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Awatpodng, 2ZxoAn Emotnuwv Yyelag kat Aywyng, Tunpa Emotipng
Awattoloyiog- Alatpodng, Xapokomelo MaveniotiuLo (EmBAgmov pugioc)
Toiykog Kwvotavrivog, KaBnyntng Alatpodng kat MetafoAlopou 2xoAn Emotnuwy
Yyelag kat Aywyng, Tunua Emotipng Atattohoyiag- Alatpodng, XopokomeLo
Maveniotuio ABnvwy

Kupou lwavvng, Assistant Professor: Clinical Lecturer in Metabolic Medicine and
Nutrition Aston Medical School, Aston University, UK

Kwvotavrivog Totoupng, Kabnyntng Kapdioloyiag, latpikn ZxoAn, Navemniotiuo
ABnvwv

Mapia NnavvakoUAia, AvarAnpwtpla Kadnyntpla Alatpodng kat ALotnTikng
Tuunepldopdg, Tunpa Emotiung AwattoAoyiog- Atatpodrg, XapokomeLlo
MavemniotuLo

Abplava KaAwwpa, Entikoupn KaBnyntpla Atatpodn tou AvBpwrou kat TpodLua,
TuAua Emotung AtattoAoyiag- Atatpodng, Xapokomnelo NMavenmioTiuLo

BaoAikn KwotapéAn, Enikoupn KaBnyntpla Atatpodikn Zupmnepipopd kat Yyeia,
TuAua Owiakng Owkovouiag kat OwoAoyiag, Xapokomnelo NaveniotiuLo



Awdaxtopucn) Swutpipi, Iewpyia-Mapio Kovin

H lewpyla-Mapia KouAn SnAwvw umtevBuva oTL:

1) E{pot 0 KATOXOG TWV TIVEUHOTIKWY SLKALWHATWY TNG TPWTOTUTING
QUTAC gpyaoiag Kal amd 0co yvwpilw n epyacia pou & ocukodavtel
MPOoWTA, OUTE MPOCPAAEL TA TIVEUUATIKA SIKALWUATA TPITWV.

2) Anobéxopal otL n BKMN pmopel, xwpic va aAAAEEL TO TEPLEXOUEVO TNG
epyaciag pou, va t Slabéoel oe nAektpoviki Hopdn pEoa amd tn
Pndiakn BiBAoBNnkn tng, va tnv aviypalel oe onolodAMOTE HECO
n/kaL o€ omotodnmote popdATUTIO KABWCE KAl va KPATA TMEPLOCOTEPA
amno éva 087 avtiypada yla Adyoug cuvtipnong KoL aopaAeLag.
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Zovtopo Bloypadiko Inueiwpa

H Tewpyia-Mapia KoUAn eivat amodoitog tou TuRupatog EmiotApng AwattoAloyiog —
Awatpodng Tou Xapokomeiou Mavemiotnuiov (2013, Babuog Ntuxiou 7.9/10, Kal KATOXOG
TOU WETAMTUXLOKOU TitAou (MSc) otnv «KAwikn Awotpodr» amd Tto XapOKOTELO
MNavenotuio ABnvwv pe Babuod mruxiou «Atav KaAwg» Oktw kat Eva Aékato (8,1) ue
Bépa  «Alatpodikéc ouvniBeleg, ocakxapwdng SwaBAtng kot 10eTtAg KapdloyyeLaKOG
Kivbuvog, oe aoBeveic pe O Ztedpaviaio Emelcodlo: emibnuioloyikn pehétn GREECS». H
Sbaktoplkn NG Satplpy pe Bépa «Alepelvnon NG oxéong MeTafL ekdnAwoswv
HETABOALKOU oUVSEPOUOU, KALVIKWY Kal SLaTtpodIlkwy TapapéTpwy otn 10€Tr enimtwon g
kapSlayyelakng vooou. MeAétn ATTIKH (2002-2012)» ekmovnBnke oto tunua Emotiung
Awattoloylac—Alatpodrig, oto Xopokomelo Mavemotnulo, o€ ouvepyaoio pe tnv A’
MNavemiotnuiakni Kapdtohoyikn KAwikn tng latpikng ZxoAng tov Mavemniotnuiov ABnvwv. H
ka. KoUAn epyaletat 5 €tn kalt wg KAwIKA SlattoAoyog pe €udoon oe aoBevelg e
kapSlayyelaka voonuata. Exel cuyypalet éva Kepdiaito oe BLBAio, 27 dSnuoolevoelg oe
€ykptta dLebvn emioTnUoVIKA epLlodikad, KabBwe kat meplocotepeg oo 30 avaKOWWOELG OE
AeBvn kat EAAnvika cuvédpla.

Anpootevoslg ou mpoékupav anod tn Atdaktoptkr Atatpipn

Kepadaia oe BiBAia

1. «EAawdAado kat mpdAndn KopSLayYELAKWY VOOHUATWY, KapKivou Kol GAAWV Xpoviwv
nadnoswv». EykukAonaideia EAatokopia: To ehatdoAado, Aflov Ekdotikr, 2017
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1.

.M. KoUAn, A. NMavaywrtakog, X. Xpuooxoou, K. Tolykog, A. ToucoUAng, X. Ztedpavadng, X.
Mitoafog «MapaBoAikry oxéon avapeoa otn ouvhdn katavaAwon kadé kat tn 10etn
enintwon kapdlayyelakig vocou (2002-2012): “MeAétn ATTIKH” oto 14° NaveAArvio
Juvédplo Alatpodnc & AlattoAoyiag, (ABnva, 24-26 NoguBplov 2017).

.M. KoUAn, A. Mavaywrtakog, E. lewpyoucomoulou, X. Xpuooxoou, K. Talykog,
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katavaAlwon kadé kat tn 10eth enimtwon kapdlayyslakng vooou (2002-2012): “Melétn
ATTIKH” napouoiacn wg Npodopikr EAeUBepn Avakoivwon oto 38° MaveAArvio Emetelokod
Kapdloloyikd Zuvédplo (ABrva, 19-21 Oktwfplou 2017).

.M. KoUAn, A. Mavaywrtakog, E. lewpyoucomoulou, X. Xpuooxoou, K. Talykog,
A. TouooUAng, X. Itedpavadng, X. MitoaBog «MapaBoAikr oxéon avapeoa otn cuvidn
katavalwon kade kat tn 10eth enimtwon kapdlayyslakng vooou (2002-2012): “Melétn
ATTIKH” mapouoiacn wg Npodopikr EAeUBepn Avakoivwon oto 38° MaveAAvio Emetelokod
Kapdloloyikd Zuvédplo (ABrva, 19-21 Oktwfplou 2017).

.M. KoUAn, A.B. Navaywtakog, E. FewpyouvcomnouAou, X. Xpuooxoou, N. ZkoupAng, B.
Metaga, X. XatlnvikoAaou, I. Zkoupag, A. TouooUAng, X. Ztedavadng, X. Mitoafog, kat n
opada ATTIKH «Meooyelakn Slatta, ¢pAeypovr) kot Sekaetng enimtwon pn-avatnddpou
KapSlayyelakoU emelcodiou o€ UTEPPAPOUC AVOPEG KAl YUVALKEG: OEKAETNG EMAVEAEYXOG
(2002-2012) tnc pehétng ATTIKH» napoucioon wg Npodopikr EAeUBepn Avakoivwon oto 7°
MaveAAnvio Zuvédplo ABnpookAnpwong (ABnva, 1-3 AekepBplou 2016).
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opada ATTIKH «O dtapecolaBntikog podog tng GAEYUOVAG OTNV TPOCTATEUTIKY SpAcn NG
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10etg emavéleyxog (2002-2012) tng peAétng ATTIKH» mopoucioon wg Mpodopkn
EAeUBepn Avakoivwon oto 370 MaveAAnvio KoapSiohoywko Zuvédplo (ABnva, 20-22
Oktwpplou 2016). B’ BPABEIO KAAYTEPHZ EPTAZIAZ.

. M. KouAn, A. B. Mavaywrtakog, E. MayputAn, I. Kipou, E. TewpyouocomouAou, X.

Xpuooyoou, K. Tolykog, A. TouooUAng, X. NitoaBog. KatavaAwon pmupoag, KpacloUu Kot
10etrg enimtwon kapdiayyelakng vooou (2002-2012): Melétn «ATTIKH» mapoucioon wg
Erutoiyta Noapouciaon epyaociag oto 8o MaveAAnvio Zuveédplo EAAnviknG Etaupelog
ABnpookAipwong (ABrva, 29/11-01/12 2018).

Georgia-Maria Kouli, Demosthenes B. Panagiotakos, Ekavi Georgousopoulou, Christina
Chrysohoouz, Dimitrios Tousoulis, Christos Pitsavos Exclusive olive oil consumption and 10-
year (2002-2012) cardiovascular disease incidence: the ATTICA Study moapouciaocn wg
Erutoiyia Napouciaon epyaciag oto ESC Congress 2018, Munich, Germany, 25-29 August
2018.

GM. Kouli, D B. Panagiotakos, I. Kyrou, E. Magriplis, E. Georgousopoulou, C. Chrysohoou, C.
Tsigos, D. Tousoulis, C. Pitsavos. Exclusive olive oil consumption and 10-year (2002-2012)
cardiovascular disease incidence: the ATTICA Study. EuroPrevent 2018; ESC, Slovenia, 19-21
April, 2018.

. M. KoUAn, B. Mavaywrtakog, E. Mewpyoucomoulou, X. Xpuooxodou, K. Tolykog, A.
TouooUANgG, X. Ztepavadng, X. NitoaBog. «AvtipAeypovwdng dtatpodr kat 10t g enintwon
Kapdlayyelakng vooou (2002-2012): MeAétn «Attikn» 70 MaveAAnvio Supmoocio Ouddwv
Epyaotiag tg EAAnvikng Etalpeiag ABnpookAnpwong (ABrva, 1-2 AskepuPpiov 2017).
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Kokkou, A. Zava, |. ZxoUpag, A. TouooUAng, X. Ztepavadng, X. Mitoafog, kat n oudada
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MNanadnuntpiou, K. KaloyepomoUAou, |. ZkoUpag, A. TouooUAng, X. Ztedpavadng, X.
Mitoafog, kat n opdada ATTIKH «TaAOKTOKOMLKG TPOLOVIA KOl OEKOETNG EMIMTWON
KopSLayyEeLaKnG VOOOU O€ Uyl atopa: SeKAETHG emaveEAeyXoG LeAETng ATTIKH (2002-2012)».
Erutoiyio Mapousiaon epyaciag oto 7° NaveAAqvio TuvéSplo ABnpookAfipwonc (ABrva, 1-3
AexepPpiou 2016).

r.M.KoUAn, A.B. Mavaywwtdakog, E. FewpyouoomouAou, X. Xpucoxoou, N. ZIKoupAng, B.
Metaga, X. XatlnvikoAaou, I. Zkoupag, A. TouooUAng, X. Ztedpavadng, X. Mitoafog, kat n
opuada ATTIKH «MapdAAnAn Omapén unépBapou/maxuoapkiag kot petaBoiikol cuvdpouou
ouvbéovtal pe auénuévo dekaetn Kapdlayyslakd kivduvo o€ uyll Atopa SEKAETAG
emovéheyxog MeAétng ATTIKH (2002-2012)». Emwtoixtoe Mapouciaon epyaciac oto 7°
MaveAAnvio Zuvédplo ABnpookAnpwaong (ABrva, 1-3 AekepBplov 2016)

r.M.KoUAn, A.B. MNavaywtdakog, E. FewpyoucomouAou, X. Xpuooxoou, A. Xpnotou, E.
Kokkou, A. Zava, |. ZxoUupag, A. TouooUAng, X. Ztepavadng X. Mitoafog, kat n oudada
ATTIKH «Zuoyxétion katavalwong kade, Meooyelakn dlatpodr] kal SEKAETHG EMIMTWON MN-
Bavatndopou kapdlayyelakng vooou: Oekaetng emavéleyxog (2002-2012) tng MeAETING
ATTIKH». Erutoixta Mapouoiaon epyaociag oto 7° MaveAqvio ZuvéSplo ABnpookARpwong
(ABnva, 1-3 AekeuBpiou 2016)

r.M.KoUAn, A.B. Noavaywtdkog, E. lewpyoucomoUAou, X. Xpuooxoou, A. Zava, A.
MNanadnuntpiou, K. KaloyepomoUAou, |. ZkoUpag, A. TouooUAng, X. Ztedpavadng, X.
Mitoafog, kat n opada ATTIKH «Emibpacn tou popdwtikoU emumédou otn OeKAETH
enMintwon kopdlayyelakng vooou oe eVAALKO UYL ATopo: OeKaeTnG emavéleyxog (2002-
2012) tng puelétng ATTIKH». Emwtoixia Napoucioon epyaciog oto 7° MaveAAfvio Zuvédplo
ABnpookAnpwaong (ABnva, 1-3 Aekepuppiou 2016)

r.M.KoUAn, A.B. MNavaywtdakog, E. FewpyoucomouAou, X. Xpuooxoou, A. Xpnotou, E.
Kokkou, A. Zava, |. ZxoUupag, A. TouooUAng, X. Ztepavadng X. Mitoafog, kat n oudada
ATTIKH «MpookoAAnon otn Meooyelakn Statpodn Kal SEKAETHG EMIMTWON TNG UMEPTAONG
0€ Uyl atopa NAkiag avw twv 45 etwv: dekaetng emavéleyxog (2002-2012) tng HeAETNG
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20.
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opada ATTIKH “PoAog¢ Tng Meooyelakng Awatpodn¢ otn 10ety emnimtwon 1Ing
Kapdiayysiakng Nooou oe dtopa pe peTtafoAkd ouvdpopo: 10etng emaveleyxog (2002-
2012) wng peAétng ATTIKH”. Emwoixta Mapouciacn epyaciag oto mAaiclo Ttou
37° NaveAAAviou Kapdiohoyikol Suvedpiou (ABRAva, 20-22 Oktwppiov 2016)

r.M.KoUAn, A.B. Navaywwtdakog, E.N. FewpyoucomnoUAou, X. Xpuooxoou, N. ZKoupAng, B.
Metaga, X. XatlnvikoAaou, I. Zkoupag, A. TouooUAng, X. Ztedavadng, X. Mitoafog, kat n
opada ATTIKH. “Emidpacn twv Alatpodikwv Mpotunwv Itnv Enintwon Tng KapdlayyeLlakng
Nooou oe Yylelg avdpeg kal yuvaikeg: 10e€tng emavéleyxog tng MeAétng Attikn (2002-
2012).” Emroiyla Napouvciaon epyaciog oto mAaiolo tou 37°Y MaveAAviou KapSloAoyikou
Juvebplou (ABrva, 20-22 OktwRplou 2016)
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NEPINHWH

IKomog: va efetaotel N emibpacn KAWIKWV/UETOPBOAKWY SelKTwWV Hall UE
Slatpodikoug mapadyovieg (tpodua kat mpotuna Statpodr) otnv €€EALEN NG
kapdlayyetakig vooou (KN). YAwko-MéEOodog: amd 1o Mdawo tou 2001 €wg to
AeképPBplo 2002, 1514 avdpeg kat 1528 yuvaikeg avw Twv 18 €Twv, OU Katolkouoav
otnVv eupUTEPN EpLoX TNG ABRvag, xwplg kapia kKAwviki ekdnAwon KN cupdwvnoav
€0eAOVTIKA VO CUUUETEXOUV oTn HeEAETN ATTIKH. To 2011-12 mpaypoatomnolBnke o
bekaetng emavéleyxog oe 2583 atopa (15% xabnkav péxpt to follow-up). H
entmtwon Bavatndopou i un KN mpoodlopiotnke pe ta kpirtipta WHO-ICD-10 o
2020 dtopo. 2to Seiypo amoTuROnkav  KAWLKG/BLoxnUlka/cupnepldoploTikd
XOPOKTNPLOTIKA evw N afloAdoynon Ttwv Slatpodlkwy XOPAKTNPLOTIKWY TOU
Selypatog €ylve pE €yKUPO NUUTOOOTIKO EPWTNUATOAOYLO CUXVOTNTAC KATAVAAWGCNG
tpodipwv. MNa tnv avayvwplon tng SuoAettoupyiag tou Amwdoug LOoToU TOU
amoBnkevEeTAL OTAAXVIKA Xpnolpomotibnkav ot petofoAikot Seikteg VAL, LAP mou
umoloyiotnkav kot yio ta SUo PpuAa. AmoteAéopata: n Sekaetng emimtwon KN
arnotiuibnke oto 15.7%. Av&non tou Oeiktn D-All (mou avtlkatomtpilel pla
avtipAeypovwdn  Silatta) katd 12% ouvoxetiotnke pe  19% pelwon  tou
kKapSlayyelakoU kivduvou péoa otn dekaetia. Melwuévn TPOG HETPLA KATAVAAwWGON
kad€ (150-250 ml/ nuépa MPOCAPUOCHUEVO Yyl To 28% TNG KAdEIvNg) Kal HETPLA
KatavoAwon aAkoOA (<1 motnApt kpactou f pnupag / eBopdda, fwg 12 g.
alBavoAng) oe oxéon e TNV TANPN amoxn ¢avnke va eudavilel mapaBoAikn
ouoyetion pe tn Sekaetn enintwon KN, evw Kot n amokAeLoTikn xprion eAatdAadou
davnke va oxetiletal avtiotpoda pe tov kapdlayyelako kivbuvo. Oco adopd otoug
uetapoAkoug Oeikteg, o deiktng VAl mapouciace pia aveédptntn kot Betikn
ouoxétlion pe tn Oekaetn emimtwon KN otoug avdpeg evw o Oeiktng LAP
avadeixbnke w¢ ave€dptntog MPoPAENTIKOC apdyovtag kapdlayyelakol Kivduvou.
Zupnepacpata: n nMPookoAAnon oe pia aviipAeypovwdn Siatpodr pall pe tnv
ULOBETNON TILO UYLEWVWV oUVNBELWY OMWE UETPLA KATAVAAWON aAKOOA/ KadE Kal n
QTOKAELOTIKN) KaBnuepvy xprion elawoladou daivetal va mapéxouv mpootacia
évavit tng KN. Téhog, ot deikteg VAI, LAP avayvwplotnkav wg aveédptnta
SlayvwoTika epyaleia avixveuong kapdlayyelakou Kivduvou.

Négerg-KAewdua: kapdiayyelakny vooog, VAI, LAP, ehatodado, kadeg, umupa, Kpaol,
avtipAeypovwdng dtatpodn
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ABSTRACT

Aim: to investigate the impact of various metabolic indices and nutritional
parameters towards the ten-year incidence of cardiovascular disease (CVD).
Materials and methods: from May 2001 to December 2002, 1514 men and 1528
women (>18 y) without any clinical evidence of CVD, living in the greater Athens
area, in Greece were recruited. In 2011-12, the ten-year follow-up was performed in
2583 participants (15% were lost to follow-up). The fatal/ non-fatal ten-year CVD
incidence was calculated according to WHO-ICD-10 criteria in 2020 participants.
Many clinical/biochemical/lifestyle features were measured in the study’s sample
while dietary characteristics were evaluated through a validated semi-quantitative
food frequency questionnaire. To recognize the malfunction of adipose tissue two
recent metabolic indices VAI, LAP were measured for both sexes. Results: 15.7% of
the subjects that were followed-up developed CVD event. A relative increase of the
D-All (12%), reflecting an anti-inflammatory diet, was related to 19% decrease of the
ten-year CVD risk. Interestingly, low to moderate consumption of coffee (150-250
ml/ day adjusted for 28% caffeine containment) and moderate consumption of
alcohol (<1 glass of wine or beer/ week, <12 g. ethanol) compared to abstention
revealed a J-shaped association with ten-year CVD incidence, while exclusive olive oil
use/ consumption was inversely related to ten-year CVD risk. The calculation of
metabolic indices showed a positive and independent correlation of VAl index with
ten-year CVD incidence in men, while LAP appeared as an independent predictive
index for CVD risk. Conclusions: adhering to an anti-inflammatory diet by following
healthier habits (moderate consumption of coffee/ alcohol and exclusive olive oil
use) seems to be protective towards the development of CVD. The present work also
identified that VAI, LAP are independent predictive tools for CVD risk, easily applied
in clinical practice.

Keywords: cardiovascular disease, VAIl, LAP, olive oil, coffee, beer, wine, anti-
inflammatory diet
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2ZYNTMHZEIZ

AACE American Association of Clinical Endocrinology

AHA/NHLBI American Heart Association/ National Heart, Lung and Blood Institute

Apo Al AmnoAutonpwrteivn Al

Apo B AmnoAutonpwrteivn B

ATP Il Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults

CRP C-avtibpwoa mpwteivn

DASH Dietary Approaches to Stop Hypertension

DHA bokooaefaevoiko oy

D-All Dietary Anti-Inflammation Index

EGIR European Group for the study of Insulin Resistance

EPA ELKOOQTTEVTAVOIKO 0€U

EPIC Eupwmnaikn Mpoomtikn Epguva yla tov Kapkivo kat tn Atatpodn

HDL YUnAng mukvotntag AUTonpwteivn

IDF International Diabetes Federation

IL-6 IvtepAeukivn - 6

IPAQ International Physical Activity Questionnaire

Lp(a) Autonpwreivn a

LDL XapnAng Mukvotntag AutonpwTteivn

MedDietScore
MET
MUFA
NCEP
PUFA
ROS
SAA
SFA

TG
TNF-a
VAI
WC
WHR
WHtR
AMZ
AE
EXKT
E.Z.Y.E.
KN

MA

Agiktng Artotipnong ¢ uoBEtnong tng Meooyelaknig Alatpodng
Metabolic Equivalent Task

Movoakoépeoto Autapd O&u

National Cholesterol Education Program

MoAuvakopeoto Autapo O

Reactive Oxygen Species, Avtidpaotika Eidn Ofuyovou
OLUAOELOECG OpoU A

Kopeouévo Aumapo 00

TpyAukepidla

Tumor Necrosis Factor a: Napdyovtag Nékpwong Oykwv a
Agiktng ZmAaxvikoU Almoug

Mepipetpog péong (cm)

Noyog Mepldépelag Méong npog Mepldépeta loxiwv
Noyog NMepidépetag Méong mpog Ydog

Agiktng Malag Zwpatog

Awdotnua Epmiotoouvng

EpwtnuatoAdylo Zuxvotntag Katavaiwong Tpodipwyv
EOvikN¢ Ztatiotikig Yiinpeaoiag tg EAAadog
Kapdiayyelakn vooog

Meooyelakn Alatpodn (Alatta)
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noy MNaykooulog Opyaviopog Yyeiag
IN IXETIKOG AOYOG
IK IXeTIKOG Kivouvog
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1. EIZArQrH

1.1 H kapdiayyeiakn vooog
H kapdiayyelakiy vooo¢ (KN) amoteAel éva peyddo ddopa datapaxwv tng
KapSLAC Kal TwV aLopopwyv ayyeiwv mou taglvopouvtal os:
1. KapSlayyelakd vooripata Adyw abnpocokAnpwong
a) loxawuiky kapdlomdBelwa 11 otedpaviaia vocog (m.X. €udpaypa Ttou
pHuokapdiouv)
b) Eykedaloayyelakég mabnoelg (Y. eyKeDaALKO)
c) Mabnoelg TnG aopTNC KAl TWV aPTNPLWY, CUUMEPAAUBOVOUEVWY TNG
UTIEPTOONG Kal TepLdEPLKN ayyeElomabela
2. ANMa kopdlayyslokd voonuota (K  yevetng KapdlomaBela, PEUUATIKNA
kapSlonabela, kapdlopvondbela, KapSLOKEG appuBULEC)
OL Bavartol mou odeilovtal oto éudpayua Tou puokapdiou, To eykedaAlko Kat
Toug dAAoug tumoug KN w¢ pépog Twv ouvoAkwy Bavatwv amd KN yia avépeg kat
yla yuvaikeg ¢paivetal oto Npadnua 1.

Abdes koprayyeiakic nabiong Proponiki Kapiawi vioog Adles kapirayyeiokés tationg Prupaniki Kopiaki vicog
1% 1% 14% 1%
, Yrepraikis kapdiondbei Dieypoviibag Yrepraoikés kopironddoeg
Dicppoviddes % Kapdronddeieg

Kapéronddoieg 7%

2%

2%

Loyopikés kapblonabeiss
. Eyxepaloayyeinkis gﬁvjuﬂ; 8% HIKES v
Eykepaionyyeiakis nuaﬂ% Loympikis knpdomibeiss

padnua 1: Katavoun kapdlayyelakwv Bavatwy nou opeilovtal o€ Epudpayua Tou
puokapbdiou, eykedaliko kal GAAa €i6n kapdlayyelakwv mabrnoswyv og AvOpeC Kal
yuvaikeg (Global Atlas on cardiovascular disease prevention and control 2011)

Mia amno g maboAoylkég Slepyaocieg ou UTIOKELWVTAL TNG oTedaviaiog vooou
Kal Tou gykedpaAlkoU elval yvwoty w¢ abnpookAnpwon. Ymapyxouv otolxeia mou
beixvouv o6tL n Sadkaoia auth apxilel PETA TOV TOKETO akoAoubBwvtag OAa ta
otadla tng {wng amnd tnv madiki nAwkia péxpl tnv evnAikiwon. H abnpookAnpwon
elval pla dpAeypovwdng Stadikaoia mou ennpedlel Tov £€0w XLTWvVA OE Peoaia Kol
HeYAAa alpodopa ayyeia tou kapdlayyelokol CUCTHLATOC.
* Otav 1o evboBnAlo Twv atpoddpwy ayyeiwv ektibBetal oe avénuéva emnineda
XAUNANG TUKVOTNTAG O XOANOTEPOAN Autonpwrteivwy (LDL-xoAnotepoAng) ka
AAwV ouowwv Oonw¢ eAelBepeg pileg (ROS), auvfavetal n dlamepatdTNTA TOU
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TOLXWHATOG O A€UKOKUTTOPO KOL HOVOKUTTOPA TIOU OUCCWPEVUOVTOL OF
ocuvduaouo e ta pakpodaya. Etol mapatnpeitat evéobnAtakn BAARN.

* H BAABNn kaL n acuvéxela tou evdoBnAiou aufdavel tn SlamepatdTnTA TOU
TolYWHATOG ota popLla tnG LDL-xoAnotepoAng EiSikol umodoyxeic mpoobdévovtal
UE TIG TpoTomolnuéveg LDL. O oxnUaTIopog Twv ofelbwuévwy LDL Stadpapatilel
TIPWTOPXLIKO pOAO OTn yevikeuon NG mpo-GAeyUOoVWSOoUG amokpLong ovtag mpo-
dAeyUOVWOELG KUTOKIVEG TOU TipowBoUv TNV TPOOKOAANCHN, HETAKivnon Kot
S11Onon Twv AEUKOKUTTAPWVY OTOV £0W XLTWVA.

* Meta tv evbobnAlakny BAABn, ta povokuTtapa (mMou TPoEpxovial amo T
Hakpodaya) Slamepvouv Tov €0w XLITWVA euvowvtag tnv ofeidwaon Twv Autdiwv
HE TNV akoAoubn elopon Twv PpAeypovwdwy Stapecorafntwy. Ta pakpodaya
noAamAaoctalovtal petaBaAlovtag tn HopdoAoyia TwV KUTTAPWY HE TO
OXNUATLOUO TwV adpwdwv KuTtapwv. MapdAAnAa ekkpivovtal LvTepAeUKIVES KaL
o0 mopadyovtag Vékpwong oykou (TNF-a). Ta evepyomolnuéva pakpodaya
EKKPLVOUV aUENTLKOUG TTAPAYOVTEG.

* Je amavinon Twv auénTlkwv Tapayoviwy, Ta Asla PUikd KUTTApA TOU
TIPOEPXOVTAL OO TO AYYELOKO TOlXWHA UETOVAOTEUOUV Kot TToAAamAaoialovtal
KOTA LAKOG TOU £0W XLTWVA.

* MopdMnAa ta algomeTdAla ektiBevtal oe umoevdoOnAlakd OTPpWHATA TOU
QaIoTEAOUVTOL OO TPWTEIVEG TNG e€wKUTTAPLAG oTOLBASAC, OWE O TTAPAYOVTAS
Willebrand kat to koAAayévo. Metd amd TNV NPOCKOAANON QUTWV TwV
TIOAPOYOVIWY OTOUG YAUKOTIPWTELVLKOUG UTOSO0XELG, n €vepyomoinon Twv
awdometaAiwy kaL n mpoodeon autwv o UTOOOXELG Lvteykpivng mpowBouv
OKOUO TIEPLOCOTEPO TN CUYKOAANON TwVv oLpomeTaAiwy. AUTEG ol SLadkaoleg
abpoilovtal kabBw¢ ta algometdAla Slapoppwvouv pia pn avaotpPLun,
CUUTLECEVN Hala Ttou AELlToupyel oav umdoTpwua yla tnv anodpaktiki BAALN.

* 'Etol oxnuatiletal éva wvwdeg mepiPAnua mou amoteAsital anod Asio pHUIKO LOoTO
Kal KoAAayovo. Tnv iSla otyun, ta pakpoddya mou eVEMAAKNCAV OTNV APXLKA
avtibpaon apxilouv va VEKPWVOUV, UE ONMOTEAECHA va oxnuatiletal €vag
VEKPWTLKOG Ttuprvag mou meptBarAetal and wwdeg mepiBAnua. Autég ol BAGBeg
(aBnpwpatikég TAAKeG) peyeBUvovtal kaBw¢ ta KUTTapa Kal ta Autidla
ouoowWPELOVTAL PECA OE QUTEC Kal N MAAKA EEKLVA val SLOYKWVETAL HECO OTNV
KOW\OTNTA TwV alpodopwv ayyeiwv (Ewkova 1). Oco n dtadkaocia ocuveyiletal, To
WwOEeC TepIPAnua Aemtaivel Kal ouvoSeUETaL AMO PWYHEC TNG EMLPAVELOG TOU
evboBnAiou tn¢ mMAdKag, mou umopel va odnynoouv oe pnén. Me tn pnRén g
mAAKag, KAdopoata Autdiwv Kol KUTTApLlKA UTOAEippota ameleuBepwvovtal
otnVv KoW\otnta tou ayyeilou. Autda ektiBevtal oe BpopPoyovoug MopAyovTES
mavw otnv enidavetla tov evéobnAiou, pe amotéAeopa o oXnUATIOUS BpouBou.
Av o0 Bpoppog eival apketd peyahog kal spdaviotel oe otedaviaio atpodpopo
ayyeio tote ekdnAwvetal n otedaviaio vooog.
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Ipookoiinon

gloodog

REUKOKUTTApWY

‘ " Mf:mvﬁcm:uon Euykoiinom !
Evlofniaxsy  Metaviotevon  Evéobnlaxy Tpooxdidnon  Aelov Eynuoaniopée EVEPTOOMGT  ayomerahiov

SlanepatdTre  AEUKOKUTIGPOY  mpookOAAnom AsuxokuTtdpov HUIKOV appudhy T-xvttapav
KutTipov
KUTTapuy

Atpopparia

Zuoodpevon Eynuoanopde Iynuoanopde PrEn Aémtuvon and o
poKpopaywy VEKpOTIKOD wadovg ThiKag wadoug |mkpoayyEie
mopiiva repifipatog repifipatog g mhéxag

Ewkova 1: Zxnuatiopdg abnpwpatikng mAakag (Global Atlas on cardiovascular
disease prevention and control 2011)

Ta ayyelakd emelcodla mou amelkovilovtal TMopAmavw EMAyOVIAlL amo
dAeypovwdn epebiopata kol avikouv oe €va ¢avlo KUKAO TOU TIPOAyEL TNV
aBnpookAnpwon.

1. BAAPn kot evepyomoinon evéoOnAlakwy KUTTApwyY
O¢eidbwon LDL
AuBnon atponetaiiwv
MoAAQIAQCLACUOG KAl LETAVACTEVON AELWV HULKWV KUTTAPWY
Opoupwon

vk wnN

1.1.1 ErmuénuioAoyia tng kapdlayyeLakrng vooou

Ta kapdlayyelokd  voonuata amoteAoUv TNV Kuplotepn attia Bavatou
TIAYKOOUIWG PE amotéAeopa meplocotepol avBpwrol va mebaivouv and KN mapd
a6 onoladnmote AAAn acBévela. TUupdwva pe tov Maykooulo Opyaviopo Yyeiag
(MOY) to 2016 17.9 ekatoppupla meBavav anod KN, moocooto nmou avaioyel oto 31%
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Twv Bavatwv naykoopiwe (World Health Organisation 2018). H mAglovotnta Twv
kapdlayyelakwv Bavatwy (>85%) odeiletal oto Eudpaypa Tou puokapdiou kal To
QYYELOKO eYKEDAALKO €Mel00dL0. H maykooua Bvnowpotnta anod KN oe avépeg kat
yuvaikeg paivetal otnv Ewkéva 2 avtiotolya.

Evnmpéryre ant kopiueypoasi
vomjpere (ava 10.000)

0 1-3a2 -
]
L _JCtIR ]
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BvpmpbtrTa wrd Kapiurycaki
voofjpara (awi 100.000)
a e
o0 wm-an
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Ewkova 2: Katoavopr tng maykoouLag Bvnolpnotntag and kapdlayyelakd VOO LoTa O
avdpec kat yuvaikeg (Global Atlas on cardiovascular disease prevention and control
2011)

To kamviopa, n avBuylewvry dwatpodn, n kablotikn Iwn kat n emPAapig
KatavaAwon aAKoOA ¢aivetal va amoteAoUV KOTtootAoelg mou Sleyeipouv tnv
eudavion KN kal ekdnAwvovtol o€ ATOO TIOU TTACYXOUV amod UTEpTacn, auénuévo
oakxapo aipatog, umépBapo kal maxuvoapkia. Ta kapdlayyelokd voonuata
TIAPOEVOUV N KUPLA altio voonpotntag Kal Bvnolwudtntag otnv Eupwnn, moapd tig
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TIOPOTNPOUUEVEG BEATIWOELG OTIC KAPSLAYYELAKEG €KPBAOCELS Tl TEAEUTOLA XPOVLAL.
JUYKEKPLUEVQA, N TIPOCAPHOCUEVN WG IPOC TNV NALKia Bvnoluotnta anod otedaviaio
vOoo €xel LelwBel onuavtika otnv Eupwnn o oxéon pe to 1980, W6iwg og KpATN
vPnAol €Ll00BAMATOC, EVW O ETLITOAACHOC TNG VOOOU O€ TIOANEG EUPWTIAIKES XWPES
EKTIHATAL OTL €XEL PEWWOel o€ TMOO0OTO >50% OUYKPLTIKA HE QUTOV TIOU EiXE
kataypadel katd TG apxéC tng Oekaetiag tou 1980, Adyw NG €dapuoyng
TIPOANTITIKWY ~ UETPWV  CUUMEPNAUPAVOUEVNG TNG  QTIOTEAECUATIKOTNTOG TNG
vopoBeaiag yla to Kamviopa o€ MoANEG XwPEeS (Moran AE et al. 2014).

JUudwva PE Ta EMONUA OTATIOTIKA otolxela (European Cardiovascular Disease
Statistics 2017) ta kapdlayyelakd voonuata kabe xpovo mpokaAouv 3.9
EKaTOopUUpla Bavdatoug otnv Eupwmnn kat mavw amd 1.8 ekatoppvpla Bavatoug
otnv Eupwnaikn Evwon. EmutAéov, ektipdtal 0tL eubuvovtal cuvoAlkd yla to 45%
Twv Bavatwy (gk Twv omoiwv >50% amnodidovtal otn otedaviaia vooo Kat repinou
1/3 oto ayyelakd eykePaAKO EMELCOSL0) KOL TOUG TEPLOCOTEPOUG TPWLUOUC
Bavatoug (mpwv TNV nAlkkia Twv 65 €Twv) otnv Eupwnn, evw e€akoAouBolv va
UTTAPXOUV ONHOVTIKEG avloOoTNTEC METAEL Twv SLodopwvV XWPWV WG TPOG TOV
avtiktumd toug. AapPdavovtag umopn ta Sedopéva autd yivetal cadEg OTL n
epapuoyn OTPATNYIKWVY ylo TN HeElwon Tou EemMUTOAACHOU TWV KOPSLAYYELOKWV
VOONUATWVY €lval EMITOKTIKN Kal TPENEL v 600¢l éudacn OxL LOVO oTn HElwon TNG
€KTOONG TWV ETUKPATECTEPWV TAPOAYOVIWY KlvOUVOU ylo autd, oAAQ KoL OTn
BeAtiotonoinon NG pakpoxpoviag edapuoyn KATAAANAWY TIPOANTITIKWY HETPWVY
(Piepoli et al. 2017).
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fpadnpua 2: Katavoun 0Awv twv Kopdlayyeloakwv Bavatwy o NALKEG KATW Twv 75
Kal 65 eTwv avtiotolya avaloya pe To GUAO Kol TNV €OVIKA KATAOTAON EL00SAUATOC
WG TO 2014 (WHO Mortality Database
http://apps.who.int/healthinfo/statistics/mortality/whodpms/ )
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Mépa amod TNV anoteAecpatikotnTa TG MPoAndng os deikteg vyeiag, éva akoua
ONUAVTLKO onueio mou adopd oto oxeSLOOUO TIOALTIKWY LYElag, elval n afloAdynon
KOoTouG-odpéNoug, To edv SnAadn n MpoAnPn Twv KapdLlayyELOKWY VOO UATWY Kal N
Xprion mopwv Kat avBpwrivou duvaulkol mpog AUtV TNV KatevBuvon amoteAel pLa
OLKOVOULKA amodoTikn pocoéyyion. To 2009, ot damadveg mou oxetilovrav pe tv KN
aviABav ce 106 SLoEKATOUUUPLA EVPW, OVTUTPOCWTIEVOVTAG TO 9% TOU CUVOAOU
Twv damavwv uyelovoulkng mepiBaAPng oe oAokAnpn tnv Eupwmnaikn Evwon
(Nichols MT et al. 2012). Tivetol €MOMEVWE KOTOVONTO OTL TA KapSlayyeLaKA
VOOHUOTO  OVIUTPOOWTEVOUV HLO CNUAVTLKA OLKOVOMLKA €miBdpuvon yla tnv
Kowwvia Kat n mpoAnyn toug avadelkvUeTal avaykaia Kal yla Toug AOyoug autoug.
JUuyKeKpLpéEva, oludwva pe tov MOY, n tpomomoinon Twv TOALTIKWY Kal Tou
neplBarlovto¢ Ba umopoUoE va HELWOEL TNV E£KTOON TWV KAPSLOYYELAKWVY
VOONUATWY O€ OAEG TIG XWPEG TOU KOOUOU, PE KOOTOC Alyotepo amod 1 SoAdplo ava
atopo ava £to¢. EmutAéov ocupdwva pe €kBeon tou EBvikoL Ivotitoutou Aploteiag
yla tnv Yyeia kat tn Opovtida (National Institute for Health and Care Excellence —
NICE), éva €bvikd mpoypaupa ywo peiwon tou koapdlayyslokol KvdUvou Tou
mAnBuopou tou Hvwpévou Baoeiou katd 1% Ba mpoAduPave 25.000 meploTtaTkA
KN kat Ba odnyouoe oe e€olkovopnon 40 eKOTOUUUPLWY EUPW ava £TOG.

1.1.2 ErmuénuioAoyia tng kapdiayyetakns vooou otnv EAAada

Z€ QVTLOTOLXLO PE TLG UTTOAOLTIEG XWPEG TOU EUpwWTAikoU Xwpou, otnv EAAada
oL Xpovieg madnoelg euBuvovtal yla o 86% twv Bavdtwv. Me npdodata oTATIOTIKA
otolxela mou mpoékuav amd tov MOY to 2016, oL kopdlayyeloKkEG TAOAOELG
geuBuvovtal yla to 38% twv Bavdatwy, pe tn devtepn o mbavn attia Bavdtou va
elvat o kapkivog (Fpadnua 3). Eldikotepa, 600 adopd 0TOUG MAPAYOVTEG KLVOUVOU
yla KN daivetal otL ot EAANVEG €XOUV UELWOEL SPOOTIKA TO KATIVIOUA KOL TIAOXOUV
OAo KoL Alyotepo amo avénuéva emnineda aptnplakng mieons. Napavta, ta enineda
naxvoapkiag ouveyilouv va auvédavovtal cupdwva e ta pocdpata dedopéva amno
tov NOY (Fpadnua 4).
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fpadnpua 3: Katavoun 6Awv Twv Kapdlayyelakwv Bavatwy yla OAeg TG nAKieg To
2016 otnv EAAGSa (Contra statistics and global health estimates by WHO and UN
partners (http:/who.int/gho/mortality_burden_disease/en/) Lastupdated: January
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fpadnpa 4: EEEAEN mapayoviwy Kivbuvou ya KN otnv EAAGSa to 2015 (Country
statistics and global health estimates by WHO and UN partners
(http:/who.int/gho/mortality_burden_disease/en/) Lastupdated: January 2015)
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H ermudnuiodoyia tg KN otnv EANGSa amotuntwBnke Kuplwg and tn UeEAETN
ATTIKH, evw elxav yivel Kal TPONYOUMEVEG TPOOTAOele OTO TAPEABOV e
TLEPLOPLOUEVN amnxnon (evoelktika, peAétn AOHNQN, peAétn CARDIO2000).

H embnuioloyikn peAétn ATTIKH (mou amoteAel kot To UALKO TNG tapouoag
StatpBnig) 6e€nxdn otnv euplTtepn meploxn tng ATTikAG amod to 2001-2002 kal pe
™V oAokAnpwon Tou Oekaetol( emaveAéyxou to 2012 Snupootlevtnkav cuyxpova
6ebopéva yla tnv kapdlayyelakn ermdnuioloyia katl toug mapayovieg Kivduvou KN.
2T MEAETN aUT CUMMETELXAV aplkd 3042 dtopo Xwpilg Kapia KAWIKA ekdnAwon
KN. Katd to &ekaetr) emavéleyxo 73 (5.7%) avdpeg kot 26 (2.0%) yuvaikeg
anefiwoav (oAkry Bvnowotnta = 3.8%). OL kuplLotePEG attieg Bavdtou RTav Adyw
Twv Kapdlayyelakwv voonuatwy (42.2% otepaviaia vooog, 4.4% eykedpaAko, Kat
4.4% AaAa KN), 30% Aoyw kokonBewwv, 7.8% Aoyw Aoyuwéewv (Kuplwg tou
QVATIVEUOTLKOU), 6.7% AOYyw aTuxnUATWV KoL To UTTOAOLTTO 4.4% ard AAAEG aLtied.

0oo adopa otnv 10etn enintwon tng KN, n Bavatndodpa A un-Bavatndopa
bekaetng enimtwon tng KN Atav 317 (15.7%) (3.3% Aoyw eykedaAikou). Amo autd ta
317 neplotatikd ta 46 Atov Bavatndopa Kal €MOUEVWE N OUVOALKN OEKAETNG
kapdlayyelaky Ovnowuotnta ektpundnke oto 1.8% (Mpddnua 5). ZuykeKpLUEva,
avépec petall 65-75 etwv eixav 10 ¢opég meploootepeg TOAVOTNTEG va
eudavicouv kamolo kapdlayyelakd voonua oe oxEon HE O0OUG NTav petafy 35-45
€TwV. TEAOG, 600 adopd oTa CUUTIEPLDOPLOTIKA XAPAKTNPLOTIKA Tou Selypatog yla
Vv nepiodo (2002-2012) dpavnke OTL TO KATVIOUA LELWONKE Héoa oTn SeKAETIA, EVW
aué€nbnke kal n cuppopdwon otn Meooyelakn Statpodn. Avtibeta, 6co adopd
OTOUG KALVLKOUG TOPAYOVTEG, N EMIMTWON TNG MAXUOOPKIOG, TNG UmEPTacnc, Tou
Stafntn kat tng umepyxoAnotepoAatpiag avénbnke onuavtikd (Panagiotakos D et al.
2014).

Avdpeg INovaikeg
96,3%
43,7%
17,3% 19,7%
10,2% 11,7%
5,4%
1,9%
< 35 etV 35-65 ety > 05 TV ZUvolKa

fpadnpa 5: Aekaetig emimtwon kapdlayyelakng vooou ava ¢UAo kal nAikia
(Panagiotakos D et al 2014)
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1.2 Napayovteg kivdUvou Kapdlayyeiaknc vooou
Katd avtiotolyia pe GAAa xpovia pn HeTadLdopeva voonuata, T000 YEVETIKOL
000 Kkal TmepLlBaAlovtikol TapAyovteg €eUMAEKovtal otnv Taboyévela Twv
KapSlayyelakwy voonuatwyv. Qotéco amdé TO OUVOAO Twv TapayovIwy
kKapSlayyelakol kwvduvou, ol TepLBAANOVTLKOL TTAPAYOVTEG, UE KUPLOTEPOUG QUTOUG
TIou oXetilovtal e Tov TPOTo {WN(G, VAl TPOTIOTIOL|CLUOL KAl EMOUEVWE ATTOTEAOUV
TIPWTOPXIKO OTOXO omolacdnmote mpoondbeia mPOANYNG. Avadoplkd HE TN
ouvelodopd tou tpomou {wNnG otnv eUdAvion Twv KapSLAYYELOKWY VOONUATWY, O
MOY eKTA OTL OKTW TtAPAYOVTIEG KLVOUVOU CUVOALKA guBuvovtal yla to 60% twv
kapSlayyelakwyv Bavatwyv os maykoouwo eninedo (European Heart Network 2011).
OLmapdyovteg autol ivat:
* nunepPaivouoa TIG CUCTACELG KATAVAAWGN AAKOOA
* N xpron mPoloviwv Kamvou
* N avénuévn aptnpLlakn mieon
* 10 UTtEPBAAAOV CWHATIKO BApOg
*  ta uPnAd enineda xoAnotepoAng aipatog (umepxoAnotepolatuia)
* ta uPnAad enineda yAukolng aipatog (untepyAukatuia)
* N xapnAn katoavaAwon ¢poUuTwV Kal AaXOoVIKWV
* N owpatiky adpavela
H pelwon tng €kBeong o€ AUTOUC TOUG OKTW TOPAYyovteG Kvduvou Ba
Umopouaoe va odnynoetL oe avénon Tou maykooulou mpoodokipou {wng oxedov
KaTA MEVTe €Tn. EmutAéov, ta supnuata tng peAétng INTERHEART, piag peAétng
aofevwv-paptupwy  UE Teplocotepa amod  15.000 meplotaTiKA  0&E0G
eudpaypaToC Tou puokapdiou and 52 xwpeg Tou kKOopou, emiBePaiwoe OtTL Evag
OXETLKA HLKPOG aplOUOC SUVNTLKA TPOTIOTMOLRCLUWY TIAPAYOVTWY KapdLlayyeLakou
KlvOUvou TIPOPAETEL TO UEYAAUTEPO TOCOOTO TOU Kapdlayyelakou Kvduvou
(Yusuf S et al. 2004). ZuyKekpLUEVA, EVVEQ TIAPAYOVTEC, dAavnKkav va eEnyolv To
90% kat 94% tou KwwdUvou gpdAviong evog apxLkol 0&€og eUdpAYHATOG TOU
Huokapdiou otoug AvOpeg Kal TG yuvaikeg avtiotoixwg dnAadn: kamviopa, o
Aoyoc amoAutorpwteivng B mpo¢ tnv amoAutonmpwteivn Al oto ailpa
(ApoB/ApoAl), TO LOTOPLKO UMEPTOONG, LOTOPLKO ocakyapwdoug Stafntn, n
mapoucia  KevTplkoU TUMOU  Taxuoapkiag, Siddopol  Puyokowwvikol
TAPAYOVTEG, KatavaAwon ¢polTwv Kol AQXOVIKWY, KATAVAAwon aAKOOA,
ocwpatikn dpaoctnpLotnta.

YnépBapo kat naxuoapkio

Tooo to unépBapo 600 Kal n maxvoapkia cuoxetilovtal pe avénuévo kivéuvo
eudaviong kapdlayyelakwy Voonuatwy Kal Bvnoluotntag amd oAa ta aitia. Ot
KUPLEG KALVIKEG EMUTAOKEG TNG aWEnong Tou Bapoug ival n avénon tng apTNPLOKAG
niieong, n duocAutdatpia, n avtiotaon otnv WWOOUALvN, N cucTNUATIKA GAgypovi, N
emaywyn Mg mpoBouPwtikig katdotaong, n oaABoupwoupia, kabBwg Kkal n

23



Awdaxtopucn) Swutpipi, Iewpyia-Mapio Kovin

avanrtuén ocakxapwdoug SwaPntn kat kapdlayyelakwv enelcodiwv (kapdlakn
OVETIAPKELA, OTedavIaia VOOOC, KOATUKI HAPUOPUYN KAl OyyeELAKO eykePAALKO
EMELOOB10).

H maxvoapkia mpooblopiletal xpnowdonowwviag to Asiktn Malag Iwpatog
(AMZ) mou amoteAei pia pétpnon Tou cwpatikou Bapoug. Yroloyiletal wg o Adyog
Tou Bdpouc (oe kg) mpoc To teTpdywvo tou UPouc (o m?) (Poirier P et al. 2009).
ZTOUG EVNALKEG:

e 18.5< AMS <24.9 (kg/m?) xapaktnpiletol dpucLOAOYIKO

e 25.0<AM3<30 (kg/m?) xapaktnpiletal we unépBopo

e AMS >30 (kg/m?) xapaktnpiletat we moaxvoapkia

H Bvnowuotnta and oAa ta aitia eival n pikpotepn duvatr) oe TwéG AMI mou
kupaivovtat petall 20 kot 25 kg/m? (o€ dropa <60 €TWV), WOTOCO HeYOAUTEPN
uelwon tou deiktn &e paivetal va emidpépel mpootacia évavtt tng KN.

Evtoutolg, n keviplkr evanoBeon Atmoug daivetal va euBuvetal mePLOCOTEPO
oTov KaBoplopo tou Kapdlayyelakou KvdUvou armod To cwHATIKO Bdpog. EKTog amo
TN ouvoALKA Amwdn pala CWHUATOC, N KATAVOLN Tou cwilatikol Atloug eival e€iocou
onuavtiki. Autd aufavel to evlladEpov yla TIC AVOPWTIOUETPIKEG UETPAOELS
EKTLUNONC TOU KIv&UVOU Kal TNV TIO OMOAN KATavounl HeTafy Aumwdoug Kot AAutng
HAlaC CWUATOG. ZUYKEKPLUEVQ, TO CWHATIKO AlIO¢ Tou amoBnkeVeTaL 0TNV KOLALAKA
xwpa (evbokolAlako Atmog) cuoyetiletal pe vPnAotepo kivbuvo oe oxéon Ue TO
urtodoplo Almog. H keviplkn maxuvoapkio pmopet va ektiunBel toco Ye tn pETPNON
™G meplpEpeLlag HEoNG OO0 KOL UE TOV UTIOAOYLOMO TepLPEPELAC LEONG TIPOG TNV
nepldEpela Loxiou. TeAEUTALEG OUOTAOEL KATAARYOUV OTO CUMMEPOCUA OTL yla
atopa nAwiag pkpotePNG Twv 65 Twy, aveéaptnta av dtatpéxouv kivbuvo 1 oxy, n
UETpnon TepldEPELOG MEONG KAl O AOYyOoC MEONG TPOC LoYlo Kpivovtal wg
kKataAAnAotepol Seikteg mpoPAedng tou KwwdUvou Kal TG Ovnolotntog TNG
otedaviaiog vooou oe oxéon pe to AMZ (Piepoli MF et al. 2017). Me Bdon auta,
ocuotrvovtat dvo enineda dpaongc:

*  TIUEC TtepLdEPELOG HEONG 294 cm oToUG AvOpeC Kal 280 cm OTLG YUVALIKES
OVTUTPOOWTEVOUV TO OpLO oTo omoio to Bdpog de Ba mpemel va auénbel
TIEPALTEPW

*  TIEC TepLdEPELlOG MEoNG = 102 cm oToug AvOpeg kal =88 cm OTIC
YUVAIKEC QVTUTPOOWTIEVOUV TO OPLO OTO OMOolo Ba TPEMEL VO CUCTAVETAL
anwAela Bapoug

Téhog, afilel va onuewwBel OTL pa mpoodatn peTavaAuon KatéAnée oto
CUUMEPAOUA OTL TOoo 0 AMI 600 kal n meplpépela péong eival efioou Loxupol
beikteg avadopikd pe tnv mPoBAedn Tou Kvduvou eudaviong cakyopwdn dtafntn
kot KN (Emerging Risk Factors Collaboration et al. 2011).

ii. Yméptaon

H auénuévn aptnplakn mieon amoteAel mpwtapxko mapdyovta Kivduvou yia KN,

ovtag umevBuvn yla 9.4 ekatoppupla Bavatoug maykoouiws. MdaAlota, o kivéuvog
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Bavatou eite amnd otedaviaio vooo eite and eykePaAiko aufAveTal TPOOSEVUTIKA
KOl YPOUULKA HE emimeda apTnplakig mieong mou Eekvouv Kat untepBaivouv ta 115
mm Hg (cuotoAwn) kat 75 mm Hg (6taotoAwkn) (Piepoli MF et al. 2017).

H unéptaon opiletatl wg ouoTtoAlkn mieon = 140 mm Hg 1} StaotoAkry =2 90 mm
Hg. Aptnplakn mieon mavw amnd authV TNV TN UNopel mepaltépw va taflvounbet
wg:

* BaBpou 1: =140/ 90 mm Hg
* BaBpou 2: 2160/ 110mm Hg
* BaBpou 3:> 180/ 110mm Hg

Auvénpéva emnimeda mnieong aipatog PAantouv to €v600nALo, peE amoTéAeoua va
eloépyovtal peyaAa mood LDL-xoAnoTePOANG OTO €0WTEPIKO TwV aptnplwv. H
aUENUEVN aPTNPLOKH TILECN MELWVEL TIEPALTEPW TNV EAACTIKOTNTA TWV APTNPLWV KOl
au&avel tov kivéuvo epudppaypatog tou puokapdiou i eykedalikou.

AN\ayEG otov Tpomo {wng, EAEyXOC TOU CWHOTIKOU BAPOUG Kal TOKTIK GUOLKA
SpaotnploTnTa Ao HovVa TOUG UMOpPEL va Elval EMAPK O€ ATOUA TTOU TTALOXOUV OO
npwipa otadla unéptaonc. H mapéuBaon otov tpomo {wng €L0IKA OTNV UTEPTAON
OXETL(ETAL UE TOV MEPLOPLOUO TOU aAaTioU. lNa to Adyo autd cuvictatal n Slakomn
TOU TPOcOeTtou aAATOU KOL N MEWWHEVN KatavaAwon aApupwv dayntwv. H
enidpaon tng dlatpodng otnv mieon alpatog Eykeltal oto 0deAOC TTOU TIPOKUTITEL
ano TN Heilwon tou aAatiov kat tnv epapuoyn tng dlattag DASH (Dietary Approach
to Stop Hypertension), mou eivat mAovUola o dpouTa, AaXAVLKA, TIEPLEXEL XOAUNAAQ OE
AUMOG YOAOKTOKOWLKA Ttpoiovta, XaunAn o€ dLoutnTiky XoAnoTeEPOAn OMwCE Kol OE
KOPEOUEVO KAl OUVOALKO Almog. 2to i6to mAaiolo, pe Sedopévn tnv WOLOTNTA TNG
auénuévng mpoocAnng kaAiou va PelwVEL Ta emtineda tieong, acBevelg e uméptaon
BaBuoL 1 cuviotdtal va KATavOAWVOUV TIEPLOCOTEPA GPoUTa KoL AOXAVIKA Kol Vol
HELWVOUV TNV KaTavaAwon XoAnoTtePOANG Kol Kopeouévwy Autapwv (Perk J et al.
2012).

AvcAuudatpia

O kpiowog poAog tng SucAutidatuiag, W8IKA TNG uTEpXOANOTEPOAALULG, oTNV
avarntuén twv KN kataypadetal mépa and kabe elboug HeAETN.

210 MAAoMA aipatog, Autidia Omwe n XoAnotepoAn kot ta tplyAukepidia (TG)
KukAodopoUv w¢ Autonpwteiveg pall pe dtadopeg mpwieiveg (amoAutonpwIieiveg).
O kUpLo¢ popéag xoAnotepoAng oto mAdopa eival (LDL-xoAnotepoAn) abnpoyovog.
O poAog twv TAoUCWWV O TPLYAUKEPLSLOL Autompwteivwy €lval okOpa UTO
Slepelivnon: Ta XUAOULIKPA Kot ot TIoAU xapnAng mukvotntag Autonpwteiveg (VLDLs)
daivetal wg dev eival abnpoyoveg, aAAA TTOAU HEYAAEC CUYKEVTPWOELG AUTWYV TWV
mAoUolwV 0  TPLYAUKeEpiSla  AUTOMPWTIEIVWY  UMOPOUV v TIPOKAAECOUV
naykpeatitida. YrmoAsippata Autonpwteivwy [oAkr) xoAnotepoAn — (LDL-C + HDL-C)]
€xouv Tpoodata avayvwplotel o€ HEVOEAIKEG MEAETEG WG TPO-aBnpoyoveg
Aumonpwreivec.
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a. OAwn xoAnotepoAn Kal xounAng mukvotntoac Autonpwteiveg (LDL-C)

To peyaAUtepo HEPOC TNG XOANOTEPOANG ducloloylkd 10 ¢épouv ot LDL-
XOANOTEPOAEC. Mépa amd 1o PeYAAO €UPOC TNG CUYKEVTPWONG XOANOTEPOANG OTO
atpa, urmtdpxel Loxupn kat Babuiaia Betikr) ovoxétion tng LDL-C pe tnv KN. Auti n
OUOXETLON LOYXUEL 0€ AVOPEC Kal yuvaikeg, oe 0ooug dev maoyxouv amo KN alAd kat
o€ 000UG €XouV Karola eykateotnuévn KN.

b. AnoAutonpwrteivn B (apo-B)

H amoAutonpwteivn B (apo-B; n kupla amompwieivn twv abnpoyovwv
Autonpwteivwy) €xel petpnBel mapdAAnAa pe tv LDL-C. Me Baon ta Sdwabéoipa
b6ebopéva, daivetal otL n apo-B amoteAel mapdpolo mapdyovrta KwwSUVOU HE TNV
LDL-C. Akopa bev umapyouv evleilelg otL n apo-B eival KaAUTEPOC TIPOPBAENMTIKOC
6eiktng tng KN amo tnv LDL-C (McQueen MJ et al. 2008).

c. TpwAukepida (TG)

H umneptpyAukepldalpia amoteAel onuaviikd Kal avefdptnto mapdyovia
kKwwvbuvou vy KN, aAAd n ocuoxétion €ivatl oAU mo acBevinG oe oxéon PE TNV
urtepxoAnotepolaiuia (Sarwar N et al. 2007). Méxpt kot twpa enineda
tpwyAukeptdiwv vnoteiog > 1.7 mmol/L (>150 mg/dL) ouvexilouv va Bswpolvtat
Seiktng avénuévou kwvduvou.

d. YdnAng mukvotntac Autonpwrteivn (HDL-C)

XapnAd emnineda HDL-C cuvdéovtal avetdptnta Ue auénuévo KapdLayyeLako
kKivbuvo. Ta xaunAd emnineda HDL-C pmopoUV aKOpO KoL Vo QVTOYWVLOTOUV ThV
umtepxoAnotepolatpia  (Adyw Twv avénuévwv ouykevipwoewv LDL-C) wg
napayovtag Kwduvou yla otedaviaia voco (Fruchart JC et al. 2008). Tuvbuacouog
HETPLA auénuévwy TG Kal xapunAwv ouykevipwoewv HDL-C sival moAU ocuyxvog oe
ooBeveic pe ocokxapwdn SwafAtn TUMOU 2, KEVIPLKA TAXUOOPKio Kol
tvoouAwvoavtiotaon. Enineda LDL-C < 1.2 mmol/L (<45 mg/dL) oTig yuvaikeg pmopet
va anodelyBouv deiktng avénuévng emikivduvotntag.

e. Autonpwrteivn a [Lp(a)]

H Autompwrteivn a [Lp(a)] elval po xapnAng mukvotntag Autompwteivn otnv
omola TPOOKOAAQTOL i  €TUMAEOV TPWTEIVN TOU  AE€yetal  AUTompwTteivn
(Nordestgaard BG et al. 2010). Au&énuéveg oUYKEVTIPWOELG Lp(a) ouoxetilovtal pe
auvénuévo kivbuvo yla otedaviaioa vooo Kal LoYXalUKO eykedaAlko. Akoua e
{nteital va ektiunBouv ta emninedd ¢ oTo YEVIKO MANOUCUO.
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f.  Aoyoc amoAutonpwteivne B/ amoAutonpwteivn Al (ApoB/ApoAl)

H amoAutonpwteivn Al (apoAl) eivat n kupla amonpwrteivn tng HDL-C.
ASlapdofntnta o Adyog ApoB:ApoAl eival €vag amd Toug LoXUPOTEPOUG
Blroxnuikou¢ deikteg mou amnotelel mapadayovta kwwduvou yia KN (Warren-Gash C et
al. 2012). Napavta, eneldn n HETpnon eival damavnpr kKal MPocBEtel povayxa
HETPLA TTAPATIAVW OO TOUG cuvnBLopévou Autdatpikoug deikteg, dev umtoAoyiletal
OUXVA 0TNV KALWVLKA TpAn.

iv. Zakyxapwdng drapntng (tmog 2 ko tumog 1)

H avtiotaon otnv woouAivn Seiyvel pla KOTAOTOON OTNV OmMola TO TIAYKPEQS
napayel vPnAotepa enineda wvoouAivng (umeplvoouAlvalpia) yia va avtamnokplOel
o€ pla puolodoyikn moootTnTa YAUKOING. Av eV aVTIUETWILOTEL 1) TeOel UTIO EAey)O
efellooetal oe Slatapaypévn avoxn yAukolng kat dwapntn. H avtiotacn otnv
LVvoOUALvNn cuoyetiletal pe tov kivbuvo gudaviong dStapritn tumou 2 kat KN.

Atopa pe oakyapwdn Siapnitn Slatpéxouv katd pEco 6po SutAdoilo kivduvo
eudaviong KN (Emerging Risk Factors Collaboration et al. 2010). Emopévwg 600 TLo
Kovtd Bplokovtal ta enimeda aptnplakng nieong, Autdiwv kat yAukolng aipatog ota
OUVIOTWHEVOL TOOO TIO EMITUXNUEVN €lval n mpoomdBsia mpoAnPng Twv
kapSlayyelakwyv voonuatwyv. Etol, n Eupwnaikn KapdioAoyiky Etaipia mpoteivel
oAAayEG otov TPOoTo {wn¢. AsSopévou OTL oL TtEPLOCOTEPOL aoBeveilg ue cakyapwdn
Stafntn elval maxvoapkol, 0 €Aeyxo¢ Tou ocwuatikol Pdpoug amoteAel Kplolpo
onueilo. Apketd Slatpodikd mpdtuTa wopoulv va uloBetnBouv ota omoia Kupilapxo
poAo Sadpapatilouv ta dpouta, Aaxovikd, Ta OALKAG AAEONG SNUNTPLOKA KoL Ol
HELWUEVWY AUTOpWVY TIPWTEIVIKEG TNYEG. MapdAAnAa, mpoteivetal n Helwon TG
katavalwong alatiol. ESkéEG Slatpodlkeg ouoTaoel meplapfavouy tn Heiwon
KATAVAAWONG KOPECUEVWYV Kal trans Autapwv, 0AKOOA, EVw TPOTEIVOUV TOV EAEYXO
npooAnPng udatavOpakwv Ue T cuyxpovn avénon Katavalwaong SLalTNTIKWY VWV.
Amnodektd Slatpodikd mpodtuTo eivatl n Meooyelakn Alatpodr, 6mou n KupLa Tthyn
Almoug eival ta povoakoteota Autapd (Piepoli MF et al. 2017).

v. Kanviopa

To kamviopa eival pla edpaltwpévn attia epdaviong mMAnBwpag Voonuatwy Katl
elvat umevBuvo yla to 50% Bavdtwv mou prnopouv va anodeuxBolv, K TwV Omoiwv
ol pwootl avtiotolyouv oe Bavartoug and KN. O dekaetng kivbuvog Bavatngdopou KN
elval mepimou SUTAAOLOG 0TOUG KATIVLOTEG. O OXETIKOC Kivouvog (2K) 0TOUG KOMVLOTES
<50 etwv elval mévte PopEC LEYAAUTEPOC, O OXEON LE TOUG N KATIVLOTEG. ALlyOTEpPOL
oo TOUG ULoOOUC XPOVIOUG KATIVIOTEG CUVEXL{OUV TO KATVopa HEXPL TO Bdvato
(Piepoli MF et al. 2017).

