61, 62, 63, 97].

Ymodoxéag C (Natriuretic peptide receptor C, NPR-C), otepeital dpaotnpiotnrag

YOUQVUAIKNG KUKAGong. H kupla Aeitoupyia Tou €ivar n  kdBapon Twv
KUKAOQOPOUVTWYV VATPIOUPNTIWV TTETTTIOIWY, HEOW E0WTEPIKEUONG KAl BIACTTAONG,
yla auTé Kal gival yvwoTég we uttodoxéag kaBapong. ETTopévwg, o NPR-C, eAéyxel
KUPIWG TIG TOTTIKEG OUYKEVTPWOEIG VATPIOUPNTIKWY TTETITIOIWY, AV KAl TTOAAEG
OMAdEG £Xouv avaEpel AsIToupyieg onuaTodOTNONG KAl yia auTov [97].

To avBpwTrivo yovidio yia Tov NPR- C Bpioketal 010 Xpwudowua 5p13-14. O
NPR-A civai o o gupéwg O NPR-C gival o 1110 eup€wg kai dpbova ekppacuévog
VOTPIOUPNTIKOG TTETTTIOIKOG UTTOOOXEAG Kal OECMEUEI T VATPIOUPNTIKA TTETTTIOIN
kata oeipa mpoTipnong: ANP > CNP > BNP. O NPR-C ekgpdletal otnv kKapdid,
TOV QYYEIAKO A€I0 PUIKO 10TO, TOV EYKEPAAO, TOUG VEQPOUG, TA ETTIVEQPIOIO KOl TO

peoevTépIo [97].
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Me Tnv evepyoTtroinon Twv UTTOBOXEWV O€ DIOPOPETIKOUG 10TOUG, TA VATPIOUPNTIKA
TTETTIOIN PECOAABOUV O€ HIa TTOIKIAIQ QUOIOAOYIKWYV dPACEWY TTOU KUPaivovTal attd  Tov

€AEyX0 TNG apPTNPIOKAG TTiEONG £WG TNV EVOOXOVOPIKN ooTeoTToinon [59, 97].

B3. Apdoe€ig vaTpIoupnTIKWV TTETTTISIWV
O1 puaololoyikég dpaaelg Tou ouoTuatog Twv NP og vy aropa aAAd kal oe aocBeveig
ME kapdiayyeloky vOooo Oegv  gival TTANPWG  OIEUKPIVIOPEVEG. 2TIGC OPAOCEIG TOUG
TrepIAapBavovral [58]:
e vaTpIOUPNON
e dioupnon
e QayyeI00IACTOAN
e avTI-ivwodng dpdon
e QVTI-UTTEPTPOYPIKA dpdon
e KUTTOPOTTPOOTATEUTIKH dpdon
e AVTIQAEYHOVWOEIG OPATEIG
e VEUPOXUMIKH puBuion, 6TTwG:
O QVOOTOAN TOU OUCTHUATOG peEvivng-ayyeloTevaivng-aAdooTepovng (RAAS)
O QaVvOOTOAr TOu oupTTaBNTIKOU VEUPIKOU oUOTANATOG (2NZ)
o AVvOOTOAN TNG evdoBnAivng
EkT6¢ ehaxiotTwv egaipéoswv 1o NPs dpouv avtippuBuioTikd@ oto RAAS. Ol
VOTPIOUPNTIKOi  TTAPAYOVTEG €XOUV QAUECN Opdon OTO VEQPPIKO OwAnvdapio, OTToU
avaoTéNAouv Tn dia péoou NG ayyelotevoivng |l TTpokaAoluevn HETAQOPA vaTpiou Kal
VEPOU OTO £yYyUG ECTTEIPAPEVO CWANVAPIO, KABWG Kal TN HETAPOPA VEPOU OTO PAOIWDOEG
aBpoIoTIKO CWANVApIo, YEOW avTaywviopou Tng dpdong g Padotrpecaoivng. Akoun,
MEIWVOUV TIG OUYKEVIPWOEIG PEVIVNG-OADOOTEPOVNG KAl avaoTéEAAOUV Thnv, ATTO ThV

ayyelotevaoivn Il digyeipduevn, Ekkpion aAdooTepdvng [59].
B4. Kapdiaka vatpioupnTikd mremrtidia (ANP, BNP)

MpokelTal yia Ta dUO vaTploupnTIKA TTETTTIOIO TTou ouvdéovTtal oTov uttodoxéa A. To ANP

gival pia TTETTTIOIKI OpuOVN 28 APIVOZEWY TTOU TTAPAYETAl KUPIWG OTOUG KOATTOUG TNG
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kKapdiag. To BNP gival pia memmidikry opudvn 32 apivogEwy TToU TTOPAYETAl KUPIWG OTIG
KOIAieg TNG KapdIAg [64].

H ouvBeon, n €kkpion kal n kaBapon Tou BNP diagéper ammd autr) Tou ANP [65]. To
AvVWTEPW UTTOdNAWVEI TN dIaPOPOTTOIiNCN TOU POAOU KAl TWV OPACEWV TWV dUO TTETTTIOIWV
Kal TN Baoikr dpdaon Tou BNP wg varpioupnTikd TTETTTIO0 [66].

Tooo 10 ANP 600 kai To BNP gkkpivovTal Kupiwg 0€ atravrnon oTnv augnuévn 1aon
TWV KApdIakwV ToIXWHATWVY. To ANP tTapdyeTal o€ IKPEG WOEIG O€ ATTAVTNON TWV 0EEWV
aAAaywv TNG TTiEONG OTOUG KAPdIAKOUG KOATTOUG, oav atrdvrnon otn dIdtaon Kai gival
OeiKTNG UTTEPPOPTWONG OYKOU. AvTiBeTa N puBuion Tou BNP yivetal o€ eTTiTTed0 yovIOIaKG
€KQPaong Kal ue oTabepd pubPO EKKPIONG, WG ATTAVTNON O€ XPOVIa aAAayr] TwV TTIECEWV
OTOUG KOATTOUG KalI OTIG KOIAIOG TNG KAPdIAG [67].

EmmpdoBeTa, aAAol TTapAyovTeg, OTTWG dIAQOPOTIOINCEIS OTNV ayyelotevaivn |l kai
TNV £vO0BNAivn 1, TpoTTOTTOI0UV TNV £€KKPION TOUG. TEAOG, N NAIKia, TO QUAO Kal N VEQPIKA
AeiToupyia eTnpeddouv TNV €KKPION Kal TIG OPACEIG TOUG [64].

Ta kapdiakd NP¢ @aivetal 611 TTai¢ouv onuavtikd poAo oTnv TTpooTacia TnG Kapdiag
atrd Tn MUOKAPJIOKK UTTEPTPOYIa Kal TNV eTTaKOAoUON didueon ivwon.

Ta emireda TOUG OTO TTAAOPO AUEAVOVTAI O€ QAPKETEG TTABOAOYIKEG KATAOTAOEIG
(Mivakag B1) [159,160] kai avadeikvuouv Tnv €¢ENIEN Tou dgova Kapdidg — veppwv [61].

Avaouvduaopévo avBpwTivo ANP kai BNP kukAo@opouv Kkai gival Xproiga yia tnv
QVTIMETWTTION TNG O&Eiag HPN-avTIPPOTTOUPEVNG KAPOIOKNG  AVETTAPKEIAG, YId TNV
TTPOOTACIA TOU HUOKOPDIOU KAl TOU VEPPIKOU TTOPEYXUMOTOG, €VOWEl KAPDIAKNAG
XEIPOUPYIKAG €TTEPPAONG Kal yia va €PTTOdicouv TNV  KAPOIaKK avadiauopewaon
(remodeling) [64].

H pétpnor] Toug o€ KAIVIKO €TTITTEDO €ival Xprioiun yia mn didyvwaon Kal TRV Tpdyvwon
TNG KapdIayyelakAG vooou [64].

Mivakag B1. Aitia augnong emmmEdwV vaTploupnTIKWV TTETTTIOIWY [159]

Aitia augnong emmmédwv ANP

Kapdiayyelakég rabnoeig | Ayyeiakd ocuppBdauara

Ayyelokd eyKEQOAIKG €TTEICODIN

YtépTtaon
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2UN@OPNTIKA KOPOIOKK QVETTAPKEIX

O¢u £uepayua Tou puokapdiou

YTTEPKOINIOKEG apPUBIES

KolAiakéG appuBuieg

Modnoeig atrod GAAa

ouoTAHaTA

Oteia veppik aveTTdpKela

Xpovia VEQPIKH AVETTAPKEIX

Kippwon ATTaTOG PJE QOKITN

Y1repBupeoeIdIouog

YT1moBupeocidIouog

Aitia augnong emmmédwv BNP

Kapdiayyelakég TTa0noEIg

Kapdiakr avemTapkela

AveTTdpkela aploTePRG KolAiag

Mabnoeig puokapdiou

2Te@aviaia vooog

Tpavpa puokapdiou

AppubBuieg

Mabnoeig Tepikapdiou

YtépTtaon

loXQIPIKO ayyeIako €TTEICOI0

Algoppayikd ayyelako eTeicddio

Mveupovikég TaBnoeig

[MveupovikA €POAN

MveupovikA uTTEPTAON

ATTOQPAKTIKA UTTVIKA ATTvVoIa

Noipwén

XpOvIa aTTOPPAKTIKI TTVEUPOVOTTABEI
Modnoeig atrd GAAa | Znyaiyia
ouoTAHaTA

‘Eykaupa

Ne@pPIKA aVETTAPKEIX

Avaipia
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Kippwon

YTTEPaAdOOTEPOVIOUOG

XnueloBepartreia

B4.1. BNP: levikég yvwoeig

To BNP (32 apivogéa, TremiTidlo) opxIKa Ppédnke oTov eykEQAAO, OANG OTnv
TTPAYMATIKOTNTA TTOPAYETAI KUPIWG OTTO TA MUOKUTTOPA TWV KAPOIOKWY KOATTWV KOl
KOINlwv. Ta eTTireda oTov KOATTO gival upnAdTepa Kal T0 avoooevepyd BNP oTig Kolhieg
gival HOAIG TO 1% TNG ouykEVTpwaong Tou oTov KOATTO. MNapdAa autd To BNP @épetal oav
«KOINIaKO» TTETTTIOI0 agou Ta emmiTreda Tou BNP-mRNA o0TIG KOIAiEG €ival TTapdpola e Tou
KOATTOU Kol €TITTAEOV O KOINIEG €XOUV MPEYAAUTEPO MEYEBOG aTTO TOUG KOATTOUG.
ATTEAEUBEPWVETAI AV ATTAVTNON O€ QUENUEVN TOIXWHATIKA TTiECN TNG APIOTEPAG KOIAIAG
Kal gival OgikTnNG KapdIakrs duopopiag (distress). EKkpiveTal oav pn evepyog opuovn Kal
petarpérretal o€ N-Terminal BNP, NT-proBNP (76 apivogéa) kai oe BNP (32 apivogéa),
XWpPIig va abpoiletal evookuTTapla. Ta eTiTreda Tou aAugAvovTal PE TNV EKTITWON TNG
aploTePng KapdIOKAG AEITOUpPYiag Kal CUOXETICovTal apvnTIKG he To KAAoPa eEwBnong
(EF) og aobeveic pe i xwpic veppikry vooco. To BNP egivar d€iktng TG O1A0TOAIKNG
duoAsiToupyiag. e aoBeveic Ye KAPdIAKN UTTEPTPOYIa ) averrdpkela, To BNP augdvel
ypnyopoTtepa kal TepiocdTePo atrd 1o ANP [67].

To BNP cio€pyetal otnv KUKAOQOpia o€ atrdvinon o€ KapdIakr UTTEPPOPTWON Kal
TTPOKAAEI dloupnon, vaTpioupnan, ayyeiodiacToA Kal avaoTOAr} TOU CUCTAPATOG pEvivn
- aAdooTEPOVN Kal TNG dpaocTnpIoTNTAG Tou 2ZN2. Eival otroudaiog B1odeikTng o€ aobeveig
ME KapdIakn aveTTapKela Kal GAAa Kapdiayyelokd vooriuaTa OTTwWG TIVEUUOVIKI UTTEPTAOT)
Kal aBnpwpartik ayyeioky voco [68]. KaBaipetal amd utrodoxeic kabapong Trou
BpiokovTal oTo ayyelokd evOoBAAIO Kal e evCUUIKN didoTtraon (TTETTTIOACEG TTAAOUATOG).
O xpévog nuiogiag wng oTo TTAAopa gival 22 AeTrTd. Eival o otaBepd HeTABOAIKA aTTd
170 ANP (~ 3 AetT0).

To N-Terminal TuApa TNG TTPo-opudvng, To proBNP (NT-pro-BNP) givai d€iktng NG

ékkpiong Tou BNP, éxel pakputepo xpdvo nuiceiog CwNG Kal PETPIETAI EUKOAOTEPA. H
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dlayVWOTIKA KAl TTPOYVWOTIKA Tou agia eivalr 1coduvaun pe Tou BNP. To BNP
TPOTTOTTOIEITAl avaAoya PE TNV NAIKIQ, TO QUAO, YEVETIKOUG TTapdyovtes, To0 BMI kai Tn
VEQPIKN AglIToupyia. H €kkpIon Tou gival TTOApIKE (KaTd WOo€Ig), TO0O O€ uyIgic 00 Kal O€

a00¢eveiG e XPOVIA VEQPIKI aVETTAPKEIQ [59].
B4.2. Apaoeig KApSIOKWYV VATPIOUPNTIKWY TTETTTISIWV
Ta NPs €xouv mTOAAEéG kal onuavtikég dpdoelg (Mivakag B2), petatu Twv oTroiwv

repIAapBavovTal auTéG 0TO KapdIayyelakd oUCTNUA KAl OTOUG VEPPOUG.

Mivakag B2. Apdoeig KapdiakwVv VATPIOUPNTIKWY TTETTTIOIWY

Apdaoeig 010 Kapdlayyelakd ouoTnua
Apdaoeig oTnv Kapdiakh avadiaudépewaon
KuTTapo1TpooTaTeuTIKh dpdon
ApAOEIG OTOUG VEQPOUG

B4.2.1.Apdosic oro kapdiayysiako ouoTnua

H 1o yvwoTA Kal peAetnuévn dpdon Twv Kapdlakwv NPs oto kapdiayyeiakd ocuoTtnua
gival n ayyelodiaoToAr [57]. Téoo o ANP 600 kail To BNP tTpoodévovTal oTov uttodoxEa
NPR-A. H mpdodeon autry augavel tnv trapaywyr) cGMP kail odnyei o€ diIaoToA Twv
PAeBWV Kal Twv aptnpiwy [69]. Emirpdobeta, To cuoTnua Twv NPs kataoTéAAel TO RAAS,
10 2NZ KaI TV €vO0BNAivn, JE ATTOTEAEOUA VO AVACTEAAEI TIG AYYEIOOUCTTAOTIKEG IDIOTNTEG
QUTWV TWV OpPovwyv. 2& acbBeveig pe kapdiakn averrdpkela, To BNP odnyei o€ taxeia
TITWON TNG TAONG TWV TOIXWHATWY TWV TIVEUPOVIKWY TPIXOEIOWY, TWV TTVEUUOVIKWVY
TMECEWV, TNG TTIEONG TOU OECIOU KOATTOU KAl TWV CUCTANOATIKWY AYYEIOKWY AVTIOTACEWV

[70,71]. NMapdAAnAa To BNP 1TpoKkaAei ayyelodlaoToA oTa oTe@aviaia ayyeia [72].

B4.2.2.Apdocic ornv kapdiakn avadiaudppwaon (remodeling)

[ME€pa atrd TNV TTANPWG MEAETNUEVN Opdon Twv Kapdiakwv NPs otnv ayyeiodlaoToAr, Ta
NPs aokouv e1tiong dpdon oTtoug IVOBAAOTEG TNG KapdIAG [61,73]. Zuykekpipéva, To BNP
dpaacTnploTrolgiTal oTn d1adikacia TNG KapdIaknG avadiaudopPwong Kal dpa VAvVTIA OTnNV

ivwon. Ze gpyacTtnplakn PEAETN atrodeixOnke OTI To BNP avaoTéAAel Tnv ivwon TTou
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TTPOKAAEITAI ATTO TOV PETATPETITIKO augnTikd TTapdyovia TGF-b oto puokdapdio [74]. H
Opdon auTtr ToTeveTal OTI OPeiAeTal 0TNV avaoToAr Tou ZNZ kail Tou RAAS [65].
AVTIOTOIXEG KAIVIKEG UENETEG, O€ AOBEVEIG YE EuPPayPa Tou puokapdiou TTou EAapav
ANP T1répa amd Tnv aTTo@POKTIKI Bepatreia, aveédeigav onUavTik PeATiwon Tou
KAQopPaTOG £€WONONG £va priva HeTa To oUPBAv [75]. Z& AAAN HEAETN, N €yxuon BNP, kata
TNV VOONAEgia yia EUQPayha TOU PJUOKAPDIOU, EiXe EUEPYETIKEG IDIOTNTEG OTNV KAPDIOKA
avadiauopewaon [76]. Ta avwTépw eupiuaTa emMPBERAIWONKAV O UEYAAUTEPEG PEAETEG,

EVW PEAETABNKAV o1 TTIBavoi TTaBo@UGCIOAOYIKOI unXaviopoi [77-79].

B4.2.3. Kurrapompoorarsurikéc Spdoeis

Ta NPs Bewpeital 611 €xouv TTPOOTATEUTIKO POAO QTTEVAVTI OTNV KUTTAPIKA KATAOTPOPN
KAT& TNV 1oxaipia. NMoAAEG KAIVIKEG peEAETEG avadelkvuouv 0TI TO ANP peiwvel To péyebog
NG amoepaing [80,81]. MeAéTeg o€ TTeipapaTtolwa (TrovTikia) €deiEav o011 n xopriynon BNP
MEIWVEI TO PEYEBOG TNG aTTOPPAENG KAl JANIOTA N PEIWON OXETICETAI JE TN OUYKEVTPWOT
Tou BNP 010 aipa [82]. H dpdon autr TmioTeveTal OTI OXETICETAI JE TA Augnpéva TTiTTedA

Tou cGMP Kkai TNV gvepyoTroinon Twv kKavaAiwv KATP [57].

B4.2.4.Apdocsic oTOUS VEQPOUS
O1 dpdoeig Twv NPs O0Toug veEQPOUG £XOUV TTEPIYPAPEI AETITOPMEPWGS OTO TTAPEABOV Kal
ouveyifouv va peAeTwvTtal Kal onuepa. H @uololoyikf dpdaon Twv NPs oToug veppoug
gival n atrooAr vaTtpiou Kal vepou. AuTh ETTITUYXAVETAI TOCO PNECW APECWY dPATEWY OTA
owAnvapia, 600 kal yéow dpdong oTa VEPPIKA ayyeia [66].

O1 Gueoeg dpdoelg oTa cwAnvapia TTEPIAAUBAVOUV TNV AVOOTOAN TNG AYYEIOTEVOIVNG
Il oTa €yyUg ocwAnvapia, TNV aviaywvioTiK dpacn TnG BalotTpecaivng oTa aBpoIoTIKA
OowANvApIa Kal TRV avaoToAR TNG ETTAVAPPOPNONG VATPIOU. Z€ UYIEIG EVAAIKEG N EEWYEVIAG
xopriynon NPs augavel Tn otreipapartikr) d1non Kol CUVETTWGS dlaTnPEi 0TABEPO 1 augAvel
70 GFR péow TNG €KAEKTNG ayyeloouoTTaong f ayyelodliacToAng [66]. AvtiBeTa, oToUug
aoBeveic pe Kapdlakr avettapkela, n xopriynon twv NPs, dev €xel 10 id10 atroTéAeoua.
Baoikr) aitia Bewpeital n pelwpévn VEQPIKA KABapon AOYyw HEIWHEVNG KAPOIOKNG
TTapoxns. EmmpdoBeTa, n evepyorroinon tou RAAS kal TnNG evdoBNnAivng HEIWVEI TNV
veQpIkf atmokpion ota NPs. TMapdAAnAa, TTapaTtnpeital PeiwPEVn OpacTIKOTATA TOU
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uttodoxéa NPR-A, oav atToTéAeOUa HEIWPEVNG TTAPAYWYNAG 1 HEIWMEVNG EualoBnaiag Tou
[57]. MeAéTeg o€ a0BeveiG ue KAPDIAKN AVETTAPKEIA DEIXVOUV OTI N XOPHyNon MEYAAUTEPWV
do6oeswv BNP givar atrapaitnTtn yia atroteAeouarikr) dpaon [57,66].

