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TTEPIZTATIKO

> AoBeviic 48 eTtwv €pxetar pe T-CHOL 350
mg/dL, T6s 100 mg/dL, HDL-CHOL 50 mg/dL
& LDL CHOL 280 mg/dL



1°o BHMA: ATTOKAEIZMOZ AEYTEPOTTAOOYZ

YTTEPXOAHZTEPOAAIMIAZ




ATTOKAEIZMOZ AEYTEPOTTAGOYZ
YTTEPXOAHZTEPOAAIMIAZ

v'Y1roBOupeocidiopoc (TSH)

v' XoAootaon (aAkaAikn pwowardaon)

v'"Neppwoiko ouvdpopo (AsUkwpa oUpwv)




DIAGNOSTIC WORK-UP

>EpyaoTnplakéc e€eTaoeic K. .
»Mn kKanvioTNC

>»BMI 25 Kg/m?

»ATT 120/80 mmHg



2° BHMA: ATOMIKO & OIKOIENEIAKO

I2 TOPIKO




AiayvwoTikéC epwWTNOEIC

1) ‘Exel o aoOevnc aTopiko 10Topikd CVD;
2) T1 LDL xoAnotepoAn kai 1oTtopikéo CVD €£xouv ol yoveic;

2) Ti1 LDL xoAnotepoAn kai 10Topikdo CVD €xouv Ta adépyia
TOU,

3) Ti1 LDL xoAnotepoAn kai 1otopiko CVD €xouv Ta maidia

TOU,



FAMILY TREE
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3° BHMA: 8YZIKH EZETAZH



Consider FH

Clinical evidence of:

e Corneal Arcus

« Xanthelasma

e Tendon xanthomas in the hands and
Achilles tendons







Plate 1 Achilles tendon xanthoma (heterozygous familial Piate 3  Tendon xanthemate on dorsin of Hand

hypercholesterolaemia) (heterozygous familial hypercholesterolaemia) (courtesy of
Dr J. Barth)



&Y2IKH EZETAZH HoFH




Homozygous FH ()
A horrible inherited metabolic disease

Case report: Follow-up:
« 5-year-old boy with HoFH  Acute ischaemic cardiac event; complete
. Treated with colestyramine obstruction of the left coronary artery

3

« LDL 26 mmol/L (2314 mg/dl) * Died from second MI ater three months

Macchiaiolo M e.a. Lancet, 2012;379:1330



4° BHMA: ATANQZH



OIKONENHZ (50% Twv 1° paBuol ouyyevwv)

YTIEPXOAHZTEPOAAIMIA (LDL-C >190
mg/dL eviAikol n >160 mg/dL naidid)

OIKOIENHZ YTTEPXOAHZTEPOAAIMIA (FH)



European

Heart Journal

ative with known premature coronary and/or vascular disease

(men <55 years, females <60 years) 1

OR First-degree relative with known LDL-C above the 95th percentile for age and sex D U TC H F I_I
First-degree relative with tendinous xanthomata and/or arcus cornealis

OR Children aged less than 18 years with LDL-C above the 95th percentile C R I T E R I A

Premature coronary artery disease (men =55 years, females = 60 years) 2

Premature cerebral or peripheral vascular disease (men <55 years,

femals ARV S 1
Physical examination
Tendinous Xanthomata
| Ar— .~ ——-——nalig prior to age 45 years /1
LDL-C (mmoal/L)
—.— ul Nigher £
— 6.5 1to 8.4 5
—50t06.4 3
— 4.0 to 4.9 1
5

( DNA analysis: )lnctional mutation in the LDLR, APOEB or PC5K9 gene

Stratification of familial hypercholesterolaemia (FH), as determined by total score using the
Dutch Lipid Clinic Network Criteria:

- Definite FH = total score greater than 8 - Possible FH = total score between 3 and 5
- Probable FH = total score between 6 and 8 - Unlikely FH = total score of less than 3
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Criteria

© Group 1: Family History ,%%gasr:; E’? 4
T Unnaren aged <18 years With LUL-C S¥smn / f_f} = ,e;»":-:_ 2 59
percentile by gender and age for country (>160 (= ¥ ;;f G
mg/dL; 4.1 mmol/L) 3 gLy 8

Group 2: Personal Clinical History N 1::«-5_ f'ma-1 »

Group 3: Physical Exam The FH Calculator application is an easy way for

Medical Practitioners to calculate accurately the

ibil f Familial H holest lemi ing the
Group 4: LDL-C Level possibllity of Fam BHtHpefcholastsriat Nk

This application is sponsored by the Hellenic

Group 5: Genetic Testing m:rm%o;; mSoS?;a;;r/

This application does not provide full diagnosis of FH
and is for educational purpose only.

0 0 O O

Causative mutation in LDLR, ApoB or PCSK9
genes

View Your Score

o Take FH Test

Unlikely FH

© 2015 - Hellenic Atherosclerosis Soclety © 2015 - Hellenic Atherosclerosis Society



Famlly History + Hypercholesterolemia
= FH in Children*

« Cholesterol testing should be used to make a phenotypic diagnosis

»>5 mmol/L (190 mg/dL), 2 successive occasions over 3 months
>4 mmol/L (160 mg/dL) AND family history of premature CVD + baseline high

cholesterol in one parent
> 3.5 mmol/L (130 mgdL) AND positive genetic diagnosis in the family

 Rule out secondary causes (thyroid, liver or renal dysfunction, concomitant medication,
obesity)

« Genetic testing confirms the diagnosis (after parental testing)
- |If aparent died from CTHID, a child even with moderate

hypercholesterolaemia should be tested genetically for FH and
imnherited elevation in Lp(a).

