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2. atteinte vasculaire subclinique
3. poids
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Impact of LDL lowerin

Meta-analysis of 312,175

participants:

For every “1mmol” reduction in

LDL: RR 0.8 for events

20% less events

A | Twenty-five statin trials
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Silvermann et al. JAMA. 2016;316(12):1289-1297.
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Absolute and relative risk

[ Decrease of 1 mmol/l of LDL: relative risk 0.8 = 20% less events}

this means
e.g. absolute risk of 20% -> absolute red. of 4% (=NNT ~25).

e.g. low risk patient: absolute risk of 1% -> absolute red. of 0.2% (=NNT ~500).

Conclusion: more benefit if higher risk !



Who are the patients at particularly high CV risk?

1.After a first event or extensive ASCVD without event
2. Diabetics with target organ damage

3. Patients with severe renal failure
eGFR <30 ml/min

4. Patients with familial hypercholesterolemia

5. Patients with SCORE2 >10%



The longer, the better

Baseline Absolute reduction  Duration of treatment exposure
LDL-C (mmolL) LDL-C (mmol/L) [expected proportional risk reduction (%)]

7 3.5 58 68 81 89 93
7 3.0 53 62 76 85 90
7 2:5 46 56 70 79 86
7 20 39 48 61 71 79
7 15 31 89 51 61 69
5 2.5 46 56 70 79 86
5 2.0 39 48 61 71 79
5 1.5 31 39 51 61 69
5 1.0 22 28 38 46 54
3 15 31 39 51 61 69
3 1.0 22 28 38 46 54
3 0.5 12 15 21 27 32
2 1.0 22 28 38 46 54
2 0.5 12 15 21 27 32

Ference et al. Eur Heart J. 2018



Genetically lower LDL in UK Biobank

e ()@ 438952 participants
mean age 695y (40-80y), 54% female

Improving the health of future generations

E] Associations for the observed difference in LDL-C and SBP vs reference group

Difference in Favors Lower Favors Higher
No. of No. of LDL-C Score, Differencein  Odds Ratio LDL-C, Lower i LDL-C, Higher
Participants Events mg/dL SBP, mm Hg (95% CI) SBP, or Both SBP, or Both P Value
Lower LDL-C and lower SBP 105528 4832 -13.9 -3.1 0.61(0.59-0.64) = <.001
Lower LDL-C 109027 5784 -14.7 -0.1 0.73 (0.70-0.75) - <.001
Lower SBP 111097 6515 1.6 -2.9 0.82 (0.80-0.85) - <.001
Reference 113300 7849 b
T T ‘
0.6 1 2

Estimated Odds Ratio (95% Cl)

( 1 4 . 7 mg/d I = O . 38 m m OI/I ) Ference et al. JAMA. 2019;322(14):1381-1391.



Cholesterol : “Lifestyle measures”

Dietary approaches & physical exercise (Mediterranean
diet, vegetarian diet, etc.): 10%-15% (?) decrease of LDL.

A Primary End Point (acute myocardial infarction, stroke, or death from
cardiovascular causes)

Med diet, EVOO: hazard ratio, 0.69 (95% Cl, 0.53-0.91)
Med diet, nuts: hazard ratio, 0.72 (95% Cl, 0.54-0.95)

Lo 0.07
il Control diet
09 0067
Med diet,
. 08-  0.05- ?‘u_t“s'e
& %71 o004 '
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£ o5 003 )
Complex mechanisms: only the g o om A ed die,
E 034 o014 EVOO
. q. . . . 3
oxidized LDL is lower in PREDIMED: 0 gl
0.1 0 1 2 3 4 5
Table 4. Crude and Adjusted 3-Month Changes in OxLDL and GSH-Px Levels After Interventions 0.0 T e ——
1 2 3 4 5
TMD + VOO, TMD + Nuts, Low-Fat Diet, Years
Model* Mean (95% CI) Mean (95% Cl) Mean (95% CI) No. at Risk
Model 1 Control diet 2450 2268 2020 1583 1268 946
OxLDL, U/L -10.1 (~15 to -5.1) -75 (~12t0 -2.6) -2.6(-8.0t0 2.9) Med diet, EVOO 2543 2486 2320 1987 1687 1310
GSH-Px, U/L -16.4 (-44.6 0 11.8) -10.4 (-35.9 to 15.1) -20.1 (-50.6 to 10.4) Med diet, nuts 2454 2343 2093 les7 1389 1031

Estruch et al. N EnglJ Med 2018;378:e34.
Fito et al. Arch Intern Med.
2007;167(11):1195-1203



Statin and non-statin LDL lowering potency

J LDL:

statine
statine
statine
statine

50-60%

ezetimibe

15-20%

PCSKO9i
bempedoic
acid
40-55%| 20-25%

85%

Randomized trials and




Case: M. C

Male 50y.
CC: Lipid counseling.
History:

- Three vessel disease: Elective stenting of D1 one year
earlier, aberrant Cx.

- At encounter: Chest pain after cycling : NSTEMI ->
stenting RVP.



M. C: coronary angiogram

after stenting:

yellow: RVP lesion
red: aberrant Cx with atheroma
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M. C, cont.

Other medical history:

- Transient stroke some years back.

- Arterial hypertension.

- Renal failure G3aA2 (creatinine 123umol/l, UACR
6,2mg/mmol).

- Fatty liver (no fibrosis); hypothyroidism (treated).

PE: BP 142/82mmHg, P 72/’; BMI: 25.8kg/m?; cardiac &
pulm. and vascular exam normal.

Family hist.: father with MI @60y, brother and 2 adult
children in good CV health. Habits: biker.



M. C, cont.

Lab: native LDL 4,3mmol/I.

Statin intolerance:
- cutaneous eruption with atorvastatin.

With current treatment (ezetimibe only) LDL
3,9mmol/l, TG 2,3mmol/l, HDL 0.8mmol/I.

What next ?



LDL target depends on CV risk

Very high risk

High risk

@ESC—
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Patients at highest CV risk and LDL target

» Patients with ASCVD who experience
recurrent vascular events while taking
maximally tolerated statin-based therapy

- Patients with polyvascular (e.g. coronary
and peripheral) arterial disease

<1.0mmol/L
Class lIb (<40 mg/dL)

FC REMED



M. C, cont.

Rosuvastatin 10mg/d (small dose — in addition
to ezetimibe)

Lab: LDL 1,83mmol/l

What next ?



Lipid-
lowering
therapy:

treatment
approach

Indication for drug therapy?
SeeTable 5

Lifestyle advice /

Define treatment goal
Lifestyle intervention

See Table 7

High potency statin at highest
recommended /
tolerable dose to reach the goal
i
|
LDL-C goal reached?

Follow-up . . .
Annually, or more frequently [ Add ezetimibe j ..Statln intolerance: bempedoic acid or
if indicated iPCSKO9.

LDL-C goal reached?