To kamviopa oupPBaMAel otn Snuoupyia aBnpookAnpwong kal emMAAANAwv
BpopBwtikwy enelcodiwv. To kATviopa ennpedlel tnv evdobnAlakni Asttoupyia, TLg
oeldbwtikég Sladlkaoieg, tn Asltoupyia Twv alpomeToAiwy, TtV WwdoAucon, Tn
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dAeypovn, tnv ofeldwon twv Autbiwv KoL TNV QYYELOKWVNTIKY A£ltoupyla. e
TIELPOUOTLKEG LEAETEC €XEL DAVEL OTL OPKETEG ATO QUTEG TLG EMLOPACELS Elval MARPWG
N MEPKWG OVOOTPEPLUEG OE OUVIOHO Xpovikd Oldotnua. H  dnuloupyia
0OnpwpaTIKAG MAAKAC, OUwWC, 6& daivetal va gival MARPWS avacTpEPLUN, CUVETWE
Ol KATVIOTEG OeV avapEVETAL VoL £XouV Tov 1610 kivduvo eudaviong KN pe toug un
KamviotéC. H umokatdotaon vikotivng &g daivetal va emidépel avemBuunTeg
evépyeleg o aobeveic pe KN (Woolf KJ et al. 2012).

Ot kivbuvol mou oyetilovtal pe To KATviopa uTtodelkvuouv pia socoefaptwpevn
oxéon, Xwpic va UTApXEL KATWTEPO Oplo ywa TNV eudavion twv PAafepwv
emudpdoswv. H Sldpkela mailel eéloou onuAvVTIKO POAO Kal, EVW TO KATVIOUA
Tolyapwv eival o dtadedopévo, 6Aa ta £i6n Kamvol, CUUTEPIAAUPAVOUEVWY TWV
TOYAPWV HE XOAUNAR TIEPLEKTIKOTNTA OE TOOQ, TwV TOApwv HE ¢IATpo, Twv
noUpwV Kat TG mirmag sival emPAapn. To kanviopa eival emPAaBég aveoptnTwg
HE TIOlOV TPOTO Yyivetal, cupmepllapfavouévng tng mimag vepou. O Kamvog eival
TIEPLOCOTEPO ETUPAABNC OTAV ELOTIVEETAL, WOTOCO OL KATVLOTEC TIOU LoXupilovtal OTL
bev elomvéouv Tov Kamvo (.. KATIVIOTEG TTOU KAVOUV Xpron Timag) €xouv e€ioou
auvénuévo kivduvo gudaviong KN. O HaowHeVOC KOTVOG i} 0 KATVOg Ttou epduodtal
HEoQ OTN UUTN oXeTileTol UE PLIKPO AAAQ OTOTLOTIKA CNUAVTLIKA auénuévo Kivouvo
eudaviong epdpaypatog Tou puokapdiou Katl ayyslakol eykedalilkol enelcodiou
(Centers for Disease Control and Prevention 2010).

To mabntikd kanviopa auéavel tov Kivbuvo gudaviong otedpaviaiag vooou (Law
MR et al. 1997). Evag ouvtpodog 1ou Kamvilel i n €kBeon oTov KAmvo Tou Tolyapou
oTo epyactako neptBaiiov avéavel tov kivduvo gpudpaviong KN mepinou kata 30%.

T NAEKTPOVIKA TOLYAPA €lval CUOKEUEG TIOU AELTOUPYOUV UE UIMOTOPLEC Kal
TIPOCOUOLWVOUV Ta Tolydpa, Bepuaivovtag vikotivn Kal AAAEG XNULKEG OUGCLEG Kall
TIAPAYOVTAC ATHO TIOU ELOTIVEETAL Ta NAEKTPOVLKA TOLYAPO TTOPEXOUV TNV €OLOTIKNA
VIKOTIVN XWPLG TN OUVIPUTTIKA TIAELOVOTNTA TWV XNULIKWY OUCLWV TOU KOmvoU Kal
elval mBavwe Alyotepo emiBAaBn amd auvtov (Pisinger C 2014). Ou evdeifelg g
OQTOTEAECUATLKOTNTAC TWV NAEKTPOVIKWYVY TOLYAPWV €lval TEPLOPLOUEVESG, KaBwWC o
0PLOPOC TWV KALVIKWY SOKLUWV Elval PLKPOG, TO TTOCOOTA CUMHETOXNG €LVl HIKPA KoL
UTtApYoULV Peyala dlaotpata epniotoouvng (AE).

KaOiotikn cupnepidpopd Kol CWHATLKN Spaotnplotnta

H owpatikiy Spaoctnplotnta €xel Oetikr) emibpacn o€ TOAAOUG TTAPAYOVTEG
KwwéUvou, cupneplhapBavopévng tng uméptaong, tng LDL- xoAnotepoAng Kal Tng
non-HDL xoAnotepoAng (oAwkr) xoAnotepoAn - HDL-xoAnotepoAn), TOU CWHATLKOU
Bapoug kat tou cakxapwdoug dtafntn tumou 2 (Physical Activity Guidelines Advisory
Committee 2008). Autd LoXUEL yla Toug avdpeg aAAA Kal yLa TG YUVOIKEG, O€ €va
HEYAAO NALKLOKO €VPOC, EeKLVWVTAG Ao TNV Ttatdikn PEXPL TNV TPLtn nAwia. Emiong o
KABLOTIKOG TPOTIOG {WNG Elval €vag amo TOUG KUPLOTEPOUG OPAYOVTES KvdUVOoU yla
KN, aveédptnta and tn cuUPUETOXN o€ cwlatikn dpaotnplotnta (Lee DC et al. 2014).
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a. Aegpofla cwpotikn dpaoctnplotnta

H aegpofla owpatikr Spaotnpldtnta, To 1o UEAETNUEVO KOL CUVIOTWHEVA 160G
OWHATIKNG SpaotnpldtnTag, LE €UEPYETIKN emidpacn doong-amdavinong yla tnv
npoyvwon mepAapPBAveLl KIVAOELS LEYAAWY MUKWV OUASWY HE pUBULIKO TPOTO yla
TIAPOTETAUEVO XPOVIKO Sldotnua (Lee DC et al. 2014). H taktiki agpofla doknon
emdpd BeTIkA pHEow TNG LKAVOTNTAC XPHong ofuyovou yla mapaywyn €pyou. Auto
adopd oe évtaon aoknong petagu 40-80% VO, (péylotog oykog (V) ofuydvou (0,)
oe ml). Mewvel TIC amaltoel tou puokapdiou oe ofuydvo pe pelwon Tou
kKapSlakoU puBuol. BeAtwwvel tnv alpdtwon tou Muokapdiou auvfdavovtag tnv
EOWTEPLK OLAUETPO TWV KUPLOTEPWV OPTNPLWY, TN HUIKPOKUKAodopila Kol
BeAtwwvovtag tnv evdéoBnAilakn Asettoupyia (Perk J et al. 2012).

e auUTAV evidooovtal §pacTtnELOTNTEG TNG KABNUEPLVOTNTAG, OMWE O EVEPYOCS
TPOMOG Hetakivnong (mepmatwvtag r modnAatwvtag), ot Boapléc SouAelég tou
OTUTIOU, N KNTIOUPLKN, KATIOLEG SpaoTNPLOTNTEG OTNV £pyacia Kol otov eAeUBepo
XPOVO, OTWG ypriyopo mepmnatnua, nelomnopia, apyo f ypnyopo tpé€iuo, modniaoia,
XOpOG N KoAUumL. MNoapopola pe OAeg TG AAAEC MapeUPacelg, TpeEnel va Sivovtal
odnyiec ywa tn ouxvotnta, tn SLAPKELA KAl TNV EVTOON TNG AEPOPLAC CWHATIKNAG
6paotnplotntag. Qotoco, mpémnel va evbappuvetal n €vtafn TNG CWHATIKNAG
SpaotnplotnTag otnv Kabnuepwvotnta o xapnAotepa emnineda | o€ ATOUA TOU
vloBetouv évav kablotikd tpomo Iwng, Ta omoila HOALG €xouv EeKlVAOEL va
aokouvtal.

b. Iwpatikn dpactnplotnta HUikAC evbuvauwong / avtiotaong

H wootovik ocwpatiky Spaotnplotnta SLEYElpel TOV OOTIKO OXNUATIOMO Kol
HELWVEL TNV 00TIKA amwAesla: Statnpel kat avéavel tn puikn pala, Suvaun kot
AElToUpyLK LKAVOTNTA, Kol cUpdwva HE amoteAéopata €peuvwyv ¢ailvetal va
emudpépel opEAN otn pUBULON TWV CUYKEVIPWOEWV TwV Autdiwv oTo ailpa Kat tng
0pTNPLOKNAG TIlEONG Kal otnv voouAlvoeualoBbnoia, Wiwg étav ocuvdualetal pe
aepofla aocknon (Schwingshackl et al. 2014). ©a TPEMEL va. OTOXEVEL OTLG UEYAAES
HUTKEC opadeg kat va mepllappavel MOAATMAEG oUVOETEG KIVAOELS TOU TARPOUG
ddaopatog tTwv apBpwocwv, OMwg dAocknon He Iwveg avtiotaong, YURVOOTIKN
XPNOLOTIolWVTAE WG avtiotaon to BApog tou cwpatog, petadopd ¢GopTiwv pE
Bapog kat SUokoAn knmoupLkn. MNa kaBbe cuvedpia aoknong, n MPOTELVOUEVN odnyla
elvaL: 2-3 oet twv 8-12 emavoAnPewv Pe €viacon ion e to 60-80% g 1 MEYLOTNG
eMavaAnyng Tou aTtoOPoU C€ CUXVOTNTA TOUAAXLOTOV 2 NUEPEG TNV €BSouada.

Awatpodn

Ou Swtntikég ouvnBeleg emnpedalouv tov kivbuvo eudaviong KN, eite
eMSpwvTaC o€ TAPAYOVTEG KLvOUVoU, OMwe Ta emninmeda xoAnotepoAng oto aipa, n
0pTNPLOKN TILEON, TO CWHATIKO BAPOG Kal 0 cakxapwdng dtapntng, eite péow AAAwv
napayovtwyv. OL meploodtepeg evdeifelc mou adopouv oTn oxéon avaueoa
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Statpodr) kal ota KApSLAYYELWOKA VOONUATA TIPOEPXOVIAL OO  HUEAETEC
napatnpnong. EAGXLOTEC TUXALOTIOLNUEVEG KALVIKEG SOKLUEG €XOUV SLEPEUVAOEL TNV
enidpaon tn¢ Slattag ota KATAANKTIIKA onueia mou avadépbnkav mapandvw. Ta
SlaBéopa epeuvnTika Sedopéva PEAETOUV TO POAO TwV SLALTNTIKWY oUVNOELWV OTOV
Kivbuvo eudaviong kopdlayyelokwy voonuAatwy o€ Ttpla emineda: oe emnimedo
OPEMTIKWY CUCTOTLKWY, OE EMINMESO HEUOVWHUEVWVY TPpOodiHwV/ opadwy Tpodipwy Kal
oe emninebo OSwatpodkwv mpotunwy. e emimedo Slatpodlkwv TPOTUMWY, N
Meooyelakn Alatta €xel peAetnBel meploooTepo. Ta BPEMTIKA CUCTATIKA TIOU €XOUV
kepSloel To epeuvnTiko evbladépov eival ta Autapd oféa (ta omoia emnpedlouv
KUPLWE TL( OUYKEVTPWOELG AUTOTMPWTEIVWY OTO aiua), Ta avopyava otolxeia (ta
orola ennpeadlouv Kupilwg TNV apTnPLOKN Tiieon), oL BLTapives Kal oL SLaLTNTIKES (VES
(Perk J et al. 2012).

1.3 MetaBoAiko cuvédpouo Kat Kapdlayyeiakn vooog

To petaBoAikd cuvdpopo amotelel Eva cUUMAEyUA TTapayovtwy Kivduvou yla
Vv KN, to cakyapwdn Stafritn tumou 2 kat Tn Bvnowpdtnta and kabe attia. Onwg
OPXLKA OPLOTNKE, OL KUPLEG CUVIOTWOEG TOU TEPAaUBAvVoUV TNV LVOoUALVoavTiotaon,
TNV KEVTPLKA Taxuoapkia, tnv uméptacn kot tn SucAuudatpio (avénuéva TG kat
xapnAa emnineda HDL-xoAnotepoAng) (Esposito K et al. 2012). MNpoéodata, TO
evbladépov emikevtpwOnke otn ¢Aeypovy wg TOAVOG OUVOETIKOG KPLkog Twv
TIAPOTIAVW TIOPAUETPWY, YEYOVOC Tou Kablotd tn Stapdpdwon Tou oplopol TNG
vOOoOU aKoOpa TiLo TtePLmAokn uTtdéBeon.

H ouoxétion tou peTaBoAkoU ouvdpOpou peE TN Xpovia Asypovwon
avtibpaon, ouvenmaAyetol OTL OXETWETAL HE TNV aAVWUAAn €vepyormoinon
npopAeypovwdwyv petafoAkwyv povomnatiwyv (Kaur J et al. 2014; Fuentes E et al.
2013). Avetaptntou mopoucioag 1 €€EAENG Tou petafoAkol cuvdpopou oe €va
atopo, ta enineda tn¢ C-avidpwoag npwteivng (CRP) pmopouv va pofAEPouv TV
mBavn eudavion peAlovtikwyv kapdlayyelokwv cupBaviwv (Kaur J et al. 2014).
Eupéowg, kot AaAAoL Oeikteg ¢Aeypovig oxetilovtol PE  TAPAPETPOUC TOU
HETABOALKOU oUVSPOUOU OTwE N LvTePAEUKivn 6 (IL-6) mou oxetiletal BeTIKA HE TO
AMZ kal ta emnineda yAukolng vnoteiag. NMapdAo mou 0 opLopog Tou HETABOALKOU
ouvdpouou enekteivetal, Ta otolxeia mou poodlopilouv TOo0 TNV MaboyEveor) Tou
000 Kal TNV mayiwon Twv SlayvwoTlkwy Kpttnplwv autol nmapapévouv acadn (Kassi
Eetal 2011).

To KAWVIKA XOpOKTNPLOTIKA TOU HETABOALKOU cuvOpOOU KABLOTOUV ETILPPET T
ATOMA TIOU TTACYXOUV Ao auto va epdavicouv cakyapwdn dafnrtn tumou 2 kat KN,
EMAYOVTOG HAALOTA Kol To Babuod kapdlayyelakng Bvnowuotntag. Ztnv APEPLKN, TO
HETABOAKO oUVOpouo eival Sadedopévo kal Ba ylvel OKOUOA TEPLOCOTEPO,
ennpedlovtag 10 24% TwV EVNAKWY TOU OPEPLKAVIKOU TANBuopol nAkiag 20 €wg
70 eTwv Kal avw. Atopa pe HeTafoAlkd olvopopo sival mBavotepo va epdavicouv
KN kat mavw amnod 4 popég mbavo va avamtuéouv SlaBntn o oxéon UE ATOUA TTOU
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b6ev mdaoyouv. Aebopéva amd CUCTNUOTLIKA AVAOKOTNGCN Yyl TN CUCXETLON TOU
KapSlayyelakoU KivOUvou pE To HETABOALKO oUVOpOoOo, OTwG SlatuntwBnke amo to
National Cholesterol Education Program (NCEP) tou 2001 kat tov avaBswpnuévo
oplopd tou NCEP (rNCEP) £€6siéav OTL T0 UETABOAIKO OUVOPOUO CUOXETI(ETAL HE
Suthdola avénon tou kwwduvou ya KN kat avénon t¢ Bvnoluotntog amd Kabe
attia katd 1.5-bopég (Ford ES et al. 2002). Télog, cuudwva UE TOV OPLOUO TOU
HeTaBOAKoU cuvSpouou ard tnv 3" avadopd tou National Cholesterol Education
Program Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (ATP Ill) onuewvetal OtL n enimtwon Tou HeToBoAlkol
ouvbpopou Nntav 21.8% petd anod avaAuon dedopévwy tnv mepiodo 1988-1994 oe
8814 Apeplkavoug avdpeg kal yuvaikeg nAwkiag 20 etwv kat avw (Ford ES et al. 2002)

(Tpadnua 6).
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fpadnpa 6 : Enimtwon MetaBoAkol cuvdpduou oe eviAkeg Twv H.M.A avaioya pe
™V nAwkia (1988-2004) (Ztoweio amd Third National Health and Nutrition
Examination Survey)

JTOV EUPWTIAIKO XWPO, EPEVVNTEC OO 8 EUPWTAIKEC UEAETEG OUVERBAAQV oTNV
kataypadn ¢ ouxvotntag epdavions Tou PeTafoAlkol cuvépoou, avaAoyad LE TO
dUAOo Kal TNV nAkio KaBwg Kal TN cUVOALK cuxvotnta eudaviong avtou os 8200
avdpecg kat 9363 yuvaikeg. H cuxvotnta tou petafoAikol cuvdpopou auvéAavetal pe
™V NAia kal to pUAO, PE TOUG AVOPECG va €lval TIEPLOCOTEPO ETUPPEMELC yLa L
6ebopévn nAkia. Ze pn Slafntikd dtopa n cuxvotnTa Tou PeTABoALkoU cuvopoOuoU
(oplopog katd MOY) kupawotav and 7% €wg 36% ywa avépeg nAwiog 40 €wg 55
ETWV, EVW YLa Yuvaikeg idtag nAwkiog amod 5% €wg 22%. H cuykekplpévn avadopad
TOVI{e OQKOPO TIEPLOCOTEPO TNV TOKIAOHOPPIO TIOU UTIAPXEL OVAUECO OE
Sladopetikoug MANBUGHOUC oTn cuxvotnTa udaviong tou HetafoAikol cuvépouou
(Balkau B et al. 2002).

Ta amnoteAéopata avtd ocupPadilouv pe tnv emikivbuva auénuévn enimtwon
ToU HETABOAKOU ocuvbpOuou ot €BvIkO emimedo. Itnv EANASa, n mo mpoéodatn
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HeEAETN Tou Tapéxel dedopéva emimtwong tou UeToBoAlkol cuvépOUoU Elval n
HeAETn ATTIKH. ZuvoAK@, n emimtwon tou petaBoAikol cuvépouou Atav 453 ano ta
2282 atopa (19.8%). And autd ta dtopa 284 (25.2%) Atav avdpeg kat 169 (14.6%)
Atav yuvaikec. H eminmtwon tou petafoAikol cuvdpopou auénbnke avtiotolya e
™V avénon tng nAkiag (Panagiotakos DB et al 2004). Aiyo apyotepa, otolxeia amnod
HEAETN aoBevwv-papTUpwy ou SlopyavwOnke to MetS-Greece Collaborative Group
Kal otnv omola cuppeteiyav 4153 dtopa nAkkiog dvw tTwv 18 etwv, £€6elée OTL n
enintwon Tou PeETAaBOALKOU CUVEPOUOU TIPOCAPUOCHEVN YLO TNV hALKia ATav 23.6%,
TIOOOOTO TAPOWOLO OE AvOPEG (24.2%) kal yuvaikeg (22.8%) (Athyros VG et al. 2005).
1.3.1 lMapauetpot uetaBoAikou ouvépouou

Apketol 61ebveig opyaviopol vyeiag, 6mwg o NOY, European Group for the study
of Insulin Resistance (EGIR), National Cholesterol Education Program Adult
Treatment Panel Il (NCEP:ATPIIl), American Association of Clinical Endocrinology
(AACE), International Diabetes Federation (IDF), American Heart Association/
National Heart, Lung and Blood Institute (AHA/NHLBI), mpoonadnoav va
EVOWHOTWOOUV OAEC TIC OLadOPETIKEC TITUXEG TOU HETABOAIKOU OUVOPOUOU HE
okomo to cadn oplopod tou (Kassi E et al. 2011). To 2005, o NCEP:ATP Il e€€dwoe
€va oUvolo kpltnpiwv mou meplAdpuPBavav tnv afloAdynon tng mepldEpelag LEong,
Twv Autdiwv oto ailpa, tng aptneLakng mieong kat tng yAukolng vnotelag (Grundy
SM et al. 2004). Ta kpttipla ou ténkav amnd to NCEP:ATP 1l dtédepav 1600 amnd
tov MOY, mou emKeVTPWVOTAV otnv afloAdynon tn¢ yYAukolng 6co kat amo tov EGIR
mou eotiale otnv WoouAwvoavtiotacn. Ta umoAouta 4 XOPAKTNPELOTIKA TOU
HETABOALKOU CUVEPOLOU NTAV TTAVOUOLOTUTIA KATA Tov oplopd AHA/NHLBI og oxéon
ue tov IDF, pe tn Stadopd OTL n KEVTIPLKA Taxuoopkia ixe oplotel Stadopetikad. Mo
OUYKEKPLUEVA, O IDF mpotewve OTL TO KATWOAL yla TNV TEPLEPELO LEONE OTOUG
Eupwnaioug mpémnet va eival 94 cm yla toug avépeg kat 80 cm yLa TLG YUVOLKEG, EVW
o AHA/NHLBI 102 cm kot 88 cm avtiotouya.

MéxpL Twpa oL 2 o dtadedopévol oplopol yla to petafoAikd cuvdpopo eival
ekelvol twv NCEP:ATPIll kat IDF (mpooavatoAlldopevog otnv afloAdynon tng
naxuoapkiag) mou eotidlouv l8IKA OTNV MEPLPEPELA LECNG, TTIOU ELVOLL UTIOKELUEVLKA
oTn WETPNON TNG KEVTPLKAG Ttaxuoapkiag (Kassi E et al. 2011). To 2009, véa opdda
kpttnpiwv kaAovpeva Harmonized Criteria mpotaBnkav ylwa tnv edapuoyn debvwy
OUYKploewv Kat epAappavay nmpo-cupdwvnuéva katwdAta Stadopetikd avaloya
HE TIC €OVIKEG ouaddeg kal ta GUAA yla TNV KAWIKA Sdlayvwon tou petafoAikol
ouvdpouou (Alberti KG et al. 2009).

JUVOTTIKA, 0 0oplopdg NCEP ATP Il mepllappavel 3 | meploocodteEpa amo Ta
TIAPOKATW: TepLdEpeLa Héong = 102 cm yla avdpeg kat = 88 cm yLa yuvaikeg, TG 2
150 mg/dL, HDL < 40 mg/dL yia avdpec kaL < 50 mg/dL yla yuvaikeg, aptnplakn
niieon = 130/85 mmHg, yAukoln vnoteiag (FPG) = 100 mg/dL (Grundy SM et al.
2004). O oplopog IDF meplypadel To HeTaBOAKO ocUVOPOUO WG auénuévn mepldEpeLa
HEong (= 94 cm yla avépeg 2 80 cm yLa yuvaikeg) ouv 2 amnd ta emopeva: TG = 150
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mg/dl, HDL < 40 mg/dL ywa avépec 1 50 mg/dL yia yuvaikeg, aptnplakn mieon =
130/85 mmHg, FPG = 100 mg/dL (The IDF Consesus 2005). Té\og, ta. Harmonized
Criteria meplAapBavouv 3 1 MePLOCOTEPQ OO TA MOPAKATW: TEPLPEPELA HEONCS 94
cm yla avépeg kat 280 cm yla yuvaikeg, TG = 150 mg/dL, HDL< 40 mg/dL yia avopeg
Kat <50 mg/dL ywa yuvaikeg, aptnplokn mieon > 130/85 mm Hg, FPG 2100 mg/dL
(Alberti KG et al. 2009) (Nivakag 1).

Opopig Iapaperpor

NCEP:ATPIII  Avayvewon: 23 and ta napaxdtn
«  Ilepwpépein péone =102 cm (avbpec) 1 =88 cm (yovaixes)
*  Tpryhuxepibua opod viioteiag =150 mg/ dl
*  HDL-yolnotepdin opol: <40 mg/ dl (avépec) 1 50 mg/ dl (yovaikes)
+  Evotokkn mieon =130 1 dwotokkn nieon =85 mm Hg
«  Thokoln opobd vioteiag =100 mg/ dl

IDF Mayvoon: Ilepuwépan péong =94 cm (avdpec) 1| =80 cm (yovaixes) ko =2 amd
TO AOPEKETE
«  Tpryluxepitia opod vroteiog: =150 mg/ dl
*  HDL-yolnotepdin opod: <40 mg/ dl (dvdpec) f] 50 mg/ dl (yovaikes)
*  Euotokik nieon =130 1 Saotokik nieon =85 mm Hg
«  [hoxdln opod viotelag =100 mg/ dl

Harmonized Aryvoon): =3 and ta nopaxitn
criteria* o Ilepwpépein péone =94 cm (avdpec) 1 =80 cm (yuvaikes)
*  Tpryhuxepidue opod vioteiog =150 mg/ dl
*  HDL-yolnotepoin opod: <40 mg/ dl (dvdpec) f] 50 mg/ dl (yuvaikes)
+  Evotokikn mieon =130 1 dwotokkn nieon =85 mm Hg
«  Thwxdln opod vioteiog =100 mg/ dl

*International Diabetes Federation Task Foree on Epidemiology and Prevention; National Heart,
Lung, and Blood Institute; American Heart Association; World Heart Federation; International
Atherosclerosis Society; International Association for the Study of Obesity

H peAétn ATTIKH AapBavovtag umodn oAoug toug mibavoug oplopoug Kal
SlayvwoTika Kpltipla tou HeTaPoAlkoU cuvépoOpou efétace ylwo mpwtn dopd
AETITOPEPWG TN CUOXETLON TOU UETOBOALKOU oUVOPOUOU pE TN SEKAETH EMUMTTWON TNG
KN mpoormtikd. To dekaeteg follow-up tng peAétng ATTIKH xpnolpomnoinoe kat toug 3
0pLopoUC Tou petaBoAikol ouvdpopou (rNCEP ATP I, IDF, Harmonized definition).
Kapdiayyelaka enelcddia cuveéPnoav oe 317 dtopa (mou adopoloe oto 15.7% tou
belypartog tng peAétng); 40.7% twv omolwv cuvePnoav o€ Atopa HE METABOALKO
ouvdpopo (Kastorini CM et al. 2016).

1.3.2 MetaBoAiko ocuvépouo kat kapdlayyelakog kivéuvog

To petafoAikd oUvOpopO, OVTOG KOWOG TOMOG TOAAAMAWY HETABOAIKWV
OVWHOALWY ocuoxeTiletal pe uPnAoTepo Kapdlayyelako Kivouvo PECOW TOAAWV
Sladopetikwy povomatiwy. Mo CUYKEKPLUEVA, TA TPLO CUCTATIKA OTOoLXEla TNG
aBbnpoyovou SucAutdatpiog (avénuéva enimeda LDL, pewwpéva enineda HDL kat
auénuévn  ouykévipwon TG) pepovwpéva  ouoyxetilovtat  pe  auvénuévo
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KapSlayyelakod kivéuvo, evw n LvooUuAlvoavtiotaon aufAveL ONUAVTIKA Tov Kivouvo
avantuéng dapnitn tomou 2 mou amoteAel kUpPLO Tapayovta KwwdUvou yla TNV
eudavion KN. H mopouocia KEVIPLKOU TUTIOU Ttaxuoapkiag €XEL CUCXETLOTEL UE TOV
auénuévo kapdlayyelakd Kivbuvo, wg Kwntriplo¢ duvaun tng abnpookAnpwong
HEow Twv PAeypovwdwy Sladkaowwy, TNG aPTNPLOKAG TEONG KoL  TNG
SuoAettoupyiag tou evboBnAiou (Giugliano D et al. 2004).

Mépa amod ta nmpoavadepBevta PETABOALKA HOVOTIATIO TTOU CcUo)eTil{ovtol pE
™V mapoucia tou petaBoAikol cuvdpopou eite wg altia eite wg amotéAeoua,
UTTAPXOUV ONUAVIIKEG TTUXEC TOU TpOmou (wnG Tou oxetilovtal Apeca UE TO
HETABOAKO oUvdpouo Onwe n maxuvoapkia. H umapén maxvooapkiog auédavel tov
Kivbuvo vedplkng ducAettoupyiog mpowbwvtag mepattépw tn PAAPBN oe ayyelako
eninedo (Gluba A et al. 2013). Aedopéva and maxvoapkoug acBeveig katéypadav
avénon Twv EMUTESWV OUPLKOU 0EEOC OTO QPO WG ATIOKPLON OTN HElwon Tou Seiktn
vedplkng d1nOnong amoteAwvtag EvéelEn ocuvdeong Twv U0 CUCTATIKWY OTOLXELWV
Tou petafoAilkol cuvdpouou.

ApPKETEC eTIONUIONOYIKEG UEAETEC €xouv emuPBeBalwoel Tov auénuévo
KapSlayyelakd kivbuvo oe dtopa ota omola €xel yivel dtayvwon yla PeTaPoAko
ouvdpopo, avetaptiTou TWV KpLtnpiwv dldyvwaong mou xpnotuornowénkav (Arnlov J
et al. 2010; Mozumbar et al. 2011; Ford ES 2004; McNeil AM et al. 2005; Hunt KJ et
al. 2004; Lakka et al. 2002; Ford ES 2005). ZuvoAikd, eUpog tnG TAéng 1.5-3 popég
vPnAdTEPOG Kivouvog yla Bvnoluotnta anod Kapdlayyelakn kol otedaviaia vooo o€
oxéon Me uyl) Aatopa €xeL avadepbel o APKETEC TIPOOTITIKEG UEAETEG, EVW LA
npoéodatn peta-avaluon katéAnée OtL n mapoucia tou petafoAlkol cuvdpdpou
ocuoyetiotnke pe 2 dopeg avénon OAwv Twv ekBACEWV yla KapdLayyeLoKA voorlata
(Motillo et al. 2010). AvtiBeta, UeAETEG TOU TipaypatonoliOnkav o peyalvtepa
atopa, onwg n Casale Monteferrano Study kot n PROSPER, 6ev katdadepav va
amobeifouv KkAmola OUOXETION avApeca oOTto UETOPOALKO oUVOpPOPO KOl TOV
kapSlayyelako kivbuvo (Bruno G et al. 2004; Sattar N et al. 2008). ANoyw aAUTWV TwWV
avtipaocswy, poodaTa, MEPLOCOTEPEG UEAETEG €l0v WG OKOTO va Slepeuvrioouv
TIOLOG ATtO TOUG MPOTELVOUEVOUG OPLOMOUC TOU UETABOAIKOU ouvdpopou cuvdEeTal
OUYKEKPLUEVO LE TOV aUENUEVO KapSLaYYELOKO KivOuvo. ZTo TMAQLOLO aUTO N UEAETN
ATTIKH e&ftaoe to mpoavadepBév IATnUa okomevoviag va Sdwoel pla mbavi
e€nynon oXeTka e tnVv enidpacn tng vedppikng ducAettoupyiag kat TNG GAEYUOVNS
otnv enintwon tn¢ KN (Kastorini CM et al. 2016).

H enimtwon tou petafoAikol cuvdpopou ektiundnke 20% cluudwva pe tov
avaBewpnuevo oplopod NCEP ATPIII (revised NCEP ATP ll), 48.9% cUudwva pe Tov
oplopo tou IDF kat 51% oUpdwva pe ta Harmonized Criteria. Avapeoa otoug
0pLOMOUC TOU PeTaBoAlkol cuvdpopou, Hovo o avabewpnuévog NCEP ATP Il tovioe
OTL TO LOTOPLKO YL LETAPBOALKO OUVEPOO CUOXETIIOTAV OTATLOTIKA onpavtka (83%
VPNAOTEPOG OXETLKOG AOYOG) UE TNV EUdAvIon Kapdlayyelakwy cupBaviwy, akopa
KOl META amd €€TaON TWV OUYXUTIKWV TOPAyovIiwv Onw¢ ¢ulo, nAwia,
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olKoyevelako Lotoplkd KN, duaoikny dpaoctnplotnta, mpookOoAAnon otn MeooyeLokn
Slatta (MedDietScore) kal to kanviopa (p<0.001). Ta euprpata avtd eripefaiwoay
OTL n €mAoyn ToUu KATAAANAOU OpLoHOU ylo TO HETABOAKO oUVOpoUO armoteAel
kopudaiag onuaociag {ATnua yla tn dnuoola uyeia. OL MeEPLOCOTEPOL QMO TOUG
OUMMETEXOVTEG oOTn MeAétn ATTIKH taflvounbnkav oe autolg Tou E€ixav To
HETAPBOALKO CUVOPOUO XPNOLUOTIOLWVTAC TOUG OPLOUOUG Twv IDF katl Twv Harmonized
Criteria oe oxéon pe tov NCEP, kaB0otL 0 tedeutaiog eixe dtadopetikad katwdAla yla
v mepldépela pPéonG. AvTIBETa, N ONUOVTIKY CUCXETION TIOU TIOPOUOCLAlEL O
0pPLOUOG Tou petafoAikol cuvdpopou amod tov revised NCEP ATP Il emiBefatwvetal
enmiong amo pia mpoocdatn HeTa-avaAlucon, Omou To oplopévo amd tov NCEP
HETABOALKO cUvEpouo cuoxeTiotnke pe 200% vdnAdtepo kivduvo ywa KN (Eckel et
al. 2007).

Otav &g e€etdotnke o TMPOPAETTIKOG pOAoG Twv detktwv PpAeypoving (CRP, IL-6,
0oUPLKO 0€V) yla va e€ENYROOULV TN OXEON TWV 3 0PLOUWY TOU HETOBOALKOU cuvEpOuOU
ue to 10t kapdlayyeloko kivéuvo, dev mapatnprBnkav OTATIOTIKA CNUOVTLKEG
Stadopég (p >0.40). To yeyovOog aUTO MPE TN OElPA TOU TIPOTEIVEL TEPLOCOTEPN
Slepevvnon twv pAsypovwdwy Stapecorafntwy tou PHETABOALKOU cuUVEpPOUOU OTNV
enimtwon tng KN.

1.4 Awatpopn kat avantuén KapdlayyeLaKn¢ vooou
1.4.1 Tpopiua, ouadss tpo@iuwv Kat avantuén Kapdlayyeilaknc vooou
OPENTIKA CUCTOTIKA

To BPEMTIKA CUCTATIKA TIOU CUYKEVTPWVOUV TO eVOLOPEPOV OE OXEON UE TA
KapSlayyelaka vooruata ivatl ta Autapd of€a (mou ennpedlouv Kuplwg ta emnineda
AUTompwTEIVWY), T LYVOoTOoLXEla (Tou Kuplwg emnpedlouv Tnv Tmieon aipartog), ot
Brtapiveg kat oL pUTIKEG Lveg (Perk J et al. 2012).

MNna tnv npoAnyn t¢ KN, to €idog twv Autapwyv ofEwv TOU KatavaAlwvovtal
elval 1o onUavTIKO amod To CUVOALKO TtEPLEXOUEVO TNG dlattag og Autidia. Ta Autapd
o&ca Slakpivovrtal o kopeopéva (SFA) kat akdpeota, He Ta TeAevuTaia va xwpilovtal
o€ moAvakopeota (PUFA), povoakdpeota (MUFA) kat trans. O kivéuvog epdaviong
otedaviaiog vooou MPELWVETAL KaTA 2-3% Otav T0 1% TNG CUVOALKAG EVEPYELAKNG
npoéoAnPng mou mpoépxetal and SFA avtikabiotatal pe PUFA. Qotdoo bev €xel
davel katL avtiotolyo otav ta SFA avikabiotavral andé MUFA kat vdatdavOpakeg,
TIOU EVW HELWVOUV TNV OALKN XoAnotepoAn aveBalouv ta enineda TG oto aipa. H
npooAnyn SFA mpénel 1oavikad va Kupaivetal oto 10% TG OUVOALKNG EVEPYELAKNG
npooAnPng kat n mepiooeta va avtikabiotatal and PUFA (Astrup A et al. 2011).

Ta MUFA embpolv Betikd ota emimeda tng HDL-xoAnotepoAng otav
avtikaBlotouv ta SFA 1) toug ubatavOpakeg, alld dev €xel anmodexBel MANPwWS OTL
ta MUFA pewwvouv tov kivbuvo eudaviong otedaviaiog vocou. Ta PUFA pewwvouy
ta enineda tng LDL-xoAnotepoAng kal o Uikpotepo Babuod tnv HDL-xoAnotepoAn,
otav avtikaBblotouv ta SFA. Ta PUFA pmopouv va dltaxwplotolv o 800 UTOOUASEC:
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TO WHEYA-6 (W-6) OV TPOEpXOVTAL KUPLWG armd GUTIKEG (veg Kal Ta wUEya-3 (w-3),
T omola eumepléxovtal Kupiwg oto Atmog kal ota xbuélala. Avapeoa ota w-3
Aumapd oféa, to elkocarmevtavoiko ofU (EPA) kat to dokooae€aevoiko oty (DHA)
elval 10latépwe, onUAvTKA. Ae PETABAANOUV TIG CUYKEVIPWOELG TNG XOANOTEPOANG
OTOV 0pO KOl, €V OUYKPLOEL PE TIG UTIAPXOUOEC KAPSLOTPOOTATEUTIKEG Beparmeieg,
elval audlofnTAoLULO TO av Kal KATA TOCO 0OKOUV TIPOOTATEUTIKN emidpacn otn
Bvnowotnta anod kabe attia, anod otedpaviaio vOoo Kal amo ayyelako eykePaAlko
eneloodlo, avtiotoixwe (Wen YT et al. 2014).

Ta trans Autapd of€a, Lol uTtoKATNYOopPLla TwWV AKOPECTWVY AUTapwV 0EEwV,
Tou Bplokovtal otn popyapivn Kal To apTOMApOCoKEUACUATA, UEAVOUV TNV OALKN
XOANOTEPOAN Kol Hewwvouv tnv HDL-xoAnotepoAn (Perk J et al. 2012). Ta
OUVYKEKPLUEVOL Almapd oxnuatilovtat katd tn  Sldpkela TG  BLOUNXOAVIKAG
enefepyaciag (Ldpoydvwan/ okAfnpuvon) Twv Amwy. ZUPUPWVA PE TO AMOTEAECHATO
HLOG HETA-AVAAUCONG TIPOOTITIKWY UEAETWVY KOOPTNG, Mla av&énon TnG €VEPYELOKAG
npooAnyPng katd 2% amd tnv Katavalwon trans Autapwv ofEwv, aufdvel tov
kivbuvo eudaviong otedaviaiog vooou katd 23% (Mozaffarian D et al. 2006).
ZuoTAveETal n KotavaAwon trans Autopwv of€wv va avtlotowel oto 1% tng
OUVOALKAG EVEPYELOKNC TIPOOANY NG — 600 TO ALYOTEPO, TOCO TO KAAUTEPO.

H enidpaon tng xoAnotepoAng mou mpooAappavetal dtatpodikd ota enineda
NG XOANOTEPOANG MAACUATOG Elval ApKETA ULKPH, KaBwG N pelwon Tou KOPEGUEVOU
Almoug ouvemnadyetat Kot pelwaon ¢ mpooAndng xoAnotepoAng amo t Slatta. Alyeg
Hovo odnyieg mpoaodlopilouv T pHelwon NG mpocAnPng tng XoAnotepoOAng amo tn
Slatpodrn) oe <300 mg/ nuUéEPA, EVW KATOLEG QAAEC CUUTEPAAUPBAVOUEVWV TNG
Evupwnaikng Kapdiodoyikng Etailpeiag dev meplAapBavouv KATIOLA GUYKEKPLUEVN
cuotaon yla tTnv mpooAnyn xoAnotepoAng (Piepoli MF et al. 2017).

Amoé ta yvootolxeia mou AapBavovtal pe tn Statpodn blaitepo evdladépov
eudavilouv To vaTpLo Kal To KAAL0. H emidpacn tou vatpiou otnv mieon aipotog
elvalt maywpévn €dw kal TOAU Kalwpo. H OSoocosfoptwpevn auth oxéon
emBeBawwbnke pe tnv epapuoyn tng dlattag DASH yla ) Helwon TG aptnpLlakig
niieong katl Twv ermunédwv Auudiwv (Sacks FM et al. 2001). H diatta DASH (Dietary
Approaches to Stop Hypertension) eivat mhoUola oe dpouTta Kot AaXOoVIKA, TIEPLEXEL
XaUNAQ o€ ALMOG YOAOKTOKOMULKA TIPOlOVTA KAl €lvol HELWUEVN O KOPECUEVO KOl
OALlkO Almog. H twpv mpéoAndn aAatiov mou Bploketal o€ TIOANG emefepyaopéva
PO, Eemepva Katd MOAU Ta 5 g./ nuépa, evw ta Wbavika enineda mpocAndng
elval moAU xaunAdtepa, ayyilovtag ta 3 g./ nuépa. Kotd péco opo, 1o 80% Tng
StatntikAg mpooAnPng aAaTloU TIPOEPXETOL MO eMefepyaopEvVa TPODLUA, EVW
HOvo T0 20% mpootiBetal apyotepa. MapdAAnAa, n mpocAnyn KoAiou, Tou
Bploketal oe ¢ppouTa Kal Aaxavikd ¢ailvetal vo oXETWIETAL ApVNTIKA UE TNV TEON
atpatog (Piepoli MF et al. 2017).

0oo0 adopd otig Brrapiveg TOANEG UEAETEG ALOBEVWV-LAPTUPWY KOL TIPOOTITIKEG
HeAETeEG Tapatnpnong €xouv avadeifel avrtiotpodeq CUOXETIOEL avApeoa ot
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enineda Brrapivng A kat Brtapivng E kat tov kivbuvo eudaviong KN. Qotoéco ta
gupnuata auta Oev €xouv emPePowBel amd peAéteg¢ mapéuPaong.  la TLg
Bitapiveg tou cupmAéypatog B (B6, duAAiko ofu kal B12) katl tn Bitapivn C bev
€xouv avadelxBel euepyetikég Opaoelg amd KAWIKEG peAétec. H Purapivn D
napeunodilel Tov MoOAAAMAACLOoUO TwV AElwv MUKWV KUTTAPpWVY, TN HElwon tng
EKKpLONG  TpodAeyuovwdwy  KUTTAPOKWVWY, TNV  avénon TG  EKKPLONG
QVTLPAEYLOVWOWY KUTTAPOKIVWY Kal 8pa wW¢ apvNnTIKOG pUBULOTHC TOU CUCTHUATOC
pevivnc-ayyelotevaoivng. Emeldr) §gv uTtAPXOUV OTATIOTIKA CNUOVTIKA EUPHUATA Lo
TN CUUTANPWHATIKY TtPoocAnyn Bitapivng D, Sev umopouv akdpa va dtatunwbouv
cuunepaopata avadoplkd UE TN CUUMANpwWHUATIKY xopnynon (Piepoli MF et al.
2017).

H oauénuévn mpocAndn Slatntikwyv wwv  dailvetal va  HELWVEL TIG
HETAYEUMATIKEG ATIOKPLOELG YAUKOTNG UOTEPQ ATIO KATAVAAWGCN YEUUATWY MAOUCLWV
o€ vSaTAVOPAKEG KAl TLG CUYKEVTPWOELG OALKNG Kal LDL-xoAnotepoAng. Zuudwva pe
MPOodATEG LETAVAAUOELG TIPOOTITIKWY HUEAETWV KOOPTAG, N aufnon TnG CUVOALKAG
npooAnYNnG SlatnTikwv Wwwv Katd 7 g./ nuépa oxetiletalr pe 9% xounAotepo
kivbuvo eudaviong otedaviaiag vooou (ZK: 0.91, 95% AE:0.87-0.94). Aev €xouv,
oKOun, Ppebel mapOUOlEC OUCKETIOELG €lOKA yla TIG OlaltnTIKEG (veg Tou
neplExovtal oe ppouta kat Aaxavika (Zhang Z et al. 2013).

Tpodua Kat opadsg tpodpipwv

H nmpooAnn ppoltwv Kol Aaxavikwv €XeL EKTEVWG HEAETNOel og oxéon Ue Ta
TMOWKIAQ QmOTEAEOUOTO TIOU UMOPEL va €XeL yla TNV Uuyela, kat diaitepa v
kapSlayyelakn vooo, He tn BeTkN enmidpacn TG KATAVAAWGCN G TOUG va Ttapatnpeitat
otnv mpwtoyev mpoAndn ¢ KN, pe Baon ta Sedopéva amd TUXALOTIOLNUEVES
KAWLIKEG peNETeG (Hartley L et al. 2013). Ol pnxaviopol He toug omoioug Ta ¢ppouta
KOl TO AQXQVIKA OOKOUV TNV TPOCTATEUTIKN TOuG emibpaon Oev eival akopa
amoAuta €ekabapol, aAAd miBavov va oxetilovtol PE T QVTLOEELOWTIKEG Kol
avtipAeypovwdelg OLOTNTEG TouG. Etol, katavaAwon HeEYAAUTEPNG TOWKIALOG
dpoUTwV Kol Aaxavikwv ouvOEéstal pe XopnAotepeg ouykevipwoelg CRP, mou
amoteAel Oeiktn ¢dAeypovnG.  APKETA MIKPOCUOTOTIKA TwWV GpoUTWV Kol TwV
AaXOVIKWV OTIWG, Ol GUTLKEG LVECG, TO LAYyVAOLO KOl TO KAALO §pOUV CUVEPYLOTIKA Kal
amobibouv €va OUVOALKO €UEPYETIKO amotéAleopa. Mo CUYKEKPLUEVA, N cUOTOON
elval va katavalwvovtal touAdayxiotov 200 g. ¢dpoutwv (2-3 pepidecg) kat 200g.
Aaxovikwv (2-3 puepideg) nuepnoiwg (Perk J et al. 2012).

Ooco adopd oTIG EMONUIOAOYIKEG HEAETEG, UEXPL Kal Tpoodata n HeEAETN
PREDIMED otolxeloB€tnoe tn oxéon Twv GUTIKWV VWV Kal TwV Tpodiuwyv Tou gival
mAovola oe GUTIKEG (veg Pe Tov Kapdlayyelako kivbuvo. Me yvwpova tnv etiola
Stattntik mapakoAouBnon twv eBgloviwv NG UEAETNG, cuumeplAndOnkav Kot
atopa  auvénuévou  kapdlayyslakol  kKwdUvou. X aut TN UEAETN
mapoakoAouBnBnkav yla 7 xpovia cuVoAlkad 7216 avdpeg (nAwkiag 55 €wg 80 stwv)
Kal yuvaikeg (nAwkiag 60 €wg 80 etwv) mou apxika dev émaoyxav amd KN. Ta
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anoteAéopata eniBefaiwoav tnv avtiotpodn cucXETLON TNG KATAVOAWGCNG GUTIKWV
WV Kol GpolTWV UETA amo €Aeyxo yla TG MOPAUETPOUC NAKia kat GpUAo, PE Tn
OTATLOTIK) ONUAVTLKOTNTA VO XAVETOL OTa TMAAPWG TPOCAPUOCHEVA LOVTEAQL.
MNdapavta, amodeixbnke n avtiotpodpn cuoxétion TG enimtwong t¢ KN pe tn
OUVOALKA Katavalwon ¢poUuTwVv Kal AaXovikwy. Mo CUYKEKPLUEVA, CUMUETEXOVTES
TIOU KOTOVAAWVOV 0TO GUVOAO TIEPLOCOTEPEC Ao 9 pepideg dpolTwV Kal AaXOVIKWV
nUEPNOLWG epdaviiav 40% PeELWUEVO Kapdlayyelako Kivbuvo oe oxeon e ATopa
TIou KatavaAlwvayv Alyotepeg ano 5 pepideg tnv nuépa (Buil-Cosiales P et al. 2016).

JUudwva PE TA QATOTEAECOUATA MLOG HETAVAAUONG TIPOOTITIKWY HEAETWV, N
kaOnuepwvn katavaAwon 30 g. Enpwv KApMwV UELWVEL TOV Kivbuvo gudaviong KN
katd 30% (ZK: 0.71, 95% AE:0.59-0.85) (Luo C et al 2014), Qotdoo, oL Enpot kaprmot
€xouv uNAR EVEPYELOKI) TIUKVOTNTOA.

Ta Papla cuykevtpwvouyv To eviladEpov AOyw TOU TIEPLEXOUEVOU TOUC OE W-3
Amapd oféa. ZUudwva He T OMOTEAEopATA TPOodATNG HETAVAAUONG, N
katavalwon Yaplov 2-4 ¢opég tnv eBSopdda pelwvel Tov kivbuvo eudaviong
eykepaAikol emelcodiov katd 6% (2K: 0.94, 95% AE:0.90-0.98), CUYKPLTKA HE TNV
katavalwon YPaplov Ayotepo amod pia ¢opad tnv efdopada (Chowdhury R et al.
2014). H oxéon avdapeoa otnv katavalwaon Paplov Kal tov Kivduvo eudaviong KN
Sev elval ypaputkn. O kivbuvog eival avénuévog o6tav n katavaAwon Paplol sival
uNSevikn 1 MOAU xapnAn. Mua pikpn avénon otnv katavalwon Paplov oTo YEVLKO
MANBUOUO €xeL ouvenwg Ueydlo avtiktumo otn dnuoola uvyesia. Oco adopd ota
xOuélala, €xouv dNUOCLEUOEL OXETIKA TPELG TUXOLOTIOLNUEVEG EAEYXOUEVEG KALVLKEG
SOKLUEC. 2& OAEC N CUMMANPWHATIKY xopriynon 400-1000 g EPA/DHA nuepnoiwg oe
0a0Beveic ou €xouv umootel éudpaypa tou puokapdiov n pe otedaviaia voco de
OUOXETIOTNKE HE UELWMPEVO aplBud kapdlayyelakwyv ocupBaviwv. Mua mpoocdartn
petavaAuon 20 KAWVIKWYV SOKLUWV OL OTIOLEG TIpayOTEVOVTAV KUPLWG TNV enidpacn
NG OCUUMANPWMOTIKAG Xopnynong wBuehaiwv otnv mpoAnyn emnaveudaviong
kapSlayyelakwy enelcodiwyv, dev katadepe va avadeifel kamolo 0delog (Rizos EC et
al. 2012).

H katava@Awon Tplwv [ TMEPLOCOTEPWVY AAKOOAOUXWV TOTWV NUEPNOCLWG EXEL
ouoyetlotel pe avénuévo kivbuvo gudaviong KN. AmoteAéopata mSNULOAOYIKWV
HEAETWY €xouv Selfel OTL n PETPLA KOTAVAAWON OAKOOA (1-2 povadeg/ nuépa)
oxetiletal pe xapnAotepo kivduvo eudaviong KN, oe oxéon Ue TN pn Kotovalwon.
Autn n ouoxéton 6e dalvetal va efnyeital anod dlaitepa XAPAKTNPLOTIKA TWV
OTOUWY TIOU ATEXOUV ATIO TO AAKOOA, WOTOO0O OV UTIOPEL VO ATTOKAELOTEL TTANPWG N
mlavotnTa va UTIAPXEL UTTOAELTTOUEVN CUYXUTIKN dpdon kal aviiotpodn attidtnta
(Ronksley PE et al. 2011). ErumAéov, pa mpoodatn peta-avaluon pe MevdeAikn
tuxawomnoinon mou cupmneplAapBavel avaAloelg and 59 emdnULOAOYLKEG UEAETEG
bev katddepe va avadeifel kapla evepyeTIKA enibpaon TNG HETPLAG KOATOAVAAWONG
OAKOOA, KATAARYOVTOG OTO CUUTIEPACUA OTL ATOUA TIOU SEV KATAVOAWVOUV OAKOOA
€xouv xapunAotepo kivbuvo egudaviong KN kabBwg kat OtL n KatavaAlwon aAKooA,
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QVEEAPTATWE TNG TOCOTNTAC, OUOCXETI(ETOL ME aufnuévn aptnplakn Tieon Kot
avénuévo AMI (Holmes MV et al. 2014). H Savikn katavalwaon aAkooA sival 20g./
NUEPA yla Toug avtpeg Kat 10g./ nuépa (mepimou 1 moto) yla Tig yuvaikeg (Perk J et
al. 2012).

To aAkOOA €xel eumAakel otn peiwon tou Kwvduvou eudaviong KN. Npoocdarta
b6ebopéva yla J-shaped oxéon 666nkav amd peta-avaluon mou mepllapPove 84
TIPOOTITIKEG MEAETEG OUOXETIONG TNG KATAVOAWONG OAKOOA Kol TNG OALKAG
Bvnowotntag amd KN, emnimtwong kot  OBvnowodtntag omd  otedaviaia
vooo/eykedallkd emeloddlo. Ie autr TV gpyacio ¢pavnke OtL eAadpd mpog PETPLA
(2.5-14.9 g/ nuépa 6AS <1 motd/ nuépa) Katavalwaon oAKoOA cuoxetiletal pe 14-
25% pewwpevo kivbuvo epdaviong moAAamAwv Kapdlayyelakwy ekPAcewv o€
oUYKPLON UE TNV TANPN amoxn amnod to aAKoOA. AvtiBeta, peyoAUTEPN KOTOVAAWON
oAKOOA ouvdEBnke pe avénuévo kivbuvo Bvnolpdtntag anod eykedpaiiko (Ronksley
PE et al. 2011). e dnuoocieuon amnd tn peAétn EPIC avadépetal otL n edpopou {wng
TIEPLOPLOUEVN KATAVAAWGON AAKOOA oxetiletal Ye PELWHEVO Kivouvo Bvnoluotntac.
Ye oUyKpLlON PE TOUG UaKpoxpovia eAadpous KatavaAwTtéC aAKoOA, ol avépeg mou
érmwvav <5 motd/ nuépa elxav 24% pewwpévo kivbuvo Bvnowpdtntag amo KN.
Avtiotolya otig yuvaikeg, o kivbuvog Bvnolpdtntag and otedaviaia voco nrav 34-
46% ULKPOTEPOG YLa OOEC ETLVAV OE UETPLO BaOUO aAKOOA OE OXEON ME TLG YUVOLKEG
Tou €mwvav oAU ehadpd, e TN OXEON AUTH va €lval EVTOVOTEPN OE UYL ATOMA
(Bergmann MM et al. 2013).

Extetapévn peAETn €xel Oeifel OTL N KatavaAwon KodpE €xeL TO00 WPEALUN OGO
kat emPAapn enidpacn otnv uyela. Katapxdg, mpoodatn peta-avaluvon 21
TIPOOTITIKWY MEAETWV KATEANEE OTO CUUMEpAOUA OTL N Katavalwon kadé bdev
ouvléeTal pE HaKpoxpovia auvénon Ttou kapSlayyeltakol Kkwwduvou. o
OUYKEKPpLUEVOL N ouvnBlopévn katavalwon kadé (3-4 odArlavia tnv nuépa)
ouoyetiotnke pe pelwpévo Kivbuvo otedaviaiag vooou otig yuvaikeg (Wu JN et al.
2009). AvtiBeta, n eupwmaikr HeAETN EPIC HEAETWVTAC TIPOOTMTIKA TNV KATAVAAWGN
Kadé kat tov kivbuvo yla Bdavato amnod éudpaypa Tou puokapdiou kal eykedaALKO,
armodavOnke OTL n katavalwon Kade &g cuvdéetal pe avénon KLvOUVOU yLa XPOVLES
aoBéveleg, pe e€aipeon tov kivduvo yla dafrtn tumou 2 mou ¢aivetal va Tov
uewwvel (Floegel A et al. 2012). Metavaluon tou 2013 mpoodloploe KaAUTEPA TNV
TAPOIMAVW OXECN KATAANYOVIOG OTO OCUUMEPOCHO OTL UTIAPXEL MN YPOAUULKA
OUOXETLON aQVAPEDSA OTNV Katavalwon kadé kat tov kapdlayyelako kivbuvo. Métpla
Katavalwon kadé ouoxeTiotnke aviiotpodpa pe tov Kivbuvo yiwa KN, pe tov
HULKPOTEPO KivOuvo va mapatnpeital oe moootnTeg NG TAéNG 3-5 dAtaviwy. TEAoC,
n MeEYAAn katavalwon kodpé Oev ouoxetiotnke He auénuéva  emimeda
kapSlayyelakou kwvduvou (Ding M et al. 2014).

Ta avauktikd pe Jaxapn omoteAoUV TNV KUPLOTEPN TNy EVEPYELAG OTN
Statpodn twv Hvwpévwy MoAtelwv aAAd apKETA onNUAVTIKA Kal otnv Eupwrn.
Eldikotepa, o madla kat eprifouc, ta podpruata pe {axapn oVIUTPOCWIEVOUV TO
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10-15% twv nuepnolwv Bepuibwy, evw N TAKTIKA KATAVAAWGOH TOUG oxXeTileTal UE TO
urtépPBapo kat to Swafntn tumou 2. H avénon ouxvotntag Katavalwong Twv
QVAUKTIKWV PE TtpocBnikn faxapng o€ 2 nuepnoiwg amd 1 to pnva auvavel tov
kapdlayyelakd kivbuvo katd 35% oTlg yuvaikeg. AvTBETwG, N KaTtavAAwon
podnuUATWV He YAUKOQVTIKA & cuoxeTiotnKe e Tn otedaviaia vooo. H mapatipnon
auty 6ev avadépetal ota avaukTikd e YAukavtikd (Perk J et al. 2012). H
OVTIKATAOTAON TwV OVOPUKTIKWY HE {Axopn HE TA avTioTolXa avaPUKTIKA HE
TEXVNTA YAUKAVTIKA $AvnKe va odnyel oe pkpotepn auvénon PBdapoug oe maldla,
votepa amnd 18 unveg mapakoAovbnong (de Ruyter JC et al. 2012). Ioudwva pe TOV
MOY, cuotAveTal Ta cdkyapa (Lovo- kal Si-oakyapiteg), ota omoia mephapfdavovrot
TO TMPOOTIBEUEVA OoAKyxapa KoBwG autd Tou umdpxouv ota ¢pouTa KAl OTOUG
XUMOUG, va pnv emepvolv 1o 10% TnG OUVOALKNG evepyeLlakng pdoAnyng (1OY
2015).

AELTOUPYLKA TPOPLUA TIOU TEPLEXOUV GUTOOTEPOAECG (PUTIKEG OTEPOAECG KoL
OTAVOAEC) avadelkvUOVTAL ATTOTEAECUATIKA OTN Uelwon tnG LDL-xoAnotepoAng yupw
oto 10%, otav katavaAwvovtal o€ mocotnta 2 g./ nuépa. H peiwon ng
XOANOTEPOANG €ilval MPOCOETO AMOTEAECHA HioG SLALTOG UELWHUEVNG TIEPLEKTIKOTNTOAG
oe Almog¢ 1 tng xprnong otatwwv. MNpoodateg €peuveg Seixvouv OTL, €L8IKA oL
oTavoAeg, av mpooAndBolv oe PeEYAAUTEPEG TOCOTNTEG WUMOPOUV VA ETUTUXOUV
emuunmA€ov peiwon ¢ xoAnotepoAng (Perk J et al. 2012).

1.4.2 Awatpoika npotuna Kat avantuén KapdlayyeLlakng vooou

Ta televtaia xpovia n €peuva Twv SLATPOodKA €EAPTWHEVWY ACOEVELWV EXEL
otpadel oTNV OALOTIKN TIPOCEyyLlon tng Slatpodrg, TOCO yLa TPAKTIKOUE OCO Kal yla
pneBodoAoylkoU¢ AOYoUG. ZUVETIWG, N MEAETN TWV SLatpodkwV TPOTUTIWY Elval pLa
VEQ KOTAOTOON. 2TNV TEPUMTWON TNG KAPSLAYYELAKAG VOOOU KOl TWV TIOPAUETPWY
autng, n «dutikol tumou» Slatpodn Tou xapaktnpiletal and TNV KATOvAAwon
KOKKLVOU KPEATOG, EMEEEPYACUEVOU KPEATOG, EMEEEPYOUOUEVWY OLTNPWYV, YAUKWV KOl
emboprniwyv Kal YeVIKA TiPoiovTwy MAoUCLWV o€ Amapd €xeL emiPapuvtiki enibpaon.
AvtiBeTa, TO «OUVETO» TPOTUTIO SLATPODAG HE TNV AUENUEVN KaTavAaAwaon dpouTwy,
Aaxovikwy, Paplwv, Tpoldvtwyv OAKAG AAEONG KAl TIOUAEPLKWY €XOUV EUEPYETLKNA
enidpaon otnv kapdlayyelakn vooo (Panagiotakos DB et al. 2009).

H peAétn evog ouvoAlkoU SlaltnTtikou mpotumou Seixvel BewpnTkd TN CUVOALKNA
mpootateutiky Ouvatotnta tng Slattag, kKabwg TPOKUTTEL plo cuvduaouévn
EKTIUNON EMOPACEWV OPKETWYV WPEALUWVY SLOLTNTIKWY cuvNBELWV.

H Meooyesiakn diatpopn

‘Eva TPOTUTIO YE UTTOOXOUEVO ATTOTEAECHOTO KATA TNG EEEALENG TWV XPOVIWY
oaoBevelwy, He MaylwPEVn enibpaon otnv kapdlayyelakr voco (Panagiotakos et al.
2004) kal Toug apayovtes Kivduvou autng (uméptaon, SuocAutdatpia, maxvoopkia
(Sanchez-Tainta A et al. 2008)), eival n Meooyelakn diatpodn (MA). H Meooyelakn
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nupapida otnpiletal otig Statpodikég cuvnBeLeg Tou TANBUCUOU TNG KpTNG Kal tng
Notiou ItaAiag. Z& AUTEC TLG TIEPLOXEG TO TTPOOSOKIUO {WNG ATAV TO HEYAAUTEPO ava
TOV KOOHO, €VW O Kapkivog, ol kapdlayyelakes acBéveleg Kal GAAEG XPOVLEG,
e€aptwpeveg ano tn dtatpodn mabnoelg Ebtavav ta xapnAotepa mnineda.

H turmuki MA xapaktnpiletat amé adBovia dpoltwv, Aaxavikwv, &npwv
KOpTwy, oompiwyv, mpoloviwv OALKAG AAeong , HETpLa KatavaAwon Yoplwv Kot
TIOUAEPLKWY, XOUNAR KOTOVAAWGHN KOKKLVOU KPEOTOC, METPLO KATAVAAWGN KPOoLoU
(kuplwg pe ta yevpata) kot auénuévn koatavalwon eAalodadou mAouclo o€
povoakopeota Amapd of€a (Fox CS et al. 2007; Kastorini CM et al. 2011; Tangley CC
et al. 2007).

MEDITERRANEAN DIET

MONTHLY
WEEKLY
Olives, pulses, nuts
3,' 4_ sa_vings
Poultry
Fish
5 - 6 servings
DALY Dairy products
2 servings
physical wine in moderation
activity ~ Oliveoil

)

Vegetables
(including wild greens)
6 servings

Also remember to:

* drink plenty of water
* avoid salt and replace it by herbs (e.g oreganon, basil, thyme, etc)

Source: Supreme Scientific Health Council, Hellenic Ministry of Health

Ewkova 3 : H aUyxpovn ekdoxn tng Meooyelakng dtatpodng
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To €UEPYETIKO QMOTEAEOUA QMO TNV MPOCOKOAANnon otn MA avadoplkd He TN
Bvnowotnta amo kdbe attia, tnv KN, to Stafritn tomou 2, tov Kapkivo, €xeL
ueAetnOel ektevwe (Kastorini CM et al. 2016; Tortosa A et al. 2007) kal cuvdEeTal
ouxva pe TG avtipAeypovwdelg OLOTNTEG TNG MA OmMw¢ n ovaotoAn NG
evepyonoinong tng NADPH ofewbaong (Calabriso N et al. 2016), n pelwon Twv
erunédwv tng IL-6 (Jiang R et al. 2006), n peiwon ¢ SLAAUTAC CUYKOAANONG TWV
KUTTOpWV o€ ayyelako emninedo (Ros E et al. 2004), n avaotoln tng ocuvBeong Twv
npo-pAeyUoVWOWY KUTOKIVWV Omwe o TNF-a, kal wvtepAeukives 1,2 (Giugliano D et
al. 2004) kot n pelwWUEVN €kdpacn TNG CUYKOAANONG Twv popiwv oto evdoBrAlo.
JUVETIWG, N IPOOTATEVUTIKN EMISpACN TWV UYLEWVWY TTPOTUTIWV Slatpodnig omweg n MA
katd t¢ KN Ba pumopouoe meplocotepo va anodobel otn HELwWUEVN EMAywy TwV
dAeyHoVWSWV SLadkaoLwy, av Kal n taparmavw oxéon ExeL eAaxlota PeAeTnOel amo
T(POOTITIKEG eTLONULOAOYIKEG LEAETEG (Giugliano D et al. 2004).

