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01 EmdnuioAoyikd Agdopéva



01. EMIAHMIOAOTIIKA AEAOMENA

Ta Kapdiayyetakd Noorpata (KN) amotelolv tnv
MPWTOPXLKA attia Bvnopotntac kot Bvntotntag
TIOYKOOULWG

Y€ XWPEC XapnAoU Kol LECOLOU ELCOSAUATATOC
rapatnpoUvTal TTAVW Ao Ta ¥4 Twv Bavatwv.

17,9 k. atopa kateAnéav amno KN to €tog 2019,

avTUTpoowrevovtag To 32% twv Bavatwy & oo
TAYKOoUiwG. To 85% twv Bavatwyv odellotav oe

eykePaALkA emelcodia kal Epdpaypa puokapdiou

AT6 ta 17 ekat. Bavdtoug oe nAwkia < 70 eTwy, o 37% PR ——
npogpyovtol arno KN

Mozaffarian, 2016; Loydes-Jones et al., 2010; World Health Organization, 2011
https://www.who.int/en/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)



01. EMIAHMIOAOTIIKA AEAOMENA

To €10¢ 2020, = 19 ekatoppLUpLa Bavatol onUelwBnKav

Aoyw KN maykoopiwg mou avtiotolyel o avénon 18,7%

oo to 2010.

Ye npoodatn peta-avalvon 14 peAetwy mou EETacayv Tov
COVID-19 ot atopa dtayvwopeva pe KN, n mpolndapyovoa

KN cuoyetiotnke pe oxetiko kivbuvo 2,25 yia Bavato Aoyw L

tou COVID-19

Ciao CV et. al. Circulation 2022 Feb 22;145(8):e153-e639



01. ENIAHMIOAOTIIKA AEAOMENA

H Zrepaviaia Nocog (2N) amotelel Tnv kupLotepn attia
Bvnolpotnrag. @ e

7 exatoppUpLla Bavatol amod 2N kat 129 skatoppupla €Tn
{WNG TPOCAPLOCHEVA OTNV avarnpio €xouv UTTOAOYLOTEL O e
O€ YWPEC XaUNAoU Kol pecaiovu eLloodUATATOC.

To €tog 2015, 8,9 ekatoppupla Bavartol kal 164

EKATOUHUPLO £TN {WNG TIPOCOPHOCHEVA OTNV R R EEEEED
avannpia opeilovtav otn ZN

Ot emilwvtec ano Epdpayua tov Muokapdiov (EM)

StatpEyxouv uPnAo kivbuvo amo unotporialov Epdpaypa ot
KOl £XOUV TOUAGXLOTOV TIEVTE WG €L dopEC uPnAdTEpO

£TNOLO TOCOOTO BVNOLUOTNTAC OE CUYKPLON UE ATOUA TTOU

dev €xouv IN

Ralapanawa U and Sivakanesan S. J Epidemiol Glob Health. 2021 Jun; 11(2): 169-177.



KO2TO2 KAPAIATTEIAKQN NO2ZHMATQN

Cost of cardiovascular disease, ischaemic heart disease, and stroke in the EU by category (2015). |

Direct healthcare costs
53%

Informal care costs
21%

Productivity loss
due to morbldnty
11%

Inpatient care - 51%

Productivity loss
due to mortality
15%

Medications - 25%

Outpatient care - 13%
Primary care - 9%
S ABE- 2%

Timmis A et al., European Heart Journal 2020;41:12-85



Dlstrlbutmn of costs of cardm'ascular dIS-EElSE in the ELI mem‘::rar cou ntrles by categur;f (1{}15}
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ENIMTOQ2H KAPAIATTEIAKQN NO2HMATQN
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Figure 27 Age-standardized incidence of cardiovascular disease
in ESC member countries by sex and national income status (2017).

Timmis A et al., European Heart Journal 2020;41:12-85



2TOXOI EQ2 TO 2025

(1) 25% peiwon tng Bvnrotntag ano KN, kapkivo, cakxopwdn dwapntn n
XPOVLA AVOLTIVEUOTLKA VOO LotaL

(2) TouAdxiotov 10% peiwon tTnG N KATAAANANG KATavaAAwaonG aAKoOA

(3) 10% peiwon tou emunoAacpou thg avenapkolg Gpucikng SpaotnpLotnia

World Health

Organization
(4) 30% peiwon g xpriong kamvoL o€ dtopa nAtkiag +15 £Twv

(5) 25% peiwon NG avENUEVNE aAPTNPELOKAG ITiEoNG, avaAoya HE Ta EOvika
6edopéva

(6) Na otapatioet n avénon tov untepBaAAovtog Bapoug ota modia.

World Health Organization, 2011



2TOYOL yLa TN Blwopun avamtuén
(Sustainable Development Goals)

Goal 1: No poverty
Goal 2: Zero Hunger

Goal 3: Good Health and Well-Being

Goal 4: Quality Education
Goal 5: Gender Equality
Goal 6: Clean water and sanitation

Goal 7: Affordable and clean energy E
Goal 8: Descent Work and Economic Growth
Goal 9: Industry, Innovation and Infrastructure
Goal 10:
Goal 11:
Goal 12:
Goal 13:
Goal 14:
Goal 15:

Goal 16:
Goal 17:

GOOD HEALTH

-

SUSTAIMABLE
DEVELOPMENT
GOALS .ﬂ

Reduced Inequality

Sustainable cities and communities
Responsible Consumption and Production
Climate Action

Life Below Water

Life on Land

Peace and Justice Strong Institutions
Partnerships to achieve the Goals

https://www.euro.who.int/__data/assets/pdf file/0007/350278/Fact-sheet-SDG-NCD-FINAL-25-10-17.pdf



AHA’s My Life Check—Life’s Simple 7

Seven approaches

to staying heart healthy:

2 be active,

2 keep a healthy weight,

% learn about cholesterol,

2 do not smoke or use smokeless
tobacco,

2 eat a heart-healthy diet,

2 keep blood pressure healthy,

2 learn about blood sugar and

diabetes

Ciao CV et. al. Circulation 2022 Feb 22;145(8):e153-e639



- KAPAIATTEIAKA NOZHMATA (KN)

1. KN Aoyw aOnpookAnpwong
Ytedaviaia vooog ) Loxolpkn kapdlomadeta (r.x. Epdpayua puokapdiouv)
Evkepaloayyelakni voooc (m.x. ayyeLoko eyKePpaAko eneloodLo)

Noorpata TnG aoptne KoL Twv aptnplwy (ocupmepthapfovopevou tng
OPTNPLOKNG UTIEPTAONC KoL TNC TEPLDEPLKAC APTNPLAKIC VOCOU).

2. AN\a KN
Juyyevnc kapdlomaBela
Peuvpatikn kapdlakn voooc
KapSdlopvomnaBela
Kapdiakn appuBuia

Mendis, Puska, and Norrving. Global Atlas on Cardiovascular Disease Prevention and Control, WHO, 2011. Available from:
http://www.who.int/cardiovascular_diseases/publications/atlas_cvd/en/.



http://whqlibdoc.who.int/publications/2011/9789241564373_eng.pdf?ua=1

STEQANIAIA NO3O3 (3N)

Ot KAWLIKEC ekdNAwoeLC TNG 2N cupmepltAapBavouv:

Xpovia otaBepn
otnOayxn

Aotabn otnBayxn

Eudpaypo tou
Huokapdiov (EM)

Kapdiakr Avemapkela

Awpvidlo Bavarto

O¢ta otepaviaia
ouvdpopa

World Health Organization, 2011; Wang, 2014



[MTAPATONTEZ KINAYNOY KN

TpomomnotioLuot
Mn TpomomnoujoLpotL TOLPAYOVTEG KlvdUVOoU
TLOLPAYOVTEG KLvdUVOoU | _ Aatpoor
. ®uoikr)
HAIKia — ' __Maxuoapkia — spaompidmra
. 1pOTTog dwng
duo — ABNPOoCKANpwonN YmrepAimdaiyia
OIKoYEVEIOKO — ZaKXapwong d1aBATNG
loTOPIKO RV
(CeveTIKA YTépTaon
[MpodidBeon)  Kémviopa
S— @ T 77T ®Aeypovh
Kapdiayyeiaka
Nocnpata

Mpooapuoouévo amo: Juma et al. J Nutrigenet Nutrigenomics 2014;7:153-160
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O

AIATPOODIKA MPOTYNA

A priori

Dietary Indices

Health Eating Index (HEI)
Dietary Quality Index (DQl)
Healthy Diet Index (HDI)
Mediterranean Diet Score
(MedDiet Score)
Mediterranean Diet Score (MDS)

O

A posteriori (or data driven)

Principal component analysis (PCA)
Factor analysis
Cluster analysis
Reduced rank regression (RRR)

Prudent diet pattern
Mediterranean diet pattern
Western-type diet pattern

Vegetarian pattern




Research Question Characteristics Researcher decision

required

A priori

Index Assess adherence = Ranks individuals with Dietary items to include
to dietary low scores vs. those Energy adjustment of dietary
guidelines with high scores items
= Individuals with Number of items to include
medium scores have a Select cut-off values or
mix of different include scales
exposures = Select scoring approach
= Agradient is formed Weighting of items to predict
specific disease

Wirfalt, Drake and Wallstrom. Food and Nutrition Research 2013; 57:20523;



Research Question Characteristics Researcher decision required

A posteriori
Factor = Identifies dietary = Factors are scales based = Collapsing original dietary data
practices on the correlations among = Avoid collapsing data to increase
many foods the statistical power

= Individuals have low,
medium or high values of
factor scores .

