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CVD - leading cause of death worldwide

Figure 2. Mortality rate leading causes of death 2021
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ATHEROSCLEROSIS

Arterial biology

CLINICAL BURDEN

Atherosclerosis is the leading cause
of cardiovascular decath

A chronic inflammatory disease of the arterial wall, often silent for decades.

CORONARY ARTERIES CEREBRAL CIRCULATION PERIPHERAL ARTERIES
Myocardial infarction Ischemic stroke Peripheral artery
Plaque complications can Atherothrombosis and disease

abruptly interrupt embolization threaten Chronic obstruction or acute
myocardial perfusion. brain perfusion. thrombosis compromises

limb perfusion.

Plaque biology, not just stenosis, drives clinical events.



ATHEROGENESIS

Over 30y

since20y

Adapted from Stary HC et al. Circulation 1995;92:1355-1374.
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Rupture of atherosclerotic plaque and thrombosis

o
Thrombus ibrous cap

Lipid core




Munmmy of pharaohs -
catherosclerosis
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ATHEROSCLEROSIS

Arterial biology

HISTORICAL
EVIDENCE

CT scans of ancient mummies have revealed arterial calcification,
showing atherosclerosis is not only a modern disease.




Q Mummy of pharaohs - CVD

CARDIOVASCULAR
DISEASE

Arterial biology

.
.

HISTORICAL
EVIDENCE

TRACHEA

CT reconstruction shows calcified coronary, aortic and iliac arteries in an
ancient mummy.




Q The healthy artery has three layers

ATHEROSCLEROSIS

Arterial biology

NORMAL WALL

® Adventitia:
connective tissue,
vasa vasorum, nerves

® Media:
smooth muscle cells
and elastin

® |Intima:
endothelium on aoonon a
thin basement membrane

Intact endothelium maintains an anti-inflammatory, anti-thrombotic surface.




Q Injury starts with LDL retention in
the iIntima

ATHEROSCLEROSIS

Arterial biology

INITIATION @ R @ [P, @

Disturbed flow and ApoB-containing Retained LDL
endothelial dysfunction lipoproteins enter the undergoes oxidation
increase permeability intima and bind and other modification

proteoglycans

Lumen {
Endothelium —t N TR S Bl

Intima

e ©
| |

ApoB lipoprotein Proteoglycan binding Modified LDL

Retention of lipoproteins is the initiating step (response-to-retention hypothesis).




Inflammation turns maoacrophages
into foam cells

ATHEROSCLEROSIS

Arterial biology
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Scavenger receptor

Cytokines amplify ‘

‘ immune-cell recruitment 1

Lipid retention and immune recruitment reinforce one another.




ATHEROSCLEROSIS

Arterial biology

CLINICAL EVENT

Rupture or erosion triggers the
clinical event

Fatty streak Established
plague

Stable flow-limiting plagques often cause angina; plaque disruption and thrombosis can cause

acute syndromes.

Vulnerable plaque: Rupture: exposed
thin fibrous cap, thrombogenic core
large lipid core, and acute luminal
intense inflammation thrombus
_— Fibrous cap ~— Rupture
.- > — Thrombus
— Lipid core

Acute clinical
syndrome

Erosion: endothelial loss
on a smooth-muscle-cell-rich,
proteoglycan-rich surface
with an intact cap



Q A risk factor raises probability, and
causation needs more

RISK

From association to

action Epidemiology, notably the Framingham Heart Study, established the major cardiovascular risk
factors.

DEFINITIONS
PREDICTION CAUSATION
Risk factor or marker Causal factor
Identifies a higher probability of Acts through a biological mechanism.
disease.

Genetic evidence and intervention effects

A risk marker may predict events without strengthen the causal inference.
causing the disease.

Risk is multiplicative: factors compound one another.
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RISK

Clinical assessment

RISK FACTORS

Modifiable and non-modifiable risk

factors

BASELINE SUSCEPTIBILITY

Non-modifiable

« Age and male sex
- Family history and genetics

BEHAVIORAL CONTRIBUTORS

Also modifiable

« Obesity and inactivity
« Unhealthy diet

MAJOR TREATMENT PRIORITIES

Modifiable

« Dyslipidemia and hypertension
- Diabetes and smoking

ADDITIONAL CONTRIBUTORS
Emerging factors
« Chronic kidney disease

« Chronic inflammation and air
pollution



Q Total risk guides how hard we treat

RISK
Treat the patient's overall cardiovascular risk, not a single lipid value.

Clinical assessment

DECISION PATHWAY

® O, ©

Estimate Enhance Refine

Use a validated, population-  Consider family history, Coronary calcium scoring
appropriate score such as Lp(a), CKD, and can clarify an uncertain
SCORE2 or the pooled inflammatory disease. decision at intermediate
cohort equations. risk.

Established ASCVD and other high-risk conditions may determine treatment without a primary-prevention risk
score.
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DYSLIPIDEMIA

Causal evidence

LDL-C

LDL-C is a causal factor, supported
by multiple lines of evidence

Genetics

Lifelong low LDL, including PCSK9 loss-of-function, confers
much lower risk.

