BIELLA CUORE
12-13 Settembre 2025

Giuseppe Patti
Direttore Cattedra di Cardiologia, Universita del Piemonte Orientale
Direttore Dipartimento Toraco-Cardio-Vascolare, AOU Maggiore della Carita
di Novara




CARDIOLOGILA NOVARA

High cholesterol
Unsafe sex

Alcohol use

Childhood underweight

Indoor smoke from solid fuels

0

1000 2000 3000 4000 5000 6000 7000 8000

Attributable deaths due to selected risk factors (in thousands)



’

Evolution of Lipid Lowering Therapies:

CARDIOLOGLA NOYARA
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The higher the baseline LDL value and the higher the absolute reduction
with lipid-lowering therapy, the higher is the reduction
of CV events with treatment
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Koskinas K et al. Eur Heart J 2018



) Absolute risk of events in patients with different risk profile

" Ny not achieving the target LDL-C value
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F FOURIER trial: NNT for the primary endpoint
3 W|th evolocumab vs placebo in high-risk settings (personal data)
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FOURIER trial: Clinical Benefit of Evolocumab by
Severity and Extent of Coronary Artery Disease
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Sabatine MS, et al. Circulation 2018



Role of long-term exposition to high LDL-C levels
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MACE

Event risk according to achieved LDL-C values and coronary plaque features

39 mg/dL LDL-C decrease= 22% MACE reduction

1% PAV reduction= 25% MACE reduction
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Study-level meta-analysis on 9 randomized trials and
approximately 109,000 patients to evaluate the safety and
efficacy of LDL-C levels <40 mg/dL

CARDIOLOGIA NOVA
kD A Outcome measures OR (95% CI)

Non-cardiovascular death + 1.13 (0.87 - 1.45)

Any adverse events '-' 1.00 (0.90 - 1.11)
Adverse events leading to drug discontinuation —I— 1.00 (0.87 - 1.15)
Cancer & 1.02(0.95- 1.10)

Haemorrhagic stroke —I— 0.89 (0.66 - 1.20)

Diabetes mellitus + 1.16 (0.91 - 1.47)

Neurocognitive disorders

&  0.97(091-1.04)

Haepatobiliary disorders + 0.99 (0.83-1.18)
Muscle disorders + 0.94 (0.77 - 1.13)
MACE - 0.82 (0.72 - 0.94)

| | |
0,1 VerylowLDL 1  Controlgroup 1o
better better

Patti G, et al. Eur Heart J-Cardiovasc Pharmacother 2022 https://doi.org/10.1093/ehjcvp/pvac049



2019 ESC Guidelines
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JET-LDL Registry - N=1,095 pts with ACS

Ferlini M, Patti G, .... Musumeci G, et al. Int J Cardiol 2023 Dec 14; 131659
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At discharge, 40% of patients received high-dose statin, 50% statin plus ezetimibe and 8.5% a PCSK9i



i AIFA: in patients with multiple CV events or ACS,
. one LDL-C determination allows PCSK-9i initiation
CARDIOLOGIA NOVARA

Not at target for LDL-C
Statin Rx?

LDL <100 LDL 2100 LDL <150 LDL >150

| |

Increase statin dose, Ezetimibe

modify statin type + PCSK-9 i HD potent statin + ezetimibe
and/or add ezetimibe (if LDL >70 and 1-mo re-evaluation
and age <80 yrs)




i ) Impact of a personalized, strike early and strong lipid-lowering approach on LDL-C
/*,  levels and cardiovascular outcome in patients with acute myocardial infarction
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FAST-NOTE REGISTRY

Outcome comparison between the following 3 periods

Period A (N=198; January-June 2019): target LDL-C <70 mg/dL

Patti G, et al. Eur Heart J Cardiovascular Pharmacotherapy 2025; doi 10.1093/ehjcvp/pvaf004



Impact of a personalized , strike early and strong lipid-lowering approach on LDL-C
levels and cardiovascular outcome in patients with acute myocardial infarction
FAST-NOTE REGISTRY
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Ezetimibe
Non-potent statin

Potent statin

Potent statin + Ezetimibe
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5
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PCSK9i + Ezetimibe