= Agradientis formed

Cluster Identifies dietary = Large clusters represent = Treatment of input variables (
practices behaviors shared by many; standardization or energy
small clusters represent adjustment)
very specific behaviors = |dentify patterns to report
shared by a few individuals = Identify patterns to analyze further
(outliers) = Interpret and label patterns

= Food choices common to
most individuals contribute
little to cluster formation

= Clusters are categories
where the variation of
individuals is not
considered after
classification

= No gradient is formed, less
power in statistical analysis.

Wirfalt, Drake and Wallstrom. Food and Nutrition Research 2013; 57:20523;



[MOIA EINAI H 2XE2H
METAZY TQN KN KAI TQN AIATPODIKQN MPOTYMQN;

Mewwpévocg kivéuvog KN

1 katavaiwon @ ¥ katavaAwon TOKTLKA KatavaAwon
HPOUTWV Kat Aaxavikgy, | KOKKWOU Ko Oompilwv , KAPTWV

TPObLUA OAKAC AAECEWC, ET[E&EPVO‘““%VOU kpearog, Kot
VOAQKTOKOMLKA XOLNAQL ET[E&EPVOLGHEV“’V, HETPLO KATOVAAWGN
o€ Autapd, Bolacowd dnuUNTPLOKWY, TPOPLUa & OAKOOA

podrpata uPnAng
TIEPLEKTLKOTNTAC OE ATAQ
oakyapa

1 katavalwon e v Kaltavai\worl]
XoAnotepoOAng, vatplou
KOlL KOPEOUEVWV ALTOP WV
oEEWV

. , loxupéeg
PuTkwV VWV, KaAlou Kot

QKOPECTWV AUTOPWV
0EEWV

artodeiéelc

Scientific Report of the 2015 Advisory Committee used the :
NHLBI Lifestyle Interventions to Reduce 261 Cardiovascular Risk: Systematic Evidence Review from the Lifestyle Work Group
American Heart Association (AHA)/ American College of Cardiology (ACC) 263 Guideline on Lifestyle Management to Reduce Cardiovascular Risk.



ZUOXETLON OPEMTIKWV CUCTATIKWYV , TPOPiHWV Kat SLatpod KWV MPOoTUTIWV UE ToL

kapdlayyeltaka voorjpota (1 ano 4)
OPETTIKA ZUOTATLKA

Autopa O¢Ea

Avtikataotaon katd 5% SFA pe PUFA Ytedpaviaio Nooog (ZN) 4 25%
Avtikataotaon kotd 5% SFA pe MUFA N J15%
Avtikataotaon katd 5% SFA pe ouvBetoug CHO 2N J 9%
Avtikatdaotoon katd 5% SFA pe ene€epyacpévoug CHO  IN Kauia
Avtikataotaon katd 5% SFA pe trans Autapd oea N ™N5%
Ixvootolxeia

Natplo: Meiwon 1 ypappdplo / nuéepa Kapdiayyetakn Nocog (KN) 4 20%

KaAwo: YYnAn mpdoAndin évavtl xapunAng mpdoAnding Ayyelako Eykedodwo Enecodlo (AEE) |, 24%

Dutikeglveg

7 vp./ nuépa uPnAodtepn mpooAnydn 2N J 9%
10 yp. / nuépa upnAdtepn MpooAnyPn AEE J 16%
10 yp. / nuépa uPnAdtepn pooAnn Zakyopwdng AwaBrtng Turmou 2 (2AT2) |, 6%

Verschuren WMM, Boer JMA, Temme EHM.Heart. 2022 Jul 13;108(15):1234-1239



ZUOXETION DPEMTIKWY CUOTATIKWYV , TPOPiIHWV Kal SLatpodLkwV MPOTUNWV HE Ta

kapdiayyelakd voonpata (2 ano 4)

TpodLua
Dpovta kat Aoyavika

200yp/ nuépa uPnAotepn MpooAndn >N J 8%
200yp/ nuépa uPnAotepn MpooAndn AEE J 8%
200yp/ nuépa uPnAotepn MpooAndn SAT2 J 16%
OonpLa

Ava 4 pepideg twv 100yp. efdopadiaia N 4 14%

=npot Kapmoi

Ava 28yp./ nuépa KN 4 21%
Ava 28yp./ nuépa >N J429%
Ava 28yp./ nuépa AEe 4 7%

Tpoda oAKNG AAECEWG
90yp./ nUéEpa EvavTL Kapiag mpooAnyng N 4 25%

Verschuren WMM, Boer JMA, Temme EHM.Heart. 2022 Jul 13;108(15):1234-1239



ZUOXETION DPEMTIKWY CUOTATIKWYV , TPOPiIHWV Kal SLatpodLkwV MPOTUNWV HE Ta

kapdiayyelakd voonpata (3 ano 4)

TpodLua
Kokkwo Kpéag

Mn enefepyacpévo: 2 €vavtt 0 pepidec/ efdouada KN ™3%
Enefepyaopévo: 2 évavtl 0 pepidec/ eBSopada KN ™N7%
Wapt

Ava 20 yp./ nuépa 2N (emimtwon) J 4%
Ava 20 yp./ nuépa 2N (Bvnowuotnta) J 4%
Podnpara pe gaxapn

2 Hepidec/ nuépa vavtt 1 pepida/ priva KN (Bvnowuotnta) ™N31%
AAkooAoUxa rota

Ava 12,5 povadec/ efdopada Eudpaypa tou puokapdiov (EM) J 6%
Ava 12,5 povadeg/ efdopada AEE ™14%

Verschuren WMM, Boer JMA, Temme EHM.Heart. 2022 Jul 13;108(15):1234-1239



ZUOXETLON DPEMTIKWY CUOTATIKWY , TPOP WV Kal Statpodkwv ITPoTUITWY HE Ta

KopdLayyelaka voonpata (4 ano 4)

Alatpodika MNpotuna

Meooyelakn Statpodn

YynAn évavtl xapnAng mpookoAnong KN J10%
Atatta evavtl control (RCT) o€ atopa ugnAou kivduvou KN J 10%
DASH éiatta

YUYnAn évavtt xapunAng mpookoAnong KN 4 20%
YynAn évavtl xapnAng mpookoAnong KN 4 20%
YynAn évavtt xapnAng mpookoAnong AEE 4 20%

Verschuren WMM, Boer JMA, Temme EHM.Heart. 2022 Jul 13;108(15):1234-1239



Alatpodn

XopaKTnpLloTiKa looppomnnmevng dtatpodnc yia tnv mpoocAnyn tng KN

Kopeopéva Autapd ofga < 10% tnNG cUVOALKAC TIPOCAOUBAVOUEVNG EVEPYELOC LECW OVTLKATAOTAON
TOUG Ao MOAUAKOPEDTA ALtapd oEal.

MpooAnyn trans Autapwyv oEEWV OO0 TILO TIEPLOPLOUEVN YIVETAL, KOTA Tipotipnon undapwn mpooAnyn
amno eneéepyaopeva TPOPLUA Kal <1% armo GUTLKEC TINYEC

< 5 ypappadpla aAdtL kadnpepva

30-45 ypappapla GUTLKEC (veg kKaBnuepLVA amo TpOdLUa OAKAG AAECEWC

> 200 ypappdpla ppouta kadnpepva (2-3 pepideg)

> 200 ypoppdapta Aaxavikd kodnuepva (2-3 pepideg)

Wapl, 1-2 dopéc tnv eBdopada, ek twv omoiwv n 1 popd va ival Autapo Papt
30 ypoppapla avaAatol Kaprol Tnv nuEpa

H katavaAwon aAkooAoUXwV TTOTwV va Tteplopiletal og 2puepideg yia toug avipeg (20 ypappaplo
aAKOOA / nuépa) kat 1 pepida yia tig yuvaikeg (10 ypappdpla aAKooA / nuepa).

H katavalwon popnuatwy / avop UKTIKWVY pe axapn Kot aAKOoAoUXwWV ToTwv Ba mpEmeL va
amoBappuveTal.

Piepoli MF, Hoes AW, Agewall S, et al. Eur J Prev Cardiol 2016;23:NP1-NP96



Npoodartec Zuoctaoelc lcoppomnUevNg StatpoPnc

Kopeopéva Aumapd of€a < 10% tnG cUVOALKAC TTPOCAQUBAVOLEVNG EVEPYELOG LECW OVTLKATAOTAOH
TOUG Ao MoAuaKopeoTa Aumapad o¢eal.

MpooAnyn trans Autapwv ofEwvV 00O TILO TIEPLOPLOUEVN VIVETAL, KATA MPOTiHnon undapivr mpocAnyn
amno enetepyaopeva TpodLua Kat <1% amo PUTLIKEG TINYEC

< 5 ypappdpla aAdtl kadnpepva

30-45 ypappapta GUTLKEC (veg kaBnuepLVa amo TpodLUa OAKAC AAECEWC

> 200 ypappdpla ppouta kadnuepva (2-3 pepideg)

> 200 ypappadpla Aaxovika kabnuepwva (2-3 pepideg)

Wapl, 1-2 dopéc tnv eBdopada, ek Twv omoiwv n 1 popad va eival Autapo Ppapt
30 ypappdpla avaAatol Kapmol Tnv nuEpa

Neploplopo Twv aAkooAoUXwV rtotwv o€ 1 pepida tnv nuépa (HEytotn npocAnyPn atdavoAng
100yp./ eBdopaday)

H katavaAwon popnuatwy pe {axopn Ba nmpemnel va amobappuvetal. Ta armAd ocakyopa va
Kupaivovtal og <10% ocUVOALKNG EVEPYELQG.

