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Le service de cardiologie a recu des financements de firmes pharmaceutiques pour la recherche clinique,
toujours via des contrats signés par le Département de Médecine des HUG.
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Maladies cardiovasculaires

GARDIOVASCULAR DISEASE
THE WORLD'S NUWBER TKILER

are a group of disarders of the heart and blood vessels,
GIMIMo ,rr' dm hirtdiuu nd stroke.

173“- 3]% fa >75%

MILLION ™

mdnﬂ-ﬂm—rmnmm

GLOBAL CAUSES OF DEATH  RISK FABTI!HS Fllli I]‘ﬂl

(VD b
7] & ;w gm,m

RESPIRATORY W L o Tt
DISEASES & o
HIV .l Poilisien (%’3 Dgeabe

8 9.96 331 095 S —_—

MM | Ml g ﬁﬁ- 2y, Inactivity W oraicorol




Athéroscléerose

Coronary Artery Disease

Leading cause of mortality
Happened globall

Leading cause of loss of productivity

TRUE PANDEMIC .

/ blocked Slood flow

WHO (2009):
“CHD is now the leading cause of death worldwide; it is on the rise
and has become a true pandemic that
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Lowering cholesterol lowers CV events: first evidence

1] THE MEW ENLEANCE JURLUIHNAL OF MEDKIINE O i, 1A

EFFECT OF PARTIAL ILEAL BYPASS SURGERY ON MORTALITY AND MORBIDITY FROM
COROMNARY HEART DISEASE IN PATIENTS WITH HYPERCHOLESTERDLEMIA

Report of the Frogram on the Surgical Controd of the Hyperfipidemdas (FOSCH)

Hiziny Budaressin, MDY, Pr 0k, Kiesiaen L, Varco, M., Pal). Joss P Marres, Pall,
Jown ML Losa, Epd), Lacee L. Frrom, MUPH., Goseer S Casrsnon, MO, Pulr,
Baidanie B, Prapce, ML), AviEet B, Yeiiaw, ML W, ALLAN Epksmos, LT,
Romeet I, Sdine, &, MDD, Hexey 8§, Sawiw, Jr, MDY, Caririay T, Caweos, ML,
Berry . Hamses, BN, Nar Tusa, MUV, Po D, Jawes N, Karmens, MDD, Pk,
Micuer E. Saspakcas, MO, KueT Aupiarz, MDY, Wilseeng B, Casrtanina-Simaces, M1,
Davin W, Howriee, M1, Joseee K. Beaerr, b, Feeeexn: ]| Weses, M. 1, Pu0k,
Jamzs W, Syeversor, MDY, Arrmoe 5 Leown, MDD, Teomas G, Casiaeks, MO,
apm e POSCH Gaoue®
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Time-Exposure to LDL-C
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Time-Exposure to low LDL-C

Proportional Reduction in Risk of CHD
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Mendelian randomization studies

median follow-up: S2 years
(N =194,427)

prospective cohort studies

median follow-up: 12 years
(N = 403,501

randomized controlled trials

median follow-up: S years
(N = 196,552)
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Eur Heart J 2017;38:2459



Time-Exposure to low LDL-C
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Evidence for efficacy of LDL-lowering therapies EAS @ @ESC
down to below 1.4 mmol/L (55 mg/dL) © 7 European society

of Cardiology
Source of evidence Mean reduction in LDL Outcome RR (95% ClI)
cholesterol;
mmol/L [mg/dL]
CTT meta-analysis! (high-intensity vs standard statin; 1.71[66] vs 1.32 [50] MI, CHD death, stroke, 0.71 (0.56-0.91)
subgroup <2.0 mmol/L) coronary revasc. [per mmol/L]
IMPROVE-IT? (eze plus statin vs statin) 1.80 [70] vs 1.40 [54] CV death, M, stroke, 0.94 (0.89-0.99)

UA, coronary revasc

FOURIER3 (evolocumab plus high-dose statin * eze vs 2.37[92] vs 0.78 [30] CV death, M, stroke, 0.85 (0.79-0.92)
high-dose statin + eze) UA, coronary revasc
A
)
ODYSSEYOUTCOMES* (alirocumab plus high-dose statin 2.37[92] vs 1.37 [53] MI, CHD death, stroke, 0.85 (0.78-0.93)
+ eze vs high-dose statin + eze) UA

Lancet 2010;376:1670; 2NEJM 2015;372:2387; 3NEJM 2017;376:1713; *“NEJM 2018;379:2097

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

www.escardio.org/guidelines cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)



PCSK9 mADb: Efficacy and safety

Clinical efficacy and safety of achieving very low
LDL-CLDL-cholesterol concentrations with the PCSKQ inhibitor

evolocumab (FOURIER trial

Risheet P Ghiglinng, Taske B Pedersen, frorta-fun Pork Gagtane M Deifasan, Tvgrew A Gazig, Riched Cedn, Kfman Toth, foansa GoonbSertheld
P LR - oot Sohviele oo Mach, Bran (it Fstadlo Kanendy, deomana Lo Pinealn, Roresd Somanatng, Sool M Wenserms

Simthomye Clerch, Peber 5 Sever, Marc 5 Sabatine on hefalt of i FOURAER bwestigaios
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Lancet 2017;390:1962