=22%

relative event reduction F@milial hypercholesterolemia

Very high LDL produces premature atherosclerotic disease.
Per 1 mmol/L LDL-C lowered

in meta-analyses of statin

trials. ] .
Randomized trials

Lowering LDL reduces cardiovascular events.

Relative benefit is distinct from absolute benefit, which depends on baseline risk.
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DYSLIPIDEMIA

Clinical phenotypes

RECOGNITION

Dyslipidemia has several clinical

phenotypes

CLINICAL
PHENOTYPE TYPICAL PATTERN IMPLIGATION
High LDL-C Polygenic or familial FH affects about 1

hypercholesterolemia

in 250-300 people

Atherogenic
dyslipidemia

High triglycerides, low HDL-C,
small dense LDL

Typical of insulin
resistance

Elevated
lipoprotein(a)

Predominantly genetically
determined

Atherogenic and
prothrombotic

Severe

hypertriglyceridemia Marked triglyceride elevation

Pancreatitis risk,
especially above
500 mg/dL

Phenotypes can coexist; LDL-C alone does not describe the entire atherogenic burden.
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DYSLIPIDEMIA

Clinical work-up

DIAGNOSIS

Dicagnosis: who to test and what to
meadsure

@ Measure the lipid profile

Fasting or non-fasting total cholesterol, LDL-C, HDL-C, and triglycerides. Assess adults
undergoing cardiovascular risk evaluation.

@ Capture particle burden and inherited risk

Non-HDL-C and apoB reflect total atherogenic burden. Measure Lp(a) at least once in
every adult.

@ Exclude secondary causes

Hypothyroidism, nephrotic syndrome, cholestasis, drugs, and alcohol.

@ Look for familial hypercholesterolemia

Suspect FH with LDL-C above 190 mg/dL, tendon xanthomas, or a suggestive family
history.
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DYSLIPIDEMIA

Treatment
escalation

LDL-C + TG

A stepwise approcich and the
triglyceride question

® O, ©

High-intensity statin Add ezetimibe Add a PCSK?9 inhibitor
Start with the maximally If LDL-C remains above the If still above target despite
tolerated regimen. risk-based goal. combination therapy.

TG above 150 mg/dL TG above 500 mg/dL

Address lifestyle and secondary causes first. Consider fibrates or prescription omega-3s

Icosapent ethyl reduced events in selected to reduce triglycerides and pancreatitis risk.

high-risk, statin-treated patients with
elevated TG in REDUCE-IT.
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CLINICAL PRACTICE

Atherosclerosis and
dyslipidemia

KEY TAKEAWAYS

Key takeaways for practice

MECHANISM RISK

Retention precedes disease Treat the whole patient
Atherosclerosis begins with LDL Assess total cardiovascular risk and
retention and inflammation, building align LDL-C targets with the risk
over decades. category.

DETECTION TREATMENT

Find inherited risk Lower for longer

Measure Lp(a) once and screen for Lower LDL-C early and intensively;
familial hypercholesterolemia. escalate treatment when the goal

remains unmet.



Q Treatment targets scale with risk

DYSLIPIDEMIA

{TBEIEMENS GoES RISK CATEGORY LDL-C TARGET N EOUIREENT
RISK-BASED
TARGETS Very high risk <1,4 At least a 50% reduction
. . Also aim for at least a
High risk <1’8 50% reduction
Moderate risk <2,6 gce)gfh the risk-based
Low risk <3,0 Reach the risk-based

goal

ESC/EAS 2019 targets. US guidelines use treatment thresholds and percent reduction; apply the relevant local
guideline.




Nonpharmacological Treatment

Lifestyle modification remains the essential foundation of LDL-C management. Dietary optimization — reducing saturated and trans
fats, increasing fiber and plant sterols — combined with regular physical activity can achieve meaningful LDL-C reductions and
should precede or accompany any pharmacological intervention.
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DYSLIPIDEMIA

Treatment
foundations

LIFESTYLE + DRUGS

Lifestyle is the foundation, and
drugs do the heavy lifting

FOR EVERY PATIENT FOR LDL-C GOAL ATTAINMENT

Improve the metabolic profile 10_1 50/0

« Less saturated and trans fat; more

fiber, fish, and nuts Typical LDL-C lowering with lifestyle.

« Weight loss and physical activity Usually insufficient alone in high-risk
« Smoking cessation and limited patients; add effective drug therapy rather
alcohol than delaying escalation.

Lifestyle remains essential for triglycerides, HDL-C, and overall metabolic health.
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DYSLIPIDEMIA

Drug therapy

LDL-C LOWERING

Lipid-lowering drugs and what they

cachieve

Therapy

Bempedoic acid
Ezetimibe
Moderate-intensity st...
High-intensity statin
Inclisiran

PCSK9 antibody

o

20

20 40
Approx. LDL-C reduction %

Statins are first line; about
30-55% lowering.

