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H LDL-x wc airioAoyikoc napayovrag KAN

MeExpl 300 mg% XoAnoTePIVNC ainaTog
dEov va BewpnOei puaIoAOyIKOV
(Eowrepikn NaBoAoyia AavorrouAou 1966)

B Secondary endpoint
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Giugliano RP. Lancet 2017;390(10106):1962-71 4




Goal for all patients with ASCVD Goal for high-risk patients with ASCVD

LDL-C 1988 1993 2004 2012 2017 2018 2019
ATPI ATP N  ATP lll Update AACE AACE US Multi-Society ESC/EAS

mmolL. mg/dL

34 130

26 100

1.8 70 High-Risk Goal High-Risk Goal

High-Risn —_

.
ESC/EAS 2011)

(LDL-C<70 mg/dL)

1.4 29

1.0 40




Nooo ac®paAn €ival Ta noAu xapnAa eningda tng LDL-x?

Association Between Achieved Low-Density
Lipoprotein Cholesterol Levels and Long-Term
Cardiovascular and Safety Outcomes: An Analysis
of FOURIER-OLE

Achieved LDL-C
100 - r—p— <2()
—@— 20—<40
—— 40-<55
e 55—<70
—— =70

80

f_

_f
T TNy =

40 - T 5 e -~

LDL-C (mg/dL)

———% = . = 64% <40 mg/dL

o — —@ —p 3 — —5 24% <20 mg/dL
(n=1592)

| | | | |
12 24 48 72 120 168 260
Time (weeks) since enroliment

Gaba P. Circulation 2023;147:1192-1203 ¢
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Small molecules

* Bempedoic acid
* Pemafibrate
* lcosapent ethyl

Antibodies
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Small molecules Antibodies ASO siRNA Proteins

and peptides
S ol ﬁf "N PDOV

* Bempedoic acid ‘ « Evinacumab * Volanesorsen * Inclisiran
« Pemafibrate - Evolocumab * Vupanorsen * Olpasiran
* lcosapent ethyl « Alirocumab * IONIS-APO(a),, fanheat

+ IONIS-APO(a)L.,




Mnepnedoiko o&u

Selective Activation of Bempedoic Acid in Hepatocytes

Bempedoic acid is a pro-drug that requires conjugation to coenzyme —— —
A to form a thioester. Hepatocytes, but not skeletal myocytes = R ATPcitrate vase
express the activating enzyme SLC27A2. This prevents the drug B, (ACL)
from inhibiting the target enzyme ATP-citrate lyase in myocytes, S
reducing the likelihood of muscle symptoms encountered with statin Pitnin > <
Mevalonic acid
HMG-CoA
p Squalene
T lCholeslerol
TLDI{TLDL-C CIearance—)lPlasma LDL-C

Activation in

G Active Inhlb;tOl' (.;f i i
cholesterol synthesis g 'l liver not muscle

Nissen SE. N Engl J Med 2023,;388:1353-6410



Clear Outcomes

e 13970 aoBeveic (70% KAN) pe duoavecia oTIC
OTATIVEC TUXAIOTTOINONKAV O& PTTEUTTEDOIKO OCU 1
EIKOVIKO (PAPUAKO

e Aidpkela F/U 42 unvec.

e [1pwWTaPXIKO KATAANKTIKO onueio Bavarneopa Kal
un KA cupfdauarta

Nissen SE. N Engl J Med 2023;388:1353-64
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4-component MACE

HR 0.87 (95% CI 0.79-0.96)
P=0.004

Absolute risk reduction 1.6%
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YWnAOTEPQ TTOOOOTA OUPIKAG apBpiTIdAC

Nissen SE. N Engl J Med 2023;388:1353-64 12



Néoo eAartwvel Tnv LDL-X 0 ouvouaocpég Néoco eAartwvel Tnv LDL-X 0 cuvduaouog

MTTEMTTEDOIKOU 0&£0G + ECETIMIMTIN? MTTEMTTEDOIKOU 0&£0G + oTaTivn + €(ETINIPTIN?
— ¢ 30TaoBeveElC HE FA N TIoU EAGBAVaV e 63 aoBeveic xwpic CVD R ZA pe LDL-C =155 mg/dL
orativn (LDL-C =150 mg/dL) Tuxaiotromn@nkav Tuxaiotroiidnkav 2:1 og cuvduaouo bempedoic (180

2:2:1 ouvduaouo bempedoic+EZ, bempedoic, EZ

A EIKOVIKG X 12 £BBOLIGBEC mg)+aTtoppPacTarivn (20 mg)+EZ ) €eIkovikO X 6 €30
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Balantyne CM. Eur J Prev Cardiol 2020;27:5694-603 Rubino J. Atherosclerosis 2021;320:122-8
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MeAéTn PROMINENT kai Trega@IpITpATn

e 10497 aropa pe ZA (67% pe KAN) utrd ortarivn, augnuéva TpiyAukepidia (270 mg/dL),
-X0A=33 mg/dL Kal x=/8 mg/dL TuxalotroinBnkav o€ mrepa@iutTpaTtn 0,2 gx2/nu vs
placebo x 3,4 €1n

e [1pwToyevr) KATAANKTIKG onuEia ToO oUVOAO Twv Bavatn@opwy Kal un KA cupBapdtwy

EAdTTWON TPIYA KaTd 26%, augnon HDL-x karda 5%

100+ 20—
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Aucnuéva TTooo0TA VEPPIKAG OUaAsIToupyiag kal PAERIKAC BpouBocuBoAIkAc vOoou
Das Pradhan A. N Engl J Med 2022, 387(21):1923-1934 15



EDITORIAL

The Fibrates Story — A Tepid End to a PROMINENT Drug

Salim S. Virani, M.D., Ph.D.

