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LIPID-THERAPIE

IN DER PRAXIS Top 10 global causes of deaths, 2016
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Reduktion der Atheromatose Verhaltnis LDL-C und CV Events
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CENTRAL ILLUSTRATION Long-Term Risks of All-Cause Mortality and MI

Events  Absolute Adjusted
) %6) Hazard ratios.
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Jargensen, M. et al. J Am Coll Cardiol. 2017:69(14):1761-70.
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Nahrungslipide VLDL: very low density lipoproteins

Cholesterin DL Intermedlate density lipoproteins.

hogener DL low density lipoproteins
Resorption upfpmmwmhsd HDL: high density lipoproteins
20-30% .
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SEVEN COUNTRIES STUDY (SCS)

Hypothesis: Apparent epidemic
of heart attacks in middle-aged
American men related to their
mode of life and possibly
modifiable physical
characteristics

Finding: Coronary deaths in the
U.S. and Northern Europe greatly
exceeded those in Southern
Europe, even when controlled for
age, cholesterol, blood pressure,
smoking, physical activity, and
weight.

Ancel Benjamin Keys
26.1.1904 — 20.11.2004

Mediterranean diet
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Empfehlungen Herzstiftung

+ Die meisten heutigen Empfehlungen
basieren auf Longitudinalstudien und
Expertenmeinung, kaum stichhaltige
Evidenz

* Kaum Interventionsstudien

Empfehlungen:

* Keine ,verbotenen® Lebensmittel (aber mit
Mass)

* 5 Portionen Friichte/Gemdise, auch roh

« Gefligel und Fisch statt rotes Fleisch

* Raps-, Olivendl, Baumnuss-, Weizenkeim-,
Sojadl

* Wenig Zucker, wenig Alkohol, wenig Salz

+ Vermeidung gesattigter Fette
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Diaten im Vergleich

Therapie Strategie:
Hemmung Cholesterin Synthese
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Statine: Pleiotrope Effekte

Endothelzellen:

* 1 eNOS expression and activity

* | Proinflammatory cytokines (IL-1B, IL-6, and cyclooxygenase-2)
Glatte Muskelzellen der Gefasswinde

« | AT1 receptor expression

Myokard

+ | Left ventricular fibrosis and hypertrophy
* 1 Nitric oxide

+ | Apoptosis

Thrombozyten

« | Platelet reactivity

« | Thromboxane A2 biosynthesis
Monocyte/macrophages

+ | Macrophage growth

* | MMP expression and secretion
Vascular inflammation

+« | CRP level

Endothelial progenitor cells

* 1 Mobilization of stem cells

[ aho— o

)

g

Oesterle A, Circ Res, 2017
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Entwicklung Statine

History of Statins
Fluvastatin

e Y
- &
Pravastatin
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o
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Cerivastatin
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Evidenz Statine
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Halcox J, Circulation, 2004
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Wirkung Statine

A
GIEORITEUDTAN Atorvastatin 40-80 mg
B
250% Rosuvastatin 20- 4g

) Atorvastatin 10-20 mg
. B Fluvastatin 40 mg 2x/day; XL 80 mg
Moderate intensity o =
LDL-C reduction Lovastatin 40 mg Pitavastatin 2-4 mg,
30-<50% — - " ;
Pravastatin 40-80 mg Simvastatin 20-40 mg

Rosuvastatin 5-10 mg

Low intensity

Fluvastatin 20-40 mg Lovastatin 20 mg
LDL-C reduction
<30% Pitavastatin 1 mg | Pravastatin 10-20 mg Simvastatin 10 mg

McGowan M, et al, JAHA, 2019
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Statine: Facts + Caveats

Wichtigste Interaktionen
CYP450 (ausser Rosuvastatin), cave Kombi mit z.B. Amiodaron

Rosuvastatin: cave renale Funktion falls GFR < 30: kontraindiziert,
Dosisreduktion bei GFR < 60 auf max. 20 mg

Verdoppelung der Dosis bringt bei Atorvastatin ca 6 % zusatzliche LDL-
Senkung, Nebenwirkungen nehmen sprunghaft zu!