Ezetimibe adds about 20%
further lowering.
Evolocumab or alirocumab
lowers LDL-C about 50-60%.
Inclisiran siRNA gives about
50% lowering with twice-
yearly maintenance dosing.
Bempedoic acid lowers LDL-
C about 15-25%; useful in
statin intolerance.

Typical approximate effects, not a head-to-head comparison. Added reductions act on the LDL-C remaining, not

by simple addition.
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DYSLIPIDEMIA

Treatment
escalation

LDL-C + TG

A stepwise approcich and the
triglyceride question

® O, ©

High-intensity statin Add ezetimibe Add a PCSK?9 inhibitor
Start with the maximally If LDL-C remains above the If still above target despite
tolerated regimen. risk-based goal. combination therapy.

TG above 150 mg/dL TG above 500 mg/dL

Address lifestyle and secondary causes first. Consider fibrates or prescription omega-3s

Icosapent ethyl reduced events in selected to reduce triglycerides and pancreatitis risk.

high-risk, statin-treated patients with
elevated TG in REDUCE-IT.



LIPIDOLOGIE 2026

Moderni farmakoterapie dyslipidemii: Lp(a) a triglyceridy

Pfehled nejnoveéjSich 1€kd a molekul ovliviujicich lipoprotein(a) a triglyceridy — od RNA-cilenych terapii po prvni peroralni inhibitory. Ur€eno pro
kardiology, lipidology a specialisty v oblasti kardiovaskularni mediciny.

Terapie proti Lp(a)

siRNA, ASO a malé
molekuly

Klinicka praxe 2026

implementace a
doporuceni pro kardiology

Terapie proti
triglyceridim

anti-apoC-lll a
anti-ANGPTL3




= LP(A) TERAPIE

RNA-cilene terapie: Nova era leCby vysokeho Lp(a)

Nejvétsi prulom v |éCbé elevace Lp(a) pfedstavuji siRNA a antisense oligonukleotidy (ASO), které dosahuiji snizeni Lp(a) o 80-98 % — uc€innost
dosud nedosazitelna konvencnimi hypolipidemikami. VSechny jsou urCeny primarné pro pacienty s vysokym Lp(a) a prokazanym ASCVD. VétSina

molekul jiz vstoupila do faze Il nebo dokoncila rozsahlé faze Il s vysledky oCekavanymi v horizontu 2025-2027.

80—-98% 20-30% 4

PCSKOi Faze Il

siRNA/ASO
Molekuly v pokrocilych klinickych zkouskach

Snizeni Lp(a) RNA-terapiemi Snizeni Lp(a) inhibitory PCSK9



LP(A) — SIRNA

Olpasiran (Amgen) — Nejvyss

I 4

| UC

cinnost tridy

Klinicky kontext

) 44

Olpasiran pfedstavuje momentalné nejicinnéjsi molekulu ve
své tfidé. Podava se subkutanné, typicky kazdé 3 mésice.
Studie OCEAN(a) zkouma pfinos na kardiovaskularni outcome
u pacientll s ASCVD a Lp(a) 2150 nmol/l. Vysledky budou
kliCové pro regulatorni schvaleni a klinické guidelines.

() Olpasiran je povazovan za ,first-in-class" z hlediska
hloubky snizeni Lp(a) — témé&F uplna suprese syntézy
apo(a).



LP(A) — ASO & SIRNA

Pelacarsen, Zerlasiran & Lepodisiran

Pelacarsen (ASO, Novartis)
Snizeni Lp(a): ~80 %

Faze Ill: Lp(a)HORIZON — vysledky
neprokazuji ovlivnéni KVO. Jedna se o
antisense oligonukleotid cileny na jaterni
MRNA pro apo(a).

Zerlasiran (siRNA, Silence
Therapeutics)

Snizeni Lp(a): ~78 %

Vedle Lp(a) zlepSuje LDL-C a apoB.
Zaznamenany CastéjSi lokalni reakce v

misté vpichu v porovnani s jinymi siRNA.

Potencialné vhodna alternativa pro
specifické skupiny pacientu.

Lepodisiran (siRNA, Eli Lilly)
Snizeni Lp(a): ~70-80 %

Vyznacuje se vyjimecné dlouhym
biologickym polo€asem — potencialné
umoznuje davkovani 1% ro¢né, coz by
mohlo dramaticky zlepSit adherenci
pacientu k terapii.



LP(A) — INOVACE

Muvalaplin — Prvni peroralni lek cileny na Lp(a)

Mechanismus ucinku

Muvalaplin je peroralni small-molecule inhibitor sestaveni Lp(a) —
blokuje nekovalentni interakci mezi apo(a) a apoB-100, ¢imz brani
tvorbé kompletni Lp(a) partikule. Jedna se o zcela novy mechanismus
— prvni neinjekéni pfistup k cilené inhibici Lp(a).

Klinicka faze

Aktualné ve fazi ll. Snizeni Lp(a): ~65—-70 %. Vysledky jsou
povazovany za prulomoveé pro pfijatelnost terapie v SirSi populaci.

