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State of the Art

Angioplastie verbessert Prognose und
Symptome bei akutem Koronarsyndrom

Effekte bei chronischem Koronarsyndrom ?

ORBITA | Studie vor 5 Jahren mit neutralem
Ergebnis

ORBITA |, Lancet 2018;391(10115):31-40
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ORBITA-2: Design

Randomized, double-blind, placebo-controlled; coronary angioplasty vs placebo
procedure on symptoms of stable angina in patients with single- or multivessel disease

Main inclusi Symptom Pre-
ain inclusion Enrolment assessment .. PCI —> .
. . . . randomization Follow-up visit
criteria visit phase visit
Stable angina Anti-anginal Daily angina Questionnaires 9 N=301 g::rs:i?:::s':es
21 severe — medication —  frequency —p . joe test Stress echo
. stopped documented on Stress echo
stenosis smartphone app
with evidence
of ischemia
Randomization visit Follow-up
assessment
. .. + Research angiogram phase
P"mary endpomt. * Auditory isolation : .
Daily angina symptom score: ° MBS PR Dﬁ!‘é::f;;a
- Episodes of angina F'g:i‘::gecn"t::’ma“°“= documented
* Unacceptable angina, ACS, death . gvidence of ischemia
» Sedation

2ok 2 12 wocks 2

Daily symptom assessment using smartphone application

Rajkumar CA, et al. N Engl J Med 2023; doi 10.1056/NEJMo0a2310610
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ORBITA-2

Primary end point: mean angina symptom score at 12-week
2.9 in PCl vs 5.6 in placebo group

Distribution of CCS Angina Severity Class N=301
100+
90 59% with
residual
symptoms

80—
70—

&0 -

CCS

504
Class

40-

Percentage of Patients

30—
20—
104

0-
PCl Placebo PCl  Placebo

Prerandomization Follow-up
Phase Phase

Rajkumar CA, et al. N Engl J Med 2023; doi 10.1056/NEJM0a2310610
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State of the Art:
hamodynamische Beurteilung von
Koronarstenosen

Angioplastie verbessert Prognose bei Patienten mit CCS

bei hamodynamischer Relevanz einer Koronarstenose
(FFR < 0,8)

FAME 2; De Bruyne B et al., NEJM 2012;367:991-1001

IFR gleichwertig zu FFR in der SWEDEHEART- und
DEFINE-FLAIR-Studie Davies JE et al., NEJM 2017; 376:1824-34

Gotberg M et al., NEJM 2017; 376:1813-23

Aktuelle Diskussion: Signale fur hohere Sterblichkeit in
IFR-Gruppe im Vgl. zu FFR nach 5 Jahren

Eftekhari A et al., EHJ 2023; 44:4376-84
Berry C et al., EHJ 2023; 44:4388-90
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Ahnliche IFR vs. FFR 5-Jahres
Ergebnisse im SWEDEHEART Register

42.000 Patienten, ~34.000 FFR, ~8.600 IFR

All-cause death
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M. Gotberg: TCT Kongress 2023, 23. — 26. Oktober 2023, San Francisco, Kalifornien
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Uberlegenheit PCI mit intrakoronarer Bildgebung
versus rein Angiographie-gesteuerter PCI

Meta analysis, 20 trials, n=11 698

Mo of events/person years

Study or subgroup Intravascular Angiography Risk ratio, M-H., Weight Riskratio, M-H,

imaging random (95% CI) (24)  random (95% CI)
AIRCTO 2015 3/230 5/230 _ 48 0.60
AVIO 2013 0/284 2/284 1.1 020 i
CTO-IVUS 2015 0/201 2/201 11 020 risk of
ILUMIEN IV 2023 9/2466 16/2508 * 146 057 cardiac death 0.53
iSIGHT 2021 1/252 1/122 13 048 .. . :
IVUS-XPL 2020 6/3500 14/3500 . — 106 043 myocardial infarction 0.81
Liuetal 2019 3/167 10/169 —— 6.0 030 Stent throm b05|5 0_44
OCTACS 2015 0/50 1/50 1.0 033
OCTOBER 2023 8/1200 15/1202 - 133 053 target vessel revasc 0.74
RENOVATE-COMPLEX-PCI 2023 16/2184  17/1094 —— 21.0 047 target lesion revasc 0.71
RESET 2013 0/269 1/274 0.9 034
Tanetal 2015 2/122 3/124 31 068 all cause death 0.81 (ns)
ULTIMATE 2021 15/2142 19/2127 —_—— 21.3 078
Total 63/13067 106/11 885 e 053 1000 053