ESC/EAS 2019 Lipid Guidelines

1 —— A Treatment goals for LDL-C across categoriesof  EAS @ @ ESC
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Despite efficacious LDL-C lowering therapies:

High and very high-risk patients are failing to achieve LDL-C goals

Proportion (%) of patients not at LDL-C goal
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ASCVD ASCVD FH CHD High CV risk Statin- Statiin- FH LLT- High and ACS
patients patients patients patients patients treated treated patients treated very-high patients
patients patients patients CV risk
SEULEIIS

N=2,585,931 8 N=91,479 N=165,411 N=57,885 N=1,244 N=42,767

0
PINNACLE THIN study SAFEHEART EUROASPIRE EUROASPIRE UK CPRD DYSIS Diabetes Israel Central & Cegedim study  SPUM-ACS
registry UK study V \% 30 countries regional study Eastern Germany Switzerland
us Spain (secondary care) (primary care) Europe study
27 countries 14 countries 7 countries

Circulation. 2019;140 (S1):A12904; BMJ Open. 2017;7:e013255; JACC. 2016;67:1278; Atherosclerosis. 2019;285:135; Eur J Prev Cardiol. 2016;23:2007; Heart.
Atherosclerosis. 2016;255:200; Eur J Prev Cardiol. 2017;24:867; Adv Ther. 2019;36:608; Atherosclerosis. 2018;268:99; J Am Heart Assoc. 2017;6:e




DA VINCI study demonstrates current gaps in reaching
2016 and 2019 ESC/EAS LDL-C goals

Overall, 54% attained In patients with

cz):)li;allc::ik-based established ASCVD,

L 8 - ean Only 33% 2019 goal attainment was
* Low risk: 63%; : .

moderate risk: 75%; attained overall apprommately

high risk: 63%; 2019 goal half that of 2016

very high risk: 39% (18% vs 39%, respectively)

Potential reasons for failure to achieve ESC/EAS guideline recommended LDL-C values
* Lack of HCP familiarity with guidelines * Patient reluctance to be treated with

* High cost of medications such as PCSK9 high-intensity LLT
mAb inhibitors * Concern about statin-related AEs

The authors concluded that “even with optimized statins, greater utilization of non-statin LLT is likely

needed to reduce these gaps for patients at highest risk”

Eur J Prev Cardiol August 2020




Perceived side effects are the leading cause of statin discontinuation

Patient-reported reasons for statin discontinuation:

insights from PALM registry

Experienced side Effects | 55
No Longer Needed [[NNNEGGE 13.2
Don’t Know/Other _ 14.4

Prefer Natural Remedies _ 71

Duration of statin therapy prior to

Cost/Insurance Reasons [N 6.9 discontinuation:
. 0, >
Didn’t Like Taking Medicine Every Day - 5.8 51.3% for 21 e
* 29.4% between 1 month
Friend/Relative Suggested [ 5.3 and 1 year

* 12.6% for <1 month

Didn't Notice Improvement - 4.6
I

0 10 20 30 40 50 60
% Adults previously on a statin (N=464)

JAm Heart Assoc 2019;8:e011765



Therapy interruptions are observed with monoclonal antibodies
directed against PCSK9

Retrospective analysis of 6151 patients from a commercial
‘og‘p% insurance database in the United States initiating PCSK9mADb

inhibitors
52.2% 44%

o of patients of patients
experienced an interruption in experienced an interruption in all
PCSK9mAD inhibitor therapy lipid-lowering therapy by 1 year
of at least 30 days within 1 year of initiation of PCSK9mADb inhibitor
of its initiation — 27% were no longer on

— Only 63% remained on a any lipid-lowering therapy
PCSK9mAD inhibitor 1 year 1 year after initiating a
after its initiation PCSK9mAD inhibitor

TN IR 0D DRPRRRIRREREEO MR DRI IR S OO DRT RN
TP ERRIRREREEII LI PP PORIRIRIRIRIINND  DRRRRREREEEILOPIORODIIIIIAIEIII IO OORIRIIIAANNA

JAm Heart Assoc 2019;9:e014347



Research on ACS management
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Lipid-lowwering therapy and low-density lipoprotein chiolesternol goal
achievement in patients with atube coromary syndromes; The ACS
patient pathoeay project

U Landmesser *, Angela Pirillo °, Mickel Farnier | |, Wearer Jukema *, Ulrich Lauls *

Framgoks Mach |, Luis Madai * Tere B Pedersen ", Frangols Schesle | Gabriel Seg
Warcn Tibara ™, Aglar Zaenin ', P Farmoraisn ', Aoy L Caapang

Atherosclerosis 2020;40:e49-e58
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Research on ACS management

1* follow-up J

Patients not at goal* 78%

Treatment change for patients not at goal

Subsequent follow-up for patients not at goal

2% follow-up |

-

Patients not at goal*

68%

Treatment change for patients not at goal

39%

Subsequent follow-up for patients not at goal 37%

II

3" follow-up ]

Patients not at goal* 62%

Treatment change for patients not at goal 33%

Subsequent follow-up for patients not at goal 32%

Fig. 4. Percentages of patients not at goal, treatment changes and subsequent follow-up planning during three follow-up visits. *>70 mg/dL