Strategicky prinos

Peroralni podavani eliminuje bariéru injek¢ni aplikace a ma potencial
oslovit miliony pacientu, ktefi by jinak k [é€bé nebyli indikovani nebo by
ji odmitali. Pokud faze Il potvrdi bezpecnost a ucinnost, muvalaplin by
se mohl stat zlatym standardem prvni linie pro pacienty s mirné az
stfedné zvySenym Lp(a).

(@ Muvalaplin je jediny lék cileny na Lp(a), ktery by mohl byt
podavan per os — zasadni vyhoda pro dlouhodobou
adherenci.



PC_SK9 Inhibitory a Lp(a): Limitovany, avSak klinicky relevantni efekt

Inhibitory PCSK9 — evolocumab, alirocumab a inclisiran — snizuji Lp(a) pouze o 20-30 %, coz je vyrazné méné nez RNA-cilené terapie. Jejich primarni indikaci zUstava snizeni LDL-C, kde dosahuji
redukce o 50—60 %. Pfesto mohou byt u pacientd se sou€asnou elevaci LDL-C a Lp(a) racionalni volbou jako sou¢ast kombinované terapie — zvlasté v sou€asnosti, kdy specifické Lp(a)-cilené Iéky Cekaji
na regulatorni schvaleni.

Olpasiran  Pelacarsen Zerlasiran Lepodisiran Muvalaplin Inhibitory
90-98% 80% 78% 70-80%  65-70% PCSK9
° ° o 0 ° 20-30%

o




TRIGLYCERIDY — RNA TERAPIE

Prulom v IéCbé hypertriglyceridéemie: Anti-apoC-IIl a Anti-
ANGPTL3

NejvétSi pokrok v oblasti snizovani triglyceridu pfinaseji RNA-cilené terapie namifené proti apoC-Ill a ANGPTL3 — klicovym regulatoram
lipoproteinové lipazy a clearance triglyceridd. Tyto molekuly dosahuiji snizeni TG 0 60-90 % a jsou primarné uréeny pro pacienty s tézkou
hypertriglyceridémii, familiarni chylomikronémii (FCS) nebo kombinovanou dyslipidemii.

{@{ Anti-apoC-lI Anti-ANGPTL3 oF Klinicky potencial
Q) |

apoC-lll inhibuje lipoproteinovou lipazu ANGPTL3 inhibuje LPL a EL — Snizeni TG 0 60-90 % s paralelnim
— blokada apoC-lll zvySuje clearance blokada snizuje TG, LDL-C i non-HDL- benefitem na apoB, LDL-C a non-HDL-
VLDL a chylomikronu. Kli¢ova C. Klicové molekuly: Zodasiran, C — potencialné ovliviujici rezidualni

molekula: Olezarsen. Plozasiran. kardiovaskularni riziko.



TRIGLYCERIDY — KLICOVE MOLEKULY

Olezarsen, Zodasiran & Plozasiran

Olezarsen (ASO, lonis)
Snizeni TG: ~70-90 %

Mechanismus: ASO proti apoC-IIl. Faze Il
pro FCS dokon&ena — schvaleni
FDA/EMA o€ekavano. Vyrazné snizeni
apoC-Ill, non-HDL-C a VLDL. Nejblize ke
klinické dostupnosti z celé tfidy.

Zodasiran (siRNA, ANGPTL3)
Snizeni TG: ~60 %

Novinka roku 2026 — publikovano v
Nature Medicine. Faze | basket trial

prokazal snizeni TG, LDL-C i non-HDL-C.

Vstup do faze Il/lll se oCekava v blizké
budoucnosti. NejnovéjSi molekula s velmi
slibnym profilem.

Plozasiran (siRNA, ANGPTL3)
Snizeni TG: ~60-80 %

Faze Il s robustnimi vysledky — silny a
trvaly efekt na TG i na LDL-C a apoB.
Siroky lipidovy efekt jej preduréuje k 168bé
kombinovanych dyslipidemii, kde je
Zzadouci simultanni ovlivnéni vice
lipidovych parametra.



TRIGLYCERIDY — DOSTUPNA LECBA

Konvencni terapie triglyceridu: Soucasné moznosti v

Klinické praxi

Dostupné léky (2026)

Fibraty

Fenofibrat, bezafibrat:
snizeni TG o 30-50 %.
Dlouhodobé v praxi,
pleiotropni efekty.

GLP-1 agonisté

Mirné snizeni TG (10-20 %)
— pfidatny metabolicky

efekt, primarné indikovani pro
diabetes a obezitu.

Icosapent ethyl (EPA)

Snizeni TG 0 20-30 % +
prokazany CV benefit (studie
REDUCE-IT). Standard péce
u hypertriglyceridémie s
vysokym rizikem.

SGLT2 inhibitory

Malé snizeni TG, primarily
kardiometabolicky pfinos
presahuijici lipidové ucinky.

Zastaven vyvoj: Vupanorsen

Vupanorsen (ASO proti ANGPTL3, Pfizer/lonis) dosahoval u€inného
snizeni TG (~50 %), avSak program byl zastaven kvili zavaznym jaternim
nezadoucim ucinkum ve fazi Il. Tato zkuSenost zduraznuje duleZitost
jaterni bezpec€nosti pfi vyvoji ASO terapii namifenych na hepatalni cile.