[T p— N - - Y

Test for heterogeneity: T°=0.00; x*=2.44, df=12, P=0.99; I’=0% 0.01 0.1 1 10 100
Test for overall effect: Z=4.01, P<0.001 Favorsimaging Favors angiography

Khan et al., BMJ 2023;383:e077848
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The underwhelming German
life expectancy

Jasilionis et al., Eur J Epidemiol 2023; doi.org/10.1007/s10654-023-00995-5
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The underwhelming German
life expectancy

Jasilionis et al., Eur J Epidemiol 2023; doi.org/10.1007/s10654-023-00995-5
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State of the Art

2020 ESC Guidelines on Sports Cardiology; EHJ 2021;42(1):17-96

Bewegung und Sport sind zentrale
Bausteine kardiovaskularer
Pravention und Therapie
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Epidemiologische Assoziiation = Kausalitat ?

Ist die Beziehung von Sport zu Gesundheit linear ?

Cardiovascular Risk
Women's Health Initiative

1.2
Pfortrend <0.001 73,743 postmenopausal women
1.0 1.00 50 to 79 years of age
0.82
0.8- 0.73
0.63 _ _
0.6 0.55 Metabolic Equivalents
O1 0O2 03 0O4 O5
0.4- Loweast --+—— = Highest
0.2
0.0

White women (n=81,574)

Manson et al., NEJM 2002; 347(10):716-25
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Recommendations Class® Level®

It is recommended for adults of all ages to strive
for at least 150 - 300 min a week of moderate-
intensity or 75- 150 min a week of vigorous-
intensity aerobic PA, or an equivalent combina-
tion thereof, to reduce all-cause mortality, CV

mortality, and morbidity.”’"~"*

371. Kraus et al., Physical Activity Guidelines Advisory Committee. Physical Activity, All-Cause and Cardiovascular
Mortality, and Cardiovascular Disease. Med Sci Sports Exerc 2019;51:1270-81.

372. Powell et al. The Scientific Foundation for the Physical Activity Guidelines for Americans, 2nd Edition. J Phys
Act Health 2018:1-11.

ESC Guidelines on cardiovascular disease prevention. EHJ 2021;42:3227-337
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Physical Activity Paradoxon

Korperliche Aktivitat in der Freizeit reduziert CV Ereignisse und Tod,
dagegen ist koperliche Aktivitat im Beruf mit erhohtem Risiko assoziiert
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Holtermann et al.,
EHJ 2021; 42:1499-511
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Bildungsunterschiede und Verkehrsmittel:
Menschen mit Abitur fahren haufiger Rad

Average minutes of cycling / week representative German Mobility Panel;1996 to 2018
80 28,000 persons; 730,000 reported trips

iuni All groups combined 25.9 - 36.9

Medium-sized & larger cities, 35.2.70.2
high education

60 |
_ — Medium-sized & larger cities,
low education
40 | P Rural & smaller towns,
iyl high education
T 24.3-25.3
- ‘,_-‘f.: i : ' Rural & smaller towns,
Pt low education
20
0 ]

1996 2000 2005 2010 20152018
Year Hudde a. J Transport Geography, 2022,98:103244
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Welche Kinder machen Sport?

Physical Activity Trajectories in Childhood Correlate with Income

N=279; accelerometry
at 6 timepoints

Total physical activity (cpm)
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Mean age (years)
m— Group 1 39.4% === Group 2 44.2% == Group 3 16.4%
Group 1 Group 2 Group 3
P Coefficient Estimate P Coefficient Estimate P

Coefficient Estimate

TPA
Income 0.414 0.429 0.262 0.764 23.811 0059 |
P influence 0.166 0.608 75,346 0.008 0.123 0.900
Tot. min-d-" 0.082 0.206 0.038 0.549 0.090 0.490

McPhee et al., Med Sci Sports Exerc 2023;55(7):1232-40
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LEBENSSTIL

Sozio-okonomischer Status bestimmt kardiovask. Risiko

44462 US adults (US NHANES) and 99537 UK adults (UK Biobank)
Health lifestyle: never smoking, no heavy alcohol, top third physical activity, higher dietary quality

CVD mortality in UK Biobank
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Mo of healthy lifestyle factors  3or4 2 Oor1 Jord 2 Oor1 Jord 2 Oor1

