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Ta tehevtaia 2 ypovia:

Attended conferences, advisory boards and gave talks sponsored by MSD,
Angelini, Amgen, Sanofi, Servier

Chairperson: Expert Panel on 1. Postprandial Lipemia,
2. Longevity Syndrome
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Burden of disease by cause, World, 2016

Total disease burden, measured in DALYs (Disability-Adjusted Life Years) by sub-categories of disease or injury.
DALY's are used to measure total burden of disease - both from years of life lost and years lived with a disability. One

DALY equals one lost year of healthy life.

Cardiovascular diseases | 5.2 millon
Diarrhea & common infectious diseases ||| NI ;¢ 56 million
Cancers | 213,22 ilion
Other NCDs [ 19604 million
Neonatal disorders || NNERNGEEEEEEEEEEE 16357 million
Mental and substance use disorders || S 15251 million
Musculoskeletal disorders || NN 1:0.03 million
Diabetes, blocd, & endocrine diseases ||| NEGTTNGGGGEGEGEGEGEGEGEGEGEEE 133.75 million
Unintentional injuries || NI 107.42 million
Meurological disorders || NG 10352 million
HIV/AIDS and tuberculosis || NG 101-13 million
Respiratory diseases || NG ©2.53 million
Transport injuries [ 78.05 million
Malaria & neglected tropical diseases || N NN 75 milion

Nutritional deficiencies ||| B ©0-94 million
Liver diseases |JJili] 38-86 million

Self-harm [ 35.15 million
Digestive diseases [l 34.37 million
Interpersonal violence [l 23.57 million
Other communicable diseases [JJij 23.47 million
Maternal disorders [JJjj 13.76 million
Conflict and terrorism [JJj 10.33 million
Natural disasters | 617,083.85

0 50 million 150 million 250 million 350 million

Source: IHME, Global Burden of Disease CC BY-3A



Ta Noooota Enetcodiwv Meta ano EM Auéavovtatl Akoun kat Meta
Vv Napodo Etwv amnod 1o ApxLko Eneltcodlo

20 Odvarog kapdiayyelakig atttoloyiog / EM/AEE

15,1%

ABpoiotiki Entimtwon (%)

1°'Etog 2°°ET0C 3°°ET0Cg 4°°Etog
‘Erog MapakoAolOnong

Mntpwo REACH: Aob¢sveic us mponyouusvo EM kai xwpic 10Topik6é AEE i TIE, F-up 4 étn

Aedoyuéva arrd 16.770 aobeveic ue EM kai xwpig 10topikd AEE/IE, or otroiol evrdx6nkav oro Mntpwo REACH (uia 61e6vig, TpoOoTTTIKN
UEAETN ouddwyv, uéow Taparipnong, oc 68.236 e€wrepikous aaBeveic amrd 44 ywpes e 2N, AEE/IE f ue moAAammAoug MK),

To 80% twv aocBevwy tTou evidyxOnkav AGuBavav Beparreia pe orarivn Kard tnv évapén tng HeAETNS. Abtan J, et al. Clin Cardiol. 2016, Steg PG, et
al. JAMA. 2007.
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H KAN kot to AEE eival Kuplec Attiec Avamnnpiog MNaykooutlwg

MeAétn Maykdoutov @optiov Noonuatwy 2013

Noocooto ZuvoAkwv DALY (%)
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MAaioto extipnong tou GBD: moAUESVIKO EPELVNTIKO TIPOYPAULIO CUVEPYOLOC, TO ortoio eptAauBave Eva ueydaio eUpoc nnywv Sedouevwv
Kot ueBodwv yLa tnv mapaywyn anoteAeouatwy ue Baon tnv nAkia, to @UAo kat tn xwpa yio ta €tn 1990 ewc 2013.

Mooootiaia ouuustoxn (%) otaBuiouevwy we mpoc tnv nAikioe DALY tou AEE o€ ouykpton ue 10 aAdec kuplec autiec DALY, maykoouiwg, 2013
DALY = blopdwuéva yia avannpia €tn {wng. GBD = naykoouto @optio voonuatwv. Feigin VL, et al. Neuroepidemiology. 2015.
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PCSK9

[Ipo-mpwteivn PCSK9
Proprotein Convertase Subtilin/Kexin 9 gene



PCSK9

Exppdleton 6Tt0 Nmap, to KOTTOPO TOL EVIEPOL KOL TO,
VEQPPIKA KVTTOP.