Mpoogarteg peAéteg €0cicav Tn BeTIKA emmidpaon Twv NPs oTn veppikr) Asiroupyia
aocBevwyv ue kapdiakr avettdpkela [83]  Tpdo@aTn KapdIoxXEIPOUPYIKA eTTENRacN [84]. Z¢
OPKETEG PEAETEG, O a0Beveig e KOPDIOKY QVETTAPKEIA, TTAPATNPNONKE OTI N Xopriynon
BNP 1rpokdAeoe varpioupnon kai augnuévn dloupnon kai diathpnoe 1o GFR [57, 84-85].
AvTiBeTa o€ GAAN peAETN [86] dev TTapATNPRONKE TPOTTOTTOINGN TNG TTAPAYWYNG OUPWV 1
Tou GFR o0¢ aoBeveig Tou éAaBav BNP, evw Atav uttd aywyr) JE oupooeidn. Au¢non
TWV EMTTEOWYV TNG KPEATIVIVNG O a0BeveiG e Kapdlakr avertapkela mou EAapav BNP,
ava@épeTal Kal lavoAoyeital 0TI oQeiAeTal oTnVv UTTOTACON 1 0TV avacToAr Tou RAAS
[87,88].

B4.2.5. Xprion rwv kapdiakwv NPs w¢ BIo0OEiKTES
Agdopévou OTI N augnon Twv eMITTEdWYV TWV Kapdlakwv NPs oTo TTAOOPa CUCXETICETAI hE
TNV Augnuévn TTiECN TwV ayyeiwv, BewpnOnke OTI N PETPNON Twv EMITEdWV TOug Ba
MTTOpOoUCE va atroTeAETEl Eva XPAOINO EPYOAEIO OTNV TTPWIPN dIdyvwaon TNG KapdIaKng
avetrapkelag [57]. MaAioTa, n BEATIOTN Xprion Tng péTpnong Tou BNP Bswpeital 611 gival
O ATTOKAEIOPOG TNG KAPOIOKNG AVETTAPKEIAG O€ A0BEVEIG e aIPpvidia ePpavion dUCTIVOIAG,
o¢ ETTTEDO ETTEIYOVTWYV €CWTEPIKWYV 1aTPEIWV [58]. TTOANEG peAETEG avadeikvuouv Tnv
xpnoTikoTNTa Tou BNP oTnv e1Teiyouca diaxeipion aoBevwy ye dUCTIVOIA KAl CUOXETICOUV
Ta €miTTedd® TOU KATA TN dIdyvwon Pe Tn OIAPKEIA KAl TO KOOTOG voonAeiag [89,90].
MGAIOTA, ONUEIVETAI N ONUAVTIKA TTPOYVWOTIKA agia Tou BNP katd tn dialoyr Twv
aoBevwv [90].

2¢ a0Beveig pe KapdIaKr aveTTdpkela, Ta augnuéva etTireda Twv NPs cuoxeTiCovrtal
ME TITwYN TTPoOyvwon [64]. EmiTAéov, TTpdo@aTteg HEAETEG £xouv OEiel OTI T augnuEva
etrireda Tou BNP, og aoBeveig pe utrépraon [91,92], kapdioxeipoupyikr eméupaocn [93]
Kal OTéEvwon VEPPIKAG aptnpiag [94], cuoxeTtiCovtal pe uwnAdTePn voonpoTnTa KAl
BvnToTnTa. AKOPN, TTPOCQATN PEAETN ava@épel OTI Ta uwnAoTepa etTiTreda BNP (akdpa
KAl EVTOG TWV QUOIOAOYIKWY Opiwv) cuvodelovTal atrd augnuévn moavoTnTa ENPAvVIoNG

KapdIakoU cupBauatog kal BvntédtnTag akdpa kal o€ vy aroua [95]. MNMapoAo 1Tou dev
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TTANPOUVTAI TA KPITAPIA VIO TIPOANTITIKO €AEYXO (Screening) otov TTANBUo O, Bewpeital OTI
Ta €miTreda Tou BNP cupBdaAlouv otnv BEATIOTN atrogaon yia Evapén Bepatreiog kal oTnv
KaAuTtepn Tmpoyvwon Twv acBevwv pe kapdiakr averdapkeia [144]. Tautdxpova,
EVIOYUETAI N avAyKn €UPEONG VEWV OEIKTWV TTou Ogv €TTnpeddovTal atrd Tnv Kapdlakn

Aeiroupyia [144].

B4.3. Kapdiakd NPs ota mraidia

B4.3.1. Zuykévrpwon NPs ota mraidid

2¢ vy Taidid, Ta etitreda Tou ANP 010 TTAGOUA epgaviouv onuavTikr dlakUupgavon Kal
KupaivovTal atro 2.4 £€wg 98pg/ml. Ta emmitreda augdvovtal oav arravinaon otnv T1aon Twv
TOIXWHUATWYV TwV KOATTWV TNG KapdIdg, AOyw Tou augnuévou evdayyeliakou Oykou [96].
Au¢non uéxp! kal 20 opéG TTAvw atro Ta PUOIOAOYIKA TTITTEdA TTAPATNPEITAI O TTAIdIG
ME Kapdiakég TTadnoeig [97].

Ta emieda Tou BNP, mmapoucidlouv €1Tiong onPavTiKr) TTOIKINOPOPQIA, aKOun Kai
OTOUG UYIEIG TTANBUCUOUG, YEYOVOGS TTOU TTIBAVOV OQEIAETAI O€ YEVETIKOUG TTAPAYOVTEG KOl
MTTOPEI VO UTTOONAWVEI TNV EVICONCIa OPICUEVWY ATOPWY YIa KAPBIaYYEIOKT) vOonpoTNTA
Kal Bvnoiuotnta. 21a maudid, o€ TTaboAoyiKEG KaTtaoTdoelg, Ta eTmiTreda Tou BNP
eMavifouv peyaAuTepn augnon ouykpITika pe Tou ANP kai n pérpnorn Ttoug (kai Tou
NTpBNP) Bswpeital 1m0 agIOTTIoTn yia TNV KTipNon TNG KapdlakAg Asitoupyiag [98].

Ta emimeda Tou BNP kai Tou NTpBNP givar uynAd otn yévvnon aAAd peiwvovtal
apéowg PeTA. To BNP dev digpxeTal atrd TOV TTAAKOUVTA OTTOTE N CUYKEVTPWON TOU DEV
ETTNPEACETAI ATTO TA ETTITTEDA TNG PNTEPAG. ZTA TTAIOIA, N CUYKEVTPWON €ival JIKPOTEPN ATT
OTI 0TOUG eVAAIKEG [99]. Z€ AAAN PEAETN, Ta eTiTreda Tou NT-pro-BNP Bpébnkav augnuéva
KATA TIG TTPWTEG PEPEG TNG CWNS Kal oTaBepd atrd TNV NAIKIa TwWV 4 unvwy €wg Kal 15
XPOVwV. Ta p€yioTa eTmireda o€ TTAIdIA JEYAAUTEPA TWV 4 INVWYV, XWPIG Kapdiakr vooo,
¢pBavav Ta 349 pg/ml [105].

Ayopia kal Kopitola PIKPOTEPA TwV 10 XpOvwy £xouv TTapdpola eTTTTEdA. YWnAOTEPA
ETTITTEdA TTAPATNPOUVTAI O€ £PNPBES KAl YUVAIKEG, O OUYKPIOTN PE TOUG £PnBOUG Kal TOUG
avopeg, moavoTaTa Adyw TNG avacoTaATIKNG OpAoNG TG TEOTOOTEPOVNG GTNV TTAPAYWYN

BNP [100,101]. ‘E1ol, Tn deutepn OekaeTia TNG CWNG Ta €TTiTreda €ival uwnAoTepa oTa
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BnAea, avadAoya pe To oTAdIO TNG NPNG. Z€ UYIEIG EVAAIKEG YUVAIKEG TA ETTITTEDA €ival KATA
32% uywnAoTepa Twv avopwy [102].

‘Evag mapdyovrag Tou emnpeddel ta etritreda tou BNP  @aivetar va eivar n
Tayxuoapkia. Ta raxUoapka atoua, pe BMI >30 kg/m?, éxouv xaunAdtepa emireda BNP
kKal NT-proBNP yia tnv nAikia kai 10 UAO Toug. 210 AITTwdn 10TO UTTApXouUV ApBovol
utrodoxeig Twv NPs, yeyovog TTou onuaivel 0TI Ta AITTOKUTTOPA PTTOPEI VA CUPPETEXOUV
TN METOKIVAON QUTWYV TWV TTETITIOIWV ATTO TN CUCTNUATIKI) KUKAOQOPIaA KAl PUE TOV TPOTTO
autd va oupBdAouv oTnv euaicOnoia Twv TAXUCOPKWY ATOPWY OTNV EUQAvVIoN
utréptaong. Kupla airia Bswpeital n EAeIyn TNG KATaoToAG Tou XNZ Kal Tou agova
pevivng - ayyelotevoivng Il - aAdooTtepdvng, TTou TTpokaAgital atrd 1o BNP, pe ammotéAeopa
augnon TNG VEPPIKAG CWANVAPIOKAG ETTAVAPPOPNONG TOU VATPIOU.

Ta emitreda 1600 ToU ANP 600 kai Tou BNP ettnpedalovral amd 1o GFR, ouvettwg 10
GFR mrpétrer ravra va uttoloyicetal otnv ekTipnon Twv NPs [102]. To BNP augaveral étav
n omelpapaTikr diénon peiwvetal (GFR) xaunAoTtepa amd 60 mi/min/1,73m?. e Taudid
ME OUPTTTWHPATA Kapdlayyelaknig vooou, etireda BNP 1radvw até 170 pg/ml o€ veoyva kai
TTavw atrd 41pg/ml o€ peyaAuTepa TTAIDIA iVl EVOEIKTIKEG AVOTOMIKWY AVWHAAIWY TOU

kapdiayyelokou cuoTiuarog [103].

B4.3.2. NPs ka1 kapdiaki AgiToupyia oTa TTaidia
Ta emimeda BNP kar NTpBNP oT10 aipga atroteAouv Xproigoug OEiKTEG TNG KAPDIAKNAG
AeiToupyiag ota TTaidid pe kapdiayyelok voco. Ta emmimedd TOUG augdvovTal O€
TTEPITITWOEIG TIVEUMOVIKAG UTTEPTAONG, OUYYEVOUG KapdIoTTABelag, JuokapdloTTabelag,
vooou Kawasaki kal kapdiakng avetrapkelag [105]. EmmrpooBera, augnon tou NTpBNP
EXEI TTAPATNPNOEI OE TTEPITITWOEIG ATTOPPAKTIKAG ATTvolag o€ TTaidid [106] kKal peupaTikou
TupeTou [107]. H pétpnon Twv BNP kai NTpBNP €xel 1d1aitepn agia otn d10¢popIKnA
OIdyvwon METOEU avaTTVEUOTIKAG 1 KapdIayyeIaKnG alTioAoyiag oggiag duoTrvolag oTa
TTaIdId [108]. AkOun, Ta TTTTESA TOUG CUPPBAAOUV OTNV TTPWIKN AvAyVWPIoH KOPdIOKWY
EMTAOKWV 0¢ aoBeveic pe kKuoTKn ivwon, XNN kai acBeveig mou €AaBav aywyr He
KapdIOTOGIKG papuaka, OTTWG avBpakukAiveg [105,107,109]

MeAETeG £xouv Beigel 0TI o€ TTaIdIG e KAPOIaKK aVETTAPKEIA, Ta eTTiITTEdA TOU NTpBNP

ouoxeTiCovTal ue To BaBPo TNG KAPDIAKNG AVETTAPKEING KAl TNG APIOTEPAG GUOTOAIKNG Kl
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d1aoToAIKAG duoAsitoupyiag [110,111]. EvrouTolg, dev TTaparnpriBnke dia@opoTroinon oTa
ETTITTEdA PETALU apIoTEPAG Kal deCIAg kKapdiaknig ducoAcitoupyiag [112]. Emritreda BNP
uwnAoTepa atmmd 140 pg/ml, yia geyAAO XPOVIKO dIACTNUA, CUOXETICOVTAI PE AUENMEVN
voonpoTnTa, BvnToTNTa KAl AugnuEVo KivOuvo yia peTapooxeuon kapdiag [113].

A&l16A\oyeg TTANpoopicg AappBdavovrtal atrd Ta eTTiTreda Tou BNP o€ Taidid mou €xouv
utToBANBEi 0e Kapdloxelpoupyikn TTéEURacn. H ouoTnuaTtik TTapakoAoudbnon Twv
EMTTEDWYV TOU TNV TTPWTN PETEYXEIPNTIKA NUEPA, OUVABWG ava 6wpo, aTToTEAE AgIOTTIOTO
Q¢eikTn TTapakoAouBnong Twv TTaidiwyv, dedopévou OTI cuoxeTiCovTal YE TN dIAPKEIQ TOU
XEIPOUPYEIOU, TNV AVAYKN YIO WNXOVIKA UTTOOTAPIEN TNG AvaTIVOAG, TNV avaykn yia
IVOTPOTTA Kal TEAIKA Tn OIdpkela voonAgiag kal tnv TTpoyvwon [114]. Ze mTaidid TTou
UTTOKEIVTOI 0€ PeTapdoxeuon kapdidg emmireda BNP mavw ammd 250 ng/l i dekatrAdoia
AvodOog TWV ETTITTEOWV TOU UTTOBNAWVEI TITWXI TTPOYVWOoN Kal au¢nuévo Kivduvo BavaTou
[115].

Mépa atrd 1n diayvwoTikA xprion 16co 1o BNP 600 kai To NTpBNP xpnoiuygvouv otnv
agloAdynon TnG avratrokpiong oTtn Beparreia Tou AapPaver évag aoBeviig. H aglotmoTia
TOUG €ival QvTiOTOIXN QUTAG TOU UTTEPNXOYPAPANATOG KAPDIAG, EVW UTTEPEXOUV ATTO AUTO

AOYW TOU pelwpévou KOoTOUG Toug [116].

B4.3.3. BNP o€ raidia pe xpovia veppikl vooo (XNN)

H Aetrtopepng avaAuon tng BiBAIoypagiag TTou Tponyrnenke mBERAIWVEI TN CUCXETION
TWV €MTTEdWYV Tou BNP pe tnv Uttapén Kapdiokwv dUCAEITOUPYIWY Kal KUpiwg dIdtaong
aploTepng Kolhiag. Qg ek TouTou, Oev TTPOKOAET EKTTANEN N MEAETN Tou BNP wg deiktn
EMPAVIONG KApOIOKWV ETTITTAOKWYV o€ TTaidId pe XNN.

MoAAEG peAETeg €xouv Ocitel augnon Tou BNP oe aoBeveig ye XNN [117]. MaAioTa
karaypdagovTtal upnAétepa etrireda BNP 6co n XNN emdeivwvetal [118]. EvrouTolg, o€
TrepITTTWOoelg XNN TeAIKOU oTadiou n eppnveia Twv emmTEdwV Tou BNP dgv gival attoAUTwg
¢ekabapn, yiag kal dgv egapTwvTal povo atrd Tnv Kapdlokr AsiIToupyia aAAG Kal atro Tn
VEQPIKI AEITOUPYia, TOV EVOAYYEIOKO OYKO Kal TNV eEwVEQPPIKN kKdBapon [119].

Mpoo@atn peAETn atro TNV Kopéa £0€1EE TNV aveEEAPTNTN CUOKETION TWV ETTITTEOWY TOU

BNP pe 1o BaBuo tng aptnplakig utrépraong kai TpoTeive To BNP w¢ xpAoiIpo BIodeikTn
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yia TN pUBUION TWV UYPWV Kal TOU CwHaTIKoU Bdapoug o€ Taidid ye XNN kal utrépraon,
utto TrepITOVaiK KABapon. MAAIoTa n ouykekpiyévn HEAETN Opioe wg Opio Tou BNP 1a
200 pg/mL yia erapkr pubpion Tou cwpatikou Bapoug [120]. AAN peAETN aTrd Ty idia
opdada epeuvnTWY, PE PeEYaAUTEPN Oe€Ipd aoBevwy, TTPOTEIVE TN PETPNON Tou BNP wg
agloTmoTo O€iKTN E€UQAVIONG KaApdIayyelokwy eTTTAOKWY o€ TTaidid pe XNN, utrd
TTEpITOVAIK KABapon [121].

MapAAANAEG HEAETEG ATTO DIOQPOPETIKA KEVTPA 0€ aoBeveig UTTO alpokaBapon £deIEav
o1l Ta eTTiTreda Tou BNP Atav TTpoyvwaoTiKd TNG SUCAEITOUPYIAG TIG ApPIOTEPNG KOIAIAG, TWV
KApOIOKWY CUPBapaTwyY Kal TG €mBiwong Twv acBevwyv pe XNN TeAikou oTtadiou,
utTodNAWVOVTAG OTI N PETPNOT TOUG TTAPEXEI TTANPOPOPIESG YIA TNV VEQPPIKN AEITOUpYia,
akopa kai €1 armrouciag TG [122]. AAN peAétn oe TTaidid pe XNN utrd aipokdBapon
ouoxeTiCel ioxupd Ta eTTiTreda Tou NTpBNP pe Tnv utrepnxoypa@ikr €IKOVa TNG aploTEPNS
KOIAiQG Kal TTPOTEIVEI TN XPron Toug wg d1ayvwaoTIKO OEikTn o€ uwnAoTEPEG TIUEG. MAAIoTO
TTpoTEivel wg 6pio 10 630 ng/L yia TV TTpwiIhn didyvwaon OUCAEITOUPYIAG TNG APIOTEPNG
KOIAiag ave¢apTnTa ATTO TNV XPOVIA UTTEPQOPTWON uypwv [123].

2UVETTWG N PETPNOoN Twyv emTéEdwY BNP oT1o aipa €xer AdBel eupeiag atmmodoxns wg
aglommaoTog Plodeiktng otn  didyvworn, dlaxeipion Kal TPOyvwon Twv  KapdIoKwVY
emtmAokwV oTa TTaIdId pe XNN [140,143]. Acdouévou OTI UTTAPXE! IO0XUPT] CUCXETION TWV
emmméEdWV BNP kal Tou KIvOUvou avatrTuéng KapdiayyeloKwyY ETTITTAOKWY O€ TTaIdIA JE
XNN, n ouoTnuatiki PETPNON TwV EMITTEOWY TOU TTPOTEIVETAI O€ QUTOV TOV TTANBUOHO
uynAou kivouvou [139]. Ze maidid pe XNN €xel kataypa@ei OTATIOTIKA ONUAVTIKNA
ouoxétion Twv emmmEdwyv BNP kar NT-proBNP pe didpopoug OeikTeg KapdIaknig
QUOAEITOUPYIOG KAl hJE TNV UTTEPTPOYPIA TNG ApIOTEPAG KoIAiag [123,145]. EmmrpdobeTa, n
METPpNoN Twv emTEdWY BNP kai NT-proBNP atroTeAEi pia OIKOVOUIKR TEXVIKI], CUVETTWG
MTTOPEI va XpNnoIYoTToiNBei Je ao@AaAEla WG screening yia eupeon Twv TTaidiwy pe XNN
TTOU €XOUV augnuévo KivOuvo avdatTugng kapdiayyelokwy emITTAoKwV [145]. Agicsl va
onueiwBei 6T kaBwg 10 BNP yapakTtnpietal Kupiwg atrd TTpo-veppikr) kKdBapon, n
ouykévTpwor] Tou o€ acBeveig pye XNN etrnpeddetan Aiyotepo atmo 1o GFR o€ oxéon pe 10
NT-proBNP kai ouvettwg dev xprilel TpoTToTToinoNG TwV Opiwv agloAdynong Twv TIHWV

Tou ota TTpwipa otadia TNG XNN. AvtiBeta, o€ Taidid pe XNN 1Tpoxwpnuévou oTadiou,
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Ta emireda BNP emmnpedlovral amo 1n HPEIWMEVN VEQPIKN KABapon kal Tnv xpovia

uTTEPPOPTWON OyKou [144].

62



EIAIKO MEPOZ
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A. 2KOIMNOZ THX MEAETHZX

H TTpoOoTITIK ) QuTh MEAETN €XEl OKOTTO TOV TTPOCOIOPIONS Twv emTTEdwWV Tou BNP
TTAGOPATOG o€ TTAIdIA KAl €QHPBOUG PE XPOVIA VEPPIKI VOOO Kal TN CUCXETION TOUG PE TO
oTAdIo TNG VEQPPIKNG vOOOU, PE TOV KiVOUVO EPQAVIONG KAPJIaYYEIOKNG VOOOU Kal
UTTEPTPOQYIAG TNG aploTePNS KolAiag. MapdAAnAa, B6a agiohoynBei n CUOXETION TOUG UE
BIOXNUIKEG, UTTEPNXOYPOPIKEG KAl AVOPWTTOPETPIKES TTOPANETPOUG.