H tuxatomownuévn kAwikrp Sokiurl PREDIMED ektipnoe tn HokpompoBeoun
enidpaon tng Meooyelakng Siwatpodng otnv emimtwon tng KN oe dtopa pe
HETABOALKO oUVOpopo Xwpilovtag tuxala Ta dtopa o€ SLatpodIkEG MapeUPAOELS:
(a) MA evioxuuévn pe mapBévo eAaodado (B) MA pe &npoug kaproug (y)
Slatpodkég odnyieg yla cuppopdwon o umoBepuldiki diatta (opada eAéyxou). O
TIPWTOPXLIKOG OKOTIOG ATav va ekTUnBel n enidpaon dvo ekdoxwv g MA, uiog
EUMAOUTIONEVNG UE TtapOévo ehatodado (1L/ eBdoudda) kol piag eVIOXUUEVNG UE
&npoug kapmoug (30 g/nuépa), ovtag Kal ol U0 MAOUGLEG 0 OALKO KOl QKOPECTO
Almog, otnv €kPBacn tou Kapdlayyelakou Bavatou, eudpdayuato Tou puokapdiou
Kal eykepaAlkol, o€ oUyKplon WE TN MeEWwHEVOU o€ Almog Siatpodn. Ta
amoteAéopata €6el€av OTL TOOO N €VIOXUMEVN HE AASL 600 KAl N €VIOXUHEVN HE
Enpoug kapmou¢ Meooyelakn Slatpodny ETewvaV va aAVILOTPEPOUV TNV OPXLKN
Katdotoon Tou MeTafoAlkol ouvdpopou. Mo OUYKEKPLUEVA, Mia EveEpPYELOKA
TIEPLOPLOUEVN MA dAvnke TO XPNOLUN OTn HElWON TOU KLWOUVOU Yyl KEVIPLKN
maxvoapkia kot umepyAukalpia oe dtopa auvénpévou kapdlayysltakol Kvduvou
(Babio N et al. 2014).

MoANEG UEAETEC OPATAPNONG €XOUV TPOTEivel OTL N Meooyelaky Siatpodn
xapaktnpiletol wg éva cuvetd npoturo Statpodng mou mapadoolakd akoAouBeitatl
otnv euputepn Meooyelaky Olatpodr). H Meooyelakny Siatpodrn €xel emiong
npotabel va aoKkel mPooTATEVTIKN eMidpacn otn Bvnowotnta and kabe attia, TV
KN, tov kapkivo Adyw Twv avtlofeldwTtikwv WOLotATwV TG (Kastorini CM et al. 2011).
H peAétn EPIC (European Prospective Investigation into Cancer and Nutrition), ivat
uio ev e€eAilel mpoomtiky UEAETN KOOPTNG oxedLlaopévn va SLEPEUVAOEL TN OXEon
avdpeoa otn Slatpodr KAl TOV KAPKivVO, PE TIPOOTITIKA UEAETN GAAWV aoBeveELWY,
ouvunepapPBavopévng tng KN. Xtnv €AAnVikr) KoopTr amd tn UEAETN aufnuévn
nMpookOAAnon otn MA (avénon tng taéng 2/9 otnv kAipoka tou MedDietScore)
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ouoxetiotnke 33% peiwon g Bvnowdtntag and otedaviaia vooo (Trichopoulou A
et al. 2003).

Eupripata amo tn peAétn ATTIKH €6etav otL avénon tng cuppopdwong otn MA
ouoxetiotnke pe 20% peiwon twv erumedwv tng CRP kat 17% peiwon g IL-6 o€
oxéon Ue Atopa Tou Ppilokovtal 0To XAUNAOTEPO TETAPTNHOPLO MPOCKOAANCONG OTN
Meooyelakn Statpodn (Chrysohoou C et al. 2004). ATt Tn OTLYUI) TIOU TO LETAPOALKO
ouvdpopo amotelel mapdyovta Kwvduvou yia KN, SiepeuvnBnke mepaltépw av o
BaBuog mpookoAAnong otn MA pmopel va TpomomnolloeL Tov KapdlayyeLlako kivbuvo,
otav umapxetl HeTaBoALkO cuvdpopo. AapBdavovtag umoyn KAACLKOUG GUYXUTIKOUG
napayovteg (nAwia, ¢UAo, olkoyevelakd wotoplkd KN, duoiwkrp Spaoctnplotnta,
KQTIVIOTLKEG OUVNBELEG OTWC KOL LOTOPIKO MEeTaBoAlkou cuvdpouou), kabe 1/55
avénong tNg TmPookOAAnong otn Meooyelaky Slatta otnv  KAlpaka Tou
MedDietScore, cuoyxetiotnke pe 3% peiwon tng enimtwong g KN (95% AE: 0.94-
1.01). EmutAéov, OL CUMMETEXOVIEC HUE WUIKPOTEPN TPOOKOAANon otn MA eixav
Suthdoleg mBavotnteg va eudavicouv KATolo KapdlayyeLloKko eMelcO6l0 O OXEon
HE TO HETPLO BaBuo mpookOAAnonG oto Meooyelakd mpotumo. MNapauvta, yla dtopa
ue vPnAotepn mpookOAAnon otn MA, dev mapatnPnONKav CNUAVTLKEG CUCXETIOELS
(Simopoulos AP et al. 2001).
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2. 2Konoz

IKOTIOG TNG CUYKEKPLUEVNG SLaTtpLBg NTav He adopun TNV KATAYEYPOAUUEVN SEKAETH

eninmtwon (2002-2012) kapdlayyelakng vooou o€ ATopa He A xwpig apxikn ditdyvwon

HeTaBoAkou cuvdpopou otn peAétn ATTIKH, va e€etdoet:

1. v enidpaon TIOPOAPETPWV HETABOALKOU ouvdpopuou, OTWG
uTtEpXOANOCTEPOAQLULa, UTIEPTAON, KEVTPLKA Ttaxuoapkia, SucAuudatuia

2. 10 polo Slatpodilkwv ouvnBewwv, oe eminedo tpodipuwv aAAd Kol TPOTUTIWV
Statpodng, pe éudacn oto polo tng aviipAeypovwdoug Slatpodrg, Kal

3. 1t 6pdon Twv HETABOAIKWVY SELKTWYV TTOU ATOTLOUV TO GTIAAXVLKO ALIOg

otnv epdavion kapSlayyelaknG vooou, o€ apXIkwe PaLVOUEVIKA UYL ATOUO.
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3. MEOOAOAOTIA

3.1 Zxeblaouog tng ueAétneg

H pelétn ATTIKH eivat pla smdnuiodoyikry HeA€Tn  koataypadng Kol
mapakoAouOnong tng uyelag tou MANBUCUOU TNG €UPUTEPNG TEPLPEPELAC TWV
ABnvwv kot Nelpawwg KaBw¢ KoL Twv TAPAYOVIWV TIOU TNV EMNPeAlouv.
Mpayuatomnotibnke ta €tn 2001-2002 anod tnv A’ Kapdiohoyiky KAwikn tng latplkng
IxoAng tou Mavemiotnuiovu ABnvwv (Pitsavos C et al. 2003), evw o 10etng
enavéleyxog Sle€nxbn e tn ocuvepyaoia tou Tunuatog Emotiung Alattoloyiag —
Alatpodng tou Xapokormeiou MNavemniotnuiou.

3.2 To éeiyua tng ueA€tng

To delypa ¢ peAétng neptAappave 3042 atopa and toug 4056 mou kKARBnkav
tuxaia (75% ouppetoxn), amno to Mdw tou 2001 pExpt tov Alyouoto tou 2002, va
CUUMETAOYOUV OTNn UEAETN. ZTOXOL TNG UEAETNG ATAV oL €€NG: a] va kataypaeL Tnv
KOTAVON BLOXNUKWY, KALVIKWY Kal 0EEOWTIKWY TTOPAyOVIWV KoL VA EKTLUACEL TOV
ETUMOAQOUO KAl TNV €TNOLA EMIMTWON TAPAYOVTWY KIvdUVOU yla Kapdlayyelakd
voonuata (m.y. cokxapwdng Swapntng uméptaon KAm) B] va Siepeuvnoel TIG
OUOXETLOELG HETAEL AUTWV KAl KOWVWVLKO-Onpoypadikwy, PuxoAoyLlkwy mapayoviwyv
KOLL XOPQAKTNPLOTIKWY TOU TPOTOU {WNG TWV CUUPETEXOVIWV Kal Y] va EKTLUACEL TNV
TIPOYVWOTIKN LKAVOTNTA OUTWV OTNV €nimtwon ¢ otedaviaiag vooou Kol Twv
mapayovtwy Kvduvou autng péoa amo meplodikolg enmaveAéyyoug ota 1.5 kat 10
Xpovla.

To emblwkopevo TeAlko péEyeBog tou Selypatog mpoékue Uotepa amod tnv
ovAAuon  OTATLOTIKAG oxVOC, OUTWG WOTE VA ETUTPEMETAL  TIPOOTITIKN
napakoAovBbnon 10 etwv, n anotipnon Siadopwv peyoAltepwv and 10% otov
EKTILWHEVO OXETIKO kivbuvo (ZK), oe emimedo OTOATIOTIKAG ONUAVTIKOTNTOAC
HLKpOTEPNCG Tou 0.05 (T p) KoL Pe otatlotiki Xl >80%, yla eAéyxoug Suo
kateuBuvoewv. H stypatoAnia nrav tuxaia, kot SLaoTpwpaTOonoLlnUEVN ava TTOAN
(ue Baon tov MANBuouo Twv SAUWV KAl KOWOTATWV TNG Ymepvouapxiog ATTIKAG
KaBwg emiong Twv vopapxlwv AvatoAlkAg Kot AUTIKAG ATTLKAG), NALKLOKN Katnyopla
kat ¢pUAo. Me Baon tnv mMAnBuoulakn otpwpatonoinon tng EOVIKAG ZTATIOTIKAG
Ynnpeoiag t¢ EANadog (E.Z.Y.E.) Snuioupyndnkav “xapteg” ava meploxni UEAETNG,
€T0L wote va tpoodlopiletat emakplBwe o MANBUOUOC-0TOXOG.

Ito Oeilypa ocuumeplAndOnkov ATOHA QOTIKWY, NHULOOTIKWY KAl QypOTIKWVY
nieploxwv. Kabwg otn Attikn StafLel mepimou 10 40% tou mMAnBuopol 0AOKANPNG TNG
xwpag (Mnyn: E.2.Y.E. 2001), To. AMOTEAECUATA KAl EMAYOUEVA CUUMEPACUOTO ATIO
TN UEAETN - Kal Pe SE6OUEVN TNV OVTUTPOOWIIEUON OTO SElyHa KAl NULOOTIKWY Kol
OyPOTIKWV TEplOXWV — Ouvavtal va Bewpouvtal YeVIKEUOLWUA Yo OAn TNV
Hrelpwtiky EAAGSa, to &g OSelypa aviurpoowrmeutiko adol mapatnpndnkav
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€AAOOOVEC UOVO, WN OTOTIOTIKA ONUAVTIKEG SLaPOPECG, WE TIPOCG TNV KATAVOWUN ToU
dUAoU KaL TNG NALKIAG avapeoa oto Selypa Kal Tov EAANVIKO TTANBuouO.

META TOV OPLOUO TWV TEPLOXWY, O OXESLOOUOC amaltoUoe TNV Tuxaia emloyn
EPYAOLOKWV XWPWV —SNUociwy Kol LOLWTIKWV- KEVIPWY CUYKEVTIPWONG NALKLWUEVWV
KaBwg Kal SnUOTIKWV Xwpwv. Katormiy, dlevepyeito tuxaia emhoyr atopwy (UE TN
uEBodo tng duadikng akoAoubiag tuxaiwv aplOuwv omou 1=évta&n otn UeALTN,
0=pn évtagn otn UeAETN), amo TIG Aloteg mou eixav dnuoupynbel yia kaBe xwpo. Me
TOV TPOTO aUTO, emItelXOnke eAaylotomoinon TnN¢ CUMUETOXNG €Behoviwv oOTn
HEAETNG KOL KATA CUVETELA, TIEPLOPLOUOG TOU CUOTNHUATIKOU OPAAUOTOC KATA TNV
emiloyn. To TPwTOKoANO TPoEPAeme akoOpa, TNV €mAoyr €vOG ATOUOU avd
OLKOYEVELQ, OLKOSOULKO CUYKPOTNHA KOL TETPAYWVO.

Amo 1o delypa twv 3042 atOUWY TIOU TEALKWG AVTATIOKPIONKav 0To KAAEoUA
™G peAeétng ATTIKH 1514 Atav davépeg (48%) kat 1528 yuvaikeg (52%). Ot avdpeg
elyav nAkia ano 18-87 £1n, evw ot yuvaikeg 18-89 £1n.

Ta Sladopa otolxeia ouyKevipwONKAV HECW OUVEVIEUEEWV HE TN XPNHon
TUTIOTIOLNUEVOU epwTnuatoAloyiou, amd toug epeuvntég mediou (kapdloAdyoug,
SlattoAoyoug Kol VOONAEUTEG). ZTn OUVEXElR T oTolxela kwdlkomowibnkav o€
otatlotikn Baon dedopévwy Tou oXeSLACTNKE yla TOV OKOTO TNG UEAETNG ATTIKH.
Metd tn Aqn tng ouvévteuéng, aMOKAELOTNKAV ATO TN UEAETN ATOUA LE LOTOPLKO
KN 3 &AANG aBnpwokANpwTLKAG VOoOU KOBwWC Kal Atopa HE yvwoth kakornBela. Ot
CUMMETEXOVTEC Oev Emaoyav amnod Kaula ofela vooo, Omwg amAd Kowod KpuoAoynua,
ofela Aolpwén tou avarmveuoTtikol, 0dovTika poBARuata MAnyUéva e GAeyuovn,
aMou eidoug ofeiec Aolpuwelc-dAeyYUOVEG 1 KOKWOELS, OUTE €lxav UMOOTEL
omoladnmote pellova XELPOUPYLKN eMEPBacn I EAAcoova XELPOUPYLKH Tpatn, uia
eBdouada mpo ¢ Evapéng TNG LEAETNC.

To xpovikd &laotnua 2012-2013 mpoonABav 2583 dtopa ek twv 3042
OUMUETEXOVIWV TNG MEAETNG ATTIKH yia emavéleyxo (85% mocootd CUMUETOXAG).
Amo ta 459 atopa mou xabnkav otn dekaetia, ot 224 xabnkav Adyw AavOacouévwy i
AKUPWV OToLYElwV emikowvwviag, kat ot 235 apvAbnkav tn ocupuetoxn tous. Oco
adopd otnv KapdLlayyELOKN EKTIUNON KATA Tov emavéleyxo, Sedopéva xwplic kauia
ENewpn AdOBnkav and 2020 eBelovtég. EmumAéov, dev mapatnpnbnkav dtadopég
000 apopa OTNV KATAVOUN WE TtPoG To PpUAO Kal TNV nAwkia oto dedopévo delypa kat
TO apXLko (p’s >0.80) (Panagiotakos DB et al. 2014).

O emavéAeyxoG EYLVE LECW TIPOCWTTILKWY CUVEVTEVEEWV Kal TEPAQBOVE:
= [lopovoa Katdotacn vysiag twv aobevwy (ev {wn i Bdvatog)
" Jatpkod otopkd (6nA., afloAoynon yia  uméptacn, OSuoAuudatuia,
cakxapwdn dtafntn)
*  Enintwon (Bavatndopa r pn) KN (OEM, ayyslako eykepaiiko)
=  AfloAdynon OSlatpodikwv ocuvnBewwv (pHéow €ykupou EZKT) kot Babuou
pookoAAnong otn Meooyelakn diatpodn (Léow MedDietScore)
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=  AvBpwrnopetpikd otolxeia (Bapog, uog, mepldépela peong Kat yodwv)

* Jwuatikn OSpaoctnpotnta  (HEow evog  Oelktn TOU  aviavakAd TNV
eBéoupadlaia evepyelokn Samavn, PECW TNG ouXVOTNTACG, SLAPKELOG Kol
€vtoong Tng aoknong)

3.3 Biondwkn

OAa ta dtopa evnUEPWONKAV Lol TOUG OKOTIOUG TNG HEAETNG KoL £dwoav TV
€YKPLON TOUC Yylo TN OUMMETOXN. H HeAéTn eixe emumAéov TNV €ykpLon TtNng
Ermotnuovikng Emtponng ¢ A’ Kapdioloyiknig KAwkng, tng latpikng ZXoAng tou
MNaveniotnuiov ABnvwy, MAnpwvtag TI§ mpolinoBéaoelg tng Staknpuéng tou EAcivkl
(World Medical Association 2000).

3.4 Metprnowua Yo paKkTtnpLoTIKa

ZuvoAlkd otn peAétn ATTIKH peletiBnkav dnuoypadikd otowxeia (m.x. ¢ulo,
NAKia, popdwTtikd emninedo, €l0OdNUA), KABNUEPLVEG ATOULKEG ocuvnBeLeg (uatkn
SpaotnpléTnTa KoL AOKNON, KATVIOMO, KATAVAAwon aAKOOA KAT), SLatpodLKEG
OUVNBELEG, CWHATOUETPIKA XAPAKTNPLOTIKA (T.X. Bapog, LYog, AMZI, TePIUETPOC
HEONG KAl LOXlWwV), LOTPLKO KANPOVOULKO LOTOPLKO (eL8ka Tepl KN KoL OXETIKWV
TIAPOYOVIWY KLWWOUVOU), OTOUIKO QVAUVNOTIKO Kol POPUAKEUTIKA aywyn (Ue
dlaitepn pvela o evdexopevn avii-umepTaoLKr, avTldlaBnTikn f avTATTO ALK
aywyn), WQuxohoylky €eKTiUNON Kol TIOAPAKALVIKEG-EPYAOTNPLOKEG TIAPAUETPOL
(atpatodoyikeg e€eTAoELG, yeVETIKOL OEIKTEG KaL NAektpokapdloypadnua).

Itnv mapovoa PeAETN TO evOLADEPOV EOTLAOTNKE OTO KOLVWVLKO-OLKOVOULKO
enimedo koL otnv oxéon tou MPE KapdlayyelakoUg Topdyovteg KvdUvou Kat
Slatpodkég kot Aounég ouvnBeleg. AkoAoUBwC Aowdv, efetdlovtol avaAUTIKA,
HOVOo autol oL tapayovteg ou aglomotidnkav anod tnv napovoa StatpPn kot 6oot

KplBnkav mBavol cuyxuTIKoL TapAyovIeC TNV MpoavapEPOUEVN OXEDN.

A§Ll0Adynon kowvwviko-Snuoypapikwy uetaBAntwyv

H apxikn aflohoynon meplhapBove mAnpodopileg OXETIKA HE KOLWWVLKA Kol
Snuoypadikd xapaktnplotikd (dvAo, nAwkia, HECO €TAOLO €L0OONUA KAl €Tn
omoudwv). Q¢ pog To LopPWTIKO TOUG EMIMESO, OL CUMUETEXOVTEG KaTaTAXONKOV
o€ XOUNAG pe Ayotepa amnod 9 €tn onoudwv, péco pe 10-12 €tn (exmaibevon dvw
NG UTIOXPEWTLKAG, SnAadn, AUKELO 1) TEXVIKEG OXOAEG), UPNAS e TtEpLOOOTEPA ATTO
12 £€tn (MavemoTNULAKES ) AAAEG AVWTEPEG/ AVWTATEG OXOAEG).

AloAdynon KAwvikwv napayoviwv
H aptnplakn mieon petprnbnke oto téAog TN Ppuolkng e€€taong Kal adou o
e€etalopevog Bplokotav o kablotry B€on touldylotov yla 30 Aemtd. AapBavotav
aro kapSloAoyo, tpeLg popég oto Sekl XxEpL, - To omolo Empeme va eival xaAapod Kat
KoA&d otnpwldpevo amd tpaméll- oe ywvia 45 ° amd tov kopud (ME T Xprion
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oduyuopavopétpou ELKA, tng yeppavikng etaipeiag Von Schilieben Co). Av yua
KAamowo AGyo, n UETPNON Ywotav oto AAAO XEPL, AUTO ONUELWVOTAV OTNV KAPTA-
EPWTNUATOAOYLO TOU atopou. Eniong onuelwvotav tuxov Stadopd otnv PnAdadnon
ToU 0dUYUOU OTIC KEPKLOIKEG optnpieg twv OUO Xepuwv, OMOTE O AUTAV TNV
TMEePUMTWOoN, aptnplakn Tmieon HeTplotav kot ota &vo akpa. O YpoOvog Tou
pecohafovos PETAEU TWV METPACEWV NTAV aKPPBWC 000¢ amalteito yla tnv
kataypadn TNG TPONYoUHEVNG HETPNONG Kol To TANPEG EedoloKwHA TNG
nepxelpibag. Mpo tng HETPNONG TNG APTNPLOKNAG TILECEWC EAEYXOTAV OTL N OTAAN
vbpapyvpou Atav oto 0 mm Hg NG KAlHaKAG, OTav n TEPLXELPLOA ATOV EVTEAWC
Eedpouokwpévn. To emninedo TNG CUOTOALKN G apTNPLAKAG Ttieong kaBopl{dtav amnod Tov
TPWTO AXO KAANAG OKOUOTIKNG TOLOTNTOG, VW N SLacToAKA Tiieon amd tnv mARpn
e€adavion twv emavalapPfavopevwyv Nxwv (daon V). AANayEg otnv €vtaon Twv
Axwv &ev aflohoynbnkav. Ta Atopa pe pEoA emimeda apTnPLOKNG TIECEWS (oa A
pueyoAUtepa twv 140/90 mm Hg kabBwg kot eKkelvol UMO  OVTLI-UTIEPTOOLKN
APUAKEVUTIKA aywyn Katatdxdnkav oTtoug uneptactkolg, cUpdwva Ue TN ouvhRon
TIPAKTLKN TWV EMLONULOAOYIKWVY PEAETWV.

Q¢ untepyxoAnotepolatpuia oplotnkav enineda oAlkAG X0AnoTEPOANG VNOTELOG
> 200 mg/dl 4 n AqPn vmoAutSapkwv Gappakwy. Ta Atopa SlayvwotnKkav Ue
HeTABOAKO cUuvEpopo cupdwva e Tov oplopd NCEP:ATP III.

Anotiunon tou tpomou {whg

Q¢ Kamviotég oplotnkav autol mou kamvilav TOUAAXLOTOV €va Tolyapo
NUEPNOLWG. Autol Tou oplotnKav wg MEPLOTACLAKOL KATVIOTEG (AlyoTepa amod emtd
tolyapa ava eBdoupdada) kataypddnkav kal cuvOUACTNKAV HE TOUG KOTVIOTEC,
AOyw TOU MIKPOU TOou¢ aplBuol. Q¢ pn Kamvioteg Bewpnbnkav autol mou &€
Sdokipaocav otn {wh toug oUTE éval TOLYAPO KOl WG TPWNV KATIVIOTEG oplotnkav
autol mou eixav SLakOPEL TO KATVIOUA, TOUAAXLOTOV €val XpOvo Tiplv TNV €vtaén
TOUG OTn MEAETN. Ol OXETIKEG MANPODOPLEG OXETIKA HE TLG KOTIVIOTIKEG OUVHOELEC
OUAAEXONKaV pe BACN TO TUTIOTIOLNUEVO EPWTNUATOAOYLO TTOU OXeSLAOTNKE ELOIKA
yla T HeAETN (Slepeuvwvtag Ta €T KAMVIOUOTOC, TOV NUEPAOLO aplOUO ToLlyapwy,
Ta altia dtakomng Kabwe emiong kat TNV €kBeon oe madNTIKO KAmviopa). la tnv
TLOAUTIOPOYOVTIKI] OTATLOTIKN) avAaAucn, o aplBudg Twv tolydpwv amodobnke oe
TAKETA- Xpovia (0 aplBuog mokétwv/ nuépa emi  xpovia  Kamviopatog),
TIPOCAPHUOCHEVO OE TIEPLEXOUEVO VIKOTIVNG 0.8 mg/ Tolydpo.

00c0 adopd oTNV EKTIUNON TNG CWHATLIKAG §pacTtnpLoTNTAC, XPNOLUOToLRONKE
pio ouvormtiky €kdoon (7 epwtrioswv) tou AleBvoug EpwtnuatoAloyiou Duoiknig
Apaoctnpotntag  (International  Physical  Activity Questionnaire, IPAQ)
(Papathanasiou et al. 2009). Katapxnv, AndOnke umoyv n cuxvotnta (bopég ava
efédouada), n Obuapkela (Aemta oava ¢opd) kot n  €vrtaon TNG PUOLKAG
Spaotnplotntag, Katd tnv teAeutaia xpovikn mepiodo. H évtaon tN¢ CWHATLKAG
Sdpaoctnplotntag Babuovounbnke e moLoTIkoUg 6poug o ehadpd (<4 kcal/ Aemto,
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XOPOAKTNPLOTIKA §paoTnPLOTATWY OMw¢ To apyo Badloua, n otatiky modnAaocia, ot
ehadpécg dataoelg kAm), pétpla (4-7 kcal/ Aemto: yopyo mepmdatnua, modnlato
unaiBpou, koAUuBnon pétplag évtaong) kat €vtovn (>7 kcal/ Aemto: éviovo
Badlopa oe avwdEpela, TPEEUO UEYOAWV ATIOOTACEWV, YPAYOPN N OYWVLOTIKN
nodnAaocia, ypriyopn koAUUPnon eAevBepou otuh KAT). OL CUUUETEXOVTEG, OL
omoiol &g O&nAwoav ocwpatiky Opaoctnploétnta, opilotnkav w¢ ¢GUOIKA N
Spaotnpot (dnAadn otL Siayouv kabiotiky Iwn). Ma 6Aoug toug uTIOAOLTTOUG,
noAarmnAactalovtag tnv efdopadlaia cuxvotnta, Ue tn SLAPKELQ KAL TNV €viaon
™M¢ duolknG SpacTnPLOTNTAG, UTIOAOYLOTNKE €vag €LOLKOG SelkTNG, TO HETAPBOALKO
Looduvapo ava Aentd doknong, yla dtapkela piag eBdouddag n MET (Metabolic
Equivalent Task) (6mou éva MET avtiotolxel oto ofuyovo mou XpnoLUOTOLEL TO
owpa otav Kabetat).

Me Bdon ta TpLltnuopLa tou SeikTn, ol cwHATIKA dpacthplol katataxdnkav oe
TPELG OUASEC: YaunAng puotkrg Spaotnprotntag (1° tprtnpuopo), pecaiag puokic
Spaoctnpotntag (2° tpunuopo) kat uvPnAig Puowkng Spaoctnpwotntag (3°
TPLTNUOPLO).

A§loAdynon avIpwmouUETPIKWVY XOPOAKTNPLOTIKWY

To UYo¢ Twv atopwv petpnBnke pia dopd, otpoyyulomolnuévo oTo
TIANGCLECTEPO ULOO TOU €KOTOOTOU TOU HETPoU. Katd tn HETPNON TOU QVOOTAUATOC,
T atopa tou Selypatog dev €depav umodnuarta, eixav tnv MAATN TOUG (ol KO
OKOUUTILOUEVN O€ LETPO TOU TolXou Kal Toug odpBaApoug va kottalouv iola eumpoc.
To Bapo¢ Twv atopwv-Xwpic umtodnuata, pe eAadpad Evduon- LetpnBnke uia ¢popa,
ue papdo eflooppomnnong. H uyapld puBulotav Kol eAeyxoTav MPLWV Kal LETA amnod
kKaBe TUylon. OL UETPNOELG oTpoyyuAomolBnkav otnv TMANCLECTEPN €KATOVTASA
ypappapiwv. Itn ouvéxela, o AMZI unoAoyiotnke wg To mnAiko tou Bapou¢ (oe kg)
TPOG TO TETPAYwvVOo Tou UYPoug (oe m). ZUpdwva HE TG LOXUOUOEG odnyleg, wg
noxuoapkio opiletat AME > 29.9 kg/m?, evid To uTtépPapo Xopaktnpiletal To ATopo
He AMS 25-29.9 kg/m? (WHO 2000). Metpribnke €miong n mepiUeTpog péong (waist
circumference- WC) oe ekoatootd (oto péoo 12°° mAeupol Kat Aaydviog
akpoAodiag), kabwg Kal n mepipeTpog oxiwv, oto 1o npoefExov onueio (WtHR). OL
TIEPLUETPOL QUTEG XPNOLUOTIOLRONKAV yLOL TNV EKTLUNON TNG KEVTPLKAG TtaXUoApPKiag.
QG KEVTPLKNA TIOXUCOPKLO OPLOTNKE N TEPLUETPOC HEONC = 94 cm OTOUG AVOPEC Kal =
80 cm otLg yuvaikeg (Dobbelsteyn CJ et al. 2001).

Epyaotnplakég HETPHOELS

Ta delypata tou aipatrog AdOnkav petatyu 8 kat 10 m.u., o kabilotr B€on
HeETA amd 12wpn vnoteio kot amoxn amd to aAkooA. H Bloxnuikn avaAuon
OlevepynBnke, yla OAEC TIC TEPUTTWOELS, OTO (6l0 €pyaotiplo, Tmou TAnpol ta
kpLtipla twv Epyaoctnpiwv Avadopdg tou NOY.
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= Métpnon Autdatpikov tpodpil

Ot Bloxnuikeg €€eTtA@OelG: OALKA xoAnotepoAn opou (mg/dl), HDL-xoAnotepoAn
(mg/dl) kat TG (mg/dl) petpnBnKov XPNOLUOTIOLWVTAG XPWHATOYPOPIKS) €VIUMLKN
uEBodo oe évav auvtopato avoaAutr Technicon RA-1000 (Dade Behring, Marburg,
Germany). H HDL-xoAnotepoAn mpocdlopiotnke HETA amd amomAucn Twv
TIEPLEXOUEVWV otV  apo B pe  deftpavn-payviolo-xyAwpo. O 0pO¢ TOU
XPNOLUOTIOONKE yla TIG LETPAOELS TWV AULSiwv CUAAEXTNKE AUEoWC UETA TN ANYNn
aipato¢. H LDL-xoAnotepoAn umoAoylotnke He TN xprion tou tumou Friedewald:
{oAwkn} xoAnotepoAn}-{HDL-xoAnotepoAn}-1/5 {TG} (Friedewald WT et al. 1972).
Ynipée €0WTEPLIKOC TIOLOTIKOG EAEyXOC yla tnv aflOAOYyNnon tng €yKupOTNTAC TWV
HeBOdwV HETpnong TnG XoAnotepoAng, Twv TG kat tng HDL-xoAnotepoAng.

*  Métpnon YAukoIng
Ta enimeda yAukolng oto aipa (mg/dl) petpnbnkav apéows petd tn Angn, e
avaAutr Beckman Glucose Analyzer (Beckman Instruments, Fullerton, CA, USA).

*  Métpnon Selktwv pAEYHOVIG

Mo tov kaBopLopd tou WWwdoyovou, To aipa TEBNKE o aVTLNKTKO Ue 3.8% KLTPLKO
Tpwatplo (avaloyia oykwv 9:1) kat PuxOnke woodtou duyokevtpnBel. To vwdoyovo
(mg/dl), n vPnAng evawoBnoiloag CRP (mg/l) kal To apuAoelbég opol A-SAA (mg/l)
ueTpnOnKav pe avtopato vedpelopetpntn (BNIl tng Dade Behring, Marburg GmbH,
Marburg, Germany). H CRP gixe e0pog tipwv amo 0.175-1100 mg/L Kal GUVTEAEOTEC
HETAPANTOTNTOG WMIKPOTEPOUG amd 5%, to (6lo kat to SAA, evw oL avtiotolyol
OUVTEAEDTEG yLa To LVwdoyovo Sev Eemepvoloay to 9%. H IL-6 (pg/ml) petprnBnke pe
vPnAng evaiwobnoiag (eviupo-mpoobepuévn) avooodokLpaoio Kol €lxe oUVTEAEDTN
uetapAntétnTog <10%. Ma tov Mocotikd mpoodloplopd tou TNF-a (pg/ml) ota
Oelypata amd TOV O0pO TWV OUMPUETEXOVIWV, Xpnowdomow)bnke to “kit”
avooodokipaociag “Quantikine HS/human TNF-alpha” (R & d Systems INC.,
Minneapolis, Minnesota).

*  Métpnon Selktwv 0§EL8WTLKOU OTPES

H ofelbwpévn LDL-xoAnotepoAn (U/L) petpriBnke oto mAAOpa HE TN XPHoN
evlupika-ntpocdedbepévou avtidpaotnpiou, oe Sokipaoia avocoamoppodnong
(Mercodia AB, Uppsala, Sweden) kat texvikr ELISA. To avapevopuevo eUpog TLILWV TNG
oeldwpévng LDL Atav 30-120 U/L kat ot ouvteleotég petaPfAntotntag Sev
Eemepvoloay to 3%.

H oAk} avtiofeldwtikn tkavotnta-TAC (mol/L) HeTtpnONnKe pE XPWUATOUETPLKN
Sdokipaoia otov opd (ImAnOx — Immunodiagnostik AG, Bensheim, Germany). O
KaBopLoPOg TNG OALKAG aVTLOEELOWTIKNAG tkavotnTtag Baoiotnke otnv avtidpacn tTwv
oVTLOEELOWTIKWY Tou Oelypatog pe €va koBoplopévo moood umepofelbiou Tou
uvdpoydvou Tou xopnyndnke e€wyevwe. H tipn twv 280 umol/l BewpnBnke xaunAn
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QVTLOEELOWTIKN  LKAVOTNTA evw TIHEG uPnAoTepeg amo 320 umol/l Bewpndnkav
vPnAéc olpdwva pe Tov TpounBeutr). OAoOL oL OUVTEAEOTEG TNG OALKNG
avTo&eldwTIKNG tkavotntag Sev Eemepvoloay To 7%.

*  Métpnon petaBoAkov npodil

MNpdéodata, mpotdabnke o Asiktng ZmAayxvikoU Aimoug (Visceral Adiposity
Index-VAI) wg amAog kat aflomiotog Seiktng avayvwplong tng SuoAeltoupylag tou
Amwboug oToU otV TEPUMTWON TNG KEVIPLKAG TUTIOU TAXUOOPKIOG TIoU
avtavakAwvtag kapSlopetaBoAiko kivbuvo (Amato MC et al. 2010). Ztn UeAETN
ATTIKH o VAI umoAoyiotnKke ylo KAOe CUUUETEXOVTA HE OTOLXELD ATO TNV APXLKA
aflohdynon twv eBehoviwv. Ev ouvtopia, xpnowomnowwviag to AMS (kg/m?), WC
(cm), TG (mmol/I) kat HDL (mmol/I), oL TpOTELVOUEVEC EELGWOELC YLO TOV UTTOAOYLOUO
tou VAl og avOpeg KOl YUVOLKEG lval OL TTApaKATW:
MNa toug avdpeg:

VAI wc ( TG ) (1.31)
= X X
(39.68 + (1.88xBMI))) \1.03/  \HDL

I TG yUVaikeg:

VAJ = wc ><(TG )X<1.52)
~ \(39.58 + (1.89xBMI))) " \0.81/ " \HDL

MNa tg mopovoeg avaivoelg, o VAl SlapéBnke oe tetaptnuopla (<2.4; 2.4-
4.5; >4.5) oto Selypa TG HEAETNC.

To 2005, ypnowporowwvtag dedopéva amd to 3° National Health and
Nutrition Examination Survey (NHANES Ill), o Henry Kahn mpotelve Tov umoAoylopd
tou Asiktn Aumwdou¢ Zuoowpeuong (Lipid Accumulation product-LAP) pe Bdon tnv
niepipetpo péong, (WC og cm) kat ta tplyAukepidia vnoteiog (TG oe mmol/L):

MNa toug avdpeg:

LAP = [WC(cm) — 65]X[TG (mmol/1)]
la T yuvaikeg:

LAP = [WC(cm) — 58]X[TG (mmol/1)]

e aut) tn Aoy dawotav otL o LAP ef€Bete KaAUTEPEG OUOXETIOEL yla va
TEPLYPAYEL TNV UTIEPOUCOWPELCN ALTTOUG OTNV KEVTPLKN TIaXUoapKia Kot pavnke va
€XEL KaAUTEPN amodoaon otnv avayvwplon tou kapdlayyeltakol kKivduvou (Kahn HS et
al. 2005).

AloAdynon diatpoikwv ocuvnIsiwv

H afloAdynon twv Slatpodilkwv cuvnBewwv otnpixBnke oe éva €ykupo
NUUTOOOTIKO  €pWTNUOTOAOYL0  eBbopadlaiag kataypadng 1TNG OUXVOTNTOG
Katavalwong twv tpodipwyv (EZKT), mou cupmAnpwBnKe amd TOUG CUUIETEXOVTEG
hue tn Bonbela ekmaldevévwyY aTOHWY. TO €PWTNUATOAOYLO TIPpOEPXOTAV Ao TO
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epyaotiplo Yylewvng kat Ermudnuiodoyiag ¢ latpikng ZxoAng tou Mavemiotnuiou
ABnvwv Kal gival (610 pPe auTO TIOU XPNOLUOTIOLELTAL KOL Yla TO EAANVIKO TUAMA TNG
ueAétng Evpwrnaikig Mpoomtikn¢ Epeuvag yla tov Kapkivo kat tn Atatpodn (EPIC)
(Katsouyanni K et al. 1997). ZntiBnke amd 6AouUG TOUC CUUUETEXOVTEG VO avadEPOUY
™ uMéon nuepnowa 1 efdopadiaia mpoocAndn Sladdpwv TPODiHWV TOU
Katavalwvayv otn SLapKeLla Twv TeEAeuTalwy 12 pnvwyv, kabwg kat To péyebog tng
uepidac avtwv (Uikpn, peoaia Kot LeydAn, o€ oUyKpLON KE AUTHC TOU €0TLOTOPLOU).
Katomy, n ouxvotnta KatavaAwong KAaBe TPOdLUOU TOOOTIKOTOONKE KoTA
npocéyylon, amodidouevn oe Ppopé¢ ava pnva. Etol, n nUEPHOLX KATAVOAWON
noAamAaocldaotnke emni 30 kat n eBSopadlaia emi TéooEpa VW HUNOEVIKN TLUA
anodobnke oe tTpoOdLUa TTOU KaTtavaAwvovtav omavia 1 oudémnote. H katavalwon
OAKOOA peTpNOnke pe motApla Tou Kpaowou (150 ml) kat moootikomolnOnke
avaAoyw¢ ¢ mpooAndng aBavoAng (g./moto). Eva TOTO TOU  Kpaolou
tooduvapovuoe Pe cuykevtpwon abavodng 12%. Emeldn ta amootaypata (AKEp,
ouiokt, Botka, T{V UMPAVTL, KOVLAK, oU{o, GAAQ TTOTA) OTIAVLA KATAVOAWVOVTOV OTO
e€etalopevo Oelypa ol avaAUCELG TIOU TAPOUOCLAIOVTIAL ETIKEVIPWVOVIAL OTNV
Katavalwon pnupog kKal kpaolol. Z0udwva emopévwe e to FFQ, n katavaiwon
kpaoloU (AeukoO Kal KOKKLVO) Kal urupag Slalpebnke oe Tpelg katnyopieg: (i) amoxn
(undevikn  katavailwon), (i) >0 kat <1 motnp/eBdopada «kar (iii) >1
notpy/epdouada.

Ta tpodLua =56 dayntd katl motd mou ocuvnBileTal va KatavaAwvovtol oTnv
ENM\ada- kabBwg kot AMeC SlLaTPpOodLKEC €EPWTNOEL TIOU TIEPLEXOVTIAV OTO
EPWTNUATOAOYLO eival ta akoAouBa: Pwut (Aeukd [ pavpo), mallpadt, upaplka,
PpUTL Kal GAAa pn emefepyacpéva dSnuntplakd, ¢pouta (MoptokAAla, povtapivia,
unAa, oxAadia, kapmoull, memovi, podakivo, otadUAla, Pepikoka, Kepdola,
dpAouAeg, umavava, ouka, ovavag, aktwidia, ofokavto, ¢polta KoOumooTa,
dpouta amofnpapéva KAT), Aaxavikd (omavaki, poapoUAL, Adxovo KAm), oompla
(bakég, peBiBla, PpaocodAla KAM), MATATEG, HIKPA N peydda Yapla, Stddopa €idn
kpéato¢ (Bodwo, xolpwod, apvi, KOTOMOUAO) Kal Tpoiovia Toug (aAAAVTIKA KATT),
Stadopa yAukd (cokoAdTta, KEWK KATT), YAAQKTOKOULKA Ttpoiovta (MARpn Kat xapunAwv
Autapwy), omwg tupl, yaAa, ylaoUptl Kal TEAOG aAKooAoUxa TOTA OMwE €miong o
KadEC kal To todl. Ooov adopd ota pn aAkooAouxa motd Kot podruata, umnpxaV
EPWTNOELG OXETIKA UE TNV Katavalwon dltadopwv eldwv kadé Kal toaylou. OAa ta
eldn ko€ (otyulaiog, eEAANVIKOG, GiATpoU i KATIOUTOIVO) MPOCAPUOCTNKAV CE OYKO
150 ml kot ouykévipwon kadeivng 28% (Bunker ML et al. 1979). Megtd tnv
avanpooapuoyn 1 “npocappocpévo dAt{avi kade” (A6 150 ml) .ooduvapoloe pe
450 ml kadé oiAtpou 1 300 ml otyplaiov. ZVUPWVA HE TNV TIAPATNPOUUEVN
katavoun kadé dnuoupyndnkav 4 katnyopleg: anoxn, xaunAn katavalwon (0-150
ml/nuépa), pétpla katavaAwon (150-250 mi/nuépa) kat avénuévn katavaAwon
kade (> 250ml/nuépa). Emiong, kataypadnke n katavalwon kodé xwpic kadeivn
(vtekadewe) (n= 47), aA\d, Aoyw TepLopLopEVNG avadopdg, dev ouumepAndpOnke
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otnv avaluon. TEAOG, OXETIKA HME TNV Katavalwon eAawdAadou, OAoL ol
CUUMETEXOVTEG Tapeiyav Aemtopepelc mMAnpodopleg yla TNV KatavaAlwon laiwv,
BoutUpou koL popyapwvwv avadépovtag tn xpnon Owadopwv ehaiwv otnv
KOONUEPLVA LAYELPLKN KAL TNV TIPOETOLUACIO YEUPATWY (TL.X. TPOCORKN 0 COAATEG,
OGATOEC KATT). ZUpdwva UE TNV avadepOUevn KatavaAlwon ehatoAadou mou eixe
OnAwBel €fapxng, OL OUPUETEXOVTEG TNG MEAETNG Taflvoundnkav o€ OOOUG
xpnotuornotovoav eAatdAado kabnueplva kat oe 6ooug Sev Katavalwvav KaboAou.
Ynipée nepattépw taglvopnon os: pndevikn katavalwon ehatdoladou (xprion dAAAwv
ehalwv ektog amo eAaloAado), Helkt xpron (katavalwon eAatoAadou pall pe aA\a
€h\atla) Kal armokAeLoTIK Xprion €AaldAadou (KatavaAwon OmMOKAELOTIKA KOl HUOVO
ghaoAadou).

Anortiunon npookoAAnon¢ otn Meooyeiakn Aiatpopn (MedDietScore)

Mpokeluévou va meplypadel to ouvvolo tng Slatpodikng mpoécAndng,
xpnotuornow)nkav cuvBeToL mivakes BabuoAoynong, mou eival amapaitnTol yio tv
EKTIUNON €TUONULOAOYIKWY OCUCXETIOEWV. 2ZTIG OLAdOPEG CUOXETIOELS TA TPOPLUA
napouaotalovtal cuxva opodomolnuéva (m.X. YAAAKTOKOULKA, ¢pouTa, AAXOAVLKA).
QoTt600, 0TO EMIKEVIPO TNEG LEAETNG KO TwV SladOpwv cuoxetioewv BpEBnke Kuplwg
n MA.

To Meooyelako Slatpodikd mpotumo oplotnke cUpdwva He tn datpodikn
nupapida, mou €xel mpotabel anod to Avwtato Emotnuovikd upBouAlo Yyeiag tou
Yroupyeiou Yyeilag kat Mpovoiag (SSHC Ministry of Health 1999). Itn PBdaon tng
Tupapidag TomoBeTouvTaL TA CUXVA KATAVOALOKOUEVA TPOPLUA KAl OTNV Kopudn Ta
onaviwg. Xto mpotuno auto, Baaotkr tnyn Atmoug ivat To eAatdAado (lowg kat avw
ToU 40% TNG OALKAG EVEPYELOKAG TIPOCANYNG TIPOEPXETAL amO TO Alog, evw eival
Xapaktnplotiki Kat n vPnAn avaloyia MUFA mpog SFA). Elbomold emiong otolxeio
TOU HECOYELOKOU TPOTUTIOU €lval Kol N HETPLA KatavaAwon oivou (1-2 mothpla
KpaoloU nuepnoiwg, cuvodeUTIKA cuvBWC TWV YEUUATWY). EmutAéov, mapoAo mou
N KatavaAwon yAAaKTog ival mepLloplopévn, n Katavailwon tuplol (kuplwg pEtag)
KOl YLAOUPTLOU £lval OXETIKA UPNAEC.

AVOAUTIKOTEPQ, TO CUYKEKPLUEVO SLaTPOdIKO TPOTUTIO cuvioTaTOL OF:
= KaBnuepwv KATavaAwaon pn eNeEEPYOOUEVWY SNUNTPLOKWY Kal TPOTIOVTIWVY

tou¢ (Pwpl oAwkng dAeong, Jlupapkd, pult KAm), Aaxoavikwv (2-3

uepidec/nuépa), ppoltwv (6 pepideg/nuépa), ehatdoladou (wg kupLou Alroug

™G Slatpodrg) Kal yaAAKTOKOULKWY TPOLlovVTwY (1-2 pepildecg)

=  EBSopadiaio katavadwon Paplwyv (4-5 pepidec/eBdouada), mouAepikwv (3-
4 pepibec/efbopada), oompiwv, eAwv Kot  Enpwv  koprwv (3
Hepideg/eBdopada), matatwy, auywv Kot YAUKWV (3-4 pepideg/eBdopada)

= Mnviwalo KatavaAwon KOKKIVOU KpEATog Kol Tmpoldovtwv oautou (4-5
nepideg/unva)
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Apxik@, okolouBwvtag tn Aoylkn NG MECOYELAKNG TUPOUIOOG EKTIUABNKE n
katavalwon 11 opdadwv tpodipwy (Le yvwpova OtL ol TpodEg tng idlag opddag
€Xouv Tapopola eminmeda HAKPOOPEMTIKWY Kal ELOIKWV CUCTATIKWY), TIPOKELUEVOU
yla kaBe dtopo va umoAoylotel o Seiktng amotipnong npoonAwong otn MA (eUpog
0-55). Ot 11 opaddeg ATav Un enefepyacuéva oLtnpa, MATATEG, GpouTa, AQXAVLIKA,
oorpla, Papla, KOKKLVO KPEAG KAl TIAPAYwWYA TOU, TTOUAEPLKA, TIAN PN YOAOKTOKOULKA
npoiovta  (tupl, ylaoupt, yaAa) xpnon €AaldAadou OTO  payEipepa
(bopéc/eBbopada) kat aAkooAolxa motda (ml/nuépa, omou 100 mi= 12 g.
atBavoAng). O deiktng mpoékuPe wg To ABpolopa Twy Mt LEpous Babuoloylwy yla
TPOdEG KOVTA Kal pakpld and to Meooyelako dtatpodiko mpoturmo (Willett WC et al.
1995) koBw¢ kat ywa To aAkooA. Oco uPnAotepo to Slatpodikd okop, TOCO
HEYQAUTEPN N MPOOKOAANon oto Meooyelakd Slatpodikd mpdtumo (Panagiotakos
DB et al. 2006). Mo cuykekpLuéva, TpodEC TTou xapaktnpilouv tn MA (.. dpolta
A Aaxavikad, 6mweg avaAlBnke mapandavw) Baduoloyndnkav pe:

= 0, o€ MepUMTWON KNSEVIKNG 1 OTIAVLAG KOATOVAAWGNG

= 1, yia katavaAwon 1-4 ¢popég /unva

= 2 ylo KotavaAwon 5-8 dopeg/unva

= 3y 9-12 dopéc/unva

= 4y 13-18 popég/unva

=  5yla kaBnuepivr katavalwaon

AvtiBétwg, ya v KatavaAwon tpodwv mou Oe cuvadouv TOCO ME TN

OUYKEKpLUEVN Ttapadootakn dlatpodr, OMwG To KPENG Kal Ta Mpoldvta autou, n
KaOnuepwvn KatavaAwaon toug xapaktnplotav pe 0 evw Pe 5, n omavia i undevikn
KaTtavalwon Toug.

0oco adopd otn xprion aAkooA, 566nke:

=  BaBuoloyia 5, yia katavaAwon Alyotepwv amo 3 mothipla Kpaolol/nuépa

(300ml)

BaBuoloyia 0, ywo TNV KATAVAAWON TIEPLOOOTEPWY amoO 7 ToTHpLa

KpaoloU/nuépa | UNSEVIKNE KATAVAAWGONG

BaBuoAoyia 1-4 , yla TG EVOLAPETEG KATAVOAWOELG
MNa tnv akplBEctepn aplOUNTIKN AMEIKOVLION TNG SLATPODAG TWV CUUMETEXOVIWV
xpnotwornow)Bnkav ocuvbeteg Babuoloyieg, oL omoieg elval amapaitnteg ywo v
afloAdynon Twv emdnuLloAoylKwY ocucxeTioewv. Etol, xpnowuomow)Bnke pLa
Tpormormnolnuévn €kdoon tou apxtkou MedDietScore (eupog 0-55) (Panagiotakos DB
et al. 2006). 3tnv Ttpomomolnuévn Pabuoloyia mou xpnoluomowibnke, otnv
katavalwon natatag 666nke Babuoloyia 5 yla T cuvioTwpevn pdoAnyn twv 3-4
uepidbwv v efdopada, Babuoloyia 4 666nke yia 1-2 pepideg tnv eBdoupdda, kot
BaBuoAoyieg 3-0 666nkav yla omavia, ouxvh), TOAU ouxvh Kal kKaBnuepvi
KatavaAlwon, avtiotolxa. Mpokelwévou va UmMoAoylotel o Selktng amotiunong
npoonAwong otn MA, n Sdwatpodikny aflohoynon emavailndOnke oto dlo deiyua.
Bdosl mwvakwv ouvBeong tpodipwv, umoloylotnke emiong, n NUEPAOLO OALKN
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EVEPYELOKN TIPOOANYN TwV cUMHETEXOVTWY (o€ kcal) kot To mocootd cuvelodpopdg

KABe pakpoBpemtikou (Trichopoulou A et al. 2003). El81kd yia ta Airtn, uTtoAoyiotnke

N nuepnola mpocAnyn Airmoug (o€ g.), mpoepxOuevn amo kabe tumo pe Baon to
BaBuo kopeopoL tou (SFA, MUFA, PUFA) kat o Adoyog MUFA/ SFA.

Tuxvotnta Katavalwong (pepideg /eBdouada)

Mn eneéepyaocuéva Moté
dnuntplaka
(oAknc dAeonc Ywul, 0
{uuapikd, pull)
Moté
Moatateg
0
Moté
@pouta
0
Moté
Noyavika
0
Oonpla rote
0
Wapia MNote
0
. . , <1
Kokktvo Kpeag Kat mapaywyo 5
<3
MouAepika 5
, o <10
FAaktokoutka rpoidvra
(tupi, ytaovpt, yaia) 5

Xprion eAatéAadou oto

Uayeipeua 0
(popéc /eBbouadba)
AAkooAoUxa ota <300

(ml/nuépa, 100ml = 1 motrpt) 5

1-6

1-4

1-4

1-6

4

MNoté 2mavia

1

300

4

7-12

5-8

5-8

7-12

1-2

1-2

4-5

5-6

16-
20

<1

400
3

13-
18
3

9-12

9-15

13-

20

3-4

3-4

6-7

7-8

21-
28

1-3

500
2

19-
31
4

13-
18

8-10

9-10

29-
30

3-5

600

>32

>18

>22

>33

>6
>6
>10
>10
>30
0
KaBnuepwva

5

>700 1} 0
0

Nivakag 3.1. The Mediterranean diet score (MedDietScore)
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YnoAoyiouog tou avrtipAspuovwbdous @optiou ™ Slatpopng (Dietary
Intinflammation Index, D-All)

H a&lohoynon tou Slatpodikol avtipAeypovwdoug doptiov twv eBehoviwv
anotiunOnke cvudpwva pe tn pebodoloyia kal tn Aoyikr) tou Dietary Inflammation
Index (DIl) (Shivappa N et al. 2014). Ooudwva pe toug dnuioupyoug tou DII, n
Statpodikn mpdoAndn 45 Slatpodkwy TAPAUETPWY (LOKPOBPETTIKA CUOTATLKA
TPOIOVTWY OALKAG AAEONG, ULKPOBPEMTIKA Kal GAAa BLOSPAOCTIKA CUOTOTIKA OTWG
dAaPovoeldn, pnmaxaplkd kat todl K.Am., BA. MNivakag 3.1) kaL n oxéon Toug HE TN
dAeyuovn otnpixBnke oe Baocelg dedopévwy Tpodipwv amd 11 ywpeg (Hvwpéveg
MoAtteieg Apepikng, Hvwuévo BaoiAelo, TaBav, Mmnaxpély, Aavia, Me€wko, Ivbia,
Néa ZnAavdia, Auotpalia, lanmwvia, Notia Kopéa) pe okomd va dnuioupynBel pa
eviala  OVTUTPOOWTEUTIKY Bdon avaAuonG. 2Ttn  OUVEXELWD, TOo TpodLua
BaBuoAloynbnkav pe okop +1, -1 kat 0 avaloya pe to av avfavav, Heiwvav 1 dev
oaokovoav Kaula enidpaon, avtiotolxa, oe PpAeypovwdelg Seikteg (OmMwg avénuéva
enineda IL-1B, IL-6, TNF-a kat CRP), Bdaon tng BiBAoypadiag. Itnv mapouvca
StatpLBn, kat xpnowponowwvtag to EXKT tng peAétng ATTIKH, urtoAoyiotnke o deiktng
avtipAeypovwdoug Statpodng (D-All), eppéows péow tou DIl (avtiotpodn oxéon pe
10 DIl — &nA., Ta tpddLua Babuoloynbnkav pe okop +1, -1 kot 0 avaAoya pe TO av
uelwvayv, avéavay, 1 dev aokoloav kapila enidpaocn, avriotola, oe PAeypovwOELS
OelkTeg), e TO oKop TOU va £xeL BewpnTiko eVpog amod 10 Ewg 77.
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Food parameter Weighted numb(?r of  Raw inflammatory effect Overall inflammatory  Global daily mean SD'?
articles score:’= effect scoref intakei (units/d)
Alcohol (g) 417 -0-278 —0-278 13-98 372
Vitamin By (g) 122 0-205 0-106 515 270
Vitamin Bg (mg) 227 -0-379 —0-365 1-47 0-74
B-Carotene (ug) 401 -0-584 —0-584 3718 1720
Caffeine (g) 209 -0-124 -0-110 805 6:67
Carbohydrate (g) 211 0-109 0-097 2722 40-0
Cholesterol (mg) 75 0-347 0-110 2794 512
Energy (kcal) 245 0-180 0-180 2056 338
Eugenol (mg) 38 —0-868 —0-140 0-01 0-08
Total fat (g) 443 0-298 0-298 71-4 19-4
Fibre (g) 261 -0-663 —0-663 18-8 49
Folic acid (ug) 217 —-0-207 -0-190 2730 707
Garlic (g) 271 -0-412 —0-412 435 2-90
Ginger (g) 182 —0-588 —0-453 59-0 632
Fe (mg) 619 0-032 0-032 13:35 371
Mg (mg) 351 -0-484 —0-484 3101 139-4
MUFA (g) 106 -0-019 —0-009 27-0 61
Niacin (mg) 58 —1-000 —0-246 25-90 11-77
n-3 Fatty acids (g) 2588 -0-436 —0-436 1-06 1-06
n-6 Fatty acids (g) 924 -0-159 -0-159 10-80 7-50
Onion (g) 145 -0-490 -0-301 359 18-4
Protein (g) 102 0-049 0-021 79-4 13-9
PUFA (g) 4002 -0-337 —0-337 13-88 376
Riboflavin (mg) 22 -0-727 —0-068 1-70 0-79
Saffron (g) 33 -1-000 —-0-140 0-37 1-78
Saturated fat (g) 205 0-429 0-373 286 80
Se (ug) 372 -0-191 -0-191 670 251
Thiamin (mg) 65 -0-354 -0-098 170 0-66
Trans fat (g) 125 0-432 0-229 315 375
Turmeric (mg) 814 -0-785 —0-785 5336 7543
Vitamin A (RE) 663 -0-401 -0-401 983-9 518:6
Vitamin C (mg) 733 -0-424 -0-424 118-2 43-46
Vitamin D (ug) 996 -0-446 -0-446 626 221
Vitamin E (mg) 1495 -0-419 -0-419 873 1-49
Zn (mg) 1036 -0-313 -0-313 9-84 2:19
Green/black tea (g) 735 -0-536 -0-536 1-69 1-53
Flavan-3-ol (mg) 521 -0-415 -0-415 95-8 859
Flavones (mg) 318 0616 0616 1-55 0-07
Flavonols (mg) 887 -0-467 —0-467 17-70 679
Flavonones (mg) 65 -0-908 -0-250 11-70 3-82
Anthocyanidins (mg) 69 —0-449 -0-131 18-05 21-14
Isoflavones (mg) 484 -0-593 —0-593 120 0-20
Pepper (g) 78 -0-397 -0-131 10-00 7-07
Thyme/oregano (mg) 24 -1-000 —0-102 0-33 099
Rosemary (mg) 9 —0-333 -0-013 1-00 15-00

Nivakag 3.2 OL Statpodlkeg mapApeTpoL ou cuumnepleAndOnoav oto datpodiko
dAeypovwdn eiktn, PpAeypuovwdn okop Kal THEC TPOoANYNG amd TNV TayKOouLa
Baon &edouévwy; Dietary Inflammatory Index Development Study, Columbia, SC,
USA, 2011-12
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3.5 Ztatiotikn avaivon

H enimtwon twv Bavatndopwv KabBwe Kal TwV CGUVOALKWY KapSLOYYELAKWY
enelcobiwv umoAoylotnke w¢ 0 AOYOG TWV VEWV TEPLOTATIKWY TNG TPOC TO
OUVOALKO aplBud TwV ATOMWV TIOU CUUMETELXQV OTOV €MaVEAEYXO. Ta ATOUA ME
eMeinovoeg TWEG 6 ouumepA\ndOnkav otnv avaAluon, omoTe T OTolXEla amod
2020 CUMMETEXOVTEG ElONXBNOAV OTA LOVTEAQL.

Ta meplypadikd XOpaAKINPLOTIKA TOU OelypOTOC TAPOUCLACTNKAV WG HECOG
0pOC¢ * TUTIKN amOKALON ylo TIG TIOOOTIKEG WETAPANTEC TOU akoAouBoluv Tnv
Kavoviky katavopn (0Aeg ektog amd CRP kal katavdAwon atBoavoAng), evw wg
Awdpeoocg (25° ,75° ekatootnuoplo) yia T HeTtaBAnTéC tou Sev akohouBoulv tnv
kavoviky Kkatavoury (CRP, katavdAwon aBavoAng). O é€Aeyxog vy TNV
Kavovikotnta Olevepynbnke pe ypadlkd tpoémo (lotoypdppata) oAAd Kal o€
otatloTtiko €Aeyxo Kolmogorov-Smirnoff. OL MOLOTIKEG/KATNYOPIKEG METOPANTEC
TIAPOUCLACTNKAV WG ATIOAUTEG (OXETLKEG) CUXVOTNTEG (%) KOl OL CUYKPLOELG peTAlU
ToUC éyvav pe éheyxo Chi-square (X?).

OL MOVOTIaPOYOVTIKEC OUYKPLOELG yYLOL TIG TIOOOTIKEG METOPANTEC TOU
0KOAOUBOUV TNV KAVOVIKI KATAVOUN, W¢ MPo¢ omota Sitiun molotiky PetafAnth,
€ylve pe Student’s t-test, evw yla 00e¢ 6ev akoAouBoUV TNV KAVOVLKN KATAVOUN UE
Mann-Whitney pn-mapopetpikd €Aeyxo. MNa tov (6lo €Aeyxo wC TPOC TOLOTIKN
HeTaBANTA He mopandvw anod dUo ouddeg, mpayuatomnolionke éAeyxog ANOVA yla
TLG TIOOOTLKEG METABANTEG TTOU aKOAOUBOUV TNV KAVOVLIKH KoTtovour, evw Kruscal-
Wallis pun-rmapapetplkdg EAeyX0C Yo 00eG eV akoAouBoUV TNV KAVOVLKN KATAVOUR.
OL HOVOTIaPOYOVTIKEC CUOXETIOELG €ywvav PE Pearson’s r yla Tig HETABANTEG TOU
0KoAouBoUV TNV KAVOVIKN KaTavopn Kal pe Spearmann’s rho yla tig petafAntég
miou &ev akoAouBoUV TNV KOWVOVLKH KATAVOWU.