/N Vupanorsen: priklad, kdy pfiznivy lipidovy profil nestadi —
jaterni toxicita vedla k ukonceni programu. Pouceni pro vyvoj
dalSich ASO molekul.



SHRNUTI 2026

Klinické Shrnuti: Nejperspektivnejsi Molekuly pro Praxi

Pelacarsen

80 %, nejpokrocilejSi outcome studie Lp(a)HORIZON

. Triglyceridy — Top molekuly

01

Olezarsen

~70-90 % snizeni TG, nejblize schvaleni

02

Zodasiran

~60 %, novinka 2026 (Nature Medicine), efekt i na LDL-C

03

Plozasiran

~60-80 %, Siroky lipidovy efekt, robustni faze Il

(7 RNA-cilené terapie (siRNA a ASO) pfedstavuji novou paradigmu
léCby rezidualniho kardiovaskularniho rizika spojeného s Lp(a) a
tézkou hypertriglyceridémii.



LDL-C Lowering 1n 2026




LDL-C:

LDL cholesterol acts silently — no symptoms, no warning signs —
progressively building plaque over decades before manifesting as a fatal
cardiovascular event. Its silence is precisely what makes it so dangerous.




Atherosclerosis Risk Factors: A New Conceptual
Framework

Genetic, epidemiologic, and clinical trial
evidence establishes LDL-C as a direct
cause of atherosclerotic CVD.

Accelerators

Smoking, diabetes, and hypertension
amplify atherogenesis driven by LDL-C.

Biomarkers

Homocysteine and CRP are markers of risk
— not independent causal drivers.



The LDL-C Treatment Landscape: A Historical Overview

w

@ Bile Acid Era

1970s: cholestyramine introduced

Enzyme Discovery

1976: HMG-CoA reductase identified

First Outcome Trial

1984: LRC-CPPT showed CV benefit

Statin Standard
1994: 4S trial established statins O O

From the first lipid-lowering trial in 1984 to the statin era and beyond — each decade has added a new layer of evidence, expanding the therapeutic
armamentarium and refining our understanding of LDL-C as a causal driver of ASCVD.




1984: LRC—CPPT — The
Cholestyramine Trial

The Lipid Research Clinics Coronary Primary Prevention Trial (LRC-CPPT)
was the pivotal first proof-of-concept: lowering LDL-C with cholestyramine (a
bile acid sequestrant) significantly reduced the incidence of coronary heart
disease. This landmark trial established the causal relationship between
LDL-C reduction and CV event prevention — laying the scientific foundation
for the statin era.




Discovery of HMG-
CoA Reductase
Inhibition

In 1976, Akira Endo, Ph.D. demonstrated that
compactin (mevastatin), derived from Penicillium
citrinum, competitively inhibits HMG-CoA
reductase — the rate-limiting enzyme in
cholesterol biosynthesis. This Nobel-worthy
discovery initiated the statin revolution and
transformed cardiovascular prevention globally.

[J Endo's work at Biopharm Research
Laboratories remains one of the most
consequential discoveries in modern
medicine. Image: Lasker Foundation,
laskerfoundation.org



1994: The 4S Trial —
Simvastatin Reduces
CV Mortality by 42%

The Scandinavian Simvastatin Survival Study (4S) was the
first large-scale trial to demonstrate that statin therapy
reduces total mortality in patients with established
coronary heart disease — a paradigm-defining result that
cemented LDL-C lowering as a cornerstone of secondary

prevention.

Placebo

imvastatin




4S Trial: Secondary Prevention Evidence

Study Design
y g —30%
4,444 patients with angina pectoris or prior Ml randomized to
simvastatin 20-40 mg vs. placebo over 5.4 years. CV mortality reduction i L
(RRR)
Key Finding
Significant reduction in total mortality with simvastatin, even in 5.4 y1s

patients with average LDL-C levels — establishing the "lower is
better" principle. Median follow-up duration

Source: 4S Group. Lancet 1994,344:1383-1389.



The Pyramid of Statin Evidence

The statin evidence base spans every risk stratum — from high-risk secondary

prevention patients to lower-risk primary prevention populations. Twelve landmark
4S trials collectively demonstrate consistent, proportional reductions in MACE across

diverse populations, establishing statins as the most extensively validated lipid-

1 CHD / high cholesterol lowering intervention in history.

LIPID - PROVE-IT - CARE

2
CHD / average—high cholesterol
HPS - TNT - CARDS
3
CHD, diabetes / low—average cholesterol
WOSCOPS - ASCOT-LLA -
AFCAPS
4

Primary prevention / average
cholesterol



CHAPTER 2

Beyond Statins: Expanding
the Armamentarium

While statins remain foundational, a substantial proportion of high-risk
patients fail to achieve guideline-recommended LDL-C targets on statin
monotherapy. Ezetimibe, PCSK9 inhibitors, bempedoic acid, and emerging
agents now offer a comprehensive, combinatorial approach to residual
cardiovascular risk.