*FH Foundation



Diagnosis of HoFH according to the criteria
recommended by the EAS Consensus Panel

Box | Criteriaforthediagnosis ofhomozygous famiilial
hypercholesterolaemia

e Genetic confirmation of two mutantallelesatthe LDLR, APOB, PCSK®2,
or LDILRAP1 gene locus

e An untreated LDL-C =13 mmol/L (500 mg/dL) or treated LDL-C
=8 mmol/L (300 mg/dL)* together with either:

o Cutaneous or tendon xanthoma before age 10 years

or

o Untreated elevated LDL-C levels consistent with heterozygous FH in
both parents

* These LDL-C levels are only indicative, and lower levels, especially in
children or in treated patients, do not exclude HoFH

Cuchel M, Bruckert E, Ginsberg H et al. Eur Heart Journal 2014



5° BHMA: N'ENETIKH ATAINQZH

[OXI ATTAPAITHTH]



JACC Vol. 63, No. 19, 2014 |

m Major Molecular Causes of Familial Hypercholesterolemia
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c.1646G>A
c.858C>A
c.81C>G

c.1285G>A
c.5177>C
c.1706-10G>A
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Fig. 2. Geographic distribution of the six most common LDLR mutations in Greece. The distribution of mutations is only shown for the index cases with determined exact origin.
Four patients originating from Minor Asia carried the mutations ¢c.1646G > A (n = 2), and ¢.81C > G (n = 2), and one patient originating from Cyprus carried the mutation
c.1646G > A (data not shown in figure).

V. Mollaki et al. / Atherosclerosis 237 (2014) 798—804



FH

Heterozygous FH

Normal Homozygous
Compound heterozygous FH
| | I I |
° 10 15 20 25

Cholesterol (mmol/L)

Adapted from Cuchel M, Eur Heart J 2014;35:2146-57



TI ZHMAINEI NA EXEI KATTIOIOZ OIKOIENH

YTTEPXOAHZTEPOAAIMIA;



Heterozygous FH
e 20-fold Iincreased risk of CVD

e If untreated:
- Men have 50% risk of CVD by age 50
- Women have 30% risk of CVD by age 60

e Many HeFH patients present with established CVD
(angina, Ml)

Nordestgaard et al. Eur Heart J 2013; 34: 3478-3490 oo
& The Author 2013, Published by Oxford University Press on behalf of the European Society of Cardiology EAS ﬁ j



“About 5% of heart attacks under age 60 and FH<

as many as 20% under age 45 are due to FH"

Heart Attacks due to

FAMILIAL HYPERCHOLESTEROLEMIA

20% Kzl Tl K 5%

Hopkins P, Toth P. Familial hypercholesterolemias: prevalence, genetics, diagnosis and screening recommendations from
the National Lipid Association Expert Panel on Familial Hypercholesterolemia. J Clin Lipidol. 2011 Jun;5(3 Suppl):S9-17.




LDL cholesterol burden in individuals with or
without familial hypercholesterolaemia as a
function of the age of initiation of statin therapy.

European

Heart Journal

Homozygous FH

Heterozygous FH

200 /
Threshold 53years Female sexI
=g 12.5years for CHD 35years 48years
g 150 2 S5years Smoking
_E, Hypertension
Q Diabetes
§ 100 — TTriglycerides
o lHDL-C
2 TLipoprotein(a)
L
>
g 50
=
Q
Without FH

I I 1 ' | ] 1 ' I ' | | 1 1 |

' 1 ] | | |
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Age in years

Adapted from Steve Humphries 2013

Nordestgaard et al. Eur Heart J 2013; 34: 3478-3490
© The Author 2013. Published by Oxford University Press on behalf of the European Society of Cardiology

EAS (@’



60% -
Probable HeFH .
Definite HeFH 50.9%
50%
40%
28.8%
30%
20.3%
20%
10%
0% 3.1%
Definite /Probable HeFH  Possible HeFH Unlikely HeFH

Fig. 1. Prevalence of heterozygous familial hypercholesterolaemia (HeFH) based on
Dutch Lipid Clinic Network algorithm among patients with very early ST-segment

elevation myocardial infarction. LS. Rallidis et al. / Atherosclerosis 249 (2016) 17—21



TTOZO ZYXNO EINAI TO NOZHMA ZTON

TTIAHOYZMO:;



Frequency per 1,000 births

5.0

4.5

4.0

3.5

3.0

2.5

2.0

Adult
PCKD

Sickle cell
disease?

Frequency per 1,000 births of
common genetic disorders’

H B B B B &
Multiple Huntington’s Fragile X Neuro- Cystic Duchenne
exostoses disease syndrome fibromatosis fibrosis muscular

dystrophy

Wiegman A, et al. Eur Heart J. 2015;36:2425-2437



What Is the Prevalence of Familial

Hypercholesterolemia?