PCSK9i + Statin

PCSK9i + Statin + Ezetimibe 2 23 p<0.001
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Prevalence of lipid-lowering drugs at discharge

== Period A: LDL-C goal <70 mg/dL and stepwise approach
Period B: LDL-C goal <55 mg/dL and stepwise approach
Period C: LDL-C goal <55 mg/dL and personalized, SES lipid-lowering strategy

Patti G, et al. Eur Heart J Cardiovascular Pharmacotherapy 2025; doi 10.1093/ehjcvp/pvaf004



Impact of a personalized, strike early and strong lipid-lowering approach on LDL-C

levels and cardiovascular outcome in patients with acute myocardial infarction
FAST-NOTE REGISTRY

Panel B

Multivariate Analysis

Variables 95% ClI
100 - p<0.001 p<0.001
Personalized, SES lipid-lowering strategy E 3.04 1.53-6.02 0.001
£ 90 - 83 .
g 75 i
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S 70 - :
3 |
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— |
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® 40 -
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to achieve target to achieve target
LDL-C leveis LDL-C levels

== Period A: LDL-C goal <70 mg/dL and stepwise approach
Period B: LDL-C goal <55 mg/dL and stepwise approach
Period C: LDL-C goal <55 mg/dL and personalized, SES lipid-lowering strategy

Patti G, et al. Eur Heart J Cardiovascular Pharmacotherapy 2025; doi 10.1093/ehjcvp/pvaf004



Impact of a personalized, strike early and strong lipid-lowering approach on LDL-C

levels and cardiovascular outcome in patients with acute myocardial infarction
FAST-NOTE REGISTRY

0.15 log-rank p=0.026 Variables HR 95% ClI
9 :
S Personalized, SES lipid-lowering strategyD: 023 0.07-0.73 0.013
w! S by S |
Q J :
g —l ACE-inhibitor/Sartan at discharge . 0.76 039-145 0.41
/ |
s 0.104 w !
- |
g / C-Reactive Protein = 2 mg/dL at discharge ' 1.20 059-245 0.60
/ 1
T |
1
E ¥ Chronic kidney disease | 166  089-310 0.1
7] P 1
O > 1
- |
& 0.5+ - i Age 2 60 years old | . . 260 1.02-663  0.045
= 3 '
: Y !
g ,/’ = Left ventricular dysfunction : - 209 1.05-4.12 0.033
a /] .
© / 1
v /L Multivessel coronary artery disease : 1.59 087-292 0.13
0.001 “ = | - : :
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Lower risk of Higher risk of
Months MACE MACE

Number at risk
Period A 198 194 192 191 189 187 186 184 184 180 178 175 173
Period B 180 179 174 172 171 171 166 163 160 159 157 157 156
Period C 122 122 121 120 118 118 118 117 117 117 117 117 117

Period A: LDL-C goal <70 mg/dL and stepwise approach
Period B: LDL-C goal <55 mg/dL and stepwise approach
Period C: LDL-C goal <55 mg/dL and personalized, SES lipid-lowering strategy

Patti G, et al. Eur Heart J Cardiovascular Pharmacotherapy 2025; doi 10.1093/ehjcvp/pvaf004



Patient-level, pooled analysis of ORION-9,-10, -11, on 36,052 patients with
heterozygous familial hypercholesterolaemia, ASCVD or ASCVD risk equivalent
on maximally tolerated statin-therapy - Ray KK, et al. Eur Heart J 2023;44:129
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A Summary effects of MACE, fatal and non-fatal Ml and fatal and non-fatal stroke

Treatment Inclisiran®
MACE 131(7.1%)
Fatal and non-fatal Ml 33 (1.8%)
Fatal and non-fatal stroke 13 (0.7%)

B MACE by individual study

Treatment Inclisiran®
ORION-I1 63 (7.8%)
ORION-10 58 (7.4%)
ORION-9 10 (4.1%)
Fixed-effects model 131 (7.1%)

Placebo! OR (95% CI)

172 (9.4%) - 0.74 (0.58, 0.94)

41 (2.3%) —e| 0.80 (0.50, 1.27)