B. YAIKO KAl MEOOAOZ

B1. MAnBuonOG TNG MEAETNG

B1.1. AoOeveic
Tov TTANBuUo PG TNG PEAETNG aTTeTEAeCAV OUVOAIKA 56 TTaidid kai £pnpol pe XNN, Ta oTroia

TTapakoAouBouvTo Kal avTigyeTwTriovriav oto Ne@poAoyikd Tunua tou Noookouegiou
Maidwv «I. & A. Kupiakou».

Kpiripia évraéng orn ueAérn

= g TeEPITTTWON acBevoug uttd Bepatreia pe aigokdabapon, €vapén aiyokaBapong

TOUAGXIOTOV 2 UAVEC TIPIV TNV €VTAgn OTN MEAETN

= g TEPITTTWON acBevoug TTou eixe UTTORANBEI o€ peTapdoxeuon veppou, dIEVEPYEIA

METAPOOXEUONG TOUAAXIOTOV 6 UAVEC TIPIV TNV £VTALN OTN MEAETN

Kpitripia amrokAgIouoU amo 1n HEAETN

ATIO TN PEAETN OTTOKAEIOTNKAV QOBEVEIG JE:

=  XNN oTadiou |

= >uyyevh kapdiotradeia

= [lveupovotrdBeia

»  H1TaTikr ducA&iIToupyia

ETriong, amokAgioTnkav aoBeveig:

» TTOU BpiokovTav UTTO TTEPITOVAIKA KABapan. O atroKAEIONOG £yIve AOYw TTOAU HIKpoU
apiBuou acBevwv.
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Tadivounon Twv CUUUETEXOVTWY OTN UEAETN

Ta Tmaudid kar o1 €@nPol TToU CUMMETEIXAV OTn MEAETN TagIVOURONKav OTIG TTAPAKATW
OuadeG:

Ouada A: 24 acBeveig pe XNN otadiwv II-1V

Oudda B: 14 aoBeveig pe TeAikou otadiou XNN, tTou fitav utrd aigokdBapon

Oudda I": 18 aocbeveig pe XNN 110U €iXaVv HETAUOOXEUOET

B1.2. Maprupeg

21N PEAETN TTEPIANYONKAV, eKTOG atro Toug aoBeveig ye XNN, 76 uyir) TTaidid kai £pnpol,
availoyng nAIKiag kai @uAou, ota otroia gixe peTpnBei To BNP 1TTAGOpaTog kai Ta oTroia
ammeTéAeCaV TNV ouGda Twv MapTUpwyv. H pétpnon tou BNP €ixe yivel ota trAaiola
TTPOANTITIKOU eAéyxou o€ TTaIdIKO Kal epnRIKG TTANBuc O, TTou gixe dievepynOei atTd TNV B’
Maidiatpiky KAvikr) Tou EKTA.

B2. Me@odoAoyia TnG HEAETNG

B2.1. ‘Eykpion tnG NEAETNG
H mapouca peAétn €AaBe éykpion amd tnv Emrpotm¢ HBIkAG & AgovrtoAoyiag Tou
Noookopeiou Maidwv «I1. & A. Kupiakou».

O1 vopIpol KNOEPOVEG TwV aoBevWV KABwWG Kal o1 idIol 0l A0BEVEIG, TTPOKEINEVOU VIO
eprpoug avw Twv 18 €TWV, evnueEPWONKAV £yYPAPWG YIa TOV OKOTTO TNG MEAETNG KOl
uTTEYpaWav TNV OpPa VNUEPWONG-OUYKATABEDNG, VIO TNV EVTAEN TOUG OTN MEAETN.

Ta TTPOOWTIIKA OTOIXEIA TWV CUPPETEXOVTWV OTN MEAETN, KABWG Kal autd TTOU
TTpoékuyav atmrd TNV KAIVIKY) €6€TA0N KOl TOV €PYAOTNnEIOKO Kal TTAPAKAIVIKO €AgyXo,
karaypaenkav kwdikotroinuéva o Microsoft Excel Office 2007 kai xpnoigoTtroiénkav
apyoTEPA VIO TNV OTATIOTIKI) avaAuon Kal agloAdynor Toug, £T01 WOTE va TTPO0TATEVBOUV

TA TTPOCWTTIKA OEQONEVA TWV CUPMETEXOVTWV.
B2.1. Atouiko & OIKoyeveIaKO I0TOPIKO

2€ OAOUG TOUG CUMMETEXOVTEG OTN MEAETN €XEI ANPOET AETTTOPEPEG ATOUIKO KA OIKOYEVEIAKO

IOTOPIKO.
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ATOUIKO I0TOPIKO

=  HAKkia diayvwong t1ng XNN

= Aitia XNN

= Avrigetwtmion XNN péxpl Tnv €vragn otn JEAETN

=  HAKia évapgng aigokabapong

»  HAKia petapdéoyeuong

»  QapUAKEUTIKN aywyr): QVTI-UTTEPTACIKA, AVOCOKATAOTAATIKA Kal GAAQ QApUaKa
=AM aywyn 11.X. Birapivn D, Zidnpog, EpuBpotrointivn

=  ANa TTpoBARuarta uyeiag péxpl TNV didyvwaon 1ng XNN

O1KoyeveIaKO 1I0TOPIKO

=  XNN og dA\a aTopa TNG OIKOYEVEING

=  Kapdlayyelokd vooruata

B2.2. Opiouog kai aradiomroinon tng XNN

MNa tov opiopd TG XNN xpnoipotroiénkav ta kpitipia Kidney Disease Quality Outcomes
Initiative (K/DQOI) evw yia Tn otadiotroinon TG XpnoipoTroinenke 1o ekTipwuevo GFR
(eGFR) ouppwva pe 10 avwTtépw KpitApla [154]. Ze OAoug TOUG QOBEVEIG,
oupTTEPIAQUBAVOPEVWY KAl auTWYV TTou UTTEBANBNnOoav o€ peTaudoxeuon veppou, To eGFR

utrohoyioTnke pe Baon v egicwon Tou Schwartz [8-10]:

eGFR = k x (height in cm)/serum Cr (mg/dL)] in mL/min/1.73 m?

B2.3. KAivikn) e§étaon — AvOpwITOUETPIKA OTOIXEia

OAa T1a TaIdId, Katd TNV €viagh Toug oTn PEAETN, UTTORARONKAV O€ AETTTOPEPN KAIVIKN
e¢étaon. H e¢€taon aut kataypd@nke 1000 OTO I0TOPIKO TOU a0Bevoug 600 Kal OTn
POpHa etTiokeWns Tou acBevoug (Mapdaptnua A).

To Bapog cwpatog (BX) petpnbnke o€ kg, pe nAektpovikn uyapid (SECA) kai 10
oyog (Y) oe m pe avaoTnuOueTpo ToiXou (Hyssna) kal Kataypa@TnKav 0TO KOVTIVOTEPO
0.1kg ka1 0.5cm, avTioToixa. O &¢ikTnG pafag ocwpartog (BMI) uttoAoyioTnke pe Tn XxpHon
Tou TUTTOU [54]: BMI = BZ (0¢ kg) / Y? (€ m)
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Kal n em@dveia owpartog (BSA) og m? e mn xprion Tou T0TTOU KATd Mosteller [55]:
BSA(m?) = BZ (og kg) x Y (og cm) / 3600

2T0UG 00Beveig TTou ATAV O€ alpokABapaon, To BX peTpriBnke dUO QOPEG, TTPIV TNV £VOpPEn

TNG BEPATTEUTIKNG OUVEDPIAG Kal PETA TNV OAOKApwaon TnG. AKOuN, TTPOCdIOPICTNKE TO

¢nNpo Bdapog ocwpatog (=BZ).

EmimAéov, uttohoyioTnkav o1 otaBepég atrokAioelg (SDS, standard deviation scores)
yia 10 BApog, To Uyog kai To BMI, Ta tnv Tagivéunon Twv maidiwv o€ guaololoyikou BMI,
uTTEPBapwV Kal TTaXUoAapKWV XpnoIhoTToInenkav ol dIEBveig KAUTTUAEG augnong [56].

H apTnpiakr 1rieon METPRONKE JE NAEKTPOVIKO TTIECOUETPO KAl TNV XPron KATAAANANG

TTEPIXEIPIOAG YIA TNV NAIKIO KAl T CWUATOUETPIKA OTOIXEIA TOU €KAOTOTE a0Bevoug. H
METPNON dlevepynONKe o€ XPoVIK atrdéoTacn atmmd eTTWOUVEG 1 ayXWOEI§ yia TO TTaidi
TTOPEPPACEIG, O KATAOTAON NPEMIAG KAl OE EGETACTIKO OWHATIO NPEUO KAl QIAIKO TTPOG
Tov 00Bevry. Algvepynonkav Tpeig OIAOOXIKEG UETPNOEIC TNG APTNPIOKAG TTiEONG KOl
Karaypaenke n géon Tipr. Or1 mEoelig Tagivounonkav pe BAon TIG EKATOOTIAIEG BETEIS yIa
TNV NAIKIQ, TO QUAO Kal TO UWog. TINEG apTnpIaKnG Trieong 295" EO opioTnkav wg
uttéptaon. EmimAéov uttoAoyioBnkav Ta SDS yia Tnv ouoTOAIKH Kal dIACTOAIKI) apTNPIAKD
TTiEon. € aoBeveig UTTO aIoKABaPON N APTNPIOKK TTiEC HETPNONKE BUO QOPEG, TTPIV TNV
évapén TG BepaTtreuTIKAG ouvedpiag Kal HETA TNV OAOKApwaon TNG.

B2.3.1. KapdioAoyikn e§éraon

2¢ 6Aoug Toug aobBeveig dievepynBnke TTANPNG KaPOIOAOYIKOG £Aeyx0s, 0TO0 KapdioAoyiko
Tunua tou NMA «IM. & A. KupiakoUy», katd tnv €vragn Toug otn JEAETN. O1 aoBeveig utrd
aigokAdBapon ekTIUABNKAv PETA TO TTEPAG TNG.

H e¢€taon TmepIAdppBave nAektpokapdioypdenua (HKI) kai utrepnxoypdenua —
Triplex kapdidg. Kard T1o utrepnyoypdenua dlevepynbnke M-mode, 810d1G0TATO
uttepnxoypaenua kai Doppler. To M-mode €yive pe Tn xprijon Siemens Acuson Sequoia
Ultrasound Machine ka1 yia TiIg UETPAOEIG XpNOoIPoTToINONKav KEPAAES Twy 3.5 MHz kai
5.5 MHz, katdAANAeg yia Tnv NAIKia Kal TO CWPATOTUTTO TOUG a0BEvoUG.

Me 1o M-mode ysTpnObnkav Kol KOTaypa@nKav:

e H 1eA0BIACTOAIKN DIAUETPOG TNG aploTePNG Kolhiag (LVEDD o€ cm)
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e H 1EAOCUOTOAIKN BIAPETPOG TNG apIioTEPAG KoIAiag (LVESD o€ cm)

e To méayxog ToU TTPOCBIoU KOIAIAKOU ToIXwuaTog oTn d1aoToAr (PWT o€ cm)

e To 1eEAOBIOOTOAIKO TTAXOG TOU HECOKOIAIOKOU dlappaypaTog (IVS og cm)

e To uéyebog Tou apioTepou KOATTOU (LA o€ cm)

e To kAaopa egwlnong (EF%).

H ouoToAikr) duoAeitoupyia opioTnke wg EF<55% [124]. O1 petpnoeig Twv IVS, PWT
kal LVEDD xpnoigotroifénkav yia Tov utroAoyIouo TnG uadag tng aploteprg kolhiag (LVM
o€ g) oUpgwva Pe Tov TUTTO Tou Devereux [125]:

LVM(g)=0.8x1.04x[(IVSd+LVd+PWd)3-LVD3]+0.6g

H LVM ouvdudaoTnke pe 1o UPog Tou acBevols wg g/m?7 (LVMI) waTe va peiwdei n
€TidpacN TNG NAIKIAG, TOU QUAOU Kal TNG TTaXucapkiag oTo TEAIKO atroTéAeoua [126]. H
utrepTPOYia TnG apioTepAg KolAiag (LVH) opiotnke wg LVMI ico 3 avwTepo atrd tnv 951
ekarooTiaia B€0n yia avTioTolxou gUAoU Kal nAIKiag vy TTaidia [127].

To oxeTikd Taxog Toixwpatog (RWT) utroAoyioTnke atmd Tnv e€iowon:

RWT = (2 x PWT)/LVEDD

Q¢ puoloAoyikA TiuA opioTnke To 0.42, TTOU AVTITTPOOWTTEUEI TNV 95" ekaTooTiaia BEon o€
uyi Taidid. To RWT=0.42 Atav eVOEIKTIKO CUYKEVTPIKAG UTTEPTPOYIag [128].

Me 1o Doppler - uttepnxoypda@nua PETPHBNKaAV:

e H TpwT0odIacTOAIKr) TAXUTNTA PONG TNG MITPoEIdoug BaABidag (E oe m/sec)

e H Taxutnta TAfpwong KolAiag (A o€ m/sec)

e O xpoévog gugaviong Tou kupartog E (DT og m/sec)

O Aoyog E/A uttroAoyioTnke kai TIHEG KATW aTTd 1 opioTnkav w¢ dIacTOAIKr) dUCAEIToupyia
BaBuou 1 1 wg TTaboAoyikA xaAaon [124].

EmmpdoBeta uttoAoyiotnkav 1a SDS (z scores) 6Awv Twv JEIKTWY, avaloya Pe TV
NAIKiO  Kal TO @QUAO KAl OWPATOUETPIKOUG OctikTeg. TMa  Toug  UTTOAOYIGHOUG
xpnoigotroinénkav T1a: a) Boston Children’s Hospital z-score system kai ) Canadian
Society of Echocardiography calculator.

B2.4. Epyaortnpiakn digpsuvnon
2¢ KGBe aocBevy pe XNN, TTou cupuEeTEiXE OTN MEAETN, EAAPON QAEBIKO aipa TTPWIVH WP

(8:00-9:00) petd atrd oAovuyTia vnoTeia. NpoodiopioTnkav:
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e Oupia, kpeartivivn, oupikd oy kal Cystatine C

e lovtéypappua: Nartpio, KaAio, XAwplo, AcBéaTio, Pwopdpog, Mayvraio

e  OAKG Aeukwpata Kal AEUKWHATIVEG

o Aépia aiparog: pH, pCO2, PO2, HCO3 & éAAeippa Baoewg (-BE)

e [lapaBopudvn (TTAGopatog) & OAIkr 25-udpogu-pitapivn D (opou)

e SGOT, SGPT, y-GT

o [1AApeg AmIdSypappa: OAIkR) xoAnoTtepodAn (TC), LDL-xoAnotepoAn (LDL-C), HDL-
xoAnoTepoAn (HDL-C), TpiyAukepidia (TGs), AToAimotmpwreiveg A1 & B (Apo-A1,
Apo-B), Airrotrpwrteivn (a) [Lp(a)], Mikpd & TTukva pépia 1ng LDL-C (sd-LDL-C)

e [evIKA aipatog

e  OQeppiTivn

e BNP mAdoparog

OAol o1 TTpocdlopiopoi, e egaipeon 1o BNP, Tnv 1TTapabopudvn kai TRV 25-udpdgu-
Birauivn D, digvepyriBnkav oTta avtioToixa epyacTripia Tou NoooKopEiou, OTa TTAQioIa TNG
TTOPAKOAOUBNONG TWV TTAIDIWV.

2nuelwveTal O ota TTaIdId TToU ATAvV UTTO aIgokABapon o1 OEIKTEG VEPPIKAG
Aeiroupyiag, To Amdoypaupa kai To BNP mTpoodiopioBnkav Trpiv TNV €vapgn Kal JETA TV
oAokAfpwaon TnG kaBapong. O uttoAoylopog Tou GFR dievepyABnke £TTiong TTPIV KAl PETA
TNV algokaBapon. Ty alpyoo@aipivng JIKPOTEPN ATTO TA YUOCIOAOYIKA OpIa ava QUAO Kal

NAIKia opioTNKE Wg avaiyia.

B2.4.1. Mérpnon rou BNP mAdouarog
MNa tov mmpoodiopiopd Twv emmédwyv Tou BNP, 1600 0TOUG aoBeveic 600 Kal 0TOUG
MapTUpEG, EA@Onoav 2 ml oAikou aipatog oe cwAnvapio Tou Trepisixe KoaEDTA. Apyéowg
META TNV aigoAnyia, To CwANVAPIO TOTTOBETABNKE O TTAYO KOl QUYOKEVTPNONKE O€
PUYOKEVTPO Yuewg (1600x g yia 10 AeTrtd oToug 4°C). To TTAAOPQ TTOU TTPOEKUYE OTTO
TN QUYOKEVTPNON HETAPEPONKE 0 owAnvapia Eppendorf kar atroOnkeuTnke oToug -70 °C
MEXPI TN OTIYUR TNG PETPNONG.

H pétpnon twv emrédwv Tou BNP £yive pe Tnv Texvik ELISA oUupgwva pe TiIg 0dnyieg

TOU KATAOKEUOOTH. Xpnolyotroinenke 10 gpyaAcio pérpnong 1ng Biomedica Gruppe (A-
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1210 Wien, Divischgasse 4, Wien, Austria). H diakUpavon Tng HETPNONG YIA TO EPYAAEIO
autd ATav 6% (intra-assay) ka1 8% (inter-assay) kai 10 6plo avixveuong Ta 171 pmol/L
(0,171 pmol/mL). Znueliwvetal 611 o€ aoBeveig uTTd alpokdBapon n HETPNoN dievepynOnKe
QU0 @OpéG, TIPIV TNV €vapgn TnG OepATTEUTIKAG OUVEDPIOG KAl OUECWG META TNV
oAokA\pwon TNG.

Na onueiwBei, 6T oTa cwAnvdpla dgv KATAypPA@POTAV TO OVOMOATETTWVUNO TOU

TTaId10U/e@rBou, TTapd JOVO 0 KWAIKOG TToU gixav AGBEI KATA TNV £VTALH TOUG OTN JEAETN.

B2.5. Zroixcia karaypapngs - IpwrokoAAo peAéTng
2¢ KABe acBevr) TTou €10MXON O0TN PMEAETN BOBNKE €vag POVADIKOG KwOIKOG aplBudg Kal
OUPTTANPWONKE TO £vTuTro KaTaypa@ng (Mapaptnua A). 2Tn CUVEXEIQ, TA OTOIXEIA ATTO TA

EVTUTTO KATaypa@ng elonxbnoav kwodikoTtroinuéva o€ apxeio Microsoft Excel Office 2007
KAl v ouvexeia petapépbnkav oto Tpoypapua IBM SPSS Statistics v25 (International
Business Machines Corporation, Armonk, NY, USA). yia Tnv OTaTIOTIKI} TOUG
eTegepyaaia.