* Secondary prevention (very-high-risk)

Follow-up

|
Annually, or more frequently [ Add PCSKS9 inhibitor ] ) E;:;n;:zyai'::‘;::_tz;gfggit:ag:t
if indicated

(very-high risk)

F. Mach, ESC lipid guidelines 2019



M. C, cont.

Adding evolocumab 140mg/2 weeks sc.
Lab after 4 weeks: LDL 0.9mmol/l

Is that too low ?



How safe are ultra-low LDL levels ?

Different randomized studies (FOURIER-OLE, GLAGOV): no 7
complication.

Observational studies: no major signal.
LDL levels of the newborn.

Genetic mutations that induce very low LDL levels (e.g.
iInactivating PCSK9 mutations): normal life, normal intelligence,
normal reproduction, normal stress response.

Gaba et al., Circulation 2023;147(16):1192-1203.
Meyer.., Ehret et al.Atherosclerosis 325,2021:63



Non-statin LDL lowering potency

ezetimibe

15-20%

PCSK9i

40-55%

bempedoic
acid

20-25%

Randomized trials and




Ezetimibe

Event Rate (%)

No. at Risk

Simvastatin—
ezetimibe

Simvastatin

Hazard ratio, 0.936 (95% Cl, 0.89-0.99)

100+ 40+ ’ -
Simvastatin monotherapy
90+
30+
80
70 204 Simvastatin—ezetimibe
07 10
50+
40 0 T T T T 1
0 8 4 5 6 7
30
20+
104
0 T I I T I 1
0 1 3 4 5 6 7
Years since Randomization
9067 7371 6375 5839 4284 3301 1906
9077 7455 6327 5729 4206 3284 1857

Cannon et al., N Engl J Med 2015;372:2387-2397



Bempedoic acid

In patients resistant to statins:

Four-Component Composite of Major Adverse Cardiovascular Events
HR, 0.87 (95% Cl, 0.79-0.96); P=0.004

e
| Bempedoic acid
(inactive)
et~ =
= Placebo
- 20 -
citrate i s e = Bempedoic acid
VEL o 15 -

- 2 o 80 I
[¥]
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- ) By !
o i
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2 40 :
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cholesterol 0 6 12 18 24 30 36 42 48 54

Months since Randomization

FC REMED Nissen et al. N Engl J Med 2023;388:1353-1364



Bempedoic acid

Adverse Events

Bempedoic acid

(N=7001)

Placebo
(N=6964)

no. of patients (%)

Any adverse event
Elevated hepatic enzymes

Renal impairment

[ Hyperuricemia ]
Gout
Cholelithiasis

6040 (86.3)
317 (4.5)
802 (11.5)
763 (10.9)
215 (3.1)
152 (2.2)

5919 (85.0)
209 (3.0)
599 (8.6)
393 (5.6)
143 (2.1)
81 (1.2)

FC REMED

Nissen et al. N Engl J Med 2023;388:1353-1364



Currently reimbursed non-statin drugs

Principal studies LDL lowering Indication
restriction

15-20% none
20-25% 2nd prevent. + FH

ezetimibe

bempedoic acid

PCSK9 inhibition 45-60% 2nd prevent. + FH

FC REMED



The iPCSK9 era

Figure 1. Timeline of cholesterol discovery and drug development.

1955; 1976:
LDL is a risk Statins
factor for discovered
1910 o o 198,
amilii
Aortic plaques hypercholesterolemia
contain 1948: 2002:
Shorertare: Cholesterol Ezetimibe
synthesis/tHMG
CoA reductase

HMG Co-A reductase

1900

2015
Alirocumab and
evolocumab

2003: 2009:
Discovery of PCSK® PCSKSmAb
mutation in familial reduces LDL in
hypercholesterolemia animal studies
{gain of funceion) 2006: 2012: 2017-18:
PCSK9loss of Phase | & Il trial results PCSKSmAD therapy
function mutations of PCSK9mAbs decreases CV

associated with events and mortality
lower CVD risk

Note: Underlined drugs denote FDA approval. Highlighted drugs mark statin and PCSK9
therapy approval dates. Data taken from the Food and Drug Administration. See also
endnotes 5 and 38.

FC REMED AHA Bridget et al. Innovations in Cardiovascular Health



Mechanism and history of iPCSK9

Cholesterol
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{
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ORIGINAL ARTICLE

Sequence Variations in PCSK9, Low LDL, and Protection against
Coronary Heart Disease

Jonathan C. Cohen, Ph.D., Eric Boerwinkle, Ph.D., Thomas H. Mosley, Jr., Ph.D., and Helen H. Hobbs, M.D.

N Engl J Med 2006; 354:1264-1272
N Engl J Med 2019;381:1557-67.



The iPCSK9: limitatio in CH

No need to ask the insurance for permission beforehand (?)
No need to try two statins any more.
Only two indications re-imbursed.

www.spezialitatenliste.ch; évolocumab 26/09/2024



Les iPCSK9

aIirocumab (Praluent) | evolocumab (Repatha) | Inclisiran (Leqvio)

baisse du LDL environ 55% environ 55% environ 45%
application 1x/2 sem. sc. 1x/2 sem. sc. 1x/3 mois,

puis 1x/6 mois
recul ~8 ans ~ 8 ans ~ 4 ans (études)
études outcome oui oui non

- Tres bonne acceptation par le patient avec education
appropriee pour l'injection.

- Prix: semblable pour les 3, environ 5SkCHF par an.



FOURIER-OLE: Long-Term Effect Jfourier; OLE,

Placebo transition
to evolocumab

Parent FOURIER FOURIER-OLE

— -|  Evolocumab vs placebo Open-label Evolocumab
T 25
~~
[
£
S
O 2.0 —— Randomized to placebo
§ —— Randomized to evolocumab
2
[e)
| .
2 154
@ Median LDL-C at Week 260:
_8 0.75 mmol/L (IQR 0.44-1.29)
j 29 mg/dl (IQR 17-50)
()]
- 1.0
c
©
§®)
(O]
=

0.5

T T T /\/ T T T T T T
0 12 48 144 12 48 96 144 192 240 Weeks
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FOURIER-OLE: Long-Term Safety Jlourier; OLE,

Annualized IR

Annualized IR

25% - SERIOUS ADVERSE EVENTS 2.0% -~ INJECTION SITE REACTIONS 2.5% - DRUG-RELATED ALLERGIC
RXN
20% A % 150 o 20% 1
15% - 13%  13% N 3 15% -
T:s 1.0% - 0.8% = 1.1% 1.1%
10% < 0.7% 3 1.0% -
% 0.6%
5% - < 0% - -t < 0.5% -
0% | 0.0% 0.0%
4% A MUSCLE-RELATED EVENT 4% NEW ONSET DIABETES 1.00% - HEMORRHAGIC STROKE
3% - e 3% & 0.75% -
[ © 2.3% o}
o —. N 1.8% S
2% - = 2% - = 0.50% -
3 1.2% 2
1% - < 1% A I 025% A
0.05% gy 0-04%
0% - 0% - 0.00% -

B Placebo Phase FOURIER
B Evolocumab Phase FOURIER
B Evolocumab Phase FOURIER & OLE




e

Annualized incidence rate (%)

Gaba P, et al. Circulation. 2023.
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Importance d’utiliser les iPCSK9

. p<0.001 * p<0.001 " p0.001 Etude Suisse
. o . representative de pts
8.0+ | traités par iPCSKO:
%E, o l - Diminution LDL de
g B | 50-55%.
3 T T -  81% étaient
2.0 Intolérantes aux
N statines (!)