ITn OUVEXELD, EKTIUAONKE TO HOVTEAO Oekaetoug emPiwong ouvoptroel
Sladopwv mMapayovtwy, XPNOLUOTIOLWVTIACG TIOWKIAEC OTATIOTIKEG TEXVIKEC. O
Ixetikog Kivouvog (2K) ekdnAwong KN otn Sldpkela tng SeKAETIOG, EKTLUAONKE Ue
N XPNON NUL-TIOPAUETPLKWY HOVTEAWV avaAoylkwv kwvduvwv Cox. H diatpodikn
nmAnpodopia (eite wg oUVOALKO OKOp, E€TE WG HEMOVWHEVA TPODLUA 1) OUASES
tpodipwv), ewonAbe oto poviédo KvdUvou w¢ aveEdptnto¢ mapdyoviag. H
OUYKPLON TNG EKTLUNTLIKAG LKAVOTNTAC TWV HOVIEAWV TIOU UTIOAOYLOoTNKAY, EYLVE E
™ xprnon kaumuAwv ROC kat kpitrplo Atav n avénon tou eufadol katw amnod tnv
KQUTUAN, kKaBwg Kal Tou Adyou miBavodadvelag (-2logl) Twv povtéAwv. H avénon
™G opBng tafvounong (6mwg autrn ocuykpilvetal Pe Ta payuatikd dedopéva) pe
™V mpooBdnkn véag petaBAntig (m.x. tng diatpodikng mAnpodopiag) Bewpeital
BeAtiwon tou povtélou Kal afloAoynbnke. H oTaTLOTIKA avaAAuon TwV HOVTEAWV
€YLVE LIE TO OTATLOTIKO Ttakéto SPSS 18 (SPSS Inc., Chicago, USA)
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4. ANOTEAEZMATA

4.1 lMepypa@ika otolxeia yla tn SEKAETH EMIMTWON KAPSIAYYELAKAG
vooou

2to dekaetn emavéleyxo n eninmtwon t¢ KN umoAoyiotnke ota 2020 dtoua yla
ta omola uripxav dtabéolpa dedopéva. H dekaetng enimtwon Bavatnddpou Kal
un-8avatndopou KN Atav 157 enewcodia ava 1000 datopa. Mo ouykekpLuéva, amnod
T oUVOAIKA 317 kapdlayyelakd enelcodla mou ocnuelwdnkav oto ocuvolo, ta 198
ouvéBnoav oe avdpeg eBelovteg (n = 195 emelcdSia / 1000 dtopa) Kot Ta UTtOAoua
119 o€ yuvaikec (n = 118 enelcddia / 1000 dtopa) (p<0.001). Onwg dpaivetal kot oTo
lpadnua 5, avadeixBnke pia ypapulk) OCUOXETION OVAUECO OTNV NALKIO TwV
OUMMETEXOVTIWV Kol tnv eminmtwon ywa KN (p<0.001). Mo OUYKeEKPLUEVA, AVOPEC
nNAlkiag 65-75 etwv to 2002, SiEtpexav 10 dopég peyalltepo kapdlayyelakod
kKivbuvo oe oxéon pe avdpeg 35-45 etwv. Ooo adopd otig yuvaikeg nAikiag 65-75
ETWV 0 avtiotolyo¢ kapdlayyelakog kivbuvog ntav 14 ¢dopég peyoaAUTEPOG OF
oUYKpLON ME TIG yuvaikeg nAwkiag 35-45 (p<0.001). Mpokelpévou va HeAeTnBOel
TepLoooTePo N Sladopd avapeoa ota Suo pUAa ava nAikia, oL cuykpioelg £delav
OTL yla TIG VEOPOTEPEG NALKIEG oL AvOpeC onuewwvouv Suthdoila kapdlayyelakn
ETMUMTWON O OX€on WUE TG yuvaikeg, mou daivetal va eEOUOLWVETAL OTO NALKLOKO
€UpoG 65-75. Oco adopd OTOUC CUUHETEXOVTEG TTOU N NAKia Toug Eemepvoloe ta 75
€tn, n ekaetng enintwon KN Atav 1.6 dpopeg peyalltepn otoug AvOpeg o€ oxéon Ue
TLG YUVOLKEG.

Ze auto to dLaotnua, n =73 avdpeg (5.7%) kat n =26 yuvaikeg (2.0%) katéAnéay,
HE TNV OAKA BvnoludtnTa va onpelwvetal oto 3.8%, evw n dekaetng Bvnolpuotnta
arnd KN kataypdadnke oto 1.8% (3.4% otoug avdpeg kat 1.2% otig yuvaikeg). Ot
KUPLOTEPEG attieg Bavatou omwg daivovtal kat oto Mpdadnua 7 Atav 51.1% Adyw
kapdlayyelakwv voonudatwv (6AS, 42.2% amnd otedaviaia voco, 4.4% amno
eYKePOALKO kal 4.4% anod dA\a kapdlayyelakd vooriuata), 30.0 % Aoyw kakonBelag,
7.8% Aoyw Aoluwéewv (KUplwg TOU avamveuoTikou), 6.7% omd atuxfuata Kal To
urmtodouto 4.4% amd AAAa aitia. Apkel va onuewwBel ot dev mapatnpnOnkav
Sladopég avapeoa ota dVo duAa (p<0.55) (Panagiotakos D et al. 2014).
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Karavoun twv xapaktnpLoTIKWV TWV CUMUETEXOVTWYV OTN UEAETN

Ta dnuoypadikd, KAWVLKA XOAPOKTNPLOTIKA KoL otolxela Tpomou {wnAG Twv aTouwv
Tlou ouppetelyav oto dekaeteg follow-up meplypddovtal otov Mivaka 4.1. ZuVoAKa
0 EMUTOAACNOG TOU HeTaBoAKOU cuvdpopou oto Selypa Atav 20%. Onwg daivetadl,
and ta n=317 enelcddia KN, ta n=129 (41%) cuvéPnoav o€ dtopa pe METABOALKO
ouvdpopo. Mo cuykeKpLUéEva, o€ oUYKPLON UE 600ouG bev aoBévnaoav ta AToua Tou
eudpavicav KN péoa otn OSeKAETIO ATAV OE OTATIOTIKA ONUOVTIKO BaBuo avopeg
HEYaAUTEPNG NAKiaG, TTOU KATvI{av TTEPLOCOTEPO, NTav untépPapol (avénuévog AMI
Kol AOGyoG TIEPLUETPOU PEONG TPOC LoXiwv), evw TapdAAnAa xapoaktnpilovtav amnod
auvénuéva emimeda yAukolng, aptnplokng mieong kat Autdiwv oto aipa, Kabwg
eMiong kal amo xapnAotepn ocuppopdwon otn MA (dnAadny eixav xapnAdtepo
MedDietScore, pe péco 6po 23 ota 55) (0Aeg ot TIHEG Twv p < 0.001). Antd TV GAAN
mAeupd, Oev evromioTnKav OTATIOTIKA OnUOVTIKEG Oladopéc ywa T GUoIKN
Spaotnplotnra.
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Nivakag 4.1. Anpoypadlkd, CUUTMEPLPOPLOTIKA KoLl KALVIKA XAPAKTNPLOTIKA TwV
OUUMETEXOVIWV TNG HeEAETNG ATTIKH oUudwva pe tv epdavion n oxt KN péxpl to
Sekaetr) emavéleyyo (n=2020).

Eudavion KN Mn
n=1703 Eudavion KN P
n=317

HAwia, €tn 43+ 13 58 +13 <0.001
@UAo, % avdpeg 48 63 <0.001
Kamviopa, MaKETOETN 441 + 425 767 £ 705 <0.001
Zwpoatikd Spaotrplot, % 40 41 0.95

Agiktng MdZag Swpatog, kg/m? 26+5 28+5 <0.001
MepipeTpog peong, cm 89 £ 15 97+ 14 <0.001
MnAiko MEPLUETPOU LEONG TIPOG 0.85+0.11  0.92%0.11 <0.001
Loxiwv <0.001
Ynéptaon, %val 28 51 <0.001
Zakxopwdng dtafntng, %val 5 22 <0.001
YrniepxoAnotepoAatuia, %vatl 40 57 <0.001
MedDietScore (eupog 0-55) 26+ 6 2347 <0.001
MetaBoAikd ouvdpopo, %val 18 41 <0.001

ITn ouvéxela mpaypatonolOnke moAAamAn Aoylotikr TaAlvdpopnon, wote

va ntpocdloplotel n mpoPAemtiki kavotnTa Stadopwv amod toug npoavadepOEvteg

napdyovieg kwduvou otnv avamtuén KN (Mivakag 4.2). OL mapAUeTpoL TOU

avadeixbnkav Ntav n nAwia, to ¢UAo, n MpookoAAnon otn MA KoL 0 cakxapwdng

Safntng (6Aa ta p<0.001). Ewdikotepa, kdBe €va £€to¢ avénong tng nAkiag

oxetiotnke pe 6% avénuévo kivdéuvo gudaviong KN péoa otn dekaetia. EmutAéov ot

avépeg onueiwoav 66% peyoAltepo Kapdlayyelakod Kivbuvo o€ oOxeon ME TLG

yuvaikec. Oco adopd ota ATOUA TIOU ATOV TEPLOCOTEPO TPOOKOAANUEva otn MA

daivetal va gixav 5% pikpotepo kivduvo gudaviong KN oe oxéon e dtopa mou Sev

akoAouBoloav toco T MA. TEAOG, dTopa Tou €macyav amno cakxapwdn dtaBntn oe

oxéon pe atopa mou dev Emaoyav SlEtpexav SUTAAoLo Kapdlayyelako kivbuvo péoa

otn Sekaetia.
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Nivakag 4.2. AmoteAéopata TNG AOYLOTIKNAG TAAVEpOUNONG yla TN GCUOCXETLON
TIOWKIAWV XOPOKTNPLOTIKWY TWV CUUPETEXOVIWV oTn HEAETN ATTIKH pe tn OeKaetn
entmtwon KN (n=2020).

OAol Ol CUUUETEXOVTES IXETIKOG AOYOG 95% AE
HAwia (avé 1 étoc) 1.06 1.04, 1.08
AvVOpEG EVOVTL YUVALKWY 1.66 1.06, 2.61
KamvioTEG vs. N KATIVLOTEG 1.00 1.00, 1.01
EAdaxlotn ¢uoikn dpaoctnplotnta 0.74 0.49,1.11
Exknaidevon (étn oxoAeiouv) 0.98 0.93,1.04
MedDietScore (eupog 0-55) 0.95 0.92,0.99
Yrniéptaon (vat/ oxt) 1.06 0.71, 1.60
Takxapwdng dtapntng (var/ oxu) 2.39 1.33,4.29
YrniepxoAnotepoAatpia (vat/ oxt) 1.33 0.90, 1.97

MetafoAko cUVEpoLLO Kal SEKAETNG KapSLayyelakog kivduvog otn peAétn ATTIKH

AapBavovtag umoyn v TMoAuTAokoTnTa Sldyvwong Tou  PETABOAKOU
ouvdpouou Adyw NG TMANBwpAG Kpltnpiwv mou umapxouv n peAétn ATTIKH
TIPOCEYYLOE TO {NTNUA EPEUVWVTOG TIOLOC OPLOMOC TOU HETABOAKOU ouvdpouou
ouoxetiletal mepLooOTEPO PE auEnuévo KapdlayyeLlako Kivbuvo.

H enimtwon tou petaBoAikov cuvdpduou ektiundnke oto 20% cludwva Pe Tov
avaBewpnuévo oplopnd rNCEP ATP Ill, 48.9% pe tov oplopd IDF kot 51% pe ta
Harmonized Criteria. Avapeoa otoug SLadpopeTikolg opLlopolg, povo o rNCEP ATP I
OVESELEE OTL TO LOTOPLKO Yl LETAPBOALKO OUVOPOUO CUCXETLIOTAV CNUOVTIKA UE Ta
KapOlayyelaka €MELOO6LA, OKOMO KOL HETA OO OUVUTIOAOYLOMO OPKETWV
mapayovtwy Kwwduvou oOnwg nAkia, ¢UAo, olkoyevelokd Lotopkd KN, duoikn
Spaotnplotnta, mpookoAAnon otn MA kat kamviopa (p <0.001). Autd ta eupnuata
emBeBaiwoav OtL n emAoyn KAt@AAnAou oplopol yla To UETABOAKO cuvdpopo
amoteAel upiotng onuaciag ywa tnv eéoywyr CUUMEPACUATWY yla tn Snuoola
vyeila. MMepLocOTEPOL OCUPUETEXOVTEG KaTnyoplomowbnkav vo TACXoUV armo
HeTABOAKO oUvdpopo cupdwva pe Tov oplopd IDF katl ta Harmonized Criteria o€
oxéon He tov avabBewpnuévo oplopd rNCEP ATP 1l kaBotL o teleutaiog €xel
Sladopetika katwdAla yia tnv nepidpépela péone. Afilel va onuelwBel otL, akoua
Kol OTav €EETAOTNKE N MPOPAENTIKNA KAvOTNTAa AAAWV PAeypovwdwyv detktwv (CRP,
IL-6, GFR) va €€nynoouv Tn ox€on TwV TPLWV OPLOUWY yla TO HETABOAIKO cUvVSpoo
ue tn Sekaetn enimtwon KN dev moapatnpndnkav onUavilkéG cuoxetioels (OAa p
>0.40) (Kastorini CM et al. 2016).

4.2 0 poAog tn¢ avripAeyuovwdoug diattag otn dekaetn enintwon KN

0oco adopd oto cuvoAiko deiyua ta enineda tou D-All okop cuoxetiotnkav
ue ta enineda CRP, IL-6, TG Kal 0AlkN¢ XOANOTEPOANG OTIWG €MioNG KL LE Ta eMineda
yAukolng aipatog (rho= -0.084, -0.174, -0.152, -0.128, -0.126 avtiotolya. OAeg ot
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TIMEG p <0.001). Ta dtopa mou egudavicav KN otn dekaetia eiyav katd péco 6po
17% xounAotepo D-All okop o€ oUykplon He Oooug O onuelwoav KATOLO
kKapSlayyelakd emelocodlo (p <0.001). Na va yivouv oL CuyKploEL TEPLOCOTEPO
KOTAVONTEG TA KUPLOTEPA XOPAKTNPLOTIKA TwV €BgAoviwv TApOUCLACTNKAV OF
TpLTNUOpLa Yo To Seiktn D-All (<31, 31-36, >36).

Ta neplypadlkd otolyela Twv CUMPETEXOVTIWY ot PeAétn ATTIKH, avaloya
HE to avtipAeypovwdeg doptio tng Sdatpodng toug daivovtal otov Mivaka 4.3.
JUVOAKA, Ol OUMMETEXOVIEC Tou avhAkav oto 1° tpunuépio  D-All, mou
avtikatontpilel pia avbuylewvry dAeypovwdn dlatpodr, oe olykplon UE eKEIVOUC
nou onueiwvav vpnAdtepa D-All okop (3° TpLrtnudplo) Atav we emni to mAsiotov
avdpec peyalltepnG nAlkiag, Tou Kamvilav TEPLOCOTEPO Kol okoAouBoluoav
Alyotepo muotda tn MA (avadepouevo MedDietSore 17 ota 55 évavtl 29 ota 55).
XapnAotepo D-All okop ocuoxetiotnke emiong pe auvénuéva mocootd Sladopwv
KapSLOPETABOAKWY SLaTAPAXWV TWV CUUUETEXOVTWY (OTWE UTIEPTAON, oaKXapwdng
StaPntng, untepxoAnotepolatpia) to petafoAikd cuvdpopo (OAeg ol TIpEG p <0.001)
Kal e Sekaetn enimtwon KN. Oco adopd otnv apxikd Stayvwopévn dpAsypovwsdn
Kotdotaon Twy eBehoviwy tng HEAETNG, 6ooL avikav oto 1° tprtnuodplo D-All iyav
OTATLOTIKA onuovtikd auvénuéva emimeda CRP, oe oxéon pe Oooug avédepav
auénuéva okop. XITn OUVEXELD N avaluon dlaotpwpatonolidnke avaloya Pe TNV
opXLKN Tapoucsia i un petafoAlkol ocuvdpopou, 6mou SlamotwinKav MoPOUOLE
ouykploelg ota Sladopetika D-All okop Twv eBeAoviwy.
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Nivakag 4.3. Xapaktnplotikd twv €Beloviwv tng peAeétng ATTIKH oUpdwva pe tnv tavopnon oe
TpLrtnuoptla D-All okop (n=2020).

D-All tpitnpopLa

1° 2° 3° P
OAot ot oupuetéxovreg, n=2020
Eudavion KN, %val 27 25 4 <0.001
HAwia, €tn 52116 52+11 38111 <0.001
@UAo, % avdpeg 58 76 25 <0.001
Kamviopa, MaKETOETN 556 £ 531 654 + 581 307 + 287 <0.001
Zwpatikd Spaotrplot, % 41 40 42 0.82
Agiktng Mddac wpotoc (kg/m?) 29+5 28+4 24+3 <0.001
Mepipetpog péong, cm 97 +14 99+13 81+11 <0.001
MnAiko epLUETPOU LEDNC TIPOG LoXlwV 0.90 £ 0.09 0.92+0.11 0.80 £ 0.09 <0.001
Yniéptaon, %vatl 45 48 14 <0.001
Zakxapwdng dtafrtng, %vat 12 12 1 <0.001
YrniepxoAnotepoAatuia, %vatl 47 56 30 <0.001
MedDietScore (eupog 0-55) 17+6 26+0.8 29+5 <0.001
MetaBoAikd Zuvdpopo, %val 30 37 6 <0.001
CRP (mg/L) 23128 24126 15+21 <0.001
Supuetéyovreg ue MetaBoAiko uvépouo, n=442
Eudavion KN, %val 33 30 6 <0.001
HAwia, €tn 58+ 14 52+11 38111 <0.001
®UAo, % avdpeg 52 73 26 <0.001
KAamviopa, MaKETOETN 764 + 637 726 £ 633 266 £ 204 <0.001
Zwpoatikd Spaotrplot, % 32 34 35 0.96
Agiktng Mddac wpotoc (kg/m?) 316 30£4 274 <0.001
Mepipetpog péong, cm 105+ 12 105+13 96+9 <0.001
MnAiko ePLUETPOU LEDNC TIPOG LoXLlwV 0.92+£0.08 0.95+0.10 0.86 £ 0.07 <0.001
Yniéptaon, %vatl 64 65 30 <0.001
Zakxapwdng dtafrtng, %val 27 21 6 0.006
YrniepxoAnotepoAatuia, %vatl 53 57 46 0.25
MedDietScore (eupog 0-55) 206 25+1 32+9 <0.001
CRP (mg/L) 3.2+3.2 29+29 23122 0.23
Zupuetéyovreg ywpic MetaBoAiko uvépouo, n=1578
Epdavion KN, %val 24 21 4 <0.001
HAwia, €tn 49+ 17 51+11 3711 <0.001
@UAo, % avdpeg 62 57 25 <0.001
Kamviopa, MaKETOETN 486 + 473 610 £ 542 310+ 293 <0.001
Zwpoatikd Spaotrplot, % 44 44 42 0.71
Agiktng Mddac wpotoc (kg/m?) 274 28+ 4 23+3 <0.001
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Mepipetpog péong, cm 93+13 96+ 12 80+11 <0.001
MnAiko epLUETPOU LEDNC TIPOG LoXLlwV 0.89+0.10 0.90£0.10 0.80 £ 0.09 <0.001
Yniéptaon, %vatl 37 37 13 <0.001
Zakxapwdng dtafrRtng, %vat 6 7 1 <0.001
YrniepxoAnotepoAatuia, %vatl 45 55 29 <0.001
MedDietScore (eupog 0-55) 17+4 26+0.7 29+5 <0.001
CRP (mg/L) 20126 21124 1.5+2.1 <0.001

0oco adopd oto 6dehog TnG aviipAeypovwdoug Statpodn o kabBévav amno
TOUG TTAPAYOVTEG UETABOALKOU GUVOPOOU, N UN GUCLOAOYLKN TIEPLUETPOC PEDNG, TA
TG, n HDL-xoAnotepoAn, n VyAUKOIln kal to emimeda  aptnplakng Tmieong
ocuoyetiotnkav pe tov D-All. EBelovtég mou Bplokovtav oto xapnAdtepo D-All okop,
o€ OUYKpLON ME HeyaAltepa tpltnuopla D-All, Atav mo mbavo va €xouv un
duolohoyikn mepipetpo peong (49% evavtl 15%), unteptplyAukepidatpia (30% Evavtl
10%), umepyAukatuia (42% €vavtl 38%) kai umeptaon (46% evavil 15%) (OAeg ot
TIHEG p< 0.001). OL cuppetéxovteg O SlEdepav w¢ mPog v TBavoTnTa yla pUn
duaotohoyika xaunAa emnineda HDL-xoAnotepoAng (<40 mg/dl).
ITn OUVEXELQ TipayuatonoliOnke moAumapayovtiky avaAuon, wote va AndBouv
umodn KkAaowkol ouyxutikol mapdayovieg (Mivakag¢ 4.4). Ta oamnoteAéopota
napouaotaovral yla va ektipnBet o kivduvog epudaviong kapdlayyelakol enelcodiov
(Bavatndopou kal pn). ZuvoAikd, to okop D-All CUCXETIOTNKE OPLAKA OTATLOTLKA
ONUAVTIKA HE MELWHEVO OeKaEeT Kapdlayyelakd Kivbuvo oto oTaBuLopévo yla To
dUA0 kot TNV nAkia povtédo (Movtédo 1). Onwg daivetal, n mpoavadepbeioca
OX€0N TOPEPELVE OTATIOTIKA ONUOVTIKA OTav cupnepleAndOnoav to KATVIoUA, N
duokn dpaoctnplotnta kat o AMZI oto povtédo (Movtého 2) Omwg €miong Kal oto
TANPWC OTOOULOUEVO POVTEAO TIOU CUUTEPIAAUBOVE KoL KAWVIKA XOPOKTNPLOTIKA
(uméptaon, ocakxapwdng SlaBAtng kot umepxoAnotepoAatlpia) kat to Seiktn
dAeypovnc CRP  (Movtélo 3). Aut n ouoxétion Ba pmopouce va epunveubel
niepaltépw dedopévou otL 10 povadeg avénong tou D-All okop (TTou aviloTolEL o€
12% avénon) ouvoxetiletal pe 19% peiwon tou kapdlayyelakou Kvduvou PEoa oTn
Oekaetia. Mapavta, onuavtikn oAAnAemibpacn mapatnpnOnke petafy D-All kol
uetaBoAkou cuvdpouou otov kapdlayyelakod kivéuvo (p <0.001). Etol n avaAuon
SlaoTpwpaTomolOnKe TEPALTEPW avAAoyo HE TNV apxlkn Otdyvwon n oxt
uetaBoAkou ocuvdpopou. H emibpacn tou D-All okop TAPEUELVE TIPOOTOTEUTLKNA
OVAUECO OTOUG CUMUETEXOVTEG Tou Sev elyav apxlkd StayvwoBel pe petaBoAiko
ouvdpopo, yeyovog Tou OnAwvel OTL O ATOMA HE HETABOAIKO ouvdpopo
EUMAEKOVTAL Kal AAAOL TTAPAYOVTEG TTIOU OUSETEPOTIOLOUV EV UEPEL QUTH TN OXEON.
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Nivakag 4.4. AnoteAéopata NG Aoylotikng maAwdpounong (ZA, 95%AE) yla tnv ekTipnon tou Kwduvou
eudaviong kapdlayyetakoL enelcodiov (€kBacn) avaloya pe TV mapouacia i 0xt PeTafoAlkol cuvdpouou
(n=2020).

OAol Ol CUUUETEXOVTES IXETIKOG AOYOG , 95% AE

Movrtélo 1 Movrtédo 2 Movrtédo 3
HAwia (avé 1 étoc) 1.09 (1.07-1.09) 1.09 (1.07-1.10) 1.08 (1.07-1.98)
AvOpEG EVOVTL YUVALKWV 1.79 (1.36-2.38) 1.61 (1.19-2.18) 1.38 (0.99-1.93)
D-All (ad 1 povésa) 0.97 (0.96-0.99) 0.98 (0.96-1.00) 0.98 (0.96-1.01)
KarmvioTEG vs. U KATIVLOTEG - 1.31(0.98-1.77) 1.36 (0.98-1.91)
EAdaxlotn duoikn dpaoctnplotnta - 0.95 (0.71-1.26) 0.96 (0.70-1.32)
AMS (avé 1 povdsa kg/m?) - 1.03 (1.00-1.07) 1.02 (0.99-1.07)
Yniéptaon (vat/ oxt) - - 1.24 (0.90-1.72)
Takxapwdng dtapntng (vat/ oxu) - - 1.69 (1.06-2.68)
YrniepxoAnotepoAatpia (vat/ oxt) - - 1.09 (0.80-1.49)
CRP (avd 1 mg/L) - - 1.04 (0.98-1.11)
Zvpuetéxovreg xywpic MetaBoAwko uvépouo

Movrtélo 1 Movrtédo 2 Movrtédo 3
HAwia (avé 1 étoc) 1.08 (1.06-1.09) 1.08 (1.06-1.09) 1.08 (1.06-1.10)
AvOpEC EVOVTL YUVALKWV 1.61 (1.14-2.27) 1.59 (1.10-2.29) 1.43 (0.95-2.16)
D-All (ad 1 povésa) 0.96 (0.94-0.99) 0.97 (0.94-0.99) 0.97 (0.94-0.99)
KarmvioTEG vs. N KATIVIOTEG - 0.96 (0.67-1.37) 0.97 (0.65-1.44)
EAdXLOTN dUOKN - 0.97(0.69-1.38) 1.02 (0.69-1.51)
Spaotnplotnta
AMS (avé 1 povdsa kg/m?) - 1.02 (0.97-1.06) 1.03 (0.97-1.08)
Yrniéptaon (vat/ oxt) - - 0.90 (0.59-1.38)
Takxapwdng dtapntng (vat/ oxu) - - 0.94 (0.40-2.18)
YrniepxoAnotepoAatpia (vat/ oxt) - - 1.09 (0.74-1.62)
CRP (avd 1 mg/L) - - 1.01 (0.93-1.10)
Zvpuetéxovreg ue MetaBoAiko Zuvépouo

Movrtélo 1 Movrtédo 2 Movrtédo 3
HAwdia (avé 1 étoc) 1.0 (1.06-1.11) 1.10 (1.07-1.13) 1.09 (1.06-1.12)
AvOpEG EVOVTL YUVALKWV 1.86 (1.12-3.09) 1.38 (0.79-2.39) 1.08 (0.57-2.05)
D-All (ad 1 povésa) 1.00 (0.97-1.04) 1.00 (0.97-1.04) 0.99 (0.95-1.04)
KamvioTEG vs. N KATIVLOTEG - 2.67 (1.48-4.79) 3.02 (1.52-6.01)
EAdXLOTN dUOWKA - 0.91 (0.55-1.52) 0.88 (0.49-1.56)
Spaotnplotnta
AMS (avé 1 povdsa kg/m?) - 1.02 (0.96-1.08) 1.01 (0.95-1.07)
Yrniéptaon (vat/ oxt) - - 1.86 (1.05-3.29)
Takxapwdng dtapntng (vat/ oxu) - - 2.09 (1.14-3.86)
YrniepxoAnotepoAatpia (vat/ oxt) - - 0.97 (0.56-1.67)
CRP (avd 1 mg/L) - - 1.06 (0.97-1.17)
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4.3 0 poAog tou Kaée otn dekaetn enintwon KN

ZUpdwva PE TNV TOPATNPOUEVN KATOVOUN Katavalwong kadé dnuovpyndnkav 4
katnyopieg (0, <150, 150-250, >250 ml/nuépa) BAaoel Twv omolwv HeAETAONKaAV Ta
OPXLKA XOPOKTNPLOTIKA Tou Selypatog onwg paivetal otov Mivaka 4.5.

H dekaetng emimtwon tng KN Atav n=60 (19%) o€ dtopa mou ameiyov amod tnv
katavaAwon Kade, n=175 (16%) otnv opdda TwV aTOPWVY KE XOUUNAR KaTavaAwon
kade, n=23 (7%) otnv opdda Twv ATOUWV TIou ETvayv PETPLO Kadé Kal n=54 (25%)
otnv opada NG avénuévng katavalwong. Me Bdaon ta tehevtaia, epdaviotnke pLa
napoaPoAikr cuoxEtion (J-shaped) (p=0.005). Etol, o€ CUYKPLON UE TO ATOUA TIOU SEV
Katavalwvayv KodpE, n oOpHada TwV ATOUWY TIOU ETILVE KOONUEPLVA LLKPEG TIOCOTNTEG
kapeé mou ayyllav to 1 dAtlavy nuépa (< 150 ml/nuépa), amotehovvrav amd
VEQPOTEPNC NALKLOG AVOPEC, e aunpévo AOYO TIEPLUETPOU HEONG TPOG LoXiwv, HE
auénuévn aptnpLlakn mieon kat enineda YAUKOING, Kol HElwUEVa emtimeda AUtdiwy,
TIOU TIPOCKOAAOUVTAV TEPLOCOTEPO otn MA (OAeg ol TEG p< 0.001). Mapoduola,
atopa mou £rvayv 1-2 ¢pArtlavia kade (150-250 ml/nuépa), oe olykpLon PE OOOUG
aneiyav teAeiwg, Atav mo mBavo va esival veapdtepng nAwkiag dvdpeg, Tou
kamvilov Alyotepo, akolouBouoav otevotepa tn MA (6AS, eixav uvdnAotepo
MedDietScore pe péco 6po 27/55) kot paAiota onpeiwvav Alyotepeg mBavoTnTEG
va Taoyxouv amd Uuméptaon, oakyxapwdn &iafntn, umepxoAnotepoAatuia  Kat
HeTaBOAKO oUvOpopo. MNa tn duoikn Spaoctnplotnta 8 PpEONKAV ONUOVTLIKES
Sladopég (p= 0.38). O pécog Opog Twv emunmedwv PpAeypovwdwy OeIKTWV TwWV
OUMUETEXOVIWY Tapouctaletal eniong otov Mivaka 4.5. ZuvoAikd, €BeAovteg ou
Katavalwvav HEwPEVN f HETplLa moootnta kKadé nuepnoiwg (mepimou 1-2
dAtlavia) elxov katd pEco Opo  xaunAotepa emimeda  ofeldwpévng LDL-
XOANOTEPOANG, Wvwdoyovou aAAd auénuéva emineda opokuoteivng o oxéon Me
oooug ameiyav. Napopola amoteAéopata ylo TV opokuoteivn kot to wwdoyovo
e€nxbnoav kalL ylwa TNV Katnyopio auénuévng katavaAwong Kade  (>2
dAtZavia/nuépa) aAAd OxL yla ta enimedo ofeldwpévng LDL-xoAnotepOAng mou
Atav avénuéva. Ooo adopad otoug pAeypovwdelg deikteg, n IL-6 epudavile Sltadopég
HETAEL TwV TECOAPWV Katnyoplwv, evw n CRP be SlEdepe onuavtika avaloya e
™V Katavalwon kadé (p= 0.15).
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Nivakag 4.5 Anupoypadikd Kal KALWVLKA XOpaKTnploTikd twv n=2020 eBghoviwv avdaloya HE TNV
Katavalwon kadé

Huepnowa katavaAwon kade (ml/nuépa) P
Moté Mewwuévn Métpia Avénuévn
0 0-150 150-250 >250
(n=342) (n=1126) (n=338) (n=214)
Eudavion KN, %val 19 16 7 25 <0.001

AnUOYpPaPIKA, CUUTTEPLPOPLOTIKA KOl KALVIKA XOPOKTNPLOTIKA

HAwia, €tn 50+14 46+ 13 36112 50+ 13 <0.001
@UAo, % avdpeg 26 45 66 77 <0.001
KAamviopa, MaKETOETN 20+ 11 20+ 12 16 £10 23+11 <0.001
Zwpatikd Spaotrplot, % 36 40 41 39 0.38

MnAiko TEPLUETPOU LEDNC TIPOG 0.83+0.09 0.86+0.11 0.86+0.10 0.92+0.12 <0.001

LoxXlwv

Exknaideuon (étn oxoAeiouv) 12+3 12+4 13+3 12+4 <0.001
Yniéptaon, %vatl 29 31 21 38 <0.001
Zakxapwdng dtafrtng, %vat 7 8 3 10 <0.001
YrniepxoAnotepoAatuia, %vatl 52 37 29 55 <0.001
MedDietScore (eUpog 0-55) 25+6 26+7 27+7 24+ 6 <0.001
MetaBoAikd Zuvdpopo, %val 21 21 14 24 <0.001

AeikTteg 0§ELOWTIKOU OTPEG Kal PpAgyuovrg

OfelSwpévn LDL-xoAnotepdAn 72 £21 49 + 23 63 + 30 83+22  <0.001
(mg/dL)

IL-6 (ng/mL) 1.5+0.7 1.5+0.5 1.4+0.3 1.5+0.8 <0.001
CRP (mg/L) 2.1+25 2+2.5 1.8+2.3 1.8+2.1 0.15
Opokuoteivn (umol/L) 11+4 12+6 12+7 13+5 0.03
lvwSoydvo (mg/dL) 331+78 314 + 69 288 + 61 319+67  <0.001

Onwg daivetal otov Mivaka 4.6, otnv TOAUTIAPAYOVTLKH) avAdAucn tou akoAoUBnoe
010 OTaBUIOPEVO ylo NAkia Kol ¢UAO HOVTEADO, amokoAUdONKE piot OTATIOTIKA
ONUAVTLKA CUOXETLON aVAUESA 0TNV KaTavalwaon kadé kat tn dekaetr enintwon KN
(Movtédo 1) amokaAvumtovtag tnv mapoPoAiky ocuoxétion (p <0.005). Otav
ocuunepleANdpONCAV TPOCWTILKA KOl CUUTEPLPOPLOTIKA XOPAKTNPLOTIKA (EPLUETPOC
HEoNG Tpog LoXlwy, KATVIoUa, Katdotaon duaolkng Spactnplotntag, ekmaidevon kat
NMPOoKOAANon otn MA), n pewwpévn katavaAwon kadé (1-2 dAwclavia/ nuépa)
ocuoyetiotnke avtiotpoda
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ue tn dekaetn enintwon KN og oxéon pe tnv Anpn anoxn. AvtiBeta, n katavailwon
mavw amnd 2 ¢Awtlavia kadé nuepnoiwg, ocuoxetiotnke pe avénuévo kivéuvo
kapSiayyelakwyv enelcodiwv (Movtého 2). AkOpa Kol TOTE OUwWG N TapaBoAikni
ocuoxétlon Ntav eudavis. Ta Mapamdvw OmOTEAECUATA TIOPEUELVAV OTOTLOTLKA
ONUAVTIKA aKOUA KOl O0TO MARPWCG OTABOULOPEVO HOVTEAO TNG TTOAUTIOPOYOVTLKNG
naAwvdpopnong Aappavovtag umoyn KAaolkoUG mapayovieg Kivduvou (uméptaon,
StaPntng, unepxoAnotepolatpia) (Movtého 3). Emiong, emeldn n katavalwon kadé
umopel va ennpeaoctel and AAAeg Swatpodilkég ocuvnBeleg, OMwG n mPoOoAnyn
dpoUTwy, XUHWV Kol GAAwv podnudatwv pe Taxapn, emumAéov avoAUOEL OTO
Movtého 3 €deilav oOtL n J-shaped oxéon 1n¢ katavalwong Kadé otov
KapdLayyelako Kivbuvo €UELVE QVEMNPENOTN KAl OTATLOTIKA onpavtikn (ZA, 95% AE
yla 60ou¢ KatavoAwvouv kadé kabBolou/ Alyo/ pétpla/ moAu: 1 (avadopa), 0.48
(0.32-0.73), 0.62 (0.34, 1.11) ko 2.85 (1.86, 4.38), avtiotolya). TEAog, AapBavovrag
urtoPn ot n peAétn ATTIKH eixe amodeifel pia docoefaptwpevn oxEon avapeoa
otnv katavalwon kadé kat toug PpAeypovwdelg deikteg (Zampelas A et al. 2004)
(CRP, IL-6, ofelbwpévn LDL, opokuoteivn), oL teAeutaiol Oeikteg elonxbnoav
otadlakd Kal HEHOVWHEVA OTO TAAPWG OTABULOPEVO HOVTEAD, XWPL va
onUewwvovtol OoAAQYyEC OTNV  TAPOATNPOUHEVN TOPABOAKY) OCUCXETION  TNG
Katavalwong KadE Kal Tov KapdlayyeLlako kivbuvo.

AtileL va onuewwBetl otL pia onuavtikn aAAnAemnidpaon eixe onuelwOel Adn amnod tov
Mivaka 4.5 ovapeca otnv katavaAwon KkKade kot tnv gudavion HeTaBoAlkou
ouvdpouou. Emopévwe, n avaluon emavaindBnke avaloya e To av eixe yivel ) oxt
Stayvwon petaBoAikol cuvdpopoU e apXLka SE60UEVA TWV CUUPETEXOVIWY ATIO TO
2002. Z0pdwva pe PooBEeTeC avalUoEeLg, TapatnPNOnNKe OTL LELWUEVN TIPOG HETPLA
KaOnuepvn katavalwon kadé oe oxEon Pe TNV MARPN amox TAPEUELVE OTATLOTIKA
ONUAVTLKA €vavtl Tou kapdlayyelakol KivdUvou og eBeAOVTEG TTOU Sev Emaoyav amo
HeTaBoAKO ouvdpopo €€apxng (ZA ywa 0-150 ml nuepnoiwg évavtl amoxng= 0.26;
95% AE 0.16, 0.54, ZA ywa 150-250 ml npepnoiwg évavtt amoxng= 0.18; 95% AE 0.06,
0.52). AvtiBétwg, Sev SlamotwOnKe KATOLOL CUCXETLON LLE TO SEKOETA KAPSLOYYELAKO
Kivbuvo o€ dtopa mou gixav apxtkd dtayvwobel pe petaBoAiko ocuvépopo.
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Nivakag 4.6 AmoteAéopata tng Aoylotikng maAwdpounong (ZA, 95% AE) ywa tn ouoxétion
Katavalwong kade pe t dekaetn enintwon KN (n=2020).

OAol Ol CUUUETEXOVTES IXETIKOG AGyog (ZA), 95% AE

Movrtédo 1 Movtédo 2 Movtédo 3
HAwia (avé 1 étoc) 1.01(1.08-1.10)  1.07(1.05-1.10)  1.06 (1.04-1.09)
AvOpEG EVOVTL YUVALKWV 2.13 (1.59-2.86) 2.01 (1.19-3.40) 1.99 (1.16-3.42)

Katnyopieg katavalwong kade
Mewwpévn katavdAwon vs. aroyrj  0.47 (0.32-0.71)  0.47 (0.31-0.72)  0.44 (0.29-0.68)
Métpia katavdAwon vs. amoyri  0.58 (0.31-1.04)  0.53 (0.29-0.97)  0.49 (0.27-0.92)
Avénuévn katavdAwon vs. aroxi  2.81(1.84-4.23)  2.62 (1.67-4.09)  2.48(1.56-2.93)

KQmvioTEG vs. N KATIVIOTEG - 1.00 (0.98-1.02) 1.00 (0.98-1.02)
EAdaxlotn duoikn dpactnplotnta - 0.68 (0.45-1.02) 0.68 (0.45-1.04)
MnAiko TEPLUETPOU LEDNC TIPOG - 8.7 (0.95-80) 3.86 (0.38-39)
LoxXlwv

Exknaidevon (€tn oxoAeiouv) - 0.97 (0.92-1.02) 0.98 (0.92-1.03)
MedDietScore (e0pog 0-55) - 0.96 (0.93-1.001)  0.96 (0.93-0.99)
Yrniéptaon (vat/ oxt) - - 1.13 (0.74-1.70)
Takxapwdng dtapntng (var/ oxu) - - 2.4 (1.33-4.40)
YrniepxoAnotepoAatpia (vat/ oxt) - - 1.42 (0.95-2.13)

4.4 0 poAog tou eAatéAadou otn dekacstn enintwon KN

Jopdwva pe T Swatpodikeg avadopeg, 89.5% amd toug n=2020
CUUMETEXOVTEC avEédepav KaBnuepwvn xprion ehatdAadou (pall pe aAl\a mpdobeta
Almn N amokAelotikd), evw oL umohoutot (10.5%) avédepav kapia xpron/
katavalwon eAaldAadou. Mo CUYKEKPLUEVA, N OATOKAELOTIKA Xprion €AatdAadou
otnv KkaOnuepwvn payelpkn avadepbnke amd to 1.1% Twv cuppetexoviwv. O
Mivakag 4.7 mopoucldlel ta OSnuoypadikd, KAWLKA Kol OCUMTEPLPOPLOTLKA
XOPOKTNPLOTIKA aUTWV Twv €BgAoviwyv cUUPWVA PE TNV apPXIK afLoAdynor Toug
yla tnv KatavaAwon ehatdhadou (kapio xpnon €vavtl kabnuepwvr xprion).
ABpoloTikd, o€ OUYKpLON HE TOUuG €Beloviég mou avédepav Pndevik xpnon
ehatdhadou, autol mou avédpepav kabnueplvr) Xxprion ATOV ATOPO VEQPOTEPNG
nNAkiag, mou kamvilov Alyotepo Kal eixav xapnAotepo AMZ, oAAd au€nuévn
TIEPLUETPO PEONG KOl TINAIKO TEPLUETPOU HEONG TPOC Loxiwv. MapdAAnAa, eixav
avénuéva emineda Autwdiwv kat Atav Mo mBavo va €xouv SlayvwoBel pe
HETAPBOAKO oOUVOpOUO KaTA TNV apxkn afloAoynon (O0Aeg ol Twwég p< 0.05).
JUUUETEXOVTEG TIOU KatavaAwvav sAatodado oe kabnuepivry Baon mapoucialav
HEYOAUTEPN TPOOKOAANGCN otn MA, onw¢ davepwvetal amd UeEYAAUTEPO
MedDietScore (p= 0.03), eixav avénuévo Adyo mpocAndng MUFA/PUFA (p= 0.006),
EVW N evepyelokn mpooAnyn amd SFA (p= 0.007) Atav PeELwUEVN OE OUYKPLON HE
€Belovtég mou aveédepav oudepia xprion eAatoAadou. Oco adopd otnv mpocAndn
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TWV WHEYa-3 Autapwyv ofEwV, Ol CUUUETEXOVTEG TToU avédepav xpron elatdAadou
oe kaOnuepwvn Baon onuelwvav avénuéva emnineda wuéya-3 Autapwv oféwv (g/d)
o€ oxéon We 6ooug ameiyav and avto (MO £TA: 2.19 + 0.80 évavtt 2.11+0.59,
p=0.002 ).

Ito onueio autd afilel va avadepbel oOtL dev mapatnpndnke Koapia
CUOXETILON OTAV CUYKPLONKOV CUUUETEXOVTEG TTOU O€ XpnoLpomolovoav eAatolado
HE O00UG aveédepav (UELKTH 1) ATOKAELOTIK) KatavaAwon 600 adopd oto SeKAETH
kapSlayyelakd kivbuvo (p=0.40). Mapoauta, UETA TNV Taflvopnon twv eBeloviwy
OTLG TPELG opadeg, SnAadn otnv opdda mou Sev katavalwve kaboAou gAalodado,
otnv opada Tou €Kave WeKT xpnon eAatdAadou Kal otnv opdda Tou
xpnotuomnololoe amokAELOTIKA €AatdAado, davnke OTL oL €BeAOVIEC TTOU aviKav
otnv mpwtn n otn deltepn katnyopia (6AS, mou katavaAwvav elatodado pall pe
aMa €hata/ Atmn) eixav 4.2 dopéc kat 5.3 ¢opég avtiotola peyaAUTEPN
mBavotnta va epdavicouv KATolo Kapdlayyeloko enelcodlo péoa otn Sekaetia o€
OUYKPLON LE TOUG OIMOKAELOTIKOUG XpHOTEG EAaLtoAadou.
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Nivakag 4.7. ErAeypéva xopaktnploTka (Snpoypadikd, cupmepldoploTikd, KAWVIKA Kot SLatpodLkad)

™G HeA€Tng ATTIKH oxetikd pe tnv katavaAlwaon eAatdAadou

Xpron/katavaAwon eAatdAadou P
Kauia xprion MeIKTA ] AMOKAELOTIKNA
kaBnuepwvry xprion
n=212 n=1808 (89.5%)
(10.5%)
ApPXIKA XOPOKTNPLOTIKA
Eudavion KN, %val 12.8 3.0 0.03
HAwia, €tn 50+ 15 44 £ 14 <0.001
@UAo, % avdpeg 48 50 0.39
KAamviopa, MaKETOETN 50 43 0.012
Zwpoatikd Spaotrplot, % 39 40 0.46
AMS (kg/m?) 27+ 4 26+5 0.04
Mepipetpog péong, cm 88+ 16 90+ 14 0.03
MnAiko mePLUETPOU LEDNC TIPOG LoXlwV 0.83+0.09 0.86+0.11 <0.001
Exnaidevon (étn oxoAeiouv) 11+3 12+4 <0.001
Yniéptaon, %vatl 27 30 0.29
Zakyxapwdng dtafritng, %vat 8 7 0.49
YrniepxoAnotepoAatuia, %vatl 26 41 <0.001
MetaBoAikd Zuvdpopo, %val 10 21 <0.001
Ivwdoyovo (mg/dL) 309 + 66 311+ 70 0.69
ApXLKQ SLATPOWLKG XOPOAKTNPLOTIKA
MedDietScore (eupog 0-55) 25+8 2717 0.03
YuvoAikr evepyelokn ipocAndn (kcal/nuépa) 2292 + 963 2371+ 951 0.44
MpooAnyn aBavoing (g/ nuépa) 14+11 16+17 0.21
Evepyelakn mpooAnyn amno Ainog, % 34 35 0.89
Evepyelakn mpooAnyn amnod SFA, % 10 9 0.007
Evepyelakn mpdoAnyn anod MUFA, % 23 24 0.37
A6yoc mpooAndbne MUFA/SFA 1.6 £ 0.48 1.8 +0.47 0.006
Evepyelakn mpocAnyn amnod trans-fatty acids, 0.60 0.59 0.90

%

ITn OUVEXELQ, N AOYLOTIKN TtaAvdpopnon mou epoapUOoTNKE CUUTEPLEAABE
kat @AAoug mapayovteg kwwduvou yia KN (Mivakag 4.8). 2to oTaBuIOUEVO yla TO
®UA0 Kal TNV nAwkia povtélo davepwBNKe Hia OTATIOTIKA ONUOVTIKY GUOXETLON
OVAUECO OTNV ATOKAELOTIKN KatavaAwon ghatoAadou kal tn dekaeth enimtwon KN
(Movtélo 1), akopa kot otav AAAeg petofAntég (omwg AMZ, kAmviopa, GpuoLkn
Opaotnplotnta, ekmnaibevon, uméptaocn, OwaBnIng umepxoAnotepoAaluia Kol
HeTABOAKO oUvOpouo) elonxbnoav oto poviédo (Movtédo 2). Moapopoiwg,
AapBavovrtag untodn toug deikteg mou unmodnAwvouv pia Amag popdng pAsyuovi
mou Ba umopovoe va SlapecolaBel Tng oxéong ehatdAado-6ekaetng enimtwon KN,
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elonxbnoav oto TANPWC oOTaBuopévo HovtéAo (Movtého 2) otadlakd Kol
HEHOVWHEVA Snuodheic dAeypovwdelg deikteg. Amd toug TeAeuTOlOUC POVO TO
lVwdoyovo €58¢€L€e Lia OTATIOTIKA ONUOVTIKY LECOAAPBNoN. AvtiBeTa, Ta HOVTEAQ Ot
omola cuunepleAndpOnoav n CRP, n ofedbwuévn LDL, n IL-6 katl n opokuoteivn dev
Tpomomnoinoayv tnv enidpaocn tou eAatdAadou otov Kapdlayyelako kivéuvo (2A=1.05,
95% AE: 0.98-1.12; 2A=1.00, 95% AE: 0.99-1.01; 2A=1.02, 95% AE: 0.78-1.34;
2A=1.01, 95% AE: 0.97-1.03, avtiotolya).

Nivakag 4.8. AmnoteAéopata tng Aoylotikng maAwdpounong (ZA, 95% AE) yiwa tn ouox€tion KatavaAwong
ehatdhadou pe t dekaetn enintwon KN (n=2020).

OAoL Ol CUUUETEXOVTES IXETIKOG NOyo¢ (2A), 95% AE
Movrtélo 1 Movrtélo 2 MovtéAo 3
Xpnion ehatdéAadou
Kauia xprion (katnyoplia avoapopdac) 1.00 - 1.00 - 1.00 -
Mewth xprion padi ue dMaAinn 098  0.52,1.85 0.91  0.45,1.83  2.02 0.69-5.90
/EAatia otn payelpikin
AmokAeloTikn kadnueptvny xprion 0.11 0.01,0.95 0.07 0.01-0.66 0.24 0.02-2.54
HAia (ava 1 €tog) 1.09 1.08,1.10 1.08 1.07-1.10 1.07 1.06-1.09
AvOpEG EVOVTL YUVALKWV 1.99 152,263 1.72 1.28-2.33 1.78 1.27-2.50
AMZ (ava 1 kg/mz) - - 1.03 0.99-1.07 1.03 0.99-1.07
KamvioTEG vs. N KATIVIOTEG - - 1.30 0.96-1.78 1.44 1.02-2.05
EAdaxlotn duoikn dpaoctnplotnta - - 0.97 0.72-1.30 0.98 0.70-1.37
Eknaidevon (>14 €tn vs. <9 €1n) - - 0.97 0.93-1.01 0.96 0.92-1.00
lotoplkd
Yniéptaon (vat/ oxt) - - 1.04 0.77-1.42 1.01 0.71-1.43
Takxapwdng dtapntng (vat/ oxu) - - 1.07 0.80-1.43 1.11 0.80-1.54
YrniepxoAnotepoAatpia (vat/ oxt) 1.67 1.08-2.59 1.47 0.89-2.44
MetaBoAkd cuvépopo (vat/ oxt) - - 1.56 1.12-2.20 1.76 1.19-2.60
Ivwdoyovo (ava 1 mg/dL) 1.00 1.00-1.01

4.5 O poAog tn¢ katavaAwons aAkooA otn dekaetn enintwon KN

H katavaAwon aAkooA (oe efdopadiaia Baon) avadepOnke amo 1o 56% twv
ouppeTeEXOVIWY Tou Sev epdavicav KN kat amd to 49% 600 guddvicav Katd 1o
bekaeteg follow-up (p= 0.004) (Mivakag 4.9), xwpis va eudavilovial dtadopég
avdapeoa ota Suo ¢dpUAa (p= 0.25). H katavoun tng Katavalwong Twv aAKooAoUxwv
TIOTWV OMwWG Kpaoi, umupa kat dAAa motd ntav 65, 22 kat 13%, aviiotolya oToug
avépeg kat 77,11 kat 12% avtiotola otig yuvaikeg (p= 0.45). EmutAéov, n moootnta
OAKOOA Tou KotavaAwvotav (g./ nNUEpPA) O OCUMUETEXOVTEC TIOU Ovédepav OTL
€Mva, ota opxlkA SeSopéva ATOV OTOTIOTIKA CNMOVTIKA UEYAAUTEPN OTA ATOUA
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nou eudavicav KN oe oxéon YE TO ATOUA TIOU TIAPEUELVAV UYL HEXPL KOL TO TEAOG
tou follow-up (p< 0.001).

Nivakag 4.9. KatavdAwon aAKOOA PETAEU TWV CUMUETEXOVTWVY oTn HeAEtng ATTIKH, oe oxéon Me tn
bekaetn enintwon KN (n=2020).

Mn epudavion KN Eudavion KN

n=1703 n=317 P
KatavaAwon omoloudnimote aAkooAoUxou 953 (56%) 155 (49%) 0.04
notou, n (%)
MpooAnyn aAkooA (g/nuépa) 14+ 16 21+18 <0.001
E{6og aAkooAoUyxou motou
KatavaAwon kpactou, n (%) 0.61
Kad6Aou 470 (28%) 81 (26%)
<1 notnpt/ eBbouada 440 (26%) 97 (30%)
>1 notnpt/ eBSouada 793 (46%) 139 (44%)
KatavaAlwon pnupag, n (%) 0.32
Kad6Aou 630 (37%) 137 (43%)
<1 notnpt/ eBbouada 477 (28%) 95 (30%)
>1 notnpt/ eBSouada 596 (35%) 85 (27%)

AtileL va onpelwBel otL emumAéov avaAloelg €6et€av OTL n dekaetig eninmtwon KN
Atav 18.6% o€ CUUUETEXOVIEG IOV avEpeEpPAV amoxn amo 1o aAkooA kat 14.9% oe
ekelvoug mou avédepav KatavaAwon omoloudnmote podnpatog. EmumAéov,
avaAUOELG ava TETapTnUoplo tng mpocAnyng atbavoing (<2, 2-10, 10-20, >20 g./
nuépa) €dele ot n Odekaetng emimtwon KN Atav 11.9, 9.4, 16.9 kat 21.7%
avtiotola. Etol, oe olykplon e TNV Katavalwon atBavoAng pwkpotepn <2 g./
NUEPQ, Ol CUMUETEXOVTEG TIoU avédepav 2-10, 10-20, katl mavw amd 20 g./ nuépa
elyav kapdlayyelakod kivbuvo (95% AE) amd 0.60 (0.40-0.98), 1.22 (0.60-1.14) kau
1.81 (0.70-4.61), avtiotoxa. Me Bdon autd Ta TOCOOTA amokaAUdOnke pia
napoaBoAikn cuoxétion (J-shaped).

Mpokelpnévou va aflodoynBel n oxéon avapeca otnv apxlki KATAVOAWON
oAkooloUXwv podnudatwv kot T Oekaet) emimtwon KN, edoapuootnke
TIOAUTIOPAYOVTIK avaAuon onwg ¢daivetal otov Mivaka 4.10 {exwplotd yla TNV
KATAVAAwon KpaoloU Kal EEXwPLoTA yla TNV KOTOVAAWON UMUPAC. € OXEON HE TNV
mANpn amoxi amd to kpaoi, moapatnpndnke pla avtiotpodn OXUPH CUCXETLON
OVAUECO OTNV KOTOVAAWON AlyOTEPOU amo €va ToTpL TNV €BSoudada Kal To SEKAETH
kapSlayyelakd kivbuvo, Ox€on TOU TOPEUELVE ONUAVTILKA KOL OTO TIANPWE
otaBulwopévo poviédo (ywa nAwkia, ¢uAo, kamviopa, ¢uoikn Spaotnplotnra,
eknaidevon, AMZ, mpookoAAnaon otn MA, cuVoALKH KaTavaAwaon aAKoOA, uTtéptaon,
dwaPntng, umepyxoAnotepolatpia pe otolxela amo tnv apxtkn afloAdynon). Oviweg,
atopa TOU aveédpepav KATOVAAWON KPAOoLOU AlyOTEPOU Omo €va TOTHPL TNV
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eBoopdada diEtpexav 60% xaunAotepo dekaetr kapdlayyelako kivbuvo, oe oxéon Ue
TA ATOMLAL TIOU ATELXaV EVIEAWG aTtO TNV KAtavaAwaon aAkooA (ZA=0.40; 95%AE: 0.17-
1.98). AvtiBeta, o oxéon UE TNV APXLKN TTARPN ATTOXH OO TO KPAoL 0TO ATOUA TIOU
EMvav TAvw amod €va motnpL v eBSopdada dev dAvnke Kapla TETOLA CUOXETLON
(ZA=0.75; 95%AE: 0.29-1.94). Oco adopd otnv KatavdAlwon Umupag, mopopoLla
LoYuprn ouoxEtlon eudaviotnke avAapeca otnv katavalwon Alyotepou amd éva
notnpL pnupag tnv edoudda kat tn dekaetn enintwon KN, og oxéon pe tnv mMARpn
amoxn. Ewdwotepa, dtopa mou Emwvov AlyOTEPO amo €va MOTHPL Umupa TNV
eBoopada dietpexav 57% Alyotepo Sekaeth kapdlayyelako kivbuvo oe oxéon Ue TNV
mAnpn amoxn (2A=0.43; 95%AE: 0.20-0.93) oto mARpw¢ otabuLopévo povtelo (idLo
HE TNV MEPLMTWON TOU KpaoLoU). I cUYKPLON HUE Ta ATopa ou SnAwvav otnv apxi
TAN PN QItoxr oo TNV Umupa, N opada Twv ATtOUwV Mo EMLVE TAVW Ao €va ToTrpl
v eBbopada e pavnke va mapouvoldalel kamolwa cuoxetion pe tnv KN (2A=0.67;
95%AE: 0.29-1.55).
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Nivakag 4.10. AnoteAéopata tnG AoyloTikng TaAvépopnong (ZA, 95%AE) yia Tn ouoxeton tng
KATAVAAWONG KPAOLOU KOL UIMUPOG TWV CUUUETEXOVIWV otn UeAETn ATTIKH pe tn Sekaetr enintwon
KN (ékBaon)

OAot ot oupuetéyovreg (n=2020) IXETIKOG AOyog (2A), 95% AE

Movrtélo 1

Movtélo 2

HAkia (ava 1 €tog)
AvOpEG EVOVTL YUVALKWV
KatavaAwon kpaolou

<1 notnpt/ eBSouada évavtl kadoAou
>1 notrpt/ eBSouada évavtl kadoAou

KatavaAwon punvpog

<1 notnpt/ eBSouada évavtl kadoAou
>1 notrpt/ eBSouada évavtt kadoAou
KamvioTéGg vs. N KATIVLOTEG

EAdaxlotn duoikn dpaoctnplotnta
AMS (avéd 1 kg/m? unit)

Exknaidevon (étn oxoAeiouv)
MedDietScore (ebpog 0-55)
Yniéptaon (vat/ oxt)

Takxapwdng dtapntng (vat/ oxu)
YrniepxoAnotepoAatpia (vat/ oxt)

1.06 (1.02-1.10)
2.30 (0.96-5.39)

0.40 (0.17-0.98)

0.75 (0.29-1.94)

1.00 (1.00-1.01)
0.70 (0.34-1.47)
1.06 (0.97-1.15)
0.91 (0.82-0.99)
0.95 (0.88-1.01)
1.18 (0.58-2.40)
1.56 (0.49-4.99)
1.67 (0.85-3.27)

1.05 (1.01-1.09)
1.99 (0.88-4.51)

0.43 (0.20-0.93)
0.67 (0.29-1.55)
1.00 (0.99-1.01)
0.63 (0.31-1.30)
1.06 (0.97-1.15)
0.89 (0.80-0.98)
0.94 (0.88-1.01)
1.16 (0.57-2.37)
1.62 (0.49-5.29)
1.67 (0.85-3.26)

TéAog, Ta MANPWE OTOOULOMEVO LOVTEAQ YL TNV KATAVAAWGON KPaoloU Kol
Umupag efetdotnkav TEPATEPW Kal yia  Ploxnuikoug bSeikteg (CRP, IL-6,
opokuoteivn, emineda yAukolng vnoteiag, TG, HDL-xoAnotepOoAn) pe okomd va
SlepeuvnBel o TBavog SlapecoAafnTkOg Toug pOAOC 0T OXEON KpaoloU/Umupag
kal 6ekaetol¢ emimtwong KN. Z0pdpwva pe autd to eMUTAEOV HOVIEAQ, OAoL oL
Broxnuikol beikteg pavnke OtL emnpéalav Tn oxéon NG Katavaiwong <1 motnpt
KpaowoU/umbpag tnv  efdopada  kat g emimtwong KN, davepwvovtag
Stapecohapnon.
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4.6 Aciktec uetaBoAikou npo@iA otn dekaetn enintwon KN

4.6.1. Aciktng ZnAaxvikou Ainouc (Visceral Adiposity Index- VAI)

To okop tou VAl O0mwg peTpRBOnKe amod Ta otolxela mou eixav ouAAexBel
opxlka oto delypa BpéBnke va cuoxetiletal Oetikd pe to AMZ, Ye TNV TEPLUETPO
Huéong, toug Aoyoug WHR, WHtR, CRP, IL-6, TNF-a, TG, oAk} XOAnoTEPOAN Kal T
entneda yAukolng (rho=0.262, 0.331, 0.280, 0.329, 0.147, 0.168, 0.136, 0.915, 0.309,
0.227, avtiotola; OAeg oL TWEC p < 0.001), evw amodeixBnke OtL cuoyxetiletal
avtiotpoda pe tnv HDL-xoAnotepoAn (rho= -0.395; p <0.001). Akopa Kal otav n
avdiuon OSlactpwpatorotBnke ava ¢UAO QUTEC OL CUOCXETIOELS TIAPEUELVOV
ONUAVTLKEG 0€ AVOPEC KAl YUVALKEG.

Zuppetexovieg pe KN péoa otn dekaetiao elyav Katd 29% UeyaAUTEPES TLUEG
tou Seiktn VAl o oxéon Ue Ta vyl atopa. Me BAon T CUYKPLOELG OIUTEG TO OKOpP
VAI SLaipébnke oe tprtnuopla (<2.4, 2.4-4.5, >4.5) ndvw ota onoia umoloyiotnkav
TA APXLKA XOPaAKTNPELOTIKA tou Seilypatog onwg daivetal kot otov Mivaka 4.11.
ABpoloTtikd, daivetal OTL n nAlkio Twv €Bghoviwy Kal ot mBavoTNTeg eUdAvVLONG
uTéptaong, cokxapwdoug SaPATn Kal uMEPXOANOTEPOAQLUIAG HE Ta apXLKA
6ebopéva avéavovtal onuavtika ota Tpttnuoptla tou VAL Eival afloonueiwto otL ot
ouppeTéxovie tou 1% tpunuopiou VAl (mou avtkatormtpilet éva peTafoAkd
nipodiA pe Alydtepo SuoAeltoupylkd Amwdn LOTO) NTAV ATopa VEAPOTEPNG NALKLAC,
KUpLlwG yuvaikeg, mou kamvilav AlyOTepo, ATOV TEPLOCOTEPO uaIkA Spaothpla,
ALyOTEPO KEVTPLKA KOl CUVOALKA TtaxUoapKa Kol Ue auEnpuévn mpookoAAnon otn MA
(MedDietScore 28/55) oe oxéon pe ta dtopa tou 3% tpLenuopiov VAI (auénuéveg
TInEG VAL). EmutAéov, oL eBghovtég Tou xapunAotepou tpltnuopiou VAl e€€Becav kat
HELWUEVEG TIOAVOTNTEG apXLKNG eUdavions TANBwpag KapSlopeTtafoAlkwy SeIKTWY
(6mwcg unéptaon, dtafntng, unepxoAnotepoAalpio Kal HETABOAIKO cUVOPOUO; OAEC
oL TLHEG p <0.001). Onwg ATV OVOUEVOUEVO, OL CUMHETEXOVTEC Tou 1°Y tprtnuopiou
eudaviocav kal tn xapnAotepn dekaetn enintwon KN.
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Nivaka 4.11 Extipnon kapdiayyelakwyv enelcodiwv katd to 10etég follow-up tng peAétng ATTIKH, padl pe
TNV OVAAUGCN OPXIKWV XOPOKTNPLOTIKWY TWV CUUUETEXOVIWV (n=2020) ava tputnuopla tou VAI (VAI
TpLITNUOpLA: <2.4; 2.4-4.5; >4.5).