IMPROVE-IT: Ezetimibe Added to Simvastatin

The IMPROVE-IT trial demonstrated that adding ezetimibe to

simvastatin produced a statistically significant reduction in the EZ/Simva vs Diabetic Patients

. . . . . Simva
primary composite endpoint versus simvastatin alone across 40.0% vs 45.5% primary

all major subgroups — validating the "lower is better LDL-C: 31.0 vs 34.0 endpoint — greatest

hypothesis with a non-statin agent. mmol/l (women) absolute benefit

LDL-C: 33.3 vs 34.9

[J Benefit was most pronounced in diabetic patients (- mmol/I (men)
5.5 pp) and those aged =65, supporting the concept
of intensified LDL-C lowering in higher-risk

Age =65

subpopulations.

36.4% vs 39.9% — consistent benefit in elderly



PCSKO INHIBITION

PCSK9 Inhibitors: The
Biological Breakthrough

PCSKO inhibitors — monoclonal antibodies targeting proprotein convertase
subtilisin/kexin type 9 — prevent LDL receptor degradation, dramatically
increasing hepatic LDL-C uptake. Evolocumab and alirocumab reduce LDL-C
by 50-60% on top of maximally tolerated statin therapy, with robust
outcomes data in both primary and secondary prevention.



RNA THERAPY

Inclisiran: A New Era of Twice-Yearly Dosing

Mechanism

Inclisiran is a small interfering RNA (siRNA)
that silences PCSK9 mRNA in hepatocytes,
durably reducing PCSK9 protein production
— and LDL-C — with just two subcutaneous
injections per year.

Clinical Advantage

The extended dosing interval addresses the
critical barrier of adherence in long-term
lipid-lowering therapy, offering a compliance-
friendly alternative to monthly PCSK9

monoclonal antibodies.



PCSK9 Inhibition in Our Center of Preventive
Cardiology

One subcutaneous injection every two weeks. Applied in both primary and secondary prevention settings, PCSK9 inhibitors deliver

consistent, substantial LDL-C reductions — on average — across the full spectrum of cardiovascular risk.
& Dosing O Indication »/" LDL-C Reduction
1 subcutaneous injection every 2 Primary and secondary ~50-60% reduction on top of
weeks (evolocumab/alirocumab) prevention; FH and very high-risk maximally tolerated statin

patients therapy



Mechanisms of Action of FDA-Approved LDL-C Lowering Therapies

Intestinal villi

LDL receptor

/i

Acetyl CoA
J Reduced
LDL receptor
9 cholesterol B
HMG-CoA availability upregulated
Statins HMG-CoA

reductase Inclisiran (siRNA
Liverlobue .

’PCSKQ protein
9

PCSKS monoclonal

antibodies

\ PCSK9gene

Cholesterol

CoA, coenzyme A; mAb, monoclonal antibody.
Preiss D, et al. J Am Coll Cardiol. 2020;75:1945-1955
These materials

Drug Classes and Examples*

= ATP citrate lyase
inhibition: bempedoic acid

= HMG-CoA reductase
inhibition: statins

= NPC1L1 inhibition:
ezetimibe

= PCSK9 mAbs:
alirocumab, evolocumab

= siRNA: inclisiran

Upregulation of LDL receptor

*More therapiesin these drug
classes are being investigated

ials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibit

All FDA-approved LDL-C lowering therapies
converge on a single mechanism:
upregulation of the hepatic LDL receptor —
achieved via distinct upstream targets
including HMG-CoA reductase (statins),
ACL (bempedoic acid), NPC1L1
(ezetimibe), and PCSK9 inhibition (mAbs
and siRNA).



LDL-C: We Have Everything We
Need

Measurement

LDL-C is routinely measured — we have abundant population-level data on risk and
treatment response.

Evidence

Decades of RCTs and meta-analyses confirm that lowering LDL-C reduces MACE
proportionally.

Therapies

Multiple drug classes, oral and injectable, are available with established safety
profiles.

Guidelines
ESC/EAS 2019 and 2021 guidelines provide clear, risk-stratified LDL-C targets.




And Yet —
We Are Still Failing

Despite having the tools, the evidence, and the guidelines, a large majority of
high-risk patients remain above recommended LDL-C targets. The gap
between what we know and what we achieve in practice is one of the most
urgent challenges in preventive cardiology.




Why LDL-C Management Underperforms: The Real-
World Barriers

o

Low Awareness Intervention Bias

LDL-C lacks visible symptoms — patients and even clinicians Clinical culture often favors procedural intervention over
may underestimate urgency. sustained pharmacological prevention.
Misinformation Competing Priorities

Widely circulated "statin skeptic" narratives undermine patient The diabetes and obesity pandemic diverts clinical attention

and physician confidence in therapy. from lipid management.