No Sl Sl Total
B Bascline Follow-up

Sudano, ... Ehret et al., Frontiers in CV Medicine,
2022



Outlook: are we giving medications too late ?

Timing of reaching and duration of staying at non-HDL-C target

’ﬂ‘ 46 518 patients with Ml and 7407 MACE (all-cause mortality, Ml, or stroke)

Median non-HDL-C (mmol/L) Timing
I
I
Never *
Early ] |
Late —a
Early and sustained p—_—l :
I
10- Target i
l | |
0.60 0.80 1.00
0.0 T T J
Ml 2 months 1 year MACE, adjusted HR (95% Cl), p for trend <0.001

e Never e®FEarly elate e Early and sustained Schubert et al., EH) 2024:.



Outlook for LDL: non-PCSK9 based

- ANGPTL3 inibitor evinacumab (hFH — soon other ?)

- microsomal triglyceride transfer protein inhibitor (MTP
inhibitor): lomitapide



Outlook for LDL: PCSK9 based

oral PCSK9 inhibitors in 2026 (?)
injectable PCSK9 inhibitors 1x/mois

« single course programs », €.g. Verve (permanently
turn off the PCSK9 gene in the liver to reduce disease-
driving LDL-C)

many others

Laufs et al. European Heart Journal (2023) 44, 4281-4283.
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Case : Ms K

Female 62y.
CC: Cardiovascular risk counseling (referral by GP).
History: Fatigue, sleep disturbance, night sweats +++.

PE: BP 135/82mmHg, P 72/’; BMI: 25.7kg/m?; cardiac &
pulm. and vascular exam normal.

Ttt: None.

FH: Father with NSTEMI at 63 years, two brothers with
HTN. One overweight daughter.

FC REMED



Case : Ms K, cont.

Psychosocial history: retired UN official, travels part of the
year to Africa, lives with husband.

Lab: Hematology and electrolytes nl, LDL 4.3mmol/l, HDL
1.1mmol/L, triglycerides 2.1mmol/L. HbA1c 5.9%.

Urines: albumin 72mg/l, creatinine 19.3mmol/l.

FC REMED



Patient Ms K:

Calculateurs & outils

SCORE2 (www.agla.ch) |
Arbeitsgruppe Lipid ol g
Atheroskleross

Die AGLA der Schweizerischen Gesellschaft fiir Kardiologie (SGH
Atherosklerose-Gesellschaft. Sie setzt sich flir die Forderung von Prg

Calculateur de risque
ESC SCORE2/SCORE2-
oP

oh Evaluation

/ Score DLCN
Calculateur de I'lMC

Insuffisance rénale 4 80/0

chronique - DFGe

Atherosklerose und Atherothrombose in der Sch

Uber die AGLA Empfehlungen & Statements
@ FI

Rechner & Tools Veranstaltungen

Insuffisance rénale ) ) .
chronique - Risque de Risque faible-modeéré

progression
Calculateur de calories

Calcul du cholestérol
LDL

Conversion HbA1c
NGSP - IFCC

mmol/l [nmol/I] = mg/d

FC REMED




New CV risk categories

<50years 50-69 >70 years®
years

Low-to-moderate CVD <2.5% <5% <7.5%
risk: risk factor treatment gen-
erally not recommended
High CVD risk: risk factor 25t0 <7.5% 5to<10% 7.5to<15%
treatment should be
considered
Very high CVD risk: risk fac- >7.5% >10% >15%
tor treatment generally

recommended?®

Visseren et al. European Heart Journal, 2021:3227

FC REMED




Screening
recommendations

Recommendations Class® Level®

Systematic global CVD risk assessment is recom-
mended in individuals with any major vascular
risk factor (i.e. family history of premature CVD,
FH, CVD risk factors such as smoking, arterial
hypertension, DM, raised lipid level, obesity, or
comorbidities increasing CVD risk).

Systematic or opportunistic CV risk assessment
in the general population in men >40 years of
age and in women >50 years of age or postme-
nopausal with no known ASCVD risk factors

may be considered.’

Visseren et al. European Heart Journal, 2021:3227

FC REMED




How to detect subclinical atherosclerosis

FC REMED
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ECG: what marker for LVH?

. AUC
« ECG sensitivity for LVH low.
. . . RaVL (mm)
« ECG LVH is independent predictor [y
of CV events. Sokoloff (mm)
. _ QRS duration (ms)
. S.tudy_o_n 958 hypertensn_/es. e p—
Slmphfled Cornell predicts LVH Cornell product (mm x ms)
and CV events as well as other hiedltoeicoloue QI
indices Product RaVL x QRS (mm x ms)

Sokolow-Lyon index (SV1+RVS5 > 3.5mV)

Modified Sokolow-Lyon index (largest S+R >3.5mV)
Cornell voltage (>244mV*ms)
Simplified Cornell (RaVL >1.1mV)

Manchia et al., Journal of Hypertension 2013, 31:1281-1357
Levy et al., Circulation 1994; 90:1786-1793
Gosse et al., ) Hypertens. 2012 May;30(5):990-6

FC REMED



Kidney
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Albuminuria

moderately increased 30-300 mg/day 3.4 to 34 mg/mmol
microalbuminuria
(“microalbuminuria”)

severely increased >300mg/day >34 mg/mmol
microalbuminuria
(“macroalbuminuria”)

UACR = urinary albumin creatinine ration =
u. albumin/u. creat.
= is in mg/mmol

UpToDate 2017
FC REMED



Albuminuria: potent predictor of CV risk

Very high CV
risk

Moderate CV
risk

Low CV risk

Patients with T2DM with:
* Clinically established ASCVD or
* Severe TOD or

* 10-year CVD risk >20% using SCORE2-Diabetes
Patients with T2DM not fulfilling the very high-risk

criteria and a:
* 10-year CVD risk 10 to <20% using
SCORE2-Diabetes

Patients with T2DM not fulfilling the very high-risk

criteria and a:
* 10-year CVD risk 5 to <10% using
SCORE2-Diabetes

Patients with T2DM not fulfilling the very high-risk

criteria and a:

* 10-year CVD risk <5% using SCORE2-Diabetes

FC REMED

Severe TOD defined as eGFR <45
mL/min/1.73 m2 irrespective of
albuminuria; or eGFR 45— 59
mL/min/1.73 m2 and
microalbuminuria (UACR 30-300
mg/g; stage A2); or proteinuria
(UACR >300 mg/qg; stage A3); or
presence of microvascular disease
in at least three different sites [e.g.
microalbuminuria (stage A2) plus
retinopathy plus neuropathy].