Tputnuopta VAI
1° 2° 3° P

Eudavion KN, %val 8 12 24 <0.001
ApPXIKA XOPOKTNPLOTIKA

HAwia, €tn 19+13 45+ 14 50+ 13 <0.001
@UAo, % avdpeg 42 45 58 <0.001
KAamviopa, MaKETOETN 362 + 385 422 + 420 617 £ 534 <0.001
Zwpoatikd Spaotrplot, % 48 43 33 <0.001
AMS (kg/m?) 24+36 26+4.5 28+4.6 <0.001
Mepipetpog péong, cm 82+13 90+ 14 98+ 14 <0.001
MnAiko ePLUETPOU LEDNC TIPOG LoXlwV 0.81+0.10 0.86£0.11 0.91+0.12 <0.001
MnAiko mepLuéTpou Uéong mpog P og 0.48 £ 0.07 0.53+0.08 0.58 £ 0.08 <0.001
MnAiko tplyAukepldiwv pog HDL- 1.12+0.34 2.12+5.06 5.06 £ 4.05 <0.001
XOANOTEPOAN

Exknaidevon (étn oxoAeiouv) 13+3.4 12+3.8 11+3.9 <0.001
Yniéptaon, %vatl 21 32 43 <0.001
Zakxapwdng dtafritng, %val 2 4 13 <0.001
YrniepxoAnotepoAatuia, %vatl 22 45 64 <0.001
MetaBoAikd Zuvdpopo, %val 287 267 2416 <0.001
Yniéptaon, %vatl 3 14 55 <0.001
CRP (mg/L) 1.36+£2.05 2.03+2.53 265126 <0.001
IL-6 (ng/mL) 1.35+0.39 1.47 £0.40 1.6£0.43 <0.001
TNF-a (pg/mL) 5.44 +3.81 6.41+4.75 7.22 £3.63 <0.001

H moAumapayovtik avaAlucn mou akoAouBnoe s€aipeoe Tou SelKTEG TOU KAVOVIKA OV KOUV
otnv gflowon yla tov umoloylwopo tou VAl (AMZ, WC, TG kat HDL) ywa va amnodeuyBei n
TIOAUGUYYPAULKOTNTA. 3TO TAAPWCG OTOOUIOUEVO HOVTEAO OQUTAC TNG OvAAuoNg
ouunepleAndOnoav dnuoypadikd (nAwkia kot avéplkd ¢UAo), kKAwika (uméptacn, StaBntng,
UTtEPXOANOTEPOAQLUIO) KOl QPKETA XOPAKTNPELOTIKA (Kamviopo, ¢uolkn Spaoctnpldotnta,
ekmaibeuon kol mPookoAAnon otn MA) mou yevikd mpoBAEémouv Kapdlayyelokd kivouvo,
onwg ¢aivetal otov Mivaka 4.12. Otav o VAl mpootédnke, Ta HOVIEAQ TNG AOYLOTIKAG
naAvdpounong €6elfav OtL cuoxetl{dtov avefdptnto HUE TO OEKOETH KAPSLAYYELOKO
kivbuvo. Afilel va onuelwBel 6tL oto Movtého 3, daivetal otL avénon tou okop VAI katd
2.5 povadeg, 600 mepimou n dladopd otoug PECOUG OPOUG AVAUESA OTnV ouada Tmou
epudavice kar Oev eudavice KN, ocuvoxetiotnke pe 13% av&non Ttou Oekaetolg

kapSlayyelakou Kivduvou.
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Nivakag 4.12. AntoteAéopata tnG AoyLotikAg maAvdpounong (A, 95% AE) yla tn CUGKETLON TWV APXLKWY TLLWV

tou Seiktn VAl Twv CUHPETEXOVTWV TNG HEAETNG ATTIKH pe tn dekaetn enimtwon KN

OAot TXETIKOC AOYOC (SA), 95% AE
Ol CUUUETEXOVTEG MAnpw¢ Movtéldo2  Movtédo3  Movtédo4  Movtédo 5 Movrtédo 6
TIPOCOPUOCU
é€vo Movtédo
1

HAia (ava 1 €tog) 1.06 1.08 1.06 1.06 1.05 1.06

(1.04-1.08)  (1.07-1.10) (1.04-1.09) (1.04-1.09) (1.03-1.08) (1.03-1.09)
Avbpeg Evavtl 1.66 2.03 2.29 2.07 1.99 1.94
YUVOUKGV (1.06-2.61)  (1.47-2.81) (1.32-3.98) (1.17-3.67) (1.14-3.50) (1.01-3.76)
VAI (ava 1 povada) - 1.06 1.05 1.04 1.04 1.05

(1.02-1.09)  (1.01-1.10) (1.00-1.09)  (1.00-1.09) (1.00-1.11)

Karmviotég vs. un 1.00 - 1.00 1.00 1.00 1.00
KOUTVLOTEC (1.00-1.01) (1.00-1.01)  (1.00-1.01) (1.00-1.05) (1.00-1.01)
EAdxlotn duoikn 0.74 - 0.82 0.87 0.87 0.63
SpaotnpLoTnTaL (0.49-1.11) (0.51-1.32) (0.52-1.43) (0.53- 1.43) (0.35-1.13)
Exknaidevon (€tn 0.98 - 0.98 0.97 0.97 0.95
oxoAeiou) (0.93-1.04) (0.93-1.05)  (0.91-1.03) (0.91-1.04) (0.88-1.02)
MedDietScore 0.95 - 0.96 0.95 0.95 0.95
(ebpoc 0-55) (0.92-0.99) (0.92-1.01) (0.91-1.00) (0.91-0.99) (0.91-1.00)
Yréptaon (vay/ ox) 1.06 - 1.22 1.44 1.43 1.23

(0.71-1.60) (0.77-1.94)  (0.89-2.32) (0.88-2.31) (0.71-2.14)
SaKXapwW8NC 2.39 - 2.35 2.13 2.23 2.21
slaBrTne (vay/ dxu) (1.33-4.29) (1.18-4.70)  (1.02-4.43)  (1.08-4.62) (0.91-5.39)
YriepxoAnotepolalu 1.33 - 1.43 1.32 1.32 1.67
{a (va/ oxu) (0.90-1.97) (0.90-2.28)  (0.82-2.14) (0.82-2.12) (0.97-2.88)
CRP (mg/L) - - - 1.12 - -

(1.03-1.21)
IL-6 (ng/mL) - - - - 1.62 -
(0.92-2.86)

TNF-a (pg/mL) - - - - - 1.10

(1.01-1.20)
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Téhog, ywa va ouykplBel n mpoPAentiky afla tou VAl oto OeKaeth
KapSlayyelakd kivbuvo évavit AAAwWV amAwv avOPpWITOUETPLKWY KOl AUTLSALULKWY
Sdektwv/ mNAlkwy (KAmolol ek Twv omoiwv meplhappavovtotl otn GoppouVAa Tou
VAI), ebapuootnkav emumAéov avaAlloelg mou avti yla to VAl mepleiyav AMZ, WC,
WHR, WHtR, TG/HDL-xoAnotepoAn, avtictoa. O Mivakag 4.13 nopouclalel Toug
IA kot to 95% AE autwv twv povtédwy, evw edappootnke to Hosmer-Lemeshow
test va ouykplBel n mpoPAentikn) kavotnta tou VAl €vavil Twv umoloumwv
uetapAntwy. Onwe daivetatl o VAI eixe kaAutepn npoPAemntikn kavotnta (2A=1.05,
95% AE: 1.01-1.10, -2Loglikelihood = 701). MapdAAnAa, o VAl ¢dvnke va UTIEPEXEL
OAwv Twv GAAwv avBpwrmopetpikwy Selktwy, meplhappfavovtag tn WC (ZA=1.01,
95% AE: 0.99-1.02, -2Loglikelihood = 692), WHR (2A=2.71, 95% AE: 0.21-5.45, -
2Loglikelihood = 690) kat WHtR (ZA=1.05, 95% AE: 1.01-1.10, -2Loglikelihood = 701)
kat TG/HDL ninAiko (2A=1.07, 95% AE: 1.01-1.14, -2Loglikelihood = 523).
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Nivakag 4.13 AnoteAéopata amod TG MPOoOeTeG AOYLOTIKEG MOAWVSPOUNCELS TTOU avamTtuxOnkov ylo va ektiunBel n
nipoPAeTTIKN LKavoTtnTa Tou VAl oto Sekaetr kapdiayyelako kivduvo (EkBacn) og cUykpLon e AAAOUC avOPWTTOUETPLIKOUG
Seikteg onwe Aeiktng Malag Swuatog (AMZ), nepipetpog péong (WC), mnliko meplpuétpou péong mpog oxiwv (WtHR),
ninAiko meppétpou péong mpog UPog (WHR), mnAiko tplyAukeptdiwv mpog HDL-xoAnotepdAn (TG/HDL-xoAnoTEPOAN)

IXETIKOG 95% AE Hosmer and
Noyog (ZA) Lemeshow
Goodness of fit test

MNANRpw¢ otabulopévo Movtélo - - 704.29
MANnpw¢ otaBulopévo Movtélo+ VAI 1.05 (1.01-1.10) 516.72
MANpw¢ otabulopévo Movtélo+ AMS 1.03 (0.99-1.08) 700.79
MANRpw¢ otaBulopévo Movtédo+ WC 1.01 (0.99-1.02) 691.80
MNANpw¢ otabutlopévo Movtédo+ WtHR 1.33 (0.18-9.98) 687.37
MANpw¢ otabutlopévo Movtélo+ WHR 2.71 (0.21-5.45) 690.42
MANpwe otabuiopévo Movtélo+ TG/HDL- 1.07 (1.01-1.14) 526.94

XOANOTEPOAN

4.6.2. Aciktn¢ ouoowpevons Ainoug (Lipid Accumulation Product-LAP)

Me O&ebopéva amd TNV Opxlkn afloAdynon TWV  CUUPETEXOVIWV
TIAPOUCLACTNKE OTL 0 LAP cuoxeT{otav BETIKA OTATIOTIKA ONUAVIIKA HE To AMZ,
WC, WHR, WtHR, TG, oAwn xoAnotepoAn, emnineda yAukolng vnoteiag, CRP, IL-6 kat
TNF-a (rho= 0.488, 0.624, 0.515, 0.075, 0.897, 0.343, 0.281, 0.189, 0.225 kat 0.221
avtiotolya; OAeC oL TIHEG p<0.001), evw amobdeixbnke OTL cuoxeTlotav avtiotpoda
pue tnv HDL-xoAnotepoAn (rho= -0.318; p<0.001). Akopa kat 6tav n avaAuon
Slaotpwpatonolibnke ava pUAO AUTEC OL CUOXETIOELC TTAPEUELVOV CNUAVTLKEG OE
AvOPEC Kal YUVALKEG.

O pé€oog 0poG TwV TIHWV Tou LAP pe ta apyikd dedopéva ntav 69% unAotepog
otV OopAda TwV OTORWV Tou epdAvicav KATOLO KapSLOyyELOKO €mMelcOSlo péoa ot
dekaetia oe oxéon Me 600UG Ttapépevay uytelg amd KN (p<0.001). 2tn cuvéxela TO OKOpP
LAP OSuapéBnke oe tputnuopla (< 19; 19-44; > 44cm-mmol/l) mavw ota omola
UTtoAoyloTNKAV TO apPXLKA XOPAKTNPLOTIKA Tou Selypatog Ta KOUPIKA XAPAKTNPLOTIKA TWV
OULUETEXOVTWY TNG LEAETNG CUMPWVA UE Ta TPLTNUOpLa Tou LAP gudavitovtal otov Mivaka
4.14. H nAkia twv eBeloviwv Kol oL TOAVOTNTEG apXIKNG eUdAvVIONG UTEPTAGCNC,
cakxapwdoug Stafntn, umepyxoAnotepolalpiag kot LetafoAikol cuvdpouou aufavovtav
KOTA UAKOC TWV TPLTNUOpiwv LAP, UE TOUC CUUMETEXOVIEG TIOU OVAKOV OTO XOopnAOTEpPO
TPLITNUOPpLo LAP va eival veapOtepol Kal va £Xouv Alyotepeg mOavotnteg epdaviong
napayovtwv kwduvou KN (p<0.001). EmumpooBeta, Ol GUUPETEXOVIEG TIOU QVNKAV OTO
xaunhotepo Ttpltnuoplo LAP ntav kupiwg yuvaikeg, mou kamvilov AlyOTEPO, HTAV
TEPLOCOTEPO dUaIKA SpacThpLleg Kal mpookoAAouvtav atevotepa otn MA (MedDietScore)
£€xovtag pikpotepo AMZ, WC, WHR kot WHtR (6Aeg oL Tipég p<0.001).

H ocuoxétion avapeoa otic TIHEG LAP €tol OmMwg eKTIUAONKOV KATA TNV apXLKN
afLoAOyNon TWV CUPUETEXOVIWVY KoL T Sekaetr enintwaon KN e€eTd0TNKE MEPALTEPW UE TNV
TIOAUTIAPAYOVTLKA avaAucn. AOyw MOAUCUYYpOULKOTNTAG, e€alpeOnkayv oL PeTaBANTEC TTOU
avrkouv ot dpopuoula tou LAP (TG, WC).
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Nivakag 4.14. Extipnon kopdlayyelakwy enelcodiwv katd 1o 10etéq follow-up tng peAétng ATTIKH, pall pe

NV OaVvAAUON apPXLKWV XOPAKTNPELOTIKWY TWV OCUHUETEXOVIWV (n=2020) avad Ttpltnuopla tou LAP (LAP

TpLTNUoOpLa: <19; 19-44; >44cm-mmol/L)

Tputnuopla LAP
1° 2° 3° P

Eudavion KN, %val 5 14 25 <0.001
APXIKA XOPOKTNPLOTIKA

HAwlia, €tn 36+11 46 + 13 5013 <0.001
®UMO, % GvSpeC 27 53 67" <0.001
Kdamviopa, maKkeToétn 304 + 316 482 + 487 644 + 550 <0.001
Zwpatikd Spaotrplot, % 49 40 36 <0.001
MedDietScore (eupog 0-55) 29+7.2 25+5.8 24+5.9 <0.001
Exknaidevon (€tn oxoAelouv) 13+3.2 12+3.7 11+4.0 <0.001
AM2 (kg/mz) 23+2.7 26+3.4 3044 <0.001
Mepipetpog péong, cm 76 £ 8.6 92+9.1 103+13 <0.001
MnAiko ePLUETPOU LEDNC TIPOG LoXlwV 0.78 £ 0.08 0.87 £0.08 0.93+0.10 <0.001
MnAiko mepLuétpou péong mpog P og 0.52 £ 0.05 0.54 £ 0.05 0.60 £ 0.07 0.007
MetaBoAikd Zuvdpopo, %val 1 12 53 <0.001
Yrniéptaon, %vatl 11 31 46 <0.001
Zakxapwdng dtafrtng, %vat 1 3 14 <0.001
YrniepxoAnotepoAatuia, %vatl 18 43 65 <0.001
CRP (mg/L) 1.01, 1.08-2.56 1.08, 1.05-2.69 1.80,1.10-2.80 <0.001
IL-6 (ng/mL) 1.3+0.36 15+04 1.6+04 <0.001
TNF-a (pg/mL) 5.9,2.9-4.6 6.1,3.0-7.0 7.8,2.6-8.1 <0.001

Apxik@ peAetnOnkav tumikd Snuoypadikd (dUAo, nAkia, exmaibevon),
ouuneplPopLoTIKA (Kamviopa, duolky dpaotnplotnta, mMpookoAAnon otn MA) kat
KAWVIKQ  Xopaktnplotika (uméptaon, O&wafAtng umepxoAnotepoAatuia) Tou
€U avilouv YVWOTEG CUOXETIOELG UE TNV HakpoTipoBeoun epdavion kapdlayyslakol
enelcobiou kal Stapopdwaoayv 1o Bacikd Movtélo 1. Zto otabuiopévo yla to ¢puAo
Kal TNV nAwkia Movtélo 2, ol TiuéG LAP ATOV OTATIOTIKA CNUAVTLKA CUOXETIOMEVEG
ue tn Sekaetn eninmtwon KN. Zuvenwg, mpootébnke kat o LAP oto Baowkd Movtélo 1,
Seiyxvovtag oOtL oL TWEG LAP €tol Oomwg umoloyilotnkav pe Ta opxlkd Sdedopéva
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eudavilov pia BETIKN OTATIOTIKA CNUAVTLKA cUCXETLoN UE tn dekaeth enimtwon KN
oKOUa KoL otav cupmneplteAndOnoav 6Aot oL yvwotol mapdyovteg Kivduvou yia KN
(Movtélo 3). Zto teAeutaio poviélo, avénon Twv apxlkwy TlHwv tou LAP kata 10
novadeg ocuoyetiotnke pe 11% avénon tou kapdlayyelakol Kvduvou. EmumAgoy, pe
okomo va efetaotel n mbavy Stapecolafntikn enidpaocn PpAsypovwdwy SelKTwv
otn oxéon LAP kot Oekaetoug emimtwong KN, oto Movtélo 3 mpootébnkav
Eexwplota kat Stadoxka ot CRP, IL-6 kat TNF-a oxnuatilovtag to avtiotolya
Movtéla 4, 5 kat 6 (Mivakacg 4.15).

Téhog, ywa va ouykplBet n mpoPAemtik) afia tou LAP oto OeKaeTh
KapSlayyelakd kivbuvo évavit AAAwWV amAwv avOPWITOUETPLKWY KOl AUTLSALULKWY
Selktwv/ MNAKwV (KAamolol ek Twv omoiwv mepthapBavovtal otn poppouAa tou LAP
onwg WC ) ta TG vnotelag), edapudotnkav emumAéov avaAUoeLg Tou avti yia to LAP
niepleixav AMZ, WHR, WHtR, avtiotowa. O Mivakag 4.16 mapouoldlel Toug ZA KoL To
95% AE autwv twv povtéAwv, evw edpoapudotnke to Hosmer-Lemeshow test va
ouYKpLBel n mpoPAemTikA kavotnTa tou LAP évavtl Twv umoloumwy HeTaBAnTwv.
Onwg daivetalr o LAP ¢pavnke va umepéxel OAWV TwV AAAWV OVOPWITOUETPLKWY
Selktwy, onwg AMZ, WHR kat WHtR.
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Nivakag 4.15. AmoteAéopata tnG Aoylotikig maAvdpounong (ZA, 95% AE) yla T CUOXETLON TWV OPXLKWV

TIHWV Tou Seiktn LAP TwV CUUPETEXOVTWYV TNG HEAETNG ATTIKH pe tn dekaetr enimtwon KN

OAot ot oupuEeTEXOVTES

IXETWKOG AGYoG (ZA), 95% AE

Baoiko Movtédo2 Movtédo3 Movtédo4 Movtédo5  Movtédo 6
Movrtélo 1
HAkia (ava 1 €tog) 1.06 1.08 1.06 1.06 1.05 1.06
(1.04-1.08)  (1.07-1.09)  (1.04-1.08)  (1.04-1.08)  (1.03-1.08)  (1.03-1.08)
AvOpEG EVOVTL YUVALKWV 1.66 1.86 1.81 1.70 1.65 1.38
(1.06-2.61)  (1.36-2.55)  (1.10-3.01)  (1.01-2.88)  (0.98-2.77)  (0.76-2.52)
LAP (avd 1 povéda) - 1.04 1.10 1.11 1.18 1.21
(1.00-1.08)  (1.05-1.15)  (1.04-1.19)  (1.09-1.27)  (1.11-1.31)
Karmviotég vs. un 1.00 - 1.00 1.00 1.00 1.00
KQUTVLOTEC (1.00-1.01) (1.00-1.01)  (1.00-1.01)  (1.00-1.01)  (1.00-1.01)
EAdxlotn duoikn 0.74 - 0.75 0.79 0.80 0.63
SpaoTtnELdTNTA (0.49-1.11) (0.48-1.18)  (0.49-1.26)  (0.50-1.28)  (0.36-1.08)
Exnaidevon (€tn 0.98 - 0.98 0.97 0.97 0.95
oxoleiou) (0.93-1.04) (0.93-1.04)  (0.91-1.03)  (0.91-1.03)  (0.88-1.02)
MedDietScore 0.95 - 0.97 0.96 0.96 0.97
(e0poc 0-55) (0.92-0.99) (0.93-1.01)  (0.92-1.00)  (0.92-0.99)  (0.92-1.02)
Ynéptaon (vat/ oxy) 1.06 - 1.17 1.36 1.34 1.23
(0.71-1.60) (0.75-1.81)  (0.86-2.15)  (0.85-2.11)  (0.72-2.08)
Zakxapwdng dtafAtng 2.39 - 2.15 1.84 1.96 2.01
(va/ x1) (1.33-4.29) (1.11-4.18)  (0.91-3.74)  (0.97-3.93)  (0.87-4.67)
YnepxoAnotepoAatpuio 1.33 - 1.43 1.34 1.35 1.45
(va/ 6x1) (0.90-1.97) (0.92-2.22)  (0.84-2.13)  (0.85-2.12)  (0.86-2.42)
CRP (mg/L) - - - 1.10 - -
(1.02-1.19)
IL-6 (ng/mL) - - - - 1.49 -
(0.86-2.59)
TNF-a (pg/mL) - - - - - 1.13

(1.05-1.22)
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Nivakag 4.16. ArtoteAéopata amnod TG TPOcOETEG AOYLOTIKEG TTAALVOPOUACELG TTOU avarttuxOnkav yla va eKTLunOel
N mpoBAemtikn kavotnta tou LAP oto Oekaetn kapdlayyelako kivduvo (é€kPacn) oe ouUykplon HeE AGAAOUG
avBpwrmopeTplkoUg deikteg omwe Asiktng Malag Zwpatog (AMZ), mepipetpog péong (WC), mnAiko mepLlUéETpou
Héong mpog oxiwv (WtHR), mnAiko meplpétpou péong npog uhog (WHR)

IXETIKOG 95% AE -2loglL AUC (95%Cl)
Aoyog (ZA)
Baolko Movtélo 1 - - 704 0.80 (0.77-0.83)
Baolkd Movtélo 1 + LAP (ava 1 cm-mmol/L) 1.01 (1.00-1.01) 584 0.84 (0.78-0.89)
Baolko Movtélo 1+ WC (ava 1 cm) 1.01 (0.99-1.02) 692 0.81 (0.76-0.85)
Baolkd Movtélo 1 + TG vnoteiag (ava 1 mg/dL) 1.00 (1.00-1.01) 592 0.82 (0.78-0.85)
Baotkd Movtélo 1 + AMS (avd 1 kg/m?) 1.03 (0.99-1.08) 701 0.80 (0.76-0.86)
Baolkd Movtélo 1 + WtHR (ava 1 povada) 1.33 (0.18-9.98) 687 0.80 (0.74-0.86)
Baolkd Movtélo 1+ WHR (ava 1 povada) 2.71 (0.21-5.45) 690 0.80 (0.76-0.83)
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5. 2YZHTHzH

IKOTO¢ TNG Tapouoac StatpBig Ntav va HeAetnBel n aAAnAemibpaon KAWIKWY,

HETABOAKWY SEIKTWVY Kal SLatpodkwV TAPAUETPpWY oTNV €EEALEN TNG AONPWUATIKAG

vOOOU O€ QVILITPOCWITEVUTLKO, EMAPKEC Kol Tuxaio Selypa tou eAAnvikoU MAnBuouou.

Amo tnv mapouoa dtatplPn mpogkuPav T TAPUKATW CUUTTEPACHUOTA:

* H aviipAeypovwdng OSitatpodn, ekdbpalopevn amo peyaAutepa D-All okop,
ocuoyetiotnke pe tn dekaetn enintwon KN, yeyovog nou emiPefatwdnke kal o€
atopa mou Sev eiyav apytka dtayvwobel pe petaBoliko cuvdpopo.

* H katavaAwon kadé spdavios napaPfolAikni cuoxetion (J-shaped) pe tn dekaetn
entintwon KN. Mo cuyKeEKPLUEVA, ATOUA TIOU KATAVAAWVAV HELWMEVN (<150 mi/
nUéEpa) kat pétpla moocotnta kadé (150-250 ml/ nuépa) eixav 56% kat 51%
avtiotolya UKPOTEPO Kapdlayyelako Kivbuvo, evw Ta ATOUA TIOU ETILVAV OKOUOL
neplooodtepo kadé (>150-250 ml/ nuépa) Siétpexav 2.5 dopég peyalutepo
Kivbuvo o€ oxéon pe atopa mou dev Emvav KaBoAou KadeE.

= H pewwpévn mpog PETPLA Katavalwaon Kpaowol/ pnupag (< 1 mothpl/ eBSopdda)
napouciaoce avtiotpodn cuoxEtion pe tn dekaetn enimtwon KN.

= To péyeBog enmidpaong TNG HELWHEVNG KATAVAAWONG KPAGLOU KAl UImUpaG EVOVTL
™¢ KN Atav tooduvaypo.

* MMoapatnpndnke mapaBoAikn cuoxétion (J-shaped) avapeca otnv katavaiwon
atBavoAng kat Tou kapdlayyetakou Kivouvou.

= H ¢dAeypovy davnke va Oiapecolafel g oxéong Hetafl KaTAVAAWONG
KpaoloUl/ urupag kot Sekaetoug eninmtwong KN.

* H amnokAelotiky xprion €AaldAadou CUOCXETIOTNKE aviiotpoda pe TN SekOEeTh
enimtwon KN, evw to vwdoyovo pavnke va Stapecolafel autrg tng oxéong.

= O petaPoAikog deiktng VAl mapouoiaoce pia avefdptntn Kal OTIKA CUOXETLON UE
™ Oekaety enimtwon KN, AapBdavovtag umoyn KAAOLKOUG GCUYXUTLKOUG
TLOPAYOVTEC.

= O VAl amnodeixBnke OTATIOTIKA ONUAVTLKOG TPOBAEMTIKOC SeiKTNG avixveuong
kapdlayyelakol KlvdUvou oTtoug AvOpeG Kal OXL OTLG YUVOLKEG.

= O beiktng LAP dpavnke va cuoyetiletal pe tn dekaetn enimtwon KN og evAALKeS
Xwplg kamoLo nmpoindapyxov KapdLayyeLoko voonua.

= O LAP cuoyetiotnke pe TO HaKkpoxpovio kapdlayyelako kivbuvo avetdptnta anod
AaAAoug mapayovteg kKivduvou yla KN. Emtiong, amoteAel KaAUtepo TPOPBAENTIKO
Seiktn yla tn dekaetn enimtwon KN anod to AMZ, WC, WHR kat WHtR

Map OAoug TouG HEeBOOOAOYLKOUG TEPLOPLOMOUG TIOU KPUPBEL LA TIPOOTITLKA

ETUONULOAOYLKA MEAETN, TA AVWTIEPW QATMOTEAOUV onpavTik mAnpodopia yla tnv

Katavonon tou poAou tng Statpodng kat Stadpopwv HETABOAKWY SEKTWV OTOV

Kivbuvo eudadaviong kapdlayyelakng vooou o€ €va HEYAAO KOL QVTLUTPOCWIIEUTLKO
Selypa evnAikwv avépwv Kot yuvalkwy, xwpig apxikd dtayvwopévn KN.
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5.1 0 poAog tn¢ avripAsyuovwdoucg diatpownc otnv eupavion KN

H napadooiakr MA, mhovuola og ppouTta, Aaxavikd, oompla, ENpouc Kapmoug
Kol TIpolovTa OALKAG AAEONG Kol AUECA ouvOeSeUEVN PE TN METPLA KATAVAAWGON
eAatoAadou/ aAkoOA (Kupilwg PE yeUMOTA) KOL TN MELWUEVN KATAVAAWON KOKKLVOU
Kp€atog €xel amodedelyuéveg avitpAeypuovwdelg dLotnteg (Tangney CC et al. 2011;
Giugliano D et al. 2006). ZuykekpLUEVO BPEMTIKA CUOTATLKA OTIWE w-3 TTou adpBovouv
ota Ydpla, moAudalvoleg amd Tto efalpetikd moapbévo ehaldAado aAdd Kol
avTloEeldwTIKA (B-kapoTévio, Bitapivn E, Brtapivn C, dAaBovoeldn) and ¢ppouta Kat
AQOVIKA €XOUV CUOTNUATIKA OUCXETIOTEL HE YapnAotepa emimeda ¢Aeypovig
(Calabriso N et al. 2016, van Herpen-Broekmans WM et al. 2004). H évvola
«avtidAeypovwdneg» dlatpodn €xel peAetnBel €upeca amd TMOANEC PEAETEG TOU
aoxoAnBnkav pe ™ MA. Ta amoteAéopata Tng StatplBig autig €6eav OTL TO
eninedo nmpookOAAnong oe pia avtipAeypovwdn Slatta, kat OxL Kat avaykn oto
Meooyelakod Slatpodikd TMPOTUTIO, OMWG avTlKaTomTpiletal and ta uvPnAdtepa
enineda tou okop tou Oeiktn D-All, CUCXETIOTNKE OTOTIOTIKA ONUAVIIKA HE TN
Oekaetn) emimtwon KN. H teleutaio oxéon TMOPEUEVE OTATIOTIKA ONUOVTLKN
AapBavovtag unodn €va peydho €Upog MAPAYOVIWV (KAWVIKWY, BLOXNULKWY Kol
OUUTEPLPOPLOTIKWY) KIvdUVOU yla To oUVOAO Tou Selypatog aAAd kKal PeETAEl Twv
OUMMETEXOVIWV Tou Odev elxav apxkd Otayvwobel pe petafoAikd cuvdpopo.
Emopévwg Ba pmopouoe va umoteBel 6tL n abnpookAnpwon eival pa Amog
dAeypovng Slatapaxi Kat amd Tn otwyun mou n edpaiwon evog dAeypovwdoug
nieplBailovtog amotelel €dado¢ tOco ywa tnv avamtuén KN 6co kal yla tnv
avantuén petaBoAlkol ouvdpopou, n auénuévn KATavOAWon avILOEELOWTIKWY
(dpolta, Aaxavikd, PUTIKEG Lveg) Umopel va TpomomolioeL Ty avadepBeioa oxéon
hetplalovtag auth tn cuotnuatikn $pAeypovwdn Siepyaocia. To yeyovog OTL KATL
avtiotolyo dev mapatnpnBnke oe atopa pe PETABOALKO cUVOPOUO EVOEXOUEVWE Va
onuaivel OTL Kal AAAOL CUYXUTLKOL TtapAyovteg mpEMeL va AndBouv unov. e autd
TO ATOUO OL 0BNPOCKANPWTLKOL LNXAVIOHOL £XOUV EEKLVAOEL OO VWPLg YEYOoVOC TTou
umopel va €xel emnpedoel tnv emnidpacn tng aviipAeypovwdoug Siattag otov
KapSlayyelako kivéuvo, xwpi¢ Opwe va amokAegietal To Suvntiko TG 0deAog KaBOTL
TUXOLLOTIOLNMEVEG UEAETEG, KOO Kal o€ aoBevelc pe kapdlayyelakr voco (m.x. n
naAatotepn Lyon Heart Study, kat n mo mpoodatn PREDIMED) éxouv beiel kartt
avtiotolyo. Mo OUYKEKPLUEVA, N TUXOLOTOlNUEVN KAWIKY peAétn PREDIMED
EKTIUNOE TNV pakpompoBeoun enibpaon tng MA otnv enintwon KN oe dtopa mou
Emaoyav omo HEeTABOAIKO OUVOPOPO Kal TO omola Tuxalomolibnkoav O TPELG
Slatpodikég mapepPdaoelg: MA  eumAoutiopévn pe mapBévo ehatdAado, MA
EUMAOUTIOMEVN OE €NPOUC KAPTIOUC Kol dlatta PELWHEVOU ALTTOUG HE TAUTOXPOVN
oupPBouAeuTikn amo €161kol¢ (opada eAéyxou). Ta amoteAéopata €6el€av OtL oL SUo
TPWTEC TAPEUPACELS aviEoTpedav TO apXLKA SLayvwouévo UeTafoAlkd cuvdpopo,
HELWVOVTAG TNV KEVIPLKI TIOXUOOPKLA KoL TNV uTtepyAukatuia (Babio N et al. 2014).
Emopévwg akopa Kal yla Ta Atopa HE UEToPoAlkd oUvOpopo (katdotacn Tmou
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e€oplopol ta ekBétel oe aufnuévo kapdlayyelokd kivbuvo), n auvénuévn
TPOOoKOAANGN o€ pla avithAeypovwdn dlatpodn onwe e€acdaiiletal anod tn oTevN
mapakoAouBbnon [ KAWIKAG Sokung (ouxvy afloAdynon, OUVEVTEUEELG HE
SlattoAoyoug), umopel va tpokUPouy BeTikd anoteAéopata.

Avadoplkd He TNV TPOOTOTEUTIKA emidpacn tng avilipAeypovwdoug
Statpodng ta supnuata pog Bpilokovial oe cupdwvio PE TIPOOTTIKEC LEAETEG TTOU
€XOUV HEAETNOEL TN oX€on HeTaly aviipAeypovwdwy dlattwv kat Kivduvou ya KN.
AVo amnd autég meplhapPBdavouv TI¢ Lomavikég peAéteg PREDIMED (Garcia-Arellano A
et al. 2015) kat SUN (Ramallal R et al. 2015), mou e€€tacav tetaptnuopta D-All kat
KatéAnéav oe pla Loxupn YPOUULKY S000eEQPTWHEVN CUOXETION UETOEY OKOP TOU
beiktn  D-All  katr kapdiayyeloakol  Kwvduvou. Miaw  AAAn  peAétn, ToU
npayuatonolibnke otn MaAAia to 2016, n SU.VI.MAX, Slepelvnoe tn ox€on HLOG
avtipAeypovwdoug Statpodng pe dradopetikad €idn KN kat katéAnée oto OTL pla
npodpAeypovwdng Statpodr) cuoxetilotav Pe avénuévo kivbuvo yla Eudpayua Tou
uuokapdiouv (Neufcourt L et al. 2016).

H xpovia ¢pAeypovn daivetal va anoteAel pnxaviopog-kAeldi mou attioAoyetl
Vv maboyéveon kal TNV €EEALEN TNC aABNpWHATIKAG vOoou. Elval eupéwg yvwoTto OTL
n Owtpodn Swadpapatilel onuavtikd poAo otn  xpovia  dAeypovr). M
avtipAeypovwdng Slatpodny €xel meplypadel oto mAaiclo plag Slattag mou
npooopoldalel otn MA, mou eivatl mAouola o $ppolta, Aaxavikd, OAKAG AAEoNnG
npoiovta kat Papla, xapoaktnpiletal and pETpla Katavalwon eAaldAadou Kal
OAKOOA Kol XOMNAR KOTOVAAWON KOKKLWVOU KpEatog Kal YAukwv. EmumpdoBeta,
Slatteg UPNANG TMEPLEKTIKOTNTOG OE UIKPOOPEMTIKA OCUOTATIKA OMWG Ww-3 Autapd
of€a, Btapivn C, Brrapivn E, B-kapotévio Kal payviolo pmopolv va mpooteBouv
oto mAaiolo pLag aviipAeypovwdoug Statpodnc. H mbavn euepyeTikn enidpaon Twv
dpoUTwv Kal Twv Aaxavikwv PBaciletal oto MARBOGC TwWV AVTIOEELOWTIKWY OTWE
Brtapiveg kat pAafovoeldr mov cupBAAAOUV OTO TPOCTATEUTIKO TOUC ATTOTEAECHAL.
Mnyxaviopoi mou avadelkvuouv To 0dpeNOG amod TNV KATAVAAWGCN GUTIKWY VWV 0T
dAeypovn daivetal va oxetilovtal Pe TN HELWUEVN Ttapaywyn €AeVBepwv pllwv,
uelwon tng umepAundaluiog Kal tTng umEptaons, avaotéAlovtag tnv anoppodnaon
Twv Atmapwv ofwv, amlwv vdatavOpdkwv kot Tolvwy. EmutAéov ta w-3 Autapd
o€a, mou Ppilokovtal ota Papla UMOpPOUV va avooTeE(Aouv TNV Tapaywyn
npwteivwv dAeypovng (IL-6, CRP) kalL va HeEwoouv TNV €kdpacn Hoplwv
OUYKOAANon¢ oto evboBnAlo. Ta Oedopéva aUTA OXETIKA HE TNV aAufnuévn
KOTAVAAWON  OCUYKEKPLUEVWY  aviipAeypovwdwv  Tpodipwyv  €vavil  Tou
kKapSlayyelakol KvdUvou Umopel va evBappUVouV TNV KATAVAAWGCN UEUOVWHEVWY
BPEMTIKWY CUCTATIKWY, XWPLg To POcBeTo 0deAOC TTOU UTopEL va IPoodEPEL Eva
avtipAeypovwdeg dlatpodikd mPOTumo otnv oAoTnTA Tou. Etol amotelel mpokAnon
va yilvel katavonth n 6paon tng avtipAeypovwdoug Statpodng avadopikd He Ta
XPOVla VOOAUOTO OmO TN OTWYUN TOU Ta OVTLOEEWOWTIKA ouoTatikd Spouv
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OUVEPYLOTIKA N TpOoBeTa oto poAo TNG yla va pubuicouv to mARBog twy Slepyaciwv
TIou oxeTil{ovTal e AUTA Ta VOO iLaTA.

5.2 0 poAog tn¢ katavaAwong Ka@ée kat aAkooA otnv supavion KN

Amnod to 2000 n oxéon ¢ Katavailwong koadé pe tnv KN, tnv eudavion
StafnNTn aAdd Kot KATOLEG akopa LETOBOALKEG Slatapayxeg, EXxeL N6 HeAetnBel otn
BBAloypadia, pe mowkida Kal TIOAAEC OPEG QVIIKPOUOUEVA OTOTEAECHOTOL.
MNpoodatn HeAETN KOOPTAG amod Toug Liu et al. €delfe OtL n kKatavaAlwon kade (4
dAtlavia/ nuépa) cuoxetiotnke pe avénuévn BvnoludtnTa, oxEon mou Sev elxe LOYXL
o€ atopa nAwiag 55 etwv (Liu J et al. 2013), evw n peAétn EPIC avédepe OTL n
katavalwon kadé de ocuvdeotav pe tov kapdlayyelako kivbuvo (Floegel A et al.
2012). 3e autd 1o mMAaiolo, to 2014 petavaAduon amd 21 MPOOMTIKEG UEAETEG Kall
997.464 ebelovtég (121.915 Bavatol) aveédelée pia Un-ypapuLky SocosoptwUevn
oxéon avapeoa otov Kad€ kal tnv kapdlayyelaky Bvnolpudtnta tovilovrag OtL ol
HEYLOTEC MELWOELS TOU KlvdUvou mapouotaloviav otnv katavalwon 3 dArtaviwy
kade nuepnoiwg (21% pewpévog kivbuvog) (Crippa A et al 2014). H mapovoa
HeAETN aveédel€e pla mapaPoAkry oxEon AVAUESA OTNV KOTOVAAWON KOodE Kal Tn
Oekaetn emimtwon KN. ZUYKEKPLUEVA, HELWUEVN TPOC HETPLA KOTOVAAWON Kadé
(150-250 ml/ nuépa) ocuoxetiotnke pe 56% Kat 51% peEWwWPEVO KapSlayyeELAKO
kivbuvo avtiotolxa o€ oxéon He TNV TMAApn amoxn. Avtibeta n auvénuévn
katavohwon kadé (>250 ml/ nuépa) ocuoyetiotnke pe 2.5 ¢opég avénon Ttou
Kwwéuvou, avefaptntou Tmapayovtiwv kwduvou. Av kot Sev  avayvwplotnkav
dAeypovwdelg Seikteg wg mBavol dtapecolaBnTéC autng TnG oxéong, N Kabnuepvn
katavalwon 1-2 ¢pAttloviwv kadé PAavnKe va €XEL TIPOOTATEUTIKN EMidpaon Kal o€
atopa mou Sev eiyav apxikad dtayvwobel pe petafoAikd ouvopoo, OXL OUWG KAl OE
ATOMA TIOU £MACXAV, YEYOVOG TIou SnAwVeL OTL TIpEMEL va AapBavovtal urtov Kot
Aol tapayovteg ou iBavov va puBuilouv autr tn oxéon.

MBavol pnxaviopoi mou SikaloAoyouv tnv avtiotpodn cuoxETon HETAEL
Katavalwong kadé kal Kapdlayyelakou Kvduvou oxetilovtal He TO OTL 0 KadEC
elval mnyn avtoeldwtikwyv mou ennpeadlouv To 0EEOWTIKO OTPEG Kal Tn AsLtoupyla
Tou &vboBnAiou. Avicopporia otnv OVTIOEEOWTIK AUUVA KAl Topaywyn
eAevBépwy pllwv pmopouv va cuvelodpEépouv otnv e€EALEN TNG aBnpooKANPwWonNC.
Katd tn pAeypovn mapayovtal and tnv NADPH ofeldaon, pileg umepoteldiov (0;)
TIOU WE TN O€lpd Toug odnyolv otnv mopaywyn eAeuBépwv pl{wv Kal Tn Yevikeuon
NG KATAOTAONG TOU OEELOWTLKOU OTPEC. Ta XAWPOYEVIKA of€a Ttou eival Slabéotua
otov Kad€ amoteAolv pia opdada davolwv pe peyain Bodiabeoipotnta. MaAlota
nailouv onUaviikd poAo otnv auvénon NG avitloeElOWTIKAG LKAVOTNTAC TOU
MAQOPOTOC Ot UYLElG evAALKEG, Mewwvovtag tov kivbuvo yla abnpookAnpwon
(Lockyer S et al. 2016; Agudelo-Ochoa GM et al. 2016). Napavta, n koadeivn ot
QUENUEVEC OUYKEVTPWOELG EXEL OUOXETLOTEL e ofela avénon Tng aptnELOKNC Tiieong
Kat ¢ efaptwpevng amd 1o €vboBnAlo ayyelodlaotoAng. MapdAAnAa, n
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HOKPOXPOVLA OUENUEVN KATAVAAWGT KODE EXEL CUOXETLOTEL LE TNV UTtEpTaon (Mesas
AE et al. 2011).

Miwa mpoodatn HUETAVAAUCN TIPOOTTIKWY HEAETWV KOTEANEE OTL METPLA
katavohwon kadé (3-5 dAwlavia/ nuépa) ocuvoxetllotav avtiotpodpa HE TOV
kapSlayyelakd kivbuvo, evw O6ev davnke KATL avtiotola ylo TtV auénuévn
katavalwon, avadewkvuovtag ula U-shaped oxéon (Ding M et al. 2014). Eite n
napaPoAikry cuoyxétion U-shaped eite n J-shaped upmopouv va Bacilovrtat otnv
TIOPOOKEU TOU KOdE: Ot OUENUEVEG OUYKEVIPWOEL( KaTavaAwong Kadg, n
npooAnPn abnpoyovwyv Autdiwv and tov kadeé pmopel va umepPel TNV EVEPYETIKA
6paon Twv AAAWV TOU CUCTATLKWV.

0oco adopd otnv katavalwon aAkood, ¢davnke pia moapaBolikrn oxéon (J-
shaped) avaueoa otnv péon MOOOTNTA KATAVAAWONG KPAGLOU KoL UIUPAC KoL TV
kataypadouevn Sekaetn emnimtwon KN, emonpaivovtag tnv mibavr avtiotpodn
OUOXETLON XAUNANG TIPOG UETPLAG KATAVAAWONG EVOVTL TNG AUENUEVNG KOTAVAAWONG
OoAKOOA kot amoxng He tnv enintwon KN. EWbikétepa, oL tpog PEAETN OUASEC TTOU
KaTavaAwvay PETpLA Kpaol Kal pmupa SiEtpexav 60% kat 57% Ayotepo kivouvo,
avtiotoxa, eudaviong KN oe oxéon Ue T ATOMA TIOU QVAKAV O OUASEG Tou
aneiyav teAeiwg, evw o€ Atopa Mou umepEPRatvav tnv katavalwon dUo motnpLwv
KpaoloU N urupag ava eBdoupdada 6 pavnke kamola cuoxEtion. TEAog, pAavnke Kat
o SlapecoAafnTikog poAog tng PpAeypovig otnv mapanavw oxéon (CRP, IL-6, HDL-
XOANoTEPOAN Kot TG).

Mia oelpd pnxaviopwv €xeL potabel pe okomo va e€nynoeL Tnv avtiotpodn
OUOXETLON TNG HETPLAG KaTtavaAwong aAkooA pe tnv KN, mepllappfadavovrtag mbavn
wWohEAUN olvdeon UE eyKATEOTNUEVOUG Tapdyovteg Kivbuvou yia KN (8AS8 otnv
uTtepyAukalpia kot oto abnpoyeveég Autdatpikd mpodil pe avénuéva emnineda LDL-
XoANnotepoAng, TG kal pelwpéva enimeda HDL-yoAnotepoAng) kat otig Stadikaoieg
Bpoppoluonc/ wvwdovoluaong (Poli A et al. 2013; Katsiki N et al. 2014; Arranz S et al.
2012). H pelwpévn pog PETPLA KATAVAAwoN aAKOOA pmopel va ekBETeL avtiotpodn
ouvoxétion pe tnv KN auvavovtag ta emimeda tng HDL-xoAnotepOAng Kal tnv
LVoOUALVOeUaLOONola, MEWVOVTOG TNV OUYKOAANCON TwV OLUOTETaAlwy Kol T
enineda tou wwdoyovou, amoteAéopata mou amodibovtal otnv TEPLEXOUEVN
alBavoAn. EmupocBeta, daivetal OTL To Kpaol TAPOUGCLALEL EUEPYETIKEG LOLOTNTEG,
avegdptnta and tnv mapoucia aAkooA, mou amodidovtal Kupiwg oto GaLvoAKo
TEPLEXOUEVO Tou (Chrysohoou C et al. 2003; Klatsky AL 2015). Etol, §pAceLg KATA TNG
abnpookAnpwong Kat t¢ BpouPwong Omwg kot n pudulon TG evooBNALAKAG
Aettoupyloag (m.x. KaAUTepn aneleuBépwaon vitplkol of€og) daivetal va oxetilovral
KUPLWG OTO PN OAKOOALKO TIEPLEXOUEVO TWV TOTWV (KUplwg ToAudalvoAeg), mou
napiotavrtoal t60o0 o010 KpoolL 000 Kol otn unupa (Sacanella E et al. 2007). H
ovaoToAn NG emaywyng ouvBeong tou vitplkol o&€o¢ Slapecolafeital amod tnv
EavBoxoupoAn, n omoia daivetal va £xetl avitpAeypovwdn enidpacn avaoctéEAAovtag
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Vv evdoyevn ouvBeon tng mpootayAavdivng E2 péow tng kKukAoo&uyevaong 2 (COX-
2), mou enayetat amnod tov TNF-a (Chiva-Blanch G et al. 2015).

It apxé¢ tou 2010, Onuooleupévn petavaluon emPefaiwos  Ta
npoavadepbévta avadelkviovtag tnv mapafoAikry cuoxetion (J-shaped) avaueoa
OTNV KATOVOAWGN KPaoloU Kal Tov Kapdlayyelakod Kivéuvo, evw moapdAAnAa
OMOKAAUYE ML TIOPOPOLO HE TNV KOTOVAAWON KpaoloU, TapoBoAlky CUOXETLON
HETAEL pmupag kat kapdlayyelakol Kwvduvou (Costanzo S et al. 2011). Apa Tta
gupnuata pog Ppilokovtal oe oupdwvia HE TNV TAPAMAVW UETOVAAUON,
npoteivovtag pia mapeudepn avtiotpodn cuvoxetion pe tnv KN 1000 TOU KpOoLoU
000 KOlL TNG UMUPAC O€ CUYKPLOLUES SOOELG AAKOOA.

5.3 0 poAog tn¢ katavaAwoneg eAatoAadouv otnv supavion KN

To ehatdAado eival To KUPLO XOPAKTNPLOTIKO TG MA Kat iowg 0 BaolkdtepPOg
ouvteAeoTAG NG WOLlaitepng KapSLOMPOOTATEVUTIKAG TNG Spdong. MeAéteg Omwe n
EPIC avadopikd pe 1o eAatodado £xel Seifel 6tL otnv lomavia n cuvoAwkn pdoAnyin
ehaldhadou cuoyetiotnke pe PelwpEVO Kivbuvo yla otedaviaia vooo, oAlkr Kal
kapSiayyelakn Bvnowotnta (Buckland G et al. 2012). MapouoLa, n TUXOLOTIOLNEVN
KAWLIKN peAETn PREDIMED €6¢el€e OTL n eumAouTtiopévn pe apBévo elatodado MA
HELWVEL TNV emimtwon twv Kapdlayyelakwv enelcodiwv kot tn Ovnowudtnta oe
€Belovtég auénuévou kwvbuvou (Guasch-Ferré M et al. 2014). NapdAAnAa, HEAETN
aoBevwv-paptupwy mou Ste€nxbn otnv EANGSa avédepe OTL N ATOKAELOTIKY Xpron
e\aldAadou mopoucLAlel CNUAVTLKA EUEPYETIKA OTMOTEAECUOTO EVOVTL TWV OEEWV
otedaviaiwv ocuvdpouwv (Kontogianni MD et al. 2007). 2to peydlo delypa autng
NG TPOOTTIKAC MEAETNG aTOpwWV Xwplc KN, amodeixBnke pia aviiotpodn oTATIOTIKA
ONUOVTIK OUCYXETION OQVAPECO OTNV QMOKAELOTIK Xprnon/ KoatoavaAlwon Ttou
ehatdhadou kot tng Oekaetoug emimtwong KN. MdAlota, ta avadepopeva
QIMOTEAECATA TIPOTEIVOUV TTEPALTEPW OTL TO LVWOOYOVO, TIOU ATOTEAEL TTapdyovta
nnéng pe mbavl mpodAeypovwdn Spdon OTO QyyELNKO TOlYwpa, UTopesl va
Slapeocohafel aUTAG TNE MPOOTATEUTIKNG eTidpaong. To yeyovog otL to vwdoyovo
ovtavakAa ayyelokn PAAPn, umopel Hepkkwg va €€nynbel amd ta mapovra
amoteAéopata, Aoyw EéMNewpng SlapecoAdaBnong amd  TOuG  UTTOAOLTOUG
dAeypovwdoug deikteg.

H euepyetikni enibpaon amnd 1o eAatoAado anodidetal kupiwg otnv avénuévn
TIEPLEKTIKOTNTA Tou o MUFA (kupiwg to gAatkd ofU), av kot GAAa cuoTtatika/
EVWOELG TIOU TIEPLEXOVTOL OE UIKPOTEPO Babuod omwe popla Autdiwv (okoualévio,
tokodpepOAeg) kal dawvoreg (LSpoEuTUPOCOAN, eleupwraivn) €XOUV GNUOVTLKEG
8LOTNTEC. AUTO £)XEL HeyAAn onuaoia, kaBwg mpoodateg PeAETEG Exouv Sel€el OTL n
vbpotutupocdAn Ponba otn PeAtiwon Twv Auwdiwv TOU TMAAOUHATOG KOl
emdlopBwvel tnv ofeldwrtikr BAAPNn mou oxetiletal pe tnv KN (Delgado-Lista J et al.
2011). EmumpdoBeta, oe pla mpoodatn HeAETn otnv lomavia mapoatnpnOnke
HeYaAUTEPN KatavaAwaon ToAudalvoAwv amod to eAALOA0SO O CUUUETEXOVTEG TIOU
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akoAouBoloav otevotepa tn MA, yeyovog mou e€nyel TNV KApSLOMPOOTATEUTIKN
enidpaon tou elatdladou (de la Torre-Robles A et al. 2014). Eival onuavtiko va
onuewwBet otL ta MUFA mou Bplokovtal oto eAatoAado, o avtiBeon pe ta SFA mou
Bplokovtal otig papyopiveg kat to Boutupo, pelwvouv TNV LDL-xoAnotepoAn kat
auvéavouv tnv HDL-xoAnotepoAn (Covas Ml et al. 2015). EmutAéov, AapBavovtag
uTrtoYn OtL Ta GaLVOALKA cuoTATIKA Tou eAatdAadou anoteAolV MBavous SECUEUTES
Twv eAevbépwv pulwv ofuydvou Kal avoaotéAlouv tnv ofsidbwon tn¢ LDL-
XOANOTEPOANG, n emidpacn NG KatavaAwong eAaldAadou otn Slatipnon Ing
evboOnAlakng Aesttoupylag pmopel va mpoodépel mpodobeto Odelog Evavil TG
ouvdeong tng SuoAeltoupylag tou evdoBnAiou pe To 0EEOWTIKO OTPEG, TN dAEyUOVN
kat tnv KN (Ruiz-Canela M et al. 2011; Schwingshack! L et Hoffmann G 2014). TéAog,
npoéodaTn HETAVAAUCH TUXALOTIOLNUEVWY UEAETWY TIoU Slepeuvouoe TN emidpaocn
Tou ehatdAadou otoug deikteg pAeypovig Kal Aettoupylag Tou evéoBnAiou mpotelve
OtL T600 oL tpodAeypovwdelg deikteg (CRP, IL-6) 600 kal n evéoBnAlakn Asttoupyla
guepyeTolvtav ano mapepBaocelg pe eAatolado (Schwingshackl L, Christoph M et
Hoffman G 2014).

Ta eupnuatd pog eival oe ocupdwvia pe t™ peAétn EPICOR otnv omola
HELWMEVOC Kapdlayyelakog kivéuvog (ZA = 0.56; 95% AE: 0.31-0.99) onuewwbnke o€
ItaAldeg yuvaikeg mou Bpilokovtav oto UPNAOTEPO TETAPTNUOPLO TNE KATAVAAWGONG
ehatdhadou katd to oktaeteg follow-up (Bendinelli B et al. 2011). EmutAéov, otn
ueAétn EPIC (follow-up &idpkelag 13.4 £€1n) ol eBeAoviég ou avikav oto uPnAotepo
TETAPTNUOPLO  KaTtavAAwonG eAatohadou  Oietpexav 44% Ayotepo  kivduvo
Bvnowotntag ano KN og oxéon e 6ooug Sev katavalwvayv elatdado (Buckland G
et al. 2012). H suepyetiki enibpaon évavtL tng KN umootnpixbnke mepattépw amnod tn
pueAétn PREDIMED, mou £€6eile OTL n eumAoutiopévn e mapBévo eAatodado MA
ouoxetiotnke pe §ekaBapn pelwon Twv kapdlayyelakwy enelcodiwv (ZA = 0.70; 95%
AE: 0.54-0.92) oe atopa auvénuévou kapdiayysltakol kwwduvou (Estruch R et al.
2013).

5.4 MetaBoAwkoi beikteg kat eppavion KN

MNpdodata o VAl avayvwplotnke wg €vag amhog, aflomotog delktng tng
KEVIPLKNG Ttaxuoapkiag mou avravakAd otov kapdiayyslakd kivduvo. Mpwtol to
2010, ou. Amato et al. eixav &eiéel oe mAnBuoud 1498 Kaukdowwv amod tnv
avadpouikn peAétn AlkaMeSy otL n avénon tou VAl cuoxetlotav aveédptnta pe
kKapSlayyelaka emelcodla (2.5 dopeg) kal OtL mpoéPAene KaAUTEPA TOV Kivouvo
eudaviong dtapntn amnod dilloug deikteg (WC, AMZ, TG, HDL) (Amato MC et al.2010).
Mdpauta umapxel plo EAAEWPNn OTI( TIPOOMTIKEG MEAETEG TIOU MEAETNOAV ML
avtiotolyn ouoxETLon, 2tn mapoloa UEAETN PAvNKE OTL AUENUEVEC TIMEG TOU SEelKTN
VAl (mou avtikatomtpilel SuoAeltoupyia tou Autwdoug Lotol) mapouacialav
ONUAVTIKA Kal aveEdptntn cucxEton e tn dekaetn emimtwon KN, €8lkd otoug
avdpec. I16laitepa evéladépov NTav OtL auth n BETIK CUCXETLON TIAPEUELVE OKOUA
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KOL HETA oo HEAETN MOAAWV TUOAVWVY CUYXUTIKWV Topayoviwv. MdAAlota, oto
TIANPWC oTABULOPEVO HOVTEAD HOVo 0 VAl amotéAeoe onpavtikn €vaelEn avixveuong
KapSlayyelakoU KvOUVoUu avefdpTnTa TWV AOUTWV EYKATECTNUEVWV TIAPAYOVTIWY
kwwéuvou yia KN. Emopévwg BOa pmopouoe va umoteBel ot emedry o VA
ocupnepAapPBavel toco avOpwmopeTplkeg (AMI kat WC) 6co kat petaBoAikéc/
Autdaipikég (TG kot HDL) petafAntég maxuoopkiog (Kuplwg Keviplkol TUTOU),
umopel va avtoavakAd dueca oto ¢acpa Twv TBavwv TPo-abnpwHATIKWY
Stadkaolwy mou pakponpoBeopa odnyouv os avénpuévo kapdlayyelako kivbuvo.

Ot mBavol pnxaviopol pe TOUG oOmoiloug ouvdéetat o VAl pe tov
kapSlayyelakd kivbuvo dev elval mAnpwg katavontol. Afilel va onpelwBel otL 6tav
e€etaotnke n ¢Aeypovy (CRP, IL-6 kat TNF-a) wg mBavog StapecolafnTikog
napayovtag tng npoavadepBeioag oxéong, n enidpaocn Twv apxIKwv TLHwy tou VA
otn Oekaetn emimtwon KN TOpEUELVE OTATIOTIKA ONUAVTIKA. AUTO UMOpel va
armoboBel otn Betk) ouvoxétion tou VAl pe 1O pakpompoBeopa auénuévo
KapSiayyelakod Kivbuvo pEow MPOdAEYUOVWEWY UNXOVIOUWY TIOU OXETI{OVTAL UE TN
SuoAettoupyia tou Autwdoug wotol (m.x. Slatapayuévo mpodid adurtovektivng,
neplAappavoviag tnv Topaywyn KUToKwwv Onwg IL-6 kat TNF-a) kot &gv
avtikatontpilovral mavta Katd tnv KAWLKA ektipnon tou kwwduvou yia KN (Amato
MC et al. 2014).

To 2010 ot Amato kat ouv mpotewvav to VAl wg évav mpotuno Seiktn oto
mAaiolo tnG avadpoulkng pelétng AlkaMeSy (Amato MC et al. 2010). Zta 1498
atopa TG LEAETNG 0 SEIKTNG AUTOC GAVNKE VA CUOXETI(ETAL UE TO OTIAOXVLKO ALTOG,
evw e€0eoe pia Loxupn Betikn oxéon pe ta kapdlayyelaka emeloddia (ZA: 2.45, 95%
AE: 1.52-3.95) kal pla aviiotpodn OUCKETION WE TNV LVOOUAWoeualoBbnoia.
EmumAéov, n avaAuon ROC oe aut tn peAétn anédelée otL o Seiktng VAl eixe
HEYaAUTEPN gvaoBnaoia Kal eL6IKOTNTA ATIO UELOVWUEVEG TIAPAUETPOUC OXETIKA UE
Ta KapSlayyelaka emelcodla av Kol 0 oXeSLAOUOC TNG UEAETNG OEV EMETPEME va
HUEAETAOEL ALTLOAOYIKEG OXECELG. And to 2010, o &eiktng £€xeL peAetnBel oe
OPKETEG KOOPTEG OE YEVIKO Kal uyly MAnBuoud aAAd kat oe MANBuouo auvénuévou
KapSlopetaBoAikoy kwduvou (m.x. maxUoOPKOL N O Yuvaikeg e oUvVOpouo
TIOAUKUOTIKWV woBnkwv) e Wblaitepn éudacn otnv nmpoPAedPn tou cakxapwdoug
SwaPntn tomou 2 (Knowles KM et al. 2011; Zhang X et al. 2013). Napavuta, Alyeg
HeAETeG €xouv epeuvnoel tov VAl cav €voeln Hokpoxpoviou Kapdlayyelakou
KlvéUvou.

0Ooco adopa oto beiktn cuoowpevuong Almoug (LAP) n mapouoca Siatplpn
napouciace pio onuavtikn BTk ocuoxétion pe tn dekaetn emimtwon KN. Auti n
BeTIK cUOYXETION TTAPEUELVE OoTABEPN aKOUA KoL OTav cuvuTtoAoylotnkav Kol aAAoL
napayovteg kivduvou yia KN. NMapdAAnAa, n nipoPAemntiki agia tou LAP otn Sekaetn
entmtwon KN Atav KaAUuTtepn Kot and HEPOVWHEVEG TTapaUETpoUG Tou (r.y. WC kat
TG vnoteiag), oA KoL arnd avOpWTTOUETPLKA XAUPAKTNPLOTIKA VLA OALK KoL KEVTPLKA
naxvoapkia (r.x. AMZ, WHR kat WHtR).
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Y€ aUTO to TAaiolo, dedopéva amo tn peAétn Tehran Lipid and Glucose Study
€be€e otL 0 LAP eival ave€aptntog mpoPAemtikog deiktng g KN (Héoog 6pog
napakoAouBnong: 10.1 €tn; 160 kapdlayyelaka enelcodla) oe 2378 evAAIKEG Xwpig
apxtky Stdyvwon KN (57% davdpeg) pe duololoyikd AMI (Hosseinpanah F et al.
2016). Apa ta supnuata pag Ppiokovral oe cupdwvia pe tn cuoxEtion tou LAP pe
™ Sekaeth enimtwon KN. @aivetal Aoutov otL o Seiktng LAP amotelel mpoéktaon
TOU OPOU «UTIEPTPLYAUKEPLOALULKY HETN» TtapExovTag Eva cuvexn delktn avixveuong
KlvOUvou Tou UTtoSELkVUEL KOAUTEPA TNV UTIEPCUCOWPEUCN ALTOUG OTNV KEVTPLKA
TUTIOU Ttaxuoapkia Kol To oXeTikd kapSlopetafoAiko kivbuvo (Kahn HS et al. 2005).
O teAevtaiog avtavakAd otig ouvexeic dlepyaoieg mou akoAouBoUv Tnv umepBoALkn
CUOCWPEUCN OTAOXVIKOU Almoug kot otadlakd odnyolv otnv Ara dAeyuovn.
MAALoTa, OpPKETEC TIPODAEYUOVWOELS aOUTOVEKTIVEG/ KUTOKIVEG TOU €eKKpilvovTal
KUPLWE amo TIg AutoamoBnkeg emipEpouv PAAMTIKA amoteAEéoUATA 0TO HETABOALOUO
Kal Tnv Kapdlayyelakn Asttoupyia (Deng Y et al. 2010; Matsuzawa Y et al. 2011;
Kyrou I et al. 2017; Yang X et al. 2007).

5.5 Nepiopiouoi tng ueA€tng

AebopéVou TOU TTPOOTTIKOU OXeSLAOUOU tNG HeAéTng ATTIKH Ba mpémel va
AdBoupe umoPn pag ot n afloAdynon €ywve pia popd otnv apxn Kal EMOUEVWG
UTTAPXEL Eva evOEXOUEVO VA LNV €xouv SlatnpnBel otaBepd Ta XAPAKTNPLOTIKA TWV
geBelovtwv. MNapavta, n pebBodoloyia mou edapuoletal eival mapopoLa e eKeivn
OAWV UEYAAWV TIPOOTTIKWY UEAETWV TNG emdnuoloyiag twv KopSdLayyeLoKwV
voonuatwyv. 0co adopd otov UTOAOYLOUO Toug avtlpAeypovwdous dopTiou tNng
Slawtag n ektipnon tou deiktn D-All éywve gpupéows amod to EIKT amod tnv apxikn
afloAdynon. Napavta auth n ékboon tou D-All €xel kplBel Eykupn o€ TPONYOUUEVES
avaAUOELG Kal €XeL Tapouolactel ektetapéva otn BiBAloypadia. Oco adopd otnv
Katavalwon kadé, dev efetdaotnke n HEB0SOC amootatng Tou KOpE Kal EVW
urmipxav otolxela yla tov viekadelvé kadé Aoyw Tou blaitepa pkpou aplBuoul
OTOMWVY TIOU ToV KatavaAwvav (n= 47) avtd 6& xpnoluomolidnkav otig avalUoEL.
Ztn ouvAOn katavaAwaon aAKOOA TIPEMEL va cUVUTIOAOYLOTEL N SUCKOALO EKTIUNGNG
™¢ akplBoug mpocAndng Adyw umokataypadnig kat duotaflvounong, dalvopeva
ouXva o€ TETOOU €l60UC avaAUOELS. ITOXEVUOVTOG OTN OUVOALKH) EUEPYETIKN
enidpaon tou ehatdAadou, Sev €ylve Slakplon avApEca O EALPETIKA TTapBEVO Kal
napBévo elaltdhado. TEANOG, OXETIKA He TOUG MeTAaPoAkoug Oeikteg, emeldn o
oplOpog Twv Bavatndopwv kapdlayyelakwy enelcodiwv ATav MOAU HUIKPOG, Ta
anoteAéopata  eotiacav cuvduaoTIKA ot cuoxEtion twv dewktwv VAL, LAP pe tn
bekaetn enintwon Bavatndopou kat un-avatndopou KN.
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5.6 Zuunepaocuara

To ¢optio acBeveiag and v KN eival apketd auvénuévo otov €AANVIKO
mAnBuopo, mapad tig Stadopeg oTpatnykeS TPOANYNG Kal Tig SpAceLg TNG SnUooLag
vyelag mou €xouv avantuxBel mpoodata. Av o€ AUTA CUVUTIOAOYLOTEL N OLKOVOULKN
Kplon, ol akplBEC PaPUAKEUTIKEG AYWYEC KOL TA VOOHALO TTOU XPELAlOVTAL HETA TN
Stayvwon KN, n avaykn ylwa tTnv uvloBétnon ouvnBelwv kal gpyaleiwv dtayvwong
mou Ba PelwoouV To kK6oTog PoAnYNG Kpivetat uiotng onuaciag.

Me tn peAétn ¢ avtipAeypovwdoug Slatpodnc Ppavnke OTL OVIWE N
T(POOKOAANGN O€ €val TETOLO MPOTUTIO UMOPEL VA LELWOEL TOV KapdLayyeLlako Kivéuvo
O€ UYLELG eVAALKEG, LUE TN OXEON QUTH VO OUSETEPOTIOLEITAL OE ATOUA HE UETABOALKO
ouvdpopo, emeldn, evéexoUEvwE N xpovia €kBeor toug oe cuvbnkeg ofeldwTtikol
OTPEG TO KABLOTA Atopa auénuévou Kapdlayyyelakou KvdUvou Omou kal AAAol
mapayovteg TPEMEL va  AapBavovrat  umoyn. Mdpavta, ©&edouéva amo
TUXOLLOTIOLNMEVEG KALWVIKEC SOKLUEG emBeBalwvouv OPEAOG Kal O QUTA TA ATOUO.
Avegdaptnta anod to Babuo suepyetikng enibpaong, N cuppopdwon oe pa Statpodn
mAouola o€ avTLOEELOWTIKA KaAO elval va evBappuvetal o veapotepn NALKio wote
va 6pa avaotaAtikd otnv ekdnAwon tng KN. Onwg kat otnv katavalwon Kade,
UMUPpAC KOL KPaoloU 1N EUEPYETIKN emidpacn tNG XOUNAAG TPOG HETPLAG
KATavaAwong €vavtl TG auénuévng Katavalwong A ¢ mMARpoug amnoxng daivetat
va cUUPBAMAeL eploootepo otnv mpoAndn tng KN otav uloBeteital w¢ ouvnBela
o vwplg.