Atherosclerosis 2020;40:e49-e58



Research on ACS management

4%
As low as possible

3%

2%
<70 mg/dL

J-88 mg/dL

5%
100-139 me/dL
&%
140-200 mg/dL
£
1%
=200 mg/dL
1%
3%
Don't koo
%

W Acute phase patients ™ Follow-up patents

Fig. 6. LDL-C goal for acule phase amd [ollow-up pateents, o8 indicated by cardiologsis doring the sorvey,

Atherosclerosis 2020;40:e49-e58



AGLA/GSLA lipid guidelines (www.agla.ch)
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Fully human monoclonal antibody against PCSK9
inhibits PCSK9/LDL-R interaction

Bloodstream

- =

PCSK9

M
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Endosome

LDLR and PCSK2
degradation

PNAS 2009;106:9820



Approaches to reduce LDL-C levels

Antibodies
-E}"-“"\ Extracellularly
.'iE located
" 1 o L D L :‘.:- ]
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; Anti-PCSKD monoclonal
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e Transiently block PCSKS
ﬁjﬂﬂm};ﬁ; I:nd ‘:‘ binding Eq:::rLDLH extracellularly
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e __ﬂ_‘_, -
Aceryl-Cos 1 " el 2
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PC5K9 synthesis inhibitors
Long-term inhibition of PCSES
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Nature Rev Cardiol 2018;15:261



Gene-Protein Synthesis
Non-coding RNAs

Only ~2% of the human genome Small interfering RNAs
encodes proteins whilea ~ _~ . (siRNAs) are short double-
significant portion codes for stranded ncRNAs that function
non-coding RNAs (ncRNAs)?! in gene silencing?3

, Transcription »

/ DNA mRNA \

ncRNAs are involved in gene
regulation, RNA maturation
and protein synthesis?!

SiRNAs prevent protein
synthesis by degrading
unique target mRNA through
a natural mechanism called
RNA interference?3

Wascul Pharmacol. 2019;114:64 2Mol Ther Nucleic Acids. 2015;4:€252 3Annu Rev Biophys. 2013;42:217



RNA Therapeutics
Synthetic small RNA

Transcription »

mRNA

In 2006, Andrew Fire and Craig Mello were
awarded the Nobel Prize for Physiology or
Medicine for their discovery of RNAI, initiating an
era of RNA therapeutics (highly specific drugs)?

RNAI therapeutics harness the natural biologic
pathway of RNAI to regulate expression of specific
genes?

Advances in RNA therapeutics focus on gene
silencing using synthetic short ncRNA, including
siRNA, to regulate and/or silence target genes??3

Synthetic siRNA targets a unique mRNA nucleotide
sequence and can theoretically target any gene of
interest?

The Nobel Prize in Physiology or Medicine 2006. NobelPrize.org. https://www.nobelprize.org/prizes/medicine/2006/summary

2Mol Ther Nucleic Acids. 2015;4:e252
3Cell Metab. 2018;27:714



RNA interference enables a cell to specifically shut down protein production

Transcription Translation

R siRNA

=

s, /}

x Shutdown of protein production by

RNA interference

DNA mRNA Protein
RNA interference is a natural cellular mechanism

that regulates the expression of a protein by
targeting and silencing the translation
corresponding mRNA2

Mol Ther Nucleic Acids. 2015;4:e252 2Annu Rev Biophys. 2013;42:217



What is inclisiran ?
Small interfering RNA

Inclisiran )

* Synthetic small interfering RNA (siRNA)
conjugated with triantennary GalNAc
carbohydratel?

* Utilizes the natural RNA interference mechanism 21-23mer double 3’
to degrade PCSK9 mRNA and prevent its strand siRNA ]
translation to protein? é

5
Chemical Modifications®* ) Guide strand ?!j
=

e 2'-fluoro and 2’-O-methyl modifications to SRR SUENE 5
increase compound stability 5

* Backbone phosphodiester linkages modified f,?
with phosphorothioates to protect from 3 4
degradation by liver exonucleases Triantennary 75

* Triantennary GalNAc conjugation for targeted GalNAc conjugate

hepatic delivery

1Circ Res. 2017;120:1063 2N Engl J Med. 2017;376:41
3Data on file. Inclisiran. Investigator’s Brochure. Novartis Pharmaceuticals Corp; 2018 *N Engl J Med. 2017;376:4



Mechanism of action
GalNAc conjugation enables rapid uptake of inclisiran into hepatocytes via asialoglycoprotein receptor (ASGPR)

R, Complexe double-brir pARN-GalNAC

ALGPA
E’E{Psﬂe L ASGPR est recyclé —

Endosome

Le pARMi ;.ll_-llélrl_-
le complexe RISC qui sépare

Iesil:urms
O H

Brin sens

Brin

p:? »
& antisens
ﬂ:!r "'35} a%
, Le pARNI libdrd dans be cytoplasme Jﬂ%" Le Bl antianis
GalNAc se dirige vers le complexe RISC dirige le complese RISC
est dégrade wers UARNMm

Pas de synthase
de PCSKa

LWRHm POSE
est clivé par le complexe RISC

Rev Med Suisse 26 mai 2021:740:xxx




Inclisiran treatment
Dose & administration

Administrationl? )

Injection’? )

Subcutaneous
1.5 mL solution per syringe injection in the
* 300 mginclisiran sodium™* abdomen by
* Water as the diluent hea]lthc.are I
. . . . roressionals
* Sodium hydroxide and phosphoric acid (pH 7) 3
* Stored at room temperature
Dose regimen?'? )
Treatment Long-term treatment
initiation Every 6 months A
T 3 T 6 - 6 -
? months? months ? | months I H
Initial 2nd 3rd X..Dose
dose Dose Dose