2tpodn oc pa o putikn dratpodn, AlyoTEPO KOKKLVO KOl ETLEEEPYAOUEVO KPEAG

Verschuren WMM, Boer JMA, Temme EHM.Heart. 2022 Jul 13;108(15):1234-1239
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MEAETH TPOMNOY KAHPONOMHzHz2

1" ®aon

KOOLEpWOE TNV
KUTTOPLKN
Baon tng
KANPOVOULKOTN
TOG: TOL

XPWHLOCWHOTA.

2" paon

KAOLEPWOE TN
Hoplokn Baon
™G
KANPOVOULKOTNT
og¢: th dSutAn
€Aka tou DNA

3" ¢aon

tekAelbwoe tnVv
nAnpodoplakn
Baon tng
KANPOVOMLKOTNTOG:
avokaAuvyn
HNXOQVIOUOU LE TNV
omoia ta KuTTOpa
Stafalouv Tig
nAnpodoplec mou
TIEPLEXOVTOL OTA
KOTTOPA KOl
edpevpeon Twv
TEXVOAOYLWV
avoouvOluaopEVOU
DNA kAwvormoinong
Kol aAAnAouxLong

4n ¢aon

Qo HLa CUVEXN
npoonabeLla
OLTIOKPUTTTOYP QL
¢nong twv
yovidiwv Kot
OAOKANnpPOUL TOU
yovidiwpotog
SnULoUPYWVTOC
To Ttedilo TNC
YOVIO WHATLKNAC.

H erttotnuovikn rmpoodoc mou onUELWONKE EUTTITTEL
OE TEOOEPLC KUPLEC (PAOELC TTOU QVTIOTOLYOUV OTX,
TEOOEPQ TETOPTA TOU QLWVA



[MOAYTONIAIAKEZ AZOENEIE2

2tedpaviaia vooog

Coronary artery disease

Person
two

9 10 1 12
6
4

)
® @ by g0
% b ® ® y

15 W LE 18 @

13 14

KaBe «KkOKKWVO» V avTUTPOOWTTEVEL VOV TIOAULOPDLOUO TIOU OXeTL(ETAL LE TN oTtedaviaia vooo.
KaBe «UkpO YKPL» V aVTUTPOoWTEVEL TTIOAUOPPLOUO Ttou Sev oxetTileTal pe Tn otedaviaia vooo.

https://mwww.genome.gov/Health/Genomics-and-Medicine/Polygenic-risk-scores



Baputnta aAAnAoudpgou

MONOTIONIAIAKEZ KAl

[MOAYTONIAIAKEZ

2TTavieg TapaAAayEg, upnAng AIOENEIES
BapuTtnTag
[.x. Oikoyevng FENETIKO YNOBAOPO

UTTEPXOANOTEPOAQIIa

Koivéc TmapaAAayég, XapnAng

BapuTtnTag
[1.x. Zre@aviaia N6oog

2.uxvoTnTa aAAnAoudp@ou



FENETIKH MNMPOAIAGE2H KAI 2N

H peA€étn Framingham Atav amo Tig mpwTeC LEAETEC TTOU aVEDELEE TO

OLKOYEVELOKO LOTOPLKO WG AVEEAPTNTO Ttapayovta Kivduvou yia tn ZN

Parental Cardiovascular Disease as a Risk Factor for

Cardiovascular Disease in Middle-aged Adults: A

Prospective Study of Parents and Offspring
&ql;gazréiggg&%ggls%eﬁ? gg%e_nt Donald M. Lloyd-Jones; Byung-Ho Nam; Ralph B. D'Agostino, Sr; et al.

JAMA. 2004:291(18):2204-2211 (doi:10.1001/jama.291.18.2204)

Framingham Offspring Study:
ATOLLOL LE EVA YOVEQ UE TIPWLUN oTedaviaia vooo eixav 2 dopeg
avtiotowa peyaAutepn mBavotnta va mapouoLldoouv ou otedaviaio
ETELOOOLO O OXEON HE QUTOUC TTOU OEV LYV OLKOYEVELOKO LOTOPLKO

Schildkraut et al. AmJ Cardiol 1989;64:555-559; Lloyd-Jones et al. JAMA 2004; 291:2204-11



FENETIKH IMPOAIAGEZH KAI 2N

O noAvpopPLONOC OTN YEVETLIKA TLEPLOXN 9p21 CUGXETLOTNKE LE TNV
ni@avotnta napovciag ZN

A Common Variant on Chromosome 9p21 Affects
the Risk of Myocardial Infarction

Anna Helgadottir, ef al.

Science 316, 1491 (2007);

AVAAAS DOI: 10.1126/science. 1142842

Genome-wide association study of 14,000

cases of seven common diseases and
3,000 shared controls

The Wellcome Trust Case Control Consortium®

Vol 447|7 June 2007 NADAE JOURNAL of MEDICINE

UGUST 2, 2007

‘ The NEW ENGLAND

Genomewide Association Analysis of Coronary Artery Disease



FENETIKH MPOAIAGE2H KAI 2N

O rmoAupopdLopOC 0TN @
VEVETLKN Tteployxn 9p21
OUCXETLOTNKE UE TNV
nBavotnta napouvaoiac XN

el 5 VEOLyeveTIKoL TOTOL

(C4D Consortium)
(Myocardial Infarction Genetics
Consortium et al, 2009)

35 yeveTikol TOmoL
(Peden and Farrall, 2011)

46 yeveTIKOL TOTTOL

(CARDIOGRAMplusC4D Consortium et
al., 2013)

ErtutAéov 10 véol yeveTikol

TOToL
(Nikpay et al., 2015) .,
73 YEVETIKOL TOTIOL, &k Twv
omnolwv, 15 véol (Howson et al.,2017;
Nelson et al., 2017)]




2kop Kiwvduvou otn Mevetikn

® Tevetiko ZKop Kwvduvou: evac amAog Labnuatikog TUTIOC TTIOU OITOTUTIWVEL EVOL YEVETLKO
npodiA péow amAnig kwdikomoinong twv aAANAOHopPwWVY o€ Eval ATOLLO

Kwdikonoinon aAAnAdpopdpwv

AGGGCGTGGCCAGGGCGAATCG
AGGGCGTGGCCGGGGCGAATC
G

GG=0 AG=1 AA=2

GG: Minor allele
AA: Major allele

AA AA AA AA AA
® & 6 0 ©

KRXXR

AG AG AG

GG GG Zuyxvotnta

® O AAANAGpopdwV
AA:5/10 =0.50
AG:3/10=0.33

GG:2/10=0.20

k
=1

Mn otaBuiopévo PRS: xpnollomnoleitatl
amAd To ABpoLopa TWV YOVOTUTIWV XWPLG
otaduion pe Baon tnv enidpaocn toug

k
PRS — Z BiGi
i=1

YTaBULopEVO we Ipog TNV entibpaon PRS:
XpnOLUoToLEiTaL ABpolopa TwV
YOVOTUTIWV UE otaduion He Baon tnv
enibpaon toug
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Polygenic Risk Scores for
Atherosclerotic Cardiovascular Disease
in the Asia-Pacific Region
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Tada H, Yeo K, Li J, et al. Polygenic Risk Scores for Atherosclerotic Cardiovascular Disease in the Asia-Pacific Region. JACC: Asia. 2021 Dec, 1 (3) 294-
302.https://doi.org/10.1016/j.jacasi.2021.08.008



https://doi.org/10.1016/j.jacasi.2021.08.008

Systematic comparison of family history and polygenic risk across 24
common diseases
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Family history and PRS

provide complementary
inforrmation for

risk assessment

PRS

Mars N et al. Am J Hum Genetics. 2022 Nov 3;5S0002-9297(22)00457-8. doi: 10.1016/j.ajhg.2022.10.009. Online ahead of print.