0oo adopd otoug petaPoAikoug Seikteg omAaxvikou Alroug, avadeixBnkav
véa epyaleia évbelng kapdlayyeltakol KvdUvou TIou PUmopouv va xpnotpomnotnbouv
otnv KAk mpaén. Mo ouykekpluéva, o deiktng VAL, mou aviutpoowreleL TN
ocuvoowpevcon/ ducAettoupyla omAaxvikol Atmoug pmopel va edappootel wg éva
armAo epyaleio ylwa avixveuvon pokpoxpoviou kapdlayyelakol KvdUVOU OE UYLELG
avdpec Kauvkaolag GuAnRg i tng eupulTEPNG MEPLOXNGS TNG Meooyeiou. Mapouola, o
beiktng LAP amoteAel évav amho kat akplBr Seiktn ektipnong tou kapdlayyslakou
KlwvbUvou o€ oxéon pe aMoug deikteg mpoodloplopol TNG moaxuvoopkiag. EmutAéov
€peuva xpelaletal yla va dlepeuvnBolv auTtd Ta EUPHUATA OE OKOUO HEYOAUTEPES
HUEAETEG KOOPTNG, OE CUYKEKPLUEVOUG TTANBUOLOUG KOl o€ AAAEC EBVIKOTNTEG. X€ KAOE
TepUMTwon Opwg n mpodtaon téoo tou VAl 600 kal tou LAP otnv aviyveuon mpwipou
kKapSlayyelakol KwwdUvou He xapnAol koéotoug Héca Ta Kablotd umoyndla
SlayvwoTika epyaleia mou umopoulv va xpnotlponolnBouv otnv KabnuepLvr KALWVIKN

nmpagn.
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Abstract

Background/ Objectives: The aim of the present work was to evaluate the
association between the inflammatory potential of the diet and the 10-year
cardiovascular disease (CVD) incidence in the ATTICA Study, and whether this is
modified by baseline the presence or absence of-metabolic syndrome (MetS).
Methods: During 2001-2002, 3042 healthy adults (1514 men and 1528 women)
living in the greater area of Athens were voluntarily recruited to the ATTICA study. In
2011-2012, the 10-year follow-up was performed in 2583 participants (15% of the
participants were lost to follow-up). Incidence of fatal or non-fatal CVD event was
recorded using WHO-ICD-10 criteria and MetS was defined by the National
Cholesterol Education Program Adult Treatment panel Il (revised) definition. A proxy
dietary anti-inflammatory index (D-All) score computed using participants’ diet
records.

Results: The 10-year fatal or non-fatal CVD event rate was 157 cases / 1000
participants. After adjusting for several confounding factors, an anti-inflammatory
diet, as expressed by higher DIl scores, was borderline associated with 10-year CVD
incidence (ORarq tertile vs. 1st tertile=0.98, 95%Cl: 0.96-1.01). This inverse association was
also verified among participants without MetS at baseline (OR3/q tertile vs. 15t tertile=0.97,
95%Cl: 0.94-0.99), but not among participants with the MetS.

Conclusions: Results of the present work verified the protective effect of an anti-
inflammatory diet towards the 10-year CVD incidence among participants without
MetS. In contrast, the presence of MetS already at baseline seemed to impede this
anti-inflammatory diet protective effect, which underlines the independent
importance of MetS on CVD risk.

Key words: Cardiovascular Diseases; Metabolic Syndrome X; Diet; Inflammation

1. Introduction

Cardiovascular disease (CVD) is the leading cause of mortality in the world,
representing 31% of the total global mortality in 2012. Metabolic disorders such as
diabetes, hyper-lipidemia and abdominal obesity are traditional risk factors in the
development of CVD. Recently, the concept of metabolic syndrome (MetS)-a
clustering of co-existing risk factors-has received much attention [1]. It is a common
condition, present in approximately 20-30% of the global adult population and has
become a leading health problem [2]. The main components of MetS are insulin
resistance, central adiposity, dyslipidemia, arterial hypertension and endothelial
dysfunction. Over the years, various additional abnormalities such as chronic
inflammation and thrombotic tendency have been added to the entity of the
syndrome, all further promoting atherosclerosis [3]. Ridker et al found that each
component of the metabolic syndrome is significantly associated with higher levels
of C-reactive protein (CRP) [4]. Besides the issues surrounding the definition of the
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MetS, the predictive role of the latter for the development of CVD has met much
debate. In 2005, the American Diabetes Association and the European Association
for the Study of Diabetes emphasized the need to identify the cardiovascular risk
associated with the MetS [5]. Moreover, a recent systematic review and meta-
analysis found that the metabolic syndrome was associated with a 2-fold increase in
cardiovascular events implying that patients with the metabolic syndrome were at
higher risk for CVD compared to those without the syndrome [6].

As inflammatory processes may be a common ground for the development of
atherosclerosis that lead to plaque rapture and thrombosis, dietary patterns rich in
antioxidant components have been proposed for the prevention and treatment of
CVD [6]. The traditional Mediterranean diet, which supplies an abundance of fruit,
green vegetables, legumes, nuts and whole grains, associated with moderate
consumption of olive oil and alcohol (especially with meals) and low consumption of
red meat and butter has shown anti-inflammatory effects [7,8]. Specific nutrients
such as n-3 fatty acids found in fish [9], polyphenols [10,11] from extra virgin oil and
antioxidant components including B-carotene, vitamin E, vitamin C and flavonoids
[12] from fruit and vegetables have consistently been shown to be associated with
lower levels of inflammation. As a result, the Mediterranean diet due to its
attribution to the lower generation of the proinflammatory milieu may also exert
protective effects regarding the development of the MetS.

As stated before, even though the emerging role of chronic inflammation in
MetS and CVD has stimulated research into the effect of dietary components on
inflammatory indices, the potential protective effect of an anti-inflammatory diet
regarding CVD has rarely been studied. Thus, the aim of this work was to evaluate
whether adherence to an anti-inflammatory diet was associated with 10-year CVD
incidence in the ATTICA study, and whether this was affected by the presence of
MetS among apparently healthy adults at entry examination.

2. Materials and Methods

2.1 Sampling procedure at baseline examination

The ATTICA is a prospective population-based study that was carried in the greater
metropolitan area of Athens in Greece, which included 78% urban and 22% rural population.
The baseline examination of the study was carried out during 2001-2002 [13]. The sampling
procedure anticipated enrolling only one participant per household; it was random,
multistage and based on the age, sex distribution of the Attica region (census of 2001). Of
the 4056 invited individuals at baseline examination, 3042 agreed to participate (75%
participation rate); 1514 of the participants were men (18-87 years) and 1528 were women
(18-89 years). All participants were interviewed by trained personnel (cardiologists, general
practitioners, dietitians and nurses) who used a standard questionnaire. Exclusion of CVD at
baseline evaluation was performed through a detailed clinical evaluation by the physicians
of the study. The examination was performed in the individuals’ homes or workplaces.

2.2 Baseline measurements
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The baseline evaluation included information about demographic characteristics (age, sex),
personal and family history of hypertension, hypercholesterolemia and diabetes, family
history of CVD, dietary and other lifestyle habits (i.e., smoking status and physical activity).
In the present analysis, smoking was defined through pack years. The evaluation of the
dietary habits was based on a validated semi-quantitative food-frequency questionnaire
[14], the EPIC-Greek questionnaire that was kindly provided by the Unit of Nutrition of
Athens Medical School. The use of this FFQ collected information for the whole year before
the enrolment, including several seasonal foods as well. Participants were asked if they had
recently changed their diet, for any reason, but no one of them followed nutrition advice.
The MedDietScore was also applied (range 0-55) to evaluate adherence to the
Mediterranean diet [15]. For the ascertainment of physical activity status, the International
Physical Activity Questionnaire was used (IPAQ) [16], as an index of weekly energy
expenditure using frequency (times per week), duration (in minutes per time) and intensity
of sports or other habits related to physical activity (in expended calories per time).
Participants who did not report any physical activities were defined as physically inactive.
Waist circumference was measured in the middle between the lowest rib and the iliac crest
using an inelastic measuring tape to the nearest 0.5 cm, while waist to hip ration was also
calculated. Body mass index (BMI) was calculated as weight (in kilograms) divided by
standing height (in meters squared). Obesity was defined as BMI greater than 29.9 kg/m?.
Arterial blood pressure (3 recordings) was measured at the end of the baseline physical
examination in a sitting position after resting for at least 30 minutes. Participants whose
average blood pressure levels were greater or equal to 140/90 mmHg or were under
antihypertensive medication were classified as having hypertension. Blood samples were
collected from the antecubital vein between 8 to 10 a.m., in a sitting position after 12 hours
of fasting and alcohol abstinence. Total serum cholesterol, HDL-cholesterol, and triglycerides
were measured using chromatographic enzymic method in a Technicon automatic analyser
RA-1000 (Dade Behring, Marburg, Germany). Hypercholesterolemia was defined as total
cholesterol levels greater than 200 mg/dl or the use of lipids lowering agents. Blood glucose
levels (mg/dl) measured with a Beckman Glucose Analyzer (Beckman Instruments, Fullerton,
CA, USA). Diabetes mellitus (type 2) was defined according to the American Diabetes
Association diagnostic criteria (i.e., blood glucose levels greater than 125 mg/dl classified
participants as having diabetes). High sensitivity C-reactive protein was assayed by particle-
enhanced immunonephelometry (N Latex, Dade-Behring Marburg GmbH, Marburg,
Germany) with a range from 0.175 to 1100 mg/dl. Furthermore, participants with chronic
inflammation or CRP levels above 10 mg/L were not included in the analyses

The calculation of the dietary inflammatory load of the participants’ diet was
according to the methodology and the rationale of the Dietary Inflammation Index
(DN) that has been previously proposed by Shivappa and colleagues [17]. Thus, a
Dietary Anti-Inflammation Index (D-All) was developed based on participants' dietary
habits. In particular, various foods of the study’s database were scored with -1, +1
and O if they increased, decreased or had no effect, respectively, on specific
inflammatory biomarkers (i.e., IL-4, IL-6, IL-10, IL-1B, TNF-a, and C-reactive protein)
according to the literature. Following to this procedure a specific Z-score for each
food item according to participants’ consumption was calculated and then was
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multiplied by the aforementioned scoring. The sum of these products was used to
generate the total D-All score for each participant [18]. The D-All score ranged from
10to 77.

2.3 Definition of the Metabolic Syndrome (MetS)

Participants were classified as having the MetS or not, according to the NCEP ATP Ill (revised
2005) definition. MetS presence was defined if three or more of the following metabolic
syndrome components were present: waist circumference =102 cm for males or =88 cm for
females; triglyceride level =150 mg/dl; HDL cholesterol level <40 mg/dL for males or <50
mg/dL for females; blood pressure =130/85 mmHg; fasting blood glucose =100 mg/dL [19].
2.4 Follow-up examination (2011-2012)

During 2011-12, the ATTICA Study’s investigators performed the 10-year follow-up (mean
follow-up time 8.41 y) [20]. Of the n=3042 initially enrolled participants, n=2583 were found
during the follow-up (85% participation rate). Mean age at baseline (+SD) was 45114 and
46114 years for women and men respectively (no difference with the overall sample). Of the
individuals that were lost to follow-up (i.e., n=459), n=224 were not found because of
missing or wrong addresses and telephone numbers that they have provided at baseline
examination and n=235 because they denied being re-examined. Regarding CVD evaluation
at follow-up clinically accurate data were obtained from n=2020 participants. In order to
participate in the follow-up all participants were initially contacted through telephone calls.
Afterwards, the investigators approached the n=2583 participants that were allocated in the
follow-up and performed a detailed evaluation of their medical records. Among other
characteristics, information of participants': (a) vital status (death from any cause or due to
CVD), (b) development of CHD (i.e., myocardial infarction, angina pectoris, other identified
forms of ischemia -WHO-ICD coding 410-414.9, 427.2, 427.6-, heart failure of different
types, and chronic arrhythmias -WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), (c)
development of stroke (WHO-ICD coding 430-438), as well as management of these
conditions, was assessed.

2.5 Bioethics

The study was approved by the Bioethics Committee of Athens Medical School and was
carried out in accordance to the Declaration of Helsinki (1989) of the World Medical
Association. Prior to the collection of any information, participants were informed about the
aims and procedures of the study and provided their written signed consent.

2.6 Statistical analysis

Crude, non-fatal and fatal incidence rates of combined CVD (i.e., CHD or stroke) were
calculated as the ratio of new cases to the number of people participated in the
follow-up. Continuous variables were presented as mean values tstandard deviation
and categorical variables are presented as frequencies. Associations between
categorical variables were tested using the chi-square test, while between
continuous variables using Pearson r or Spearman’s rho coefficients, for the normally
and skewed variables respectively. Comparisons between mean values of normally
distributed variables between those who developed an event and the rest of the
participants were performed using Student’s t-test, after controlling for equality of
variances using the Levene’s test. Comparisons of continuous variables that did not
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follow the normal distribution were performed using the non-parametric U-test
proposed by Mann and Whitney. The continuous variables were tested for normality
through P-P plots. The hazard ratios (HR) and the corresponding 95% confidence
intervals (Cl) of developing a CVD event during the 10-year period, according to the
participants’ baseline characteristics were estimated using Cox proportional hazards
models. The time to CVD event was recorded on annual basis. All reported p-values
are based on two-sided tests and the corresponding 95% confidence interval (Cl).
SPSS version 21 (Statistical Package for Social Sciences, SPSS Inc, Chicago, IL, U.S.A.)
software was used for all the statistical calculations.

3. Results

3.1 Baseline characteristics and determinants of 10-year CVD incidence

The 10-year fatal or non-fatal CVD event rate was 157 cases / 1000
participants (i.e., n = 317 subjects, of them n=198 were men (198 cases / 1000
participants) and n=119 were women (117 cases / 1000 participants) (p for gender
difference <0.001). The levels of D-All score were positively correlated with HDL-
cholesterol (rho=0.117, p<0.001) and inversely associated with CRP, IL-6,
triglycerides, total cholesterol as well as with glucose levels (rho= -0.084, -0.174, -
0.152,-0.128, -0.126, respectively. All p-values < 0.001).

Baseline characteristics of the studied sample, according to the 10-year CVD
status, are presented in Table 1. Overall, prevalence of the MetS in the sample was
20%. As it can be seen, of the n=317 events, n=129 (41%) occurred in participants
with MetS. The group of participants who developed CVD was mainly consisted by
older men, heavier smokers, with increased BMI and waist to hip ratio, but also with
increased levels of blood lipids, arterial blood pressure and glucose, as well as lower
levels of adherence to the Mediterranean Diet (i.e., lower MedDietScore, with a
mean score 23 out of 55) (all p-values< 0.001). Furthermore, patients with a CVD
event had 17% lower D-All score compared to those who did not develop a CVD
event (p<0.001).

In Table 2 the main characteristics of the participants by D-All tertiles (<31,
31-36, >36) are presented. Overall, participants that belonged to the 1°* D-All tertile,
i.e., reflecting an unhealthy inflammatory diet, as compared to those with higher D-
All scores (3rd tertile) were older, men, heavier smokers and lower adherers to the
Mediterranean diet (i.e., reported MedDietScore 17 out of 55 vs. 29 out of 55). A
lower D-All score was also associated with increased baseline prevalence of various
cardio-metabolic disorders of the participants (i.e., hypertension, diabetes mellitus,
hypercholesterolemia) and MetS (all p-values < 0.001), as well as 10-year CVD
incidence. As far as baseline inflammation state is concerned, participants that
belonged to the 1* D-All tertile had significantly higher C-RP levels, compared to
those with higher D-All scores. Then, the analysis was stratified according to the
presence or not of the MetS; similar associations regarding D-All score and
participants’ characteristics were noticed (Table 2). Regarding the benefit of an anti-
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inflammatory diet to each of the metabolic syndrome’s factors alone, abnormal
waist, triglycerides, HDL-cholesterol, glucose and blood pressure levels have been
associated to D-All (data not shown). Participants at the lowest D-All score, as
compared to the highest D-All tertile, were more likely to have abnormal waist
circumference (49% vs. 15%), hypertriglyceridemia (30% vs. 10%), hyperglycemia
(42% vs. 38%) and hypertension (46% vs. 15%) (all p-values <0.001). The participants
did not differ for the prevalence of abnormally low HDL cholesterol level (<40
mg/dL).

3.2 Multi-variable analysis

However, the aforementioned comparisons were prone to residual
confounding; therefore, a multi-adjusted analysis was performed. In Table 3 results
from multi-adjusted analyses are presented, evaluating the risk of having a CVD
event (fatal or non-fatal). Overall, D-All was borderline associated with lower 10-year
CVD risk in the age, sex adjusted model (model 1, Table 3). As it can be seen, the
aforementioned association remained even after adjusting for lifestyle behaviors
(smoking, physical activity, BMI) (model 2, Table 3), as well as clinical characteristics
(hypertension, diabetes mellitus, and hypercholesterolemia) and CRP (model 3,
Table 3). This association could be interpreted in more ways, since a 10-unit increase
of the D-All score (which reflects a 12% relative increase) was associated with 19%
decrease of 10-year CVD event risk. However, a significant interaction was observed
between D-All and MetS on CVD risk (p<0.001); thus, the analysis was stratified by
presence or not of MetS at the baseline examination. The effect of the D-All score
remained significantly protective among participants who did not have MetS at
baseline; however, D-All score was no longer associated with 10-year CVD risk
among MetS participants (Table 3).

4. Discussion

In this work, level of adherence to the anti-inflammatory diet as reflected by
higher D-All scores diet was borderline associated with the 10-year CVD incidence.
The latter association remained even after adjusting for a wide range of potential
confounders including lifestyle factors, clinical history features and biochemical
markers. This protective effect was indicative in the overall sample and significant
among MetS free participants. Thus, it could be hypothesised that atherosclerosis is
a low-grade inflammatory disease and since the generation of the inflammatory
milieu is a common ground for both CVD and MetS [21], increased consumption of
antioxidants (fruit, vegetables, fibre) can moderate the above mentioned
relationship by mitigating this low-grade systemic inflammation [22]. However, the
anti-inflammatory diet was not protective against CVD outcomes among MetS
participants (i.e., high-CVD risk individuals). A possible explanation could be that
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atherosclerotic mechanisms, initiated from earlier stages of life since the
participants already had MetS, may have influenced the effect of anti-inflammatory
diet on CVD risk [23-25]. In any case the reported findings have a considerable
importance for public health since they revealed that higher adherence to an anti-
inflammatory diet was associated with reduced 10-year risk for CVD, whereas
presence of MetS seems to impede the preventive role of this diet, a fact that needs
special attention by public health strategies.

Chronic inflammation is now recognized as being a key etiological factor in
the pathogenesis and progression of atherosclerosis. It is widely adopted that diet
plays a central role in the regulation of chronic inflammation. An anti-inflammatory
diet has been previously described on a basis of a Mediterranean-like dietary
pattern, which is rich in fruit, vegetables, whole grains and fish, characterized by
moderate consumption of olive oil and alcohol and low intake of red meat and
sweets [18]. Moreover, diets high in micronutrients such as n-3 fatty acids, vitamin C,
vitamin E, b-carotene and magnesium can be added to the entity of an anti-
inflammatory dietary pattern [17, 18]. The potential beneficial effect of fruit and
vegetables could lie in numerous antioxidant micronutrients such as vitamins and
flavonoids that contribute to their anti-inflammatory effect. Mechanisms for the
benefit of whole grains (rich in fibers) on inflammation appear to be related to
reduced reactive oxidation, lipidemia, and blood pressure by inhibiting the
absorption of fats, simple carbohydrates, or toxins [26]. Furthermore, long chain n-3
polyunsaturated fatty acids, found in fish, may inhibit the synthesis of systemic
inflammatory proteins (IL-6 and CRP) and decrease expression of adhesion molecules
in the endothelium [27, 28]. Ultimately, extra virgin oil rich in potent antioxidant
phenolic compounds (hydroxytyrosol and oleuropein) modulates VEGF-induced
angiogenic responses by preventing NADPH oxidase activity and expression [11].
Such evidence regarding higher consumption of specific anti-inflammatory foods on
CVD prevention may encourage the idea of consuming foods and nutrients in
isolation, without the added benefit on health offered by the consumption of a
holistic anti-inflammatory dietary pattern. It could be suggested that understanding
the complex role of an anti-inflammatory diet in chronic diseases is challenging since
the bioactive antioxidant compounds act combined either additively or
synergistically to modify a multitude of processes that are related to these diseases
[29, 30].

The effect of an anti-inflammatory diet rich in antioxidants is differentiated
on inflammation conditions depending on compounds. Fat-soluble vitamin A, E and
carotenoids show a U-shaped dose-response curve which is not clear since baseline
serum levels are rarely tested. Thus, it is difficult to determine whether further
supplementation has no effect or becomes detrimental for cardiovascular health.
Although long-term intake of vitamin C has minimal effect on CVD, other antioxidant
compounds such as tocotrienols, tocopherols (except for a-tocopherol), resveratrol
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and quercetin found in red wine, but also alpha-linolenic acid of nuts and N-Acetyl
Cysteine of animal protein beneficially affect the cardiovascular system. Ultimately,
the benefit of antioxidants is apparent in conditions of oxidative stress, when both
dietary antioxidants and endogenous enzymes are depleted. Otherwise, in case of
antioxidants’ adequacy the beneficial effect of is borderline [31].

To our knowledge, very few prospective studies have investigated the
association between the anti-inflammatory diets and risk of CVD. Two of these
studies that were based on the Spanish cohorts PREDIMED and SUN, examined D-All
guartiles and have found a strong linear dose-response trend between D-All scores
and CVD risk [32, 33]. Another study, conducted in French adults in 2016, the
SU.VI.MAX study, investigated the association of anti-inflammatory diet with the
incidence of different CVD subtypes and found that a pro-inflammatory diet was
associated with an elevated myocardial infarction risk [34]. Thus, our findings are in
accordance with the above mentioned results, concluding to the fact that an anti-
inflammatory diet has a cardioprotective effect by reducing the CVD risk. To the best
of our knowledge, very few studies have investigated the association between anti-
inflammatory diet and CVD among participants with and without MetS; a condition
that poses individuals by default at high CVD risk. In this work it was confirmed that
anti-inflammatory diet may reduce CVD risk among people at low risk, whereas,
focusing on high CVD risk individuals the protective effect of this diet seems to
disappear. Importantly, no beneficial or adverse effects are reported in case of
antioxidant supplementation directed trials, where high pharmacological doses of
vitamin E and b-carotene failed to reverse potential risk and CVD outcomes [35, 36].
This carries a specific public health message, since healthier choices coming from an
anti-inflammatory diet compared to long-term dietary supplement use are more
likely to reflect real practices of generally healthy individuals trying to reverse the
results of several decades of oxidative stress.

The PREDIMED randomised clinical trial evaluated the long-term effect of
Mediterranean diet on the incidence of CVD among individuals with MetS by
randomly assigning participants to dietary interventions: Mediterranean diet
supplemented with extra virgin oil, a Mediterranean diet supplemented with nuts or
advice on following a low-fat diet (control group). The findings showed that either
the extra-virgin oil fortified diet or the nuts-fortified diet seemed to reverse the
baseline metabolic condition. In particular, an energy-unrestricted Mediterranean
diet proved to be useful in reducing risks of central obesity and hyperglycemia in
people at high risk of CVD [37]. However, the results are contradictory to the ones
presented here, since in our population based study an anti-inflammatory diet did
not reverse the CVD risk among participants with MetS at baseline. These
differences could be attributed to the fact that the PREDIMED study, as clinical trials
do, used an intervention design that maintained a close surveillance to its
participants (frequent interviews, sessions with dietitians) in order to succeed the
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maximum possible adherence to the dietetic interventions. The conditions formed in
a clinical trial often abstain from real life especially when compared to prospective
designed studies such as the ATTICA study.

4.1Limitations

The present study has several strengths since its prospective design and large sample
size from general population being followed for a long period of 10 years, allowed us
to assess the incidence of several outcomes. Furthermore, the analyses performed
had adequate internal and external controls, which decreased the likelihood of
measurement error. However, some limitations of the study should be
acknowledged. Considering the impact of an anti-inflammatory diet on metabolic
syndrome presence, associations were extracted only for baseline data, since the 10-
year follow-up included only CVD hard end-points. Thus, the metabolic syndrome’s
10-year incidence and C-RP levels were not measured at 10-year follow-up. The anti-
inflammatory diet was calculated indirectly, through the food frequency
guestionnaire used in the baseline evaluation, and under various assumption made
(see Methods section). However, the D-All-like version used here has been found
valid in previous analyses and presented in detail in the literature. Moreover, the
baseline evaluation was performed once and may be susceptible to measurement
error. Still, the applied methodology was similar to those of other prospective
epidemiological studies in Europe and the US, and therefore the results are
comparable.

4.2 Conclusions

To conclude an anti-inflammatory diet may diminish the risk of CVD in healthy individuals, but may be
impossible to reverse the results of several years of exposure to oxidative stress among participants
with established MetS. Thus, the presented findings suggest that favouring anti-inflammatory diet at
early stages of life could be found to act preventively as regards to the development of CVD and
challenge us to evaluate potential antioxidant therapies that could be applied on public health action
plans.
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Table 1. Demographic, behavioral, lifestyle and clinical baseline characteristics and follow-up of the
ATTICA Study participants by CVD status, (n=2020).

Status at 10-year follow-up P
Baseline CVD event free CVD events
n=2020 n=1703 n=317

Age (years) 45+ 14 43 +13 58 +13 <0.001
Gender, %male 50 48 63 <0.001
Pack years of cigarette smoking 496 + 501 441 + 425 767 £ 705 <0.001
Physical Activity, % physically active 41 40 41 0.95

Body Mass Index (kg/m?) 26+5 26+5 28+5 <0.001
Waist circumference (cm) 90+ 15 89+ 15 97 +14 <0.001
Waist to hip ratio 0.86+0.1 0.85+0.11 0.92+0.11 <0.001
Hypertension, %yes 30 28 51 <0.001
Diabetes Mellitus, %yes 7 5 22 <0.001
Hypercholesterolemia, %yes 39 40 57 <0.001
MedDietScore (range 0-55) 267 266 237 <0.001
Metabolic syndrome, %yes 20 18 41 <0.001
D-All (10-77) 35+8 35+8 30£7 <0.001

*p-values for the comparisons between CVD event and event-free group derived
using the t-test, while for the comparisons of categorical variables using the chi-

square test.
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Table 2 Characteristics of the Study’s participants according to the classification of the participants in

tertiles of D-All score (n=2020).

D-All tertiles

1* tertile 2" tertile 3" tertile P
All participants, n = 2020
CVD event, %yes 27 25 4 <0.001
Age (years) 52+16 52+11 38+11 <0.001
Gender, male, % 58 76 25 <0.001
Pack years of cigarette smoking 556 + 531 654 + 581 307 + 287 <0.001
Physical Activity, % physically active 41 40 42 0.82
Body Mass Index (kg/m?) 29+5 28+ 4 24+3 <0.001
Waist circumference (cm) 97 +14 99 +13 81+11 <0.001
Waist to hip ratio 0.90+£0.09 0.92+0.11 0.80 £ 0.09 <0.001
Hypertension, %yes 45 48 14 <0.001
Diabetes Mellitus, %yes 12 12 1 <0.001
Hypercholesterolemia, %yes 47 56 30 <0.001
MedDietScore (range 0-55) 17+6 26+0.8 295 <0.001
Metabolic Syndrome, %yes 30 37 <0.001
CRP (mg/L) 231238 24126 15+2.1 <0.001
Participants with Metabolic Syndrome, n=442
CVD event, %yes 33 30 6 <0.001
Age (years) 58 + 14 52+11 38+11 <0.001
Gender, male, % 52 73 26 <0.001
Pack years of cigarette smoking 764 + 637 726 + 633 266 + 204 <0.001
Physical Activity, % moderately active 32 34 35 0.96
Body Mass Index (kg/m?) 316 30 £ 4. 27+ 4 <0.001
Waist circumference (cm) 105+ 12 105+ 13 96+9 <0.001
Waist to hip ratio 0.92 +0.08 0.95+0.10 0.86 £ 0.07 <0.001
Hypertension, %yes 64 65 30 <0.001
Diabetes Mellitus, %yes 27 21 6 0.006
Hypercholesterolemia, %yes 53 57 46 0.25
MedDietScore (range 0-55) 206 25+1 32+9 <0.001
CRP (mg/L) 32+3.2 29+29 23122 0.23
Participants without Metabolic Syndrome, n=1578
CVD event, %yes 24 21 4 <0.001
Age (years) 49+ 17 51+11 37+11 <0.001
Gender, male, % 62 57 25 <0.001
Pack years of cigarette smoking 486 + 473 610 + 542 310+ 293 <0.001
Physical Activity, % physically active 44 44 42 0.71
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Body Mass Index (kg/m?)

Waist circumference (cm)
Waist to hip ratio

Hypertension, %yes
Diabetes Mellitus, %yes
Hypercholesterolemia, %yes
MedDietScore (range 0-55)
CRP (mg/L)

274

93+13
0.89+0.10

37
6
45
1714
20+2.6

284

96 +12
0.90+0.10

37
7
55
26+0.7
21+24

23+3

80+11
0.80
0.09
13
1
29
29+5
15+21

<0.001

<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

*p-values for the comparisons between CVD event and event-free group derived

using the t-test, while for the comparisons of categorical variables using the chi-

square test.

*Hazard Ratios derived from semi-parametric Cox proportional hazards models.
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Table 3. Results from the multiple Cox proportional hazards survival analysis that was developed to
evaluate the risk of having a cardiovascular event (outcome) according to the metabolic syndrome absence

or presence (n=2020).

All participants

Hazard Ratios (HR), 95% Confidence Intervals

Age (per 1 year)

Men vs. Women

D-All (per 1

unit)

Smokers vs. non smokers
Minimal Physical Activity
BMI (per 1 1kg/m?” unit)
Hypertension (y/n)
Diabetes Mellitus (y/n)
Hypercholesterolemia (y/n)
CRP (per 1 mg/L)

Model 1
1.09 (1.07-1.09)
1.79 (1.36-2.38)
0.97 (0.96-0.99)

Model 2
1.09 (1.07-1.10)
1.61(1.19-2.18)
0.98 (0.96-1.00)

1.31(0.98-1.77)
0.95 (0.71-1.26)
1.03 (1.00-1.07)

Model 3
1.08 (1.07-1.98)
1.38 (0.99-1.93)
0.98 (0.96-1.01)

1.36 (0.98-1.91)
0.96 (0.70-1.32)
1.02 (0.99-1.07)
1.24 (0.90-1.72)
1.69 (1.06-2.68)
1.09 (0.80-1.49)
1.04 (0.98-1.11)

Participants without MetS

Age (per 1 year)

Men vs. Women

D-All (per 1 unit)

Smokers vs. non smokers
Minimal Physical Activity
BMI (per 1 kg/m?)
Hypertension (y/n)
Diabetes Mellitus (y/n)
Hypercholesterolemia (y/n)
CRP (per 1mg/L)

Model 1
1.08 (1.06-1.09)
1.61(1.14-2.27)
0.96 (0.94-0.99)

Model 2
1.08 (1.06-1.09)
1.59 (1.10-2.29)
0.97 (0.94-0.99)
0.96 (0.67-1.37)
0.97(0.69-1.38)
1.02 (0.97-1.06)

Model 3
1.08 (1.06-1.10)
1.43 (0.95-2.16)
0.97 (0.94-0.99)
0.97 (0.65-1.44)
1.02 (0.69-1.51)
1.03 (0.97-1.08)
0.90 (0.59-1.38)
0.94 (0.40-2.18)
1.09 (0.74-1.62)
1.01 (0.93-1.100)

Participants with MetS

Age (per 1 year)

Men vs. Women

D-All (per 1 unit)

Smokers vs. non smokers
Minimal Physical Activity
BMI (per 1 1kg/m?)
Hypertension (y/n)
Diabetes Mellitus (y/n)
Hypercholesterolemia (y/n)
CRP (per 1mg/L)

Model 1
1.0 (1.06-1.11)
1.86(1.12-3.09)
1.00 (0.97-1.04)

Model 2
1.10(1.07-1.13)
1.38(0.79-2.39)
1.00 (0.97-1.04)
2.67 (1.48-4.79)
0.91 (0.55-1.52)
1.02 (0.96-1.08)

Model 3
1.09 (1.06-1.12)
1.08 (0.57-2.05)
0.99 (0.95-1.04)
3.02 (1.52-6.01)
0.88 (0.49-1.56)
1.01 (0.95-1.07)
1.86 (1.05-3.29)
2.09 (1.14-3.86)
0.97 (0.56-1.67)
1.06 (0.97-1.17)
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Abstract

Purpose: The purpose of this work was to evaluate the association between coffee
consumption and 10-year cardiovascular disease (CVD) incidence in the ATTICA
Study, and whether this is modified by baseline the presence or absence of
metabolic syndrome (MetS) at baseline. Methods: During 2001-2002, 3042 healthy
adults (1514 men and 1528 women) living in the greater area of Athens were
voluntarily recruited to the ATTICA study. In 2011-2012, the 10-year follow-up was
performed in 2583 participants (15% of the participants were lost to follow-up).
Coffee consumption was assessed by a validated food-frequency questionnaire at
baseline (abstention, low, moderate, heavy). Incidence of fatal or non-fatal CVD
event was recorded using WHO-ICD-10 criteria and MetS was defined by the
National Cholesterol Education Program Adult Treatment panel Il (revised) criteria.
Results: Overall, after controlling for potential CVD risk factors, the multivariate
analysis revealed a J-shaped association between daily coffee drinking and the risk
for a first CVD event in a 10-year period. Particularly, the odds ratio for low (<150
ml/d), moderate (150-250 ml/d) and heavy coffee consumption (>250 ml/d),
compared to abstention, were 0.44 (95%Cl: 0.29-0.68), 0.49 (95%Cl: 0.27-0.92) and
2.48 (95%Cl: 1.56-1.93) respectively. This inverse association was also verified
among participants without MetS at baseline but not among participants with the
MetS. Conclusions: These data supports the protective effect of drinking moderate
qguantities of coffee (equivalent to approximately 1-2 cups daily) against CVD
incidents. This protective effect was only significant for participants without MetS at
baseline.

Key words: Cardiovascular Diseases; Metabolic Syndrome X; coffee; inflammation
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1. Introduction

Coffee is one of the most commonly consumed beverages around the world.
Because of its popularity, investigating the association between coffee consumption
and chronic disease risk has important public health consequences. Coffee is a
complex chemical mixture, containing >1000 bioactive compounds with potential
beneficial properties, including insulin-sensitizing and anti-inflammatory effects [1,
2]. Notably, chronic low-grade inflammation underlies the pathogenesis of all
components of metabolic syndrome (MetS): hyperglycemia, insulin resistance,
hypertension, obesity, and dyslipidemia, all of which are risk factors for
cardiovascular disease. Therefore, dietary interventions designed to reduce the
inflammatory procedure could be of benefit to reduce the cardiovascular disease
(CVD) risk [3]. Existing data do support the effect of habitual coffee consumption on
cardiovascular health.

Since 2000, the association between coffee consumption and other CVD
outcomes including stroke, heart failure, and total CVD mortality has been widely
investigated. However, the nature of this association remains unclear since many
prospective cohort studies reported conflicting data. A recent cohort study by Liu et
al found that coffee consumption (4 cups/day) was associated with increased
mortality, but the association was no longer significant for persons under 55 years
old [4], whereas the EPIC study reported that coffee consumption was not associated
with risk of CVD [5]. Interestingly, in 2014, a meta-analysis of 21 prospective studies
and 997,464 participants (121,915 deaths), found a non-linear dose-response
relationship between coffee and CVD mortality suggesting that the largest risk
reductions were observed for 3 cups/day for CVD mortality (21% lower risk) [2].
These results for coffee-CVD mortality were comparable to those reported in a
previous meta-analysis including 36 studies and 1,279,804 participants (36,352 CVD
cases) that strengthened the coffee-CVD non-linear U-shaped relationship, i.e.
moderate coffee consumption (3-5 cups/day) was associated with lower CVD risk,
and heavy coffee consumption (= 6 cups/day) was neither associated with a higher
nor a lower risk of CVD [6].

While current research aims to reveal the actual association between coffee
consumption and CVD risk little is known about the potential mediators of this
association. Prolonged inflammatory processes is closely related to oxidative stress
and contribute to the pathogenesis of atherosclerosis [7,8]. Epidemiological data
have found that coffee is associated with reduced biomarkers of oxidative stress
since several compounds found in coffee (polyphenols i.e. chlorogenic acid; volatile
aroma compounds e.t.c.) contribute to its antioxidant capacity; moreover, several
studies have revealed a beneficial, acute effect of coffee consumption on endothelial
function [9, 10]. As a result, coffee drinking increases plasma antioxidants that can
antagonize the oxidative stress and inflammation process, which both underlie
atherogenesis and increase aortic stiffness.
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Despite the increasing understanding of the emerging role of chronic
inflammation in CVD has stimulated research into the potential protective effect of
coffee consumption, a major source of dietary antioxidants, the evaluation of
inflammatory and oxidative stress indices on coffee-CVD relationship in the long-
term has rarely been studied. Furthermore, very few studies have tested the
aforementioned association at high CVD risk people, e.g., hypertensive, diabetic [3,
11]. Therefore, the aim of the current work was to prospectively examine the
associations of coffee consumption and the 10-year CVD incidence in the
participants of the ATTICA study, and examine whether this is modified by chronic
inflammation and oxidative stress status. Secondly, we wished to assess whether this
association was affected by the presence of MetS among apparently healthy adults.
By answering the tested hypotheses new insights in the coffee consumption - CVD
risk associations will be revealed.

2. Materials and Methods

2.1 Sampling procedure at baseline examination

The ATTICA Study is a prospective population-based study that was carried out in the
greater metropolitan area of Athens in Greece, which included 78% urban and 22%
rural population. The baseline examination of the study was carried out during 2001-
2002 [12]. The sampling procedure anticipated enrolling only one participant per
household; it was random, multistage and based on the age, sex distribution of the
Attica region (census of 2001). Of the 4056 invited individuals at baseline-
examination, 3042 agreed to participate (75% participation rate); 1514 of the
participants were men (18-87 years) and 1528 were women (18-89 vyears). All
participants were interviewed by trained personnel (cardiologists, general
practitioners, dieticians and nurses) who used a standard questionnaire. Exclusion of
CVD at baseline evaluation was performed through a detailed clinical evaluation by
the physicians of the study. The examination was performed in the individuals’
homes or workplaces.

2.2 Baseline measurements

The baseline evaluation included information about demographic characteristics
(age, sex), personal history of hypertension, hypercholesterolemia and diabetes,
dietary and other lifestyle habits (i.e., smoking status, physical activity, education). In
the present analysis, smoking was defined through years of smoking while education
was measured in years of school. The evaluation of the dietary habits was based on a
validated semi-quantitative food-frequency questionnaire [13], the EPIC-Greek
guestionnaire that was kindly provided by the Unit of Nutrition of Athens Medical
School. On the basis of the FFQ, all participants were asked about their usual
frequency (average) of daily coffee consumption.
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The MedDietScore was also applied (range 0-55) to evaluate adherence to
the Mediterranean diet [14]. For the ascertainment of physical activity status the
International Physical Activity Questionnaire was used (IPAQ) [15], as an index of
weekly energy expenditure using frequency (times per week), duration (in minutes
per time) and intensity of sports or other habits related to physical activity (in
expended calories per time). Participants who did not report any physical activities
were defined as physically inactive. Waist circumference was measured in the
middle between the lowest rib and the iliac crest using an inelastic measuring tape
to the nearest 0.5 cm, while waist to hip ratio was also calculated. Arterial blood
pressure (mean of 3 recordings) was measured at the end of the baseline physical
examination in a sitting position after resting for at least 30 minutes. Participants
whose average blood pressure levels were greater or equal to 140/90 mmHg or were
under antihypertensive medication were classified as having hypertension. Blood
samples were collected from the antecubital vein between 8 to 10 am, in a sitting
position after 12 hours of fasting and alcohol abstinence. Blood lipids (total
cholesterol, HDL-cholesterol) and triglycerides were measured using
chromatographic enzymic method in a Technicon automatic analyser RA-1000 (Dade
Behring, Marburg, Germany). Hypercholesterolemia was defined as total cholesterol
levels greater than 200 mg/dl or the use of lipids lowering agents. Blood glucose
levels (mg/dl) were measured with a Beckman Glucose Analyzer (Beckman
Instruments, Fullerton, CA, USA). Diabetes mellitus (type 2) was defined according to
the American Diabetes Association diagnostic criteria (i.e., blood glucose levels
greater than 125 mg/dl classified participants as having diabetes) [16]. Participants
were classified as having the MetS or not, according to the NCEP ATP Il (revised
2005) definition. MetS presence was defined if three or more of the following
metabolic syndrome components were present: waist circumference =102 cm for
males or =88 cm for females; triglyceride level 2150 mg/dl; HDL cholesterol level <40
mg/dL for males or <50 mg/dL for females; blood pressure =130/85 mmHg; fasting
blood glucose =100 mg/dL [17].

High sensitivity C-reactive protein was assayed by particle-enhanced
immunonephelometry (N Latex, Dade-Behring Marburg GmbH, Marburg, Germany).
Participants with chronic inflammation or CRP levels above 10 mg/L were not
included in the analyses. Furthermore, inflammatory markers, such as homocysteine,
fibrinogen, Interleukin-6 (IL-6)), and oxidative stress markers (plasma oxidized LDL-
cholesterol (ox-LDL)), were also measured.

2.3 Coffee consumption

All participants were asked about average coffee drinking habits during the
preceding year. Consumption of all reported types of coffee (i.e., instant coffee,
brewed coffee, Greek-type coffee, cappuccino or filtered coffee) were recorded in
cups of coffee per day (1 cup = 150 ml) and then recalculated (in ml), after
adjustment for 28% caffeine containment [18] for analytical reasons. Thus, after this
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re-calculation, 1 “adjusted” cup of coffee (i.e., 150 ml) could be equivalent to 450 ml
brewed coffee or 300 ml instant coffee. According to the observed distribution of
coffee drinking pattern, four coffee consumption categories were created:
abstention, low (0-150 ml/day), moderate (150-250 ml/day) and high (>250 ml/day).
Information of decaffeinated coffee drinking was also recorded, but not used in the
analysis because of the very small number of participants reported drinking this type
of coffee (n=47).

2.4 Follow-up examination (2011-2012)

During 2011-12, the ATTICA Study’s investigators performed the 10-year
follow-up (mean follow-up time 8.41 y) [19]. Of the n=3042 initially enrolled
participants, n=2583 were found during the follow-up (85% participation rate). The
participants that were lost to follow-up compared to those who were not lost did
not differ in terms of coffee intake, physical activity, smoking habits e.t.c. (p>0.05).
Mean age at baseline (3SD) was 45+14 and 4614 years for women and men
respectively (no difference with the overall sample). Of the individuals that were lost
to follow-up (i.e., n=459), n=224 were not found because of missing or wrong
addresses and telephone numbers that they have provided at baseline examination
and n=235 because they denied being re-examined. Regarding CVD evaluation at
follow-up clinically accurate data were obtained from n=2020 participants. In order
to participate in the follow-up all participants were initially contacted through
telephone calls. Afterwards, the investigators approached the n=2583 participants
that were allocated in the follow-up and performed a detailed evaluation of their
medical records. In particular, from June 2011 to June 2012 information about
participants': (a) vital status (death from any cause or due to CVD), (b) development
of CHD (i.e., myocardial infarction, angina pectoris, other identified forms of
ischemia -WHO-ICD coding 410-414.9, 427.2, 427.6-, heart failure of different types,
and chronic arrhythmias -WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), (c)
development of stroke (WHO-ICD coding 430-438). The study’s sample size was
adequate to achieve 92% statistical power to evaluate relative risk of 0.70 between
the null and the alternative two-sided hypothesis, when the exposure variable (i.e.,
coffee drinking category) was increased by 1-unit and with a significance level
(alpha) of 0.05
2.5 Bioethics

The study was approved by the Bioethics Committee of Athens Medical
School and was carried out in accordance to the Declaration of Helsinki (1989) of the
World Medical Association. Prior to the collection of any information, participants
were informed about the aims and procedures of the study and provided their
written signed consent.

2.6 Statistical analysis
Crude, non-fatal and fatal incidence rates of combined CVD (i.e., CHD or stroke) were
calculated as the ratio of new cases to the number of people participated in the

135



Awdaxtopucn) Swutpipi, Iewpyia-Mapio Kovin

follow-up. Incidence by coffee drinking status was calculated as the ratio of new
cases in each coffee category to the number of participants in the same category.
The continuous variables were tested for normality through P-P plots and presented

as mean values + standard deviation or as median (1%, 3"

quartile) if not normally
distributed while categorical variables were presented as relative frequencies.
Associations between categorical variables were tested using the chi-square test,
while between continuous variables using Pearson r or Spearman’s rho coefficients,
for the normally and skewed variables respectively. Comparisons of mean values of
normally distributed variables by coffee drinking status were performed using
analysis of variance (ANOVA) and post-hoc analyses using Bonferroni rule were
performed to account for the inflation of the probability of type-I error. Comparisons
between mean values of normally distributed variables between those who
developed an event and the rest of the participants were performed using Student’s
t-test, after controlling for equality of variances using the Levene’s test. Comparisons
of continuous variables that did not follow the normal distribution were performed
using the non-parametric U-test proposed by Mann and Whitney and the Kruskal-
Wallis H-test. The hazard ratios (HR) and the corresponding 95% confidence intervals
(Cl) of developing a CVD event during the 10-year period, according to the
participants’ baseline characteristics were estimated using Cox proportional hazards
models. The time to CVD event was recorded on annual basis. Furthermore, non-
linear trend analysis was applied in order to evaluate curve fitting on the effect size
measures (hazard ratios) between coffee drinking categories and the outcome.
Trend analysis was applied by fitting smoothing lines (linear, quadratic or cubic) on
the odds ratios derived by age-sex adjusted analysis, by coffee drinking category
(coffee was categorized in 4 categories to perform this analysis, abstention, 0-150
ml, 150-250 ml, >250 ml); the corresponding R-squared values indicated which line
best fit the observed data. All reported p-values are based on two-sided tests. SPSS
version 21 (Statistical Package for Social Sciences, SPSS Inc, Chicago, IL, U.S.A.)
software was used for all the statistical calculations.

3. Results

3.1 Ten-year CVD incidence

The 10-year fatal or non-fatal CVD event rate was 157 cases/ 1000
participants (n=317), 198 being in males (198 cases/ 1000 participants) and 119
being in females (117 cases/ 1000 participants) (p for gender difference <0.001).
3.2 Participants’ baseline characteristics by coffee drinking status

Baseline characteristics of the studied sample, by adjusted coffee drinking
status (0, <150ml/d, 150-250ml/d, >250 ml/d), are presented in Table 1. As it can be
seen, compared to abstainers, the group of participants, who were drinking daily
lower amounts of coffee up to 1 adjusted cup (<150 ml/d), included younger men,
with increased waist to hip ratio, with increased arterial blood pressure and glucose,
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and decreased levels of blood lipids, who adhered closer to the Mediterranean diet,
(all p-values <0.001). Similarly, subjects drinking 1 to 2 adjusted cups of coffee (150-
250 ml/d), compared to coffee non-drinkers, were more likely to be younger male
participants, lighter smokers, more strongly adhering to the Mediterranean diet (i.e.
higher MedDietScore, mean score of 27/55), but also less likely to have a history of
hypertension, diabetes, hypercholesterolemia and therefore MetS. Finally, those
reporting drinking over 2 adjusted cups of coffee daily (>250 ml/d) when compared
to abstainers were the most likely to be male, heavier smokers, obese, lower
adherers to the Mediterranean diet, with increased susceptibility to hypertension,
diabetes mellitus, hypercholesterolemia and MetS. No significant differences were
observed out as regards physical activity levels (p=0.38).

Mean circulating concentrations of participants’ inflammation state
characteristics, by coffee consumption categories, are also shown in Table 1. Overall,
participants who consumed low and moderate amounts of coffee daily (barely 1-2
cups of coffee) had on average lower ox-LDL, lower fibrinogen but higher
homocysteine concentrations, compared to coffee abstainers. Similar results were
extracted for fibrinogen and homocysteine levels for heavy coffee drinkers,
consuming over 2 cups of coffee daily, but not for ox-LDL levels which were
increased. As for the rest of the inflammatory biomarkers, IL-6 was comparable
among the 4 groups, while CRP levels did not differ significantly by coffee drinking
status (p=0.15).

3.3 10-year CVD incidence and coffee drinking

The 10-year incidence of CVD (Table 1) was n=60 (19%) among coffee
abstainers, n=175 (16%) among participants who consumed lower amounts of
coffee, n=23 (7%) among moderate drinkers and n=54 (25%) among heavy coffee
drinkers (p<0.001). Based on these rates a trend analysis was applied; a J-shape
association was revealed (p for parabolic trend = 0.05).

However, all the afore mentioned comparisons may be prone to bias due to
potential factors; therefore multi-adjusted analysis was performed, controlling for
various CVD covariates (see Table 2). Age-sex adjusted analysis revealed a significant
association between coffee drinking and CVD incidence (Table 2, Model 1); and a J-
shape trend was evident (p<0.05). When personal and behavioral characteristics
were taken into consideration (i.e., waist to hip circumference ratio, ever smoking,
physical activity status, education and adherence to the Mediterranean diet),
drinking 1-2 cups of coffee/d was inversely associated with CVD incidence compared
to abstention, whereas drinking > 2 cups of coffee daily was associated with
increased risk of CVD events (Table 2, Model 2); still J-shape trend was evident even
after adjusting for the aforementioned lifestyle behaviors. The aforementioned
findings regarding the J-shaped trend of coffee drinking on CVD risk remained
significant even after controlling for the classical CVD risk factors (i.e., hypertension,
diabetes, hypercholesterolemia) (Table 2, Model 3). Moreover, and in order to
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further take into account the role of smoking, a restricted analysis only among never
smokers was applied and revealed a similar trend of coffee drinking on CVD risk (HR,
95%Cl for abstainers/low/moderate/high coffee drinkers: 1 (Reference), 0.46 (0.27,
0.77), 0.49 (0.21, 1.18) and 3.15 (1.86, 5.14), respectively). Coffee intake might also
be confounded by specific dietary habits, i.e., intakes of fruits, juices and sugar
sweetened beverages; additional analysis based on Model 3 (Table 2) showed that
the J-shaped trend of coffee drinking on CVD risk remained significant even after
controlling  for  the aforementioned covariates (HR, 95%Cl for
abstainers/low/moderate/high coffee drinkers: 1 (Reference), 0.48 (0.32, 0.73), 0.62
(0.34,1.11) and 2.85 (1.86, 4.38), respectively). Additionally, taking into account that
the ATTICA study had previously shown a dose-response relation between coffee
consumption and inflammatory markers (C-reactive protein, interleukin-6, oxidative
- LDL, homocysteine) [20], the latter biomarkers were entered consecutively and
separately in the latest fully adjusted Model 3; no alterations as regards the
observed J-shaped trend of coffee drinking on CVD risk were found.

Notably, a significant interaction was observed between coffee drinking and
presence of MetS on 10-year CVD risk (p for interaction = 0.012). This was also
supported by the significant association observed between quantity of coffee
drinking and prevalence of MetS (Table 1). Thus, the analysis was repeated by MetS
group at the baseline examination. Based on the additional stratified analysis, it was
observed that low and moderate daily coffee consumption compared to coffee
abstention remained significantly protective against CVD risk among participants
who did not have MetS at baseline (OR for 0-150ml daily vs. abstainers =0.26;95% Cl:
0.16, 0.54, HR for 150-250ml daily vs. abstainers =0.18;95% Cl: 0.06, 0.52); however
coffee consumption was not associated with 10-year CVD risk among participants
with MetS.

4. Discussion

The present study demonstrated a J-shaped association between coffee
consumption and the 10-year CVD incidence. In particular, low and moderate coffee
consumption (150-250 ml coffee/d), was associated with 56% and 51% lower CVD
risk respectively, compares to abstention, whereas heavy consumption (>250 ml
coffee/d) was associated with a significant 2.5-fold increase in risk, independently of
the known potential confounders including lifestyle factors and clinical
characteristics. However, in an effort to identify potential mediators of the above
mentioned association we failed to identify any of the known inflammatory
biomarkers as having such a mediating effect. The protective effect of consuming
daily 1-2 cups of coffee daily was significant in the overall sample and among MetS
free participants but not in high-CVD risk individuals (i.e MetS subjects), indicating
that atherosclerotic mechanisms have already been triggered in earlier stages of
their life and have, thus possibly neutralizing the protective effect of coffee on CVD
risk [21-23]. In any case, the reported findings offer a considerable message for
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public health i.e. long-term low and moderate daily coffee drinking may be of benefit
on 10-year risk for CVD, whereas heavy consumption is associated with significantly
increased risk in healthy adults.

A potential biological mechanism for the inverse association of low and
moderate coffee consumption with 10-year CVD incidence may be related, according
to recent studies, to the fact that coffee is a source of antioxidants that may
influence oxidative stress and endothelium function [3,24]. An imbalance of
antioxidant defences and the production of reactive oxygen species can contribute
to the pathogenesis and progression of atherosclerosis via various pathways [25, 26].
During inflammation, the produced, by active NADPH oxidase, superoxide (O,) leads
to other reactive oxygen species. Apart from the respiratory burst, mitochondrial
electron transport chain during inflammation produces extra O, that generates
oxidative stress [27]. Chlorogenic acid (CGA) is the most prevalent polyphenol in
coffee and has high bioavailability. Moreover, recent data support that polyphenols
offer protection by stimulating endogenous antioxidant defence systems through
specific gene response elements that are inducible by oxidative stress [28, 29]. In
the context, CGA, the most highly prevalent polyphenol in coffee, may play a key
role in acutely raising the plasma antioxidant capacity in healthy adults, thereby
lowering the risk of atherosclerosis [30, 31].

The observed J-shaped association between coffee consumption and CVD risk
(i.e., low/moderate consumption seems beneficial, whereas increased consumption
may be harmful) can also be based on other plausible biological mechanisms. In
particular, coffee is a composite brew with several bioactive compounds including
caffeine, CGA, diterpene alcohols, minerals such as potassium and magnesium,
niacin and lignans [1]. Several studies have concluded that coffee has been inversely
associated with diabetes risk and CRP levels [9,10]. However, caffeine in higher
concentrations has been associated with acute increases in blood pressure and
adverse effects on arterial stiffness and endothelium dependent vasodilation [6].
Furthermore, long-term heavy coffee consumption has been associated with risk of
hypertension and higher homocysteine levels [11]. Thus, it remains to be further
studied if the association between coffee and homocysteine levels explains the J-
shaped association. It is therefore possible that with low and moderate coffee
consumption, beneficial effects may be greater, whereas with heavy coffee
consumption, negative effects may counterbalance the positive ones.

To our knowledge, based on a large sample of healthy subjects, this
prospective study is one of the few in the literature that suggests a J-shaped
association between coffee consumption and the risk of developing CVD [2, 4-6,10].
Until recently case-control studies have reported a J-shaped relation between coffee
consumption and the risk of CVD. In accordance with our findings the Greek
CARDIO2000 case-control study examined the association between coffee
consumption and the risk of developing acute coronary syndromes based on a large
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sample of coronary patients and CVD-free controls. After controlling for the
presence of known CVD confounders, the analysis raised a J-shaped association
between the quantity of coffee consumed per day and the risk of developing acute
coronary syndromes. Moderate coffee consumption (<300 ml coffee/d), was
associated with a lower coronary risk, whereas heavy or very heavy consumption
(>300 ml/d) was associated with a significant increase in risk [32]. This result may
explain partially the contradictory results reports by earlier studies.

Although many studies in the past have attempted to assess the role of
coffee consumption on CVD incidence, the findings remain inconsistent mainly as a
result of the different study designs. With the exception of few studies, a recent
meta-analysis of prospective cohort studies has concluded that moderate coffee (3-5
cups/d) consumption was inversely significantly associated with CVD risk, while
heavy consumption was not, demonstrating a non-linear U-shaped association [6].
However, residual confounding by smoking may have biased the association for
heavy coffee drinkers (higher prevalence of cigarette smoking) upward. The U- or J-
shaped association could be attributed to the coffee’s preparation: at higher intakes
of coffee prepared, the intake of atherogenic coffee lipids may outweigh the
potentially beneficial micronutrient compounds of coffee. Cohort studies generally
showed a null association. Differences among studies in sample sizes, the
characteristics of the study populations, the assessment methods for coffee
consumption, and the statistical adjustments may have contributed to divergent
results [33]. Since the true association between coffee consumption and CVD risk is
likely to be modest and non linear, the differences in coffee assessments and
covariate adjustments may result in changing the magnitude and even the direction
of the associations and thus lead to different conclusions.

The major strengths of the present study are its prospective design, the large
sample size from general population and a long period of follow up (10-years), which
allowed us to assess the incidence of several outcomes. It is the first prospective
study suggesting a J-shaped association between coffee consumption and 10-year
CVD incidence, compared to case-control studies where recall biases affect their
results. Another advantage of our study was that we conducted a first-event dose-
response analysis which provides a comprehensive description of the shape of
low/moderate and heavy coffee consumption that can be proved to be
cardioprotective or detrimental for cardiovascular health. Particularly, our study is
one of the few that extracted significant protective results for minimum daily coffee
guantities reaching barely 1-2 cups of coffee that can contribute to the CVD
prevention. Furthermore, our results remained significant when potential CVD
confounders were taken into consideration among participants with or without the
MetS; a condition that poses individuals by default at high CVD risk. In this work it
was confirmed that low and moderate coffee consumption may reduce CVD risk
among people at low risk, whereas focusing on high CVD risk individuals (e.g. with
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MetS) the protective effect of this habit seems to disappear. This carries a specific
health message, since the adoption of dietary habits are more likely to reflect real
practices of generally healthy individuals trying to reverse the results of several
decades of oxidative stress.
4.1 Limitations

However, some limitations of the study should be acknowledged. Firstly,
coffee consumption was assessed by FFQ at the time of recruitment and relied on
participants’ self report even though, results from dietary validation studies suggest
that the use of FFQ for coffee self-report assessment is highly reproducible and
agrees well with assessments using diet records [34]. Secondly, the number of cases
is relatively few, but according to our statistical power analysis a-posteriori the
achieved power was enough to evaluate the observed associations in our results.
Furthermore, some participants may have changed their coffee habits during the
long follow-up of 10 years, but the same research methodology has been widely
used in prospective studies, thus, the results are comparable. As previously
described, filtering may alter coffee’s metabolic effects. The method of coffee
preparation was not assessed in our study in our study population, and we were
therefore not able to study whether the association between coffee consumption
and CVD depends on the filtering of coffee. Next, we did not include information of
decaffeinated coffee drinking which was also recorded, but not used in the analyses
because of the very small number of participants reported drinking this type of
coffee (n=47).
4.2 Conclusions

Our findings provide an important public message, since moderate coffee
appears to be beneficial on long-term CVD prevention, whereas heavy consumption
is associated with significant increase of the 10-year CVD risk. The present study
suggests a J-shaped coffee-CVD association that may partially explain the
contradictory findings reported by previous studies. Interestingly, none of the
inflammatory factors, speculated to mediate the coffee CVD association, seemed to
modify significantly the association we observed. Finally, our findings that among
subjects with MetS and hence after several years of exposure to oxidative stress, the
protective effect of low to moderate coffee consumption against CVD was lost,
suggests that it can only have such beneficial/preventive effects if such a habit is
acquired at a relatively young age.
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Table 1 Demographic and clinical characteristics of the n = 2020 participants by daily coffee

consumption.

Daily coffee consumption (ml/d) P
Never Low Moderate High
0 0-150 150-250 >250
(n=342) (n=1126) (n=338) (n=214)
10-year incidence of CVD, % 19 16 7 25 <0.001
Demographic, lifestyle and clinical characteristics
Age (years) 50+ 14 46 £ 13 36 +12 50+13 <0.001
Gender, % male 26 45 66 77 <0.001
Smoking (years) 20+ 11 20+ 12 16+ 10 23+11 <0.001
Physical activity, % 36 40 41 39 0.38
Waist to hip ratio 0.83+0.09 0.86+0.11 0.86+0.10 0.92+0.12 <0.001
Education (years of school) 12+3 12+4 13+3 12+4 <0.001
Hypertension, %yes 29 31 21 38 <0.001
Diabetes Mellitus, %yes 7 8 3 10 <0.001
Hypercholesterolemia, %yes 52 37 29 55 <0.001
MedDietScore (range 0-55) 25+6 267 277 24+ 6 <0.001
Metabolic Syndrome, %yes 21 21 14 24 <0.001
Oxidative and Inflammatory biomarkers
Oxidized LDL-C (mg/dL) 7221 49 £ 23 63 £ 30 83+22 <0.001
Interleukin-6 (ng/mL) 1.5+0.7 1.5+0.5 1.4+0.3 1.5+0.8 <0.001
C-reactive protein (mg/L) 2.1+£25 2+25 1.8+2.3 1.8+2.1 0.15
Homocysteine (umol/L) 11+4 12+6 12+7 135 0.03
Fibrinogen (mg/dL) 331+78 314+ 69 288 + 61 319+ 67 <0.001

v-values for the comparisons between coffee drinking categories derived using the

t-test, while for the comparisons of categorical variables using the chi-square test.
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fable 2. Results from the multi-adjusted Cox proportional hazards models that were developed to
avaluate the 10-year risk of having a cardiovascular event (outcome) according to the daily coffee
:onsumption among ATTICA study participants (n=2020).

All participants Hazard Ratios (HR)', 95% Confidence Intervals

Model 1 Model 2 Model 3
\ge (per 1 year) 1.01(1.08-1.10)  1.07(1.05-1.10) 1.06 (1.04-1.09)
Vien vs. Women 2.13(1.59-2.86)  2.01(1.19-3.40)  1.99 (1.16-3.42)
_offee drinking

Low coffee drinkers vs. abstainers 0.47 (0.32-0.71)>  0.47 (0.31-0.72)? 0.44 (0.29-0.68)*
Moderate coffee drinkers vs. abstainers 0.58 (0.31-1.04)>  0.53 (0.29-0.97)° 0.49 (0.27-0.92)?
High coffee drinkers vs. abstainers 2.81 (1.84-4.23)>  2.62 (1.67-4.09)>  2.48(1.56-2.93)

smokers vs. non smokers - 1.00 (0.98-1.02) 1.00 (0.98-1.02)
dhysically activity vs. inactive - 0.68 (0.45-1.02) 0.68 (0.45-1.04)
Naist to hip ratio - 8.7 (0.95-80) 3.86 (0.38-39)

Zducation (years of school) - 0.97 (0.92-1.02) 0.98 (0.92-1.03)
ViedDietScore (range 0-55) - 0.96 (0.93-1.001) 0.96 (0.93-0.99)
dypertension (y/n) - - 1.13 (0.74-1.70)
diabetes Mellitus (y/n) - - 2.4 (1.33-4.40)

dypercholesterolemia (y/n) - - 1.42 (0.95-2.13)

! Hazard Ratios derived from semiparametric Cox proportional hazards models.
2p-value for J-shape (quadratic) trend using non-linear curve estimation <0.05
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Table 3. Results from the additive Cox proportional hazards models that were developed to evaluate the
mediating role of oxidative and inflammatory markers on the association between coffee consumption and

the risk of 10-year cardiovascular disease events (outcome).