Prevention vs. Intervention: Where Does the

Benefit Come From?
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Czech population data (Bruthans et al., Eur
J Prev Cardiol 2014;21:829-39)
decompose the reduction in IHD mortality
into contributions from pharmacological
treatment versus modifiable risk factor
changes. A meaningful proportion remains
unexplained — underscoring the need for
comprehensive, population-level primary
prevention strategies.



Why We Fail in Treatment:

Knowledge Gap

Insufficient familiarity with current LDL-C
targets and evidence-based intensification
strategies.

Clinical Error

Incorrect risk classification, inappropriate
drug selection, or subtherapeutic dosing.

Therapeutic Inertia

Failure to escalate therapy despite
uncontrolled LDL-C — the most prevalent
and correctible failure mode.



Why We Fail in Treatment:

Lack of Interest

Asymptomatic LDL-C elevation fails to
motivate sustained behavioral change or
treatment engagement.

Poor Compliance

Patients discontinue therapy due to
perceived side effects, cost, or
inconvenience.

Non-Adherence

Long-term adherence to statin and non-
statin therapy remains below 50% in many
real-world settings.




w

Problem 1 - Inaccurate Individualized Assessment of
Cardiovascular Risk

WHO HAS HIGHER CARDIOVASCULAR RISK BASED ONLY ON RISK FACTORS?

Jim Fixx Winston Churchill
Famous US Marathoner Prime Minister during WWwWil
< Not Overweight < Overweight
e Very Fit < Not Fit
< Non-Smoker © Heavy Smoker
- = - -
DIED OF A MASSIVE HEART LIVED TO AGE 89

ATTACK AT AGE 52

2 Endothelfix, Inc. Tei: 713.529.2599 Fax: 8§32.201.9192 SOTHelix  Corm



Don't let Big Pharma ruin your heailth. Wake Illl to the cholesterol con!

Muscle aches
Joint pains

R STRTINS KILU IR

Weight gain
Cloudyu

Hopeles

Memory loss

Rage heyond

reason What your doctor

= CHOLESTEROL{nat ot

Gotilll old
quickly W

Educate yourseli: thincs.org, stopped_our_statins, statins side effects




Real-World Evidence:
The Statin Adherence
Crisis




Statin Safety in Perspective: Comparison with
Aspirin

The absolute risk of serious adverse events with statins is orders of magnitude lower than with aspirin — a drug widely accepted as

safe.
Event Aspirin (NNtH/year) Statins (NNtH/year)
Gl bleeding (severe) 248 —
Gl bleeding (fatal) 2,066 —
Rhabdomyolysis — 100,000
Death from rhabdomyolysis — 1,000,000

Derry S, Loke YK. BMJ 2000,321:1183-7. Thompson PD et al. JAMA 2003,289:1681-1690.



Statins and the Liver:
Reassessing the Risk




Statins and Liver Transaminases
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Figure 2: Ermyme activity during 3-year follow-up in patients with raised liver enzymes

(A) Patients on statin treatment (n=227). (B) Patients not on statin treatment (n=210). ALT-alanine
aminotransferase. AST-aspartate aminotransferase. GGT~y-ghutamy! transpeptidase. *Time when differences
becarne significant (p<0.05) comparedwith baseline. By the end of the study, all differences were p<0.0001 in
patients on statins. In patients not on statin treatment, differences compared with baselinewere 0.001, 0.003,
and 0.01 for GGT, ALT, and AST, respectively.
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Statins and New-Onset Diabetes: Context

Matters

Age >60
Relative risk increase for Risk is concentrated in
new-onset diabetes with older patients with pre-
statin use existing metabolic risk
factors

1:9

Risk/benefit ratio — for every 1 new diabetes case, ~9
major CV events prevented

The diabetogenic risk of statins is modest, dose-dependent,
and concentrated in patients who are already metabolically
vulnerable (elevated BMI, components of metabolic syndrome).
The absolute cardiovascular benefit far outweighs this risk
across all major risk strata. Statin therapy should not be
withheld due to diabetes concern.



Bempedoic Acid: A Muscle-Safe ACL Inhibitor

Liver

_ETC-1002
(inactive)

Statin

Skeletal muscle

Mechanism

Bempedoic acid inhibits ATP citrate lyase
(ACL) in the liver — upstream of the statin
target — reducing cholesterol synthesis and
upregulating LDL receptors.

Key Differentiator

The drug is not activated in skeletal muscle,
avoiding the myopathy risk associated with
statins. This makes it particularly valuable in
statin-intolerant patients.

Pinkosky S et al. Nat Commun. 2016,7:13457.



Primary and First Key Secondary Cardiovascular End Points

20
HR 0.87 (95% Cl 0.79-0.96) HR 0.85 (95% CI 0.76-0.96)
P=0.004 P=0.006

Absolute risk reduction o Absolute risk reduction 1.3%

NS




Key Secondary End Point: Ml and Coronary Revascularization

HR 0.77 (95% Cl 0.66-0.91) HR 0.81 (95% Cl 0.72-0.92)
P=0.002 S8 P=0.001

Absolute risk reduction 1.1% Absolute risk reduction 1.4%




LDL Apheresis

Dextran sulfate low-density lipoprotein adsorption

Repriming Regeneration
solution solution

H .
eparin pump Regeneration

Blood pump pump

Plasma pump

Blood
withdrawal

Plasma
separator

Liposorber
columns

‘Blood return

.