TABLE 1 Studies of PRS for the Prediction of ASCVD

First Author
(Ref. #)

Year of
Publication

PRS

Population

Dutcomes

Main Results

Talmud et al (21)
Horne et al (22)
Kathiresan et al (34)

Paynter et al (23)
Ripatti et al (24)

Ganna et al (25)
Tada et al (37)

Mega et al (35)

Tada et al (36)

Thériault et al (27)
Khera et al (28)
Inouye et al (38)
Hachiya et al (41)

Wang et al (42)

Koyama et al (43)

2008
2008
2008

2009
2010

2013

2014

2015

2018

2018

2018

2018

2020

2020

2020

9p21 locus only
9p21 locus only
9 SNV (associated

with lipids)
9p21 locus only
13 SNVs
395 SNVs
12 SNVs

27 SNVs

27 and 50 SNVs

182 SNV's

6.6 million SNVs
1.7 million SMV's
=350,000 SNVs

6.6 million SNVs

~1 million SNVs

UK cohort (Caucasian)
U.5. cohort {most Caucasian)
Swedish cohort (Caucasian)

U.5. cohort {(Caucasian)

Finnish and Swedish cohorts
(Caucasian)

Swedish cohorts {Caucasian)

Swedish cohort (Caucasian)

Swedish cohort (Caucasian)
Primary/secondary prevention

groups in the United States

{most Caucasian)
Swedish cohort (Caucasian)

UK Biobank (Caucasian)
UK Biobank (Caucasian)
UK Biobank (Caucasian)
Japanese cohort (East Asian)

UK Biobank (South East Asian)

Case-control study in Bangladesh
and India (South East Asian)

Biobank lapan (East Asian)

UK Biobank (Caucasian)

CardiogramC4D consortium
(Caucasian)

Coronary heart disease
Coronary heart disease
Coronary heart disease

Coronary heart disease

Coronary heart disease
Coronary heart disease
Ischemic stroke

Coronary heart disease

Coronary heart disease

Coronary heart disease
(early onset)

Coronary heart disease
Coronary heart disease
(life course)

Ischemic stroke

Coronary heart disease

Coronary heart disease

HR: 1.60; 95% C: 1.12-2.28
OR: 0.95; 95% Cl: 0.83-1.09
HR: 1.63; 95% Cl: 1.21-2.19
Genotype score: =11vs =9
HR: 1.25; 95% Cl: 1.04-1.51
HR: 1.66; 95% Cl: 1.35-2.04
Top vs bottom quintile (PRS)
HR: 1.54; 95% Cl: 1.25-1.92
Top vs bottom quartile (PRS)
HR: 1.23; 95% CI: 1.04-1.46
Top vs bottom guintile (PRS)

HR: 1.81; 95% Cl: 1.22-1.47
Top vs bottom quintile (PRS)

HR: 1.70 (95% Cl- 1.48-1.94)
for: 27-SNV-PRS

HR: 1.92 (95% Cl- 1.67-2.20)
for: 50-SNV-PRS

Top vs bottom quintile (PRS)

OR: 1.84; 95% Cl- 1.52-2.24

1 5D increase of PRS

OR: 4.53; 95% Cl: 3.95-5.17

Top 1% vs remaining 99%

HR: 4.17; 95% Cl: 3.97-4.38

Top vs bottom quintile (PRS)

HR: 2.44; 95% Cl: 1.16-5.12

Top vs bottom quintile (PRS)

OR: 2.46-4.16

Top 5% vs middle guintile {(PRS)

OR: 2.65; 95% Cl: 2.30-3.05
Top 10% vs remaining 90%

ASCVD = atherosclerotic cardiovascular disease; Cl = confidence interval; HR = hazard ratio; OR = odds ratio; PRS = polygenic risk score; SNV = single-nucleotide variant.

Tada H, Yeo K, Li J, et al. Polygenic Risk Scores for Atherosclerotic Cardiovascular Disease in the Asia-Pacific Region. JACC: Asia. 2021 Dec, 1 (3) 294-302.https://doi.org/10.1016/j.jacasi.2021.08.008
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Genomic Risk Prediction of Coronary

Artery Disease in 480,000 Adults

Implications for Primary Prevention

Anpwoupynbnke eva
YEVETIKO OKOp
(metaGRS)

oo 1,7 k.
TMoAupopdLopoUC

E€€Taoav To YEVETIKO
OKOp O€

22.224 aoBeveic pe
2N Kot

o€ 460.387 uyleic TnNG
tpamnelac BloloyikoU
UALKOU Tou Hvwuévou
Baot\eiou

Mpaypatomnoir)Onke
ouAloyn
dnuoypadlkwv
dedopévwy, SelkTwy
UYELOG, OLKOYEVELOKO
LOTOPLKO Kall
dedopéva mou
adopovoav oTov
TPOTo {WNC¢

Anpwoupynbnke éva
VEVETLKO OKOp
(metaGRS)
Baowopévo o 3
niponyouHeva
YEVETIKA OKOP

FENETIKO ZKOP 1

AEIrMA

2YAANOI'H AEAOMENQN

FENETIKO ZKOP 2

Inouye et al., ] Am Coll Cardilol, 2018 Oct 16;72(16):1883-1893




FIGURE 3 Cumulative Risk of CAD by Quintiles of metaGRS in Men and Women

Males, All CAD Females, All CAD
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CENTRAL ILLUSTRATION Genomic Risk Score for Coronary Artery Disease
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A genomic risk score for coronary artery disease

Greater association with future coronary artery disease than any single conventional risk factor

Independent of yet complements conventional risk factors
Provides meaningful lifetime risk estimates of coronary artery disease
Quantifiable at or before birth and shows potential for risk screening in early life

Inouye, M. et al. J Am Coll Cardiol. 2018;72(16):1883-93,

The genomic score provides potential for risk screening early in Ufe as well as complements conventional risk factors for coronary artery disease.

Inouye et al., ] Am Coll Cardiol. 2018 Oct 16;72(16):1883-1893
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Article

Evaluation of Polygenic Risk Scores for Prediction of Coronary
Artery Disease in a Greek Case-Control Study

Maria Dimitriou 1%, Panagiotis Moulos 2+ Toanna Panagiota Kalafati 340, Georgia Saranti 1

Loukianos S. Rallidis 5 and George V. Dedoussis *

Table 3. PRSs’ contribution in overall CAD risk after adjusting for main variables of the HellenicSCORE.

ID R? Adjusted PRS R? PRS OR p-Value
PGS00012 14% 22% 1153 958 x 107
PCS000747 60.8% 6% 1,095 263 %1075

Adjusted PRS R® = R et — R odel s Model 22 = adjusted for sex, age, weight, type 2 diabetes mellifus,
smoking, systolic blood pressure, tolal cholesterol Model 2b = Model 2 + PRS

Main results:

Among nine PRSs, PGS000747 greatly increased the
predictive value of primary CAD risk factors
by 21.6% (p-value = 2.63 x 10-25).

PGS000012 was associated with a modest increase in
CAD risk by 2.2% (p-value = 9.58 x 10—-4). The
remarkable risk discrimination capability of
PGS000747 stands out as the most noteworthy
outcome of our study.

Dimitriou et al. J Pers Med. 2024;14(6):565.
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nature . e
medicine

https://doi.org/10.1038/541591-021-01549-6

‘W) Check for updates

Responsible use of polygenic risk scores in the
clinic: potential benefits, risks and gaps

Polygenic Risk Score Task Force of the International Common Disease Alliance. Responsible use of polygenic risk scores in the clinic: potential benefits, risks
and gaps. Nat Med 27, 1876-1884 (2021). https://doi.org/10.1038/s41591-021-01549-6
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JIaTPOYNG
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MONTEAA AAAHAETIAPAZEQN

fovoTuTioC

/

MeptBaAlovTikog
Noapadyovtag

Nococ¢

Movtélo A= O yovOTUTIOC UTTOPEL va TTOPAYEL i VoL AUENOEL TNV EkPpacn EVOC

napayovta kKwwduvou. Mapdadetypa povuAketovoupia

Ottman. Prev Med 1996; 25:764-770



MONTEAA AAAHAETIAPAZEQN

fovotuTtoC

NeptBaAAOVTLKOC l
Nopayovtog

Noococ

MovtéAo B= O yovOTUTIOG LEYLOTOTIOLEL TNV eMidpaon Tou mapayovta Kivduvou,
aAAd Sev umtdpxeL n enmibpaon ota Atopa Tou dev €xouv ekteBel otov

napayovta Kwwduvou. Mapadelypa Kapkivog S€puatog

Ottman. Prev Med 1996; 25:764-770



MONTEAA AAAHAETIAPAZEQN

fovoTuToC

NeptBaAAOVTLKOC /

, Nooog
Mopayovtac

Movtélo I': O yovotumoc emildelvwvel Tnv enibpaon tou neptBailoviikol
TIAPAYOVTQ, LOVO OE ATOUA LE ETLBAPUUEVN VEVETLKN TtPodLABeon, OXL UTTOAOLTTAL

atopa pe yovoturo xopnAou kwvduvou. MNapadeyua: mopdupia

Ottman. Prev Med 1996; 25:764-770



MONTEAA AAAHAETIAPAZEQN

fovOoTuTmoCg

MeptBaAlovTikog Ndoo¢
MNoapayovtag

Movtélo A= Artateital Kat yeveTikn mpodildbeon kat o mepBAAAOVTIKOC
Tiopayovtac ya va auvénBet o kivbuvocg epdavionc tng vooou. Mapadetypa:
EAAewpn evlupou G6PD kot katavaAwaon Kouklwv. O reptBaAAOVTIKOC
niapayovtog dev €xeL eMidpaon TNV MEPLTTWON ATOUWYV TIOU SEV £XOUV TN

YeVeTLKN podLaBeon.

Ottman. Prev Med 1996; 25:764-770



MONTEAA AAAHAETIAPAZEQN

fovoTuToC

™~

NepBaAAOVTIKOC

, Nooocg
[Mopayovtoc

Movtého E= O yovotumocg Kal o tepLBalAovikog mapayovtag emdpolv aveEdptnta
otn voco. Otav endpolv pall avéavetal f HelwveTaL o kivduvoc.
Napadetypa: Kanviopa kot XAl

Common diet model

Ottman. Prev Med 1996; 25:764-770



H MOAYTIAOKOTHTA TH2 AAAHAENIAPAZH2

[eveTikol Mapayovteg

. 4///§ >
EkOeon o€ A e . /s
niepBAAOVTIKOUG TIAPAYOVTEG LanO%K YXOG/ 2TPEG
Napdyovteg KwdUvou Yrieptaon, Awafntng, Naxvoopkia,

Aumidia, Mevetiko umoBabpo

l

MEeTPOLLO XOPAKTNPLOTLKO ABnpookAnpwon

MNepldeptkn

Dawvotunog Epdpaypa tov puokapdiou aPTNPLAKI VOOOG

AyyeLako eyKedAALKO ETELOOSLO

Mpocoppoopévo and Mente A.