Gesunder Lebensstil reduziert das Risiko in allen Gruppen,
ist aber nur fur 3-13% des soz-okonomischen Effektes verantwortlich

Zhang et al., BMJ 2021;372:n604
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Positive Effekte geringer Bewegung
versus negative Effekte von Inaktivitat
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Non- Quintiles of running characteristics
runners
Time (min/wk) 0 <51 51-80 81-119 120-175 =176
mefl== Distance (miles/wk) 0 <6 6-8 9-12 13-19 >20
Frequency (times/wk) 0 1-2 3 4 5 26
Total amount (MET-min/wk) O <506 506-812 813-1199 1200-1839 =1840
Speed (mph) 0 <6.0 6.0-6.6 6.7-7.0 71-7.5 =7.6 Lee et al.. JACC 2014: 64:472-481
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Sex, Physical Activity, and Mortality Risk
Profitieren Frauen pro Training mehr als Manner?

Jietal.,, JACC 2024; 83(8):783-93

National Health Interview Survey; 412,413 U.S. adults (55% female)

P for sex difference = 0.002
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Sex, Physical Activity, and Mortality Risk
Profitieren Frauen pro Training mehr als Manner?

Jietal.,, JACC 2024; 83(8):783-93

National Health Interview Survey; 412,413 U.S. adults (55% female)
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Hot Debate
Lifelong endurance exercise
and coronary atherosclerosis ?

= Late-onset 4 \ Lifelong
176 Controls @ endurance 0 endurance
/ athletes : athletes

Absence of cardiovascular disease and of established risk factors for coronary artery disease
No current or past history of smoking, no body mass index >27.2 kg/m?

Sampled at random for inclusion to minimize the risk of selection bias

Primay endpoint

Prevalence of any coronary plaques (calcified,
mixed, non-calcified) by computed tomography

De Bosscher et al., EHJ 2023; doi.org/10.1093/eurheartj/ehad152
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Lifelong endurance exercise
associated with INCREASED coronary
atherosclerosis

Odds of having coronary plaque in lifelong

Plague burden and plaque composition by endurance exercise group endurance athletes compared to controls

=1 Plaque Percentage :
- OR 1.86 {1c1|7 294) 00 Plaque type Z1 mixed plaque
| — ] m 226 9 >1 coronary plaque [ 1.86 ]
- 137 103 116
=1 non-calcified plaque 1.95
40 507
67.0 625 =1 proximal plaque m
204
=1 proximal non-calcified plaque
0 0
Control Late-onset Lifelong Control Late-onset Lifelong Odds ratios were adjusted for other risk factors

@ Calcified @ Non-cakified @ Mixed

Master@Heart; De Bosscher et al., EHJ 2023; doi.org/10.1093/eurheartj/ehad152
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The extreme exercise hypothesis

Low physical activity and a sedentary
lifestyle are risk factors for
cardiovascular morbidity and
mortality

BUT adverse cardiovascular events
may occur more often following high-
volume high-intensity exercise

Excessive bouts of physical activities
are associated with inflammation and

oxidative stress

High
A

Health Risk

Low

ren
guidelines

Extreme Exercise Hypothesis

Low

> High > Highest

Exercise training volume

Eijsvogels et al., Curr Treat Options Cardio Med 2018;29:84
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Extracellular Inflammasome Particles Are
Released After Marathon Running and Induce
Proinflammatory Effects in Endothelial Cells

A Control + NLRP3-YFP IgG control
Iarticles
30+ [F-ActinDAPI
B 8- C
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W 20- 2 1.5 9 c
% E s 6- lé — 15' —|_
e [T 8 < £
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@ 10- S 1.0 = S0
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52 marathon runners x‘\\% "
24-72 h before, immediately after,
and 24-58 h after the run Kogel et al., Front. Physiol. 2022; 13:866938
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Log (Hazard Ratio)

Kann zu viel korperliche Belastung fur
Patienten mit KHK ungunstig sein?