Prevalence
of FH

1in 80

1in 300

1in 800

Founder
populations
(French
Canadians,
Afrikaners, etc.)
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EXEI TEPAZTIA ZHMAZIA H EMKAIPH
ANIXNEYZH TSIN ATOMSIN TOY
TTAHOYZMOY TIOY EXOYN OIKOIeNH
YTTEPXOAHZTEPOAAIMIA TIPOKEIMENOY
NA EZAPMOZOOYN KATAAAHAA
TTPOAHTTITIKA METPA ATTO THN TTAIAIKH

| HAIKIA ‘



CASCADE SCREENING

= Inherited FH
w Dot Not Inhernit FH
)
Sudden i
Death s
{age 41) _§_
LDL-C Not Avail. ; LbL~C Not Avail
Cardiologist/ 2| Cardiologist
Lipidologist N
LDL-C 132 NDL-C318
=
Pediatrician 3
LDL-C AL-C 140 LOL-C 293 LDL-C 118 LDL-C 123

Adapted from http://pcna.net/patients---preventive-cardiovascular-nurses-association/familial-hypercholesterolemia



http://pcna.net/patients---preventive-cardiovascular-nurses-association/familial-hypercholesterolemia

The NEW ENGLAND JOURNAL of MEDICIN E

ORIGINAL ARTICLE ”

Child—Parent Familial Hypercholesterolemia
Screening in Primary Care

We obtained capillary blood samples to measure cholesterol levels and to test for
familial hypercholesterolemia mutations in 10,095 children 1 to 2 years of age
during routine immunization visits. Children were considered to have positive

CONCLUSIONS
Child—parent screening was feasible in primary care practices at routine child
immunization visits. For every 1000 children screened, 8 persons (4 children and
4 parents) were identified as having positive screening results for familial hyper-

cholesterolemia and were consequently at high risk for cardiovascular disease.
(Funded by the Medical Research Council.)

The overall mutation prevalence was 1 in 273 children

oT0Z ‘£z 43890120 S¥0'WlAN  LUS/E aaw (19NI N



Types of Screening

Cholesterol Screening

Age Type Criteria

> 2 yrs of age Selective e 1 or both biologic parents known to have
hypercholesterolemia or are receiving
LLM,; or

e Family history of premature CVD (i.e. men
< 55 yrs; women < 65 yrs); or

e Whose family history is unknown (e.g.
children who were adopted).

> 10 yrs of age™ Universal e Regardless of general health or the
presence/absence of CVD risk factors.
e |If normal, repeat every 5 yrs.

*Selective screening if clinically indicated.
LLM = lipid-lowering medications; CVD = cardiovascular disease
National Lipid Association Annual Summary of Clinical Lipidelogy 2017. J of Clinical Lipidelogy (2016) , S1-550




FH Paediatric Screening
Moving Prevention From Evidence to Action:

Overcoming the Barriers to Implementation
Hybrid Event under the Auspices of the Czech EU Presidency

6th September 2022
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approximately]70,000 casesjacross 66 countries.

— R e,
e ] e —

The EAS FHSC now spans 69 countries (shaded map) and includes 82 Lead Investigators;

specifically the National Lead Investigators are listed here. EAS FHSC Registry includes
“; I .‘ d o
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THE LANCET Articles

Global perspective of familial hypercholesterolaemia: @r®
a cross-sectional study from the EAS Familial h
Hypercholesterolaemia Studies Collaboration (FHSC)

EAS Familial Hypercholesterolaemia Studies Collaboration (FHSC)*

Vallejo-Vaz AJ, Stevens CAT, Lyons ARM, Dharmayat KS, Freiberger T, Hovingh GK, Mata P, Raal FJ, Santos RD, Soran H, Watts GF, Abifadel M, Aguilar-Salinas CA, Alhabib KF,
Alkhnifsawi M, Almahmeed W, Alnouri F, Alonso R, Al-Rasadi K, Al-Sarraf A, Al-Sayed N, Araujo F, Ashavaid TF, Banach M, Béliard S, Benn M, Binder CJ, Bogsrud MP, Bourbon M,
Chlebus K, Corral P, Davletov K, Descamps OS, Durst R, Ezhov M, Gaita D, Genest J, Groselj U, Harada-Shiba M, Holven KB, Kayikcioglu M, Khovidhunkit W, Lalic K, Latkovskis G, Laufs
U, Liberopoulos E, Lima-Martinez MM, Lin J, Maher V, Marais AD, Marz W, Mirrakhimov E, Miserez AR, Mitchenko O, Nawawi H, Nordestgaard BG, Panayiotou AG, Paragh G,
Petrulioniene Z, Pojskic B, Postadzhiyan A, Raslova K, Reda A, Reiner Z, Sadig F, Sadoh WE, Schunkert H, Shek AB, Stoll M, Stroes E, Su TC, Subramaniam T, Susekov AV, Tilney M,
Tomlinson B, Truong TH, Tselepis AD, Tybjeerg-Hansen A, Vazquez Cardenas A, Viigimaa M, Wang L, Yamashita S, Tokgozoglu L, Catapano AL, Ray KK;

On behalf of the EAS Familial Hypercholesterolaemia Studies Collaboration (FHSC) Investigators.

EAS FHSC Investigators. Lancet 2021; 398(10312):1713-1725. doi: 10.1016/50140-6736(21)01122-3.