Marx et al. European Heart Journal (2023)
44, 4043-4140




Vessels
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Investigations vasculaires

Recherche de plaques carotidiennes:
avantages: non-irradiant, peu couteux (?)
desavantages: moins bonne prediction que le SCC

Score calcique coronarien (SCC):
avantages: meilleure prediction d’évennements que 'US

carotidien
desavantages: irradiant, couteux

FC REMED



Score calcique coronarien

Score calcique coronarien: p.e. 402UA

(0 UA: power of 0!

0-100: mild \

100-400:moderate | 23~ \
>400UA: severe) ¥ '
~ 7

FC REMED



Recherche de plaques carotidiennes/fémorales

= o — "- — -
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— - e ——

- -
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Improvement of classification by coronary

calcium score
“Some” reclassification of CV risk

Risk Classification
SCORE-2 & SCORE-2 OP

Risk Reclassification
after CACS

Very High Risk I :IEH High Risk
m ]

in=41])

High Risk
(n=184)

High Risk
(n=220)

Low-to-Moderate Risk
Low-to-Moderate Risk (n=221)
n=171)

Paiva et al. European Heart Journal, Volume 43, Supp 2022: 544

FC REMED




Recommendation clinique

CAC scoring may be considered to improve risk

classification around treatment decision thresh-

olds. Plaque detection by carotid ultrasound is

an alternative when CAC scoring is unavailable

or not feasible.'%31%4

Visseren et al. European Heart Journal, 2021:3227

FC REMED



Case : Ms K, cont.

SCC: OUA
Plaques carotidiennes: absence

- Risque cardiovasculaire calculé (4.1%) sur-estimée.
- Tout le monde est rassure.

FC REMED
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Signification de I'obésité pour la cardiologie
préventive

* « Cible facile » pour reduire le

risque CV
’ * Risque cardiovasculaire chez le
., | patient obese.

Photo by Towfiqu barbhuiya on Unsplash



Cardiovascular effects of bariatric surgery

coronary artery disease 0.68 (0.52-0.91), p = 0.008
myocardial infarction 0.53 (0.44-0.64), p < 0.01
heart failure 0.45 (0.37-0.55), p < 0.01
cerebrovascular accident 0.68 (0.59-0.78), p < 0.01
cardiovascular mortality 0.48 (0.40-0.57), p < 0.01
atrial fibrillation 0.81 (0.65-1.01), p = 0.07

hazard ratios are indicated

Chandrakumar et al. Cureus. 2023 Feb 7;15(2):e34723



Actions agonistes GLP-1 et GIP

Glucagon-like Peptide-1 Receptor Agonism Glucose-dependent Insulinotropic Polypeptide Receptor Agonism

Central Nervous System Central Nervous System
+ 1 Satiety * | Food Intake

» J Food Intake o + 1 Nausea

« 1 Nausea Y + | Body Weight

* | Body Weight -

Pancreas

% * 4 Insulin
* M Insulin > N
* { Glucagon S (=N Subcutaneous White Adipose Tissue
w -3 - W * 4 Insulin Sensitivity
Stomach 4 * 7 Lipid Buffering Capacity
* @ Gastric Emptying v v * 4 Blood Flow
* /" Storage Capacity
* \ Proinflammatory Immune Cell Infiltration
* | Hyperglycemia 4 : ' Systemic

vl * \ Hyperglycemia
Liver R— + | Dietary Triglyceride
* " Insulin Sensitivity

« | Hepatic Glucose Production ol Skeletal Muscle
+ \ Ectopic Lipid Accumulation ' ) « 4 Insulin Sensitivity

- * 1 Metabolic Flexibility
[.Glmou-dwm Insulinotrepic Polypeptide nmpmnmm] * s Ectopic Lipid Accumulation

@ Glucagon-like Peptide 1 Receptor Agonism
@ Indirect Action




Large outcome studies with GLP-1 agonists in
non-diabetics ?



STEP 1: semaglutide + livestyle in 0&o (N=1'961) nesm 2021

STEP 2: semaglutide in DM2 0&o0 (N=1"210) Lancet 2021

STEP 3: semaglutide + intensive livestyle intervention in 0&o (N=611) jama 2021
STEP 4: semaglutide max dose + livestlyle in 0&o (N=803) jama 2021

SELECT: CV outcomes in 2"? prev. of semaglutide in 0&o (N=17'604) nem 2023
STEP-HFpEF: HFpEF outcomes of semaglutide (N=529) neim 2023



Perte de poids avec les agonistes GLP-1/GIP

Weight loss outcomes with FDA-approved medications

e semaglutide : -14.9%* (ster-1 NEIM 2021; 384:989-1002)

e liraglutide: -7.9%* (scALe NEJM 2015; 373:11-22)

g
H
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5
H

e tirzepatide: -20.9%™ (SURMOUNT-1 NEIM 2022; 387:205-216)

Liraglutide(2]  Semaglutide[2:3]  Phentermine- Bupropion-
topiramatel1] naltrexonel1]

FDA-approved drugs

E 3 We i g h t re d u Ct i o n Wit h h ig h e St d Ose :eﬁf;t::;s;;:?:z;e;:!:‘s;isslz weeks, except for semaglutide and liraglutide, which

3. Wil rwaight or
obesity. N Engl ] Med 2021; 384:989.
UploDate




Etude SELECT

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Semaglutide and Cardiovascular Outcomes
in Obesity without Diabetes

Lincoff et al. N Engl J Med 2023;389:2221-2232



Etude SELECT

A Primary Cardiovascular Composite End Point

1009 109 4720d ratio, 0.80 (95% CI, 0.72-0.90)
90+ 8- P<0.001 for superiority
g 80 Placebo
g 709 6
S 60 Seraglutide
] I
£ 504
£ o o
2 30
E 0+ T T T T T T T 1
a 204 0 6 12 18 24 30 36 42 48
10+ —
o-_—r#—l—' T

T T T 1
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk

Placebo 8801 8652 8487 8326 8164 7101 5660 4015 1672
Semaglutide 8803 8695 8561 8427 8254 7229 5777 4126 1734

B Death from Cardiovascular Causes

1009 49 Hazard ratio, 0.85 (95% CI, 0.71-1.01)
90- P=0.07 -
& 804 31
g 704 3
i Semaglutide
I
2 so] :
3 304
E e T 1 T T T T L 1
S 204 0 6 12 18 24 30 36 4 48
101
e ——
c 1 T T T T T T 1
o 6 12 18 24 30 36 42 48

Months since Randomization

No. at Risk
Placebo 8801 8733 8634 8528 8430 7395 5938 4250 1793
Semaglutide 8803 8748 8673 8584 8465 7452 5988 4315 1832