Plasma line
@

«

l Waste line

Moriarty PM, et al. Cardiol Clin. 2015;33:197-208.
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GENOVA TERAPIE

CRISPR-Cas9 jako jednorazova hypolipidemicka lecba

Permanentni in vivo editace hepatocytl s cilem trvale vypnout gen regulujici metabolismus lipidi— bez nutnosti opakované Iécby.

Pro¢ ANGPTL3?

—  Doruceni

AN (’;PTL3 l e | d e vévlnlr Pwni kllf)l Cky Cl'l: éijlré()géRz_g\;és’ gvr.ni;EJ;eJrligs[c\)l\glch nanocastic nesoucich
silny a dobre ovéreny lipidovy efekt,
pricemz jedinci s prirozenou ztratou —>  Editace

funkce tohoto genu nevykazuji zadné
zavazne klinicke fenotypy. hepatocytech

Presny knock-out cilového lokusu ANGPTL3 v

—  Efekt
} LDL-C - | triglyceridy - | non-HDL-C — trvaly vysledek




PHASE 1 — KLINICKA DATA

CTX310 (ANGPTL3 CRISPR): Prvni vysledky u lidi

15 pacientq, jedina intravendzni infuze — vysledky pfekonaly oekavani ve vSech sledovanych parametrech.

189% 187%

ANGPTL3 LDL-C
Redukce proteinu dosazena u nejlépe reaguijicich pacientd (rozsah Maximalni pokles LDL cholesterolu; primérna redukce 50-87 %
79-89 %)
Triglyceridy Trvani efektu
Rozsah redukce 55-84 %; efekt nastupuije jiz do 2 tydn( Pretrvavajici uinek po dobu nejméné 12 mésicu po jediné aplikaci

© Bez zavaznych toxicit — zaznamenany pouze mirné infuzni reakce a prechodné elevace ALT u jednoho pacienta.



KLINICKY KONTEXT

Kam CRISPR zapada do budoucnosti leCby dyslipidemii?

CRISPR-
Cas9 -

siRNA
(inclisiran)

Statiny /
PCSK9 -

Od celozivotni terapie k jednordzovému zasahu devn'l',/ , Y '"le!fcf? !ednorazova

Sougasny standard — statiny, PCSK9 inhibitory a siRNA — vyZaduje kontinualni podavani. CRISPR-Cas9 nabizi zasadné mesicni, 2x rocne, i infuze,

odlisny model: jedna infuze, trvaly efekt. celozivotr" dIOUhOdOba trval)'{ efekt,

Pfi potvrzeni vysledku ve fazich 2 a 3 by se jednalo o nejvétsi revoluci v lipidologii od pfichodu PCSKS inhibitord. z a'vi Sl o St, ZéViSI Ost, potenCiélné
dobra velmidobra/ kurativni

uéinnost ucéinnost

[ Klicova otazka pro faze 2/3: dlouhodoba bezpecnost off-target editaci a trvani efektu nad horizont 12 mésicu.



The Future

From gene silencing to base editing and oral PCSK9 inhibitors, the next
generation of LDL-C lowering therapies promises deeper, more durable
reductions with fewer injections — fundamentally reshaping the landscape of
cardiovascular prevention for decades to come.




Currently Available Non-Statin Agents

Drug Dosing/Administration PerLcent I.‘DL'C Adverse Effects
owering

75-150 mg Q2 weekly or 300 mg
subcutaneously Q4 weekly

Alirocumab

Evolocumab

Inclisiran

Ezetimibe

Bempedoic acid

Bempedoic acid/ezetimibe

Lomitapide

Evinacumab

140 mg Q2 weeks or 420 mg subcutaneously
Q2-Q4 weekly

284 mg subcutaneously single injection, again
at 3 months, Q6 monthly thereafter

10 mg daily
180 mg oral daily

180 mg oral daily/10 mg oral daily

Initiate treatment at 5 mg once daily. Titrate
dose based on acceptable safety/tolerability
increase to 10 mg daily after at least 2 weeks;
and then at a minimum of 4-week intervals to

20 mg, 40 mg, and up to maximum
recommended dose of 60 mg daily

15 mg/kg intravenous Q4 weekly

Adapted from Gaine SP, et al. Curr Cardiovasc Risk Rep. 2022;16:69-78

50-60

18-25

17-25

36

40

50

Injection-site reactions,

hypersensitivity reactions NS et e
Antibody development, HeFH ASCVD
injection-site reactions

HeFH, HLD,

URI, diarrhea, arthralgias i oo

Hyperuricemia/gout, possibly

HeFH, ASCVD
tendon rupture

Hyperuricemia/gout, possibly

HeFH, ASCVD
tendon rupture

Diarrhea, nausea, vomiting,
dyspepsia, and
abdominal pain

Injection-site reactions,
hypersensitivity reactions,
nasopharyngitis
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