Age at FH diagnosis among Adults with HeFH

270 years [N 5-1% Age at FH diagnosis
8-4% - Men .
60to <70 years [N 1o Women Median 44.4 years (IQR 32.5 - 56.5)
13-6% Men 43.0 years (32.0 —54.4)
50 to <60 years [ 19-0% Women 46.0 years (33.0 — 58.3)
20-3%
Mean difference: —2.5 years (95%Cl —2.8, —2.1)
40to <50 years [T 23-2%
19-4%
30 to <40 years [ 21-1% ]
18-6%
18to<30years I 101% 40.2% diagnosed age <40 years
17-7% — (Men: 42.3%; Women: 38.4%)
10 to <18 years [ 1.5% D
1-5%
S— 0 i
ctoyears J o 2.1% diagnosed age <18 years
0-6% %
0 5 10 15 20 25 30

_ . . . . EAS FHSC Investigators. Lancet
n = 30,560 participants Proportion of participants (%) 2021;398(10312):1713-1725.



International collaboration
towards understanding the
contemporary burden of
Familial Hypercolesterolaemia

HELLAS FH REGISTRY

; ""*\.-DO‘E EAnvikn Etapeia AOnNpookAnpwong

Hellenic Atherosclerosis Society

EAANVIKN ETAipia ABNpoockKANPwWoNG

TitTAoc MeAéTNng
EOGvikKo Mnrtpcwo Karaypagpng AcBevayv Hs Olkoyevh YITepXoAnoTepoAaiuia —
The Hellenic Familial Hypercholesterolemia Registry: “Hellas-FH”

MPQTOKOAANO MHTPQOY KATATPAD®HIZ AZOENCQN



Eéémén HELLAS-FH Registry

3255
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Coronary disease & Untreated coronary

I I F I I death before age 20 disease before age
¢ ¢
Homozygous FH Heterozygours FH
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« O1 acBeveic pe FH kabuotepouyv
va diayvwoBouv

Cumulative LDL-C (mmol)
")
<)

(2O )

=}

Age in years

14
44 ET n Nordestgaard BG et al. Eur Heart J 2013; 34:3478-3490a

T20M | 7,500%

 O1 acBeveic pe FH €xouv e [ 25,600%
GUXVA GUVOONPOTNTEC
Hypertension [ 27,300%

HyperTRG (TRG>200 mg/dL) | 18 600%

KD (e R<A0 ml/min m 0 NN%
Rizos CV et al. Achieving low-density lipoprotein cholesterol targets as assessed by different methods in patients with familial hypercnotesterolemia:|an analysis from the
2020 May 28;19(1):114.

ELLAS-FH registry. Lipids Health Dis.




HELLAS-FH: Results

« O1 acBeveic pe FH £xouv auénuevo emmoAacpo ASCVD

30%
25%
20%
15%
10%

5%

0%

25,7%
22,8%

4,2% 3,1% 2 6%
B b =

ASCVD CAD Carotid artery Stroke PAD
disease

Rizos CV et al. Achieving low-density lipoprotein cholesterol targets as assessed by different methods in patients with familial hypercholesterolemia: an analysis from the HELLAS-FH registry. Lipids Health Dis.

2020 May 28;19(1):114.
Anagnostis P et al. Prevalence of Non-coronary Heart Disease in Patients with Familial Hypercholesterolemia: An Analysis from the HELLAS-FH. Curr Pharm Des. 2021;27(21):2537-2544.




HELLAS-FH: Results

* O1 acBeveic pe FH £xouv moAu auénpeva emimeda XoANGTEPOANG

mg/dL mTCHOL =TRG =HDL-C = LDL-C mnonHDL-C m=Lp(a

ATIOAIYIKO TTPOWIA
350 326

300
250
200
150

128

100

51

50

Rizos CV et al. Achieving low-density lipoprotein cholesterol targets as assessed by different methods in patients with familial hypercholesterolemia: an analysis from the HELLAS-FH registry. Lipids Health Dis.

2020 May 28;19(1):114.



www.hellasfth.gr
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T1 €ival n

HellasFH
MAFKOEZMIA HMEPA
OIKOIMENOYX YINEPXOAHETEPOAAIMIAX

Familial Hypercholesterolemia (FHD

24 EMNTEMBPIOY
MdaBe 11 onuaivel, unopsi va o agpopd!
www.hellasfh.gr

OIKOINENHX YINEPXOAHZTEPOAAIMIA (FH);

Eilvol n 710 GUY VI KANEOVOoULKn vocog tou puetapoiicuot (1:250 dtou).
Or Av3pwIToL Ue OLKOYEVH VLITEQYXOANGTEQOAALULIO €xouVv yevvndel
pe oAV avenpeva ertizteda LD ("karng’) xoAncTteoAng.

Igwipa Kagdiaxka Eiteicodia

#

°
[/ \)

-

Avdpec ue FH ywpic
Hepameia £govv 50%
midavdiTnra va ggpavicouvv
KapSLaKo eTELGOHI0 £w¢ TNV
nixia Twv 50 £Tov.

I'vvaixes ue FH xwgeic
Pepagreia £xovv 30%
midavornta va EgEavicouv
kapdiaxd £mwe1oodio Ewg TRV
nlikia Twv 60 £TWV.

Iﬁ I'NQPIEZTE TA THMAAIA

= -

IoAv vynaii LDL (“kakit”)
XOANOCTEQOAN G£ UIKQETL NAIKIG.
>160 mg/dL oTa sTaidia

2190 mg/dL cTtovs evRAIKES

'
¥ OEPAIIEIA

4

Ogidia
l ‘oro Ofpua

%?'