15 (0.8%) — e — 0.86 (0.41, 1.81)
0.10 100 10.00

4 Favours inclisiran Favours placebo <

Placebo' OR (95% CI)

83 (10.3%) — 0.73 (0.52, 1.03)

79 (102%) o 071 (0.50, 1.01)

10 (4.2%) R 1.00 (041, 2.44)

172 (9.4%) - 0.74 (0.58, 0.94)
0.10 oo " 10.00
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Mitochondrion
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CARDIOLOGIANOVARA |ucose_|_ - \ (mactnve)

Citrate

l— ETC1002-CoA ETC1002
(active) (inactive)

| Triglycerides <==Acetyl-CoA Acetyl-CoA =—pTriglycerides

HMG-CoA |

- }
HMGR | Statin "| HMGR
A
Meva‘onate [ ‘ Mevalonate
'
Squalenel 3 / l\
‘ Biological
Cholesterol ‘ } intermediates
\
\ t - —j-b S J \ Myotoxicity
. mam
LDL

Pinkosky S et al. Nat Commun. 2016;7:13457. doi: 10.1038/ncomms1345



Percent LDL-C reduction with bempedoic acid in different lipid-lowering approaches

No

-24,5

Low/moderate
dose statin

High

dose statin

Ezetimibe

Overall
45-55%

Overall
65%

Overall
35-40%

FDCBA + FDCBA +
Ezetimibe Ezetimibe
PCSK9i (no (ontop of BA+ Ezetimibe
statin) potent statin) + LD statin

-27,5
Overall
70% --36
Overall
-48 70%

-60,5



CLEAR OUTCOMES: Main results

Four-Component MACE (Primary End Point) B Three-Component MACE

100 20 100+

Hazard ratio, 0.87 (95% Cl, 0.79-0.96)

Hazard ratio, 0.85 (95% Cl, 0.76-0.96)
P=0.004

P=0.05 Placebo
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cod 10 Bempedoic acid 60

Bempedoic acid

40

Cumulative Incidence (%)
Cumulative Incidence (%)

Months since Randomization Months since Randomization
Mo. at Risk No. at Risk

Placebo 6978 6779 6579 6401 6206 5995 5105 2524 1207 513 55 Placebo 6978 6828 68383 6536 6368 6193 5321 2649 1279 554

Bempedoic 6992 6816 6654 6472 6293 6106 5257 2601 1240 556 74 Bempedoic 6992 6859 6745 6604 6457 6298 5453 2724 1317 591
acid acid

Fatal or Nonfatal Myocardial Infarction D Coronary Revascularization

1004 10 . 100+ - .
Hazard ratio, 0.77 (95% Cl, 0.66-0.91) Hazard ratio, 0.81 (95% Cl, 0.72-0.92)
84 P=0.002

= Ly P=0.001
& 804 Placebo é 20
@ a
E % Placebo
=) 60+ = 60
2 N =
= 2 Bempedoic acid - 34 Bempedoic acid
2 404 2= 40+
] =
= 0= T T T T T T T = 0= | S B e B e |
£ 0 6 12 18 24 30 36 42 48 54 60 E 0 6 12 18 24 30 36 42 48 54 60
E 204 E 204
] o .
a - __-—-—-__"ﬂ.'—“_‘_-’_—*._._
G_ T _[ __I T T T T T T 1 G_I T = T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 6978 6839 6704 6578 6420 6266 5388 2684 1304 562 64 Placebo 6978 6803 6623 6469 6289 6104 5200 2582 1247 527 57
Bempedoic 6992 6865 6767 6636 6498 6354 5516 2767 1337 603 81 Bempedoic 6992 6832 6689 6520 6355 6190 5346 2661 1273 573 74
acid acid

Four-component MACE: death from CV, nonfatal Ml, nonfatal stroke, or coronary revascularization

Nissen SE, et al. N Engl J Med 2023



Bempedoic acid: a guide for clinical use

(Patti G. et al. Vascul Pharmacol 2023 Feb;148:107137)

LDL-C not at target
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Statin monotherapy at highest
recommended / tolerable dose
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LDL-C not at target:
required LDL-C reduction
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J { Bempedoic acid ** J