210 EVTUTTA KATAYPAQNG TTEPIANQONKav oToIXEiA:

e EMONUIOAOYIKA OTTWG N NAIKia KAl TO QUAO,

e QTTO TO OTOMIKO, CUMTTEPIAQUBAVOUEVOU TOU TTEPIYEVVNTIKOU, I0TOPIKO,

e QTTO TO OIKOYEVEIOQKO IOTOPIKO,

e ATTO TNV KAIVIKA €EETOOT, OCUMTTEPIAQUBAVONEVNG TNG KAPDIOAOYIKAG EKTIUNONG Kal

OAWV TWV BEIKTWV TTOU EKTINNABNKAYV,
e QTTO TA OTTOTEAECUATA TOU £PYOOTNPIAKOU €AEYXOU TTOU OIEVEPYNONKE KATA TNV

NUEPA EVTALNG OTN JEAETN

B2.6. ZTarioTikn HEAETN

MNa Tnv avaAuon Twv d0edouEvwy XpnolpoTroindnke 1o Tpoypaupa IBM SPSS Statistics
v25 (International Business Machines Corporation, Armonk, NY, USA). H kuUpia
TTaPAPETPOG, TO BNP, eA€yXBNKE yIa KAVOVIKOTNTA PE OTTTIKI EKTIMNON TOU IOTOYPAUUATOG
TWV OUXVOTATWV KaBWG Kal pe T dokiyacia Kolmogorov-Smirnov. AlamoTtwonke 611 n
KATOQVOMN TNG OtV ATAV KOVOVIKI. 2ZUVETTWG, XPNOIYOTTOINONKAV Un TTOPAPETPIKEG

dokiyacieg. O1 OIOKPITEG TTOOOTIKEG METABANTEG UTTOAOYIOTNKAV O€ OIAPECN TIPN KOl
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evootetapTnuopiokd eupog (IQR). O1 katnyopikEg MPETABANTEG TTaApoUCIAlovTal WG
atmroAuTol apiBuoi kai TooooTd (%). MNa TN ouoxETIon METAEU OIAKPITWY TTOOOTIKWVY
METABANTWY xpnoigotroiNdnke n Ookiyaoia Spearman. A Tn OUCXETION METALU
KATNYOPIKWY WETARANTWY Xpnoiyotroiidnke n dokiyacia Fisher, evw n dokiyaoia x?
XpnoigotroiNenke yia peTaBANTEG pe TTAvw atrd OUO KaTtnyopieg. H kartavour Twv
OIOKPITWY TTOCOTIKWYV METARANTWY AVAPECA OTIG OUADEG TWV KATNYOPIKWY PETARANTWV
dlevepynOnke pe T dokipyacia Mann-Whitney yia petaBAnNTEG Je dUO KATNYOPIEG KAl PE
ave¢dpTtntn OoKIyaoia OIGUECWY TIHWV YIa PETABANTEG ME TTOpATTAVW aTTO  OUO
KATNYOPIEG. Na oUVOUAOTIKEG UETPAOEIG, TTPIV KAI HETA TNV TTAPEPBACN, XPNOILOTTOINONKE
n Ookiyacia Wilcoxon. lNa TrepaITEPW EKTIUNON TWV OXETICOMEVWY  TTAPAYOVTWY,
agloAoynonke 1o z-score. H cuox£éTion Tou BNP e GAAEG TTapauETPOUG agloAoynOnkKe Pe
TN XPron TOAANATTAAG YPAUMIKAG TTaAIvOpounong. To OpIo OTATIOTIKAG ONUAVTIKOTATOG

opioTnke 10 <0.05.
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. AIOTEAEZMATA THZ MEAETHZ

M. MNeprypagikd otoixeia TTANBUOHOU pHeEAETNG

21N PEAETN oupTTepIAN@OnKkav 56 acBeveic pe XNN, nAikiag 3 €wg 20 eTwv Kal dIAUEDN
nAikia Ta 11,6 €mn (IQR: 8.4-14.6) kal 76 uyIEig HAPTUPEG AVTIOTOIXNG NAIKIAG KAl pUAOU.

H mo ouxvry airia Tng XNN ATav Ol CUYYEVEIGC AVWHOAIEG TWV VEQPWY KAl TOU
oupoTtroINTikoU cuoTAuaTtog  (n=36, 64.3%), akoAouBoupevn aTTd TIG KANPOVOUIKEG
veppoTtrdBeieg (n = 7, 12.5%) kai TIG OTTEIpAPATOVEPPITIOES (N = 7, 12.5%). AiGpopeg
VEQPIKEG TTaBROEIG TTapaTtnpnenkav o€ 4 TTaidid (7.1%) evw o€ 2 aobeveig (3.6%) dev
UTTAPXE OOPNG AITIOAOYIKOG TTapdyovTtag yia Tnv XNN.

O1 34/56 (61%) acBeveig NTav appeveg kal o1 22/56 (39%) BnAeis. To 50% Twv
aoBevwyv ATav o€ TTPO-£@NPIKN NAIKia.

O1 24/56 aoBeveic (43%) nrav oe o1adio XNN 2-4 (mrpo-aipokdBapong o1adio),
14/56 aoBeveig (25%) £raoyav ammd XNN teAikou oTtadiou(oTadio 5) kal Bpiokovrav utrd
Beparreia pe alpokadBapon, evw 18/56 aoBeveic (32%) cixav uttoBAnBei o€ peTapdoxeuon
VvEQPOU. Aev UTTAPXE OTATIOTIKA ONUAVTIK dla®opd w¢ TTPOoG TNV dIAueon nAIKia HETAgU
TWV TPIWV ouadwv acBevwy (p = 0.362) (Mivakag M).

210 0UVOAO ToU TTANBUCOU TNG MEAETNG, N didpeon diapkeia TG XNN Atav 9,5 £€1n
(IQR: 5.3-12.3).

210UG 14 aoBeveic UTTO aigokABapaon, n didueon dIApKEIQ TTOU BpiokovTav uTrd
aipyokdBapon Atrav 0,9 €mn (IQR: 0.4-1.8). O1 12/14 aoBeveig ATav O OCUMPPBATIKA
aiokABapon TPEIS POPES TNV €ROOUAdA Kal O 2 aoBeveig TECOEPIG POPES TNV ELOOPADA.
H didpkeia Tng ouvedpiag ATav Tepitrou 4,5 wpeg Kal n aipodindnon dievepyndnke Ye Ta
povtéha Gambro AK 2005 kai Nikisso dbb 05, pe diaAupata aipyokdBapong Trou
eMAEXONKaAV pe Baon TG em@aveiog ocwpatog (BSA) kal pe pePBPpAveS PE PIKPOUG
Tépoug (low-flux).

2TOoUG aoBeveig TTou UTTEBANBNOAV O€ YETAPNOOXEUOT VEQPOU, N diduean dIAPKEIX
ato TN petapdoyeuon nrav 3.8 €1n (IQR: 0.7-9.3). O1 acBeveig auTtoi ATav utrd aywyn Pe
TTPedVICOAGVN Kal mycophenolate mofetil oe cuvduaouod pe kukhooTropivn i tacrolimus.

AvTiotTepTaoikh aywyn eAdupavav 33 atod Toug 56 aoBeveic (59%).
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Mivakag M. Anuoypa@ikd xapaktnpIioTiIKa Twv acBevwy pe XNN

NapGuETpog Z0voAo mi?f&gq?;?]g AlpokdBapon Metapdéoxeuon p
(n = 56) (n = 24) (n =14) (n=18)

C 11.55 11.45 10.65 12.2
HAiia (ém) (8.4-145)  (7.9-15.35) (8.4-12.7) (106-146) 0362
®Uuho A/O (%) 60.7/39.3 70.8/29.2 57.1/42.9 50/50 0.373
Mpo-spnBeia/EgnBeia (%) 50/50 50/50 64.3/35.7 38.9/61.1 0.109
XNN oTtadiou 2 kai 3 (%) 12.5/42.9 0/58.3 0/0 38.9/55.6
XNN oTadiou 4 kai 5 (%) 16.1/28.6 33.3/8.3 0/100 5.6/0
eGFR (ml/min/1.73 m2) 33 (9-52) 31 (22-47) 6 (6-7) 59 (47-63)  <0.001

2. KAIVIKA XOpOoKTNPIOTIKA TOU TTANOUCGHOU TnG HEAETNG

Ta TTa1d1d uTTd AlokABapaon eixav onuavTika xaunAdTepo diaueco BMI og ouykpion ue

TIG AAAEG OUO opddeg, TTapdT N diaueon nAIKia dev dIEpepe onuAvTIKA. To idIo ioxue Kal

10 BMI z-score (Mivakag M2).

Mivakag M2. KAIvIKa xapaktnpIoTIKA Twv aoBevwyv pe XNN

Naoé Z0voAo ZTC(5’I 0 TTpo AipokdBapon Metapdéoxeuon
apAapETPOg (n = 56) wutzmeg‘%ons (n = 14) (n =18) p
n=
18.58 18.61 15.97 19.1
BMI (kg/m2) (16.6-20.93)  (16.74-20.8) (14.82-19.2)  (17.98-21.98) 0004
-0.17 -0.84 -0.03
BMI z-score (-0.68-0.44) -0.16 (-0.64--0.41) (-1.14-0.01) (~0.32-0.71) 0.004
SAM (mmHg) (9;_01% o) 107 (96-120) 111 (87-119) 107 (100-118) 0.084
AAT (mmHg) 67 (56-74) 65 (52-73) 68 (55-77) 68 (61-73)  0.004
MNpo-umépracry/ 25/12.5 16.7/4.2 35.7/28.6 27.8/11.1 0.615

Yméptaon (%)

BMI = Aciktng palag owpartog, XAl = cucToAik apTnplakr] Trieon, AAl = SI00TOAIKH apTNPICK TTiECH
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Agv dlammoTWONKE Kapia diapopd w¢ TTPog TN OIGUECN TIPN KAl TNV TETAPTOUOPIOKN
KATAVOMI TNG OUCTOAIKNG apTnpPIakAg Trieong. AvTiBeTa, onuavtikd uywnAOTEPES TIMEG
OI00TOAIKAG apTNPIAKNG TTiEoNG dIATTIOTWONKAV OTOUG a0BeveiG UTTO aipokABapon Kal
OTOUG METAPOOXEUUEVOUG OE OUYKPION PE AQUTOUG TTPO-AINOKABAPONG. 2T0 OUVOAO TWV
aoBevwy, 14 (25%) cixav mpo-uttéptaon kai 7 (12,5%) aoBeveig cixav utrépraon
(Mivakag '2).

3. AipatoAoyikég diaTtapayx€g Tou TTANBUCHOU TnG HEAETNG

O1wg eival avapevopevo, 1a TTaIdIA UTTO AIgoKABapaon €Xouv OnUAvTiKa uywnAdtepa
ETTITTEdA KpeaTIvivng Kal cuoTativng C kal xaunAoTepa eTTitreda aABoupivng, o€ oUykpion
ME TIG GAAEG DUO opadeg (Mivakag IM3).

Avaipia dlotmoTwenke oto 52% Tou ouvolou Twv acBevwyv. O1 aoBeveic UTTO
aigokadBapon gixav onUAvTIKA XapuNAGTEPN JIAUEDN TIUA QIMATOKPITN, O€ CUYKPIOT JE TOUG
a00¢eveiG TTPO — AINOKABOPONG KAl TOUG PETAPOOXEUNEVOUG. ETTITTAEOV, TTapouaialav o€
MEYAAUTEPO TTOOOOTO avaiyia, av Kai n dlagopd dev Tav OTATIOTIKA GNUAVTIKI, YEYOVOG

TTOU PTTOPEI VA oQEiAeTal OTO PIKPO apiBud Trapatnpiocwy (Mivakag M3).

Mivakag IM'3. Aipatoloyikég diatapaxés Twv acBevwyv pe XNN

Naoé Z0voAo ZTC(5’I 0 TTpo AlpokdBapon MeTaudéoxeuon
apdpeTpog (n = 56) wutzmeg‘%ons (n = 14) (n =18) p
n -
Kpeamvivn (mg/d) ];2525) 17 (1.3-2.2) 7.5 (6.8-9) 1(0.8-12)  <0.001
. 2.01 ] 6.54 (6.15— 142 (1.04—
Cystatin C (mg/L) (1.42-4.91) 1.86 (1.55-3.16) 6.96) 167) <0.001
ANBoupivn (g/dl) 45 (43-47) 46 (4.5-4.7) 43(4-46)  445(44-47) 0048
, 11.85 12.35 10.9 (10.5-
Aipgoogaipivn (g/dl) (10.7-12.9) (10.85-13.6) 11.9) 11.8 (11-12.7) 0.131
o 35.75 37.2 3375 )
AIOTOKPITNG (%) 39 8538 7)  (34.05-39.95)  (31.3-35.7) o0 (32:4-39.6)  0.043
Avaigia (%) 51.8 37.5 71.4 55.6 0.121
. 85.35 (60.69- 257 76.15
iPTH (pg/mL) 4 8261(50-1163) gy 05 4160) (57.08 0p.24) 006
20.24 12.87 19.82
25(0HD (ng/iml) 1363105y 2B(1957-374) (6 5779437) (13.89-2599) 003

BMI = Aciktng palag owpartog, XAl = cucToAik) apTnplakr] Tieon, AAl = SI00TOAIKH apTNPIGK) TTiECH
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2710 oUVOAO Twv acBevwy, xaunAd emitreda 25(0OH)D (<20 ng/mL) gixav 23 (41%)
Kal uynAa emitreda iPTH (>55 pg/mL) gixav 39 (69,6%). O1 acbeveig utrd aipokdBapon
gixav TTOAU xaunAotepa emimeda 25(OH)D kai TOAU uywnAoTepa emitreda iPTH o€
oUYKPION ME TIG AANEG dUO opadeg. EmmmAéov, oI UETAPOOXEUMEVOI QOBEVEIG €ixav
onNUavTika xapnAotepa etmitreda 25(0OH)D o€ ouykpion YE TOUG TTPO-aIoKABapong oTAdIo
(Mivakag I'3).

4. KapdioAoyikd eupfjpata oTov TTANBUONO TNG HEAETNG

Kapdiohoyikr) ekTipnon €yive oe 54 amd Toug 56 aoBeveig. 2TOUG Q0Beveic UTTO

aiokABapon, N EKTINNON €yIVE PETA TO TEAOG TNG CUVEDPIAG TNG AINOKABOPONG.

ATTO TNV avadAuon TwV ATTOTEAECUATWY TTPOEKUWAYV TA TTAPAKATW:

e 6 aoBeveig (3 oe aipokdBapon, 1 o oTAdIO TTPO-AIHOKABApPONG Kal 2 YETA ATTO
MeTapooyxeuon) e€ixav augnuévo RTW, evOEIKTIKO OUYKEVTPIKAG KAPDIAKNAG
UTTEPTPOQIAG

e 1 a0oBevAg (uttd aipokdBapon) eixe pelwPEVO RTW, evOeIKTIKO EKKEVTPNG
KapOIOKNG UTTEPTPOPIAG

e 3 aoBeveig gixav oxéon E/A<1, evdeIKTIKY) dIAOTOAIKNG DUCAEITOUPYIAG

e 2 aobeveig eixav kAdopa etwbnong (EF) <55%, evdeIkTIKO OUOTOAIKNAG
duoAsiToupyiag

e Modvo évag aoBeviig uttd alpokdBapon €ixe LVH (augnuévo LVMI).

Akoun,
e 4 aobeveig, 6Ao1 UTTO aipokdBapon, gixav TTaxuvon Tou IVS

e 1,2 &2 aoBeveig cixav au¢nuévo LVEDD, PW & DT, avTioToixwg
O1 didueoeg TIPEG Kal Ta TeTapTNPOpIa (IQR) dAwv Twv KApdIOAOYIKWV TTAPAUETPWY TTOU

TTPOOdIOPIOTNKAY, OTO OUVOAO TwVv aO0Bevwyv Kal o€ KABe opada &exwploTd,

TTapoucidlovrtal otov Mivaka M4.
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Mivakag M4. KapdioAoyIKEG TTAPAPETPOI OTO OUVOAO TWV 00BevWV Kal o€ KABe opdda

gexwploTa

Napdyetpoc )(Z:\;o;\g) Ztadio rtp(c;l o:t:z;(deaponq Alu?:éieﬂ;on* Mst;p:')cls)suon
LA (cm) 2.57 (2.25-2.89) 2.6 (2.15-2.82) 2.29 (2.09-2.57) 2.76 (2.43-3.1)
LVEDD (cm)  3.81(3.32-4.12) 3.85 (3.4-4.33) 3.18 (2.93-3.62) 3.94 (3.58-4.12)
LVESD (cm)  2.23(1.83-2.42) 2.26 (1.9-2.61) 1.94 (1.73-2.11) 2.33(2.11-2.42)
IVSd (cm) 0.66 (0.55-0.74) 0.66 (0.52-0.75) 0.64 (0.57-0.76) 0.62 (0.55-0.73)
PWT (cm) 0.6 (0.55-0.68) 0.58 (0.5-0.66) 0.6 (0.55-0.71) 0.66 (0.57-0.75)
EF (%) 70.4 (65-72.8) 71 (66.25-75.4) 65.15 (62.35-71.45) 70.5 (66.4-72.2)
E (m/sec) 0.85 (0.78-1.03) 0.85 (0.79-1.1) 0.84 (0.52-0.95) 0.87 (0.83-1.03)
A (m/sec) 0.51 (0.43-0.65) 0.51 (0.38-0.6) 0.51 (0.49-0.67) 0.5 (0.4-0.68)
E/A ratio 1.65 (1.36-2) 1.65 (1.46-2.44) 1.33 (0.96-1.67) 1.78 (1.41-2)

DT (m/sec) 158.5 (140-178) 164 (146-182) 162 (140-180) 152 (130-174)
RWT 0.32 (0.29-0.37) 0.31(0.28-0.33) 0.36 (0.34-0.43) 0.33(0.29-0.37)
:-IhIZats Isec) 87 (75-96) 93 (71-105) 91 (80-96) 85 (81-91)

*Métpnon PETA T ouvedpia alpokabapong

5. Emritreda BNP otov TTAnNOUo 6 TNG pEAETNG

5.1. Zuykpion Twv emmédwv Tou BNP pusrau aclsvwy — paprupwv

H diadueon iy BNP oT1o TTAGOpa ATav OTATIOTIKA ONUAVTIKG uynAOGTEPN OTO GUVOAO TwV
a0Bevwyv o€ OUYKPION PE TO GUVOAO TwV JAPTUPWV avTioToIXNng NAIKiag kal guAou (n=76,
p <0.001).

ATIO TN oUyKpIoN PETALU a0BEVWV-UAPTUPWYV KABE OPAdAG EEXWPIOTA TTPOEKUYE OTI
oToug aoBeveig oe oTAdIO TTPO-aINoKABapong Ta emimeda Tou BNP Atav oTamioTiké
OnNUavTiKa upnAdTepa o€ OUYKPION UE QUTA TwV avTioToIXWwV JapTupwy (p < 0.001). To
id10 ioxue ka1 yia Ta emitreda Tou BNP oToug aoBeveig. uttd aipokabapon, 1600 1Tpiv 600
Kal META TO TEAOG TNG ouvedpia TnG aipokdBapong (p < 0.001 kar p < 0.001, avricToIXQ).

AvTIBETWG, Ogv UTIPXE OTATIOTIKA ONUAvTiK dlapopd HETAEU Twv acBevwyv TTOU
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uTTEBANBNOQV O€ PETAPNOOXEUON KAl TWV AVTIOTOIXWV PapTupwv (p < 0.273) (Mivakag
rs).

Mivakag 5. >0ykpion Twv emmmédwy BNP peTalu Twv Opddwy Twv aoBevwv Kal Twv

MapTupwyv (diapeon Tiun, IQR, Mann-Whitney test)

i BNP (pmol/mL)
Opadeg i P
Aigpeon (IQR)
2UvoAo aocBevwyv 1.05 (0.71- 2.07)
. p <0.001
MadpTupeg 0.67 (0.51-091)
210810 TTPpO AIgOKABapong 0.91 (0.59- 1.19)
. p =0.030
MadpTupeg 0.65 (0.51- 0.90)
AipokaBaipédpevol Tpo aipokadapong 3.24 (2.00- 4.75) < 0.001
MdpTupeg 0.61 (0.44- 0.80) p==
AlpokaBaipOuevOol HETA TNV alINOKABapon 3.75 (2.78- 5.17) < 0.001
MdpTupeg 0.61 (0.44- 0.80) p==
Merapdoyxeuo 0.83 (0.63-1.31
’IJ XEUoN ( ) p=0.273
MadpTupeg 0.77 (0.51-0.97)

5.2, Zuykpion Twv emimrédwv rou BNP peradu twv ouddwyv Twv aclsvwyv

Avaueoa oTIg OIAPOPEG UTTO-OPAdEG TNG MEAETNG, O acBeveig uttd aiyokdBapon eixav
OTATIOTIKA onPavTIKA uynAoTepa etTireda BNP o€ ouykpion pe Toug acbeveig oe oTddIo
TTpo-aipokaBapong (p=0.001) kaBwg Kal ge auToug TTou UTTERARBNOAvV o€ HETOPOOXEUON
(p=0.001).

21a TTaIdId uTtd aigokdbapaon, Ta diaueca emitreda Tou BNP  petd 1o m€pag NG
aigokdBapong fArav oplakd uwnAdTepa atrd aAuTA TTOU EAAPONCAvV aUECWG TIPIV TNV
évapén g (3.75 pmol/mL, IQR:2.78-5.17 pmol/mL avti 3.24 pmol/mL, IQR:2.00-4.75
pmol/mL, p = 0.048) (Wilcoxon test).

H didueon nAikia nTav rapopola og OAEG TIG opddeg (p=0.362), ouvettwg dev duvaral
va BewpnBei ouyxuTikOG TTapayovTtag. AvTIBETwg, TOo dilaueco BMI Atav onuavtika
XAMNAOTEPO OTOUG AOBEVEIG UTTO QINOKABOPON Kal OnNUAvTIKa uynAOGTEPO OTOUG OOBEVEIQ

META aTTO HETAPOOXEUON, CUVETTWG Ba UTTOPOUCE VA ATTOTEAEI CUYXUTIKO TTapdayovTa. ATTo
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TNV avaAuon TTPoEKUYE, OTI Ta eTTiTTeda Tou BNP diagopoTtroiouvtal ue aon 1o BMI aAAG
auTr n dlakupavon dev @aiveTal va gival o pévog TTapAyovTag TTou odnyei 0Tn ONUAVTIKA
dlapopd Twv emMTTEdWYV BNP peETALU TWV UTTO-OPAdWY TNG HEAETNG.