AvEnugévoc Kivovvog

Kagdiakov
Emrsicodiov

Eyrkepalikov
Egrsicodiov

<>

‘CTOUG TEVOVTEG
ora PAfgpaga

INgowgos davatos

I'spovtoTofo:
Eu@avicn Asvkov
SaxTvidiov orov
BOAPO Twv patidv.

PAQUAKEUTLKIL AY@DYIL
(ocrativeg, Sfocusvon yolikov

0E£wv, avacToAsic arrogedpnong

TNG YOANOCTEQOANCG,
avactodsic PCSK9) o5

AraTgopn
& doknon

¥

Ozparmsia a@aigeong
ng LDL airo

TRV Kvkdogogpia

TOV QLHATOS GE TTOAD
GOBAPES TTEQLITTWCELS

Zvuveyiic
TagakoAovinon

©@gc

Av fvagc aIird tovg Vo yoveig

ITAGYEL ATTO

Owcoyevri YrregyoAnaregolauic,

vItapxel 50% mdavoTnrta

TO KGe walSi va tnv KAnEovouncet.

Ire@TEITE TOV £YyKAIQO
EAeyyxo Twv sTondidv,

AV JITAGYETE aIro TRV acieveia.
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HoFH

OMHAZuyn OIKOYEVAG YNEPXOANCTEPOAAIMiIa
LIa onavia 8avaTndgopd Uopdgn Olkoyevoug
YOepxXoANCTEDOAIUIAC

i e

EINAI NMATKOXIMIA

H HoFH eival ia cnavia maenon
nou ennpedsel nepimnou

1T oToug 300000

AvOPWIrouc Naykooic.

EINAI KAHPONOMIKH

H HoFH eival KANPOVOIKNA

AV KANPOVOINOEIC TNV LETAAAQEN KAl
ano Toug SUO yovelg TOTE NAoxXeIg ano
OEZuUyO OIKoOvYEVH YMERXOANCTELOAAIUIA

MIMOPEI NA AIATNQXIOEI

[Ma Tnv dIdyvowon TNG HoFH xpelidZeTal pia
anAn egE€Taocn aluaTocg, KA KAIVIKA eE€Taon

ano Tov yIaTpo KAl EvVA OIKOYEVEIAKO I0TOPIKO.

H HoFH pnopel va eniBeBalwBel |ue YEVETIKO
EAEYXO. TA KAIVIKA CNEIQ KAl TA CUMNTWHATA
TNC HOFH, akdua kal ol Tipgg tng LDL
XOANOCTEROANC, SIAPEPOUV O KABE AVOPLINO.

<

3

WPEIAAS,,

* 25500 %

MPOKAAEI
nPQIMH NOXO - -
Edv apeel xwplg 8spansiq,
efival NiIBavo va gugpaviotel
KAPSIAKA MNEOCBOAN M AIpVISIOS
OAvaToc M OTEVWON TNC AOPTIKAC
BAARDAC aKSIa Kal OTNV

epnpera. _IITI_
[ ]

E=AIPETIKA YWHAH XOAHEZTEPOAH

H HoFH odnyel os eniBeTikn
AONPOOKANPLWOoN (BACRN Twv
APTNEIV Arnoe TNV evanobeon
AINISV OTO TOXWIA ToOU).

H HoFH ©EPANEYETAI

H aAAQyeC oToV TPOMo Zwng oev

apkouv via va eepdarnsJocouv

a Tooo coBapri naenon.

AMAITETAl £vAC CLWOTOC CUVOUASIIOS
PAPAKEUTIKNG AYWYNC KAl O OPIOEVES
nepinTwoelc LDL apaipecnc ano 1o aljda.
MdavTa va CUpROUAEUEOCTE TO

vIaTpo odc.

oo

©EPATEIEZ

H  xopriynon  UnoAINISailixng
Bepanelac eival NoAU anoTeAe-
OUATIKA.

MepAaupPdaver TNV xXopriynon
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LDL-C TARGETS 2023
CVD RISK

VERY HIGH RISK

- ESTABLISHED ASCVD

- DIABETES WITH TARGET
ORGAN DAMAGE or >3 MAJOR

- FAMILIAL

HYPERCHOLESTEROLEMIA
PLUS 21 MAJOR RISK

FACTOR
NTRD 75

« HELLENIC SCORE II 210%

HIGH RISK

- SEVERE RISK FACTOR

. A
MAJOR RISK FACTOR

. >
PLUS 21 MAJOR RISK
FACTOR

- CKD 3

- AUTOIMMUNE
RHEUMATIC DISEASE/HIV
INFECTION

e HELLENIC SCORE II 2>5-
<10%

MODERATE RISK

- DIABETES <10 YEARS
IN PATIENTS <50
YEARS

e HELLENIC SCORE IT 21-
<5%

LOW RISK
HELLENIC SCORE II
<1%

| LDL-C <55 mg/dL
PLUS

LDL-C >50%

| LDL-C <70 mg/dL
PLUS

LDL-C ~50%

LDL-C <100
mg/dL

LDL-C <116
mg/dL




ALGORITHM FOR THE THERAPEUTIC MANAGEMENT OF

PATIENTS WITH DYSLIPIDEMIA 2023

2

STATIN** (HIGH- ON LDL CHOL GOAL BUT
INTENSITY STATIN ELEVATED TRIGLYCERIDES

TREATMENT IF VERY
NOT ON LDL CHOL GOAL _ HIGHEor HIGHLRISK) ‘

TRIGLYCERIDES 135-499 mg/dLIN A
PATIENT WITH ASCVD OR DIABETES PLUS

UPTITRATION OF STATIN INTENSITY TO
MAXIMUM TOLERATED

NOT ON LDL CHOL GOAL l

+ EPA 4 g/day

+ EZETIMIBE (FIXED-DOSE COMBINATION PREFERRED

21 MAJOR RISK FACTOR

‘ TRIGLYCERIDES 200-499 mg/dL IN A

NOT ON LDL CHOL GOAL PATIENT WITH DIABETES

ADHERENCE TO TREATMENT
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+FENOFIBRATE