** Additional candidates:
- Statin-intolerance
- Age >80 years
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STUDIO OSSERVAZIONALE

Clear Pathway: ruolo dell’acido bempedoico
nelle strategie ipolipemizzanti. Il parere dei cardiologi
del Piemonte e della Valle d’Aosta

Federico Nardi', Giuseppe Patti?, Giorgio Quadri?, Luigi Pollarolo’, Gianluca Alunni4, Monica Andriani?,
Andrea Angelini®, Marzia Bertolazzi®, Giacomo Boccuzzi’, Michele Capriolo?, Alessandra Chinaglia®,
Michele De Benedictis'®, Ovidio De Filippo*, Pierfranco Dellavesa'!, Fabrizio Delnevo?, Sara Ferrillo’,

Massimo Giammaria'?, Antonio Lanfranchi'!, Piergiuseppe Greco Lucchina'®, Stefano Maffe?,
Marco Pavani'', Elisa Pelloni'4, Davide Presutti's, Maria Elena Rovere'?, Paolo Scacciatella'’,
Gaetano Senatore?, Erika Taravelli'®, Orazio Viola'®, Greca Zanda?, Maurizio D'Amico?',
Gaetano Maria De Ferrari®, Antonio Della Valle??, Mauro Feola?, Walter Grosso Marra'®,
Alessandro Lupi®, Claudio Moretti'®, Gianfranco Pistis?®, Francesco Rametta®, Andrea Rognoni®’,
Roberta Rossini'é, Marco Scaglione®, Ferdinando Varbella?®, Giuseppe Musumeci?

CLEAR PATHWAY:
Terapia ipocolesterolemizzante integrata

Acido bempedoico

Miglioramento
dell’ aderenza

Terapie
dologi L Miglioramento dei
Minidelphi orali risuttati clinici

Clear Pathway: ruolo dell'acido bempedoico nelle strategie ipolipemizzanti.
LDL, lipoproteine a bassa densita.




The future ... Newer agents

» Oral PCSK9-i
» Lomitapide; Evinacumab
» Obicetrapib

VLDL

-

4 .

.

Obicetrapib group
LDL-C levels

Study Mean (%)
-43.6
-46.4
-44.2
-38.2
-36.8

Ford (2014)
TULIP (2015)

ROSE (2022)

ROSE-2 (2023)
Harada-Shiba (2024) 26

Fixed effect model 137
Prediction interval
Heterogeneity: /° = 6%, t° = 1.7283, p = 0.37

Obicetrapib group
HDL-C levels

Study Mean (%)
140.0
180.6
157.0
151.0
159.0

Ford (2014)

TULIP (2015)

ROSE (2022)

ROSE-2 (2023)
Harada-Shiba (2024) 26

Random effects model 137
Prediction interval

Heterogeneity: 12 = 67%, t° = 79.6450, p = 0.08

Placebo group

LDL-C levels
Mean (%)

Placebo group
HDL-C levels
Mean (%)

Mean Difference

=] [102.6; 156.0]
[164.4: 193.2]
[145.7: 182.2]
[130.6; 172.0]
[136.1: 170.8]

. [142.2; 172.6]
[105.7; 209.1]