MEAETEZ YNOWH®IQN IFONIAIQN

NMPOTAPXIKEZ MEAETEZ2

E¢€taoav aAAnAemidpaocelc petaét vmoPndiwv yovidiwyv kat dtatntikov
ALTTOUC WC TTPOC TN CUYKEVTPWON AUTOTIPWTEIVWY

TONIAIA APO (€tn 1980-1990)

D N NI N NN

APOA1, APOA2, APOA4, APOB, APOC2, APOC3, APOE
ONUAVTIKO pOAo otn petadopd Autdiwv
ouoXeTloTNKAV peE aBnpookAnpwon, SucAutdaiuia, KN

H peA€tn twv yovidiwv avtwv avedelée moAvpopdplopolc mou cuoyetiovtol
e mapayovtecg kKivduvou (m.x. APOE kat LDL-C)

MoAvpopodlopol oe APOA4, APOE aAAnAemidpouv pe datntikd Almocg Kat
XOANOTEPOAN

MeTtEneta, PEAETEC 6Latpocbovekuu<nq avedeLEav KL aAA
vow&a/rto)\u LOopPLOUOUC OXETIKOUC E )\Lnonpwtewsq Tt)\aouatoq LPL,
nriatikn) Autaon, PPAR, yovidla Tou CUUUETEXOUV OE LOVOTIATLAL

$Aeypovng

Konstantinidou et al. (2014), Adv Nutr, 5:3685-3715



TONOTYINO2 APOE

Inhibition of plaisket
agoragation

Tpla (3) aAAnAopopda: E2, E3, E4

- Supgression of

Opoluywrtia : APOE2/E2, APOE3/E4, APOE4/E4 = gg}

aciivalion a'uj
profieration

. Promation of
cholestargl e,
Inhibizn of foam cel
formation

nhiaftion af SC migration
Anticockdant effacts and oroifaratian

Kivbuvo yla 2N ?

Atopa pe Eva aAAnAopopdo €4 €xouv 42% peyalvtepn mibavotnta epdaviong =N
(OR:1.42; 95% Cl =1.26-1.61)

Etepoluywtia : APOE2/E4, APOE2/3, APOE3/4

To aAAnAopopdo €4 €XEL CUCKETLOTEL HE AUENUEVA

entineda LDL-C, TplyAukepldiwv Kal auénpEvo

Aev Bp€Onke cuoxEtion petagL tou yovotumou APOE kat tou Kivduvou 2N, o€

otaBpuLopévo povtélo ya LDL-C kat HDL-C

Minihane et al., Proc Nutr Soc 2007, 66:183-197



‘ rONOTYMOS APOE

Pollin and Quartuccio, Curr Nutr Rep 2013; 2: 236-242; Carvalho-Wells et al., Am J Clin Nutr 2012, 96:1447-53



[ONOTYIO2 APOE
MpwTta eupruata

Autida aipatog
= APOE2 aAAnAdpopdo

- vPnAn katavaAwon ocoukpolng cuoXeTiotnke e vPNAA emtimeda

TPLYAUKEPLOLWV
= APOE3 aAAnAdpopdo

- uPnAnN PooAnYPn KOPESUEVWY AUTapwV 0EEWV eTLOPA OTNV AVENCN TWV

eTUMESWV TNC XOANOTEPOANG
= APOE4 aAAnAdpopdo

- HeyaAUTEPN pPElwon Twv emumedwy TN XoANoTEPOANC os Siata YapnAr os

Atapd Kot SLatnNTLkA G XoAnoTtePOANG

Villeneuve S et al. Front Aging Neurosci 2014; 6: 154.



ApoE Polymorphism and Fish Oil Supplementation in
Subjects With an Atherogenic Lipoprotein Phenotype

Anne M. Minihane, Syrah Khan. Elizabeth C. Leigh-Firbank. Philippa Talmud, John W. Wright,
Margaret C. Murphy, Bruce A. Griffin, Christine M. Williams

TABLE 2. Impact of ApoE Genotype on Responsiveness of Lipld and Lipoproteln Fractions to
Fish 01 Supplementation

% Change

\Variable Al (n=50) ApaE2 (n=3) ApoE3 (n=22) ApoE4 (n=20) P

16 -30.3:531 -07£76 -349:70 -376+106 0.561
16 AC -23.31307 -30t4h -184243 -4850. 0.130
TG AUC —79+56t 21 1+10 ~27+100° _h5+R7 0023
1C -1521 -11:38 6328 Ja£3.5* 0.014
HDL-C -08+33 122455 06241 -14£63 0.806
LOL-C 11+32% 31154 06545 159+40 0.120

Minihane et al., Arteriorscler Vasc Biol 2000; 20:1990-7



ApoE Polymorphism and Fish Oil Supplementation in
Subjects With an Atherogenic Lipoprotein Phenotype

Anne M. Minihane. Syrah Khan. Elizabeth C. Leigh-Firbank. Philippa Talmud. John W. Wright,
Margaret C. Murphy. Bruce A. Griffin, Christine M. Williams

e Atopa e to aAAnAopopdo E2 mapovoiaocav peyalltepn peiwon ota
enimeda TPLYAUKEPLOLWV LETAYEVUATIKA, CUYKPLTLKA UE TouC un popeic tou E2

aAAnAopopdou.

e Atopa pe to aAAnAopopdo E4 mapouvcioocav avénon ota eninmeda

XOANOTEPOANC Kol pkpn Helwon tng HDL-C, ouykpltikd pe ta atopa E3/E3

Minihane et al., Arteriorscler Vasc Biol 2000; 20:1990-7



TONOTYINO2 APOE

" JupmAnpwpatiki xopniynon dokooaefavoikol ofé€oc DHA (3.7yp. /
NUEPQA) cuoxetiotnke pe avénueva emnimeda LDL-C kal TC o dtopa $opeic

Tou aAAnAopopdou E4.

" To amotéAeopa dev emiBeBatwBnke amod PETEMELTA LEAETN ATIO TOUG

(dlouc epeuvnTéEc.

Pollin and Quartuccio, Curr Nutr Rep 2013; 2: 236-242; Carvalho-Wells et al., Am J Clin Nutr 2012, 96:1447-53



AAAHAEMIAPAZEIZ TONIAIQN AIATPOOHZ 2E ENAIAMEZOYZ QAINOTYMNOYZ KN

Avadopa

Lopez-Miranda
et al.

Campos et al.

Corella et al.

Ordovas et al.

Dawotunog

MeTayeUaTIKA
enineda LDL-C

VLDL katHDL-C

Entineda LDL-C
vnotelog

Entimeda HDL-C
HEyebocg poplwv
™Ng

EQS TO 2009

Nepypadn aAAnAenidpaong (yovidiwv x dtatpodng)

ANMNnAenidpaon -75G/A APOA1 x povoakopeota Autapd ofEa (MAO).
Yotepa ano diatta vPpnAn oe MAO, upnAa enimeda LDL-C
napatnpndnkav otoug popeic tou aAAnAopopdou A, OXL OLWC OTO ATOMA
He yovotumo GG.

AMnNAenibpaocn APOE x kKopeopévo Alnog.
YynAnq VLDL kat xapunAn HDL-C og udnAn npoécAnydn Altouc otoug
dopeic Tou E2 aAAnAopopdou

AMnNAenibpaon APOE x tpdoAnyn aAKooA

Yto atopa pe to E2 aAAnAopopdo, n LDL-C Atav xapnAotepn o€ 6GOUC
KATAVOAWVAV AAKOOA CUYKPLTIKA LLE UTOUG TIOU SEV KATOVAAWVAV.
Yto atopa pe to E4 aAAnAopopdo, n LDL-C Atav uPnAotepn o€ 660UG
KATAVOAWVAV AAKOOA CUYKPLTIKA LLE UTOUG TTOU SEV KATOVAAWVAV.

AMnNAenibpaon moAupopdlopol 514CT LIPC x ntpdoAnyn Alrtoug

To T aAAnAOHopdO GUOXETIOTNKE HE LPNAOTEPA emimeda Kal peyoAUTEPQL
o€ nEyebog nuopla, povo ota atopa e katavalwon Atrmoug 30% tng
OUVOALKAG EVEPYELAKNC TTPOSANYNG.

Corella D and Ordovas J, Circ Card Genet 2009; 2: 637-651



AANNHAEMIAPAZEIZ TONIAIQN AIATPOOHZ 2E ENAIAMEZOYZ QAINOTYMNOYZ KN

Avadopa

Memisoglu et
al.

Zhang et al

Corella et al7

Dedoussis et al

Pawotunog

Agiktng Madag
Jwuatog (AMZ)

Entineba
QPTNPLOKNG TiieoNG
KOl UTTEPTOLON

AM2 kal
nayvoapkia

OpokuoTelvn

(...ouVEXELQ)

Nepypadn aAAnAenidpaong (yovidiwv x dtatpodng)

AMnNAenibpaon moAvpopdlopol Prol2Ala (PPARG yovidio) x mpoocAnyn
Alroug

Metafl atopwv pe yovotumo Pro/Pro, ta dtopa oto unAotepo
TTOCOOTNHUOPLO CUVOALKAG TtPocAnP NG Alrtoug eixav peyalutepo AMZ
OUYKPLTLKA LE EKELVOL OTO XOUNAOTEPO TTOCOCTNOPLO.