YCurr Pharm Des. 2018;24:3622; 2N Engl J Med. 2017;376:4



Inclisiran clinical studies
ORION development program

Etude Phase | Patients () | Population étudiée Durée de suivi | Critire de jugement | Référence
clinigque ClinicalTrials.gov
CHRICN-1 I 50) ASCVD au ASCWD RE 180 jours Palsse du LOL-C NCTORGT127%
CRIOM-2 i 4 HFHa 180 joiifs Baisze du LDL-C NCTO2963311
CRHOM-2 || 49 ALCVD ar ASCWE RE A8 mois Baizze du LOL-C MNCTO30G05TT
R4 (ih 15000 ASCVD a-ASCVE RE Bl mols MACE HCTOET0S 234
CRHM-5 i 45 HfHo e mols Bai=ze du LOL-C MCTO3A5T 7O
RO I 24 Irsuffisance hépatique 180 |otirs Pharmacacindtioque MCTOSTESEET
CRION-T I 3 Irsuffizance rénaba B0 ours Phearieacocingtiqu e NCTOR158416%
CIRHOM-2 I i A5CWD o ASCYD RE o HEHe/HF Hi 34 mois Baizze du LOL-C NCTO3R14787
ORION-9 In 442 HFHe 18 mols Baisse du LOL-C NCTOX14187
CRIOH-10 I 1541 ASCVD 18 mols Bajsse du LDL-C MCTO3398370"
CRION-TT i 1417 ASCVD o ASCVDRE 18 mois Ba'sze du LDL-C MCTO2A00800™
CRION-12 I 44 Population saine 180 [ours O et ECG -
CRHON-13 1 12 HFHo chez Padolescent (de 128 < 18ars) 25 inois Baleze du LDL-C MCTO4E 52863
CRIOMN-14 I 40 Erude de recherche de dose - Balsze du LOL-C MCTO4T74003
CRON-15 1 08 Etude de recherche de dose, ASCVD 270 ours Balsse du LDL-C METO66298
CRHOMN-16 i 150 HFHe chez l'adolescert {de 12 3 = 12 ans) 22 mols Ba's=e du LOL-C MCTO4G52726

Rev Med Suisse 26 mai 2021;740:xxx




Lowering PCSK9 with siPCSK9
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Efficacy: Two dose starting regimen r’
Robust, sustained LDL-C reductions — optimal start regime
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Lowering PCSK9 with siPCSK9

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

Efficacy and safety of Inclisiran vs placebo

in patients with very high cardiovascular risk,

with ASCVD or ASCVD-Risk Equivalent *

*Type-2 Diabetes, familial hypercholestereolemia or 10-year risk 220%

New Engl J Med 2020;382:1507



ORION-11: Study design

Eighteen months treatment and observation

Randomized 1:1 inclisiran 300 mg vs. placebo — with maximally tolerated statins

P i i

Visit1 V2 V3 V4 V5 V6 Vi V8
Day 1 Day 30 Day 90 Day 150 Day 270 Day 330 Day 450Day 510 ~ End of Study

Screening Day 540 (V)
Day -14to-1 2k 2k : 2k I 2k I ’ 90 days post

last dose

Study
assessments

New Engl J Med 2020;382:1507



ORION-11: Efficacy

Durable, potent and consistent effect over 18 months

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

i i i i

2 =
(@)}
3 el Time-averaged A 50% A 54%
g 40
. —8
< 60

0 3 6 9 12 15 18

Months from start of treatment

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

1. All 95% confidence intervals are less than £2% and therefore are not visible outside data points

New Engl J Med 2020;382:1507



ORION-11: Efficacy

Durable, potent and consistent effect over 18 months

A Change in LDL Chalesterol Level
20- Placebo
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ORION-11: Efficacy

Potent, consistent response to inclisiran

Individual patient responses contributing to primary endpoint — 17 months

200 200

PCSK9 | LDL-C

=
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-
o
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% change in observed value
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S

% change in observed value
)
e

-100 -100 -
Placebo Inclisiran Placebo Inclisiran

New Engl J Med 2020;382:1507



ORION Phase lll pooled analysis: Efficacy

Robust +LDL-C across pre-specified sub-populations

Subgroup Inclisiran  Placebo LS Mean Percent Difference in LDL-C
N N

Overall

Overall 1833 1827 [ ] -54.1
Sex

Male 1226 1244 @ -53.8

Female 607 583 @ -54.8
Age <65 yr or 265 yr

<65 yr 853 884 @ -54.3

265 yr 980 943 @ -53.7
Age <75 yr or 275 yr

<75yr 1593 1575 @ -54.0

>75 yr 240 252 @ -55.0
Body mass index

<29.7 942 888 @ -51.6

>29.7 891 937 @ -56.8
Race

W hite 1670 1708 @ -54.2

Black 130 102 —@— -53.6

Other 33 17 @ -49.8
Baseline statin treatment

On statin 1686 1675 @ -54.5

Not on statin 147 152 @ -48.8
Intensity of statin treatment

High intensity statin 1356 1345 L J -54.6

Not on high intensity statin 477 482 @ -52.7
Lipid management treatment (LMT)