—
e R R i i) St |

40 -20 0 20 40

95%-Cl

95%.-Cl Weight
6.5%
41.7%
20.3%
16.9%
14.6%

100.0%

Weight

15.5%
23.4%
20.7%
19.1%
21.3%

100.0%

TG : CE CETP 1G: ‘CE Heterogeneity: I = 69%, +* = 203.6293, p = 0.01
v v -300 -200 -100 O 100 200 300
s 4 “ “ Obicetrapib group Placebo group
— B [ ¢ Triglyceride levels Triglyceride levels
® {?; - }:?;_ Study n Mean (%) SD n Mean (%) sD Mean Difference MD 95%-Cl Weight
S HDL HDL Ford (2014) 10 -22.2 19.9 8 -46.1 20.9 —— 239 [4.9,429] 20.0%
NPCILT ) TULIP (2015) 35 -7.7 42.3 37 -2.6 289 -5.1  [21.9;11.7] 22.6%
A, (i ET PI ROSE (2022) 40 2.5 333 40 8.9 33.7 i -6.4 [-21.1; 83] 25.5%
.\ Cholesterol ROSE-2 (2023) 26 2.9 386 40 1.0 40.4 19 [17.5:21.4] 19.6%
[ DEE «— 7 Harada-Shiba (2024) 26 14.7 59.7 26 0.8 42.3 T 13.8 [-14.3;42.0) 12.3%
’_ .: i - f" Random effects model 137 151 4.1 [-7.6; 15.8] 100.0%
e ~ Prediction interval —_— [-30.7; 38.9]
3 Heterogeneity: /° = 48%, t* = 83.8005, p = 0.10 : : : Y ; B
okt Triglycerides 60 40 20 0 20 40 60
Chylomicron e Obicetrapib group Placebo group
Lpa(a) levels Lp(a) levels

Study n Mean (%) sD n Mean (%) SD Mean Difference MD 95%-Cl Weight

TULIP (2015) 35 -33.4 27.3 37 -1.8 27.8 B -31.6 [-44.3;-18.9] 49.0%

ROSE (2022) 40 -42.0 27.2 40 5.1 276 I -47.1 [-59.1;-35.1] 51.0%

Random effects model 75 77 g -39.5 [-54.6; -24.3] 100.0%




Lipoproteins in the blood
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Chylomicron
remnant

Triglycerides-rich lipoproteins



Triglycerides and cardiovascular risk
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Predicted CVD Risk
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Secondary causes of Hypertriglyceridemia

CARDIOLOGLA NOYARA

Endocrine:

- - - B Glucocorticosteroids G
TABLE 1 Secondary Causes of Hypertriglyceridemia a Anabolic steroids
(2.41-43) B Oral estrogens <G
Raloxifene

Conditions and Medications Contributing to Clomiphene citrate

Categories Hypertriglyceridemia Estradiol
Diseases B Poorly controlled diabetes mellitus =~ Ethinyl estradiol
® Chronic kidney disease, nephrotic syndrome e Conjugated estrogens
® Familial partial lipodystrophy Tamoxifen
B Uncontrolled hypothyroidism e e Eermatolo‘gy:‘
B Cushing syndrome f Isqtretm_om
B Glycogen storage disease, acute hepatitis Infectious Dlseasg .
B Rheumatoid arthritis ® HIV protease inhibitors
m Psoriasis , E“CTOIOQWT
B Systemic lupus erythematosus amoxiten
® Multiple myeloyna m | -asparaginase
. . g B t
B Sepsis (repeaﬂ:easurement is recommended if lipids . Cjzforghi:;?)hamide
were measured during an episode of sepsis) Psychiatry:
Diet/lifestyle m History of alcohol abuse or alcohol excess @G u Atypical 3”tiD§YCh0tiC agents (eg, olanzapine, mirta-
B Diets high in saturated fat, sugar, or high-glycemic- zapine, clozapine)
index foods Immunosuppressive agents: €
B Sedentary lifestyle ® Tacrolimus
B Total parenteral nutrition with lipid emulsions = Sirolimus
m Cyclosporine
Drugs* Anesthesia: ® |nterferons
(Medications) ® Propofol . ) )
Cardiology: Disorders of B QOverweight and obesity
m Beta adrenergic blocking agents <€ metabolism m Metabolic syndrome/insulin resistance
® Thiazide and loop diuretic agents G = Weight gain after. ngh.t LOS'C.’ . .
B Pregnancy (especially third trimester when triglyceride

B Bile acid sequestrants (cholestyramine, colestipol,

colesevelam) elevation associated with pregnancy is peaking)




ESC 2019 Guidelines on Dyslipidemias
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Table 11. Effects of Nutrition Practices on Triglyceride Lowering Table 12. Effect of Lipid-Lowering Therapies on
- , ) Triglyceride Reduction504.480a-48od