What do these findings mean for the future
= of fibrates and other therapies that primarily
B8 target triglycerides? First, fibrates should not be

used to reduce the risk of atherosclerotic cardio-
g vascular disease among statin-treated patients,

Virani SS. N Engl J Med 2022;387(21):1991-2



Recommendations for drug treatment of patients with

hypertriglyceridaemia

Recommendations

Statin treatment is recommended as the first
drug of choice to reduce CVD risk in high-risk
individuals with hypertriglyceridaemia [TG lev-
els >2.3 mmol/L (>200 mg/dL)].>**

In high-risk (or above) patients with TG levels
between 1.5—5.6 mmol/L (135—499 mg/dL)
despite statin treatment, n-3 PUFAs (icosapent
ethyl 2x 2 g/day) should be considered in

combination with a statin.””

In primary prevention patients who are at
LDL-C goal with TG levels >2.3 mmol/L
(=200 mg/dL), fenofibrate or bezafibrate may

be considered in combination with

In high-risk patients who are at LDL-C goal
with TG levels >2.3 mmol/L (=200 mg/dL),
fenofibrate or bezafibrate may be considered

in combination with statins.*%>~3%7-3>¢

Class* Level®

DESC 2019

Mach F. Eur Heart J 2020;,41:111-1887



Small molecules

R of

* Bempedoic acid
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o€ 4 g icosapent ethyl vs placebo x 5 €1n

MeAeTn REDUCE-IT

A Primary End Point
100+
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70-
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Patients with an Event (%)

20+
10+

30+
Hazard ratio, 0.75 (95% Cl, 0.68-0.83) L
P<0.001 e
Placebo o==*"
20 pod
..'-
_,o"'" Icosapent ethyl
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0 T | | T T
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Years since Randomization

25%

e EAGTTWON TWV TPIYAUKEPIBIWV KaTd 18%

Pleotropic Effects of Icosapent Ethyl

Endothelial function
4 NO production

4 Endothelium-dependent
vasodilation
¥ Reactive oxygen species

Plaque stability
¥ Plaque formation,
progression, and rupture
¥ Thrombosis
¥ Platelet activation
. Fibrous cap thickness

| Anti-inflammatory effects

¥ Proinflammatory

i eicosanoids and

_ o - ™ @ cytokines

\, ik : ' ‘ Inflammatory cell
N - recruitment

Bhatt DL. N Engl J Med 2019,380:11-22 19



ESC guidelines: recommendations for use of Icosapent ethyl

Recommendations for drug treatment of patients with
hypertriglyceridaemia

Recommendations Class® Level®

Statin treatment is recommended as the first
drug of choice to reduce CVD nisk in high-risk
individuals with hypertriglyceridaesmia [TG lev-
els >2.3 mmol/L (=200 mg/dL)].***

In high-risk (or above) patients with TG levels
between 1.5—5.6 mmol/L (135—499 mg/dL)
despite statin treatment, n-3 PLUFAs (icosapent

ethyl 22 g/day) should be considered in
74

combination with a statin.’

In primary prevention patients who are at
LDL-C poal with TG levels 2.3 mmol/L
(=200 mg/dL), fenofibrate or bezafibrate may

be considered in combination with
statins 395 307.356

In high-risk patients who are at LOL-C goal

with TG levels 2.3 mmel/L (=200 mg/dL),
fencfibrate or bezafibrate may be considered

305 —307 356

£ ESC 2019

in combination with statins.

Mach F. Eur Heart J 2020;41:111-88 ,,



Small molecules Antibodies ASO siRNA

» Bempedoic acid « Inclisiran
« Pemafibrate - Evolocumab * Vupanorsen * Olpasiran
* lcosapent ethyl « Alirocumab * IONIS-APO(a),, fanheat

+ IONIS-APO(a)L.,

kata Tng ANGPTL3
(otnv hoFH, IV)

Homozygous familial hypercholesterolaemia

Katda tng apoClll

§US Xulopikpovaipias

(Familial Chylomicronemia Syndrome, FCS)

Proteins
and peptides
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Small molecules Antibodies ASO siRNA Proteins
and peptides

W My POD

- Bempedoic acid + Evinacumab + Volanesorsen
+ Pemafibrate » Evolocumab + Vupanorsen : Olpasira