Any statin 1686 1675 ® -54.5

Other LMT but no statin 75 62 —@— -53.9

No LMT 72 90 —@— -45.6
Metabolic disease

Diabetes 687 631 H@- -56.1

Metabolic syndrome 499 526 @ -56.2

Neither 647 670 @ -50.6

-100.0 -75.0 -50.0 25.0

Inclisiran better

Placebo better

New Engl J Med 2020;382:1507



ORION-11: Safety and tolerability

Adverse event profile similar to placebo

Safety population! — AEs in >5% patients N = 807 N =810

Patients with at least one TEAE 655 (82%) 671 (83%)
Diabetes mellitus adverse events 94 (12%) 88 (11%)
Nasopharyngitis 90 (11%) 91 (11%)
Hypertension 54 (7%) 53 (7%)
Upper respiratory tract infection 49 (6%) 52 (6%)
Arthralgia 32 (4%) 47 (6%)
Osteoarthritis 40 (5%) 32 (4%)

1. Safety population includes all patients who received at least 1 dose of study medication
2. Other TEAEs reported with lower frequencies than 5% in any group had no clinically meaningful differences

New Engl J Med 2020;382:1507



ORION-11: Safety and tolerability

Injection site AEs localized, mostly mild and transient

Safety population? N = 807 N =810 -

Protocol-defined skin event 4 (0.50%) 38 (4.69%) 4.19%

(Reaction, erythema, rash, pruritus, hypersensitivity)

Mild 3 (0.37%) 23 (2.84%) 2.46%
Moderate 1 (0.13%) 15 (1.85%) 1.73%
Severe 0 (0.0%) 0 (0.0%)
Persistent 0 (0.0%) 0 (0.0%)

1. Safety population includes all patients who received at least 1 dose of study medication

New Engl J Med 2020;382:1507



ORION-11: Safety and tolerability

No evidence of liver, kidney, muscle or platelet toxicity

Safety population®? N = 804 N =811

Liver function ALT >3x ULN 4 (0.5%) 4 (0.5%)
AST >3x ULN 4 (0.5%) 2 (0.2%)
ALP >2x ULN 2 (0.2%) 1 (0.1%)
Bilirubin >2x ULN3 8 (1.0%) 6 (0.7%)
Kidney function Creatinine >2 mg/dL 11 (1.4%) 5 (0.6%)
Muscle CK >5x ULN 9 (1.1%) 10 (1.2%)
Hematology Platelet count <75x10°/L 1 (0.1%) 0 (0.0%)

1. Safety population includes all patients who received at least 1 dose of study medication

2. Patients may be counted in more than one category
3. No cases met Hy's Law

New Engl J Med 2020;382:1507



ORION-11: Safety and tolerability

No difference in serious adverse events

Safety population®? N = 804 N =811

Patients with at least one serious TEAE 181 (22.5%) 181 (22.3%)
All cause death 15 (1.9%) 14 (1.7%)
Cardiovascular 10 (1.2%) 9 (1.1%)
Cancer 3 (0.4%) 3 (0.4%)
New, worsening or recurrent malignancy 20 (2.5%) 16 (2.0%)

1. Safety population includes all patients who received at least 1 dose of study medication
2. Patients may be counted in more than one category

New Engl J Med 2020;382:1507



ORION-11: Exploratory endpoint

Adverse cardiovascular events

Safety population®? N = 804 N =811

Pre-specified exploratory CV endpoint? 83 (10.3%) 63 (7.8%)
Cardiovascular death 10 (1.2%) 9 (1.1%)
Fatal or non-fatal M| and stroke* 30 (3.7%) 12 (1.5%)
Fatal or non-fatal Ml 22 (2.7%) 10 (1.2%)
Fatal or non-fatal stroke 8 (1.0%) 2 (0.2%)

1. Safety population includes all patients who received at least 1 dose of study medication

2. Patients may be counted in more than one category

3. MedDRA-defined CV basket of non-adjudicated terms cardiac death, and any signs of cardiac arrest, non-fatal Ml and/or stroke

4. Post-hoc analysis of hard endpoints

New Engl J Med 2020;382:1507



ORION-11: Summary

Twice-a-year inclisiran lowered LDL-C by >50% safely

Efficacy

e ORION-11 met all primary and secondary endpoints
* Inclisiran reduced the primary LDL-C endpoint by 54% at 17 months, 50% time averaged
* Inclisiran resulted in potent, consistent PCSK9 knock down

Safety and tolerability

* Inclisiran safety profile was similar to placebo
* No adverse changes in laboratory markers
* Injection site events 4.2% - predominantly mild and none persistent

Exploratory endpoint

* Numerically fewer CV events were reported for inclisiran than placebo

New Engl J Med 2020;382:1507



ORION-11: Conclusions and implications
Inclisiran is the first cholesterol lowering siRNA

Inclisiran achieves durable and potent LDL-C reduction with only 2x yearly injection
Excellent safety profile in a high cardiovascular risk population

Administration by HCP potentially coincides with typical six-monthly patient visits

Lends itself to routine clinical practice

Enables provider control over medication adherence

May offer patients meaningful new choices

Offering safe, convenient and assured results

New Engl J Med 2020;382:1507



ORION-17: Renal impairment study

Dose adjustments unnecessary for impaired renal function

Single 300-mg dose, open-label study in subjects with various levels of renal function (n=31)