MeTtaél twv atopwv dopeic tou aAAnAopodpdou 12Ala, dev umrpée
ouoxETion Hetafy e dtattnTtikng pocAnPng Atrouc kat tou AMSI.

AMnNnAenidpacn ACE (I/D) x mpoocAnyn alartiov.

Ita atopa pe yovoturo ID/11, n unéptaon avénbnke pe tnv mpooAnyn
TOU aAaTLoU, OXL OpWG oTa Atopa Ue yovotumo DD

H aAAnAenidpaon rtav mio €vtovn otnv opada Twv UNEPBAPWVY ATOUWV.

AMnNAentibpaon moAvpopdiopol 1131TC APOAS x mpocAnyn Alroug w¢
Tpog Tov AMZ Kol ToV Kivouvo yla moyuoapkia

Yto opoluya atopa yia to ouxvo aAAnAopopdo 1131T, nmapoatnpnOnke
av&énon tou AMZ og auvénuévn npocAnydn Aloug. AvtiBeta, dev
napatnpndnke avénuevoc AM2 pe auvénpévn npoocAnyn Altmoug oto
atopa popeic tou omaviouv aAAnAopdpdou 1131C.

AMnNAenibpaon tou moAvpopdlopol C677T SNP oto yovisio MTHFR x
oKop HEoOYELOKAG Statpodrig

YPnAn mpookOAANGn otn PecoyeLokn SLatpodry CUCKETIOTNKE HE XOUNAQ
enineda opokuotelvng otoug popeic tou T aAAnAopodpdou, OxL OLWCE oTa
opoluya atopa CC.



ANNHAENIAPAZEIZ TONIAIQN AIATPOOHZ 2TA KN

EQJ TO 2009
Avadopa Dawvitunog Nepypadn aAAnAenidpaong (yovidiwv x dratpodng)
Fumeronetal. Eudpayua AMnNnAenidpacn tou moAvpopdiopou CETP-TaqlB x aAKOOA w¢ Ttpo¢ To

nuokapdiou (EM) EM.
XapnAn enidpaon tov aAAnAopopdou B2 ota ATopa pE KOATOVAAWGN
<25yp. aAKkoOA / nuépa.
H enidpaon avénBnke onUavTIKA o€ HEYAAUTEPN KATAVAAWGON AAKOOA.

Markus e al. AyyeLako AMnNnAenidpaon tou noAupopdiopov C677T oto yovidio MTHF
EYKEDAALKO eTUnESWV X enineda puAAikou oEog.
ETELOOOLO O yovotumocg TT Atav o yovoturmog KivdUvou o€ xaunAd enineda
(AEE) dUAALKOU o€£og.

Yoo and Park Jtedpaviaia vooog AMnNnAenidpaon tou noAvpopdilopou C677T ato yovidito MTHF x
(ZN) grunéda puAAikol o€og
To aAAnAopopdo kivbuvou auvéavel tov Kivbuvo o xapnAd emnineda
dUAALKOU 0&€0C
Hines et al. EM AMnNAentibpaocn ADH3 x aAKoOA .

Ta opoluya dtopa yia t1o aAAnAopopdo y2 He HETPLO KATAVAAWGCN
aAKOOA elyav avénuéva emnimeda HDL-C kal pikpotepo kivéuvo yia EM.

Younis et al. N AMnNAenidpaocn ADH3 x aAKOOA .
Ta opoluya dtopa yia t1o aAAnAopopdo y2 He HETPLO KATAVAAWGCN
aAKOOA Ttapouciacav 78% ULKPOTEPO KIVOUVO GUYKPLTLKA LE TOL ATOMAL LUE
T0 aAAnAouopdo yi.

Corella D and Ordovas J, Circ Card Genet 2009; 2: 637-651



Avadopa

Yang et al

Ruiz-Narvaez et al.

Allayee et al.

Jensen et al.

ANNHAEMIAPAZEIZ TONIAIQN AIATPOOHZ 2TA KN

Pawotumnoc

EM

EM

EM

EM

EQ> TO 2009

Nepwypadn aAAnAenidpaong (yovidiwv x dtatpodpnic)

AMnNnAenidpaon APOE x kopeopévou Alrmoug.
Ot popeic Twv aAAnAopudpdwv E2 kat E4 avéavouv tov kivbuvo yia EM
napovuaoia dlattac uPnAng os KopeoUEVA Autapd.

AMnNnAenidpaon Prol2Ala PPARG x moAvakdopeota Autapd o§éa.

H npootateutikn enidpacn tn¢ mpocAnPng Twv MOAUAKOPESTWVY
Atmapwv oEwv e€aoBevel mapouoia tou aAAnAopodpdou Alal2 wg mpog
Tov kivbuvo yla EM

AMnNnAenidpaon 5-LO x dratntikig mpdoAnPng apaxtdovikou o§€og
(AO).

To aAAnAopopdo KivdUVou cuoXeTIOTNKE pE HEYOAUTEPO Kivduvo yla
EM og Slatta upnAn oe AO.

AMnNAenidpaocn CETP-TaqlB x aAKoOA.
H tpooAnyn tou aAkoOA cUOXETIOTNKE PE XaNAOTEPQ eTtimeda
KlvdUvou otoug popeic Twv B2 aAAnAopodpdwv.

Corella D and Ordovas J, Circ Card Genet 2009; 2: 637-651



Kadeg

O kadEc oxetiletal pe ta KN;

fovotumog A

[ovotumoc B

Fovotumog

KN

Auénon kwduvou
Kapia emidpaon

Meiwon kwvduvou

Cornelis et al., JAMA 2006; 295: 1135-41



Coffee, CYP1A2 Genotype,

]

|_ and Risk of Myocardial Infarction

-2013 dtopa pe EM
-2013 vy dtoua)

AEITMA

(a) EpwtnuatoAdyLo
ZUXVOTNTOG KATAVOAWGCNG
tpodpipwv (FFQ).

(B) latplko LOTOPLKO

(y) EpwtnuoTtoAOyLO TPOTIOU

(wng

2YANOTH AEAOMENQN

CYP1A2 yovidlo
(rs762551)

FTONOTYMNHzH

Cornelis et al., JAMA 2006; 295: 1135-41



Odds ratio

Coffee, CYP1A2 Genotype,
and Risk of Myocardial Infarction

MNpdoAnyn kadeE kat kivbuvog yia Epdpaypa tou
puokapdiouv

1,5

0,5

Bm<1lcup/day ®1cup/day m2-3cups/day >4 cups / day

Cornelis et al., JAMA 2006; 295: 1135-41



Odds ratio

Coffee, CYP1A2 Genotype,
and Risk of Myocardial Infarction

NpooAnyn kad€ ko kKivéuvog
ywa Epdpoaypa tov puokapdiov

1,5

HAA
BAC+CC

0,5 -

<1 cup /day 1 cup/ day 2-3 cups/ day >4 cups / day

Cornelis et al., JAMA 2006; 295: 1135-41



Intake levels of dietary long-chain PUFAs modify the _I
|_association between genetic variation in FADS and LDL-C

FADS rs174547

4,635 €BeA\oVTEC ) o (T/C) ne C
Xwpic 2AT2, MeAetn Malmo Diet TIPOOTATEUTIKO
UTTOAUTLO ALK and Cancer (MDC) aAAnAouopdo yla
aywyn N KN To eTtinEeda NG

LDL-C

AEITMA MEAETH FTONOTYNHZH



Intake levels of dietary long-chain PUFAs modify the_I
Esociation between genetic variation in FADS and LDL-C

43 P-interaction= 0,01
4.2 P-trend (low)= 2,3x10"
41 P-trend (medium)=0.98
'4 P-trend (high) = 0.86
LDL
(mmol/L) 3.9
3,8 .
37 ~ Long-chain ®-3 PUFA
3,6 High (>0.28 E%)
35 - Medium (0.14-0.28 E%)
' T Low (<0.14 E%)

Prend(T/T)=0.17
P-trend(T/C)=0.04
Parend (C/C)=2.7x10"



OPEN a ACCESS Freely available online

PLOS mepicine

The Effect of Chromosome 9p21 Variants on
Cardiovascular Disease May Be Modified by Dietary
Intake: Evidence from a Case/Control and a Prospective

Study

8,114 atoua

-3820 dtopa pe o€V
EM

-4,294 vy dtopa)

AEITMA

(o) EpwTnpOTOAOYLO
JUXVOTNTOC KATOVAAWONC
tpodpipwv (FFQ) pe 19
opadec tpodipwy.

(B) Anpoupyia 3
Slatpodkwyv MPoTUTTWV

- AvatoAng

- AuTtikoU TUTIoU

- JUVETO MPOTUTIO

(v) AtatpodLkd okop

AIATPOOIKH AZIONOlHzZH

4 moAupopLopoL TtnNG
YEVETLKNG TIEPLOXNG
9p21.