C Heart Failure Composite End Point

1007 69 Hazard ratio, 0.82 (95% CI, 0.71-0.96)

90 5
g s0- o Placebo
g 70

34

T 60- Semaglutide
2 sod 2
.; 404 14
2 301
E 0+ T T T T T T T 1
S 207 0 6 12 18 24 30 36 42 48

T T T T T T 1

0 6 12 18 24 30 36 42 43
Months since Randomization
No. at Risk

Placebo 8801 8711 8601 8485 8381 7341 5885 4198 1766
Semaglutide 8803 8740 8654 8557 8425 7409 5944 4277 1816

D Death from Any Cause

1009 77 Hazard ratio, 081 (95% CI, 0.71-0.93)
”"

80

Cumulative Incidence (%)
$

Months since Randomization

No. at Risk
Placebo 8801 8733 8634 8528 8430 7395 5938 4250 1793
Semaglutide 8803 8748 8673 8584 8465 7452 5988 4315 1832

Lincoff et al. N Engl J Med 2023;389:2221-2232




tension artérielle
systolique

-5.6mmHg

-5.25%

triglycérides -18.3%

FC REMED

-1.6mmHg

-3.14%

-22.9%

STEP3

STEP3

N Engl ] Med
2023;389:2221

N Engl J Med
2023;389:2221

STEP3



Autres effets du sémaglutide

dépendants et indépendants (?) du poids

Prédiabete -> diabete.
Fibrillation auriculaire.
Mort subite.

Cardiac valve stenosis.
Thromboembolisme.
Perméabilité intestinale.
Apnées du sommeil.

Stéatose hépatique.

Fonction articulaire.
Dépression.
Consommation d’alcool.
Cognition.

Fonction rénale.

Ehret et al., Revue Médicale Suisse, en révision.



Semaglutide: effect on smoking and addiction

Annals of Interal Medicine

LATEST ISSUES INTHECLINIC FOR HOSPITALISTS MULTIMEDIA COLLECTIONS ACPJOURNALCLUB NEWS CME

Original Research | 30 July 2024

Association of Semaglutide With Tobacco Use Disorder in
Patients With Type 2 Diabetes: Target Trial Emulation Using Real-World
Data

Authors: William Wang, Nora D. Volkow, MD @ , Nathan A. Berger, MD @ , Pamela B. Davis, MD, PhD @ , David C. Kaelber,

MD, PhD,MPH @ ,and Rong Xu, PhD& @ | AUTHOR, ARTICLE, & DISCLOSURE INFORMATION
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Impact of BP lowering

For every 10mmHg reduction in SBP:

« RR0.8(0.77-0.83) for major CV events
« RR0.83 (0.78-0.88) for coronary events
« RR0.73 (0.68-0.77) for stroke

« RR0.72 (0.67-0.78) for heart failure

Meta-analysis of 123 RCT with a total
of 613,815 participants

Lancet. 2016 Mar 5;387(10022):957-67



Resumeé

* Lowering LDL is an opportunity !
* “The lower the better.”
* NotonlyLDL!



P Hopitaux Cardiologie Préventive
Service de cardiologie / HUG

B Genéve

e Consultation : cas difficiles en prévention primaire et secondaire (consultation
lipides conjointe avec le Service d’endocrinologie, Pr Francois Jornayvaz).

* Infirmiere coordinatrice: Mme Elise Guillermet (cardiopreventive@hcuge.ch, 079-
55 35 508).

 Médecins: Prof Georg Ehret (responsable - 079-55 33 658), Dr Elena Tessitore, Dr
Dr Baris Gencer, Prof Francois Mach.




End of slides.



Case

Female 32y, no relevant medical history.

History: No known CV risk factors except obesity (BMI
33.7kg/m2).

PE: BP 120/76mmHg, P 72/’; BMI: 33.7kg/m?; cardiac &
pulm. and vascular exam normal.

Lab: Hematology and e’lytes nl, LDL 5.8mmol/l, HDL
1.1mmol/L, triglycerides 1.9mmol/L.

Who treats this patient with LLT (in add. to lifestyle) ?



Case

frequency

100 150 200

50

1'023 Swiss individuals from the general population

Who treats this patient with LLT ?

Ehret et al., unpublished



Case

STEMI on mono-vessel CAD (RCA).

Who treats this patient with LLT ?




Case: family screening: heterozygous
familial hypercholesterolemia

Laboratory nl for 2"9 causes of dyslipidemia.

mother:  LDL5.8, Ip(a) 970mg/I

male 11y: LDL 7.0, HDL 1.4, trigl. 0.7, Ip(a) 486mg/I

male 9y:  LDL 2.8, HDL 1.5, trigl. 0.5, Ip(a) 287mg/l ===
female 8y: LDL 6.2, HDL 1.5, trigl. 0.8, Ip(a) 58mg/I S




Patient trajectory
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STEMI, no rosuva rosuva rosuva 20mg,
ttt 40”.18, 20mg evolocumab
ezetim. ezetim. 1x/2sem.



Limitatio iPCSK9 (mAB or iRNA) H

iPCSK9 is reimbursed in Switzerland using the following LDL criteria
+ maximal tolerated lipid therapy + dietary approaches + control of other CV risk factors

LDL thresholds for reimbursement

» LDL-C > 1.8 mmol/I

In patients who have clinically apparent atherosclerosis

Primary prevention

» LDL-C > 2.6 mmol/I

>10 years and heterozygous or homozygous familial
hypercholesterolemia

1) Spezialitatenliste des Bundesamt fiir Gesundheit (BAG), http://www.spezilitdtenliste.ch

FC REMED
SC-CH-AMG145-00813



Objectives of PCSK9i (and other LLT)

1. Clinical: reduce the number of events (FOURIER-OLE)
2. Safe and comfortable treatment (FOURIER-OLE)
3. Subclinical: (HUYGENS, PACMAN-AMI)
* decrease plaque progression / induce regression
e stabilize plaque
4. Future uses (?):
e very early use after myocardial infarction ? (EVOPACS)
e aortic stenosis ? (not discussed here)




Impact of LDL lowerin

Meta-analysis of 312,175

participants:

For every “1mmol” reduction in

LDL: RR 0.8 for events

20% less events

A | Twenty-five statin trials

114

o
o
L

o
)

e
S

e
o

Relative Risk of Major Vascular Events

o
W
"

@ Primary prevention trial
W Secondary prevention trial

0.4+ r T T T T r . . '
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Between-Group Difference in Achieved LDL-C Level, mmol/L

B \ Eight nonstatin trials

114
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i
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L
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o] r
z Type of nonstatin trial? =
g Diet
& 0.5 [ M Bile acid sequestrants

M Ileal bypass
M Ezetimibe
0.4+ r T T y T T T y T
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Between-Group Difference in Achieved LDL-C Level, mmol/L

Silvermann et al. JAMA. 2016;316(12):1289-1297.
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How to get there ? (AGLA 2023):

o i Risque éleve Ri 3 élevé
Valeur cible : LDL-C <2.6 mmol/| isque trés élevé

v

Pas de traitement pharmaceutique systéematique
Consells d'hygiene de vie

Envisager une statine
Conseils d'hygigne de vie

1. Recommandations GSLA 2023, 7¢™ édition, https://www.agla.ch/

Statine hautement efficace”

!