Cardiovascular mortality All-cause mortality

Log (Hazard Ratio)

Hours of strenuous physical activity per week Hours of strenuous physical activity per week

KAROLA; N=1.038 with stable CHD; physical activity assessed over 10 years

models adjusted for season, sex, age, education, employment status, study site, cotinine-validated smoking status,
BMI, self-reported poor health, history of Mi, diabetes mellitus, hypertension and number of affected vessels

Mons et al., Heart. 2014; 100:1043-49
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,UKL Rezept fur Bewegung*

Name, Varnams Pl asenen

Ich empfehle lhnen ein Bewegungstraining mit folgendem Inhalt:

oo Moderat: Intensiv: Krafttraining:
pha REZEPT FUR (1) ziigiges Spazierengehen  (10) Joggen (19) Ubungen mit Kérpergewicht
o BEWEGUNG (2) Walken {11) Aerobic (Liegestiitze, Sit-ups)
ch empfaehle Ihnen ein Bewegungsiraining mit folgendem Inhalt: [3] Radfahren in der Ebene {1211 Tennis {EIHZE” [ED] Pilates
e S R {4) Tennis (Doppel) (13) Radfahren (Schnell/Berge) (21) Yoga
! hen, |Vl Lagple i it (9} Agua-Fitness (14) Fudball (22) Krafttraining mit Gewichten
. (6) Volleyball (15) Schwimmen {Kraul/Schnell) (23) Rickenftraining/-schule

{7y Ski-Wandem (16) Ski-Langlauf (Skating) (24) Statische Kraftlbungen

(8) Schwimmen (Brust/Ricken) (17) Kampfsport (Karate/Judo) (25) Cross-Fit

(2) (18} ; (26)
woche14 _1Mo_[oi _[mi_Joo |m [sa Jso |
Trainingsfarm
wochess (w0 o |m oo |m_|sa [s0 |
Trainingsform Trainingsform
Trainingszeit
[ Woches-12 (w0 [or Imi oo lm [sa [so | Trainingszeit
Trainingsform
Trainingszeit

4 - L] "
< ' Patient/-in unterschreibt das Rezept ebenfalls
Unbsrachiift L i
PalienliPalientin i I
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Higher intakes of non-sugar sweeteners
associated with

- higher BMI and risk of obesity

- increased risk of diabetes T2, CVDs, CVD
mortality, and all-cause mortality

- increased risk of bladder cancer
(saccharin)

WHO recommendation

WHO suggests that non-sugar sweeteners not be used as a means of achieving weight control or
reducing the risk of noncommunicable diseases (conditional recommendation).

15 May 2023 - ISBN 978-92-4-007361-6 file:///C:/Users/Laufs/Downloads/9789240073616-eng.pdf

Cardio Update 2024 Pravention und stabile KHK



Erythritol
Suflstoffe mit Atherosklerose assoziiert

Metabolomics studies (n = 1,157): circulating levels of polyol sweeteners associated with incident MACE;
confirmed in independent US (n = 2,149) and European (n = 833) validation cohorts

100 - Erythritol

Erythritol enhanced platelet reactivity in vitro and thrombosis formation

@
E g Q1 in vivo
3 Q2
o > 90 4 Q3 Whole blood (human)
3 2 25 - p=0.0004
“ O _ (ANOVA)
gf ? P <0.0001 "jg P < 0.0001 Erythritol 45 pM
(log rank) Q4 erythritol & P00 oty
80 - (45 pM) =
0 1 2 3 2 s
= P=0.03
Years L.
No. at risk _ z vehicle
Vehicle b (n=11)
Q1 542 490 448 427 L.
Q2 534 485 448 423 ol o coragen
Q3 540 498 469 439 Time (min) 0 1 2 a

Q4 533 468 432 402 Time (min)

Witkowski et al., Nat Med 2023;29:710-8
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Hoher Salzgehalt (NaCl) in

frei verkauflichen Brause-Tabletten
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Kunz M et al. BMJ Open 2023;13:e076302. doi:10.1136/bmjopen-2023-076302
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Gliederung

Chronisches Diabetes
Koronarsyndrom Adipositas
Lebensstil: Lipide -
korperliche Aktivitit Bemepedoinsaure

PCSK9-Hemmer
Lipoprotein(a)
Screening

Winterschlaf

Ernahrung

Alkohol & Zigaretten
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State of the Art
SGLT2-Inhibitoren

Empagliflozin 1) Glukose-Senkung bei DMT2

2) Reduktion Herzinsuffizienz-Ereignisse
Dapagliflozin 3) Verzogerung Niereninsuffizienz

4) Verminderung Sterblichkeit

5) Effekte unabh. von Diabetes

6) Effekte unabh. von LV-EF
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New ESC Guidelines
Management of CVD in patients with T2DM

Marx N, et al. EHJ 2023; 44(39):4043-140

T2DM

T S
( (Class .I) ) ( (Class ) . ) ( (Class. 1) )

Confirmed Confirmed Confirmed

Ly e A l

‘ . T2DM and atheroscleroticCVD | | T2DM and HF ) | T2DM and CKD
Diagnosis J l l l

Patient
presentation

: /.