-rs10757274
-rs2383206
-rs10757278
-rs1333049

FTONOTYMNHzH

DoR et al., PLoS Med. 2011;8(10) :e1001106



O oAU HOoPPLOUOC s2383206 NG
YEVETLKAG TtEPLOXNG 9p21
ouoXeTloTNKE UE TOV Kivuvo
napouociog EM ota atopa pe
XOUNAR CUUUOPDWON OTO CUVETO
POTUTIo Slatpodng

Prudent diet

All

Group n OR Cl p

Low 2645 1.32 1.18-1.48 6.82e-07 ——
Medium 2633 1.17 1.05-1.31 0.0049 -
High 2639 1.02 0.92-1.14 0.68

Test of homogeneity: p=0.014

TEuropean

Tertiles n OR Cl p

1 558 1.31 1.04-1.66 0.025 —
2 551 1.13 0.89-1.44 0.30 ——
3 560 1.07 0.84-1.37 056 —=—
South Asian

Tertiles n OR Cl p

1 608 1.72 1.36-2.18 5.75e-06 "
2 610 1.26 1.00-1.58 0.049 —
3 607 0.94 0.75-1.18 059 —=—
Chinese

Tertiles n OR Cl p

1 739 1.23 1.00-1.51 0.054 ——
2 737 1.16 0.94-1.43 0.16 T
3 734 1.06 0.87-1.30 0.54 ——
Latin American

Tertiles n OR Cl p

1 357 1.38 1.02-1.87 0.04 »

2 351 1.08 0.77-1.50 067 —=——
3 356 0.95 0.70-1.30 0.76 —=——
Arab

Tertiles n OR Cl p

1 383 0.98 0.74-1.32 091 —=—

2 384 1.21 0.90-1.62 0.22 S R
3 382 1.07 0.81-1.43 063 —=—r

1.2 14 168 1.8

odds ratio

2




rs2383206 n OR ClI p

Low group of prudent diet
GG 800 1.98 1.59-2.48 2.11e-9 -
AG 1284 1.63 1.34-2.00 1.65e-6 0
AA 561 1.13 0.89-1.43 0.32 O
‘Medium group
GG 830 1.28 1.02-1.59 0.032 ]
AG 1279 1.07 0.88-1.31 051 ——
AA 524 0.92 0.72-1.17 0.51 —8—
High group
GG 825 1.06 0.85-1.32 062 —W—
AG 1241 0.99 0.81-1.21 0.93 —W—
AA 573 1
P 1s o
odds ratio

Atopa opoluya yio to aAAnAopopdo kivduvou tou moAupopdlopou rs2383206 kat Bplokovtal o XopUnAn
OUMHOPdWON WE TIPOC TO CUVETO MPOTUTO Mapouciacav Suthdoia mibavotnta napouvaoiog EM

H toopponnuévn Statpodr tpomormnolel TV enidpacn tou MOAUHOPPLOUOU rs2383206 TNG YEVETLKNG
nieploxng 9p21 oto ofL EM



rs4977574 n ncase HR Cl p

Low group of prudent diet

GG 2270 136 1.66 1.19-2.30 2.6e-3 o
AG 5978 333 1.36 1.00-1.84 0.053 o
AA 4066 209 1.12 0.81-1.54 0.49 &
Medium group

GG 605 47 1.65 1.09-2.48 0.012 &
AG 1762 91 1.28 0.90-1.82 0.16 i

AA 1159 51 0.90 0.60-1.35 0.60 ok

High group

GG 620 24 0.87 0.53-142 0.57 L

AG 1611 76 1.12 0.78-1.61 0.54 i

AA 1058 47 1

I T 1
1 1.5 2

hazard ratio

Atopo opoluya yia to aAAnAopopdo Kivduvou tou moAuvpopdlopoU rs4977574 kL Bplokovtal
0€ XOUNAN cuppopdwaon we IPOC TNV LOOPPOTINHEVN dlatpodry Tapouasiacav avénUevo
kivbuvo EM kata 1,6 ¢popéc.



Medi'errunean Die' Reduces 'he Cardiovascular and Metabolic Risk
Adverse Effect of the TCF7L2- ORIGINAL ARTICLE

rs7903146 Polymorphism on
Cardiovascular Risk Factors and Stroke

A randomized controlled trial in a high-cardiovascular-risk population

MeAEtn PREDIMED 7.018 €Belovtég

Ounasda 1 Opada 2 Ouésa 3
Meooyeiakn Siatpodn & Meooyetakn Statpodr & Opdda eAéyyxou
gehatorado (50ml/nu.) énpol kaprot (30g/nL.) Atatpodr xaunAn og Airog
End points
MNoapakoAouBnon 4,8 £tn
EvkedaAiko, IN, kapdlayyelakoc Bavatog

fovotumnon: KAwwkn afloAoynon
TCF7L2-rs7903146 (C>T) AfloAoynon tpomnou {wNng

Corella et al., Diabetes Care 2013, 36:3803-11



Low Adherence (n=3,199) High Adherence (n=3,972)

Incidence” Incidence™
rate/1000 rate/1000
Cases person-y HR 95% Cl P value Cases persony HR 95% Cl P value
<9 points =>=0 points
TCF7L2 (Model 1)
CC 19 37 1.00 (reference) 26 39 1.00 (reference)
CT 33 5.4 1.52 (0.86-2.69) 0.149 26 3.2 0.83 (0.48-1-42) 0.483
1T 18 8.6 2.36 1.24-452) 0.009 8 36 1.03 (0.46-2.28) 0.948
TCF7L2 (Model 2)
CC 1.00 (reference) 1.00 (reference)
CT 1.48 (0.84-2.41) 0.179 0.79 (0.54-1.17) 0.253
T 2.27 (1.19-4.39)  0.014 1.06 (0.62-1.83) 0.801

*: Crude incidence rates were expressed per 1000 pers on-years of follow-up

-“- . v " " " . ' Ll .
': Total cardiovascular events is a composite end point including incident non-fatal myocardial
infarction, non-fatal stroke and cardiovascular deaths

I Total stroke incidence
Model 1: Multivariate model adjusted for sex, age, center and dietary intervention group,

Model 2: Variables in model 1 plus type 2 diabetes, BMI, total energy intake, smoking, drinking and
total energy intake at baseline.



XapnAn NpookoAAnon (n=3,919)
AocOeveic Enintwon HR (95% C.I) P-value

EvkepaAikad Enelocodia
< 9 BaOpol pecoyelakol okop
TCF7L2 (Model 1)

cC 19 3.7 1.00
cT 33 5.4 1.52 (0.86-2.69) 0.149
TT 18 18.0 2.36 (1.24-4.52) 0.009

TCF7L2 (Model 2)

cC 1.00
CT 1.48 (0.84-2.41) 0.179
*CTT 2.27 (1.19-4.39) 0.014

': Total cardiovascular events is a composite end point including incident non-fatal myocardial
infarction, non-fatal stroke and cardiovascular deaths
+: Total stroke incidence

Model I: Multivariate model adjusted for sex, age. center and dietary intervention group.

Model 2: Variables in model 1| plus type 2 diabetes, BMI, total energy intake, smoking, drinking and
total energy intake at baseline.



Sugar-sweetened beverage intake, chromosome 9p21 variants, and

risk of myocardial infarction in Hispanics’

24 14l 2 : 3 : 2 2%
Yan Zheng,” Yanping Li,” Tao Huang,” Han-Ling Cheng,” Hannia Campos,” and Lu Qi*"*

TABLE 1
Characteristics of participants by MI status’
MI cases Non-MI controls P

Participants, n 1560 1751 —
Age, y 57.7 = 11.0° 576 = 11.2 0.85
Women, n (%) 378 (24.2) 435 (24.8) 0.68
BMI, I:g;‘rn2 26.0 = 3.9 264 + 43 0.0006
Physical activity, total MET-h/d 348 = 16.0 35.6 = 158 0.13
Alcohol consumption, g/d 7.7 = 20.1 6.2 = 148 0.01
Total calories, kcal/d 27442 = 961.9 2467.6 = 773.0 <0.0001
Current smoker, n (%) 640 (41.0) 385 (22.0) < 0.0001
Family history of myocardial infarction, n (%) 186 (11.9) 138 (7.9) 0.0001
Aspirin intake =1/wk, n (%) 314 (20.1) 269 (15.4) 0.0004
Individual European admixture proportion, % 57.5 = 8.1 357979 0.09
Prevalent diabetes, n (%) 362 (23.2) 238 (13.6) =< (0.0001
Prevalent hypertension, n (%) 582 (37.3) 510 (29.1) <Z0.0001
Prevalent hypercholesterolemia, n (%) 474 (30.4) 481 (27.5) 0.06
Household income, $/mo 510.8 = 391.5 580.3 = 426.7 < 0.0001
Urban area of residence, n (%) 600 (38.5) 708 (40.4) 0.25
Sugar-sweetened beverages, servings/d 1.9 = 1.6 1.7 13 0.01
rsd977574 (risk allele G). n (%) 0.002

AA 422 (27.1) 540 (30.8)

AG 795 (51.0) 891 (50.9)

GG 343 (22.0) 320 (18.3)
rs2383206 (risk allele G), n (%) 0.02

AA 245 (15.7) 307 (17.5)

AG 750 (48.1) 887 (50.7)

GG 565 (36.2) 557 (31.8)
rs1333049 (risk allele C), n (%) 0.03

GG 338 (21.7) 435 (24.8)

GC 821 (52.6) 922 (52.7)

cC 401 (25.7) 394 (22.5)
Genetic risk score, risk allele 32 £ 1.9 3019 0.003



OR (95% Cls) of myocardial infarction cases per plus one risk allele according to intake of sugar-sweetened beverages
(n=3311)