* lcosapent ethyl « Alirocumab * IONIS-APO(a),, C i
* IONIS-APO(a)L

Katda Tng PCSK9

KATA TNG apo(a) KaTd TnG apo(a)

22



NapepBaoceic eAartwong Lp(a)

2022 EAS Consensus on Lp(a)

ASO (pelacarsen)

siRNA (olpasiran)
A Change from Baseline to PAT in Lipoprotein(a) Level
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Tsimikas S. New Eng J Med 2020,382:244-55 Nissen SE. JAMA 2022;327:1679-87
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MeA€teg eAaTtTwong Tng Lp(a) eaong Il

Pelacarsen: avtivonuariké Olpasiran: uikp6 mmapeuBailiouevo
OAIYOVOUKAEOTIOIO MOpIo RNA
Lp(a)HORIZON OCEAN(a)

» Inclusion Criteria: History of MI, * Inclusion Criteria: History of MI,

History of ischemic stroke, PCI with a high-risk condition

history of PAD » Baseline Cut-Off Lp(a) Value: 200 nmol/L
« Baseline Cut-Off Lp(a) Value: 175 nmol/L * Primary Outcome: Composite of

» Primary Outcome: Composite of CHD death, MI, or urgent

cardiovascular death, MI, stroke, revascularization

and urgent coronary
revascularization requiring
hospitalization

Malick WA. JACC 2023;81:1633-45 2



Small molecules Antibodies ASO siRNA Proteins
and peptides

N7

+ Bempedoic acid + Evinacumab + \Volanesorsen
« Pemafibrate - Evolocumab * Vupanorsen * Olpasiran

« SLN360

» lcosapent ethyl « Alirocumab * IONIS-APO(a),,

+ IONIS-APO(a)L.,

Katda Tng PCSK9



Two Phase 3 Trials of Inclisiran in Patients
with Elevated LDL Cholesterol

e ORION-10: 1561 ao6. ye CVD, ORION-11: 1617 ao0. ye CVD 1) icoduvapo CVD, utro péyioTn aywyng
oTaTtivng Tuxalotroinénkav og 284 mg inclisiran sb évavTi eIKOVIKOU ¢apuAKOU

e Aldpkela TTapEpBaong 15 unveg

ORION-11: Efficacy
Durable, potent and consistent effect over 18 months

Percent change in LDL-C over time — observed values ITT patients

i i i i

S‘f 0 ‘ e == @t =@
% 20 Time-averaged A 50% A 54%
5 40 —— ——
= 60

L : 6 9 12 15 18

Months from start of treatment

P-value for placebo — inclisiran comparison at each time point <0.00001

Ray K. N Engl J Med 2020;382:1507-%9



3655 aoBeveic amd ORION 9, 10, 11, x18 pnRveg

Vi Vi V2 V

Visit 1 Visit2  Visit3  Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9
Day1 Day30 Day90 Day150 Day270 Day330 Day450 Day510  Day 540
L © Ll L & >

( g { Circulating PCSK9
Kaplan-Meier curves showing the cumulative event rate for MACE
.. ver
Cumulative probability % of MACE collected as AEs LDL-C ¢ by

Transcription *} Translation 12% 4 25%
Log rank

DNA mRNA ¢ Target protein 10% 4 P-value: 0.013 lacebo
B Cox HR (95% Cl) = 0.75 (0.60-0.94) clisiran Day 540 1.38 mmol/L

=S ® o

«. 2% -

Day 90 1.37 mmol/L

.
- ; B T . e e RSN R R e
Inclisiran (siRNA) Number of patients at risk
) . 1819 1798 1745 1708 1670 1637 1622 1578 39 0
siRNAs prevent protein 1833 1812 1782 1754 1726 1694 1678 1652 50 0
roduction by degradin ' J ' ' ' : : ' : L
proc 't / . gRN;\g 0 70 140 210 280 350 420 490 560 630
unique target m e i)

Ray KK. Eur Heart J 2023;44:129-38
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ZUMNEpAocHaTa
O1 TTUAWVEG TNG UTTOMITTIOAIUIKAG AYWYNG €ival O OTATIVEG, N

ECETIPIPTIT KOT T HOVOKAWVIKA OVTIOWHATA TTOU OVAOTEAAOUV TNV
PCSK9

[a 10 inclisiran (ouvrayoypageital yéow 2HI1), pelacarsen kai
olpasiran avapEvovTal ATTOTEAECHATA MEAETWV KAIVIKWYV CUMBAPATWY

To HTTEUTTEDOIKO O&U QaivETAl VO £XEI HEON O0€ aoBeveic uwnAou
KIVOUVOU JE DUCQVECIQ OTIC OTATIVEG

TO EIKOOITTEVTAEVOIKO a1BUAIO £XEI KAPOIOTTPOOTATEUTIKH OPACN
ﬁ“

TpoTtrotroinon
YEVETIKOU UAIKOU
(CRISPR TexVvIKR)

L !
TN I
LIL DT
‘Qui,de\RNA ’ i

An Academic Research Organization of
Brigham and Women’s Hospital and Harvard Medical

Cas9 protein
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