Mean plasma concentration of inclisiran
T L i
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Y I [ — e _ o
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Inclisiran safety and tolerability were unaffected by renal impairment

Mayo Clin Proc 2020;95:77



PCSK9i and C-Reactive Protein
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Opportunities and challenges for the future

Efficacy of different approaches to lipid lowering

TiMi65 ORION-4 Design

ORION-4

Patients with stable atherosclerosis ' 000 |
(prior MI, prior stroke or PAD) I N=Th J
| Lipiddowering therapy opﬁlmizod by primary provider ‘
|
\' RANDOMIZE 1:1 |
DOUBLE BLIND
INCLISIRAN
300mg SC PLACEBO

(Randomization, M3, then q6M)

| | |

Median duration of follow-up

4-5 years

Primary Endpoint: CHD death, M|, stroke or urgent coronary revasc




Inclisiran / Leqvio®
Indications cliniques

EUROPEAN MEDICINES AGENCY

SCIEMCE MEDICIMES HEALTH

4. INFORMATIONS CLINIQUES
4.1 Indications thérapeutiques

Leqvio est indiqué chez 1’adulte présentant une hypercholestérolémie primaire (hétérozygote familiale

et non familiale) ou une dyslipidémie mixte, en complément d’un régime alimentaire :

. en association avec une statine seule ou une statine avec d’autres thérapies hypolipémiantes
chez les patients ne pouvant atteindre les objectifs de LDL-C sous statine a dose maximale
tolérée, ou

. seul ou en association avec d’autres thérapies hypolipémiantes chez les patients intolérants aux
statines, ou chez qui les statines sont contre-indiquées.

4.2  Posologie et mode d’administration

Posologie

La dose recommandée est de 284 mg d’inclisiran administrée en une seule injection sous-cutanée : une
premieére fois, puis a 3 mois. puis tous les 6 mois.

https://www.ema.europa.eu/en/documents/product-information/leqvio-epar-product-information_fr.pdf



Inclisiran clinical studies
ORION development program

2 premieres injections suisses début mai 2021

Etude Phase Patients (N} | Population étudiée Durée de suivi | Critire de jugement | Réfdérence
clinigue Clinical Trials.gov
ORION-1 i 500 RSCVD au ASCVD RE 180 jours Balsse du LDL-C NCTDR597127%
CRION-2 L} 4 HFHO 180 jeurs Baisze du LOL-C MCTO2963311
ORION-2 L} 490 ASCVD or ASCVDRE A8 mois Baisse du LOL-C MNCTO30505TT
CRION-4 L1 15000 ASCVD aHASCVD RE fl e ols MACE HCTOETOERIE
CRION-E 1] 45 HFHo 2t mols Baisze du LDL-C MCTO3857 705
G- [ 4 Irsuffisance hépatique 180 jours Prarracecindique HETOSTESERT
CRION-T I kY I suffisance rénals 60 jours Pharacocingtiaue NETR1 554769
ORION-2 1 Exji 1] A5CVD or ASCVD RE or HFHe/HFHo b mois Ba'zse du LOL-C NCTO3814187
CRION-9 ] 487 e 18maols Baisse du LDL-C WCTO3R14187
ORIN-10 I 1541 ASEVD 18 mols Baisse du LDL-C HETRA399370"
CRION-T L] 1617 ASCVD ar ASCVIRE 18 mois Balsse du LOL-C WCTO2400800"
CRION-12 [ 44 Papulation saine 180 jewirs OT e ECG -
ORION-13 L] 12 HFHo chez Padolescent (de 123« 18ars) X rols Balese du LDL-C MCTOA455843
ORION-14 | 40 Etude de recherche de dosa - Ba'sse du LDL-C NCTO4T74003
ORION-15 1] 08 Etude du recherche de dose, ASCVD 270 ours Balsse du LDL-C MNCTOG86 298
CRION-16 n 150 HFHe chez ladolescent {de 12 8 < 18 ans) 2 mols Balsze du LDL-C METOMa52726




The modern concept of lipid-lowering strategies to reduce
cardiovascular diseases

N
ARN: du prix Nobel S““/

au traitement, la cardiologie
au-devant de la scene

Une baisse du cholestérol LDL
de longue durée: enfin le silence

MAELLE ACHARD", ALIKI BUHAYER®, KEVIN DOBRETZ", Pr GEORG EHRET®, Pr FRANCOIS MACH"

Rev Med Suisse 26 mai 2021:740:xxx




The modern concept of lipid-lowering strategies to reduce
cardiovascular diseases

ESC/EAS GUIDELINES
BPESE: . neitinibimtsn o 60

2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk

Concept change I: Start early
Less "lipid-exposure" leads to prevention of lesion formation

Concept change II: Treat (much more) aggressively
From desirable target to "LDL-C elimination in the blood"

Concept change lll: Use lipid-lowering combination therapy
Statin +/- ezetimibe +/- bempedoic acid (+/- PCSK9mADb) induced LDL-C lowering reduces CV risk

Concept change IV: The lower, the better & lower for longer

Statin +/- ezetimibe + siRNA induced LDL-C lowering with great efficacy, safety and full treatment’s
adherence



Novel lipid lowering drugs: PCSK9 and beyond
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Characteristics of lipoproteins