Effekt der Statintherapie auf LDL-C-Werte: , The Rule of 6"
6% 6%
[ATATAY
20 ol Dreistufen-
g mg mg REIENN]
0 10 20 30 40 50 80
% Reduktion von LDL-Cholesterin
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Statine: Myopathie, Rhabdomyolyse

Myoalgie = keine CK-Erh6hung
Myopathie = CK-Erhéhung
Rhabdomyolyse = CK-Erhéhung > 10x Norm

Muskelkrampfe/Myalgien bis zu 5% der Patienten
« »run-in phase» in den meisten Statinstudien

Rhabdomyolyse-Risiko dosisabhidngig und abhiangig vom Molekiil:
- Fibrate 6/10'000

« Statine 1/10'000

+ Kombitherapie Fibrate/Statin 20/10’000 (Kombi mit Cerivastatin 1/10
(Lipobay®©))
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Side Effect Patterns in a Crossover Trial of Statin,
Placebo, and No Treatment CENTRAL ILLUSTRATION: Scores and C Early Tablet
Stopping Rates by Treatment
P<0.001 " P=0173
Study design: o P<0001  P-0388 88 s0%
. . . . 225 — g2
@60 Patienten mit «Statin-Intoleranz» , davon 60 % Myalgien g EE 20.0%
e wahrend 12 Monaten pro Monat eine Box in zufélliger Reihenfolge £® £
. 23
®4x leer, 4x Placebo, 4x Statin (atorva 20) 15 g3 0%
. . . & =
® Self-Reporting von Beschwerden jeden Tage, jeden Monat %10 %g 10.0%
g 2
H 5 §§-‘ 5.0%
Results &=
No Treatment  Placebo Statin 0.0%
@49 Patienten haben 12 Monate absolviert, 11 nur einen Teil Da7 . s?m‘ Tﬂgt 28
. M . s From Starting Tal
®71 Unterbriiche wegen Schmerzen wahrend Tabletteneinnahme B
— Statin — Placebo
Howard, J.P. et al. J Am Coll Cardiol. 2021;78(12):1210-1222.
Wood F, NEJM 2020
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Flow-chart for management of patients with statil i muscle
Exduds other causes of muscle symptoms and interactions

TAKE TIME for patient,
inform patient about long-term risk reduction and safety

Resolution of symptoms: Re-start statin
Use a different statin
Start with very low dose

Slowly increase dose, e.g. every 2 weeks,
to establish the highest tolerable statin dose

Check LDL-C

When LDL-C goals are not reached, combine the
highest tolerated dose of statin with

- Ezetimibe * EsmpedoicAcid"
- PCSKQ inhibitors* “positive e dah
*“outcome data pending

Liischer T, Cardiovascular Medicine, 2022
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Therapie Ansatze
Hemmung Cholesterin Resorption

Cholesteral und Phytosterine
aus der Nahrung und der Galle
]
2 g @
@ Ezetimib hemmt den Transport von
I Cholesteral und Phytosterinen aus
dem Parm in den Blutkreislauf.

Darmzelle
* Inhibits cholesterol absorption in small intestine
* Upregulation of LDL receptors on liver cells
m) ca. 20% LDL reduction
Blutkreislauf -> combination mit statin
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Ezetimib: IMPROVE-IT

Patients stabilized post-ACS <10 days
LDL-C <125 mg/di (or <100 mg/di i prior statin)

Double-blind N ~18,000

ASA + standard medical therapy
Does not

Reduces LDL (“bad”)

V4 reduce death cholesterol
5
. “uptitrated to 80 mg
if
Follo @
15% > 15% LA
(percent of patients (average LDL reduction)
Duration: minimum 2 1/2 year follow-up (5250 events) with prior ACS over 6 years)

Prepared by: Ricky Turgeon & Judy Xie
April 17,2017

Turgeon RO, et al. Can Fam Phys 2015;61:251

hosptial admission for U
ter randomization), or stroke

V deat
revascularization (30 da
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Bempedoinsaure

Rl —— Aetyi-(oA —>—> HMG-0A — Mevalonal —>—> Squalen —>—> Crolesterol

Bempedoinsiure Leber
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Evidenz: Bempedoinsaure