To reduce HHF in all patients -
[ To reduce CV risk independent with T2DM and f": To reduce CV and kidney

of glucose control (HFpEF, HFmrEF, HFrEF) failure risk

Treatment . 5 5 %
l (Class ) ll (Class ) - l (Class ) l l (Class ) ll (Class ) l
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GFR und Albumin im Urin bestimmen Nierenfunktion

Albuminausscheidung im Urin

Einteilung Al A2 A3
der chronischen Niereninsuffizienz | Normal bis

nach KDIGO leicht erhoht
<30mg/g 30-300mg/g | >300mg/g

Malkig erhoht | Stark erhoht

Normal oder

o hoch

G2 Leicht erniedrigt
Glomerulare 633 Leicht bis malfdig
Filtrationsrate erniedrigt
(GFR) G3b MaRig bis stark
ml/min/1,73m? erniedrigt

G4 Stark erniedrigt

G5 Nierenversagen

Eckardt K-U et al. DMW 2022;147:1398—1406
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Cardiovascular-Kidney-Metabolic (CKM) Syndrom

Ndumele et al., Circ 2023;148:1636-64

Excess/dysfunctional 1

o N
LN
Q [+] "-'/‘L_ N/ N 2
)
ooooof\{*‘?—;\_ %’: \
- . L} =y
Adipokines [ 9\ )
Cytokines  \ "> Glomerular

hyperfiltration

Potentiates

Ectopic fat deposition
MASLD

?;gﬁ;zg%?g Glomerulosclerosis

A - » | Tubulointerstitial fibrosis

Metabo_llc syndrome Chronic kidney disease
Diabetes

Heart—kidney interactions
(Cardiorenal syndrome)

Potentiates

Albuminuria/proteinuria
Bone mineral disease

Atherosclerosis
Myocardial remodeling v

\| Fibrosis —_
M\ Cardiac dysfunction | < (Neurohormonal actwaﬂ::m
: LPlasma volume expansion
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Socioecological framework for CKM syndrome

Ndumele et al., Circ 2023;148:1636-64

. Social  Societal Factors Resource
Economy Education SR f navigation Health care
Built ~ Workplace Community Schools Chemical Structural
environment Neighborhood f exposure factors
Neighbors Peers  Relationship Friends Family
Tobacco use ¢ . Dietary intake
Sleep Beh?wor Physical activity

\
Individual predisposition

Cardiac rhythm  Early life events Hormones

Psychosocial . Imprinting
stress

Medications Microbiome

Genetic and
epigenetic
factors
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Cardiovascular-Kidney-Metabolic (CKM) Syndrom
4 Stadien

Ndumele et al., Circ 2023;148:1636-64 & 1606-35

Nonmetabolic
etiologies of

/ hypertension

Stage 0: Stage 1: Stage 2:
No Risk Factors Excess/Dysfunctional Metabolic Risk
Adipose Tissue Factors and CKD

@eé:s:tialga
vV

Overweight/obesity
Abdominal obesity
Impaired glucose

tolerance

Type2 Moderate- to
diabetes high-risk CKD

A focus on 7
primordial prevention /
and preserving Nonmetabolic
cardiovascular health etiologies of CKD
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Anderungen zur Nomenklatur fiir Fettlebererkrankungen

helle + vergroRerte Leber im US; GOT, GPT, gGT kdnnen erhoht sein

Steatotische Lebererkrankung (SLD)

Metabolische MASLD + Spezifische Atiologien
Dysfunktion + Erhohter
assoziierte Steatotische Alkoholkonsum Kryptogene SLD
Lebererkrankung MetASL
MASLD -
Alkohol assoziierte
Lebererkrankung
ALD

European Association for the Study of the Liver (EASL)
Rinella et al. J Hepatol 2023 doi: 10.1016/j.jhep.2023.06.003
Berg & Messer. Gastro-News 2023;10(5):21-22
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Anderungen zur Nomenklatur fiir Fettlebererkrankungen

helle + vergroRerte Leber im US; GOT, GPT, gGT kdnnen erhoht sein

Steatotische Lebererkrankung (SLD)

mindestens 1 Kriterium von 5

» BMI > 25 kg/m? (Asien: 23)
ODERWC >94 cm (Manner), 80 cm (Frauen)
ODER ethnische Anpassung