0.95 -
Proatherogenic Prothrombotic
Kivio
Kive
4 Oxidized PL e o e 5 1.006 -
KIVE E
4 Foam cell KVS 4 TFPI =2
formaticn ::“';; = 1.02 - LDL
+ SMC ¥v.cot g
profferation - ::::omy o 1 06
s o B 1.10 HD"Jﬂ Non—HDL-C
chemoattraciant : (all apo B—containing
O, 1.20 — & particies)
v.i ':.‘n:l‘: i?:; .: . Ll L] L | '
aire of Loxa) 5 1 0 20 4,0 60 80

Diameter (nm)

Lipoprotein(a)



Lipoprotein(a) is a CV risk factor
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Lipoprotein(a): the perpetual supporting actor
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bl High levels of lipoprotein(a) are considered causal risk

factor of cardiovascular disease (CVD).

The 2019 ESC/EAS guidelines for the management of
dyshipidaemia recommend to measure Lp(a) al least once
Baris Garcer' - Frangois Mach' in each adult person’s lifetime.

Potential of Lipoprotein(a)-Lowering Strategies in Treating Coronary
Artery Disease

To lower Lp(a), two antisense ohgonucleotides are under
development, targeting apolipoprotein (B) and apolipo-

protein (a).



Lipoprotein(a) and CV risk
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Genetic Variants Associated with Lp(a)
Lipoprotein Level and Coronary Disease
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Lipoprotein(a) and CV risk

CILIRREMNT OPirMICr

Lipoprotein{a) as a cardiovascular risk factor:

currcnt status
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Lipoprotein(a) — The perfect killer
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@ESC

European Society
of Cardiology

Recommendations for lipid analysis

Recommendations for lipid analyses for cardiovascular disease risk estimation

TC is to bie used for the estimation of total CV risk by means of the SCORE system.

HOL-C aralysis 15 recommended to further refine rsk estimation using the anling SCORE system.

LOL-C analysts = recommended as the primary lipld analysls method for screening, diagnosis. and management.

TG anatysis is recommended as part of the routine lipid analysis process.

Man-HDL-C evaluation is recommended for risk assessment, particularly in people with high TG levels, DM, abesity, or
vary kow LDL-C lavils,

ApoB analysis & recommended for risk assessment, particularly in people with high TG levels, DM, obesity, metabalic syn-
drame, or very low LDL-C levels. It can be used as an alternative to LDL-C, if available, as the primary measurement for
screening, diagnasis, and management, and may be preferred over non-HDL-C in people with high TG evels, DM, obasity,
or very low LODL-C levels,

N Nnonn

Lp(a) measurement should be considered at least once in each adult person’s lifetime to identify those with very high
inherited Lp(a) levels =180 mg/dL (=430 nmeol/L) who may have a lifetime risk of ASCVD equivalent to the risk associated Ha C
with heterazygous familial hypercholesterolaemia.

Lp{a) should be considered in selected patients with a family history of premature CVD, and for reclassification in people la
who are borderline between moderate and high-risk. -

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce
cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)

www.escardio.org/guidelines



PCSK9 mAb - Lp(a) and CV outcomes ?

DRIGINAL INVESTIGATIONS

S

ORIGINAL RESEARCH ARTICLE
Lipoprotein(a), PCSKY Inhibition, and Effect of Alirocumab on Lipoprotein(a)
Cardiovascular Risk and Cardiovascular Risk After
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Circulation

ORIGINAL RESEARCH ARTICLE

Inclisiran and Lp(a)

Effect of an siRNA Therapeutic Targeting

PCSK9 on Atherogenic Lipoproteins
Prespecified Secondary End Points in ORION 1
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Lowering Lipoprotein(a) with apo(a)-antisense

Antisense therapy targeting apolipoprotein(a): a mndomised,

double-blind, placebo-controlled phase 1 study

S ehirmon Tarrstbo, Michoius | Vg Sl G Hoegies, Ao Srgletor, 8ok j drahom, Besmde F Boken deminifer L Burkey, Qéogoiog Sung
Zmivcn M Morccadsr, Bichod & Sy, Rosorrse M Crooke, foamhb L 'Whisfum

Antisense oligonucleotides targeting apolipoprotein(a)
in people with raised lipoprotein{a): two randomised,
double-blind, placebo-controlled, dose-ranging trials
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Lowering Lipoprotein(a) with apo(a)-antisense

Effect of Galnac apo(a) antisense
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Lowering Lp(a) with apo(a)-antisense — RCT

m} U 5, Mational Library of Medicine

ClinicalTrials.gov
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Horma Ssarch Resulls Study Record Detail Save this study

Assessing the Impact of Lipoprotein (a) Lowering With TQJ230 on Major Cardiovascular Events in Patients With CVD (Lp{ajHORIZON)

ClinicalTrials.gov ldentifier: NCTO4023552

Study Description Go to

Brief Summary:
This is a pivotal phase 3 study designed to support an indication for the reduction of cardiovascular risk in patients with established CVD and elevated Lp(a)

Condition or disease £ Intervention/treatment € Phase

Cardiovascular Disease and Lipoprotein(a) Drug: TQJ230 Phase 3
Drug: Placebo
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Safety, Tolerability, and Efficacy of
Single-dose AMG 830, a Novel siRNA
Targeting Lp(a), In Healthy Subjects
and Subjects With Elevated Lp(a)
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During the treatment period, one dose of olpasiran:

» Was well tolerated

Significamly reduced Lp{a) with observed
approximate median percent reductions of >80%
at doses 28 mg

Led to reductions in Lp(a) persisting 3 10 & monihs
at doses 29 mg
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Figure 2. Lp{a) Percent Change from Basefine After a Single Dose of
Placebo or Olpasiran
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Lowering Remnant cholesterol with Apo-Clll-antisense

‘Remnant’ cholesterol is next on the list
Apo-Clll antisense reduces TG and remnant cholesterol

i Table 2. Absolute Levels of AMGPTL3, Lipids, and Lipoproteins at Day 43 after Initiation of ANGPTL3-Ly, Treatment in
OEIGTNAL ARTICLE

the Multiple-Dose Groups.®
. Placebo
Cardiovascular and Metabolic Effects Measure (N=8) ANGPTL3-Lg
of ANGPTL3 Antisense Oligonucleotides - - B -
B mg mg mg
iark |, Grahim, M 5. Richard G. Lae, Ph.[i, Tevesa A Brands, PhD, (N=6) (N=5) (N=6) (N=6)
Sttt g i Pl ool o sand ol i ANGPTL3 — ng/ml 1325389 45322297 24547 57 21.115.0f 16.6+8.17
Bl s o PR, T s Wrr NS, s B Cr i, AT Triglycerides — mg/dl 183276 135455 73+207 03+247 B2+27 1
MG SRR WA LDL cholesterol — mg/dl 151+18 126+29 124424 115+31% 854267
VLDL cholesteral — mgjdl 37215 27+11 15447 19451 16467
Apolipoprotein B— mg/dl 122419 102+22 99:13% 90+191 784227
Non-HDL cholesterol — mg/d 188225 1532281 1394267 1334321 1014317
Total cholesterol — mg/dl 230+20 197271 1714307 168+337 134+29¢
HDL cholesterol — mg/dl 42+12 44+16 32+5 35=4 33£10
Apolipoprotein Al — mg/dl 146215 143+36 1154157 112+13+ 105423
Apolipoprotein C-1ll — mg/d| 12.823.2 9.1:3.3 42237 5.7+3.17 3.8+1.07
Lipoprotein{a) — nmol/liter 32+21 71469 13412 18124 5B

NEJM 2017;377:222



Lowering Remnant cholesterol with Apo-Clll-antisense

‘Remnant’ cholesterol is next on the list
Apo-Clil antisense reduces TG and remnant cholesterol

—@— Placebo ISIS 304801, 100 mg M 1515 304201, 200 mg  —sle— 1515 304801, 300 mg

B Triglycerides

Mean Percentage Change
in Triglyceride Level

254

Ak A R A KK KK OE R R

Treatment period

1 r 1 1
B 15 Zz9 4% a7 rl B3 G2 949 127 176
Study Day

NEJM 2017;377:222



Consultation “Lipides” aux HUG

* Consultation conjointe des Services de Cardiologie et d’Endocrinologie
Prof. Francois Jornayvaz, Prof. Georg Ehret, Prof. Francois Mach

e Infirmiere coordinatrice: Mme Elise Guillermet
Tél: 079-553 55 08 Fax: 022-37250 18 elise.guillermet@hcuge.ch

Hopitaux
Universitaires
Genéve




CV Risk factors & lifestyle

Low-risk lifestyle practices Myocardial infarction
Population preventable proportions

Physically active

Physically active

CENTRAL ILLUSTRATION 5 Combined Low-Risk Behaviors and the Population Preventable Proportions of Ml

The combination of the 5 low-risk dietary and lifestyle factors, the proposed intermediate biological factors, and the population preventable
proportions of myocardial infarction.

JACC 2014;64:93:12997




Service de cardiologie / HUG
Collogue multidisciplinaire de formation continue, cardiologie et chirurgie cardio-vasculaire
Geneve, le 27 mai 2021

Merci pour votre attention




Genetic-therapy to reduce blood-lipid-levels

Antisense oligonucleotide-based versus siRNA-based approaches

a Antisense oligonucleotide technology
Single-stranded RMNase H mechanism
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b siRNA technology
Double-stranded RISC mechanism
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Remnant cholesterol causally related to CVD-risk:

Mendelian Randomization

Risk of ischemic heart disease Hazard/Odds ratio
Remnant cholesterol
Observational: Elevated plasma levels HH 1.37 [1.27-1.47)
Causal; Genetically elevated levels ; * 282 LERAR)

Remnant cholesteral to HOL cholesterol ratio

Observational: Elevated plasma lavels - 1.23(1.191.20)

Causal: Genetically clovated levels t * { 289 11 80-4.59)

HDL cholestarol
Observational: Reduced plasma levels . 1.55 (1 43-1.68)
Causal: Genetically reduced levels e i 0.74 (0.40-1.37)

LDL cholesteral

Observational: Elevated plasma levels " 1.14 (1.10-1.18)

Causal: Genetically elevated levels o 1.47 {1.32-1.63)

1 2 3 4 5
Hazard/Odds ratio for a 1 mmol/L or ratio increase/decrease (85%C1)

m Causal and Observational Risk Estimates for Ischemic Heart Disease
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Remnant Cholesterol as a Causal
Risk Factor for Ischemic Heart Disease
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