LDL-C <1.8 mmol/l et réduction de 50% ?

Nan 1 COui
v

HF hétérozygote ?

Y

o D

Y
LDL-C =2.6 mmol/1?

e
o v

Ezétimibe Ezétimibe

LDL-C <2.6 mmol/1 ?

Non: —— " — Oui
Inhibiteur de la PCSK9™ 4—<L
ou |
Acide bempédoique
A J Y Y
Poursuivre le traitement sous contrile

Contréle du LDL-C - 1x/an
plus zouvent en fonction de la situation clinigue

Ezétimibe

Statine hautement efficace”

y

LDL-C <1.4 mmal/l et réduction de 50 % ?

¢—I‘iun—-<”>-— Oui

ASCVD manifeste ?

+—om —<*>—Nm

LDL-C =1.8 mmol/1 ?
E Non —é Oui > Ezétimibe

oder

Ezatimibe
v

LDL-C =1.8 mmol/1 ?

Nm%—ﬂui

Y
Inhibiteur de la PCSK9**

Acide hempédoique

A\ * A}

Poursuivre le traitement sous contrile
Contréile du LDL-C - Txfan
plus souvent en fonction de |a situation clinigue

**Evolocumah, alirocumab, inclisiran

Les schémas de traitement représentés ci-dessus tiennent compte de la limitation de 'OFSP concernant les inhibiteurs de la PCSK9. C’est pourquoi, ils différent de I'indication PCSK9 des lignes directrices de I'ESC/EAS. Voir limitation
OFSP concernant I'utilisation des inhibiteurs de la PCSK9 a la p. 37. *atorvastatine, rosuvastatine **evolocumab, alirocumab #sont considérés comme facteurs de risque: diabéte sucré, Lp(a) >50 mg/dl (>120 nmol/I), PA >180/110 mmHg




Evidence for efficacy of LDL-lowering therapies down
to below 1.4 mmol/L (55 mg/dL)

Source of evidence Mean reduction in RR (95% Cl)
LDL cholesterol; [per mmol/L]
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

revascularisation

IMPROVE-IT? (ezetimibe plus statin vs statin) 1.80 [70]|vs|1.40 [54] CV death, M, stroke, |0.94/(0.89-0.99)
UA, coronary
revascularisation

FOURIER? (evolocumab plus high-dose statin + ezetimibe 2.37 [92]|vs|0.78 [30] CV death, MlI, stroke, |0.85((0.79-0.92)
vs high-dose statin + ezetimibe) UA, coronary
revascularisation

ODYSSEY OUTCOMES* (alirocumab plus high-dose statin 2.37 [92]|vs|1.37 [53] MI, CHD death, stroke, [0.85|(0.78—0.93)
ezetimibe vs high-dose statin + ezetimibe) UA

CHD = corona ry heart disease; CV = cardiovascular; MI = myocardial infarction; UA = unstable angina.
1.CTT Collaboration. Lancet 2010;376:1670-81; 2. Cannon CP, et al. N Engl J Med 2015;372:2387-97;
3. Sabatine MS, et al. N Engl J Med 2017;376:1713-22; 4. Schwartz GG, et al. N Engl J Med 2018;379:2097-107



Very high CV risk patients have the greatest benefit:
who are they ?

1. Documented ASCVD, either clinical or unequivocal on imaging.

* Previous ACS (Ml or unstable angina); Stable angina; Coronary revascularisation (PCl, CABG, and other arterial
revascularisation procedures); Stroke and TIA; Peripheral arterial disease.

* Significant plaque on coronary angiography or CT scan (multivessel coronary disease with two major epicardial
arteries having >50% stenosis), or on carotid ultrasound

2. “Severe” diabetics
DM with

* target organ damage, or at least three major risk factors or early onset of TIDM of long duration (>20
years)

3. Severe renal failure
eGFR <30 ml/min
4. Familial hyperchol. (high risk) or with another CV risk factor (very high risk)

5. Score
SCORE2 >10%



Do we get there ? Not yet !

Proportion of patients (%)

100 T

80

60

40

20

Patients in 2"d prevention reaching
the LDL goal (ESC guidelines 2016)

44
40

Established ASCVD total Coronary disease Peripheral disease Cerebral disease
(n=2039) (n=470) (n =818) (n=751)

FC REMED Ray et al. Eur J Prev Cardiol. 2020 Aug 28



LDL-lowering by PCSK9i

FOURIER TRIAL

LDL Cholesterol (mg/dl)

1004

90,

80|

60

504 |

40+

30+

20+

Placebo

Evolocumab
—

e

o

T T T T T T T 1
12 24 36 48 60 72 84 96 108 120 132 144 156 168
Weeks

ORION TRIAL 1+3 TRIALS

A
100 4 E Inclisiran sodium 300 mg

subcutaneous twice yearly
80

60

| from baseline

40

204

hange in LDL chol

20

Mean LDL Cholesterol (mg/dl)

1054

90

ODYSSEY OUTCOMES TRIAL

96
93
mg/dl Placebo L
mg/dl 017 1-2.50
mg/dl
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66 200 E
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0.00

Months since Randomization

-100 +— T
Baseline30 90
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Tt T
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77 277 274

T T
540570 630
264 264 261

T T
360390 450
Patient 269 266 262
number at
each visit

T
720
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T T
810 870
242 213

T
990
225

T T T T
1080 1170 1260 1350 1440
225 231 213 229 232

T T T T T T T
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N Engl J Med 2017; 376:1713-1722 and N Engl J
Med 2018; 379:2097-2107 Ray et al. Lancet

Diabetes Endocrinol 2023; 11: 109-19



FOURIER outcomes .
Evolocumab outcomes trial study design’ T
n = 27,564

_ Evolocumab SC

Screening 140 mg Q2W or 420 mg QM

(per subject preference)
n~13,750*

1

Age 4085 years

M, stroke; or PAD

Additional risk factors

(one major or two minor)

Optimal background lipid therapy
(including effective dose of statin %
ezetimibe)

LDL-C 1.8 mmol/L or

non-HDL-C 2.6 mmol/L

End of Study

Placebo SC
Q2W or QM

(per subject preference)
n ~13,750*

Randomisation 1

[= == = o e e e = = = =y = P 't T ¥ —— - — -
Maximum approximately 15 weeks D1 W4 W12 W24 2aw Mumbar of
key 20
Primary e oint (MACE+): endpoints
I ry ﬂdp i {M CE } pchieved