Kwotkomoteitar and to yoviolro PCSK9

H PCSK9 6pa ¢ popiokdc cvvodoc (chaperone) kot
oecuevETAL 6T OoUIKT TepLoyn tov LDLR.



PCSK9
Gain-of-function

H petdAAaEn oonyel oto povotumo FH

~ 2% tov ntacyoviav ond FH &yovv PCSK9 petdAioén



PCSK9
Loss-of-function

Onw¢ etvar  R46L (3.6% tov Asvkav), 1 Y142X ko n C679X
(2.6% TV APPOOUEPIKOVDOV)

O petaArdéerc Y142X kar C679X ocvoyetiCovral e
WLDL-C koté 28%
WV kapdrakdv coppopdtov katd 88%



A
LDLR

Recycling LoL

Recycling
Endosome

Endosome Endosome l

sEERy ——\
. LDLand LDLR £
LDL-degradation ane LDL and LDLR {
. Degradation .
Degradation
Lysosome Lysosome
Hepatic cell Hepatic cell Hepatic cell

' o O LDL particle ~/ PCSK9 ~/ PCSK9 Mutant

Kolovou G. Severe Hypercholesterolemia Phenotype. Nova Science Publishers, 2018




mRNA Disease-Associated Protein

, Traditional
Transcription Translation o Drug

>

Transcription

Antisense Drug

(Oligonucleotide) ., No Disease-Associated
Proteins Produced

Crooke R, et al. Adapted from: Crooke ST, ed. Antisense drug technology: principles, strategies and applications. 2nd ed. Boca Raton, FL:
CRC Press, 2007:601-639
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and Women’s Hospital and Harvard Medical School Sabatine MS et al. Am Heart J 2016:173:94-101




ACC 2018, Odyssey

15 7
ARR* 1.6%
12 -
. Placebo
X 917
L Alirocumab
<
= 67
3 -
HR 0.85 (95% CI 0.78, 0.93); P=0.0003
0 1 1 1 1
0 1 2 3 4
Number at Risk Years Since Randomization
Placebo 9462 8805 8201 3471 629
Alirocumab 9462 8846 8345 3574 653



Expert Consensus
Expert consensus on the rational clinical use of

proprotein convertase subtilisin/kexin type 9 (PCSK9)
inhibitors

Apostolos Achimastos,: Theodoros Alexandrides,.Dimitrios Alexopoulos,s

Vasilios Athyros,sAlexandra Bargiota,s Eleni Bilianou,s Christina Chrysochoou,7 Evridiki
Drogari,s Moses Elisaf+,s Emanouel Ganotakis,cloannis Goudevenos,i1loannis
loannidis,12Genovefa Kolovou,i: Vasilios Kotsis,1a loannis Lekakis,1s Evangelos
Liberopoulos,is Andreas Melidonis,17 Vasilios Nikolaou,:1s George Ntaios,:s Nikolaos
Papanas,zo Stavros Pappas,2: Christos Pitsavos,2: Loukianos Rallidis,2s Dimitrios Richter,24
loannis Skoumas,2s Nicolaos Tentolouris,zs Dimitrios Tousoulis,2 Alexandros Tselepis,2s
Konstantinos Tsioufis,2o Dimitrios Tziakas,soKonstantinos Tziomalos,s: Panagiotis Vardas,s:
Charalabos Vlachopoulos,s:: Dimitrios Vlahakossa

Hormones, 2016
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MTTP inhibitor, Lomitapide

WV LDL 46%

Kolovou G, et al. Microsomal Transfer Protein Inhibitors, New Approach for
Treatment of Familial Hypercholesterolemia, Review of the Literature, Original
Findings and Clinical Significance. Cardiovasc Therap, 2015
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Very high CV risk

Secondary prevention or (rarely) in primary prevention
| LDL-C reduction
>/=50% from baseline and LDL-C goal of <55 mg/dL

ASCVD pts who experience a second vascular event within 2 years while

taking maximally tolerated statin-based therapy
| LDL-C reduction
LDL-C goal <40 mg/dL



High CV risk

| LDL-C reduction

/=50% from baseline and LDL-C goal of <70 mg/




Moderate CV risk: LDL-C <100 mg/dL

Low CV risk: LDL-C <116 mg/dL




MTP1 £ LA




12 HoFH pts LL drugs *+ biweekly LA
+
Lomitapide 3-24 months (13.8 = 7.9)

Baseline LDL-C 900 mg/dL (348-1070)
After LL drug 383.5 mg/dL (214-866)
After LL drugs + Time-averaged (C,,g) was 288 mg/dL (183.7-
716.6)
+
lomitapide |LDL-C further by 56.8% vs LL drugs alone
by 54% vs LL drugs + LA (Cayc)-

Microsomal triglyceride transfer protein inhibitor (lomitapide) efficacy in the
treatment of patients with homozygous familial hypercholesterolaemia.