Nutrition Practice TG-Lowering Response, %
Weight loss (5% to 10% of body weight) 20 €— Drug % Triglyceride Reduction
Implement a Mediterranean-style diet vs a 10-15 €— Fibrates 30-50
low-fat diet Immediate-release niacin 20-50
Add marine-derived PUFA (EPA/DHA) (per gram) 5-10 Omega-3 20-50
Decrease carbohydrates Extended-release niacin 10-30

1% Energy replacement with MUFA/PUFA 1-2 Statins 10-30
Eliminate trans fats Ezetimibe 5-10

1% Energy replacement with MUFA/PUFA 1
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Cardiovascular Risk Reduction with
Icosapent Ethyl for Hypertriglyceridemia

A p,\/J (./ .(‘7 J \(./ AD A § _ ,:; -’:7',' :..:, C ean-« j:; 7:-,7 F _:

PATIENTS AT RISK FOR
8179 Patients... At High Risk for CV Events
due to:
Mer_1 and women aged_ 2_45 years on stable Mild to moderate TG elevation Study Treatment
statin therapy +/- ezetimibe TG 135 -500 mg/dl; Stable statin + IPE 4 g/day (2 g twice daily
LDL-C 40 — 100 mg/d! ; (median at baseline 216 mg/dl) with meals)
median at baseline 74 mg/dl - AND - -OR -
Established CVD (secondary prevention Stable statin + placebo
cohort)
-OR -
Diabetes mellitus + age =50 years Follow-up duration: median 4.9 yrs, maximum
+ at least 1 risk factor for CVD (primary 6.2 yrs

prevention cohort)

PRIMARY ENDPOINT: Composite of CV death, non-fatal Ml (including silent Ml), non-fatal stroke, coronary
revascularization, or unstable angina in a time-to-event analysis

SECONDARY ENDPOINT: Composite of CV death, non-fatal Ml, non-fatal stroke




CARDIO

0G

0 0 510MS s
N\ (./
Icosapent Ethyl Placebo
(N=4089) (N=4090) Median Between Group Difference
Median Median at Year 1
Absolute % Change
Change from from % Change
Biomarker* Baseline Year1 | Baseline Year1 Baseline Baseline P-value
Triglycerides (mg/dL) 216.5 175.0 216.0 221.0 445 -19.7 <0.0001
Non-HDL-C (mg/dL) 118.0 113.0 118.5 130.0 -15.5 -13.1 <0.0001
—
LDL-C (mg/dL) 74.0 770 | (76.0 84.0D 5.0 6.6 <0.0001
HDL-C (mg/dL) 40.0 39.0 40.0 42.0 2.5 -6.3 <0.0001
Apo B (mg/dL) 82.0 80.0 83.0 89.0 -8.0 -9.7 <0.0001
S—
hsCRP (mg/L) 2.2 18 | Q1 28> 0.9 -39.9 <0.0001
Log hsCRP (mg/L) 0.8 0.6 0.8 1.0 -04 -22.5 <0.0001
EPA (ug/mL) 26.1 144.0 26.1 23.3 +114.9 +3568.8 <0.0001

*Apo B and hsCRP were measured at Year 2.

reduce-it




reduce-it

0 0 s ofe]o
5 . ’(l'\‘(.) (.‘(‘7‘ o \‘ f./ | :’/7«
A Primary End Point Endpoint Hazaid Riatlo I
100+ 30- ' (95% Cl)
Hazard ratio, 0.75 (95% Cl, 0.68-0.83) o
904 P<0.001 _..-"' Primary Composite (ITT) —i— 705
30 Placebo..-"‘
g 204 o - Key Secondary Composite (ITT) =l 45
4 704 c'.‘
= o** Icosapent ethyl Cardiovascular Death or
(] " z . i 39
& o 10 ‘.'.- Nonfatal Myocardial Infarction
= o?%
-‘:" 50 ot Fatal or Nonfatal Myocardial Infarction i 25
i 40 0 T T T T T Urgent or Emergent Revascularization e 21
T 0 1 2 3 4 D
2 30 .
w iuanmwett Cardiovascular Death —_—r 174
n 2O~ ‘-‘-"‘.-..
10- .,---“"- Hospitalization for Unstable Angina —_—— 10¢
ARR 4.8% 0 [ ] , I , Fatal or Nonfatal Stroke —— 98
0 1 2 3 4 5
NNT 21 : _ Total Mortality, Nonfatal Myocardial - 549
Years since Randomization Infarction, or Nonfatal Stroke
No. at Risk ]
Placebo 4090 3743 3327 2807 2347 1358 Total-Mortality — 214
Icosapent ethyl 4089 3787 3431 2951 2503 1430 : . ' 1'4



When can we use icosapent ethyl in Italy?