Major CV event (CV death, M|, stroke, hospitalisation for unstable angina or coronary revascularisation)

Key secondary endpoint (MACE):
CV death, Ml or stroke

Secondary prevention (clinically evident ASCVD) with baseline LDL-C >1.8 mmol/L

FC REMED
*Patients on optimized regimen of lipid-lowering therapy. D, day; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PAD, peripheral
artery disease; Q2W, once every two weeks; SC, subcutaneous; W, week. 1. Sabatine MS, et al. Am Heart J. 2016;173:94—-101.
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FOURIER Outcomes _fourier_

Results of primary and secondary endpoints

Primary endpoint: ARR 2%, RRR 15 %
Key secondary endpoint: ARR 2%, RRR 20 %

LDL-C decline: mean 59 %, median: 0.8 mmol/L

25 Placebo HR 0.85 (0.79-0.92) ™ Placebo
P<0.0001 ® Evolocumab
2.0 59% mean decline 15 - 14.6 Hi 0.60
(0.73-0.88)
P<0.00001 o P<0.00001
4 '
—_— QI
= 15 - -
k3 Absolute | 1.45 mM ® 9.9
(3} (1.42-1.47) 310 1
- 2
o 1.0 - &
= L L e =
¢ . g bt X
Bi5 - Evolocumab 5 -
) Median 0.78 mM
IQR [0.49-1.27]
0.0 —— 7+ o0 -
0 4 12 24 48 72 96 120144 168 CV death, MI, stroke, CV death, MI, stroke

UA, cor revasc

Weeks after randomization

Evolocumab reduced LDL by 59% and reduced CV outcomes more
than statins alone

Study duration 2.2. years. Baseline statin use 99%. ARR, absolute risk reduction, CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction. RRR, relative risk reduction.
Sabatine MS, et al. N Engl J Med 2017;376:1713-22.



FOURIER-OLE: Study design fourier- OLE,

v b Gl ww

Evolocumab . Open-Label Evolocumab
Patients with stable ASCVD q2 or g4 wks q2 or q4 wks

and LDL-C =270 mg/dI
(~1.8mM) or non-HDL-C =100 ~®—
mg/dl (~2.6mM)

on optimized statin Rx

Matching -
placebo
\ ) \ )
| Y
Parent FOURIER Trial FOURIER OLE Program
Median follow-up 2.2 yrs Median follow-up 5.0 yrs
N=27,564 N=6635

US & Eastern Europe: NCT02867813
O’Donoghue ML, et al. Circulation. 2022;146:1109-1119. Western Europe: NCT03080935



FOURIER-OLE : Effect on LDL-C fourier-OLE,

W WY WYY BAYWY  LAAAL

Median LDL cholesterol (95% CI, mmol/L)

O’Donoghue ML, et al. Circulation. 2022;146:1109-1119.

Placebo transition
to evolocumab

Parent FOURIER FOURIER-OLE
2.5 - Evolocumab vs placebo l Open-label Evolocumab
2.0 —— Randomized to placebo
—— Randomized to evolocumab

1.5 1
1.0 -
0.5

T T T /\/l T | T T T

0 12 48 144 12 48 96 144 192 240 \Weeks



FOURIER-OLE : Effect on LDL-C fourier - OLE_

W WY WYY BAYWY  LAAAL

Placebo transition
to evolocumab

Parent FOURIER FOURIER-OLE

~ 25 Evolocumab vs placebo l Open-label Evolocumab
_I =
[
£
£
O 2.0 —— Randomized to placebo
§ —— Randomized to evolocumab
2
o
2 154
@ Median LDL-C at Week 260:
_8 0.75 mmol/L (IQR 0.44-1.29)
3 29 mg/dl (IQR 17-50)
0 1.0
c
©
©
(O}
=

0.5

T T T /\/ T T | T T T
0 12 48 144 12 48 96 144 192 240 \weeks

O’Donoghue ML, et al. Circulation. 2022;146:1109-1119.



FOURIER-OLE : Long-term safety

W MY, A

fourier - OLE

W Ll Al UaAN  Laapg

25% A

Annualized IR

0% -

4%

3%

2%

Annualized IR

1%

0%

O’Donoghue ML, et al. Circulation. 2022;146:1109-1119.

20% A

15% -

10% -

5% -

SERIOUS ADVERSE EVENTS

13%

MUSCLE-RELATED EVENT

1.9%

13%

2.1%
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Annualized IR

2.0%

1.5%

1.0%

0.5%

0.0%

4%

3%

2%

1%

0%

INJECTION SITE REACTIONS

0.8%
0.7%
0.4%
NEW ONSET DIABETES
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©
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©
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N
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C
< 0.25% -
[v)
0.05% 000% 0-04%
0.00% -

B Placebo Phase FOURIER
B Evolocumab Phase FOURIER
[ Evolocumab Phase FOURIER & OLE




FOURIER-OLE : Primary endpoint fourier - OLE,

W WY WYY BAYWY  LAAAL

20% = . .
° Primary Endpoint: CV death, MI, stroke,
unstable angina or coronary revascularization 17.5% 15%
1 reduction
HR 0.85 15.4%
(95% Cl 0.75-0.96)
P=0.008
10% =
Placebo — Evolocumab
Evolocumab — Evolocumab
O% a || || || || || ||
1 2 3 4 5 Years in OLE
Number at risk:
Placebo-Evolocumab 3280 3055 2876 2716 2573 1706
Evolocumab-Evolocumab 3355 3186 3033 2890 2716 1754

O’Donoghue ML, et al. Circulation. 2022;146:1109-1119.
These are exploratory endpoints and p-values not adjusted for multiplicity.



FOURIER-OLE : cardiovascular death fourier - OLE,

WA LA UAM GAAN  upaap

5% =
CV death
4.45%
1)
4% = HR 0.77 23% .
(95% Cl 0.60-0.99) reduction
P=0.04 3.32%
3% =
2% =
1% = Placebo—» Evolocumab
Evolocumab — Evolocumab
0% - | | | | | |
0 1 2 3 4 5 Years in OLE
Number at risk:
Placebo-Evolocumab 3280 3223 3155 3081 2991 2049
Evolocumab-Evolocumab 3355 3314 3244 3173 3080 2069

O’Donoghue ML, et al. Circulation. 2022;146:1109-1119.
These are exploratory endpoints and p-values not adjusted for multiplicity.