Kolovou G, Diakoumakou O, Kolovou V, Fountas E, Stratakis S, Zacharis E,
Liberopoulos EN, Matsouka F, Tsoutsinos A, Mastorakou I, Katsikas T, Mavrogeni S,
Hatzigeorgiou G. Eur J Prev Cardiol. 2019
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LL+LA |2] PCSK91+LA




Table 1. Baseline characteristics of the patient population (n=17)

Age (years) mean * standard deviation 54.6 +14.0
Male /Female (n) 9/8

BMI (kg/m?2) 25.6+2.2
Evolocumab/Alirocumab (n) 9/8
Coronary Heart Disease (n) 13

Aortic valve replacement (n) 2
Diabetes Mellitus type 1 (n) 1
Hypertension (n) 3
Atorvastatin 80 or rosuvastatin 40 mg/daily (n) 17
Ezetimibe 10 mg/daily (n) 17
Colesevelam 1,875 mg/daily (n) 3
B-blockers (n) 13
Calcium channel blockers (n) 3
Acetylsalicylic acid (n) 13
Diuretics (n) 3

Coumarin (n) 2




Statins+ezetimibezcolesevelam: TC: 268, LDL: 198, HDL.:46,
TG: 126 mg/dL

LA (2-12ys): TC: 117, LDL: 50, HDL: 40, TG: 51 mg/dL,
Time-averaged LDL-C levels following LA was 155 mg/dL
PCSKOi: TC: 152, LDL: 100, TG: 95 mg/dL

LA was discontinued in all patients except for 2 who continued
once monthly

With PCSK9i, from CHD13 pts, 6 (46%) achieved LDL <70mg/dL
and 2 pts (15%) achieved LDL <100mg/dL

No serious side effects (skin irritation at the injection site).

Switching from lipoprotein-apheresis to proprotein convertase subtilisin/kexin type 9
inhibition in patients with heterozygous familial hypercholesterolemia: a pilot study.
Hatzigeorgiou G, Kolovou V, Katsiki N, Makrygiannis S, Vartela V, Mavrogieni M,
Karampetsou N, Mikhailidis D, Kolovou G. J Clin Apher 2019 in press
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TC

LDL-C

HDL-C

TG

Lipoprotein apheresis

Table 2. Lipid changes before and after the two treatments.

Before

268
(232, 331)

198
(169, 274)

46
(40, 59)

126
(97, 175)

After

117
(93, 129)

50
(43, 74)

40
(34, 52)

o1
(40, 75)

Absolute
acute

change

-160

(-118, -183)

-149

(-114, -159)

5
(-5 -8)

-85

(-44, -101)

%
acute
change

.54
(-47, -65)

-70
(-61, -77)

11
(-9, -18)

-55
(-47, -66)

Time-averaged

p levels between
LA sessions
<0.001
0.001 155 (121, 176)

0.001

0.001

Before

269
(254, 281

190
(152, 210

43
(39, 56)

127
(109, 175




Table 3. LDL-C target attainment

Patients that achieved
Patients that achieved LDL-C target according to
LDL-C target immediately time averaged LDL-C

Patients that achieved
LDL-C target after PCSK9

after LA session, n(%) between LA sessions, inhibitor, n(%)
n(%)
Patients with LDL-C target 6 (46%) 1(7.7%) 6 (46%)
<70mg/dl (13 cases) ? e 0
Patients with LDL-C target 2 (50%) None 2 (50%)

<100mg/dl (4 cases)




Conclusions

% In FH pts, new drugs | LDL consistently vs transient | with LA

% Some pts, who will not reach recommended LDL goal will still need LA
% Combination treatment | frequency of LA.

¢ Larger trials are required to establish the clinical implications of PCSK9i

In pts previously treated by LA.