» Patients with at least one of these cardiovascular diseases:
- previous Ml
- previous coronary revascularization with PCl or CABG
- documented coronary disease in medical treatment
ﬁ::::::;:::;::: r::: drug treatment of patients with - symptomatic PAD
- previous stroke/TIA

CARDIOLOGLA NOYARA

Recommendations Class® Level®

Statin treatment is recommended as the first
drug of choice to reduce CVD risk in high-risk

individuals with hypertriglyceridaesmia [TG lev-
els =2.3 mmol/L (=200 I‘r'ng-'dL]]_*:'-"i'

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 lla B
ethyl 22 glday) should be considered in AN D

combination with a statin."* > BMI 227

In primary prevention patients who are at

LDL-C goal with TG levels >2.3 mmollL > Age 18-80 years
(= mg/dL), fenofibrate or bezafibrate ma b B o . o o
{I::-Ezniansj;:; ifn cof:bi:atln'ﬁbwitljb t ' > On hlgh-pOtency Statln + ezetlmlbe

IS:.JI'T;:;Tl:ij:;;;:E who are at LOL-C goal > LDL-C <70 mg/dl
: :| > Not receiving PCSK9i

with TG levels =2.3 mmol/L (=200 mg/dL),

fencfibrate or bezafibrate may be considered
305 307,356

b C

in combination with statins.
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% of group per 10 nmol/L increment

25

20

Structure of Lp(a)

o | ‘ v - Lipoprotein(a) consists of a lipid-rich domain,
primarily cholesteryl esters, and Apo(a).

AT —— - Apo(a) binds to apolipoprotein B100 (apoB) via a
300-800 kDa single disulfide bond (a) at a location close the

RAMELEl low-density lipoprotein receptor binding site of

Lipid-rich
content: 25%

domain _ apoB (b)

- There are 10 different subtypes of apo(a) KIV,
where type 2 is present in multiple copies,
resulting in a highly variable molecular mass (300-
800 kDa).

Lp(a) concentration (high variability)

f ' Elhmcu)/ Medical
Genetics Environment
? ; / Race conditions

N

| N
LT K-IV repeat / - Low carbohydrate/saturated
®Women =M Black ®White ®Hispanic . = f -10¢
polymorphism - South Asian at diet (-10%)
|l| e S
|||IIIIIIIIIIIn........ .............. i Ispanic - Chronic inflammation

100 150 200 250 300 350 400 450 SOO

Lipoprotein(a) [nmol/L] in 273,770 individuals with ASCVD = Live r disea Se (red UCtiO n)



Risk of clinical outcomes with Lp(a) concentration
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1 Myocardial infarction i Ischaemic stroke

2.5-fold

5. 60% increase

-
-

-
- -
- .

-
~ -
........

Aortic valve stenosis

1 Heart failure

e S y 5 2.8-fold
- yenous thror 1S & 0 . ,,' =
Very low Lp(a) may ’ R 0. 80% increase § 2
. o [22)
associate with type 2 = =
diabetes = T | T e
1 4 pstmar=="”
14 K
’
mg/dL 0 50 100 150 0 50 100 150
nmol/L 0 105 214 323 0 105 214 323
Lipoprotein(a) Lipoprotein(a)