Hazard Ratios (HR)?, 95% Cl for coffee consumption

Low vs. Never

Moderate vs. Never

High vs. Never

Full Model *
Full Model '+ C-reactive protein
Full Model '+ Oxidized LDL-C
Full Model X+ Interleukin-6
Full Model '+ Homocysteine
Full Model '+ Fibrinogen

0.44 (0.29-0.68)
0.46 (0.24-0.89)
0.34 (0.12-0.95)
0.49 (0.25-0.95)
0.57 (0.24-0.98)
0.42 (0.21-0.82)

0.49 (0.27-0.92)
0.42 (0.18-0.98)
0.19 (0.05-0.83)
0.43 (0.18-0.99)
0.50 (0.18-0.97)
0.32 (0.13-0.75)

2.48 (1.56-1.93
1.60 (0.74-3.46
1.26 (0.46-3.46
1.62 (0.76-3.45
1.76 (0.66-4.72
1.56 (0.69-3.51

~— ~— ~— ~— ~— ~—
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Abstract

Background/Aims: Visceral adiposity index (VAI) has been proposed as a marker of
visceral adipose tissue accumulation/dysfunction. Our aim was to evaluate potential
associations between the VAI and the 10-year cardiovascular disease (CVD)
incidence. Methods and Results: During 2001-2002, 3042 Greek adults (1514 men;
age: 2 18 years) without previous CVD were recruited into the ATTICA study, whilst
the 10-year study follow-up was performed in 2011-2012, recording the fatal/non-
fatal CVD incidence in 2020 (1010 men) participants. The baseline VAI scores for
these participants were calculated based on anthropometric and lipid variables,
while VAl tertiles were extracted for further analyses. During the study follow-up a
total of 317 CVD events (15.7%) were observed. At baseline, the participants’ age
and the prevalence of hypertension, diabetes, hypercholesterolemia and metabolic
syndrome increased significantly across the VAI tertiles. After adjusting for multiple
confounders, VAl exhibited a significantly independent positive association with the
10-year CVD incidence (OR= 1.05, 95%Cl: 1.01, 1.10), whereas the association of the
body mass index (HR= 1.03, 95%Cl: 0.99, 1.08), or the waist circumference (HR=1.01,
95%Cl: 0.99, 1.02) was less prominent. Sex-specific analysis further showed that VAI
remained significantly predictive of CVD in men alone (HR= 1.06, 95%Cl: 1.00, 1.11)
but not in women (HR= 1.06, 95%Cl: 0.96, 1.10). Conclusions: Our findings show for
the first time in a large-sample, long-term, prospective study in Europe that the VAl
is independently associated with elevated 10-year CVD risk, particularly in men. This
suggests that the VAI may be utilized as an additional indicator of long-term CVD risk
for Caucasian/Mediterranean men without previous CVD.

Key words: Cardiovascular Disease; CVD; visceral adiposity; obesity; visceral
adiposity index; VAl
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Abbreviations

CVvD Cardiovascular disease

VAI Visceral adiposity index

BMI Body Mass Index

WC Waist circumference

MetS Metabolic Syndrome

CHD Coronary heart disease

TG Triglycerides

HDL High-density lipoprotein

AlkaMeSY Alkam Metabolic Syndrome Study
WHR Waist to hip ratio

WHtR Waist to height ratio

IPAQ International Physical Activity Questionnaire
CRP C-reactive protein

IL-6 Interleukin-6

TNF-a Tumor necrosis factor a

SD Standard deviation

HR Hazard Ratio

Cl Confidence Interval

SPSS Statistical Package for Social Sciences
PCOS Polycystic ovary syndrome
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1. Introduction

Cardiovascular disease (CVD) is the leading cause of mortality worldwide,
representing 31% of the total global mortality in 2012 [1]. Abdominal (visceral) fat
adiposity together with insulin resistance and metabolic syndrome (MetS)
components (e.g. type 2 diabetes, hyperlipidemia, hypertension) are key risk factors
in the development of CVD [2-4]. Notably, the distribution of excess adipose tissue is
regarded as a more important CVD risk factor than obesity per se [5]. Indeed,
although epidemiological data show that there is higher prevalence of
cardiometabolic complications associated with increasing body mass index (BMI),
there is often remarkable heterogeneity amongst individuals with similar BMI values
[6, 7]. As such, data from the INTERHEART study, evaluating the impact of obesity on
CVD, have shown that visceral adiposity contributes more than BMI to CVD risk [7].
Moreover, Yusuf et al. further specified that the association between visceral obesity
and coronary heart disease (CHD) risk was significant in all 52 countries of the
INTERHEART study [8].

Recently, the Visceral Adiposity Index (VAI) has been identified as a simple,
reliable marker of visceral adiposity dysfunction that reflects cardiometabolic risk
[9]. VAI was introduced as a sex-specific index, based on simple anthropometric
measures [waist circumference (WC) and BMI] and common lipidemic parameters
[triglycerides (TG), and high-density lipoprotein (HDL) cholesterol], expressing
visceral fat function. Indeed, in 2010 Amato et al. first showed in a population of
1498 Caucasian adults from the retrospective Alkam Metabolic Syndrome
(AlkaMeSy) Study that increased VAl was independently associated with
cardiovascular (2.5-fold increase) and cerebrovascular events (1.5-fold increase),
whilst this novel index also proved to be a better indicator for incident diabetes than
its individual components (i.e., WC, BMI, TG, HDL) [10].

Importantly, VAl has been proposed as a prognostic tool of early
cardiometabolic risk even when overt MetS manifestations are absent [11].
However, to date there is a paucity of long-term, prospective studies evaluating the
CVD risk predictive power of VAL Thus, the aim of the present work was to evaluate
potential associations between the VAI values at the baseline/entry examination of
the ATTICA Study and the documented 10-year CVD incidence in this cohort of
Caucasian adults without previous CVD.

2. Materials and Methods

2.1 ATTICA Study Cohort

The ATTICA Study is a prospective, population-based study conducted in the greater
metropolitan area of Athens (Greece). The study baseline examination was
performed during 2001-2002, as previously described [12]. Briefly, the study was
designed to enrol only one participant per household through a random, multistage
process based on the age/sex distribution of the Attica region (2001 Census). A total
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of 3042 Caucasian adults [1514 men (18-87 years); 1528 women (18-89 years)]
agreed to participate and were assessed by trained personnel, as per study protocol
[12]. Exclusion of CVD at baseline was performed through a detailed clinical
evaluation by the study physicians.

2.2 Baseline measurements

The baseline study data included demographic characteristics (age; sex; years of
education), personal/family history of hypertension, hypercholesterolemia and
diabetes, CVD family history, as well as dietary and other lifestyle habits, such as
smoking status (pack years) and physical activity. The dietary evaluation was based
on a validated semi-quantitative food-frequency questionnaire, i.e. the EPIC-Greek
guestionnaire [13], which was kindly provided by the Unit of Nutrition of Athens
Medical School. The MedDietScore was also applied to assess adherence to the
Mediterranean diet (range 0-55; higher score values indicate better adherence) [14].
To assess the physical activity status of study participants the International Physical
Activity Questionnaire was used (IPAQ), as an index of weekly energy expenditure,
and participants not reporting any physical activities were defined as physically
inactive [15]. Moreover, simple anthropometric indices were measured/calculated
for all study participants, including BMI (kg/m?), WC (cm), waist to hip ratio (WHR),
and waist to height ratio (WHtR). Resting arterial blood pressure (BP; mean of 3
recordings) was also measured at the end of the baseline physical examination and
participants with average BP >140/90 mmHg [or on antihypertensive medication(s)]
were classified as hypertensive. Finally, blood samples were collected between 8 to
10 a.m., after 12 hours of fasting and alcohol abstinence. Total serum cholesterol,
HDL-cholesterol, and TG were measured using a chromatographic enzymatic method
in a Technicon automatic analyser RA-1000 (Dade Behring, Marburg, Germany).
Hypercholesterolemia was defined as total cholesterol levels >200 mg/dl (or use of
lipid lowering agents). Blood glucose levels (mg/dl) were measured with a Beckman
Glucose Analyzer (Beckman Instruments, Fullerton, CA, USA) and diabetes mellitus
was defined according to the American Diabetes Association criteria (i.e., fasting
blood glucose >125 mg/dl). Furthermore, to assess circulating pro-inflammatory
biomarkers, measurements were performed for: C-reactive protein (CRP) by particle-
enhanced immunonephelometry (N Latex; Dade-Behring Marburg GmbH, Marburg,
Germany); interleukin-6 (IL-6) by a high-sensitivity enzyme-linked immunosorbent
assay (ELISA; R&D Systems Europe Ltd, Abingdon, United Kingdom); and tumor
necrosis factor-alpha (TNF-a) by ELISA (Quantikine HS/human TNF-a, R&D Systems,
Inc. Minneapolis, MN), following the manufacturer’s protocols.

For the purposes of this study, according to the criteria for the clinical
diagnosis of the MetS proposed in 2009 by the joint statement of the International
Diabetes Federation (IDF); National Heart, Lung, and Blood Institute (NHLBI);
American Heart Association (AHA); World Heart Federation; International
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Atherosclerosis Society; and International Association for the Study of Obesity [16],
the study participants were also classified according to MetS presence at baseline,
based on whether three or more of the following components were present: (i) WC
=102 cm for males or =88 cm for females (WC thresholds for abdominal obesity in
the 2009 MetS definition recommended by the European Cardiovascular Societies
for European populations [16]); (ii)) TG =150 mg/dl (or on drug treatment for
elevated TG); (iii) HDL-cholesterol <40 mg/dL for males or <50 mg/dL for females (or
on drug treatment for reduced HDL-cholesterol); (iv) systolic BP 2130 mm Hg or
diastolic BP 285 mm Hg (or on antihypertensive drug treatment); (v) fasting blood
glucose =100 mg/dL (or on antidiabetic treatment).

2.3 Visceral adiposity index (VAI) assessment

The VAl was calculated for each study participant at the baseline study
examination, as previously described by Amato and colleagues [9]. Briefly, using BMI
(kg/m?), WC (cm), TG (mmol/l) and HDL (mmol/l), the proposed equations for
calculating VAl in males and females are as follows:

1 WC ( TG <1%1
lales: _'YL‘ = - X - X

T WC ( TG) (152)
Females: VAL = (%6.38 +(1.80 x BMD)X 0.81) * \HDL

For the analyses of this study, VAI tertiles (<2.4; 2.4-4.5; >4.5) were also extracted
for the study sample.

2.4 Follow-up ATTICA Study examination (2011-2012)

During 2011-12, the ATTICA Study 10-year follow-up (mean follow-up: 8.41 years)
was performed, as previously described [17]. Of the 3042 initially enrolled
participants, 2583 were re-evaluated for this follow-up [85% participation rate;
mean age at baseline (yearstSD): 45+14 and 46%14 years for women and men,
respectively, with no difference to the overall study sample]. Detailed evaluation of
the medical records of all participants (n=2583) for their 10-year CVD status was
performed and data (with WHO-ICD coding) were collected for: (a) vital status (death
from any cause or due to CVD); (b) development of CVD, including myocardial
infarction, angina pectoris, other identified forms of ischemia, heart failure of
different types, chronic arrhythmias and stroke [17]. Regarding CVD status at the
follow-up, complete and clinically accurate data were obtained from 2020
participants. The scope of the present work focuses on the role of VAl as a predictor
of CVD risk, thus herein we present our data in relation to the 10-year incidence of
fatal/non-fatal CVD.

154



Awdaxtopucn) Swutpipi, Iewpyia-Mapio Kovin

2.5 Bioethics

The study was approved by the Institutional Bioethics Committee and was carried
out in accordance to the Declaration of Helsinki (1989) of the World Medical
Association. Prior to any study procedures, all participants were informed about the
study protocol, and provided written signed consent.

2.6 Statistical analysis
Crude, non-fatal and fatal incidence rates of combined CVD (i.e., CHD or stroke) were
calculated as the ratio of new cases to the number of participants in the follow-up.
Continuous variables are presented as mean values + standard deviation (SD) and
categorical variables as frequencies. Associations between categorical variables were
tested using the chi-square test, while between continuous variables using Pearson r
or Spearman’s rho coefficients for the normally and skewed variables, respectively.
Comparisons of mean values of normally distributed variables between those study
participants who developed a CVD event and the rest of the participants were
performed using Student’s t-test, after controlling for equality of variances using the
Levene’s test. Comparisons of continuous variables without normal distribution were
performed using the non-parametric U-test proposed by Mann and Whitney.
Continuous variables were tested for normality through P-P plots. The hazard ratios
(HR) and the corresponding 95% confidence intervals (Cl) of developing a CVD event
during the 10-year follow-up period, according to the participants’ baseline
characteristics were estimated using Cox proportional hazards models. Moreover,
Hosmer-Lemeshow statistic and -2/ogLikelihood were calculated to evaluate model’s
goodness-of-fit, and Negelkerke R-square as a proxy of models’ discriminant power.
The time to CVD event was recorded on an annual basis. All reported p-values are
based on two-sided tests and the corresponding 95% Cl. The Statistical Package for
Social Sciences (SPSS) version 21 (SPSS Inc, Chicago, IL, U.S.A.) was used for all
statistical analyses.
3. Results
3.1 10-year CVD incidence and baseline VAl correlations

The 10-year fatal or non-fatal CVD event rate was 157 cases/1000
participants [i.e., n=317 subjects; men: n=198 (195 cases/1000 participants); women:
n=119 (118 cases/1000 participants); p for gender difference <0.001]. VAI scores at
baseline were positively correlated with BMI, WC, WHR, WHtR, CRP, IL-6, TNF-a, TG,
total cholesterol, and glucose levels (rho= 0.262, 0.331, 0.280, 0.329, 0.147, 0.168,
0.136, 0.915, 0.309, 0.227, respectively; all p-values <0.001), and inversely
associated with HDL-cholesterol (rho=-0.395; p <0.001). Even when the analysis was
stratified by gender these correlations remained significant for both men and
women (data not shown).

3.2 Baseline characteristics of study participants by VAI tertiles

155



Awdaxtopucn) Swutpipi, Iewpyia-Mapio Kovin

Baseline characteristics of the study sample, according to the 10-year CVD
status, are presented in Table 1. Compared to CVD-free participants, the group of
participants who developed CVD during the 10-year follow-up consisted mainly of
older men, heavier smokers, and had higher BMI, WC, WHR, WHtR and TG/HDL ratio
values. Furthermore, this group also exhibited higher fasting lipid and glucose levels,
higher BP, as well as worse Mediterranean Diet adherence (i.e., lower
MedDietScore) (all p-values <0.001). Participants with a CVD event during the 10-
year study follow-up had 29% higher VAI baseline values compared to those without
(p <0.001).

For the purposes of this study, the 2020 study participants with complete 10-
year CVD incidence data were further grouped in VAI tertiles (<2.4; 2.4-4.5; >4.5)
based on their baseline VAI scores as presented in Table 2. Overall, the age of
participants and the baseline prevalence of hypertension, diabetes,
hypercholesterolemia and MetS increased significantly across VAI tertiles. Of note,
study participants in the 1* VAI tertile (reflecting a less dysfunctional visceral adipose
tissue profile) were younger, mostly women, lighter smokers, more physically active,
and with lower total and central obesity, and higher Mediterranean diet adherence
(i.e., higher mean MedDietScore: 28 out of 55) compared to those in the 3" val
tertile (highest VAl values). Furthermore, the participants in the lower VAI tertile also
exhibited decreased baseline prevalence of various established cardiometabolic risk
factors (i.e., hypertension, diabetes, hypercholesterolemia and MetS; all p-values
<0.001). As expected, these participants in the 1°" VAl tertile exhibited the lowest 10-
year CVD incidence.

3.3 Ten-year CVD incidence and VAl

The aforementioned comparisons may be prone to residual confounding due
to various potential factors; therefore, a multi-adjusted analysis was also performed,
controlling for multiple CVD covariates. Importantly, variables being part of the VAI
formulas (i.e., BMI, WC, TG and HDL) were not included in the models with VAI due
to multicollinearity. Table 3 presents the results from the multi-adjusted analyses in
the context of this study, evaluating VAI and the risk of having a CVD event (fatal or
non-fatal) within the 10-year follow-up period. Our study Full Model 1 included
common demographic factors (age and male sex), clinical characteristics (i.e.,
hypertension, diabetes, hypercholesterolemia) and certain factors (i.e., smoking,
physical activity, educational level, and Mediterranean diet adherence) that
generally predict the 10-year CVD incidence. When VAl was included in the analyses,
binary logistic regression models showed that it was independently associated with
the 10-year CVD risk. Indeed, VAI was associated with higher 10-year CVD incidence
in the age-sex adjusted analysis (Model 2, Table 3). This association remained even
after adjusting for smoking, physical activity educational level and the
MedDietScore, as well as for other established CVD risk factors (i.e., hypertension,
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diabetes, and hypercholesterolemia) (Model 3, Table 3). Model 3 was further
adjusted for certain circulating inflammatory biomarkers, i.e. CRP, IL-6 and TNF-q, to
explore the potential mediating role of pro-inflammatory processes in the
association between adiposity and CVD. Thus, CRP, IL-6 and TNF-a, were entered
consecutively and separately in Model 3, as presented in Model 4, 5 and 6,
respectively. According to these latter models, CRP, IL-6 and TNF-a appeared to
similarly impact on VAl when entered in Model 3, since the VAI-CVD association
shifted borderline towards significance, suggesting possible mediating effects.
Overall, the presented binary logistic regression models showed that VAl is an
index/indicator that independently predicts 10-year CVD risk within our study
cohort. Notably, as seen in Model 3, a 2.5-unit increase of the VAI score, which is
approximately the difference in the means between the CVD event-free study group
and the CVD group, was associated with 13% increase of the 10-year CVD event risk.

Furthermore, to compare the predictive value of VAI on the 10-year CVD risk
against simpler anthropometric and lipidemic variables/ratios (some of which are
included in the VAI formulas), additional analyses were applied including models
which instead of the VAI included BMI, WC, WHR, WHtR and TG/HDL-cholesterol,
respectively. Table 4 presents the HR and 95% ClI of these models, whilst the
Hosmer-Lemeshow test was used to compare head-to-head the CVD predictive value
of VAI against the rest of these variables. As presented in Table 4, VAl had a better
CVD prognostic value (HR= 1.05, 95%Cl: 1.01, 1.10, -2Loglikelihood= 517) than BMI
(HR= 1.03, 95%Cl: 0.99-1.08, -2Loglikelihood= 701). In addition, VAI proved to be
superior than all the other anthropometric indices, including WC (HR= 1.01, 95%Cl:
0.99, 1.02, -2loglikelihood= 692), WHR (HR= 1.33, 95%Cl: 0.18, 9.98, -
2Loglikelihood= 687), and WHtR (HR= 2.71, 95%Cl: 0.21, 5.45, -2Loglikelihood= 690)
and the TG/HDL ratio (HR=1.07, 95%Cl: 1.01, 1.14, -2Loglikelihood= 523).

To test how much the VAl adds to the predictive and discriminant power of the
HellenicSCORE [18] (a tool that evaluates 10-year risk of fatal CVD events using age,
sex, smoking, total cholesterol and blood pressure levels, according to the ESC
SCORE project), an additive logistic model was developed. It was observed that
inclusion of VAl on the model contained HellenicSCORE improved models' predictive
ability by 2% (-2log Likelihood of the crude model 1106 vs. the model that included
VAI, 1084) and the "discriminant power" from 18.5% to 20.7% (Nagelkerke R-
square).

Finally, taking into account that VAl is a sex-specific index, the analysis
described in Model 3 (Table 3) was repeated separately in men and women. These
results showed that VAl remained significantly predictive of CVD in men alone (HR=
1.06, 95%Cl: 1.00, 1.11,) but not in women (HR= 1.06, 95%Cl: 0.96, 1.10).
Furthermore, the VAl had better predictive ability against 10-year CVD incidence
when examined in men alone (HR= 1.06, 95%Cl: 1.00, 1.11,-2Loglikelihood= 128)
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compared to the whole study sample (HR= 1.05, 95%Cl: 1.01, 1.10, -2Loglikelihood=
517).

4. Discussion

Our study presents novel data from a large cohort of prospectively followed
Caucasian (Mediterranean/Greek) adults without previous CVD, showing that higher
VAl scores (indicating accumulated dysfunctional visceral adipose tissue [9]) exhibit a
significant and independent association with 10-year CVD incidence, particularly in
men. Interestingly, this positive association remained even after taking into account
a wide range of potential confounders, including lifestyle factors and
clinical/biochemical variables. Indeed, in our fully adjusted model only VAI was a
significant indicator of the 10-year CVD risk, independently of other established CVD
factors. Thus, it could be hypothesized that because VAI takes into account both
anthropometric (BMI and WC) and metabolic/lipidemic (TG and HDL) variables of
obesity (particularly central obesity), it may reflect more directly the array of
potential pro-atherogenic processes that in the long-term result in higher CVD risk
(e.g. visceral and ectopic fat deposition, dysregulated adipokine production, and
increased adipose tissue lipolysis and free fatty acid efflux) [19-21].

The mechanisms by which VAl may be associated with CVD risk are not fully
understood. Of note, when inflammation (as expressed by circulating CRP, IL-6 and
TNF-a) was tested in this study in a mediation analysis, as a possible explanatory
factor of the association between VAl and 10-year CVD risk, the effect of VAl
baseline values on 10-year CVD incidence remained significant. This could be
potentially attributed to a positive association of VAl with higher long-term CVD risk
through early pro-inflammatory mechanisms related to dysfunctional visceral
adiposity (e.g. altered adipokine profile, including amplified secretion of pro-
inflammatory adipokines and cytokines, such as IL-6 and TNF-a), which are not
always directly reflected in the clinical evaluation of CVD risk [10].

Additionally, sex-specific analysis in our study revealed a positive association of
VAI on CVD risk in men, but not in women. This could be attributed to the fact that
men - in general - as well as in our study, had greater BMI, higher WC and lower HDL
levels. Considering that men are more susceptible to visceral adiposity, this could
also suggest greater visceral adipose tissue dysfunction (e.g. greater changes in
expression/secretion of multiple adipokines such as visfatin, resistin, leptin, omentin,
and adiponectin). Thus, VAI, as an empirical mathematical model/index of adipose
distribution and function that indirectly expresses cardio-metabolic risk [9, 10],
appears to have higher accuracy in linking visceral obesity dysfunction and CVD risk
in men compared to women. Nevertheless, VAl importance in predicting future CVD
candidates should be considered irrespective of individuals' gender, since visceral
adiposity has shown its crucial role in the development and progression of
atherosclerotic disease in both men and women.
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Importantly, our findings indicate that the predictive effect of VAI for the 10-
year CVD incidence in this study cohort was better when compared to typically used
anthropometric and lipidemic variables, i.e. BMI, WC, WHR, WHtR and TG/HDL ratio.
This is significant also for the clinical practice, since it suggests that the calculation of
VAI based on the simple measurements of BMI, WC, TG and HDL-cholesterol offers a
stronger CVD indicator compared to its individual components and to other simpler
ratios (e.g. WHR, WHtR, TG/HDL ratio).

Over the last few decades there has been compelling evidence showing that
adipose tissue acts as an endocrine organ with pleiotropic effects, due to the
dynamic secretory function of adipocytes and resident macrophages [22]. These
effects may lead to a chronic, low-grade pro-inflammatory state in obesity
(particularly in visceral/central/android obesity) that is further associated with
insulin resistance and CVD [22]. Indeed, sustained weight increase and adipose
tissue accumulation induces significant changes inside the various fat depots,
resulting in dysregulated function with increased lipolysis, insulin resistance and
altered adipokine production (e.g., increased production of pro-inflammatory
adipokines, such as leptin, and cytokines such as TNF-a and IL-6; and decreased
production of anti-inflammatory adipokines, such as adiponectin and omentin) [22].
These changes are considered responsible for the overall adipose tissue dysfunction,
playing a vital role in the obesity-related cardiometabolic sequelae [22-24]. Visceral
adiposity appears to be a critical factor in the underlying pathophysiological
mechanisms [6], whilst it is also hypothesized that subcutaneous fat has a limited
capacity to safely increase its mass [25]. As such, emphasis has been placed in
identifying simple indices which can be reliably applied in everyday clinical practice
as surrogate markers of visceral adiposity and as indicators of increased
cardiometabolic risk. In 2010 Amato et al. proposed VAl as a novel index with such
attributes in the context of the retrospective AlkaMeSy study [9]. In the 1498
Caucasian adults of this study, VAl was shown to correlate with visceral adipose
tissue, whilst exhibited a strong positive association with cardiovascular events (OR:
2.45, 95% Cl: 1.52-3.95) and an inverse association with insulin sensitivity [9].
Moreover, ROC analysis in this study proved VAl to have greater sensitivity and
specificity than its individual components regarding cardiovascular events, although
the cross-sectional nature of the study did not allow exploring causal inferences
between VAl and CVD [9]. Since 2010, the VAI has been studied in various cohorts
from general/healthy populations and in specific patient groups at increased
cardiometabolic risk (e.g., in obese patients or in women with polycystic ovary
syndrome, PCOS), with particular focus on the prediction of type 2 diabetes [26, 27].
However, so far there are limited data from prospective studies exploring VAI as an
indicator of long-term CVD risk. It should be also highlighted that, the VAI was
modeled and validated on a Caucasian (ltalian/Mediterranean) population of adults
from the city of Alcamo in Western Sicily, whereas currently existing data on the
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long-term association between VAl and CVD are mostly from population-based
studies conducted in Asia and South America [28, 29]. Indeed, a 9-year follow-up in
the context of the Tehran lipid and glucose study demonstrated that the VAl was
associated with multivariate-adjusted, increased risk of incident CVD among women
[28]. However, the magnitude of risk conferred by VAl in this study was not
significantly higher than those conferred by BMI, WHR or WHtR [28]. Additionally,
data from a long-term study in Buenos Aires (Argentina) showed that VAI was not
able to recognize subjects at high CVD risk compared to the TG/HDL ratio [29]. These
results are not in accord with the present findings of the ATTICA study, potentially
due to significant differences in the ethnicity and in the age range of the studied
cohorts [28, 29], especially since as aforementioned VAl is modeled based on a
cohort of Caucasian adults [Caucasian (Italian/Mediterranean) men and women aged
between 19 and 83 years) [9, 30, 31]. Hence, the application of VAI has not been
validated in non-Caucasian populations (e.g. the study in Tehran studied a
population of Persian ancestry) [28], and in adolescents aged <16 years (e.g. the
study in Buenos Aires studied a population aged 215 years) [29].

Compared to available data, the significance of our findings is strengthened by
the characteristics of our study design and population, i.e., prospective, long-term
design, large sample size, Caucasian/Mediterranean population, and adjustment for
multiple anthropometric and clinical parameters. In addition, our data originate from
a reliable, prospective follow-up process in a well-characterized population-based
sample in which CVD and its risk factors have been assessed with standardized
measures/procedures both at baseline and during the follow-up. As such, the ATTICA
study extends previous research on the application of VAI, indicating that this
relatively simple index may represent a useful predictive marker for men from the
general population in whom CVD risk classification based on simple/single variables,
such as BMI, is particularly sub-optimal. Indeed, in the fully adjusted analyses,
accounting for age, gender, clinical, behavioral, and pro-inflammatory variables, the
HR (95% Cls) for 10-year CVD incidence was 1.05 (1.01, 1.10) per 1 unit increase in
the baseline VAI score, while including separately the rest of the anthropometric
indices (BMI, WC, WHR, WHtR) had no better predictive effect. This is also significant
for epidemiological research studies, since additional reliable indices associated to
visceral adiposity (android/central obesity) are still required in the effort to predict
more accurately the obesity-related long-term cardiometabolic risk without the need
for visceral fat assessments by imaging techniques (i.e., CT and MRI).

4.1 Limitations

Despite the aforementioned strengths, certain limitations of the present
study should be also acknowledged. Thus, it must be noted that the baseline study
examination was performed once and may be susceptible to measurement error.
However, the applied methodology within our study protocol was similar to those of
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other prospective epidemiological studies in Europe and the US, and therefore our
results can be considered reliable and comparable. Moreover, taking into
consideration that the number of fatal events was too small [17], we decided to
present the analyses on VAl and 10-year CVD fatal and not-fatal incidence combined.

4.2 Conclusion

In conclusion, this study offers novel evidence revealing an independent
positive association between the VAl and 10-year CVD incidence in men from a
cohort of Caucasian adults without previous CVD. Thus, it may be suggested that this
index, which reflects visceral adipose tissue accumulation/dysfunction, could be also
applied as a relatively simple tool for long-term CVD risk assessment, at least in
healthy or apparently healthy men of Caucasian/Mediterranean origin. Additional
research is clearly required to further explore these findings in even larger cohorts,
in specific patient populations (e.g. in non-alcoholic liver disease or PCOS) and in
other ethnic groups.
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Table 1. Demographic, behavioral, lifestyle and clinical characteristics of the ATTICA Study participants
at baseline and at the 10-year follow-up by cardiovascular disease (CVD) status (n=2020).

CVD status at 10-year follow-up P
Baseline CVD event free CVD events
n=2020 n=1703 n=317

Age (years, range 18-89) 45+ 14 43+13 58 + 13 <0.001
Gender, %male 50.24 47.97 62.46 <0.001
Smoking (pack years) 496 + 501 441 + 425 767 £ 705 <0.001
Smoking at baseline or before, % 43 55 57 0.46

Physical Activity, % physically active 41 40 41 0.95

Body Mass Index (kg/m?) 26+5 26+5 28+5 <0.001
Waist circumference (cm) 90 + 15 89+ 15 97 +14 <0.001
Waist to hip ratio 0.86+0.1 0.85+0.11 0.92+0.11 <0.001
Waist to height ratio 0.53+0.08 0.52 +0.08 0.57 +£0.07 <0.001
Triglycerides to HDL-cholesterol ratio 2.79+£2.89 2.62+2.33 4.32+6.02 <0.001
Obesity, %yes 18 20 30 <0.001
Hypertension, %yes 30 28 51 <0.001
Diabetes Mellitus, %yes 7 5 22 <0.001
Hypercholesterolemia, %yes 39 40 57 <0.001
MedDietScore (range 0-55) 267 26+6 237 <0.001
Metabolic syndrome, %yes 20 18 41 <0.001
C-reactive protein (mg/L) 193124 0.99+0.9 1.42 +1.15 <0.001
Interleukin-6 (ng/mL) 1.46 £ 0.55 1.43+0.55 1.65+0.51 <0.001
Tumor necrosis factor-a (pg/mL) 6.21+4.90 6.00 +4.70 8.33+£5.47 <0.001
VAI 4.4+5 41+3 6.6+9 <0.001
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Table 2. Cardiovascular disease (CVD) events during the 10-year ATTICA Study follow-up, as well as
participants' baseline characteristics (n=2020) grouped by tertiles of the Visceral Adipose Index (VA tertiles:
<2.4; 2.4-4.5; >4.5).

VAl tertiles at baseline

1" tertile 2" tertile 3" tertile P

CVD event during 10-yr follow-up, %yes 8 12 24 <0.001
Baseline characteristics

Age (years) 19+13 45+ 14 50+ 13 <0.001
Gender, %male 42 45 58 <0.001
Smoking (pack years) 362 + 385 422 + 420 617 £ 534 <0.001
Physical Activity, % physically active 48 43 33 <0.001
Body Mass Index (kg/m?) 24+ 3.6 26+4.5 28+ 4.6 <0.001
Waist circumference (cm) 82+13 90+ 14 98+ 14 <0.001
Waist to hip ratio 0.81+0.10 0.86+0.11 0.91+0.12 <0.001
Waist to height ratio 0.48 +0.07 0.53+0.08 0.58 £ 0.08 <0.001
Triglycerides to HDL-cholesterol ratio 1.12+0.34 2.12+£5.06 5.06 +4.05 <0.001
Education (years of school) 13+3.4 12+3.8 11+3.9 <0.001
Hypertension, %yes 21 32 43 <0.001
Diabetes mellitus, %yes 2 4 13 <0.001
Hypercholesterolemia, %yes 22 45 64 <0.001
MedDietScore (range 0-55) 287 267 24+ 6 <0.001
Metabolic Syndrome, %yes 3 14 55 <0.001
C-reactive protein (mg/L) 1.36 +2.05 2.03+2.53 2.65+2.6 <0.001
Interleukin-6 (ng/mL) 1.35+0.39 1.47 £0.40 1.6 +0.43 <0.001
Tumor necrosis factor-a (pg/mL) 5.44 +3.81 6.41+ 4.75 7.22+3.63 <0.001

Continuous variables are presented as mean values * standard deviation and

categorical variables as frequencies. P values for the comparisons between the 1%
and the 3™ VAI tertile groups derived using the t-test, while for comparisons of
categorical variables using the chi-square test. MedDietScore: score evaluating the
adherence to the Mediterranean diet (higher score values indicate better
adherence).
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Table 3. Results from the Cox proportional hazard models applied to evaluate the 10-year risk of having a

cardiovascular event (outcome) according to the baseline Visceral Adipose Index (VAI) values.

All participants Hazard Ratios (HR)", 95% Confidence Intervals
Full Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Age (per 1 year) 1.06 1.08 1.06 1.06 1.05 1.06
(1.04-1.08)  (1.07-1.10) (1.04-1.09) (1.04-1.09) (1.03-1.08) (1.03-1.09)
Men vs. Women 1.66 2.03 2.29 2.07 1.99 1.94
(1.06-2.61)  (1.47-2.81) (1.32-3.98) (1.17-3.67) (1.14-3.50) (1.01-3.76)
VAI (per 1 unit) - 1.06 1.05 1.04 1.04 1.05
(1.02-1.09)" (1.01-1.10)* (1.00-1.09)* (1.00-1.09)*  (1.00-1.11)*
Smokers vs. non 1.00 - 1.00 1.00 1.00 1.00
smokers (1.00-1.01) (1.00-1.01)  (1.00-1.01) (1.00-1.05) (1.00-1.01)
Physically activity vs. 0.74 - 0.82 0.87 0.87 0.63
inactive (0.49-1.11) (0.51-1.32)  (0.52-1.43) (0.53- 1.43) (0.35-1.13)
Education (years of 0.98 - 0.98 0.97 0.97 0.95
school) (0.93-1.04) (0.93-1.05) (0.91-1.03) (0.91-1.04) (0.88-1.02)
MedDietScore 0.95 - 0.96 0.95 0.95 0.95
(range 0-55) (0.92-0.99) (0.92-1.01) (0.91-1.00) (0.91-0.99) (0.91-1.00)
Hypertension (y/n) 1.06 - 1.22 1.44 1.43 1.23
(0.71-1.60) (0.77-1.94)  (0.89-2.32)  (0.88-2.31) (0.71-2.14)
Diabetes Mellitus 2.39 - 2.35 2.13 2.23 2.21
(y/n) (1.33-4.29) (1.18-4.70)  (1.02-4.43)  (1.08-4.62) (0.91-5.39)
Hypercholesterolem 1.33 - 1.43 1.32 1.32 1.67
ia (y/n) (0.90-1.97) (0.90-2.28)  (0.82-2.14) (0.82-2.12) (0.97-2.88)
C-reactive protein - - - 1.12 - -
(mg/L) (1.03-1.21)
Interleukin-6 - - - - 1.62 -
(ng/mL) (0.92-2.86)
Tumor necrosis - - - - - 1.10
factor-a (pg/mL) (1.01-1.20)

* Hazard Ratios derived from semi-parametric Cox proportional hazards models.  p <0.05.

MedDietScore: score evaluating the adherence to the Mediterranean diet (higher score values indicate better
adherence). Smoking was analyzed as a continuous variable through pack years.
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Table 4. Results from the additive Cox proportional hazards models developed to evaluate the predictive role
of VAI on the risk of 10-year cardiovascular disease events (outcome) compared to other anthropometric
indices such as the body mass index (BMI), waist circumference, waist to hip ratio, waist to height ratio and
triglycerides to HDL-cholesterol ratio.

Hazard Ratios 95% Confidence Hosmer and
(HR)? Intervals Lemeshow
Goodness of fit test?

Full Model® - - 704.29
Full Model'+ VA/ 1.05 (1.01-1.10) 516.72
Full Model* + BMI 1.03 (0.99-1.08) 700.79
Full Model'+ waist circumference 1.01 (0.99-1.02) 691.80
Full Model® + waist to hip ratio 1.33 (0.18-9.98) 687.37
Full Model® + waist to height ratio 2.71 (0.21-5.45) 690.42
Full Model' + triglycerides to HDL-cholesterol ratio 1.07 (1.01-1.14) 526.94

ladjusted for age, sex, smoking (pack years), physical activity (active/inactive), education (years of school),
MedDietScore, history of hypertension, diabetes mellitus, hypercholesterolemia

’Hazard Ratios derived from semiparametric Cox proportional hazards models.

The Hosmer—Lemeshow statistical test was used for goodness of fit for the logistic regression models.
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Abstract

Purpose: Olive oil, being rich in mono-unsaturated fatty acids and anti-inflammatory
compounds, may have protective effects against cardiovascular disease (CVD). The aim
of the present work was to examine the association of olive oil consumption with the
10-year CVD incidence in adults without pre-existing CVD. Methods: The ATTICA Study
is a prospective, population-based study conducted in the greater metropolitan area of
Athens (Attica, Greece). During 2001-2002, 3042 CVD-free adults (1514 men and 1528
women) were voluntarily recruited to the ATTICA study. Among various dietary habits,
consumption of olive oil and other fats/oils was assessed at baseline; participants were
classified into three groups (no use; mixed use; and exclusive use of olive oil). In 2011-
2012, the 10-year study follow-up was performed, recording the fatal/non-fatal CVD
incidence in 2020 participants (mean follow-up duration: 8.41 years). Results: After
controlling for various covariates, an inverse association between exclusive olive oil use
and the risk of developing CVD was observed (relative risk 0.07, 95%Cl: 0.01-0.66)
compared to those not consuming olive oil. Further adjustment for fibrinogen plasma
levels (among various inflammatory markers) showed a significant mediation effect on
the previous association. Conclusions: These findings support exclusive olive oil
consumption, a key component of the Mediterranean diet, for the primary CVD
prevention, in adults without pre-existing disease. Circulating fibrinogen levels appear
to play a mediating role in this relationship.

Keywords: olive oil, cardiovascular disease, nutrition, inflammation, fibrinogen
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1. Introduction

Non-communicable diseases account for 70% of all deaths globally, with
cardiovascular disease (CVD) constituting the most common cause (3.9 million CVD-
related deaths in Europe, accounting for 45% of all deaths) [1]. Notably, mortality rates
from ischaemic heart disease and stroke tend to be generally higher in Central and
Eastern Europe than in Western and Southern Europe (e.g. in France, Spain, Greece,
Italy and Portugal) [1, 2], contributing to the trends for longer life expectancy in these
countries. Among the behavioral CVD risk factors, dietary factors are considered to
have the greatest impact on CVD mortality/morbidity [1]. Indeed, the Mediterranean
diet has been proposed as one of the major protective factors responsible for these
geographical disparities in CVD mortality trends [3, 4].

The typical Mediterranean diet represents the traditional dietary pattern that
prevailed in olive-growing areas of the Mediterranean region, such as the Greek island
of Crete and southern Italy, in the late 1950s and early 1960s [5]. As such, olive oil,
being the main source of culinary fat in these countries/regions [6, 7], is regarded as a
key component of the traditional Mediterranean diet. In recent years, several health
benefits have been credited to olive oil (virgin or refined) consumption and its
nutritional value [8]. These are mainly attributed to its high content of mono-
unsaturated fatty acids (MUFA), antioxidants and anti-inflammatory compounds, which
may exert beneficial effects against the development and progression of diseases
associated with chronic low-grade inflammation, including CVD where chronic
inflammation of the vascular endothelium is linked to CVD events [8].

Compiling epidemiological data suggest that olive oil intake is inversely
associated with CVD [9-12]. In the Spanish branch of the European Prospective
Investigation into Cancer and Nutrition (EPIC) study, the total olive oil intake was
associated with decreased risk of coronary heart disease (CHD) and lower all-cause and
CVD mortality [10]. Similarly, the Prevention through Mediterranean Diet (PREDIMED)
randomized clinical trial showed that a Mediterranean diet supplemented with olive oil
reduces the incidence of CVD episodes and mortality in high CVD risk patients [11].
Moreover, in a case-control study conducted in Greece exclusive use of olive oil was
also found to have a significant protective effect against acute coronary syndromes
[12].

Despite the increasing evidence supporting the protective effects of olive oil
consumption in relation to CVD and chronic subclinical inflammation [8], limited
epidemiological data exist from the general population on the relationship between
olive oil intake and long-term CVD risk. Therefore, the aim of the current work was to
prospectively examine the association of olive oil consumption with the 10-year CVD
incidence in the ATTICA study cohort of adults without pre-existing CVD.

2. Materials and Methods
2.1 Sampling procedure at baseline
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The ATTICA Study is a prospective, population-based study conducted in the
greater metropolitan area of Athens (Attica region, Greece). The study baseline
examination was performed during 2001-2002, as previously described [13]. Briefly,
the study was designed to enroll only one participant per household through a random,
multistage process based on the age/sex distribution of the general population of the
Attica region (2001 National Census). A total of 3042 free-living, Caucasian adults [1514
men (age: 18-87 years); 1528 women (age: 18-89 years)] consented to participate and
were assessed by trained personnel, as per study protocol [13]. The study’s physicians
performed exclusion of individuals with pre-existing CVD at baseline through a detailed
clinical evaluation.

2.2 Baseline measurements

The baseline evaluation included data on demographic characteristics (e.g., age,
sex, education), personal/family medical history (e.g. hypercholesterolemia,
hypertension and diabetes), as well as dietary and other lifestyle habits (e.g. smoking
status and physical activity) [13]. In the context of the present study, smokers were
defined as those who smoked at least one cigarette per day or had stopped smoking
during the preceding year (the rest of the participants were defined as non-smokers),
and education was measured in years of school. Dietary habits were assessed based on
a validated semi-quantitative food-frequency questionnaire (FFQ) [14], namely the
EPIC-Greek questionnaire, which was kindly provided by the Unit of Nutrition of Athens
Medical School. Moreover, the MedDietScore was also applied to assess the adherence
to the Mediterranean diet (range O0-55; higher score values indicating greater
adherence to the Mediterranean diet), as previously described [15]. In addition, study
participants were asked to report the average intake of several foods and liquids
consumed during the previous 12 months, and data on the total energy intake
(kcal/day), ethanol intake (g/d), and percent (%) energy intake from fat were calculated
based on food composition tables. Moreover, the intake of MUFA, saturated fatty acids
(SFA), and trans-fatty acids (TFA), as well as the MUFA/SFA intake ratio and omega-3
fatty acids, were also calculated based on the information retrieved through the FFQ
and relevant food composition tables. To evaluate the baseline physical activity status
of study participants the International Physical Activity Questionnaire was used (IPAQ)
[16], as an index of weekly energy expenditure using frequency (times per week),
duration (in minutes per time) and intensity of sports or other habits related to
physical activity (in expended calories per time). Accordingly, participants who did not
report any physical activities were defined as physically inactive.

Anthropometric measurements were performed for all participants at baseline
and the body mass index (BMI) was calculated as weight (in Kg) divided by standing
height (in square meters, m?). The waist-to-hip ratio (WHR) was also calculated for
each participant based on the hip and waist circumference measured (to the nearest
0.5 cm) using an inelastic measuring tape at the iliac crest and in the middle between
the lowest rib and the iliac crest, respectively.
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Arterial blood pressure (mean of 3 recordings) was also measured at the end of
the baseline physical examination with the study participant in a sitting position after
resting for at least 30 minutes. Participants with average blood pressure levels greater
or equal to 140/90 mmHg (or on antihypertensive treatment) were classified as having
hypertension.

Baseline blood samples were also collected from each participant at 8-10 am
after 10-12 hours of overnight fasting and alcohol abstinence. From these samples,
blood lipids (total cholesterol, HDL-cholesterol and triglycerides) were measured using
a chromatographic enzymic method in a Technicon automatic analyser RA-1000 (Dade
Behring, Marburg, Germany). Hypercholesterolemia was defined as total cholesterol
levels greater than 200 mg/dl (or treatment with lipid-lowering agents). Blood glucose
levels (mg/dl) were measured with a Beckman Glucose Analyzer (Beckman
Instruments, Fullerton, CA, USA), and participants with fasting blood glucose levels
greater than 125 mg/dl were classified as having diabetes according to the American
Diabetes Association diagnostic criteria [17]. In addition, measurements of selected
circulating pro-inflammatory biomarkers were also performed, including C-reactive
protein (CRP), fibrinogen, and interleukin-6 (IL-6), as well as homocysteine and plasma
oxidized LDL-cholesterol (ox-LDL; as an oxidative stress biomarker). High sensitivity CRP
was assayed by particle-enhanced immunonephelometry (N Latex, Dade-Behring
Marburg GmbH, Marburg, Germany) and participants with CRP levels above 10 mg/L
were excluded from the analyses.

In the context of this work, the participants were also classified according to the
presence/absence of metabolic syndrome (MetS), using the criteria of the NCEP ATP Il
(revised 2005) MetS definition [18].

2.3 Olive oil consumption at baseline

All participants provided detailed information on the consumption of olive oil,
vegetable seed oils, butter and margarines by reporting the use of various oils in daily
cooking and preparation of meals (e.g. addition to salads, dressings, etc.). Based on the
reported baseline olive oil consumption, study participants were divided to those
reporting daily olive oil use/consumption and those reporting no olive oil intake at all,
and were also further sub-grouped into three categories, namely to no olive oil use
group (consumption of other dietary fats/oils except for olive oil), mixed use group
(combined use of olive oil and other dietary fats/oils) and exclusive olive oil use group
(consumption/use of olive oil only).

2.4 Follow-up examination (2011-2012)

During 2011-12, the 10-year follow-up of the ATTICA Study was performed by
trained study investigators (mean follow-up duration: 8.41 years), as previously
described [19]. In brief, 2583 of the 3042 initially enrolled participants were re-
evaluated for this follow-up [85% participation rate; mean age at baseline (years *
standard deviation): 4514 and 46114 years for women and men, respectively, with no
difference to the overall study sample]. Detailed evaluation of the medical records of
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all these re-evaluated participants (n=2583) was performed, focusing on their 10-year
CVD status, and data (with WHO-ICD coding) were collected for: (a) vital status (death
from any cause or due to CVD); (b) development of CVD, including myocardial
infarction, angina pectoris, other identified forms of ischemia, heart failure of different
types, chronic arrhythmias and stroke [19]. Regarding the CVD status at the 10-year
follow-up, clinically accurate and complete data were obtained from 2020 study
participants (Table 1). For the aims of the present study in order to explore the
association of olive oil consumption with long-term CVD risk, herein we present our
data in relation to the 10-year incidence of fatal/non-fatal CVD for these 2020 study
participants.
2.5 Bioethics

The study was approved by the Bioethics Committee of Athens Medical School
and was carried out in accordance to the Declaration of Helsinki (1989) of the World
Medical Association. Prior to any study-related procedures, each participant was
informed on the aims and protocol of the study and provided written signed consent.
2.6 Statistical analysis

Crude, non-fatal and fatal incidence rates of combined CVD (i.e., coronary heart
disease or stroke) were calculated as the ratio of new cases to the number of study
participants in the 10-year follow-up. Continuous variables were tested for normality
through P-P plots and are presented as mean values + standard deviation (SD) or as
median if not normally distributed, whilst categorical variables are presented as
frequencies. Associations between categorical variables were tested using the chi-
square test, while between continuous variables using the Pearson r or Spearman’s rho
coefficients for the normally and skewed variables, respectively. Comparisons of mean
values of normally distributed variables by olive oil use/consumption were performed
using analysis of variance (ANOVA), and post-hoc analyses using the Bonferroni rule
were performed to account for the inflation of the probability of type-l error.
Comparisons between mean values of normally distributed variables between those
who developed a CVD event and the rest of the participants who remained CVD-free
were performed using Student’s t-test, after controlling for equality of variances using
the Levene’s test. Comparisons of continuous variables that did not follow a normal
distribution were performed using the non-parametric U-test proposed by Mann and
Whitney and the Kruskal-Wallis H-test. The hazard ratios (HR) and the corresponding
95% confidence intervals (Cl) of developing a CVD event during the 10-year period
according to the participants’ baseline characteristics were estimated using Cox
proportional hazards models. The time to CVD event was recorded on an annual basis.
Multicolinearity between independent variables was tested using the Correlation
Matrix of the models’ estimates. Sobel’s test was applied to test for a potential
mediating effect of various biomarkers on the tested association. All reported p-values
are based on two-sided tests. The Statistical Package for Social Sciences (SPSS) version
21 (SPSS Inc., Chicago, IL, USA) software was used for all statistical analyses.
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3. Results
3.1 Baseline characteristics of study participants by olive oil consumption status

Based on the baseline dietary reports, 89.5% of the 2020 participants reported
daily olive oil consumption (mixed with other additive fats or exclusive, while the rest
(10.5%) reported no olive oil use/consumption; particularly, exclusive olive oil use in
daily cooking was reported by 1.1% of the participants. Table 1 presents the
demographic, clinical, lifestyle and behavioral characteristics of these study
participants based on olive oil consumption at baseline (no use vs. daily use). Overall,
compared to participants reporting no olive oil use, those who reported daily olive oil
consumption at baseline were younger, less likely to be smokers, and had lower BMI
values; but had higher WHR and waist circumference, higher fasting levels of plasma
lipids and were also more likely to have MetS at baseline (Table 1; all p-values <0.05).
Participants who consumed olive oil on a daily basis exhibited closer adherence to the
Mediterranean diet, as indicated by the higher MedDietScore (p=0.03), and a higher
MUFA/SFA ratio intake (p=0.006), whilst they also had lower energy intake from SFA
(p=0.007) compared to participants reporting no olive oil use (Table 1). As far as
omega-3 intake is concerned, participants reporting olive oil use on a daily basis had
higher levels of omega-3 fatty (g/d) acids compared to olive oil abstainers (mean * SD:
2.19+0.80 vs. 2.11+0.59, p-value=0.002).

3.2 10-year CVD incidence and baseline olive oil consumption

The 10-year fatal or non-fatal CVD event rate documented in the study was 157
cases/1000 participants [i.e., n=317 subjects; men: n=198 (195 cases/1000
participants); women: n=119 (118 cases/1000 participants); p for gender difference
<0.001].

No association was observed when compared participants with no olive use
with those reported (mixed or exclusive) use as regards 10-year CVD risk (p=0.40).
However, after classifying the participants into three groups, i.e. no olive oil use group,
mixed use group and exclusive olive oil use, participants in the no olive oil use or in the
mixed use group (i.e., consuming olive oil along with other dietary fats/oils) were 4.2-
times and 5.3-times more likely to develop a CVD event during the 10-year study
follow-up compared to those reporting exclusive olive oil use (Table 1).

The aforementioned comparisons may be prone to residual confounding due to
various factors. Thus, multi-adjusted analysis was also performed, controlling for
multiple CVD-related covariates (Table 2). Age-sex analysis revealed a significant
protective association between exclusive olive oil consumption and the 10-year CVD
incidence (Table 2, Model 1); even when other variables (i.e., BMI, smoking, physical
activity status, education, hypertension, diabetes, hypercholesterolemia, and MetS)
were entered in this model as potential confounders or mediating factors, participants
who consumed exclusively olive oil at baseline had a 93% lower risk of a CVD event
during the study follow-up period compared to the no olive oil use group (Table 2,
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Model 2). Similarly, when MedDietScore and omega-3 fatty acids intake were entered
in the model, the effect size of the association between olive oil use and CVD risk
remained unaltered (data not shown). Moreover, no significant interactions were
observed between olive oil use and the aforementioned potential confounders /
mediating factors.

Taking into account that sub-clinical, low-grade inflammation could be a
possible mediator of the association between exclusive olive oil consumption and the
CVD risk, selected relevant circulating biomarkers were entered, consecutively (and
separately) in the fully adjusted model (Model 2). Amongst these tested models, only
adjustment for fibrinogen plasma levels showed a significant mediation of olive oil use
on CVD risk (Model 3, Table 2; p for Sobel’s test 0.05). Contrary, the models including
CRP, ox-LDL, IL-6 and homocysteine, did not alter the impact of olive oil use on CVD risk
(OR=1.05, 95% Cl: 0.98-1.12; OR=1.00, 95% Cl: 0.99-1.01; OR=1.02, 95% CI: 0.78-1.34;
OR=1.01, 95% Cl: 0.97-1.03, respectively) (models/data not shown).

4. Discussion

The present study reported novel data from a large cohort of prospectively
followed adults without pre-existing CVD, showing a significant inverse association
between exclusive use/consumption of olive oil and the 10-year CVD incidence,
irrespective of the level of adherence to the Mediterranean diet and or other
important constituents (e.g., omega-3 fatty acids intake). Of note, the reported results
further suggest that fibrinogen, which is a key plasma coagulation factor with a
potential pro-inflammatory role in vascular wall disease [20], may have a mediating
effect in this protective association. Interestingly, there is evidence in the literature
indicating that olive oil consumption can lower plasma fibrinogen levels and impact on
platelet function, thrombogenesis and fibrinolysis [21, 22]. The fact that fibrinogen
levels may better reflect vascular damage, could, partially be an explanation of the
present study’s findings, regarding the lack of mediating effect from the other
inflammatory markers levels. However, the link between olive oil consumption,
haemostasis, subclinical inflammation and CVD offers an intriguing hypothesis, which
requires further experimental research. The presented findings are of particular
importance for public health strategies on nutrition/diet and primary CVD prevention,
supporting the notion that olive oil may be a key-player for the protection against CVD
in the general population, potentially involving haemostasis and pro-inflammatory
mechanisms.

The beneficial effects of olive oil are mainly attributed to its high content of
MUFA (i.e., mainly to oleic acid), although other minor compounds/components, such
as lipid molecules (e.g., squalene, tocopherols, triterpernic alcohols) and phenols (e.g.,
hydroxytyrosol and oleuropein) may also have important biological properties. This has
particular importance, as recent studies have showed that hydroxytyrosol helps to
improve plasma lipids levels and repair oxidative damage related to CVD [8, 22].
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Moreover, in a recent study located in southern Spain a greater dietary consumption of
polyphenols in olive oil among participants who more closely followed the
Mediterranean diet pattern, was observed; a fact that may also explain the
cardioprotective effects of olive oil [23]. Of note, its high MUFA content confers to
olive oil (virgin or refined) high resistance to elevated temperatures, thus allowing it to
be reutilized more than once for frying [24]. In comparison to SFA from butter and
margarine, olive oil/MUFA reduces low-density lipoprotein cholesterol (LDL) and favors
an increase in high-density lipoprotein cholesterol (HDL) levels [8]. Furthermore, taking
into consideration that the phenolic compounds of olive oil are potential scavengers of
superoxide radicals and inhibit LDL oxidation, the effect of olive oil consumption on
preserving the endothelial function may offer an additional benefit against the links
between endothelial dysfunction, oxidative stress, inflammation and CVD [25, 26].
Moreover, a recent meta-analysis of randomized controlled trials (RCTs) investigating
the effects of olive oil on markers of inflammation and endothelial function suggested
that both pro-inflammatory biomarkers (CRP and IL-6) and endothelial function (flow-
mediated dilatation) were favorably affected following interventions with olive oil [27].
It becomes evident, that all these mechanisms support the advantages of exclusive
olive oil consumption compared to SFA-rich dietary patterns (e.g. cooking with butter
and margarine) and may explain its protective role against CVD [8, 23].

It is also important to note the present findings are in accord with the existing
epidemiological evidence from prospective studies showing that high olive oil
consumption is inversely associated with CVD risk [10, 28, 29]. Indeed, in the EPICOR
study reduced CVD risk (HR=0.56; 95%Cl: 0.31-0.99) was observed among Italian
women in the highest quartile of olive oil consumption during the study follow-up
period (approximately 8 years) [28]. Moreover, in the EPIC-Spain study (13.4 years of
follow-up) participants in the highest quartile of olive oil consumption had a 44% lower
risk in CVD mortality compared to those not consuming olive oil [10]. The beneficial
impact of olive oil consumption against CVD was further supported by the PREDIMED
study, which showed that a Mediterranean diet supplemented with extra-virgin oil was
associated with a clear reduction in CVD events (HR=0.70; 95%Cl: 0.54-0.92) in
individuals at high CVD risk [29]. As such, the results presented are in agreement with
the results of the PREDIMED study that highlighted olive oil consumption as a crucial
Mediterranean Diet component for CVD prevention [11, 29]. It is of interest that the
observed findings were not altered by the dietary pattern that the ATTICA study
participants followed. Specifically, although olive oil consumers were higher adherers
to the traditional dietary pattern and also reported higher omega-3 fatty acids intake,
when adherence to the Mediterranean diet was taken into account in the
epidemiological models, no alterations were observed in the tested relationship
between olive oil and CVD risk, enchasing the important role of olive oil on
cardiovascular system.
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Taking into consideration the traditional dietary patterns in Europe, it is not
surprising that most of the limited existing prospective studies on the association
between exclusive olive oil use and CVD risk are from Greece [12, 30, 31]. Although
these previous studies focused on patients with coronary artery disease, their results
also agree with the findings of the present study [12, 30, 31]. Indeed, the Greek
CARDIO2000 case-control study, examined the association between exclusive olive oil
consumption and the risk of developing acute coronary syndromes (ACS) in a large
sample of ACS patients and CVD-free controls (748 cases and 1048 controls) showing a
protective effect for the exclusive olive oil use against ACS (OR=0.53, 95% Cl: 0.34-0.71)
[12]. Moreover, the prospective GREECS study for secondary CVD prevention among
patients with a history of ACS, exhibited an association between exclusive olive oil
consumption and lower risk of recurrent ACS events [31].

4.1 Study strengths and limitations

The data of this work were obtained through a reliable and prospective follow-
up process in a well-characterized, large CVD-free cohort from the general population
in which multiple CVD-associated risk factors were comprehensively assessed with
standardized procedures/methods. The characteristics of the study design/protocol
and population strengthen the significance of the findings, since the associations of the
olive oil consumption pattern with long-term CVD-risk were explored at baseline in a
unique cohort from a Mediterranean country that traditionally has the highest daily
use of olive oil in food cooking/preparation, while adjusting for multiple confounders.

However, certain study limitations must be also acknowledged. As such, it
should be noted that the baseline study examination was performed once, hence may
be susceptible to measurement error. Furthermore, the daily quantity of olive oil
consumption was not evaluated, and therefore, it was not able to provide information
about the contribution of olive oil to the total fat intake, as well as fat from ready to
eat meals. Moreover, there was no characterization of the different varieties of olive
oil (e.g. common, virgin or extra virgin olive oil), and, thus, the role of polyphenol
intake was not specifically explored in this context. Moreover, it is possible that a
number of participants may have changed their olive oil use habits during the follow-up
period. Nevertheless, the applied methodology is similar to that followed in other
prospective epidemiological studies in this field and, thus, the results can be
considered reliable and generally comparable.

4.2 Conclusions

The present study offers evidence revealing an independent inverse association
between exclusive olive oil use/consumption and CVD incidence in a cohort of
Caucasian/Mediterranean adults without previous CVD. In addition, the multi-adjusted
analyses suggest that fibrinogen may play a mediating role in this protective
association. As such, these findings from the ATTICA study cohort extend the existing
epidemiological evidence in this field and highlight the beneficial impact of olive oil
consumption, a key component of the Mediterranean diet, on primary CVD prevention.
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Table 1. Selected characteristics (demographic, lifestyle, clinical and diet characteristics) of the ATTICA
Study participants as regards olive oil use at baseline.

Total Olive oil use/consumption p
n=2020 No use

n=212 (10.5%)

Mixed or exclusive
daily use
n=1808 (89.5%)

Baseline characteristics

10-year CVD events, % 15.7 12.8 3.0 0.03
Age (years) 45+ 14 50+ 15 44 £ 14 <0.001
Gender, %male 50 48 50 0.39
Smoking habits, %yes 43 50 43 0.012
Physical Activity, %physically active 41 39 40 0.46
Body Mass Index (kg/m?) 26+5 27 +4 26+5 0.04
Waist circumference (cm) 90 + 15 88+ 16 90+14 0.03
Waist-to-hip ratio 0.86+0.1 0.83 +0.09 0.86+0.11 <0.001
Education (years of school) 12+4 11+3 12+4 <0.001
Hypertension, %yes 30 27 30 0.29
Diabetes Mellitus, %yes 7 8 7 0.49
Hypercholesterolemia, %yes 39 26 41 <0.001
Metabolic syndrome, %yes 20 10 21 <0.001
Fibrinogen (mg/dL) 311+ 69 309 + 66 31170 0.69
Baseline dietary factors

MedDietScore (range 0-55) 267 25+8 277 0.03
Total energy intake (kcal/day) 2365 + 952 2292 £ 963 2371+ 951 0.44
Ethanol intake (g/d) 15+ 15 14+ 11 16+ 17 0.21
Energy intake from fat, % 35 34 35 0.89
Energy intake from SFA, % 11 10 9 0.007
Energy intake from MUFA, % 23 23 24 0.37
MUFA/SFA intake ratio intake 1.7 £0.49 1.6 +0.48 1.8 +0.47 0.006
Energy from trans-fatty acids, % 0.59 0.60 0.59 0.90

Continuous variables are presented as mean + standard deviation and categorical
variables as frequencies. P-values for the comparisons between the no olive oil
consumption group and the daily olive oil consumption group derived using the t-test,
while for the comparisons of categorical variables using the chi-square test.
MedDietScore: score evaluating the adherence to the Mediterranean diet (higher score
values indicate better adherence); MUFA: mono-unsaturated fatty acids; SFA:
saturated fatty acids
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Table 2. Results from the Cox proportional hazards models [Hazard Ratios (HR) and 95% confidence intervals
(CN] that were applied to evaluate the 10-year risk of developing a fatal or non-fatal cardiovascular disease
(CVD) event (outcome) according to the olive oil use/consumption pattern at baseline.

Hazard Ratios', 95% Confidence Intervals
Model 1 Model 2 Model 3

Olive oil use
No use (reference category) 1.00 - 1.00 - 1.00 -
Mixed use with other oils/fats in cooking 0.98 0.52,1.85° 091  0.45,1.83° 2.02 0.69-5.90°
Exclusive use in daily cooking  0.11  0.01,0.95° 0.07 0.01-0.66> 0.24  0.02-2.54°

Age (per 1 year) 1.09 1.08,1.10 1.08 1.07-1.10 1.07 1.06-1.09

Men vs. Women 1.99 1.52,2.63 1.72 1.28-2.33 1.78 1.27-2.50

Body Mass Index (per 1 kg/m?) - - 1.03 0.99-1.07 1.03 0.99-1.07

Smoking habits (ever vs. never) - - 1.30 0.96-1.78 1.44 1.02-2.05

Physically active vs. inactive - - 0.97 0.72-1.30 0.98 0.70-1.37

Education (>14 years vs. <9 years) - - 0.97 0.93-1.01 0.96 0.92-1.00
History of

Hypertension (y/n) - - 1.04 0.77-1.42 1.01 0.71-1.43

Hypercholesterolemia (y/n) - - 1.07 0.80-1.43 1.11 0.80-1.54

Diabetes mellitus (y/n) 1.67 1.08-2.59 1.47 0.89-2.44

Metabolic syndrome (y/n) - - 1.56 1.12-2.20 1.76 1.19-2.60

Fibrinogen (per 1 mg/dL) 1.00 1.00-1.01

! Hazard Ratios derived from semiparametric Cox proportional hazards models.
2 p-value <0.05
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Abstract

Background/Objectives: Low/moderate alcohol consumption seems to be protective
against cardiovascular disease (CVD). This study aimed to investigate the association of
wine/beer consumption with the 10-year CVD incidence. Subjects/Methods: During
2001-2002, 3042 CVD-free adults consented to participate in the ATTICA study; of them
2583 completed the 10-year follow-up (85% participation rate), but precise information
about fatal/non-fatal CVD incidence (myocardial infarction, angina pectoris, cardiac
ischemia, heart failure, chronic arrhythmias, stroke) was available in 2020 participants
(overall retention rate 66%). Alcohol/ethanol intake and the alcoholic beverages
consumed were assessed; participants were categorized into 3 groups (no use; <1
glass/week; >1 glass/week). Results: Alcohol drinking was reported by 56% of the
participants who did not develop a CVD event and by 49% of those who had (p=0.04);
whereas ethanol intake was 14116 g among those who did not had an event vs. 21+£18
g among those who had a CVD event (p<0.001). A strong inverse and similar association
between low wine/beer intake (<1 glass/week) and the risk of developing CVD was
observed [HR: 0.40, 95%Cl: 0.17-0.98; and HR: 0.43, 95%Cl: 0.20-0.93, respectively], as
compared to abstention. No significant association was found in participants exceeding
drinking 1 glass/week compared to abstainers. Compared to <2 g/day ethanol intake,
participants who reported 2-10 g/day, 10-20 g/day and >20 g/day had CVD risk HRs
(95%Cl) of 0.60 (0.40, 0.98), 1.22 (0.60, 1.14), 1.81 (0.70, 4.61),
respectively. Conclusions: This study revealed similar results of low wine/beer
consumption against CVD incidence, mainly due to its implication on low-grade chronic
inflammation.