Me Tn xpron Tou hJovTEAOU TNG TTOAAQTTANG YPAPUIKAG TTAAIVOPOUNOoNG, opiovTag To
BNP wg e€aptnuévn METABANTA KAl HEAETWVTAG WG AVEEAPTNTEG METARANTEG QUTEG TTOU
€XOUV apXIKA OTATIOTIKA onUAVTIKY dlagopd, Kapia atrd Tig duo ueTaBAnTég, To BMI A n
nAIKia, dev d1ATNEOUV TN OTATIOTIKA ONUAVTIKA dla@opd. Autd Ba YTTopouce va aTTodoBOEi
OTO MIKPO aplBud aocBevwy TTou TTEPIAAUBAVETAI OTN JEAETN KAl OTNV PN 1I00TIUN KOTAVOUN
METAGU TWV UTTO-OPAdWYV. 2UVETTWG, 0 pOAOG Tou BMI wg ouyxuTikdg TTapdyovTag dev

MTTOPEI VO OTTOKAEIOTEI.

5.3. Zuoxérion rwv emmédwv Tou BNP ue avOpwIitousTpiKa Kai Snuoypa@ika

XAPAKTNPIOTIKA.

Ta emimeda BNP cuoxetiCovrav OeTikd pe tnv nAikia (R2 Linear 0.045, p = 0.046,
Spearman’s correlation) kai To BMI (R2 Linear 0.006, p = 0.002, Spearman’s correlation),
oTTwg Kataypdagetal otnv Eikéva MA kai MB, avrioToixa.
AvTIBETWG, TO QUAO, n epnPeia kal n didpkeia NG XNN dev TTapouacialav Katroia
OnNUavTik ouoxETion Pe Ta mmitreda Tou BNP (p>0.05).

H ouoToAikr) Kal SIA0TOAIKI) apTnPIaKn TTiEon dev CUOXETICOVTAV PE TA ETTITTEQA TOU
BNP (p = 0.955 ka1 p = 0.230, avrioToixa).

TENOG, N QVTI-UTTEPTAOIKN aAywyr, KABwg Kal n avoookaTaoTaATIKY (TTpedVICOAOVN,
GAAO  aVOOOKATOOTOATIKA), TIOU €AAuBavav ol  UETAPOOXEUMEVOI 00Beveic dev

ouoxetiCovrav pe Ta eTTireda Tou BNP (p>0.05).
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Simple Scatter with Fit Line of B-type natriuretic peptide (pmol/mL) by Age (years)
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Simple Scatter with Fit Line of B-type natriuretic peptide (pmolimL) by Body mass index (kgim”2)
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Eikéva M. A) Zuoxétion emmmédwv BNP 1TAGopatog pe tnv nAikia, B) ZuoxéTion
emmmédwv BNP mmAdoparog pe 1o BMI

5.4. Zuoyxérion twv emimédwyv Tou BNP ue S¢eikteg TNG VEPPIKAS AgiToupyiag, tnv
Birauivn D kai tnv MNapa6opudvn.

2TOTIOTIKA ONPAVTIKI ApVNTIKA CUCXETION TTApATNPNONKE HETAEU TWV TTITTEOWY ToU BNP

kal Tou eGFR (p <0.001) (Eikéva M2) kai BeTIKr], OTTWG ATAV AVAPEVOUEVO, METAEU TOU
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BNP kai Tou otadiou XNN (p=0.005), ye Ta upnAdéTepa TTITTEdA VA TTAPATAPOUVTAI OTN
XNN oTadiou V (aoBeveic utrd aigokdabapaon).

Simple Scatter with Fit Line of B-type natriuretic peptide (pmol/mL)
by eGFR (Schwartz formula)
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Eikéva 2. Zuoxénion BNP mmAdopartog pe 1o eGFR

Emmpdobeta, mapatnpribnke OTATIOTIKA ONPAVTIKA O€TIK) OUOXETION METAEU
emmédwv BNP kai emirédwv a) kpeartivivng (p < 0.001), B) ocuaTarivng C (p < 0.001) kai
y) TTapaBopudvng (p < 0.001) (Eikéva IM3).

Ta emimmeda NG 25-udpdgu-Pitapivng D gixav onuavTik apvnTIK) CUCXETION PE TA
etrireda BNP (p = 0.038, evw 1a etTiTreda aABoupivng gixav oplakd onuavTikh apvnTikA
ouoxétion (p = 0.05). (Eikéva I3).
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Semple Scatter with Fit Line of B type peptde )by € Imga)
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Simple Scamter with Fit Line of B type natriuretic peptide (pmodml ) by Cystatin C (mgA)
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Simple Scatter with Ft Line of B-type natriuretic peptide (pmo¥iml) by Vitamin D (ng/ml)
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Eikéva 3. Zuoxétion BNP mmAdouatog ue OeikTeg ve@PIKAG AsiToupyiag, Bitapivn D kai

TNV MNapaBopudvn

5.5. Zuoxénion rwv emimmédwy tou BNP ue dcikteg TnS KApdIakng Asitoupyiag

ATTO TOuG KapdIoAoyIkoUg OeiKTEG TToU PEAETABNKav, uovo n oxéon E/A cixe oTamoTika

onMavTikA apvnTikrl cuoxétion pe Ta emimeda tou BNP (R2 Linear 0.104, p = 0.034

Spearman’s ccorrelation), 6TTwg autd atrotuttwveTtal otnv Eikéva M4.
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Agv TTapaTnPNBNKE OTATIOTIKA CNPAVTIKI) CUOXETION TwV £TTITTEdWYV Tou BNP pe 1o EF
(p =0.182), Tnv LVM (p = 0.092), T0 LVMI (p = 0.950) 1 TOov HR (p = 0.113).

Simple Scatter with Fit Line of B-type natriuretic peptide (pmol/mL) by EJA ratio
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Eikéva IN'4. Zuoxénion BNP mAdopartog pe n oxéon E/A

5.6. Zuoxérion Twv emmédwv Tou BNP us dAAeg aiuaroAoyikéS kai BIOXNUIKES
mapapéTpous

Agv TTapatnpABnke ocuoxETion PeTagu Twv emmédwy Tou BNP kal Tng CRP (p = 0.860),
TNG TTapouaciag ducAimdaiyiog (p = 0.376) | TNG TTapouciag avaipiag (p = 0.431).

'5.7. MovréAo moAAammAng ypauuikng maAivépounong ue e§aprnuévn peraBAntn ro
BNP

Kartd tn xprion Tou povtéAou TNG TTOAAATTANG YPAPUIKAG TTOAIVOPOUNONG, OPIOTNKE TO
BNP w¢ e€aptnuévn PeTaBAnTr Kol HEAETABNKAV WG AVEEAPTNTEG PETAPBANTEG AUTEG TTOU
EXOUV apXIKA OTATIOTIKA onuavTiKA dla@opd, Kal cuykekpiuéva n nAikia, 1o eGFR, To BMI
z-score, n oxéon E/A, n kpeativivn, n cystatin C, n Tapabopuovn kai n oAk 25(0OH)D.
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Tnv 1TI0 1I0XUPN aveCApTNTN TTPOYVWOTIKH agia yia Ta mitreda Tou BNP €ixe n cystatin
C, Kai gv ouvexeia n kpeaTivivn, n aApoupivn kal n oAk 25(0OH)D, 6TTwg @aiveTal oTov
Mivaka 6. OAeg o1 uttdAoireg peTaBANTEG dev dlaTAPNOAV OTATIOTIKA ONUAVTIKNA

OUOXETION.

Mivakag 6. TMoANATTA  ypaPUIKA  TTAAIVOPOUNON® yId TOUTOTTIOINON Twv AveEApTNTWY

TTPOYVWOTIKWY TTapayovTwy yia Ta emitreda BNP, oto oUvoAo Twv aoBevwy pe XNN

Mapduerpog 2uvTeAEOTAG p

Cystatin C 1.075 (0.651-1.500) <0.001
KpeaTtivivn —-0.555 (-0.885—-0.224) 0.001
AABoupivn -1.988 (-3.286—-0.691) 0.003
OAikn) 25(0OH)D -0.037 (-0.0070—0.004) 0.028

*MovTéAo: Standard povtého, 95% Cl, stepwise forward, information criterion (AICC),
ME BAaon TIG OIGPEDEG TIWEG

Mia evdlogépouca Ttapatipnon e€ivar 011 1o eGFR dev Tautotmoindnke wg
ave¢APTNTOG TTPOYVWOTIKOG TTapdayovTag yia Ta emmimeda tou BNP, katd mn xprion Tou
avWTEPOU POVTEAOU. AUTO evOEXOUEVWG OUVERN €TTEION TTapAyovTeG OTTwG N cystatin C
Kal N kpeaTivivn atroteAouv OeikTeg TNG XNN Kal ouveTtwg TToikiAwv Tipwv eGFR.

2TV €K Vvéou avaAluon e TTONAATIAR  ypauuIK  TTaAivOopounon, TTou
xpnoigotroinénkav 1o eGFR, n nAikia, To BMI z-score, n aABoupivn, n mapaBopudvn, n
25-udpogu-pitayivn D kai n oxéon E/A wg avetdptnreg petapAntég, 10 eGFR
TAUTOTTOINONKE WG AVECAPTNTOG TTPOYVWOTIKOG TTapdyovTag. EmimpooBeTa, ATav o pévog
TTaPAyovTag TToU dIATHPNOE TN cUOXETIoN Tou (ouvTeAeoTnG: -0.029, p=0.03). EvTouToig,
TO MPOVTEAO aQuTO xapakTtnpifetar amo xaunAn akpiBeia (24%), MeEWVOVTOG TNV
TTPOYVWOTIKA Tou 10XU. MBavég aitieg yia 10 TTPOBANPA auTd €ival 0 OXETIKA XAUNAOG

apIBudg aoBevwv Kal N EAAEIYN akpaiwy TIHWV.
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A. 2YZHTHZH TQN ANOTEAEZMATQN THZ MEAETHZ

21NV TTapouca PEAETN, To oUvoAo Twv acBevwyv pe XNN gixav oTaTioTiIkG onuavTika
uynAoTepa emrimeda BNP 1TAdopatog, o€ ouUykpion PE TO OUVOAO Twv PAPTUPWV
avTioToIXNG NAIKIAG KAl QUAOU. ZUYKPIVOVTAG CEXWPIOTA TIG TPEIG ONAdEG aoBevwy pe XNN
ME TOUG QVTIOTOIXOUG PAPTUPEG KABE opdadag, dIaToTWONKE OTI JOVO O ACBEVEIG TTOU
ATav O€ TIpo-algokaBapong oTadIo Kal auToi uTtd aigokaBapon e€ixav onuavTika
uwnAoTepo BNP a1rd Toug pdptupeg. AvtiBeTa, OTOUG OI HETOUOOXEUPEVOUG QO BEVEIG, Ta
ETTITTEdA OEV DIEPEPAV ATTO TWV HAPTUPWV.

O1 aoBeveic utrd aigokdBapaon ixav uywnAoTepo BNP o€ oxéon pe Toug aoBeveic o€
OTAdIO TTPO-QINOKABOPONG. XNPAVTIKN OETIKA OUOXETION dIATTIOTWONKE HETAEU TWV
emmédwv BNP kai Tou otadiou XNN, pe toug aoBeveig otadiou V, dnAadny autoug utrd
aigokdBapon, va karaypd@ouv Ta uynAoTepa eTTiTreda. ETITTAEOV, OTOUG a0BeveiG UTTO
aigokdBapon, Ta etmitreda BNP 1rpiv Tn cuvedpia Tng kaBapong Arav xaunAdtepa, ota
Opla TNG OTATIOTIKAG ONUAVTIKOTATOG, O¢ OUYKPION ME Ta PETA TNV OAOKAApwOon TNG
Kabapong.

Ta emitreda Tou BNP, gixav onuavTikh BETIKA CUOXETION YE TNV KPEATIViIVI OpoU, TNV
ouotativn C kal Tnv TTapaBoppovn, evw cuoxetiCoviav apvntika pe 1o eGFR, v
aABoupivn kar v 25-udpoguBitapivn D. Ao TIG KaPBIOAOYIKEG TTOPANETPOUG, HOVO N
oxéon E/A gixe oTaTioTIKG onUAVTIKA apvnTIK ) CUOXETION PE Ta eTTiTTeda Tou BNP. Metd
TNV €QApPPOYH TTOAAQTTANG YPAPUIKAG TTaAIvOpSuNoNnG, N TTapaboppovn kai n oxéon E/A
éxaoav TNV OTATIOTIKA ONUAvTIKOTNTA.

Ta ammroteAéopaTta TG HEAETNG MOG gival TTapduoIa PE auTd TNG MEAETNG Twv Hedving
et al., otnv otoia dlamoTwONKav oTATIOTIKG onuavTikd uwnAdtepa ettitreda BNP o€
TTadlaTpikoug acBeveic e XNN utrd aipokdBapon ) oe o1adio Tpo-aiyokdapong o€
OUYKPIOT UE UYIEIG JAPTUPEG, EVW DEV TTAPATNPABONKE dIAQOoPd PNETALU TWV AoBEVWY TTOU
uttEBANBNOaV oc NETOPOOXEUON O OXEON ME UYIEIG NAPTUPEG [129]. Z& GAAN PEAETN, TA
emmireda NT-pro-BNP Atrav uwnAdtepa oe mmaudid utrd aigokdBapon 1 TTEPITOVAIKD
KABapon o€ ox£on ME UYIEIG NAPTUPEG, ME TOUG OOBEVEIG UTTO QIJOKABapon va £Xouv
uYnAOTEPA ETTITTEOO O OXEON PJE QUTOUG UTTO TTEPITOVAIKN KABapon. ZTnV idia HENETN deV

TTaPATNPENONKE OTATIOTIKA ONUAvTIK dlagopd oTta emmitmeda Tou NT-proBNP petagu
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aoBevwv pe XNN oe mpo aigokdabapong otadio kai uyiwv hgapTupwy [130]. NMapduoieg
MeAETEG KaTaypdgouv augnuéva emmitreda NT-proBNP TTpiv Tnv cuvedpia aigokdabapong
o€ ox€on JE UYIEiG JapTupEG [123].

2TNV TTapouca PEAETN, OTOUG AOBEVEIG UTTO aIHOKABapon, TTapaTNPENBNKE Pia PIKP,
oTa 6pIa TNG OTATIOTIKAG onuavTikoTnTag (p=0.048), aug¢non Twv emrédwv Tou BNP
QMECWG PETA TNV OAOKARPWON TNG OUVEDPIAG TNG AIHOKABApoNG ME NEMPBPAVN UE JIKPOUG
Topoug (low-flux). Mapduoleg peAETeg, TOOO O TTaIdIG G600 Kal o€ eVAAIKO TTANBUOuO,
TTaPOUCIAlouv avTikpoudueva atroteAéopara. Meiwon i gn dlagopoTroinon f augnaon Twv
emmEdWYV Tou BNP, uetd 10 TEAOG TNG OUVEdPIag TNG KABApoNG o€ CUYKPION PE TA TTPO
évapéng Tng ouvedpiag, €xouv avagepBei [122-123,130-131]. Augnuéva etritreda BNP
TPIAVTA AETTTA TTPIV Tr CUVEDPIa AIHOKABAPONG KAl €iTE AUENON €ITE JEIWON TWV ETTITTEOWV
TPIAVTA AETITA PETA TV OAOKANpwON TNG, TTapartnerdnkav oe 33 Taidid ye XNN oTtadiou
V, pe TN dla@opd va pnv gival TEAIKA oTaTIOTIKA onuavTiky. O cuyypageic avépepav OTI
Ta £TTiTTeda BNP TTpIV KOI HETA TN OUVEDpIa aIgokABapong ATav aveEdpTNTOl TIPOBAETTTIKOI
TTAPAYOVTEG yia duopevr] TTpoyvwaon [122]. Napopoiwg, TTpdc@aTn YEAETN £0€1EE OTI PIa
MovApNG ouvedpia aipokaBapaong, dev TTPOKOAEI ONUAVTIKEG TPOTTOTTOINCEIG OTA ETTITTEOQ
NT-proBNP tou TTAGopOTOG. ZUP@WVa PE TOUG CUYYPOPEIG, AUTO OQEIAETAI OTO YEYOVOG
OTI Ol OUVEDPIEG AINOKABAPONG Eival CUVABWG XPOVIKA PIKPOTEPEG ATTO TO AVAUEVOUEVO
KOl OUVETTWG Ol aoBeveig dev emmiTuyXavouv @uaololoyikd Oyko aipartog [130]. AvTIBETWG,
o€ AAAN PEAETN, TTapaTnERONKe OTATIOTIKA ONUAVTIKA Peiwon Twv emmmédwyv BNP tToUu
METPABNKAV PETA TNV ouvedpia aigokdBapong Ye PePPPAvn pe peydAoug Tmopoug (high-
flux) oe 30 Tmaudid pe XNN. H peiwon auti agiohoyribnke wg atmmooupeopnon Tou
KapdIOKOU £pYOU KAl WG ETTITUXNG ATTONAKPUVOTN TOU TTETTTIOIOU ATTO TOV OPYAVIOUO TWV
aoBevwv [131]. TMapduoia, uvwnAdétepa emmimeda NT-proBNP 1rpiv Tnv €vapgn 1Nng
aiokABapong o€ oxEon YE TA ETTITTEDA TPIAVTA AETITA PETA TO TTEPAG TNG OUVEDPIAG low-
flux, kataypagnkav e TTaIdIA ye XNN oe GAAn peAéTn. EmITTpooBeTa, ol aoBeveig pe
QuOoAgIToupyia TNG aApIOTEPAG KOIAIQG, €ixav OTATIOTIKA onuavTiKA uwnAdoTepa eTTiTreda
BNP, Tmpiv kol petd 1n ouvedpia aigokdBapong, o€ ox€on ME TOUG QOBEvEiG e
QUOIOAOYIKN AsITOUpPYIKOTNTA TNG apIoTEPNG KOIAiag [123]. MeAéTeg o€ evi)AIKO TTANBUO O

pe XNN, TTapoucidfouv avTioToIXa aVTIKPOUOUEVA ATTOTEAEOPATA, PE PEIWON, augnon n
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pn dlagopotroinon Twv emmEdwY BNP 4 NT-proBNP petd 10 1T€pag NG ouvedpiag
aigokdBapong [132—-134].

APKETOI TTAPAYOVTEG QaAivETAl VO CUPBAANOUV OTA QVTIKPOUOHEVA OTTOTEAECUATA TWV
IaPOPWYV PEAETWV. 2 auToug TrepIAauBavovTtal To popio Tou NP trou petpiétar (BNP fy
NT-proBNP), n xprion low-flux fj high-flux pepBpavwv kar o apiBPog Twv eBdopadiaiwv
wpwv ailgokaBapong [135-136]. To BNP éxel xaunAGTEPO HOPIAKO BAPOG KAl PIKPOTEPO
Xpovo nuiceiag Cwng ammd 10 NT-pro BNP [137]. O1 peuBpdveg TUutrou high-flux
ETMTUYXAVOUV TaXUTEPO puBud dINBnong amo TIG PePPpaveg TUTTOU low-flux, KATI TTOU
onuaTodoTei onuavTikA peiwon Twv emTEdWV BNP pe 10 xprion high-flux pepBpavwy kai
APKETA PIKPOTEPN ME TN Xprion low-flux peuppavwy [135,138]. Katd tn pétpnon tou NT—
pro-BNP, o1 ouyypa@eic Kataypd@ouVv OTATIOTIKA ONUAVTIKA PEIWON TWV EMITTEOWY TOU
Me TIG high-flux pepBpdveg aAAG aug¢non Twv MITTEOWV TOU PETA ATTO AIYOKABApOoN HE
low-flux peppBpaveg [135,138]. Xtoug acbBeveic utmd aipokdBapon, o XpPOvog NG
aigoAnyiag o€ ox€on YE TNV ouvedpia KABapaong, TOavov va eTnpeddel Ta trireda BNP
kKal NT-proBNP ka1 Trpétrel va AapBavetal utrogiv oTig d1aQpopeg MEAETES. TTapdAAnAa, n
pETpnon Tou BNP kai Tou NT-proBNP o€ 0p6 ) TTAGopa, mlavoTtata Taidel KATToIo pOAo.
[136].