Kronenberg, F. et al. Eur Heart J vol. 43,39 (2022): 3925-3946



Pathogenesis of Lp(a)-mediated damage
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Pro-inflammatory
+ Macrophage IL-8 Monocyte

expression chemotaxis/transmigration
A Oxidized Phosopholipids

A Monocyte cytokine
release

Carries MCP-1

A EC binding

Upregulation Kiv, (S
of adhesion
molecules

+ Plasminogen activation

v Fibrin degradation

SMC s
proliferation

+ Proteoglycan * EC PAI-1 expression

matrix binding

Proatherogenic
91j0quIoJyjoId

A Foam/cell formation A TFPI activity

$ Necrotic core formatiom

* Platelet responsiveness

* Lesion calcification



Clinical outcomes with Lp(a) concentration
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34 e, . > 31 .
Myocardial infarction & Ischaemic stroke

o] 5]

X ®

in in Number of other Grev zone
S 2 249 L risk factors v

o o

I E

High

T T T T Medium

1 Heart failure

Low

30 50 mg/dL
75 125 nmol/L

Lp(a) concentration - CHD risk

mg/dL 0 50 100 150 0 50 100 150
nmol/L 0 105 214 323 0 105 214 323
Lipoprotein(a) Lipoprotein(a)

Kronenberg, Florian et al. EHJ vol. 43,39 (2022): 3925-3946



Lipoprotein(a) and recurrent atherosclerotic cardiovascular events
according to LDL-C levels

CARDIOLOGLA NOYARA

US Family Heart Database - N=273,770 individuals (57% men) with ASCVD anf followed at a median
of 5.4 yrs for recurrence of CV events (Ml, ACS, stroke, PCl, CABG)

Lipoprotein(a)
Category n with
nmol/L n events HR (95% Cl) p value

Recurrent ASCVD events in individuals using no

LDL cholesterol lowering therapy, adjusted for sex, race/ethnicity and age
<15 36,589 4,254 1 [ ] Reference
15-79 42,201 5,132 1.05(1.00-1.09) —i- 0.03
80-179 15,400 2,594 1.15(1.09-1.20) —- 6x 107
180-299 10,939 1,659 1.32(1.25-1.40) 7x 104
=300 4,714 844 1.57 (1.46-1.69) —P— 8x10%

MacDougall DE, et al. Eur Heart J 2025



EAS/ESC recommendations on Lp(a)
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Recommendations for lipid analyses for EAS & @ESC

cardiovascular disease risk estimation (3)

Recommendations

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 nmol/L) who may have a lifetime risk of ASCVD lla
equivalent to the risk associated with heterozygous familial
hypercholesterolaemia.

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

European Society
of Cardiology

Level

Intensified risk factor
management by lifestyle

modification and medications

Specific Lp(a)-lowering

therapies in phase Il/Ill trials




Estrogen
-20%

Statins
+10-25%

Niacin
-25%

Lipid apheresis

(-70% acute; -35%
time-averaged)

PCSK9i
-20-25%



Therapies affecting Lp(a) levels
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EXTRACELLULAR
FLUID

oo o

TRANSCRIPTION Antisense

mRNA \u/ ™M™/ ™ M\ &rsuog)
mRUAASD  \/IBOB o™ .% _ Route and dosing LP(a) % reduction
uplex

Rz:%zsr%l;; M’}\ Preventing the ISIS'APO(a) S.C. WGEkly 40'78%

Duplex, (™ ¢, ¢ formation of all
Cleaves types of protein

mRNA IONIS-APO(a) S.C. weekly 67-72%
Pelacarsen (ASO) S.C. monthly 72-80%
Olpasiran (siRNA) S.C. 3 months 81-94%

Less RNA = Less PROTEIN

B o) e g =
0 Base 0 ase s0 ase .
i@‘ \5_7‘8 j\JB ;é/. SLN360 — Zerlasiran S.C. 1 or 2 months 98%
S 9 @ \9 o o 5\6 3 e 7
‘ Cl)?\(z’ " CI)F\O?. 0 O/',:\Qé m}\\m —— (SIRNA)

- Lepodisiran (siRNA) S.C. 6 months 98%
| 4 LICA

st Gen ‘J\ iéen2/2+ en 2.5 Ligand (;onjugated .

e | § < @ A= Muvalaplin Oral OD 20%

CRISPR-Cas9 Gene editing

1X 110X 110X 110X =1000X
(600-1200/wk) 100-300/wk 10-40/wk 10-40/wk 1-5/wk (<20/mo)

Potency

Side effect profile
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