+ PCSKO9i IF ASCVD or FH or STATIN INTOLERANCE AND LDL-C >THRESHOLD

*IF TRIGLYCERIDES>500 mg/dL = START IMMEDIATELY WITH FENOFIBRATE + STATIN == HIGHLY PURIFIED OMEGA-3 FATTY ACIDS
**|F LDL-C>110 mg/dL IN A PATIENT WITH ASCVD ->START IMMEDIATELY WITH HIGH INTENSITY STATIN PLUS EZETIMIBE (FIXED-DOSE COMBINATION PREFERRED)



ALGORITHM FOR THE THERAPEUTIC MANAGEMENT OF

PATIENTS WITH DYSLIPIDEMIA 2023
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ALGORITHM FOR THE THERAPEUTIC MANAGEMENT OF

PATIENTS WITH DYSLIPIDEMIA 2023
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ANTIMETQTTIZONTAZ TON AZOENH ME
OIKOINENH YTTEPXOAHZTEPOAAIMIA

ROSUVASTATIN 40 mg X 1

AMEZH ENAP=H!



ETTITYTXANONTAZ TOYZ ZTOXOYZ THZ
OEPATIEIAZ

TIPOZOHKH EZETIMIBE 10 mg X 1



TTPOZOXH! ZYMBOYAH I'TA ATAKOTIH
2TATINHZ + EZETIMIMITHZ ~3 MHNEZ
TTIPIN TTIPOTPAMMATIZMO ETTOMENHZ
KYHZHZ

2TH AIAPKEIA THZ KYHZHZ KAI THZ
FTAAOYXIAZ ETIITPETTIETAI MONO H
KOAEZEBEAAMH-LDL AZAIPEZH ZE BAPIEZ
TTEPITITSQZEIZ




2TH ATIAPKEIA THX KYHZHXZ KAI THZ
FTAAOYXIAZ ETIITPETTIETAI MONO H

KOAEZEBEAAMH-LDL AZAIPEZH ZE BAPIEZ
TTEPITIT(ZEIZ




pZy U.S. FOOD & DRUG

ADMINISTRATION

Statins: Drug Safety Communication - FDA
Requests Removal of Strongest Warning Against
Using Cholesterol-lowering Statins During
Pregnancy

Subscribe to Email Updates f Share in Linkedin | &% Email | &=k Print

[Posted 07/20/2021]

FDA expects removing the contraindication will enable health care professionals and
patients to make individual decisions about benefit and risk, especially for those at very

high risk of heart attack or stroke. This includes patients with homozygous familial
hypercholesterolemia and those who have previously had a heart attack or stroke.




HELLAS-FH: Results

- Ot acBeveig pe FH xpnlouv emmpocBetng . : . ,
utroAtmdagikng Beparmeiag Ot acBeveig pe FH GUP)gSGK;fnCOUV Bepameiag pe

LDL-C target achievement
100%
80%
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40%

20%
2.60/0 5.80/0
00/0 I _

B Current Treatment

B Maximum statin/ezetimibe treatment

m Eligible = Non Eligible

Rizos CV et al. LDL cholesterol target achievement in heterozygous familial hypercholesterolemia patients according to 2019 ESC/EAS lipid guidelines: Implications for newer lipid-lowering treatments. Int J

Cardiol. 2021 Oct 21:50167-5273(21)01578-3. doi: 10.1016/j.ijcard.2021.10.024



ALGORITHM FOR THE THERAPEUTIC MANAGEMENT OF

PATIENTS WITH DYSLIPIDEMIA 2023

STATIN** (HIGH- ON LDL CHOL GOAL BUT
INTENSITY STATIN ELEVATED TRIGLYCERIDES

TREATMENT IF VERY
NOT ON LDL CHOL GOAL _ HIGHEor HIGHLRISK) ‘

TRIGLYCERIDES 135-499 mg/dLIN A
PATIENT WITH ASCVD OR DIABETES PLUS

UPTITRATION OF STATIN INTENSITY TO
MAXIMUM TOLERATED

NOT ON LDL CHOL GOAL l

+ EPA 4 g/day

+ EZETIMIBE (FIXED-DOSE COMBINATION PREFERRED

21 MAJOR RISK FACTOR

‘ TRIGLYCERIDES 200-499 mg/dL IN A

NOT ON LDL CHOL GOAL PATIENT WITH DIABETES

ADHERENCE TO TREATMENT

THERAPEUTIC LIFESTYLE CHANGES-

+FENOFIBRATE

+ PCSKO9i IF ASCVD or FH or STATIN INTOLERANCE AND LDL-C >THRESHOLD

*IF TRIGLYCERIDES>500 mg/dL = START IMMEDIATELY WITH FENOFIBRATE + STATIN == HIGHLY PURIFIED OMEGA-3 FATTY ACIDS
**|F LDL-C>110 mg/dL IN A PATIENT WITH ASCVD ->START IMMEDIATELY WITH HIGH INTENSITY STATIN PLUS EZETIMIBE (FIXED-DOSE COMBINATION PREFERRED)