2TNV TTapouca PEAETN, OTO OUVOAO Tou TTANBUCPOU TG, TTAPATNPNONKE apvnTIKN
OUoXETIoON JETAEU Twv emiTéEdwY BNP kail Tng nAikiag, kabwg kai Tou BMI. AvTiBéTwg, Ta
etTiTreda Tou BNP d¢ev epu@avicav cuoXETion oUTe JE TO QUAO oUTE e TNV e@npeia. Mevikd,
N nAIKia, To @UAo, n epnPeia kar To BMI €xouv kataypa@ei wg TTAPAYOVTEG TTOU
TpoTtroTrolouV Ta emmiTreda BNP Tou TTAdouartog [139].

Ta Tmaudid kal o1 €épnpol éxouv xaunAotepa emireda BNP atmé toug evijAikeg [100].
evikd, Ta emmireda BNP mTapapévouv o1aBepd peTd TOV TTPWTO Prva NG Cwng Kal Ogv
dlagopoTrolouvTal 1I0IaiTEpa pEXP!I TRV NAIKIa Twv 10-12 gTwv [100,140]. EmimTAéov, dev
dlagopoTrolouvTal avaloya Pe To QUAO, PEXP! TNV évapén TNG epnpeiag [139-140]. Katd
TNV €pnPeia, Ta emitreda Tou BNP augdvovtal onuavtikd kai ota duo @uAa [100,139], pe
Ta KOPITola va £xouv uwnAoTepa etTitreda atrd ta ayopia [140]. Autd mmBavéov ogeileTal
oTnV BETIKA €TTIOPACN TWV YUVAIKEIWY OPPOVWYV KAl TNV APVATIKI ETTIOPACN TWV AVOPIKWY
QUAETIKWV opuovwyv oTnv tTapaywyn Tou BNP atmé ta kapdiakd kuttapa [140]. Auti n

QUAETIKN dlagpopoTroinon TTapau€vel Kal oTnv vAAIKo ¢wry [139]. AvTiBeta, peAETEG O€ uyIR
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TTaudIG dev deixvouv dlagopoTtroinon ota eTiTreda Tou NT-proBNP avdAoya pe 1o gUAo i
TNV nAIkia [104].

2€ OPKETEG HEAETEG €XEl TTapATNPENOEi cuoxETion Twv emITTEdWY Tou BNP kai Tou BMI,
1600 o€ vy TTaIdI& 600 Kal o€ TTaIdIA e KapdlakEG TTadnoelg [139,141]. AvTiIBETwG, dev
EXEl avapepBei ouoxETIoN HETAEU TwV eTTITTEOWYV TOou NT-proBNP kai Tou BMI o€ aobeveig
pe XNN utré aipokabapaon [142].

Ta JI0QOPETIKA ATTOTEAECUATA TWV MEAETWYV YIa Ta QuUOIOAoyIKA eTTiTTeda Tou BNP
mOavwg ogeilovtal oTn dIaPopPETIK peBodoAoyia, piag kalr o peTprioelig Tou BNP
ernpeddovtal amod v PéBodo Tou xpnoigotroigital [143]. O1 diagopoTroiNoelg oTa
TTOB0PUOCIOAOYIKA £pEBioUATA KAl OTNV KAPOIAYYEIAKT QINODUVAIKK), TOOO O€ QOBEVEIG hE
KapOIOKI avETTAPKEIA OO0 Kal O€ uyIf Atoua, Ba PuTTopoucay £1TiIONG va euBUvVOVTaAl yIa TN
MEYAAN dlakupavon Twy emmmTédwyv BNP [140].

21NV MEAETN pag, Ta eTTiTreda Tou BNP gixav oTatioTIKA ONPAvTIKr) apvnTIK) CUOXETION
pe To eGFR kal oTATIOTIKA ONPAVTIKI BETIKI) CUOXETION KE TO OTADIO TNG XPOVIAG VEPPIKNG
vOOOU, TNG KpeaTivivng opou Kai Tng cuoTtativng C. Au¢non twv emrédwyv BNP 3 NT-
proBNP pe Tnv eAattwon tou eGFR kail Tnv augnon tou otadiou Tng XNN €xel ava@epOei
o€ TTONEG peNETEG [144,145,142,146]. 21n peAéTn Twy Rinat et al., og TTaidid, 10 eGFR
atrodeixOnke aAvegapTNTOG TTPOYVWOTIKOG TTapdyovTtag Twv emmmedwv BNP kar NT-
proBNP [145]. AvTioToixa, n peiwon Tou eGFR €xel cuoxeTioTel, avegdpTnTa aTTOAAAOUG
TTapdyovTeg, M Ta augnpéva etitreda Tou NT-proBNP o€ mTaidid kai evAAIKEG TToU gixav
uTTOBANBEi o€ peTapdoyxeuon [147]. ZTATIOTIKA ONUAVTIKY BETIK) OUOXETION PETALU TWV
emmmEdWYV Tou BNP i Tou NT-proBNP kai Twv TTapapéTpwy VEQPIKAG AEIToupyiag, OTTwg
N Kpeativivn kai n ouotaTtivn C, €xel 1Tiong avapepOei [142,148].

21NV TTapouca HEAETN, Oev TTapartnprBnke cuoxétion uetatu BNP kal avaipiag.
Mapoduola, oe peAETn o€ TaidId pe XNN uttd aiyokdaBapon, 1o emmitreda NT-proBNP dev
OuoxeTioTNKAV e avalpia [142]. AvTIBETWG, OTATIOTIKA CNPAVTIKI) apVNTIK) CUOXETION
petagu BNP 1 NT-proBNP kai avaipiag karaypdenke oe AAAeg peAéTeg [129,145].
EmmpdoBeTa, o1 Hedvig et al. €dsicav ot etmitreda BNP >100 pg/mL €ixav uynAn
dlayvwoTIKA agia yia egeavion avaiyiag [129].

Ta xapnAd etritreda TG aABoupivng kai TG 25(OH)D, ATav aveEdpTnTol TTPOYVWOTIKOI

Ocikteg Twv uywnAwv emmmédwv Tou BNP, otnv 1Tapouca peAETN. AvTBETWG, OETIKA
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ouox£TiIon METagU Twv emmmédwyv BNP kal mmapaBopudvng mapatnpribnke povo o€
MOVOTTaPAYOVTIKEG avaAUOEIG. ApvnTIKI) CUOXETION 1] EAAEIYN CUOXETIONG METALU TWV
emmédwV BNP () NT-proBNP) kai Twv emmmédwv 25(0OH)D €xouv ava@epBei o€ AAAEG
MeAETEG [149,150]. ZuoxéTion Twv emmmédwy BNP i NT-proBNP pe 1a xaunAa etmimeda
aABoupivng €xel €mmiong avagepBei o€ aoBeveic pe KapdIaK AVETTAPKEIQ KAl QUOUEVN
Tpoyvwon [151]. TEAog, uwnAdtepa etTiTreda BNP €xouv avagepBei o€ aoBeveic ye XNN
KAl augnuévn TTapabopuovn o€ CUYKPIoN JE auToUg PE XapnA TTapaBopudvn, OTTwg Kal
Kapia ouoxétion [129,142,146,150].

Ta atmroteAéopaTa TWV MEAETWV VYIa TNV OuoXETion Twv emTTédwyv BNP  pe
HOPPOAOYIKEG I AEITOUPYIKEG KAPOIAKEG AAAOIWOEIG Eival AVTIKPOUOUEVA. 2 AOOEVEIG UE
XNN, £xel KaTaypagei OTATIOTIKA ONPAVTIKY) CUOXETION METAEU Twv emITTEdWY BNP kai Tng
KapdIaKNG pop@oAoyiag, pe Ta augnuéva etmireda BNP va armoteAouv TTpoyvwOoTIKO
TTapdyovTa dlatapaxnig TnG Kapdiakng popoAoyiag [129,145]. ZnueiwveTal OTI UTTAPYXOUV
MeAETEG TTOU uTTOOTNPICOUV OTI TOOO TO BNP 600 kail 1o NT-proBNP 8a ptmropoucav va
XPNOIMOTTOINBOUV Wwg BEIKTEG KOTTWONG Tou puokapdiou oe aoBeveic ye XNN oTtadiou llI-
IV, TTapOAo TTou Ta TTITTEDA TWV TTETITIOIWV £TTNPedlovtal amo 1o GFR [129,145].

21NV TTapouoa PEAETN, eV DIATTIOTWONKE CUCXETION METALU Twv emITTEdWY BNP kai
Tou LVMI, o€ kapia atrod 1iI¢ opadeg aoBevwv. MNMapdpola, dev Tapatnpndnke cuoxETion
METAGU TWV eITTEOWV NT-proBNP kai Tou LVMI i TNG UTTEPPOPTWONG OYKOU O€ TTaIdIA JE
XNN o€ mpo aigokdBapong otddia, oute atrd AAoug epeuvnTEG [152]. AvTIBETWGS, AAANEG
MeEAETEG KaTEypawayv BeTIKN ouoxéTion avaueoa oto BNP ) kal o LVMI 1600 o€ aoBgveig
pe XNN 600 kal o€ peTapgooxeupEvous aoBeveic [121,129-130,147].

H peAétn pag €0€i&e 0Tl n XaunAn oxéon E/A, yvwotdg OeikTtng OI00TOAIKAG
AeiToupyiag, ouoxeTiCetal apvnTikA pe Ta emmimeda Tou BNP. H ocuoxétion auth dgv
dlaTNPABNKE OPWG PETA TNV e@apupoyry TTOANATTAAG YPOUMIKAG TTOAIVOPOUNONG yia
EKTIUNON OUYXUTIKWV TTOPAYOVTWY. 2€ OPKETEG PEAETEG, o€ TTaIdId pe XNN, avagEpeTal
ouoxétion Twv emmmédwy BNP kai NT-proBNP pe tnv diacTtoAikr) ducAsiroupyia
[121,123,130,145].

2& TTPOOQPATN UEAETN O€ TTAIBIOTPIKOUG a0BeveiG UTTO aINOKABaPOT, EKTINABNKAvV Ol
KapdIoAoyIKoi OEIKTEG, TTPIV Kal YETA TNV ouvedpia aipokdBapong. Ta etitreda Tou BNP

TIPIV. KOl META T ouvedpia aigokABapong OCUOXETIOTNKAV BeTIKA HPE  KATTOIOUG
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UTTEPNXOYPOQPIKOUG KaPdIoKoUG O€ikTeG.  AVAAUTIKOTEPQ, ONUAVTIKA HEIWON  TwvV
OIaUETPWY TOU APIOTEPOU KOATTOU KAl TNG APIOTEPNG KOIAiag KaBwg Kal Tng oxéong E/A
avaeEpOnkav PETA TN ouvedpia alpokadBapong [131]. Z& GAAN PEAETN, BETIKN ouoxETion
METAGU Twv emTEdWYV Tou BNP, 1TpIv Tn ouvedpia aipokdabapong, e 1o DT, €xel etmiong
avapepBei [122].

H peAETN pag Oev aveEDEICE KATTOIO ONUAVTIK) OCUOXETION UETALU TwV ETTITTEOWV TOU
BNP kai Tou kKAGopartog €€wlnong, TnG OUOTOAIKNAG Kal TNG OIOOTOAIKAG apTNPIOKNG
mieong. Ta BIBAIoypa@Ika dedouéva TTapapévouv au@iAeyopeva. ApvnTiKiy cuoxETion
METALU TOU KAGOMOTOG £€WONONG, YVWOTOU O€ikTn OUOTOANIKAG DUCAEITOUPYIAG, KAl TOU
BNP 1) Tou NT-proBNP karaypdagetal amrd aAAoug epeuvnTtég [122-123]. AvTIBETWG, O€ YIa
TTPOCQPATN MEAETN O€ TTAIdIA UTTO QIOKABAPOT, TO KAAOHUa £6wBNONG dev ETTNPEACTNKE
atrd TNV aIJoKABapaon Kal Oev CUCXETIOTNKE e Ta eTTITTEO BNP TTpIv KaI eTd TN ouvedpia
aigyokdBapong [131]. TéNog, TmapdAo OTI uTTApyXouv MPEAETEG TTOU UTTOOTNPICOUV TN
ouoxétion petagu tou BNP () Tou NT-proBNP) kai Tng OUoTOAIKAG 1} OIACTOAIKAG
aptnpiokAg Tmieong oe TadId pe XNN, AAAeg peAéTeg, OTTwG Kal n OIKA MOG, Oev
utrooTnpiCouv katrola cuoxEtion [123,130,145-147].

90



E. ZYMNEPAZMATA THZ MEAETHZ

Ao TNV mapouoa ueAETN ouuTTEPpAIvETAI OTI:

Ta maudia kar o1 épnpol e XNN 1Tou uttoaAAovtal o€ aigokdBaporn, KaBwg Kal ol
aoBevei¢ TTOU PBpiokovTal O TTPO-AINOKABapoNG oTadIa, €XOUV augnuéva ETTITTED
BNP o1o TTAGoua, o€ oUyKpIon PE TOUG JAPTUPEG AVTIOTOIXNG NAIKIOG Kal pUAOU.

O1 aoBeveig utrd aipokdBapon (oTadio 5) Exouv uwnAoTepa etTireda BNP og ouykpion
ME TOUG aoBeveig o€ TTpo-aipokabapong oTadia (2-4).

Ooo 1o mmpoxwpnuévo ival To oTddio XNN kal 600 XaunAdTePN givail n OTTEIPAUATIK
oINénon, T6oo uwnAoTepa cival Ta eTTiTTeda BNP.

2T0UG a0B¢gveic UTTO aipokdBapon, Ta emiTreda Tou BNP dev peiwvovtalr pyetd tnv
OoAOKA\pwON TNG ouvedpiag KABapoNng Pe TN XPrRon HEUPPAVWY XaunAnG-ponG.

O1 aoBeveig pe XNN 110U £X0UV UTTORANBEI 0€ HETAPOOXEUDN VEPPOU £XOUV TTAPOUOIN
etTitreda BNP pe Twv uyiwv gaptupwv.

O1 deikteg VEQPIKAG AgiToupyiag, OTTwG n KpeaTivivn kal n ouoTtartivn C, eival
ave¢APTNTOI TTPOYVWOTIKOI TTAPAYOVTEG TWV UPNAwWYV eTITTEdWY BNP.

Ta ugnAd etrireda BNP cuoxeTiCovral pe d1acToAIKy SuCAgIToupyia.

Ta xaunAa etritreda NG 25(OH)D ouvodsuovTtal atrd uwnAoTepa etireda BNP.

ATIO Ta TTAPATTAVW TTPOKUTITEI OTI 0 TTPOCdIopIoudG Tou BNP atroteAei Evav xprioigo

Q€iKTN yIa TNV €KTiPNON, MAdi he AAAOUG BEIKTEG, TOU KIVOUVOU KapdIayyEIaKAG vVOOOU TTOU

dlatpéxouv Ta TTaIdId Kai ol épnpol ue XNN. AKSun, TTPOKUTITEN OTI OXI JOVO Ta TTAIdIA UTTO

aigokadBapon, aAAG Kal auTd pe Ox1 TOOO TTPOXWPNHEVO OTABIO VOOOU Eival O QUENUEVO

Kivduvo Kkapdlakig vooou, OTTWG autod eKTINATal ao1rd Ta augnuéva etireda BNP

TTAGopatog. TéAog, n diaripnon €mOupnTwy emTTEdWVY BITapivng D kar aABoupivng

MTTOpOUV va cupfBdAouv otnv TTPOANYWN f KABUOTEPNON €KONAWONG TNG KAPBIAYYEIOKNG

vooou ota TTaIdId kal oToug e@roug pe XNN.
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2T. EAAHNIKH NEPIAHWYH

Etritreda eyke@aAikoU varpioupntikou TremTidiou (BNP) TrAdopartog o€ mrauidid kai

£épnpoug pe xpovia veppikr vooo (XNN)

Eicaywyn: Maidid pe xpovia ve@pikr) vooo (XNN) kai TTaidid mmou €xouv uttoBAnBei o€
METANOOXEUON VEQPOU BpiokovTal 0 au¢nuévo KivOuvo yia EPQAVION KapdlayyEIaKWY
voowv. H xprion Tou BNP wg d¢ikTn kapdiayyelakou KIvOUVOU £XEl TTPOTAOE. .

Mé0odog: Ta emimeda BNP tAdopatog petpribnkav ce 56 taidid pye XNN, TToU
Bpiokovrav oe oT1AdI0 TTPpo aigokdBapong (n=24), utrdé aiyokdBapon (n=14) f cixav
uTTOBANBei O¢ peTapdoyeuon veppou (n=18), kKabwg kal ot¢ 76 UyIEi PAPTUPEG,
avTioToIXNG NAIKIAg Kal @UAoU. ZT1a TTaIdIA UTTO alJoKABapon, Ta ETTITTEdA JETPRONKAV TTPIV
KAl META TO TTEPOG TNG Ouvedpiag aiyokabapong. e OAa Ta TaidId €yive TTAAPNG
EPYacTNPIaKO EAEYXOG Kal KAPOIOAOYIKN EETAON PE UTTEPNXOYPAPNUA — Triplex kapdidg..
AmroteAéopara: Ta emitreda BNP fitav o1atioTika onuavTikd uynAOTEPA OTOUG Q0BEVEIG
o€ OUYKpPION PE TOUG HAPTUPEG (P ). ZUYKPIVOVTAG TIG TPEIG OMADEG 0BEVWV EEXWPIOTA PE
TOUG QVTIOTOIXOUG HApTUPEG OlammoTwonke o1 govo ol aoBeveic oTadiou Trpo-
aiyokdBapong kal utrtd aigokdbapon eixav onuavtikd uwnAétepa BNP amd Toug
MapTupeG. Ta TTaIdId UTTO alpokABapon €ixav Ta uPnAOTEPA ETTITTEDA, EVW PETA TO TTEPAG
TNG ouvedpiag aiokaBapong Ta eTTiTTeda ATAV OpIOKA UYPNAOTEPA OE OXEON WE TIPIV TNV
ouvedpia (p ). To BNP gixe BeTikr} ouoxétion pe 10 eGFR, Tnv Kpeartivivn, Tnv cystatin-C
KAl TNV TTapaBopudvn Kal apvnTIKf) CUCXETION ME TNV aABoupivn kal Tnv 25-udpdiu-
Birauivn D. AT Toug KapdIOAOYIKOUG OEIKTEG, N YOV CUOXETION TTOU DIATTIOTWONKE ATavV
ME Tov Adyo E/A (BeTikn).

Zuptrépaocpa: O aoBeveic pe XNN, 10iwg auToi Tou uttoaAAovTal o€ aiokdBapon,
éxouv uynAa emritreda BNP oto TTAGoua, Ta otroia dgv pelwvovTal HETA TN ouvedpIa TNG
aigokdBapong. Autd onuaivel 0TI Ta TTAIdIA AUTA £XOUV UWPNAO KivOuvo yia PJEANOVTIKA

Kapdlayyelakrh vooo.
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Z. ATTAIKH NEPIAHWYH

Plasma Brain Natriuretic Peptide (BNP) levels in children and adolescents with
chronic kidney disease (CKD)

Background: Pediatric chronic kidney disease (CKD) patients, as well as kidney
transplant patients, are at an increased risk of developing cardiovascular disease. BNP
measurement, as a biomarker of cardiovascular risk, has been recommended to this high-
risk population.

Methods: Plasma BNP levels were measured in 56 CKD children in either pre-dialysis
stage (n=24), hemodialysis (HD, n=14) or renal transplant recipients (RTRs, n=18) and
in 76 sex- and age-matched healthy controls. BNP levels were investigated in HD
children, before and after the completion of HD session.

Results: BNP levels in total CKD population, in pre-dialysis stage patients and on HD
were significantly higher compared to the respective controls. HD children had higher
BNP levels compared to CKD patients in the pre-dialysis stage. Moreover, post-HD BNP
concentration was slightly higher than pre-HD, with the difference being marginally
statistically significant. BNP was positively correlated with eGFR, creatinine, cystatin-C
and parathormone and negatively with albumin and 25-hydroxyvitamin D. A positive
correlation between BNP concentration and the ratio of E/A in pulse-wave Doppler
echocardiography was also observed.

Conclusion: In conclusion, CKD pediatric patients, mainly those undergoing HD, have
high plasma BNP levels which do not decrease after the HD session. This is indicative of

a greater risk for future cardiovascular disease.