CLEAR Harmony: 93 % unter méBig-hochintensiver Statintherapie® CLEAR Serenity: 8 % unter Statintherapie$

5. Bempedoostirs  Placabo Bempedoinsture  Placebo
. T —— 4
16 o Je—
s 18,1 % s
L i s 21,4%
a0 oo o b Pacabokorigien
oo
3 15 2
2
»
10364291 10234300 LDLC-Ausgangswert (Mitel 1 SO, mp/d) d 15850404 19560388 LDLC-Ausgangswert (Mitel + SO, mpd)

CLEAR Wisdom: 85 % unter ma8ig-/hochintensiver Statintherapiet CLEAR Tranquility: + EZE; 31 % unter Statintherapie®

e sempedensaure picabo
i
o s =
2
- A7,4% ¢ 5
L Placebork 5
™ oo 0
s
,5 >
20 20
T ——— o) s a0

Ference et al., NEJM 2019;380:1033-42
Ray et al., NEJM 2019;380:10;
Goldberg et al., JAMA 2019;322(18):1780-8

E -32

Kantonsspital solothurner
Olten spitaler B

529 201102022 KARDIOLOGIE SYMPOSIUM: LIPID-THERAPIE IN DER PRAXIS.

The CLEAR Outcomes Study
Aim: Whether bempedoic acid, added to standard medical therapy, will lower the risk for cardiovascular events in
patients with high CV risk and statin intolerance.

Study Design: Phase 3, multi-center, randomized, double-blind, placebo-controlled, event-driven trial ~1,400 sites, 32
countries

Bempedoic acid 180 mg
CIEENTDD (N=7000) Study completion®
i singe e P | Atleast 1620 primary 4-component
Statin intolerant L +Atleast 810 secondary
patients Placebo 3-component MACE
(N=7000) «All patients have at least 36 months
of follow-upe
Time Week Week Day 1 Month Month Month
-5 -4 1 3 3
Study Visit V1 V2 vi v2 V3 va
. " .
Screening Treatment®
Estimated completion:
i Dec 2022
s, WAGE.

Nichots ot sl Am o 2020
tpsiccatrils gocBshowNCTE2993406
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Steckbrief Bempedoinsaure

pedoinsiure / Exeti
e pedtase €z

Sicherheit
« Gute Vertraglichkeit, auch bei Pat. mit “Statin-Intoleranz” Prodrug,
wird im Muskel nicht aktiviert

CLEAR Outcome Trail, n>12.000, SAMS, 2023
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« Erwachsene mit Klinisch-manifester ASCVD (Sekundar-Prvention) oder
* Erwachsene mit HeFH (Primar-Préivention)

+ Unter maximal vertréiglicher Statindosis + Ezetimib (+ Bempedoinsdure)
* Unerreichtem LDL-C Zielwert

* Zustizlich zu einer Didt

Bempedoinsiure nicht
erstattet

ASCVD: LDL-C 21.8 mmol/L

Bempedoinsiiure nicht

Bempedoinséiure nicht
erstattet

Bempedoinsiiure nicht
erstattet

ey . *“Mit Wirksamkeitsbestitigung (Senkung der LDL-C Wert <10% vs.
Bempedoinsiiure erstatet Thercpie-Beginn) innerhat von 6 Monaten

Kantonsspital sulo!hurr!.;!ur]
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LDL-Abbau

Ohne PCSK3-Inhibitor

- o PCSK9
| oL g
Q)

Hepatozytenoberflache LDLR

und PCSK9

| Mit PCSK9-Inhibitor
A
b 4 PCSK9

oL

PCSK9-Inhibitor

LDLR

! Recycling
| des LDLR

PCSK9-Inhibitoren:
Outcome Studien

History of clinically evident CVD: M,
Pationts 4 1o 52 wks post ACS troke or symptomatic PAD and 21 major

Population +LDL-C 270 (1.8 e S
(on atorva 40-80 mg or osuva 20-40 mg) ot G 2100 (2.6)
(on atorva 20-80 mg or equivalent)
Y ceety + Coronary heart disease death,
. | + Non-fatal MI,