ELIGIBLE PATIENTS FOR PCSK9 INHIBITORS

ON HIGH-INTENSITY STATIN
TREATMENT
(ATORVASTATIN 40/80 mg,
ROSUVASTATIN 20/40 mg)

1. ASCVD PLUS FH OR RECURRENT/PROGRESSIVE DISEASE DURING THE LAST 2
YEARS OR PREMATURE ASCVD (MEN <45/WOMEN <55 YEARS ) WITH LDL-C 270

mg/dL

2. OTHER ASCVD AND LDL-C 2100 mg/dL PLUS EZETIMIBE 10 mg OR
MAXIMUM TOLERATED

STATIN PLUS EZETIMIBE
WHEN STATIN INTOLERANT

3. FAMILIAL HYPERCHOLESTEROLEMIA AND LDL-C 2100 mg/dL




RedUction of LDL-C With PCSK9 InhibiTion in HEteRozygou
HyperchQOlesteRolemia Disorder Study-2 (RUTHERFORD-2)

Key Inclusion Criteria

+ Patients 18-80 years with
HeFH

Stable dose of statin
with/without approved
lipid-lowering therapy for = 4
weeks before screening
Key Exclusion Criteria

* Known clinical/genetic
diagnosis of homozygous FH
NYHA class Il or IV HF;
LVEF < 30%

Acute or unstable cardiac
event within 3 months of
randomization

Uncontrolled hypertension;
typelDM; moderate-to-

Evolocumab 140 mg SC Q2W
(n =111)2

Evolocumab 420 mg SC QM
(n =110)

—>

Maximum 6 weeks

-
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severe renal dysfunction;

o

active liver disease (> 2 x g(')Tnei Dayl Week2 Week4> Week6® Week8
ULN); CK >3 x ULN Q2W SC Administration 4 4 } } t

(Evolocumab or PBO)
QM SC Administration f f f
(Evolocumab or PBO)

a0ne patient in each of the Q2W dosing groups withdrew consent before treatment and did not receive study drug; the remaining 329
patients received 2 1 dose of study drug. PInjections were self-administered at home. ¢Final AE data were collected by telephone for
patients who received the study drug Q2W.

AE = adverse event; CK = creatine kinase; FH = familial hypercholesterolemia; HeFH = heterozygous familial hypercholesterolemia;
HF = heart failure; LDL-C = low-density lipoprotein cholesterol; LVEF = left ventricular ejection fraction;

NYHA = New York Heart Association; PBO = placebo; Q2W = once every 2 weeks; QM = once monthly;

SC = subcutaneous; type 1 DM = type 1 diabetes mellitus; ULN = upper limit of normal.

Raal FJ, et al. Lancet. 2015; 385:331-340.
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Evolocumab Q2W Significantly
Reduces LDL-C by 61% in Patients With HeFH futh?rffr({;?
.

-

o0 -| Placebo Q2W (n = 54) —e- Evolocumab 140 mg Q2W (n = 110)
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Evolocumab Q2W T T T T T

The treatment difference of evolocumab compared with placebo at the mean of

weeks 10 and 12 and at week 12 was —60% and —-59%, respectively (P < 0.0001)

The arrows below the graph represent time points of evolocumab administration. Error bars are standard errors. The percentage
change in LDL-C was ascertained by the Friedewald formula, with reflexive testing through preparative ultracentrifugation when
the calculated LDL-C was < 40 mg/dL (1.0 mmol/L) or triglyceride concentration was = 400 mg/dL (4.5 mmol/L).

Avg = average; HeFH = heterozygous familial hypercholesterolemia; LDL-C = low-density lipoprotein cholesterol; —
Q2W = once every 2 weeks; Wk = week.

Adapted from Raal FJ, et al. Lancet. 2015;385:331-340.



ETTITYTXANONTAZ TOYZ ZTOXOYZ THZ
OEPATIEIAZ

TIPOZOHKH EVOLOCUMAB 140 mg Q2W
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Trial Evaluating PCSK9 Antibody in Subjects Ntesla

With LDL Receptor Abnormalities Part B (TESLA) \/
. .

Key Inclusion Criteria

* Male and female 2 12 to
< 80 years with homozygous
FH

* Fasting LDL-C = 130 mg/dL

» Fasting TG < 398 mg/dL

» Body weight = 88 pounds

Key Exclusion Criteria

» Lipoprotein apheresis within 8
weeks before screening

* Use of mipomersen or
lomitapide within the
preceding 5 months

« NYHA class Il or IV HF;
LVEF < 30%

* Uncontrolled serious cardiac
arrhythmia/MI in past 3

Evolocumab 420 mg SC QM
(n =33)

months
+ Uncontrolled hypertension I ----------- l s I I I I T .
Day 1 Week 2° Week 4 Week 6 Week 8 Week 10P Week 12
QM SC Study Drug
Administration f f f

aRandomization stratified by screening LDL-C (< 425 mg/dL or = 425 mg/dL)
bWeek 2 and week 10 study visits were optional. 1 mmol/L LDL-C = 38.6 mg/dL; 1 mmol/L TG = 88.5 mg/dL.