Keywords

hemodialysis; pre-dialysis stage; renal transplantation; cardiac evaluation

95



96



= children

Article

Plasma Brain Natriuretic Peptide Levels in Children with
Chronic Kidney Disease and Renal Transplant Recipients:
A Single Center Study

Anastasia Garoufi !, Aikaterini Koumparelou 2, Varvara Askiti 3(7, Panagis Lykoudis 4, Andromachi Mitsioni 3,

Styliani Drapanioti !, Georgios Servos %, Maria Papadaki !, Dimitrios Gourgiotis ® and Antonios Marmarinos

check for
updates

Citation: Garoufi, A.; Koumparelou,
A.; Askiti, V;; Lykoudis, P.; Mitsioni,
A.; Drapanioti, S.; Servos, G.;
Papadaki, M.; Gourgiotis, D.;
Marmarinos, A. Plasma Brain
Natriuretic Peptide Levels in
Children with Chronic Kidney
Disease and Renal Transplant
Recipients: A Single Center Study.
Children 2022, 9, 916. https://
doi.org/10.3390/ children9060916

Academic Editor: Stella Stabouli

Received: 24 May 2022
Accepted: 17 June 2022
Published: 19 June 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-
iations.

e

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

6,%

1 Lipid Outpatient Unit, 2nd Department of Pediatrics, Medical School, National and Kapodistrian University
of Athens (NKUA), “P. & A. Kyriakou” Children’s Hospital, Thivon & Levadias Str., 11527 Athens, Greece;
angaruf@med.uoa.gr (A.G.); steldra@hotmail.com (S.D.); papadaki.mairh@gmail.com (M.P.)

2 2nd Department of Pediatrics, “P. & A. Kyriakou” Children’s Hospital, 11527 Athens, Greece;
akoumparelou@gmail.com

3 Department of Nephrology, “P. & A. Kyriakou” Children’s Hospital, 11527 Athens, Greece;

vaskiti@gmail.com (V.A.); amitsioni@icloud.com (A.M.)

Honorary Lectures Division of Surgery of International Science, University of College London (UCL),

Gower St, London WCI1E 6BT, UK; p.lykodudis@ucl.ac.uk

5 Pediatric Cardiology Unit, “P. & A. Kyriakou” Children’s Hospital, 11527 Athens, Greece;
servosge78@gmail.com

6 Laboratory of Clinical Biochemistry—Molecular Diagnostic, 2nd Department of Pediatrics, Medical School,
NKUA, “P. & A. Kyriakou” Children’s Hospital, 24 Mesogeion Avn, 11527 Athens, Greece;
dgourg@med.uoa.gr

*  Correspondence: antmar@med.uoa.gr

Abstract: Pediatric chronic kidney disease (CKD) patients, as well as kidney transplant patients, are
at an increased risk of developing cardiovascular disease. BNP measurement, as a biomarker of
cardiovascular risk, has been recommended to this high-risk population. Plasma BNP levels were
measured in 56 CKD children in either pre-dialysis stage, hemodialysis (HD) or renal transplant
recipients (RTRs) and in 76 sex- and age-matched healthy controls. BNP levels were investigated in
HD children, before and after the completion of their HD session. BNP levels in total CKD population,
in pre-dialysis stage patients and on HD were significantly higher, compared to the respective
controls. HD children had higher BNP levels compared to CKD patients in the pre-dialysis stage.
Moreover, post-HD BNP concentration was slightly higher than pre-HD, with the difference being
marginally statistically significant. BNP was positively correlated with eGFR, creatinine, cystatin-C
and parathormone and negatively with albumin and 25-hydroxyvitamin D. A positive correlation
between BNP concentration and the ratio of E/ A in pulse-wave Doppler echocardiography was also
observed. In conclusion, CKD pediatric patients, mainly those undergoing HD, have high plasma
BNP levels which do not decrease after the HD session. This is indicative of a greater risk for future
cardiovascular disease.

Keywords: hemodialysis; pre-dialysis stage; end-stage renal disease; diastolic dysfunction

1. Introduction

A total of eleven to thirteen percent of the overall population of the world, suffers
from chronic kidney disease (CKD) [1]. In European countries, pediatric CKD ranges from
11-12 per million of the age-related population (pmarp) and eight pmarp for CKD stages
3-5 and 4-5 respectively, with a male to female ratio of about 1.3 to 2 [2]. Pediatric CKD
is associated with increased morbidity and mortality; in children with CKD stage 5, the
mortality is 30 times higher than in their healthy peers, while a significant mortality rate is
also observed in renal transplant recipients (RTRs) [2].
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Cardiovascular disease (CVD), being a major complication of CKD, is the most com-
mon cause of death in pediatric CKD, with the risk being 1000 times higher in CKD stage
5 children, compared to healthy children of similar age [3,4]. CVD is responsible for 45%
of deaths in children and adolescents under 20 years old who are on renal replacement
therapy [4]. According to the American Heart Association (AHA), children and adolescents
with CKD or renal transplantation, are included in the same high-risk category for the
development of CVD, with children suffering from familial hypercholesterolemia or having
undergone heart transplantation [5].

Diastolic dysfunction (DD) and left ventricular hypertrophy (LVH) are the most fre-
quent cardiac complications in pediatric CKD [4]. LVH develops even in children with mild
to moderate CKD, with one third of them having an increased left ventricular mass index
(LVMI) [4,6]. In dialyzed pediatric patients the prevalence of LVH reaches up to 82% and
remains high after renal transplantation. In addition, CKD patients, even RTRs, present sig-
nificant atherosclerotic lesions [4]. In RTRs, although the renal function has been improved,
the vascular remodeling may progress, due to the long-time exposure to cardiovascular risk
factors, and also to the use of corticosteroids and other immunosuppressive drugs [4,7].

Brain natriuretic peptide (BNP) is mainly secreted by ventricular myocytes after
an increase in left ventricular wall stress, as it may happen in cardiac, renal and liver
failure [8]. BNP and its amino-terminal cleavage product, N-terminal pro-B-type natriuretic
peptide (NT-proBNP), have been extensively studied in adults and are recommended by
international guidelines as classical biomarkers for the diagnosis, prognosis and therapeutic
monitoring in patients with cardiac diseases, especially those with heart failure (HF) [9].
In patients with CKD, even those without heart failure (HF), as glomerular filtration rate
(GFR) decreases there will be an increase in natriuretic peptides (NPs). In these patients,
elevated BNP levels may be the result of an increased cardiac release due to blood volume
increase, blood pressure elevation and cardiac hypertrophy, but also is partly due to the
impairment clearance from the kidneys [7,10]. In adult CKD patients, the high levels of
BNP strongly predict CV events and all-cause mortality, whereas patients with lower levels
of BNP during treatment show a better prognosis than those with no change or raised
BNP [10].

Similarly, in children, the measurement of blood BNP (or NT-proBNP) has progres-
sively gained wide consensus as a useful and reliable biomarker for the diagnosis, man-
agement and probably for prognosis of significant structural and functional CVD [8,11].
As there are data that show an association between BNP levels and CV risk in pediatric
CKD patients, the use of BNP as a biomarker of CV risk on a routine basis, has been
recommended for this high-risk population [7]. A significant relationship of BNP and NT-
proBNP levels with various echocardiograph indices of diastolic ventricular dysfunction
and left ventricular hypertrophy (LVH) has been reported in pediatric CKD patients [12,13].
Furthermore, that both BNP and NT-proBNP can be used as an inexpensive screening tool
for CKD children with an abnormal heart who require further evaluation and subsequent
treatment has been supported [12]. Notably, as BNP has mainly pre-renal clearance and its
concentration in CKD patients is less affected by GFR compared to NT-proBNP, there is no
need to adjust its cut-off value in patients with early CKD stages. However, in children with
CKD stage 5, the cut-off values are expected to differ because of reduced renal excretion
and concomitant chronic volume overload [10].

The present study is aimed at the assessment of plasma BNP levels in children and
adolescents with CKD in pre-dialysis stage, on hemodialysis (HD), and in renal transplant
recipients (RTRs), as well as its relationship with CKD stage, and biochemical, echocardio-
graph and anthropometric parameters.

2. Materials and Methods
2.1. Study Design

The current study is a single-center prospective study, carried out at the second
Department of Pediatrics of the National and Kapodistrian University of Athens and at
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the Department of Nephrology of the “P. & A. Kyriakou” Children’s Hospital. The study
was approved by the hospital’s Ethics Committee and a written informed consent was
received from all participants’ parents or from individuals older than 18 years old, before
their enrollment in the study.

2.2. Study Population

The study population consisted of 56 children and adolescents, aged 2.8 to 20 years
old, with CKD stages 2-5 and 76 sex- and age-matched healthy controls. The most frequent
causes of CKD were congenital anomalies of kidney and urinary tract (CAKUT) (n = 36,
64.3%), followed by hereditary nephropathies (7 = 7, 12.5%) and glomerulonephropathies
(n =7, 12.5%). Other renal diseases were observed in four children (7.1%) whereas in
two patients (3.6%) the cause of CKD was uncertain. At the time of evaluation, 24 out of
56 CKD patients were in pre-dialysis stage, 14 were under chronic HD and 18 were RTRs.
A total of 12 out of 14 HD patients were under conventional hemodialysis thrice weekly
and the remaining two patients four times per week. Every session lasted approximately
4.5 h. Gambro AK 2005 and Nikisso model dbb 05 were used for dialysis. Dialyzers were
chosen according to body surface area (BSA) and low-flux membranes were used. The
RTRs patients were under prednisolone and mycophenolate mofetil in combination with
cyclosporine or tacrolimus. There were thirty-three (60%) of the total CKD population that
were under antihypertensive therapy at the time of evaluation. Inclusion criteria consisted
of the initiation of HD sessions and performance of renal transplantation, at least 2 and
6 months before the time of evaluation, respectively. Patients in pre-dialysis stage with
CKD stages 1 and 2, on peritoneal dialysis (PD), as well as patients with congenital heart
diseases, pulmonary disorders or liver dysfunction and current infections, were excluded
from the study.

2.3. CKD Definition and Staging Classification

The criteria recommended by the Kidney Disease Quality Outcomes Initiative (K/DQOI)
were used for the definition of CKD and the estimated GFR (eGFR) according to the
KDQOI CKD classification for CKD staging [14]. In all patients, including RTRs, eGFR was
calculated by the Schwartz formula [eGFR =k x (height in cm)/serum Cr (mg/dL)] in
mL/min/1.73 m?2 [15].

2.4. Patient Evaluation

In all participants (patients and controls) a complete physical examination was carried
out and a morning fasting blood sampling was obtained. In CKD patients, a detailed
history of renal disease was recorded, including age of onset, disease etiology, medication
use, duration of HD and transplantation.

2.4.1. Anthropometric Measurements

Baseline demographic data, including age (years), body weight (kg), height (cm),
body mass index (body weight in kg per height in m?) and body surface area (m?) were
collected. The body weight (BW) and height (Ht) were measured to the nearest 0.1 kg with
an electronic scale (SECA) and to the nearest 0.1 cm with a wall stadiometer (Hyssna),
respectively, with the subjects lightly dressed and barefoot. The standard deviation scores
(z-scores) of BW, Ht and body mass index (BMI) were also calculated according to a
standardized age- and sex- specific calculator. In HD patients, the “dry weight” was
determined clinically. Blood pressure (BP) was measured thrice with a cuff size suitable
for their arm and the child in a sitting position, using an electronic automatic oscillometric
device (Dynamap). An average value of three measurements of systolic (SBP) and diastolic
BP (DBP) equal or above the 95th percentile, according to chart percentiles for age, sex and
height, was defined as hypertension [16]. Standard deviation of SBP and DBP Scores, were
also calculated with the use of a standardized calculator based on age, sex and height. In
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HD children, body weight and blood pressure were measured twice, before and after the
completion of HD.

2.4.2. Cardiac Evaluation

A cardiac evaluation was performed in all patients at the time of the enrollment
into the study. HD patients were evaluated after the end of the HD session. M-mode,
2D-echocardiography and pulse-wave Doppler were carried out by a senior pediatric
cardiologist. M-mode and 2D calculations were carried out with the use of suitable 3.5
and 5.5 MHz probes for the children’s age, in a lying position and after rest, by a Siemens
Acuson Sequoia Ultrasound Machine. The left ventricular diameter in the end diastole
(LVEDD in cm) and in the end systole (LVESD in cm), posterior wall thickness in di-
astole (PWT in cm), inter-ventricular septum thickness in end diastole (IVS in cm), left
atrial size (LA in cm) and ejection fraction (EF%) were measured. An EF < 55% was
used to assess systolic dysfunction [17]. Measurements of IVS, PWT and LVEDD were
used to calculate left ventricular mass (LVM in g) according to the Devereux formula:
LVM (g) = 0.8 x 1.04 x [(IVSd + LVd + PWd)3 — LVD3] + 0.6 g [18]. LVM was in-
dexed to height and expressed in g/m 2.7 (LVMI) in order to minimize the effect of age,
sex, and obesity [19]. LVMI values equal or above the 95th percentile for sex and age-
specific reference intervals for healthy children were used to diagnose left ventricular
hypertrophy (LVH) [20]. Relative wall thickness (RWT) was also calculated by the equa-
tion: RWT = (2 x PWT)/LVEDD. RWT > 0.42 was indicative of concentric hypertrophy
and RWT < 0.42 of eccentric hypertrophy [21]. Pulse-wave Doppler echocardiography
was used to measure mitral valve early diastolic flow velocity (E in m/sec), late atrial
filling velocity (A in m/sec) and deceleration time of E wave (DT in m/sec). The ratio
between E and A (E/A) was calculated and a value E/A < 1 was regarded as grade 1
diastolic dysfunction (abnormal relaxation) [17]. Additionally, age- and sex-related stan-
dard deviation scores (z scores) of echocardiograph parameters were calculated, with
the use of the Boston Children’s Hospital z-score system (https://zscore.chboston.org/
accessed on 23 November 2021) and the Canadian Society of Echocardiography calculator
(http://csecho.ca/mdmath/ accessed on 23 November 2021).

2.4.3. Laboratory Data

All participants had venous blood samples collected from them in the morning
(8-9 a.m.), after an overnight fast. Routine laboratory investigations included serum urea,
creatinine, cystatin C, uric acid, albumin, electrolytes, aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), gamma-glutamyltransferase (yGT), electrolytes and lipid pro-
file, a complete blood count, plasma intact PTH (iPTH) and serum total 25-hydroxyvitamin
D (25(OH)D). In HD children the markers of renal function and electrolytes were measured
twice, before and after dialysis. Estimated GFR was also calculated pre- and post-HD.
Anemia was defined when the levels of hemoglobulin fell below the lowest normal for age
and sex limits.

2.4.4. BNP Measurement

BNP was measured in plasma samples, obtained after centrifugation (1600x g for
10 min at 4 °C) of 2 mL whole blood collected in K2EDTA (ethylene diamine tetra acetic
acid) tubes which were immediately placed and transported on ice. The obtained plasma
was transferred to Eppendorf tubes and stored at —70 °C until the time of the analysis.
Plasma BNP Fragment (BI-20852W) was measured by ELISA according to manufacturer’s
instructions. The kit came by Biomedica Gruppe (A-1210 Wien, Divischgasse 4, Wien,
Austria). The intra- and inter-assay variation of the kit were CV 6% and 8% respectively,
and the detection limit was 171 pmol/L (0.171 pmol/mL). In HD patients, the BNP levels
were measured twice, before and immediately after the end of HD session.
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2.5. Statistical Analysis

For Data analysis, the IBM SPSS Statistics v25 software (International Business Ma-
chines Corporation, Armonk, NY, USA) was used. The main examined parameter, BNP, was
tested for normality of distribution by means of visual assessment (histogram of frequen-
cies) as well as by means of Kolmogorov-Smirnov test and was found to be non-normally
distributed. Consequently, all data were treated accordingly, and non-parametric tests
were implemented. Scale variables are presented as medians and interquartile range (IQR).
Categorical variables are presented in actual numbers and selected group percentages. Cor-
relation between scale variables was assessed using the Spearman test. Correlation between
categorical variables was assessed using the Fisher’s exact test for four-fold tables, and
using the chi squared test for variables with more than two categories. Distribution of scale
variables across groups of categorical variables was assessed using the Mann—Whitney
U test for variables with two categories, and using the independent samples median test
for variables with more than two categories. For paired measurements before and after
intervention, the Wilcoxon test was implemented. Where applicable two-tailed tests were
implemented. For the further assessment of scale variables as confounding factors, the
z-score was also calculated and examined. Finally, the independency of correlation between
BNP and other parameters was tested using multiple linear regression analysis. A p value
of <0.05 was considered statistically significant.

3. Results
3.1. Population Description

Our study population consisted of 56 CKD patients, 34 males (61%) and 22 females
(39%), aged 2.8 to 20 years old (median age: 11.6 y IQR: 8.4, 14.6 years) with CKD stages 2-5,
of which 24 (43%) were in pre-dialysis stage, 14 (25%) underwent chronic HD and 18 (32%)
were RTRs. There was no significant difference in median age between the three patient
subgroups (p = 0.362). In total population, the median duration of CKD was 9.5 years (IQR:
5.3, 12.3 years). In the subgroup of HD patients, the median time on HD treatment was
0.9 years (IQR: 0.4, 1.8 years), while in the RTRs subgroup, the median time from renal
transplantation was 3.8 years (IQR: 0.7, 9.3 years). Thirty—three patients (59%) were under
antihypertensive medications, while pre-hypertension and hypertension was observed in 14
(25%) and 7 (12.5%) patients respectively. Low total 25(0OH)D (<20 ng/mL) and increased
intact-PTH levels (>55 pg/mL) had 23 (41%), and 39 (69.6%) of patients, respectively.
Anemia was established in 29 patients (52%). The descriptive characteristics of the total
CKD population and patient’s subgroups are presented in Table 1.

Table 1. Demographic, clinical and laboratory characteristics of CKD patients (1 = 56).

Parameter

Pre-Dialysis Stage

Total (n = 56) HD Group (n=14)  RTRs Group (n=18)  p Value

Group (n =24)

Age (years) 11.55 (8.4-14.5) 11.45 (7.9-15.35) 10.65 (8.4-12.7) 12.2 (10.6-14.6) 0.362
Gender M/F (%) 60.7/39.3 70.8/29.2 57.1/42.9 50/50 0.373
Pre-pubertal /Pubertal stage (%) 50/50 50/50 64.3/35.7 38.9/61.1 0.109

CKD stages 2 and 3 (%) 12.5/42.9 0/58.3 0/0 38.9/55.6

CKD stages 4 and 5 (%) 16.1/28.6 33.3/83 0/100 5.6/0

BMI (kg/m?) 18.58 (16.6-20.93) 18.61 (16.74-20.8) 15.97 (14.82-19.2) 19.1 (17.98-21.98) 0.004
BMI z-score —0.17 (—0.68-0.44) —0.16 (—0.64-—0.41) —0.84 (—1.14-0.01) —0.03 (—0.32-0.71) 0.004
SBP (mmHg) 109 (99-119) 107 (96-120) 111 (87-119) 107 (100-118) 0.084
DBP (mmHg) 67 (56-74) 65 (52-73) 68 (55-77) 68 (61-73) 0.004
Pre-hypertension /Hypertension (%) 25/12.5 16.7/4.2 35.7/28.6 27.8/11.1 0.615
eGFR (ml/min/1.73 m?) 33 (9-52) 31 (22-47) 6 (6-7) 59 (47-63) <0.001
Creatinine (mg/dl) 1.65 (1.1-5.25) 1.7 (1.3-2.2) 75 (6.8-9) 1(0.8-1.2) <0.001
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Table 1. Cont.
Parameter Total (n = 56) Pre-Dialysis Stage HD Group (n = 14) RTRs Group (n = 18) Value
Group (1 =24) P P 4
Cystatin C (mg/L) 2.01 (1.42-4.91) 1.86 (1.55-3.16) 6.54 (6.15-6.96) 1.42 (1.04-1.67) <0.001
Albumin (g/dl) 45 (4.3-47) 4.6 (45-4.7) 4.3 (4-4.6) 445 (4.4-47) 0.048
Hemoglobulin (g/dl) 11.85 (10.7-12.9) 12.35 (10.85-13.6) 10.9 (10.5-11.9) 11.8 (11-12.7) 0.131
Hematocrit (%) 35.75 (32.85-38.7) 37.2 (34.05-39.95) 3375 (31.3-35.7) 36 (32.4-39.6) 0.043
Anemia (%) 51.8 375 714 55.6 0.121
iPTH (pg/mL) 85.35 (60.69-144) 82.61 (50-116.3) 257 (92.92-416.9) 76.15 (57.65-92.24) 0.066
25(0H)D (ng/mL) 20.24 (13.6-31.06) 28 (19.57-37.4) 12.87 (6.57-14.37) 19.82 (13.89-25.99) 0.033
Scale variables are presented as medians (Q1, Q3). CKD: chronic kidney disease, HD: hemodialysis, RTRs: renal
transplant recipients, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, eGFR:
estimated glomerular flow rate, iPTH: impact parathyroid hormone, 25(0OH)D: 25-hydroxyvitamin D.
Regarding the cardiac parameters, increased RTW indicative of concentric hypertrophy
was observed in six patients (three on HD, one in pre-dialysis stage, two RTRs) and of
eccentric hypertrophy in one HD-patient. Diastolic dysfunction (E/A ratio < 1) and systolic
dysfunction (EF < 55%) were found in three and two patients, respectively. A total of
four children, all on HD, had thick IVS. Increased LVEDD, PW, and DT, had one, two and
two patients respectively. Only one HD-patient had LVH (increased LVMI). The values of
cardiac parameters are shown in Table 2.
Table 2. Cardiac parameters’ values in CKD patients.
Parameter Total (1 = 53) Pre-Dialysis Stage Group (n=24)  HD Group * (1 =12) RTRs Group (1 =17)
LA (cm) 2.57 (2.25-2.89) 2.6 (2.15-2.82) 2.29 (2.09-2.57) 2.76 (2.43-3.1)
LVEDD (cm) 3.81 (3.32-4.12) 3.85 (3.4-4.33) 3.18 (2.93-3.62) 3.94 (3.58-4.12)
LVESD (cm) 2.23(1.83-2.42) 2.26 (1.9-2.61) 1.94 (1.73-2.11) 233 (2.11-2.42)
1VSd (cm) 0.66 (0.55-0.74) 0.66 (0.52-0.75) 0.64 (0.57-0.76) 0.62 (0.55-0.73)
PWT (cm) 0.6 (0.55-0.68) 0.58 (0.5-0.66) 0.6 (0.55-0.71) 0.66 (0.57-0.75)
EF (%) 70.4 (65-72.8) 71 (66.25-75.4) 65.15 (62.35-71.45) 70.5 (66.4-72.2)
E (m/sec) 0.85 (0.78-1.03) 0.85 (0.79-1.1) 0.84 (0.52-0.95) 0.87 (0.83-1.03)
A (m/sec) 0.51 (0.43-0.65) 0.51 (0.38-0.6) 0.51 (0.49-0.67) 0.5 (0.4-0.68)
E/A ratio 1.65 (1.36-2) 1.65 (1.46-2.44) 1.33 (0.96-1.67) 1.78 (1.41-2)
DT (m/sec) 158.5 (140-178) 164 (146-182) 162 (140-180) 152 (130-174)
RWT 0.32 (0.29-0.37) 0.31 (0.28-0.33) 0.36 (0.34-0.43) 0.33 (0.29-0.37)
HR (heats/sec) 87 (75-96) 93 (71-105) 91 (80-96) 85 (81-91)

LA: left atrial size; LVEDD: left ventricular diameter in the end diastole; LVESD: left ventricular diameter in the
end systole; IVSd: inter-ventricular septum thickness in end diastole; PWT: posterior wall thickness in diastole;
EF: ejection fraction; E: mitral valve early diastolic flow velocity; A: late atrial filling velocity; DT: deceleration
time of E wave; RWT: relative wall thickness; HR: heart rate. * Post-dialysis measurements.