Frimary Endooats | G" fﬁ":dmiﬁm with UA, + Fatalinon-fatal Ischemic stroke,

e b + Unstable Angina requiring hospitalization
No. of Primary EP 3550 1613
Power >99% for HR 0.85 90% for HR 0.85

baver :hCA?mnaw death,
Lysosom \ fiist Secondary; Encooit L m: Tt + Urgent admission with UA,
* Ischemia driven revascularization
No. of 1st Secondary EP 1,630 ~3,000
Endosom Endosom
Power ~90% for HR 0.85 >90%
oL
Sabatine M, et a. NEJM 2017
Christina Lyko, SMW, 2017 Schwartz GG et al, NEJM 2018
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LDL-C in mg/dL
120
©-FOURIER placebo  ~e~FOURIER EY placebo alirocumab 108 ; HR(95 % C1)y
100 % S — erimsany Sl gid [ 0.85(0.78 - 0.93)
02 o ey Eadpoi —— ! 085 (0.79-0.92)
Triple Composite Endpoint® =l 0.86 (0.79- 0.93)
o —— 0.80 (0.73 - 0.88)
66
Myocardial Infarction’ —— 0.86 (0.77-0.96)
50 —— 0.73 (0.65 - 0.82)
Absolute dferencein | 59 ME/dL (FOURIER) 073 (057-0.93)
pis . o . -0
o Apccacasmonts 7| 9 mggdl (0DYSSEY) Shiokee — 0.79 {0.66 - 0.95)
4
Coranary Revascularization —— 0.88 (0.79 - 0.97)
= ! 0.78 (0.71- 0.86)
0
Absolute 56 mg/dL (FOURIER) W 54mg/dL (FOURIER) bl 50 mg/dL (FOURIER) —_—. 0.88 (0.74 - 1.05)
aterenca miot aforvmca miDLC rencein (e ——
i ‘[u L (OUYSSEY) et | 4 ma/dL(ODYSSEY) ‘sisswerds | 37 me/d (oD¥SSEY) AR e —_— 105 (088 -1.25)
oLl 11 L . s
Allcause death —. 0.85 (0.73-098)
01 314 s 2 = P . =i ot ool v
Months from randomization
05 1.0
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Furtado R et al, 2020 Cardiol. Ther.
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Efficacy during FOURIER-OLE
Time Period

5% 4
CV death
445%
4% 4 HR 0.77 23%
(95% C1 0.60-0.99) reduction
P=0.04 3.32%
3%
2% 9
1% 4 = Placebo—+ Evolocumab
= Ewvolocumab —» Evolocumaty
0% - T T T T T T
0 1 2 3 4 5 Years in OLE
Wambaratrisk
Placebo-Evolocumab 3280 223 3155 3081 2001 2048
Evolocumab-Evolocumab 3355 3314 3244 3173 3080 2088

O'Donoghue M, Circulation 2022
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Limitatio

EVOLOCUMARB IS SEEN AS EFFECTIVE AND ECONOMICALLY VIABLE FORA
DEFINED POPULATION BY THE BAG?

Repatha® Is reimbursed accampanying a diet and in addition t 3 maximally
tolerated dose of LDL-C lowering therapy* for the treatment of.
Cardionssoutn svert

[} LoLc>26mmoln

Y e T
P »

solothurner
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PCSK9 intrazellular Pathway

\

/

PCSKS DNA
NIRRT

RiNaseH mediated degradation
CRISPER-Cas9 g
i l , RNaseH Antisense
oligonucleatide
AR o MARAR b I« AR AR
PCSKS mANA RN antiense duplex Astsnse
strand
-
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ORION 10, 11

Months from start of treatment
p-value for inclisiran vs. placebo at each time point <0.00001
Wright RS, AHA 2019, LBS.01.
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Intensity of lipid lowering treatment

Treatment Average LDL-C reduction
Maderate intensity statin = 30%
~50%
- 655
PCSKS inhisiter ~ 60%
PCSKS inhibiter pius high intensity statin ~75%
PCSKY inhibitar pius high intensity statin ~85%

l

% reduction LDL-C Baseline LDL-C

Absolute reduction LDL-C

Absolute risk reduction
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Nurmohamed, N.S. et al. 1 Am Coll Cardiol. 2021:77(12):1564-75.
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