Sugar-sweetened beverages, servings/d

| 1-2 =2 P-interaction

rs4077574

Model 1 1.02 (0.87, 1.20) 1.24 (1.04, 148) 1.28 (1.07, 1.52) 0.06

Model 2 0.97 (0.81, 1.16) 1.22 (1.01, 1.48) 1.45(1.20, 1.75) 0.005

Model 3 0.97 (0.81, 1.16) 1.21 (1.00, 147) 144 (1.19, 1.74) 0,005
rs2383206

Model 1 104 (088, 1.23) 1.20 (1.01, 143) 1.19 {1.00, 1.42) 0.27

Model 2 100 (083, 1.19) 1.21 (1.00, 146) 1.28 {(1.06, 1.55) 0.10

Model 3 100 (083, 1.20) 1.20 (0.99, 146) 1.28 (1.06, 1.55) 0.09
rs1333049

Model 1 1.O7 (0.90, 1.26) 1.12 {0.94, 1.34) 1.25 (1.05, 1.48) 0.19

Model 2 1.05 (0.87, 1.26) 1.10 (0.91, 1.34) 1.33(1.11, 1.60) 0.11

Model 3 1.05 (0.87, 1.26) 1.09 (0.90, 1.33) 1.34 (111, 1.61) 0.10

'Unconditional logistic regression was used to calculate ORs of myocardial infarction. In model 1. adjustments
included age and sex: in model 2, adjustments further included genetic admixture (proportion of Amerindian and West
African ancestral ethnicities), alcohol intake, cigarette smoking, prevalent disease status (diabetes, hypertension, and
dyslipidemia), household income, area of residence, family history of myocardial infarction, physical activity, regular
aspirin intake, and calonc intake: in model 3, adjustments further included BMI.

H enidpaon tou yovotumou gival TLo Loxupr oTa ATopa UE auEnUEVN KatavaAwaon
podnuATWVY He axapn, w¢ mpog TV nbavotnta napouciag EM kot yia Toug TPELg
noAuvpopdLlopoug.

Mo Tov toAupopdLopo rs4977574, kal yla 1o Movtélo 3, napatnpndnke 48% peyaAltepn
rmBavotnta mapouoiag TG vOoOU yla Ta ATOMA PE KATAVOAWGON >2 podrUATO CUYKPLTLKA LLE
TOL ATOMA HE KaTtavalwon <1 podpnua

Zheng et al., Am J Clin Nutr. 2016 ;103(4):1179-84.



ORs (95% Cls) of myocardial infarction cases per plus one risk allele of rs4977574 according to intake of sugar-sweetened beverages (besides fruit juice)
and fruit juice (n = 3311)'

Sugar-sweetened beverages except fruit juice, servings/d Fruit juice only, servings/d
<1 -2 =2 P-interaction <1 =1 P-interaction
Model | .11 {096, 1.27) .11 {0.91, 1.36) 1.35 (1.12, 1.64) 0.13 1.06 (0.91, 1.22) 1.27(1.11, 1.45) 0.07
Model 2 1.04 (0.89, 1.21) 1.19 (0.95, 149) 1.52 (1.23, 1.88) 0.009 1.05(0.89, 1.22) 1.3001.12, 1.50) 0.08
'Vlodﬁl 3 1.03 (0.89, 1.20) 1.19(0.95, 149) 1.51 (1.22, 1.87) 0.009 1.04 (0.89, 122) 1.3001.12, 1.50) 0.08

"Unconditional logistic regression was used to calculate ORs of myocardial infarction. In model 1, adjustments included age and sex: in model 2,
adjustments further included genetic admixture (proportion of Amerindian and West African ancestral ethnicities), alcohol intake, cigarette smoking, prevalent
disease status (diabetes, hypertension, and dyslipidemia), household income, area of residence, family history of myocardial infarction, physical activity,
regular aspirin intake, and caloric intake; in model 3, adjustments further included BMI.

Zheng et al., Am J Clin Nutr. 2016 ;103(4):1179-84.
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A&LoAoynon evoc vylewvoU TPOTUTou {wNC LE TN XPrion okop, ota enineda
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AMNOTEAEZMATA

Interaction analysis of the GRS and GPS on glucose levels

A. Interaction analysis of the wGRS and GPS on glucose levels

Beta SE P N

Glucose -0.019 0.007 0.014 533
(mmol/L)

Adjusted for age, sex, BMI and energy intake

B. Interaction analysis of the GRS and GPS on glucose levels

Beta SE P N
Glycaemic traits

Glucose -0.015 0.007 0.036 533
(mmol/L)

Adjusted for age, sex, BMI and energy intake
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Stratified associations of the wGRS with glucose levels per GPS tertile

Glycaemic trait GPS tertile
<3 3-5 > 5 points
points points
Beta P Beta P Beta P

Glucose (mmol/L) 0.035 0.068 0.007 0.014 -0.043 0.043

Adjusted for age and sex

* Ta anoteAéopata Selyvouv OTL £va LYLELVO TIPOTUTIO {WNAC UTTOPELC

VOl TPOTIOTIOLNCEL TNV eNidpacn Tn¢ YeVETIKAC podldbeonc ota
enimeda cakyapou

= Ta anoteAéopata unootnpifouv tnv napepBaon otov TPomo WG
QTOUWV UE YEVETLKN TPpodLabeon yla avénueva emnimeda yAukolng
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Genetic Predisposition to High Blood Circulation

- |
Pressure and Lifestyle Factors |
Associations With Midlife Blood Pressure Levels and
Cardiovascular Events
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Genetic Predisposition to High Blood

Pressure and Lifestyle Factors

Associations With Midlife Blood Pressure Levels and
Cardiovascular Events
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Associations With Midlife Blood Pressure Levels and
Cardiovascular Events
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Genetic Predisposition to High Blood
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Associations With Midlife Blood Pressure Levels and
Cardiovascular Events
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Gene-diet interactions and cardiovascular ==

diseases: a systematic review of observational
and clinical trials
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Fig. 4 Findings for interaction between genetic variants and diet in relation to stroke. W =women, M= men, B=Both (Men and women)
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Gene-diet interactions and cardiovascular @
diseases: a systematic review of observational

and clinical trials

Discussion

Of the 59 included articles, 32 reported a statistically
significant gene-diet interaction. Dietary and genetic
exposure were very heterogeneous, which precluded us
from conducting a meta-analysis of the results. CETP
and alcohol dehydrogenase (ADH1C) variants were the
most frequently assessed and were shown to interact
with alcohol to modify the risk of MI and CHD. Other
studies investigating plausible biological interactions
such as FADS gene and fatty acids interactions, vitamin
B6, vitamin B12 and folic acid did not show consistent
findings. While several studies investigated the interac-
tions between genes and dietary factors on CVD risk, the
current literature is limited and not consistent in show-
ing gene-diet interactions with clinical and public health
umpacts, mainly because the reported positive find-
ings were derived from case—control studies and lacked
replication.

Previous systematic reviews on gene-diet interactions
and CVD have primarily focused on specific genes or
diets. In contrast, our study provides a comprehensive
assessment of all genes and dietary exposures interactions

Roa-Diaz et al. BMIC Cardiovascular Disorders (2022) 22:377. https://doi.org/10.1186/s12872-022-02808-1

on CVD. Similar to previous findings, we identified a
lack of consistency in the results of interaction studies
[19, 82]. In this review, the lack of reproducibility in the
genetic-dietary variables operationalisation and the dif-
ferent levels of validation and reliability of the used die-
tary questionnaires could have led to an increased risk
of exposure misclassification. This risk could be more
relevant in case—control studies, in which recall bias
could occur differently between cases and controls since
the cases are aware of the condition [83]. Additionally,
misclassification due to genotype errors can be another
source of bias. Genotyping error has been reported to
vary between about 1% and 30%, and its extension is
related to variations in DNA sequence, quality of the
analysed DNA, biochemical artefacts and human factors
[84].

Another methodological concern of studies look-
ing at gene-diet interaction and CVD is the sample size
of the studies. Low statistical power leads to a reduced
capacity to detect interactions. Genotyping errors,
allele frequency and the precision of the dietary expo-
sure and outcome measures are some of the criteria that
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One size does not fit all

Ta pexpL twpa dedopeva utooTnNPL{oVV CNUOVTIKA OITOTEAECUATOL

nou adpopouVv oAvpopPLopoUC Ttou oxeti(ovtal pe to KN

OL peAETeg ou ePpappolouV YEVETLKA OKOP ELVOLL TILO ETILTUXNMUEVEG

oto va dtakpivouv aAAnAemidpaoelc petaét yovidiwv kat dStatpodnc

Arntateital emPefaiwon Twv AmMOTEAECUATWY Kol OXESLAGUOC
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Genetic factors

Age

-
FACTORS Levels of physical activity (job/leisure)

Country/cultural related habits

Hypertension

CV RISK FACTORS Diabetes
AND CORMOBITIES L. )
Dyslipidemia

Chronic kidney disease

TAILORED
DIETARY
INTERVENTION

CV DISEASE Ischemic heart disease

Heart failure

Ravera et al. Nutrients 2016, 8:363



Euxaplotw yLa TNV mMPoooxn ooC

“The collection, storage and use of genetic information will be
one of the most hotly-debated medical issues of the coming decade”
Dr. Abdallah Daar

“We shall not cease from exploration
And the end of all our exploring
Will be to arrive where we started

And know the place for the first time.”

Little Gidding by T. S. Eliot (1942)
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