Keywords: alcohol, ethanol, wine, beer, cardiovascular disease
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1. Introduction

Wine consumption has been closely related to daily diet in several places of the world
since antiquity; moreover, there are numerous studies that have associated moderate
wine consumption with better health status [1]. Beer has also been an important part
of the human diet, in several cultures, since ancient times, too [2]. Despite, its lower
antioxidant activity beer also exerts a protective role, mainly, against cardiovascular
disease (CVD). However, the health effect of beer is undistinguishable from that of
wine, especially in population investigations where a typical healthy dietary pattern,
like the Mediterranean where wine represents the alcoholic drink of choice typically
consumed with the main meals, is evaluated [3-5]. Recently, the effects of alcohol on
human health have received increasing attention, with particular focus and debate, not
only on alcohol abuse, but also on the health impact of moderate alcohol drinking [6-
13]. Of note, in SUN prospective study new data revealed that the consumption of
alcohol following a dietary pattern that gets away from the traditional Mediterranean
habits has been associated with higher mortality, as it is the total abstention of alcohol
in comparison with good conformity to the traditional Mediterranean drinking pattern
that matters [1].

Although there are studies that have already examined the effect of wine and
beer consumption on CVD risk [6, 11, 12], however, limited are the prospective studies
that examine the long-term CVD risk with wine and/or beer drinking. Thus, the aim of
the present study was to examine the 10-year CVD incidence in relation to wine and/or
beer consumption, among adults with no previous CVD. Secondarily the study aimed to
explore potential differential pathways on the CVD risk exists between these most
commonly consumed alcoholic beverages.

2. Materials and Methods

2.1 Baseline Sampling procedure

The ATTICA Study is a prospective, population-based study, which was
conducted in the greater metropolitan area of Athens (Attica region, Greece) [14]. The
baseline examination through a random, multistage sampling design took place during
2001-2002. In total, 3042 free-living, Caucasian adults [1514 men (age: 18-87 years);
1528 women (age: 18-89 years)] consented to participate; individuals with pre-existing
CVD at baseline excluded from the sampling through a detailed clinical evaluation by
the study physicians.
2.2 Baseline measurements

Measurements included demographic characteristics (e.g., age, sex, education
in school years), personal and family medical history, as well various lifestyle habits.
Smoking was defined through pack years, with smokers being participants smoking one
or more cigarette per day including those having quit smoking the past year. All other
participants were categorized as non-smokers. Physical activity status was assessed
through the International Physical Activity Questionnaire (IPAQ) [16]. Participants
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reporting no physical activities were defined as physically inactive. Participants with an
average blood pressure greater or equal to 140/90 mmHg, or those on
antihypertensive treatment, were classified as having hypertension. Moreover, fasting
lipids, blood glucose (mg/dl) and circulating pro-inflammatory biomarkers were
measured. Hypercholesterolemia was defined as total cholesterol levels greater than
200 mg/dI (or treatment with lipid-lowering medications). Blood glucose was measured
with a Beckman glucose analyzer (Beckman Instruments, Fullerton, CA, USA). Diabetes
was defined as fasting blood glucose levels greater than 125 mg/dl. Participants
classified as diabetics during the first measurement, were confirmed by a second
glucose test, according to the American Diabetes Association diagnostic criteria [17].
Circulating pro-inflammatory biomarkers, measured included C-reactive protein (CRP),
fibrinogen, tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6), as well as
homocysteine and oxidized LDL-cholesterol. High sensitivity CRP levels were measured
by particle-enhanced immunonephelometry (N Latex, Dade-Behring Marburg GmbH,
Marburg, Germany). Study participants found to have CRP levels above 10 mg/L were
excluded from the analyses. Furthermore, weight, height waist and hip circumferences
were also measured and body mass index (BMI) was calculated as weight (in kg)
divided by standing height (in square meters, m?).
2.2.1 Dietary and alcohol consumption evaluation, at baseline examination

The EPIC-Greek questionnaire, a validated semi-quantitative food-frequency
guestionnaire (FFQ) that was provided by Athens Medical School was used to examine
dietary intake during the year prior to enrolment [18, 19]. In addition, the
MedDietScore was used to examine adherence to the Mediterranean diet (range 0-55;
higher score indicating greater adherence to the Mediterranean diet) [15]. Regarding
consumed alcoholic beverages, i.e., wine, beer, whisky, traditional Greek alcoholic
drinks (e.g., “retsina” or “tsipouro”) and other spirits (liquor), as well as the daily
ethanol intake were recorded in a 7-day food record. Daily alcohol intake (in grams; g)
was calculated using food composition tables [20]. Because other spirits were rarely
consumed in our study’s population, the present analyses were focused only on beer
and wine intake. Based on the FFQ used, wine (red or white) and beer intake was
categorized into three categories: (i) abstention (no drinking); (ii) >0 and <1 glass/week;
and (iii) >1 glass/week; with one standard glass (i.e., 150 ml wineglass, or a can of beer)
being equivalent to 12 g of alcohol.
2.3 Follow-up examination (2011-2012)
During 2011-12, the 10-year follow-up of the ATTICA Study (mean follow-up duration:
8.41 years) was performed [21]. Briefly, 2583 participants of the 3042 initially enrolled
were re-evaluated [85% retention; mean baseline age (years + standard deviation):
45114 and 4614 years for women and men, respectively, with no difference as
compared to the overall study sample]. Of the individuals that were lost to follow-up
(i.e., n=459), n=224 were not found because of missing or wrong addresses and
telephone numbers that they have provided at baseline examination and n=235
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because they denied re-examination. Regarding CVD evaluation, data without any
missing information were obtained from n=2020 participants (thus the final retention
rate for CVD outcomes was 66%). However, no significant differences were observed
regarding the age and sex distribution, as well as baseline smoking habits, physical
activity levels and dietary habits (including alcohol drinking) between those who
participated and those that were lost in the follow-up (all p-values > 0.40), as detailed
previously [21].
Evaluation of CVD events at follow-up examination The 10-year CVD status was
ascertained using the WHO - International Classification of Diseases (ICD-10) coding.
Information on: (a) vital status (death from any cause or due to CVD), (b) coronary
heart disease (CHD) development, including myocardial infarction, angina pectoris,
other identified forms of ischemia, different types of heart failure, chronic arrhythmias
(410-414.9, 427.2, 427.6 (120-125)); coronary revascularization (414.01) (i.e., coronary
artery bypass surgery and percutaneous coronary intervention); heart failure of
different types (400.0-404.9, 427.0-427.5, 427.9, 428. —(150.2-); and chronic
arrhythmias (149.-), as well as development of stroke (430-438 (163.-)), was retrieved
through the examination of the participants. Regarding participants who might have
first suffered from stroke and then had CHD, it was a-priori decided the first outcome
to be considered as the end-point, but also to record the consequent event for further
testing of competing risks (however, there were no such cases in the study sample).
Further details about the 10-year follow-up may be found elsewhere [21].
2.5 Bioethics

The ATTICA study obtained approval from the Bioethics Committee of Athens
Medical School and was carried out in accordance to the Declaration of Helsinki (1989)
of the World Medical Association. Each participant was explained the protocol, was
informed on the aims of the ATTICA study and was asked to provide a written signed
consent, prior to any study-related procedure.
2.6 Statistical analysis
The ratio of new cases to the number of participants in the 10-year follow-up was used
to obtain crude, non-fatal and fatal, incidence rates of combined CVD (i.e., CHD or
stroke). P-P plots were used to test the distribution (normality) of continuous variables.
Mean values * standard deviation (SD) were used for normally distributed variables
and median (range 25, 75) for the skewed. Categorical variables are presented as
frequencies (n, %). Pearson r (for normally distributed variables) or Spearman’s rho (for
skewed data) correlation coefficients were used to assess relationships between
continuous variables and chi-square test for categorical variables. Analysis of variance
(ANOVA), was used to compare mean values of normally distributed variables by
wine/beer consumption categories. Post-hoc analyses using the Bonferroni rule were
performed to account for the inflation of the probability of type-l error. The Student’s
t-test was used to examine mean differences (of normally distributed variables)
between participants who developed a CVD event and those who remained CVD-free.
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Levene’s test was used to control for equality of variances. The non-parametric Mann
and Whitney U-test and the Kruskal-Wallis H-test were used to compare skewed
continuous variables. The hazard ratios (HR) and the corresponding 95% confidence
intervals (Cl) of developing a CVD event according to the participants’ baseline
characteristics were estimated using Cox proportional hazards models. Time to CVD
event was recorded on an annual basis. Correlation Matrix of the models’ estimates
was used to assess multicolinearity between independent variables. The Sobel’s test
was used to evaluate the potential mediating association between alcohol
consumption and CVD incidence, of various biomarkers. The potential mediator was
included in thefull model together with the independent variable (alcohol
consumption), and the effect size measure (logHR) of the independent variable was
again calculated and compared with the value that had before the introduction of the
mediator. Thus, it was determined whether the change in the logHR of the
independent variable, after including the mediator in the model, was significant and,
therefore, whether the mediation effect is significant. Regarding statistical power,
according to the final working sample of participants and events, the statistical power
was adequate (86%) to evaluate two-sided HR equal to 1.20 of dichotomous variables
(alcohol) with frequency equal to 60% at 0.05 significance level. All reported p-values
are based on two-sided tests. All statistical analyses were performed using STATA
software, version 14 (MP & Associates, Sparta, Greece).

3. Results
3.1 Baseline alcoholic beverages (wine, beer) drinking pattern and 10-year CVD
incidence

The 10-year fatal or non-fatal CVD event rate was 157 cases/1000 participants
[i.,e., n=317 study participants; men: n=198 (195 cases/1000 participants); women:
n=119 (118 cases/1000 participants); p for sex difference <0.001], as previously
described [21].

Alcohol drinking (on a weekly basis, as defined in Methods section) was
reported by 56% of the participants who did not develop a CVD event and by 49% of
those who had an event during the follow-up (p=0.04) (Table 1); no sex differences
were observed (p=0.25). The distribution of alcoholic beverages intake from wine, beer
and other spirits/drinks was 65%, 22% and 13%, respectively, in men and 77%, 11%,
and 12%, respectively in women (p=0.45). Moreover, the quantity of alcohol intake
(g/d) in the participants who reported alcohol consumption at baseline was
significantly higher among those who developed CVD as compared to those who
remained CVD-free at the end of follow-up (p<0.001; Table 1).

3.2 Baseline characteristics of participants by wine and beer consumption

Table 2 presents the baseline characteristics of the participants according to

both the wine and beer consumption classification (0, <1 glass/week, >1 glass/week).
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Among these categories of wine and beer consumption at baseline certain differences
were identified in the baseline variables of the study participants as follows:
3.2.1 Baseline characteristics/variables in the wine consumption groups

Compared to participants reporting wine abstinence at baseline, participants
who reported drinking less or equal to 1 glass/week of wine were more likely to be
men and older, have hypercholesterolemia, have lower adherence to the
Mediterranean diet (shown by a lower MedDietScore) and higher waist circumference.
Furthermore, these participants also exhibited higher TNF-a levels and lower fasting
blood glucose levels compared to participants reporting wine abstinence (Table 2; all p-
values <0.05). On the other hand, compared to the other two groups, the group of
participants who at baseline reported drinking more than 1 glass of wine per week
included mostly older men, with higher waist circumference, lower Mediterranean diet
adherence and higher hypercholesterolemia incidence. This group also exhibited
elevated circulating levels of certain pro-inflammatory biomarkers (i.e., IL-6, TNF-a) and
higher blood glucose levels compared to the other two groups (Table 2; all p-values
<0.05). No significant differences were found among the three groups of wine
consumption in any of the other baseline variables, including personal habits (smoking,
physical activity status), BMI, rates of MetS, hypertension and, diabetes, as well as
circulating levels of CRP, fibrinogen, homocysteine, ox-LDL, and triglycerides (Table 2;
all p-values >0.05).
3.2.2 Baseline characteristics/variables in the beer consumption groups

Compared to participants reporting beer abstinence at baseline, participants
who reported consuming beer (both beer consuming groups) were more likely men,
with higher BMI and waist circumference (Table 2; all p-values <0.05). Participants
consuming >1 glass of beer per week also reported lower adherence to the
Mediterranean diet (i.e. lower MedDietScore) (Table 2). No significant differences were
found among the three groups of beer consumption in any of the other baseline
variables (Table 2; all p-values >0.05).
3.3 10-year CVD incidence and alcohol (wine/beer) drinking

Crude analysis revealed that the 10-year CVD incidence was 18.6% in
participants reporting alcohol abstinence and 14.9% in those reporting any type of
alcoholic beverages consumption (p<0.001). Moreover, further analysis by quartiles of
ethanol intake (<2 g/d; 2-10 g/d; 10-20 g/d; >20 g/d) showed that the 10-year CVD
incidence was 11.9%, 9.4%, 16.9% and 21.7%, respectively. Furthermore, compared to
<2 g/day ethanol intake, participants who reported 2-10 g/day, 10-20 g/day and >20
g/day had CVD risk HRs (95% Cl) of 0.60 (0.40, 0.98), 1.22 (0.60, 1.14), 1.81 (0.70, 4.61),
respectively. Based on these rates a trend analysis was also applied which revealed a J-
shape association (p for trend analysis<0.001) (data not shown).

In order to further evaluate the relationship between alcoholic beverages
consumption at baseline and 10-year CVD incidence, multi-adjusted analysis,
controlling for multiple potential confounders was performed (Table 3); the analysis
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was stratified by wine or beer consumption, as this was the aim of the present work.
Compared to wine abstinence, a strong inverse association between wine consumption
less or equal to 1 glass/week and 10-year CVD risk was observed, which remained
significant even in the fully adjusted model. Indeed, participants reporting wine
consumption less or equal to 1 glass weekly had 60% lower risk of developing CVD
within the 10-year study follow-up as compared with those reporting wine abstinence
(HR=0.40, 95%Cl: 0.17-0.98), taking into account age, sex, smoking, physical activity
status, education, BMI, adherence to the Mediterranean diet, total alcohol intake and
hypertension, diabetes and hypercholesterolemia at baseline. However, compared to
participants reporting wine abstinence at baseline, those reporting wine consumption
>1 glass/week no association with 10-year CVD incidence was observed (HR= 0.75;
95%Cl: 0.29-1.94).

Similarly, the same multi-adjusted analysis was also performed for the sub-
groups of beer consumption (Table 4). Compared to beer abstinence, a strong inverse
association between beer consumption of less or equal to 1 glass/week and the 10-
year CVD risk was revealed, even after various adjustments were made. In particular,
participants reporting beer consumption less or equal to 1 glass weekly had 57% lower
risk of developing CVD within the 10-year study follow-up compared with those
reporting wine abstinence (HR=0.43, 95% Cl: 0.20-0.93), taking into account age, sex,
smoking, physical activity status, education, BMI, adherence to the Mediterranean diet,
total alcohol intake and hypertension, diabetes and hypercholesterolemia at baseline.
Compared to the participant reporting beer abstinence at baseline, in the group
reporting beer consumption >1 glass/week, this beer intake was not associated with
10-year CVD incidence (HR=0.67; 95% Cl: 0.29-1.55). Figure 1 illustrates multi-adjusted
HRs and 95%Cls of each wine or beer consumption class in relation to 10-year CVD risk.
At this point it should be noted that overall, the effect sizes of both wine and beer
consumption on 10-year CVD incidence were similar (p = 0.9).

Then, wine and beer consumption categories were combined to investigate
their joint association regarding 10-year CVD incidence. Only wine and beer
consumption not exceeding 1 glass/week was significantly associated with lower 10-
year lower CVD incidence as compared to abstinence (HR= 0.24; 95% Cl: 0.10-0.60), in
the fully adjusted models. Compared to wine and beer abstainers, a non-significant
association was recorded between 10-year CVD risk and participants who reported
consumption of wine < 1 glass/week, but >1 glass of beer (HR= 1.25; 95% Cl: 0.45-3.41)
and vice versa (HR=0.56; 95% Cl: 0.21-1.47).

3.4 Exploring the mediating role of inflammatory and lipid biomarkers on wine, beer
consumption and CVD-risk

The full models tested for wine and beer consumption were further adjusted
for certain circulating biomarkers/variables (i.e. for CRP, IL-6, homocysteine, fasting
blood glucose, triglycerides and HDL-C) in order to explore their potential mediating
role in the association between wine/beer consumption and CVD. Thus, these
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biomarkers were entered consecutively and separately as presented in Table 4.
According to these models, all biomarkers appeared to impact on wine/beer intake less
or equal than 1 glass/week when entered in the full model, since the wine/beer intake-
CVD association shifted towards non-significance, suggesting mediating roles of the
additive variables. To confirm the mediating role of these biomarkers the Sobel’s test
was applied showing that when CRP, IL-6, homocysteine, glucose, triglycerides or HDL-
cholesterol variables were entered into the models, the effect size measure (i.e., HR) of
alcohol (< or >1 glass/week vs. abstainers) on the CVD outcome was significantly
modified (all p-values <0.10).

At this point it should be noted that even though it would be interesting to
investigate sex-specific differences of wine and beer on participants, due to the lack of
adequate data, the analysis was not stratified by sex.

4. Discussion

The present work revealed a J-shaped trend between the average amount of wine or
beer intake and the documented 10-year CVD incidence, highlighting the potential
inverse association of low/moderate vs. high alcohol consumption and abstention with
CVD incidence. Particularly, moderate wine and beer consumption study groups had a
60% and 57% lower risk, respectively, of developing CVD compared to the groups of
participants reporting wine or beer abstinence; whereas no association was found
among those exceeding 2 glasses of wine or beer per week (Table 3). It is also of
interest that the effect sizes of both moderate wine and beer consumption on the 10-
year CVD incidence were similar. Moreover, certain pro-inflammatory biomarkers (i.e.,
CRP, IL-6, and homocysteine), as well as fasting glucose and lipid (HDL-C, triglycerides)
levels showed to have a mediating role in the reported association between CVD
incidence and wine and beer consumption (Table 4). The results of this study deserves
further attention from a public health perspective since they revealed a similar effect
on CVD risk of two commonly and widely drunk alcoholic beverages, wine and beer.

A key finding of the present analysis was the role of certain pro-inflammatory,
glucose and lipid biomarkers on the investigated association. Previous studies have also
suggested a link between moderate ethanol consumption (1-2 standard glasses/day)
and lower plasma levels of triglycerides, homocysteine, and CRP, as well as higher HDL-
C levels [23, 24]. Various mechanisms have been proposed in order to explain the
inverse association of moderate alcohol consumption with CVD, including potential
beneficial link with well-established CVD risk factors (e.g., on hyperglycemia and
atherogenic lipid profiles with elevated LDL-C and triglyceride levels, and decreased
HDL-C levels) and on thrombolysis/fibrinolysis processes [6, 10, 13, 25, 26].
Low/moderate alcohol consumption may be exerting an inverse association to CVD by
increasing HDL-C and insulin sensitivity, as well as decreasing platelet aggregation and
fibrinogen levels; effects which have all been attributed to the ethanol content [13, 25,
26]. Moreover, there is also evidence that wine exhibits beneficial properties, which
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are independent of the presence of alcohol, and are potentially attributed to its
phenolic content [27, 28]. As such, anti-atherogenic and anti-thrombotic effects, as
well as regulation of endothelial function (i.e., enhanced release of nitric oxide) appear
mainly related to the non-alcoholic components of alcoholic beverages (primarily
polyphenols), which are present in both wine and beer [29]. The main anti-
inflammatory effects mediated by inhibition of nitric oxide synthase (iNOS) induction
seem to be attributed to xanthohumol. Furthermore, both xanthohumol and
hurmulone induce an anti-inflammatory effect through inhibition of the endogenous
synthesis of prostaglandin E2 via cyclooxygenase 2 (COX-2) inducible by TNF-a [30].
Further research is clearly needed to elucidate the alcohol-CVD association and the
underlying links to pro-inflammatory and pro-atherogenic pathways, and to identify
more precisely a threshold level below which the association of low/moderate alcohol
consumption to CVD is not negated.

A meta-analysis published in early 2010s confirmed previous evidence
supporting the J-shaped relationship between wine intake and CVD risk, whilst it
further revealed a similar, to wine drinking, J-shaped relationship between beer intake
and CVD risk [12, 31, 32]. This is in accord with the findings of the present study,
suggesting a similar inverse association with CVD of either wine or beer at comparable
alcohol doses. Furthermore, de Gaetano et al., have also suggested that a J-shaped
relationship also exists between alcohol consumption (including beer) and all-cause
mortality, with lower risk for moderate alcohol consumption [up to 1 drink (equivalent
to about 12 g of ethanol) per day in women, and up to 2 drinks in men] compared to
individuals reporting alcohol abstinence or regularly high alcohol consumption [31].

4.1 Study strengths and limitations

Robust and reliable methods prospective follow-up procedures, in a well-
characterized, large cohort of CVD-free adults from the general population, were used
to obtain the present study’s data. Also, through standardized methodology and
procedures, multiple risk factors known to be associated with CVD, were assessed in
the present cohort. As such, the characteristics of the study design/protocol and the
sampled population strengthen the significance of the present findings, exploring the
associations of the reported wine and beer baseline intake with the long-term CVD-risk
in a unique cohort from a typical Mediterranean country (i.e., Greece), whilst adjusting
for multiple confounders.

However, there are also study limitations, which should be acknowledged.
Hence, the baseline examination was performed once and so may be susceptible to
random measurement error. Precise evaluation of habitual alcohol consumption is
difficult, due to possible underreporting and misclassification should be further
acknowledged as a common limitation in this type of research. Furthermore, detailed
information on the timing/occasions of alcohol consumption (e.g., consumption with
meals, occasions of binge drinking during weekends), as well as the distinction
between lifetime and current (during the past year) alcohol abstaining were not
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recorded. The semi-quantitate food frequency questionnaire used in the ATTICA study
is the most commonly applied tool in observational studies of this kind, and its
validation properties and detailed dietary assessment [18] ensures robustness of the
reported data/findings. However, there were no biomarkers included in the ATTICA
study to corroborate the self-reported information on alcohol intake. Moreover, there
was no assessment of the overall participants’ drinking patterns (e.g., weekend or
seasonal consumption). Furthermore, there is a possibility for suboptimal retention
rate, but the main characteristics of the participants who were not found at the follow-
up examination, were similar to those of the participants who participated in the
follow-up, limiting the possibility of potential selection bias due to selective drop outs.
Regarding potential suboptimal statistical power, according to the final working
sample, the statistical power was adequate to evaluate the observed HRs.
4.2 Conclusions

The present study showed that the low/moderate consumption of wine or beer
were similarly associated with reduced 10-year CVD incidence in adults from the
general population without pre-existing CVD. Overall, the findings of this study agree
with the existing evidence on a J-shaped relationship between the quantity of ethanol
intake and the CVD risk, and also suggest that pro-inflammatory biomarkers and
plasma lipids may have significant mediating impact on the documented association
between wine/beer consumption and the long-term risk of developing CVD.
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Table 1. Alcohol consumption of the ATTICA Study participants at baseline, according to the 10-year cardiovascular disease

(CVD) incidence (n=2020).

CVD status at 10-year follow-up P
CVD event free CVD events
n=1703 n=317
Any alcoholic drinks consumption, n (%) 953 (56%) 155 (49%) 0.04
Ethanol intake (g/d) 14+ 16 21+18 <0.001
Type of alcohol consumed
Wine consumption, n (%) 0.61
None 470 (28%) 81 (26%)
<1 glass/ week 440 (26%) 97 (30%)
>1 glass/ week 793 (46%) 139 (44%)
Beer consumption, n (%) 0.32
None 630 (37%) 137 (43%)
<1 glass/ week 477 (28%) 95 (30%)
>1 glass/ week 596 (35%) 85 (27%)

Continuous variables are presented as mean values + standard deviation and categorical variables as

frequencies. P values for the comparisons between CVD event and event-free group derived using the t-

test, while for the comparisons of categorical variables using the chi-square test.
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Table 2. Baseline Demographic, lifestyle and clinical characteristics of the ATTICA Study participants according to wine and beer intake

reported at baseline (n=2020).

Alcohol intake (glasses/week)*

Wine Beer

0 <1glass/week >1 glass/week P 0 <1glass/week >1glass/ week P
Demographic, lifestyle & clinical characteristics
Age (years) 37 12 38+11 42 +10 <0.001 40+ 12 39+11 40+9.9 0.48
Sex, %male 38 49 66 <0.001 42 51 71 <0.001
Smoking (pack years) 386 + 398 415 + 377 460 + 441 0.09 424 + 414 415 £ 410 448 + 422 0.73
Physically active**, % 42 40 48 0.06 44 48 41 0.23
Body Mass Index (kg/mz) 26+5.2 25 45 26141 0.77 25145 26+49 261+4.2 0.01
Waist circumference (cm) 87 +17 88116 92+15 <0.001 87 +17 90+ 16 92+14 <0.001
Education, years of school 12+3.4 13+3.1 13+3.2 <0.001 13+3.3 13+3.1 13+34 <0.001
Hypertension, % 24 23 31 0.05 27 25 29 0.64
Diabetes Mellitus, % 4.3 1.9 5.6 0.06 4.9 3.4 4.5 0.64
Hypercholesterolemia, % 23 27 38 <0.001 28 33 32 0.31
MedDietScore, range 0-55 29+9.1 27 £8.4 26+7.2 <0.001 28 £ 8.6 27 £8.7 26+7.0 <0.001
Oxidative and Inflammatory biomarkers
C-reactive protein (mg/L) 19 +2.6 19+26 2.00+25 0.89 1925 20126 2025 0.87
Interleukin-6 (ng/mL) 1.4+041 1.4+0.31 1.5+0.35 0.01 1.4+0.38 1.4+0.35 1.4+0.35 0.73
TNF-a (ng/mL) 58+3.2 5.97+3.0 6.82 +2.8 <0.001 6.1+3.2 6.2+3.1 6.7+2.7 0.08
Fibrinogen (mg/dL) 302 66 311+64 303 £65 0.15 309 + 62 308+ 70 297 + 63 0.32
Homocysteine (umol/ L) 11 +5.1 12 +5.9 12 +6.8 0.10 11+5.5 12+7.6 12+5.6 0.23
Oxidized LDL-C (mg/dL) 56124 57 +27 58 +27 0.78 56 +28 57124 60 * 26 0.41
Fasting BG (mg/dl) 94 + 32 90+17 95 24 0.05 95+ 25 93 +28 93+21 0.54
Triglycerides (mg/dL) 104 £ 123 99 + 60 112 £ 63 0.11 101 +£103 106+ 72 113+ 66 0.18
HDL-cholesterol(mmol/L) 5012 48 + 13 48 + 13 0.05 49+ 13 48 + 13 48 +13 0.09

! Hazard Ratios derived from semiparametric Cox proportional hazards models.

2 p-value <0.05
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Table 3. Results from the Cox proportional hazards models that were developed to evaluate the 10-year risk of developing

a cardiovascular event (outcome) according to the wine and beer consumption (glasses/week*).

All participants (n=2020)

Hazard Ratios (HR) ¥, 95% Confidence Intervals

Model 1°

Model 2°

Age (per 1 year)
Men vs. Women
Wine intake

<1 glass/week vs. none

>1 glass/week vs. none

Beer intake

<1 glass/week vs. none
>1 glass/week vs. none

Smokers vs. non smokers

Physically active vs. inactive

BMI (per 1 kg/m’ unit)

Education (years of school)

MedDietScore (range 0-55)

Hypertension (y/n)

Diabetes Mellitus (y/n)

Hypercholesterolemia (y/n)

1.06 (1.02-1.10)°
2.30 (0.96-5.39)

0.40 (0.17-0.98) °

0.75 (0.29-1.94)

1.00 (1.00-1.01)
0.70 (0.34-1.47)
1.06 (0.97-1.15)
0.91 (0.82-0.99) "
0.95 (0.88-1.01)
1.18 (0.58-2.40)
1.56 (0.49-4.99)
1.67 (0.85-3.27)

1.05 (1.01-1.09)°
1.99 (0.88-4.51)

0.43 (0.20-0.93) °

0.67 (0.29-1.55)
1.00 (0.99-1.01)
0.63 (0.31-1.30)
1.06 (0.97-1.15)
0.89 (0.80-0.98) "
0.94 (0.88-1.01)
1.16 (0.57-2.37)
1.62 (0.49-5.29)
1.67 (0.85-3.26)

® Hazard Ratios derived from semiparametric Cox proportional hazards models

bp-value <0.05

¢ All models are adjusted for the total amount of weekly alcohol intake (g/week)

*: one standard glass being equivalent to 12 g of alcohol

BMI: body mass index; MedDietScore: score evaluating the adherence to the Mediterranean diet (higher
score values indicate better adherence)
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Table 4. Results from the additive Cox proportional hazards models that were developed to evaluate the mediating role of
oxidative, inflammatory markers, fasting glucose and lipid levels on the association between wine and beer consumption
(glasses/week)§ and the risk of 10-year cardiovascular disease events (outcome).

Hazard Ratios (HR)**, Hazard Ratios (HR)**,
95% Cl for wine consumption 95% ClI for beer consumption
<1glass/week vs. 0 | >1glass/weekvs. 0 | <1glass/weekvs.0 | >1glass/weekvs.0
Full Model 0.40 (0.17-0.98) 0.75 (0.29-1.94) 0.43 (0.20-0.93) 0.67 (0.29-1.55)
Full Model*+ C-reactive protein 0.75 (0.29-1.94) 0.38 (0.15-0.94) 0.75 (0.32-1.74) 0.45 (0.21-0.99)
Full Model*+ Interleukin-6 0.74 (0.29-1.93) 0.39 (0.16-0.96) 0.73 (0.31-1.70) 0.44 (0.20-0.96)
Full Model*+ Homocysteine 0.52 (0.19-1.46) 0.39 (0.15-1.01) 0.69 (0.29-1.67) 0.36 (0.16-0.84)
Full Model*+ Fasting Glucose 0.68 (0.26-1.80) 0.38 (0.15-0.96) 0.61 (0.26-1.43) 0.44 (0.20-0.94)
Full Model*+ Triglycerides 0.75 (0.28- 1.99) 0.42 (0.17-1.05) 0.58 (0.24-1.41) 0.43 (0.20-0.95)
Full Model*+ HDL-C 0.65 (0.25-1.72) 0.38 (0.15-0.95) 0.63 (0.27-1.48) 0.46 (0.21-1.01)

*Adjusted for age, sex, smoking (years), physical activity (active / inactive), BMI, education in years of
school, MedDietScore, alcohol quantity, history of hypertension, diabetes mellitus,
hypercholesterolemia.

" Hazard Ratios derived from semiparametric Cox proportional hazards models.

S one standard glass being equivalent to 12 g of ethanol

HDL-C: high-density lipoprotein cholesterol
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* 0,50
None <1 glass/ week >1 glass/ week
Wine consumption N 558 541 940
CVD cases 82 98 140
Beer consumption N 770 572 681
CVD cases 140 95 85

Figure 1: Hazard Ratios (95% confidence intervals) and respective spline
lines of classes of wine and beer consumption in relation to 10-year CVD risk

among the ATTICA Study participants
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Abstract

Background and aims: The lipid accumulation product (LAP) is an index which
describes lipid over-accumulation based on waist circumference (WC) and fasting
triglycerides, and can outperform the body mass index (BMI) in recognizing
cardiovascular disease (CVD) risk. We aimed to explore the association of LAP with
long-term CVD risk and compare its CVD-predictive value against common
anthropometric indices/ratios of obesity. Methods: ATTICA is a prospective,
population-based cohort that recruited 3042 adults without pre-existing CVD from the
Greek general population (age 18 -89 years; 1514 men). The 10-year study follow-up
(2011-2012) captured the fatal/non-fatal CVD incidence in 2020 participants (50%
men). Baseline LAP (cm-mmol/L) was calculated and analyzed in relation to the 10-year
CVD incidence. Results: In total, 317 CVD cases (15.7%) were documented during the
follow-up. Baseline LAP showed a significant positive association with the 10-year CVD
incidence, even after adjusting for hypertension, diabetes, hypercholesterolemia,
smoking, physical activity, Mediterranean diet adherence, and key pro-inflammatory
biomarkers (Hazard Ratios per 10 cm-mmol/L of LAP ranging from 1.1 to 1.21, p=0.04).
Moreover, LAP predicted the 10-year CVD study incidence better than common obesity
indices (BMI, WC, waist-to-hip, waist-to-height ratio). Conclusions: These findings
support an independent positive association between LAP and long-term CVD
incidence in CVD-free adults from the general population.

Key words: Lipid accumulation product, LAP, cardiovascular disease, CVD risk, ATTICA
study
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1. Introduction

Obesity, particularly central (abdominal/visceral), is a keyrisk factor of cardiovascular
disease (CVD), with the abdominal fat mass playing a critical role in this relationship [1-
3]. However, the bodymass index (BMI), which is used to categorize obesity in clinical
practice [4], fails todifferentiate between lean and total fat mass, let alone account for
the abdominal fat mass [3-5]. As such, BMI has been shown to be a crude predictor of
CVD risk [5-7], whilst other surrogate markers of central obesity, such as waist
circumference (WC), waist-to-hip ratio (WHR) and waist-to-height ratio (WHtR),are
now used in clinical practice and/or epidemiological research as better CVD predictors
[3,5-8].

In 2005, using data from the third National Health and Nutrition Examination
Survey (NHANES IIl), Henry Kahn proposed the calculation of the lipid accumulation
product (LAP) based on WC (cm) and fasting serum triglycerides (TG; mmol/L) [LAP in
men: (WC-65) x TG; LAP in women: (WC-58) x TG] [9]. LAP was proposed as a better
continuous marker/index to describe lipid over-accumulation in relationship to central
obesity, and was shown to outperform BMI for identifying CVD risk [9]. Indeed, in this
NHANES cohort LAP exhibited better correlations with key CVD risk factors (i.e., heart
rate and circulating levels of lipids and uric acid) compared to BMI [9]. Subsequently,
LAP has been reported as a reliable marker of CVD risk in women with polycystic ovary
syndrome (PCOS) and a useful index for recognizing insulin resistance, non-alcoholic
fatty liver (NAFLD)and metabolic syndrome in various cohorts [10-16].

To date, the existing epidemiological data from prospective, community-based
studies on the predictive value of LAP for long-term CVD risk are very limited [17,18].
Therefore, the objective of the present work was to assess LAP as a predictor of the 10-
year CVD incidence in the ATTICA study cohort of Caucasian adults without previous
CVD, and compare it’'s discriminating ability against BMI and other commonly used
anthropometric indices/ratios of central obesity (i.e., WC, WHR and WHtR).

2. Methods

2.1 Study sample

In brief, ATTICA is a prospective, population-based, cohort study performed in
Attica (Athens metropolitan region, Greece), which recruited 3042 non-
institutionalized adults (Caucasians; women/men: 1528/1514; age:>18 years) without
previous CVD. Recruitment was conducted during 2001-2002, applying a random
sampling protocol and selecting a single participant per household. All participants
underwent detailed baseline assessments which included medical history, physical
examination and blood sampling for biochemical measurements. Baseline CVD was
excluded in all participants by the study physicians. The ATTICA study was approved by
our Institutional Ethics Committee and conformed to the ethical guidelines of the 1975
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Declaration of Helsinki, with all participants providing written informed consent. The
methodology details of the ATTICA study have been previously described [19].
2.2 Baseline study assessments

Comprehensive baseline data were collected, including demographic details
(e.g., age, gender and years of education), personal/family history of cardio-metabolic
disease (e.g., hypertension, diabetes, hypercholesterolemia and CVD), and information
about dietary and pertinent lifestyle habits (e.g., physical activity and smoking in pack
years), as described previously [19]. Briefly, all participants underwent a detailed
baseline dietary evaluation through the EPIC-Greek questionnaire [20], which is a
validated semi-quantitative food-frequency questionnaire that was kindly provided by
the Unit of Nutrition of Athens Medical School. Moreover, the MedDietScore was used
to assess the adherence to the Mediterranean diet (score range: 0-55; higher values
indicate better adherence)[21]. The physical activity level of each participant was also
assessed at baseline using the International Physical Activity Questionnaire (IPAQ;
participants reporting no physical activities or exercise on the IPAQ were classified as
physically inactive) [22].

Standardized measurements were performed by trained study researchers at
baseline examination, including body weight and height, as well as WC and hip
circumference in order to calculate theBMI (body weight in kilograms divided by the
height in meters squared; kg/m?), WHR and WHtR. Furthermore, resting arterial blood
pressure (BP; average of three recordings in sitting position)was also measured at
baseline, and individuals exhibiting average BP >140/90 mmHg or taking
antihypertensive medication(s) were categorized as hypertensive.

At baseline, morning (8-10am) fasting blood samples were obtainedfrom all
participants after overnight fasting (10-12 hours without food/alcohol intake, except
for water). TG, total cholesterol (TC) and high-density lipoprotein-cholesterol (HDL-
C)levels were measured by a chromatographic enzymatic method using a Technicon
automatic analyzer RA-1000 [Dade Behring, Marburg, Germany; corresponding intra-
and inter-assay coefficients of variation (CV):<4%, <9%, and<4%, respectively]. Low-
density lipoprotein-cholesterol (LDL-C) was calculated by the Friedewald formula [23].
Hypercholesterolemia was defined as TC>200 mg/dl or treatment with lipid-lowering
drug(s). Moreover, fasting blood glucose (FBG) levels were measured by a Beckman
glucose analyzer (Beckman Instruments, Fullerton, CA, USA) and subjects with FBG>125
mg/dl or on antidiabetic treatment were classified as having diabetes. Selected
circulating pro-inflammatory biomarkers were also measured, namely high sensitivity
C-reactive protein (CRP) by particle-enhanced immunonephelometry (N Latex; Dade-
Behring Marburg GmbH, Marburg, Germany; intra- and inter-assay CV: <5%), as well as
tumor necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6) by high-sensitivity enzyme-
linked immunosorbent assays (R&D Systems; for both assays intra- and inter-assay CV:
<10%), following the corresponding manufacturer’s protocols.
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Finally, participants were also categorized based on the presence/absence of
metabolic syndrome at baseline according to the harmonized metabolic syndrome
definition [24], namely based on the presence/absence of three or more of the
following criteria: (i) WC=88 cm for women or=102 cm for men (WC cut-off values for
central obesity as proposed by the European Cardiovascular Societies for European
populations in the harmonized metabolic syndrome definition); (ii) TG =150 mg/dL (or
relevant treatment); (iii) HDL-C<50 mg/dL for women or <40 mg/dL for men (or
relevant treatment); (iv) systolic BP 2130 mm Hg or diastolic BP 285 mm Hg (or
antihypertensive treatment); (v) FBG=100 mg/dL (or antidiabetic treatment).

2.3 Lipid accumulation product (LAP) at baseline

The LAP values at baseline werealso calculated for the study participantsusing
the baseline WC (cm) and TG (mmol/l) values and the LAP formulasas proposed by
Kahn [9], namely (i) LAP for men= [WC (cm) - 65] x [TG concentration (mmol/L)]; and (ii)
LAP for women= [WC (cm) - 58] x [TG concentration (mmol/L)]. Accordingly, the
baseline LAP tertiles (<19, 19 — 44, >44 cm-mmol/L) were also extracted.

2.4 Cardiovascular disease incidence at the 10-year follow-up (2002-2012)

ThelO-yearstudy follow-upwas conductedin 2011-2012 (median follow-up
period: 8.41 years), as previously described [25]. Briefly, 2583 of the 3042 initial
participants were re-assessed during this follow-up [participation rate: 85%; no
difference to the total study sample; baseline age (meanzstandard deviation; SD):
45114 and 46114 years for women and men, respectively]. As per protocol at the
follow-up, study physicians obtained the medical records/data (WHO-ICD-10) to
confirm the CVD status of each participant, capturing detailed relevant data (e.g.,
development of myocardial infarction, angina pectoris and other identified forms of
ischemia, as well as chronic arrhythmias, heart failure and stroke).For participants who
died during thisstudy follow-up, relevant datawereacquiredfrom death certificates and
living relatives.Through this process at the 10-year study follow-up, accurate CVD
status data were obtained for 2020 participants (Table 1). In line with the aim of the
present study to assess LAP as a potential predictor of long-term CVD risk, herein we
present the analysis of the ATTICA studydataand the documented 10-year incidence of
fatal/non-fatal CVD of these 2020 participants inrelation to the LAP at baseline.

2.5 Statistical analysis

Normally distributed continuous variables are presented as mean
valuestSD,and categorical variables as frequencies. Normality was tested using the
Shapiro-Wilk criterion; the non-normally distributed variables are presented as median
and 1%, 3"%tertile. Crude, non-fatal and fatal incidence rates of combined CVD (coronary
heart disease or stroke) were calculated as the ratio of new CVD cases to the number
of participants at the 10-year follow-up. Associations between categorical variables
were tested by the chi-square test, whereas between continuous variables by the
Pearson r or Spearman’s rho coefficients for normally distributed and skewed variables,
respectively. Continuous variables were tested for normality via P-P plots. For normally
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distributed variables, comparisons of means between participants who developed CVD
and those who remained CVD-free were performed by the Student’s t-test, after
controlling for equality of variances by the Levene’s test. For continuous variables
without normal distribution (e.g.,TG), comparisons were performed by the non-
parametric Mann-Whitney U-test. Cox proportional hazards models were used to
estimate the hazard ratios (HR) and the corresponding 95% confidence intervals (Cl) of
developing a CVD event during the study follow-up according to the baseline
characteristics of participants. Kaplan-Meier curves were plotted to illustrate 10-year
CVD survival by LAP tertile (Log rank test was calculated to evaluate between tertiles’
comparisons). The -2logLikelihoodwasalso calculated to evaluate the goodness-of-fit of
the estimated models. Moreover, ROC analysis and the corresponding Area Under the
Curve (AUC; 95%Cl) was also calculated in order to evaluate the additive value of LAP
and other metabolic markers (e.g., TG, waist circumference, BMI) on top of known CVD
risk factors (illustrated in Model 1, Table 4). All p-values are based on two-sided tests
and the corresponding 95% Cl. STATA 15 software was used for all analyses (M Psarros
and Assoc., Sparti, Greece / Stata Corp LLC, Texas, USA).

3. Results

3.1 Baseline LAP and key cohort characteristics according to 10-year CVD incidence
Table 1 presents key baseline characteristics of the n=2020 study participants
according to the documented 10-year CVD status.The 10-year fatal/non-fatal CVD
event rate was 157 cases/1000 participants [n=317 participants; 119 women (118
cases/1000 participants) and 198 men (195 cases/1000 participants); p for gender
difference <0.001]. As expected, the group of participants who developed CVD during
the 10-year study follow-up consisted mainly of older men, heavier smokers,
andexhibited higher anthropometric indices/ratios of total and central obesity (BMI,
WC, WHR, WHtR), compared to those who remained CVD-free. Furthermore, this
group had higher BP and FBG levels, lower MedDietScore (i.e., worse Mediterranean
diet adherence), as well as worse profiles of circulating pro-inflammatory biomarkers
(i.e., CRP, IL-6, TNF-a) and lipids (i.e., TC, TG, HDL-C, LDL-C) (all p-values <0.001; Table
1). The mean LAP values at baseline were 69% higher in the group of participants who
developed a CVD event during the 10-year follow-up than in those who remained CVD-
free (p <0.001, Table 1).

Key characteristics of the study participants according to the baseline LAP
tertiles are presented in Table 2. The age of participants and the prevalence of
hypertension, diabetes, hypercholesterolemia and metabolic syndromesignificantly
increased across the baseline LAP tertiles, with the participants in the lowest LAP tertile
being younger and exhibiting lower prevalence rates of these CVD risk factors (all p-
values <0.001; Table 2).In addition, participants in the lowestLAP tertile were mostly
women, lighter smokers, more physically active, more adherent to the Mediterranean
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diet (i.e., higher MedDietScore), and had lower BMI, WC, WHR and WHtR (all p-values
<0.001; Table 2).

Moreover, LAP at baseline exhibited significant positive correlations to BMI,
WC, WHR, WHtR, TG, TC, FBG,CRP, IL-6 and TNF-a levels (rho= 0.488, 0.624, 0.515,
0.075, 0.897, 0.343, 0.281, 0.189, 0.225, and 0.221, respectively; all p-values <0.001),
whereas it was inversely associated to HDL-C (rho= -0.318; p <0.001). All these
correlations remained significant for both male and female participants following
stratification by gender (data not shown).

3.2 Baseline LAP in relationship to the 10-year CVD incidence

Figure 1 illustrates the higher survival rate of participants in the 1** tertile of LAP
as compared to those in the 2" and 3" (p for Log-rank test = 0.04; inter-tertile
comparisons: P 1stvs. 3rd <0.001, P 15t vs. 2nd <0.001, P 2nd vs. 3ra = 0.77). Moreover, the
higher rate in the decay of the 10-year CVD survival observed from approximately sixth
year of study follow-up, as expected based on the characteristics of the study's sample
(relatively young adults without pre-existing CVD).

The association between baseline LAP and 10-year CVD incidence was further
evaluated through a multi-adjusted analysis that controlled for multiple CVD-related
covariates (Table 3). Due to multicollinearity, the two variables used in the LAP
formulas (i.e., WC, TG) were not entered together with LAP in these multi-adjusted
models. At first, typical demographic variables (i.e., age, sex, education), as well as
certain lifestyle factors (i.e., smoking, physical activity, Mediterranean diet adherence)
and key clinical parameters (i.e., hypertension, diabetes, hypercholesterolemia) that
hold known associations withlong-term CVD risk were entered into Baseline Model 1
(Table 3). In the age-sex only adjusted model (Model 2, Table 3) LAP was significantly
associated with higher 10-year CVD incidence. Subsequently, LAP was added into the
Baseline Model 1, showing that baseline LAP had a significant and independent positive
association with the 10-year CVD incidence, even after adjusting for established CVD
risk factors (Model 3, Table 3). In this latter model, a 10-unit increase in the baseline
LAP value was associated with an 11% increase of the 10-year risk of developing CVD.
Moreover, in order to test for potential mediating effects of key circulating pro-
inflammatory biomarkers in this association between LAP and CVD, Model 3 was
additionally adjusted for CRP, IL-6 and TNF-a which were entered separately and
consecutively, as presented in Models 4, 5, and 6, respectively (Table 3). The
association between LAP and 10-year CVD remained significant in these models,
suggesting absence of robust mediating effects from these circulating pro-
inflammatory biomarkers.

3.3 Predictive value of LAP on the study 10-year CVD risk against other common
anthropometric indices/ratios of obesity

Table 4 presents the hazard ratios (HR and corresponding 95% Cl), as well as -
2logl and AUC values of the models applied to compare the predictive value of
baseline LAP on the 10-year CVD risk against the single components/variables of the
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LAP formulas (i.e., WC or fasting TG), as well as against the most commonly used
anthropometric indices of obesity (i.e., models incorporating BMI, WHR, or WHtR
instead of LAP). Based on these models, LAP exhibited better predictive value for the
study 10-year CVD incidence as revealed through the -2loglLikelihood ratio (the lower
the better) and the AUC values (the higher the better), than its components, i.e., WC
and TG. Similarly, baseline LAP was also a better predictor of the 10-year CVD than
BMI, WHR and WHtR (Table 4).

4. Discussion

In the 2005 study which introduced LAP as a better index for recognizing CVD
risk compared to BMI, Henry Kahn highlighted the need for prospective data in order to
assess whether LAP can be a useful CVD predictor in clinical practice and cardiovascular
epidemiology [9]. The present study addresses this still unmet need by offering new
long-term prospective data which show that baseline LAP exhibited a significant
positive association with the 10-year CVD incidence in a large community-based cohort
of CVD-free Caucasian adults. Notably, this positive association remained significant
even after adjusting for various CVD risk factors (i.e., Mediterranean diet adherence,
physical activity smoking, hypertension, hypercholesterolemia and diabetes).
Moreover, in the performed comparisons of the predictive value of LAP on the 10-year
CVD incidence, LAP was better not only than each of its individual components (i.e., WC
and fasting TG), but also than common anthropometric indices of total and central
obesity (i.e., BMI, WHR and WHtR). Thus, the presented findings may suggest that LAP
constitute a predictive marker of CVD, better than other classical anthropometric and
metabolic CVD risk factors, but cannot be considered as an additive marker for CVD risk
stratification.

Since its introduction in the literature, LAP has been shown to be a powerful
index for identifying metabolic syndrome, insulin resistance, and NAFLD in several
cohorts, as well as a reliable marker of CVD risk in women with PCOS [10-16].
Furthermore, a retrospective study by loachimescu et al., has reported that LAP, but
not BMI, can predict the all-cause mortality in high CVD risk, non-diabetic patients
attending a preventive cardiology clinic [26]. Recent studies from China have also
indicated that LAP is associated with increased risk of intracranial atherosclerotic
stenosis in middle-aged and elderly Chinese females [27], whilst it may be a valuable
index in predicting the risk of hypertension in the Chinese population [28]. Moreover,
in a cross-sectional study with 191 adults and elderly participants LAP exhibited high
accuracy in visceral obesity discrimination, as assessed by the area of visceral adipose
tissue identified by computed tomography [29]. Notably, LAP has been also shown to
discriminate between patients with and without steatosis, although it could not
guantitatively predict liver fat as determined quantitatively by proton magnetic
resonance spectroscopy [30]. Further research is still needed to specifically explore the
correlation between LAP and quantitative measures/markers of adiposity.
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Despite the increasing evidence on the direct correlation between LAP and
multiple CVD risk factors, so far there is a paucity of data from prospective,
community-based studies on the predictive value of LAP for long-term CVD incidence
[17,18]. In this context, data from the prospective Tehran Lipid and Glucose Study have
showed that LAP is an independent predictor of CVD (median follow-up: 10.1 years;
160 CVD cases during follow-up) in 2378 CVD-free adults (57% men) with normal BMI
[18]. This is in accord with our results on the association of LAP to thelO-year CVD
incidence. However, in this Iranian study LAP was not superior for predicting CVD over
BMI, WC, WHR and WHtR [18]. This apparent inconsistency with our findings may be
attributed to the fact that this community-based study included only adults with BMI
<25 kg/m?, whilst other significant differences in the cohort characteristics of this
Iranian study are also present (e.g., different ethnic background and higher minimum
age at recruitment, since these participants were of Persian ancestry and at least 30
years old)[18].

It is noteworthy that, Després et al., first introduced the concept of the
“hypertriglyceridemic waist” as a dichotomous cardiometabolic risk marker/indicator,
which proved to be a good predictor of CVD outcomes and mortality [31-35]. However,
obesity is a continuous process rather than dichotomous, whilst both circulating TG
and WC as single continuous variables are associated with CVD risk [9,35-37]. Thus, LAP
is considered to expand on the concept of the hypertriglyceridemic waist by providing
a continuous risk marker which better indicates the lipid over-accumulation in central
obesity and the related cardiometabolic risk [9].This related risk reflects the underlying
continuous process which follows the excessive accumulation of visceral adipose
tissue, progressively promoting metabolic dysregulation, atherosclerosis and low-grade
inflammation [38-43]. Indeed, several pro-inflammatory adipokines/cytokinessecreted
mainly by the abdominal fat depots exert detrimental effects on metabolism and the
cardiovascular function [41-44]. Of note, the significant positive association between
LAP and CVD in the present study persisted even when the analysis was adjusted for
CRP, IL-6 and TNF-a, suggesting lack of significant mediating effects from these
circulating biomarkers which are implicated in obesity-related inflammation. Overall,
the median CRP values observed in the ATTICA study cohort were similar to those
generally noted in other general populations from European regions [45]. Further
studies are required to fully elucidate the spectrum of underlying mechanisms/factors
(e.g., dysregulated adipokine secretion and ectopic fat accumulation in the liver,
skeletal muscles and heart) which may be implicated in the documented association
between LAP and CVD.

4.1 Limitations

The present study is not without limitations. As such, it should be acknowledged
that the baseline/entry study examination was conducted once and, hence, may be
susceptible to a certain degree of measurement error. However, the applied study
methodology is similar to that in other large, prospective, CVD-outcome
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epidemiological studies, and followed standardized and validated protocols/methods
for collecting all study data. Thus, our findings can be considered reliable and generally
comparable to those from studies with similar cohorts. Moreover, the study cohort
consisted only of Caucasians, hence the present results cannot be extrapolated fully to
other ethnicities. Finally, due to lack of an intervention arm in our protocol/design, the
present study cannot provide insight as to whether it is useful to monitor LAP as an
indicator of intervention effectiveness.
4.2 Conclusion

The present study adds to the emerging evidence suggesting that LAP may
constitute a simple and accurate prognostic marker of CVD risk as compared to other
obesity-related indices/markers. Indeed, the present findings offer new prospective
data supporting a positive and independent association between LAP and 10-year CVD
incidence in Caucasian (Mediterranean/European) adults from the general population
without pre-existing CVD. LAP appears to be a better predictor of the long-term CVD
risk than the commonly used anthropometric indices/ratios of total and central
obesity. Future studies are still required to further evaluate the association between
LAP and CVD in different ethnic and patient populations and explore whether
monitoring LAP over time can be a useful indicator of the effectiveness of interventions
against CVD.
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Table 1. Demographic, lifestyle, behavioral and clinical characteristics of the ATTICA study participants at baseline based

on thel0-year follow-up by cardiovascular disease (CVD) status (n= 2020).

CVD status at 10-year follow-up

Total CVD-free CvD P

Baseline Variable (n=2020) (n=1703) (n=317)

Age (years) 45+ 14 43 +13 58 +13 <0.001
Gender, %male 50 48 62 <0.001
Smoking (pack years) 496 + 501 441 + 425 767 £ 705 <0.001
Physical Activity, % physically active 41 40 41 0.95
MedDietScore (range: 0-55) 267 2616 237 <0.001
Body Mass Index (kg/m?) 265 265 285 <0.001
Waist circumference (cm) 90+ 15 89+ 15 97 +14 <0.001
Waist-to-hip ratio 0.86+0.1 0.85+0.11 0.92+0.11 <0.001
Waist-to-height ratio 0.53+0.08 0.52+0.08 0.57 £0.07 <0.001
Metabolic syndrome, %yes 20 18 41 <0.001
Hypertension, %yes 30 28 51 <0.001
Diabetes Mellitus, %yes 7 5 22 <0.001
Hypercholesterolemia, %yes 39 40 57 <0.001
Total cholesterol (mmol/L) 4.99+1.09 4.99+1.06 5.33+1.09 <0.001
HDL-cholesterol (mmol/L) 1.24+0.39 1.27+0.39 1.16+0.31 <0.001
LDL-cholesterol (mmol/L) 3.15+0.96 3.13+0.96 3.39+1.03 <0.001
Triglycerides (mmol/L), median, tertiles 1.10,0.77-1.60 1.09, 0.77-1.61 1.11, 0.78-1.73 <0.001
C-reactive protein (mg/L), median, tertiles 1.02, 0.45-2.30 0.98, 0.44-2.23 1.50, 0.66-2.95 <0.001
Interleukin-6 (pg/mL) 1.46 £ 0.55 1.43%£ 0.55 1.65+0.51 <0.001
Tumor necrosis factor-a (pg/mL), median, tertiles 5.77,3.38-7.67 5.52,3.22-7.49 7.49,5.88-9.86 <0.001
LAP (cm-mmol/L), median, tertiles 31,19-44 30, 14-54 35, 20-61 <0.001

Normally and non-normally distributed continuous variables are presented as mean values * standard deviation, or

median and 1°%, 3™

tertile, respectively, and categorical variables as frequencies. P-values for the comparisons between
the 10-year CVD-free and CVD group derived using the t-test, while for comparisons of categorical variables by the chi-
square test or Mann-Whitney non-parametric test for variables without normal distribution (i.e., triglycerides, CRP and
LAP). LAP: Lipid Accumulation Product; MedDietScore: validated score evaluating the Mediterranean diet adherence

(higher score indicates better adherence)
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Table 2. Cardiovascular disease (CVD) cases during the ATTICA study 10-year follow-up and key baseline characteristics of
the participants (n=2020) when categorized by baseline tertiles of the Lipid Accumulation Product (LAP tertiles: <19; 19-

44; >44cm-mmol/L)

Baseline LAP tertiles (cm-mmol/L; participants)

1* tertile 2" tertile 3" tertile p
(<19; n=660) (19-44; n=680) (>44; n=680)

CVD during 10-year follow-up, %yes 5 14° 25" <0.001
Baseline characteristics

Age (years) 3611 46 + 13" 50+ 13 <0.001
Gender, %male 27 53" 67 <0.001
Smoking (pack years) 304 + 316 482 + 487 644 + 550 <0.001
Physical Activity, % physically active 49 40" 36" <0.001
MedDietScore (range: 0-55) 29+7.2 25+5.8 24459 <0.001
Education (years of school) 13+3.2 12+3.7 11+4.0 <0.001
Body Mass Index (kg/m?) 23+2.7 26+ 3.4 30+4.4° <0.001
Waist circumference (cm) 76+ 8.6 92+9.1 103 +13° <0.001
Waist-to-hip ratio 0.78 £ 0.08 0.87 +0.08 0.93+0.10" <0.001
Waist-to-height ratio 0.52 £0.05 0.54 £ 0.05 0.60 +0.07 0.007
Metabolic Syndrome, %yes 1 12° 53" <0.001
Hypertension, %yes 11 31 46 <0.001
Diabetes mellitus, %yes 1 3 14° <0.001
Hypercholesterolemia, %yes 18 43" 65" <0.001
C-reactive protein (mg/L), median, tertiles 1.01, 1.08-2.56 1.08, 1.05-2.69° 1.80, 1.10-2.80°  <0.001
Interleukin-6 (pg/mL) 1.3+0.36 1.5+0.4° 1.6+0.4° <0.001
Tumor necrosis factor-a (pg/mL), median, tertiles 5.9,2.9-4.6 6.1, 3.0-7.0° 7.8, 2.6-8.1° <0.001

Normally and non-normally distributed continuous variables are presented as mean values * standard deviation, or

median and 1%, 3"

tertile, respectively, and categorical variables as frequencies. "P<0.01; P values for the between 1% vs.

2" 31 tertilecomparisons derived using the t-test, while for comparisons of categorical variables using the chi-square

test, after correcting for the inflation of type-| error using the Bonferroni rule. MedDietScore: validated score evaluating

the adherence to the Mediterranean diet (higher score indicates better adherence).
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Table 3. Results from the

applied Cox proportional hazard models evaluating the 10-year risk of developing a

cardiovascular disease event (outcome) in relation to the baseline values of Lipid Accumulation Product (LAP).

All participants Hazard Ratios (HR)*, 95% Confidence Intervals
Baseline Model 2 Model 3 Model 4 Model 5 Model 6
Model 1
Age (per 1 year) 1.06 1.08 1.06 1.06 1.05 1.06
(1.04-1.08) (1.07-1.09) (1.04-1.08) (1.04-1.08) (1.03-1.08) (1.03-1.08)
Men vs. Women 1.66 1.86 1.81 1.70 1.65 1.38
(1.06-2.61)  (1.36-2.55) (1.10-3.01) (1.01-2.88) (0.98-2.77) (0.76-2.52)
LAP (per 10 cm-mmol/L) - 1.04 1.10 1.11 1.18 1.21
(1.00-1.08)*  (1.05-1.15)"  (1.04-1.19)" (1.09-1.27)° (1.11-1.31)*
Pack-years of smoking 1.00 - 1.00 1.00 1.00 1.00
(1.00-1.01) (1.00-1.01) (1.00-1.01) (1.00-1.01) (1.00-1.01)
Physically active vs. inactive 0.74 - 0.75 0.79 0.80 0.63
(0.49-1.11) (0.48-1.18) (0.49-1.26) (0.50- 1.28) (0.36-1.08)
Education (years of school) 0.98 - 0.98 0.97 0.97 0.95
(0.93-1.04) (0.93-1.04) (0.91-1.03) (0.91-1.03) (0.88-1.02)
MedDietScore (range: 0-55) 0.95 - 0.97 0.96 0.96 0.97
(0.92-0.99) (0.93-1.01) (0.92-1.00) (0.92-0.99) (0.92-1.02)
Hypertension (y/n) 1.06 - 1.17 1.36 1.34 1.23
(0.71-1.60) (0.75-1.81) (0.86-2.15) (0.85-2.11) (0.72-2.08)
Diabetes Mellitus (y/n) 2.39 - 2.15 1.84 1.96 2.01
(1.33-4.29) (1.11-4.18) (0.91-3.74) (0.97-3.93) (0.87-4.67)
Hypercholesterolemia (y/n) 1.33 - 1.43 1.34 1.35 1.45
(0.90-1.97) (0.92-2.22) (0.84-2.13) (0.85-2.12) (0.86-2.42)
C-reactive protein (mg/L) - - - 1.10 - -
(1.02-1.19)
Interleukin-6 (pg/mL) - - - - 1.49 -
(0.86-2.59)
Tumor necrosis factor-a - - - - - 1.13
(pg/mL) (1.05-1.22)

* Hazard Ratios derived from semi-parametric Cox proportional hazards models. ¥ p <0.05. MedDietScore: validated

score evaluating the adherence to the Mediterranean diet (higher score indicates better adherence).
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Table 4. Results from the nested Cox proportional hazards models evaluating the predictive value of the Lipid Accumulation
Product (LAP) at baseline, as well as waist circumference, fasting triglyceride levels and other commonly used
anthropometric indices of obesity, on the 10-year cardiovascular disease event risk (outcome).

Hazard 95% Confidence -2logl® AUC (95%Cl)
Ratios (HR) b Intervals (ClI)

Baseline Model 1° - - 704 0.80(0.77-0.83)
Baseline Model 1° + LAP (per 1 cm-mmol/L) 1.01 (1.00-1.01) 584 0.84 (0.78-0.89)
Baseline Model 1° + Waist circumference (per 1 cm) 1.01 (0.99-1.02) 692 0.81 (0.76-0.85)
Baseline Model 1° + Fasting triglycerides (per 1 mg/dlL) 1.00 (1.00-1.01) 592 0.82 (0.78-0.85)
Baseline Model 1° + Body mass index (per 1 kg/m?) 1.03 (0.99-1.08) 701 0.80 (0.76-0.86)
Baseline Model 1° + Waist-to-hip ratio (per 1 unit) 1.33 (0.18-9.98) 687 0.80 (0.74-0.86)
Baseline Model 1° + Waist-to-height ratio (per 1 unit) 2.71 (0.21-5.45) 690 0.80 (0.76-0.83)

® Baseline Model 1 included age, sex, smoking (pack years), physical activity (active/inactive), years of education,
Mediterranean diet adherence (MedDietScore: higher score indicates better adherence), and history of hypertension,
diabetes mellitus, and hypercholesterolemia.

b Semi-parametric Cox proportional hazards models were used to calculate the hazard ratios.

“Goodness of fit for the logistic regression models was assessed with the -2logLikelihood (the lower the better).

AUC: Area Under the ROC Curve
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Figure 1. Survival curves derived from Cox proportional hazard models evaluating 10-

year cardiovascular disease (CVD) risk by baseline Lipid Accumulation Product (LAP)
tertile, in n=2020 participants of the ATTICA Study (p for Log-rank test = 0.04; inter-
tertile comparisons: p 1stvs. 3rd <0.001, P 15t vs. 2nd <0.001, P 2nd vs. 3rd = 0.77).
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