3.2. BNP Levels in Patient Subgroups vs. Controls

The median plasma BNP concentration was significantly higher in the intervention
group compared to the sex- and age- matched healthy control group (n =76, p < 0.001),
while BMI z-score did not differ significantly between the two groups (p = 0.407). Similarly,
median BNP was significantly higher in the subgroup of CKD patients in pre-dialysis
stage (p = 0.030), as well as in the HD subgroup before and after dialysis compared to
the corresponding control individuals (p < 0.001 and p < 0.001 respectively). However,
no significant difference was found between the RTRs subgroup and the corresponding
controls (p = 0.273). The above findings can be viewed in Table 3.
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Table 3. Comparison of BNP levels (Median, IQR) between groups and subgroups of the study *.

BNP (pmol/mL)

Groups/Subgroups Median, IQR p Value
Overall CKD Patients 1.05 (0.71, 2.07) <0.001
Control group 0.67 (051, 091) P>
CKD in Pre-dialysis stage 0.91 (0.59, 1.19) = 0.030
Corresponding Controls 0.65 (0.51, 0.90) p=0
c HD: befon:e dialysis 3.24 (2.00, 4.75) p <0.001
orresponding Controls 0.61 (0.44, 0.80)
HD: after dialysis 3.75 (2.78,5.17) <0.001
Corresponding Controls 0.61 (0.44, 0.80) Pt
RTRs 0.83 (0.63, 1.31) - 0273
Corresponding Controls 0.77 (0.51, 0.97) p=5

* MWU test; IQR: 25th-75th percentile; BNP: Brain natriuretic peptide; CKD: chronic kidney disease; HD:
hemodialysis; RTRs: renal transplant recipients.

3.3. Correlations between BNP Levels and Patient Subgroups

Among the different patients’ groups, the HD group before dialysis had significantly
higher plasma BNP levels compared to the CKD group in the pre-dialysis stage (p = 0.001),
as well as to the transplantation group (p = 0.001). Within the group of HD patients, median
post-dialysis BNP levels were borderline higher than pre-dialysis levels (3.75 pmol/mL,
2.78-5.17 pmol/mL vs. 3.24 pmol/mL, 2.00-4.75 pmol/mL, p = 0.048, Wilcoxon test).

The median age was similar between the three subgroups of CKD patients (p = 0.362),
therefore it should not be considered as a possible confounding factor. In contrast, the
median BMI was significantly lower in HD patients and higher in transplanted patients,
and therefore could be a confounding factor. BNP levels varied by BMI, although this
variation does not seem to be the only reason for the significant difference in BNP levels
between the three subgroups of CKD patients.

In a multiple linear regression model, assessing BNP as the dependent variable and
including as independent variables those that demonstrated unifactorial statistical sig-
nificance, none of the two parameters, BMI or subgroup of patients, retained statistical
significance. This can be attributed to the small number of patients and their relative
uneven distribution in subgroups. Thus, the role of BMI as a confounding factor could not
be conclusively examined.

3.4. Correlations between BNP Levels and Demographic Parameters, Laboratory Markers,
Medication Use and Cardiac Parameters

BNP levels were significantly inversely correlated with age (R2 Linear 0.045, p = 0.046,
Spearman’s correlation) (Figure 1A) and BMI (R2 Linear 0.006, p = 0.002, Spearman’s
correlation) (Figure 1B).

In contrary, gender, pubertal stage, duration of CKD and medication use (prednisolone,
other immunosuppressive and antihypertensive drugs) were not associated with median
plasma BNP levels (p > 0.05). A significant inverse correlation was found between plasma
BNP levels and eGFR (Figure 2, p < 0.001) and a positive one with CKD stage, with the
higher levels found in CKD stage 5 (p = 0.005).

Moreover, a significant positive correlation exists between plasma BNP and creatinine
(p < 0.001), cystatin C (p < 0.001), as well as with parathyroid hormone levels (p < 0.010).
BNP was also significantly inversely correlated with 25-hydroxyvitamin D levels (p = 0.038),
while it had a borderline negative correlation with albumin levels (p = 0.05). These correla-
tions are shown in Figure 3.

103



Children 2022, 9, 916

8 of 16

12.00

Simple Scatter with Fit Line of B-type natriuretic peptide (pmolimL) by Age (years)

) L ]
E
o 1000
E
e
ﬁ 8.00 °
o
3
o
o
g 6.00
3 o
G = L]
N 400 Ay
o
2 | b r
D 50 —— o . P
e v _ % .
% ° ° ot ®
R ST T e T
e 000 500 10.00 15.00 20,00
Age (years)
(A)

B-type natriuretic peptide (pmolimL)

Simple Scatter with Fit Line of B-type natriuretic peptide (pmolimL) by Body mass index (kg/m*2)

12,00
b .
10.00
-
8.00
6.00
L]
o o °*
400 - .
=
- . *
200 — e -y
2 . .! o. L - -
P o+ w
© o
000
10.00 15.00 20.00 2500 30.00 35.00 40.00

Body mass index (kgim”2)

(B)

Figure 1. (A,B). Correlation of plasma BNP levels with age and BMIL.
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Figure 3. Correlations of plasma BNP levels with biochemical markers.
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As far as cardiac and hemodynamic parameters are concerned, only the E/A ratio
was significantly inversely correlated with BNP (R2 Linear 0.104, p = 0.034 Spearman’s
correlation) (Figure 4). There was no statistically significant correlation between BNP levels
and EF (p = 0.182), LVM (p = 0.092), LVMI (p = 0.950), SBP (p = 0.955), DBP (p = 0.230) or HR
(p=0.113).
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Figure 4. Correlation of plasma BNP levels and E/ A ratio.

Finally, no significant correlation was found between BNP levels and CRP (p = 0.860),
presence of dyslipidemia (p = 0.376) or anemia (p = 0.431). Multiple linear regression
analysis was carried out, including BNP as the dependent variable and all parameters which
in univariate analyses demonstrated statistically significant correlation with BNP (age,
eGFR, BMI z-score, E/A ratio, creatinine, cystatin C, albumin, iPTH and total 25(OH)D).
The stronger independent predictor of BNP levels was cystatin C, followed by creatinine,
albumin and total 25(OH)D (Table 4). All other variables lost their significance.

Table 4. Multiple linear regression analysis * for identifying independent predictors of BNP levels in
the total CKD population.

Parameter Coefficient p Value
Cystatin C 1.075 (0.651-1.500) <0.001
Creatinine —0.555 (—0.885-—0.224) 0.001
Albumin —1.988 (—3.286-—0.691) 0.003
Total 25(0OH)D —0.037(—0.0070-—0.004) 0.028

* Model: Standard model, 95% CI, stepwise forward, information criterion (AICC), based on medians.

Interestingly enough, eGFR per se was not highlighted as an independent prognostic
factor for BNP, based on the above model. This could potentially be due to the fact that
parameters such as cystatin C and creatinine can be indirect indicators of CKD and therefore
various levels of eGFR. Hence, multiple linear regression was run again, this time including
as independent variables eGFR, age, BMI z-score, albumin, PTH, 25-hydroxyvitamin D
and E/A ratio, as these were considered clinically relevant parameters. In that model,
eGFR was indeed demonstrated as an independent prognostic factor. In fact, it was the
only factor that maintained correlation (coefficient: —0.029, p = 0.03). However, it has to
be mentioned that this model was characterized by low accuracy (24%) which means that
there is a large proportion of the variability of BNP that aforementioned models cannot
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predict. Potential reasons for that are the relatively small number of patients and the lack
of values at the extremes.

4, Discussion

In the current study, the overall CKD and RTRs patients had significantly higher
median plasma BNP levels, compared to the healthy sex- and age-matched controls. Com-
paring the three subgroups, dialyzed, no-dialyzed and RTRs, with their respective controls,
only the first two subgroups had BNP levels significantly higher than their controls. Pa-
tients undergoing HD had higher BNP concentrations than patients in the pre-dialysis stage.
BNP levels and CKD stage display a significant correlation, with CKD stage 5 patients
having higher levels. Pre-dialysis BNP levels in HD patients were moderately significantly
lower than post-dialysis ones. BNP concentration was significantly positively correlated
with serum creatinine, cystatin C, and parathyroid hormone levels and negatively with
eGFR, albumin and 25-hydroxyvitamin D levels. Concerning cardiac parameters, only the
E/A ratio had a significantly inverse correlation with plasma BNP levels. In multiple linear
regression analysis, iPTH and the E/ A ratio lost their significance.

Similar to our results, Hedving et al., showed significantly higher BNP levels in
pediatric CKD patients undergoing HD and in pre-dialysis stage compared to healthy
controls, whereas BNP levels of RTRs did not differ from those of healthy controls [22].
The levels of NT-pro-BNP have also been found to be higher in children on HD and on
peritoneal dialysis (PD) than in controls, with HD patients having higher levels than
PD ones. In the same study, no significant difference in NT-proBNP concentration was
observed between CKD children in pre-dialysis stage and healthy controls [23]. Increased
pre-dialysis NT-proBNP concentration in CKD children on HD compared to the controls
has also been reported by others [13].

Regarding the pre- and post-dialysis BNP levels, we found a moderate significant
increase in median BNP levels (p=0.048) immediately after the completion of the low-flux
membrane dialysis session. Other studies, both in HD adults and pediatric patients, have
shown conflicting results. A decrease, no change or increase in BNP or NT-proBNP levels
have been reported [13,23-25]. Increased BNP levels 30 min before the HD session and a
variable decrease or increase in its levels 30 min post-HD were observed in 33 asymptomatic
children with CKD stage 5, with the change not being significant. The authors also reported
that pre- and post-dialysis BNP levels were independent predictors of adverse outcome [24].
Similarly, a recent study showed that after a single HD session, there were no significant
changes in the plasma NT-proBNP values. According to the authors, this may be due
to the fact that dialysis sessions are often shorter than expected, and as a result patients
fail to achieve normal blood volume [23]. In contrast, a significant reduction in BNP
levels measured immediately after high-flux HD session was found in 30 CKD children.
This reduction was interpreted as heart unloading and peptide removal by filtration [25].
Similarly, higher NT-proBNP levels before the initiation of HD compared to those 30 min
after the end of HD session, using low-flux membrane dialyzers, have been reported in
CKD children. In addition, HD patients with LV dysfunction had significantly higher NT-
proBNP levels, both before and after HD, compared to those without LV dysfunction [13].
Finally, studies in adult CKD patients undergoing HD have also shown a decrease, no
change or increase in BNP or NT-proBNP levels after the end of the HD session [26-28].

A variety of factors have been attributed to the contradictory results of the studies,
including the type of NP measured (BNP or NT-proBNP), the type of the dialyzer used
in HD (low-flux or high-flux membranes), and the number of hours spent undergoing
dialysis each week [29,30]. BNP has a smaller molecular weight and a shorter half-life
compared to NT-pro BNP [31]. High-flux membranes display a higher ultrafiltration rate
than low-flux ones, resulting in a significant reduction in BNP concentration after high-flux
membrane dialysis and a smaller one after low-flux membrane dialysis [29,32]. Regarding
NT-proBNP, the authors reported a significant decrease after high-flux membranes HD
and an increase after low-flux membranes HD [29,32]. Finally, the time of blood collection,
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in relation to the HD session, as well as the measurement of peptides in blood serum or
plasma in different studies, may also affect BNP and NT-proBNP levels. In general, the
potentially confusing effect of HD sessions on blood BNP or NT-proBNP levels, needs to be
taken into consideration [30].

Our study population showed an inverse correlation between BNP levels and both
age and BMI. In contrast, BNP levels showed no association with either gender or pubertal
stage. In general, age, gender, pubertal status and BMI have been reported to modify
plasma BNP levels [7]. Infants and children have lower BNP levels than adults [33].
BNP concentrations remain steady after the first month of life, without any significant
change up to the 10-12 years of age mark [8,33]. During adolescence, BNP levels increase
significantly [7,33]. BNP levels in children, showed no gender-related differences to BNP
levels, up to the beginning of adolescence. [7,8]. As adolescence progresses, BNP levels
gradually increase, with girls having higher levels than boys. This may be due to the direct
positive effect of female steroid hormones and the negative effect of male sex hormones on
BNP production by cardiomyocytes [8]. This sexual difference persists in adulthood. [7]. In
contrast, another study in healthy children showed no gender or age-related differences in
NT-proBNP levels [34]. Finally, a negative association of BNP levels with BMI has been
observed in most studies, both in healthy subjects and patients with CV diseases [7,35].
In contrast, no correlation between BMI and NT-proBNP levels in HD patients has been
reported [36].

The different results of the studies referring to the normal levels of BNPs may be due
to methodological differences since BNPs values are method dependent [11]. Furthermore,
the existing different pathophysiologic stimuli and cardiovascular hemodynamics, both in
healthy individuals and in patients with heart failure (HF), can be responsible for the wide
fluctuation of plasma BNP concentrations [8].

A significant inverse correlation was found, between BNP levels and eGFR and a
positive one between BNP levels and CKD stage, serum creatinine and cystatin C levels.
An increase in BNP or NT-proBNP levels with decreasing eGFR and increasing CKD stage
has been reported in other studies [10,12,36,37]. In a study by Rinat et al., eGFR was an
independent factor influencing BNP and NT-proBNP values [12]. Similarly, decreased eGFR
was independently associated with elevated NT-proBNP levels in RTR children and young
adults [38]. A significant positive correlation between BNP (or NT-proBNP) levels and
renal function parameters such as creatinine and cystatin C, has also been reported [36,39].

We did not observe any correlation between BNP levels and anemia. Similarly, in a
study in HD children, NT-proBNP levels were not correlated with anemia [36]. In contrast, a
significant negative correlation of BNP or NT-proBNP and anemia has been found in several
studies [12,22]. Moreover, Hedvig et al., showed that BNP concentration >100 pg/mL had
a high predictive value for the incidence of anemia [22].

In the current study, multiple linear regression analysis showed that low albumin and
25(OH)D levels were independent predictors of high BNP levels. In contrast, a positive
correlation between BNP and iPTH levels was observed only in unifactorial analysis. A
negative or no correlation of BNP (or NT-proBNP) with 25(OH)D levels, have been reported
by others [40,41]. An inverse correlation between BNP or NT-proBNP and albumin levels
has been reported in patients with cardiac heart failure and poor long prognosis [42].
Finally, higher BNP levels in CKD patients with high iPTH than those with low iPTH, as
well as no relation between the above parameters, have been reported [22,36,37,41].

Data concerning the relationship between BNP and indices of functional and mor-
phological cardiac abnormalities are also conflicting. A significant association between
BNP levels and heart geometry has been reported in pediatric CKD patients, with elevated
BNP levels being a predictor of abnormal heart geometry [12,22]. Notably, studies support
that both BNP and NT-proBNP could serve as surrogate markers of myocardium stress in
pediatric CKD stages 3—4 patients, despite the fact that both peptide levels are affected by
GFR[12,22].
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In the present study, there was no correlation observed between BNP levels and LVMI,
in all patient groups. Similarly, no association between NT-proBNP and LVMI or volume
overload has been observed by others in CKD children in pre-dialysis stage [43]. In contrast,
other studies have found a positive correlation between BNP or NT-proBNP levels and
LVMI in CKD children as well as in RTRs [22,23,38,44]. Our study showed that the E/A
ratio, a marker of diastolic function, had a significant inverse correlation with BNP. The
significance was not maintained in multiple linear regression analysis, for the assessment
confounding factors. Many studies report a correlation between BNP and NT-proBNP
levels and indices of diastolic dysfunction in CKD children [12,13,23,44]. Moreover, routine
measurement of BNP in CKD children on PD, in order to evaluate the risk of functional
and morphological cardiac abnormalities, has been recommended [44].

In a recent study on pediatric patients undergoing HD, echocardiograph parameters
were assessed before and after HD session. Pre- and post-HD BNP levels were positively
correlated with different echocardiographic variables, mirror LV diastolic function, before
and after HD session, respectively. A significant reduction in LV and LA diameters, as
well as of trans mitral E velocity and the E/A ratio after HD session was reported [25]. A
positive correlation between pre-HD BNP levels and DT has also been reported [24].

Concerning other cardiac and hemodynamic parameters, our study showed no sig-
nificant associations between BNP levels and EF, SBP or DBP. Again, bibliographic data
remain controversial in the matter. A negative correlation between EF, a marker of systolic
dysfunction, and BNP or NT-proBNP has been reported by others [13,24]. In contrast,
in a recent study on HD children, EF was not affected by HD and its values were not
correlated to pre- and post-HD BNP levels [25]. Finally, although there are data supporting
a positive correlation between BNP (or NT-proBNP) levels and systolic and/or diastolic
blood pressure in CKD children, other studies showed, in accordance with our results, that
NT-proBNP levels did not correlate with SBP or DBP [12,13,23,37,38].

In a previous study from our team, that used the same sample pool as the present
study, concerning urotensin II (UII) levels, another prediction marker of CVD in CKD
patients, showed that CKD children in pre-dialysis stage and RTRs had significantly higher
levels than healthy subjects. Moreover, whereas UII levels in HD children did not differ
significantly from healthy controls before HD, they did increase significantly at the end of
the HD session [45].

In conclusion, CKD children and adolescents undergoing HD and those in the pre-
dialysis stage have increased plasma BNP levels, whereas RTRs have BNP levels similar
to age- and sex- matched healthy controls. HD patients (CKD stage 5) have the highest
BNP levels, which do not decrease after the end of the HD session. The renal function
markers, such as creatinine and cystatin C, are independent predictors of high BNP levels.
BNP was also inversely correlated with the E/A ratio, a marker of diastolic dysfunc-
tion. The above findings indicate that pediatric CKD patients are at an increased risk for
cardiovascular diseases.

5. Limitations of the Study

The main limitations of the present study include the relatively small number of CKD
children, especially those on HD, and the lack of repeated measurements of the BNP levels.
Additional limitations include the assessment of wet weight in HD children that was based
only on clinical findings and the cardiac evaluation of the HD children that took place only
once, after the end of the HD session.
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