FOURIER-OLE : sub-analyses based on
achieved LDL levels: safety

fourier - OLE
vy Ll Gl b Ll

Table 4. Safety Outcomes According to Achieved LDL-C Level in FOURIER-OLE

Serious adverse events 12.15(10.34, 14.27) | 12.64 (10.89,14.67) | 12.65(10.70,14.97) | 12.90(10.63,15.65) | 12.18 (10.27,14.43) | 0.88
Neurocognitive events 0.50 (0.25, 0.98) 0.53 (0.28, 1.00) 0.53 (0.27, 1.07) 0.30 (0.12, 0.73) 0.43 (0.21, 0.89) 0.35
Cataract-related adverse 0.82 (0.47, 1.44) 0.87 (0.51, 1.49) 0.91 (0.51, 1.62) 0.33 (0.14, 0.79) 0.64 (0.35, 1.20) 0.11
events

New or progressive malig- 1.83 (1.26-2.66) 1.76 (1.23-2.50) 1.73 (1.17-2.57) 1.89 (1.21-2.96) 1.36 (0.89-2.10) 0.23
nancy

New-onset diabetes* 0.66 (0.32, 1.39) 0.52 (0.25, 1.05) 0.46 (0.20, 1.02) 0.45 (0.18,1.12) 0.43 (0.20, 0.95) 0.13
Hemorrhagic stroket 0.06 (0.02, 0.15) 0.09 (0.05, 0.17) 0.07 (0.02, 0.20) - 0.06 (0.01, 0.23) 0.55
Muscle-related events 0.67 (0.38, 1.18) 0.62 (0.36, 1.07) 0.69 (0.38, 1.24) 0.76 (0.39, 1.46) 0.56 (0.30, 1.05) 0.84
Noncardiovascular death 1.33 (0.87, 2.04) 1.14 (0.76, 1.71) 1.65 (1.07, 2.56) 2.32 (1.46, 3.67) 1.49 (0.94, 2.36) 0.04
All-cause mortality 2.65 (1.98, 3.56) 2.87 (2.20, 3.76) 3.72 (2.77, 5.00) 4.30 (3.10, 5.98) 3.93 (2.92, 5.29) 0.0001

No safety signal even with extremely low LDL levels (<0.5mmol/l)

FC REMED

Gabs et al., Circulation. 2023;147:1192-1203




FOURIER-OLE : sub-analyses based on

achieved LDL levels: outcomes
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Results show graded outcomes with achieved LDL as marker.

Gabs et al., Circulation. 2023;147:1192-1203



FOURIER-OLE : achieved LDL and fouriér-oLE
outcomes: the lower the better (!)

Primary endpoint: CV death, Ml, stroke, coronary revascularization or hospitalization for unstable angina
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Adj P-value <0.0001

Annualized incidence rate (%)

0 20 40 60 80 100 120 140 160
Achieved LDL-C (mg/dL)

FC REMED Gabs et al., Circulation. 2023;147:1192-1203



Directives ESC/EAS 2019: la nouvelle valeur cible de
LDL-C recommandée est 1,4 mmol/l pour les
patients a trés haut risque?

SCORE <1%

N / *SCORE 21% et <5%
: «Jeunes patients (T1DM <35 ans; T2DM <50 ans) avec DM
3,0 mmol/l Faible depuis <10 ans sans autre facteur de risque

\ / -SCORE 5% et <10%

Py eFacteurs individuels de risque notablement élevés, en particulier CT > 8 mmol/I
2,6 mmol/l Modéré ou LDL-C > 4,9 mmol/l ou PA > 180/110 mmHg
*HF sans autre facteur de risque majeur
*IRC modérée (EGFR 30 - 59 ml/min)
*DM sans atteinte d’organe cible, depuis > 10 ans, ou autre facteur de risque

/ supplémentaire
1,8 mmol/l levé *SCORE ASCVD (clinique/imagerie) > 10%

*HF avec ASCVD ou avec un autre facteur de risque majeur

et 250% réduction

des valeurs *IRC sévere (EGFR < 30 ml/min)
(&) initiales *DM et atteinte d'organe cible: = 3 facteurs de risque majeurs; ou
! 1,4 mmol/l Trés élevé apparition précoce de T1DM de longue durée (> 20 ans)

Objectif thérapeutique pour le

LDL

Pour les patients ASCVD qui subissent un deuxieme
événement vasculaire dans les 2 ans (pas
nécessairement du méme type que le premier), tout en
prenant un traitement par statine a la dose maximale

. Z L N . tolérée, on peut envisager un objectif LDL-C de <1,0
Faible Elevé  Trés élevé mmoll. (classe b / niveau B)

Modere Risque CV

Un taux trop élevé de LDL-C est une cause potentielle d’ASCVD; la réduction proportionnelle du risque dépend de la réduction absolue du LDL-C.

ASCVD = maladie cardiovasculaire athérosclérotique; PA = pression artérielle; IRC = insuffisance rénale chronique; CV = cardiovascutaire; DM = diabetes mellitus (diabéte sucré); EGFR = récepteur du facteur de croissance épidermique; HF =
hypercholestérolémie familiale; LDL-C = cholestérol des lipoprotéines de basse densité; SCORE = estimation systématique du risque coronarien; TLDM = DM de type 1; T2DM = DM de type 2; CT = cholestérol total. Adapté d’aprés: 1. Adapted from
Mach F, et al. Mach F, et al. Eur Heart J. 2020 Jan 1;41(1):111-188. doi: 10.1093/eurheartj/ehz455.



LDL target depends on CV risk

Very high risk | : Hig risk
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HUYGENS and PACMAN-AMI (iPCSK9 and plaque
regression/stabilisation)

HUYGENS PACMAN Yp e
E"d":l"ldi‘ \ r—‘—’ 22‘;:“:“{
- o

evolo placebo aliro placebo — | o\ ‘2 -
no. of 30 31 131 135 N R e Sonverion
participants i g 3 /
LDL @ 1 year 0.8 2.2 0.6 1.9 o8 3
plague volume -2.3% -0.6% -2.1% -0.9% V' ?
gain in fibrous +43um  +22um +63um +33um

cap thickness

Vergallo et al. NEJM 383;9:846
Nicholls et al., J Am Coll Cardiol Img 2022;15:1308-1321
Raeber et al., JAMA. 2022;327(18):1771-1781



Si le LDL est baissé rapidement apres un
évenement: modification des plaques

300 patients en prev. 2nd
Suisses traités par
alirocumab ou placebo (+
statine) durant 52 semaines:

changement de volume
d'athérome -2.13% avec
alirocumab vs -0.92% avec
placebo (difference, -1.21%
[95% CI, —1.78% to —0.65%)],
P <.001).

Raeber et al. JAMA. 2022;327(18):1771-1781



Very early use of iPCSK9 after MI (EVOPACS)

change in % of scar size baseline-8th week
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Ehret et al. manuscript in preparation



« Gene-deletion » of PCSK9: Verve-101

Overall findings showed that three patients receiving the highest two VERVE-101 doses (0.45
mg/kg and 0.6 mg) saw the greatest reductions in LDL-C and PCSK9 protein levels. The two

patients in the 0.45 mg/kg group saw reductions in[LDL-C by 39% and 48%), respectively, and
in PCSK9 by 47% and 59%. The one patient in the 0.6 group experienced a reduction in LDL-

C of 55% and in PCSK9 of 84%. Bellinger noted that the LDL change has been durable up to
six months so far, with follow-up ongoing.
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