AE = adverse event; FH = familial hypercholesterolemia; HF = heart failure; LDL-C = low-density lipoprotein cholesterol;
LVEF = left ventricular ejection fraction; Ml = myocardial infarction; NYHA = New York Heart Association; PBO = placebo;
QM = once monthly; SC = subcutaneous.

Raal FJ, et al. Lancet. 2015; 385:341-350.



Inhibition of PCSK9 with evolocumab in homozygous
familial hypercholesterolaemia (TESLA Part B):
a randomised, double-blind, placebo-controlled trial

Frederick ) Raal, Narimon Honarpour, Dirk J Blom, G Kees Hovingh, Feng Xu, Rob Scott, Scott M Wasserman, Evan A Stein, for the TESLA Investigators™

] b s (-39 |_LDL=C: 347 mg/dL—243 mg/dL

c O
2% 10-
3 420 mg/month s.c ______________{
S 5 0- ===oo--
£ S
% & -10+
D T
£.8 20-
R 2
2 £
40 -1 I I I I
Baseline Week 4 Week 6 Week 8 Week 12
Number of patients Study week
analysed at each visit
Placebo 16 16 15 16 15
Evocolumab 33 32 28 32 29

Figure 2: Mean percentage change in ultracentrifugation LDL cholesterol concentration from baseline to
week 12

wwwwwr.thelancet.com Published online October 2, 2014



Impact of Mutation Status on Therapeutic
Efficacy of PCSK9 Inhibitors

TAUSSIG: Evolocumab in Patients With HoFH (N = 54)¢6

LDLR LDLR LDLR APOB PCSK9/
Unclassified=  Defective? null-null LDLR ARH
% O | | | '
oJ
T -10 -6
9
= 20
n‘;’ 30 -23 -24
o 40 Non-null
L - ~
p mutations
£ -50 43
S 5% o1

o
o

Patients with LDLR null-null mutations

experienced lower reduction in LDL-C levels

2 One or both alleles.




The NEW ENGLAND JOURNALof MEDICINE

Evolocumab in Pediatric Heterozygous FH

DOUBLE-BLIND, RANDOMIZED, CONTROLLED TRIAL

Subcutaneous Subcutaneous
Evolocumab Placebo

A PS> (420 mg/mo)
Patients 10—-17 year?of ageD
with heterozygous familial
hypercholesterolemia N=104 N=53
Percent change in 44.509
LDL cholesterol, «J /O
baseline to 24 wk Difference, —38.3 percentage points; 95% CI, —45.5 to —31.1; P<0.001

Absolute change in LDL —77.5mg| dl =9.0, ﬁ]gkm
Difference, —68.6 mg/dl; 95% CI, —83.1 to —54.0; P< 0.001

In pediatric patients with FH, evolocumab effectively reduced LDL cholesterol levels.

R.D. Santos et al. 10.1056/NEJMo0a2019910 Copyright © 2020 Massachusetts Medical Society
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Bempedoic Acid and Reduction in LDL-C
in HeFH!¢
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Mean % Change in TC, LDL-C, and Apo B Through the Efficacy Phase
(ITT, LOCF)

Mean Change from Baseline (%0)
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Evinacumab and Reduction in LDL-C

20 —

in HoFH13
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LDL-C was lower in the evinacumab group vs
placebo for both null-null and non-null variants
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LDL apheresis is current standard of care for HoFH

When LDL-C> 300 mg/dL on maximum therapy
(or >200 mg/dL if CVD present)




Treatment Algorithm for Severe FH

70 mg/dL (ACC/AHA)?
MalSIAN or 55 mg/dL (ESC/EAS)?

Severe
FH HeFH HoFH
Apheresis
PCSK9 and/or emerging
Add inhibitor therapies
m 6-12 wk N 12 wk 4-6 wk b
o =
+ Bempedoic « Alirocumab * Lomitapide
acid (HeFH) * Evolocumab - ANGPTLS3
* Inclisiran inhibitors

(emerging) (emerging)




The Future )

CrisprCas9 gene editing (in primates)

" o . ) .
PCSK9 gene editing % PCSK9 reduction % LCL-C reduction
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knockdown of PCSK9in the liver after asingle infusion of lipid nanoparticles, with
concomitantreductions inblood levels of PCSK9 and low-density lipoprotein
cholesterol of approximately 90% and about 60%, respectively; all of these changes
remained stable for at least 8 months after asingle-dose treatment. In addition to

Musunuru, Nature 2021
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OIKONENHZ YTTEPXOAHZTEPOAAIMIA

1. To mio ouxvo yeveTIkO voonua Tou
ueTaPoAiopov

2. Tlpwiyn kapdiayyeiakn voooc

3. O1 nepioooTepol aocOeveic OV EXOUV
diayvwoOei kai dev Aaupavouv Oepanceia

4. O1 nepioooTepol aoOeveic wou Aapypavouv
Ocpancia Exouv TigEC LDL-C ekTOC oTOXOU




FH: H NOZOZ EINAI TTANTOY IYPQ MAZ
KAI ATAIPEI ZQEZX!

Madonna Lisa Maria di Gherardini
Born Florence 1479
Died 1516 age 37 years

Dequker et al 2004, Medical Archaelogy IMAJ
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94" Congress

24-27 May 2026 | Athens, Greece
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