» Nlchtern-Serumglukose > 5,6 mmol/L (100 mg/dl)
ODER postprandiale Glucosespiegel 2h = 7,8 mmol/L (140 mg/dL)
ODER HbA,.=5,7% (39 mmol/L)
ODER Diabetes mellitus Typ 2
ODER antidiabetische Therapie

» Blutdruck >130/85 mmHg
ODER antihypertensive Therapie

» Plasma-Triglyzeride > 1,70 mmol/L (150 mg/dL)
ODER lipidsenkende Therapie

» Plasma-HDL-Cholesterol < 1,0 mmol/L (40 mg/dL) (Manner),
< 1,3mmol/L (50 mg/dL) (Frauen)
ODER lipidsenkende Therapie

Metabolische
Dysfunktion +
assoziierte Steatotische
Lebererkrankung
MASLD

European Association for the Study of the Liver (EASL)
Rinella et al. J Hepatol 2023 doi: 10.1016/j.jhep.2023.06.003
Berg & Messer. Gastro-News 2023;10(5):21-22
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Nutrient-Stimulated Hormone-based therapies

NuSHs
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State of the Art
Glucagon-like peptide-1 (GLP-1)

released in response to food intake -> reduces energy intake

GLP-1 GLP-1 receptor
Is synthesised and Is expressed in
secreted by two sites several organs
Neyrons !n \ E:':S
A L - v-/ m Heart (AV node)
Pancreas
Kidney
L-cellsof (| 1 Gl tract
the gut _‘; ,) Muscle
/r GLP-1R is not

expressed in the liver
Turton et al, Nature 1996;379(6560):69-72

Flint et al. J Clin Invest 1998;101:515-20
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Potential anti-atherosclerotic effects of GLP-1
in vascular cells

Nauck et al. Mol Metab, 2021; 46:101102

7 \ Stable plaque E:aque P;’OS_T?STDH : Ruptured plague
daque stabllization
’ i " 82 @ 8320

O e 4}%#50 apoptosis ¥
- . Y Apoptotic EC

Fibrous cap (collagen)

E-Selectin ¥
MCP-1 ]

\

Apoptotic
foam cell
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GLP1-RA for Diabetes mell. Typ 2

Meta-Analysis
CVOT: 60 080 Patients
ELIXA
LEADER MACE -14%
SUSTAIN-6 Death -12%
EXSCEL Hospital admission for heart failure -11%
Harmony Kidney outcomes -21%
REWIND
PIONEER 6 No increase of severe hypoglycaemia

AMPLITUDE-O No heterogeneities, including structural homology

More Gl symptoms

Sattar et al., Lancet Diab Endocrinol 2021;10:653-62
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GLP-1 RA: Nebenwirkungen

Aroda et al., Diabetes Obes Metab 2023;25:1385-97
Bezin et al., Diabetes Care 2023;46(2):384-90

Gasto-intestinal symptoms in ~40% of patients
Transient, mostly mild

To do: Inform patient, start with low dose and uptitrate, recommend
reduced food volume and fat content

Cholelithiasis - probably associated with extend of weight loss

Increase of lipase and amylase levels & risk of pancreatitis, partially
associated with cholelithiasis

Increased pulse rate ~ 3 bpm
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Adipositas bei Erwachsenen in Deutschland
19% mit BMI >30

RKI; GEDA 2019/2020-EHIS; Schienkiewitz et al., J Health Monitor 2022 7(3)

\, G RS Frauen Manner
\W’ S < 18-29)ahre 100 (7,5-13,2)|| 93 (7,2-12,7)
-f\_,‘f;t*\i-;%';;;< e Untere Bildungsgruppe 77 (3,6-157)| 160 (9,8-25,1)
e . Mittlere Bildungsgruppe 12,7 (9,2-174)| 79 (56-11,1)
Obere Bildungsgruppe 3,1 (1,7-5,6)|| 5,9 (3,6-9,6)
30—44 ahre 14,6 (12,4-16,9)| 18,7 (16,3-21,5)
Untere Bildungsgruppe 19,4 (11,3-31,3)| 25,9 (16,4-383)
Mittlere Bildungsgruppe 16,4 (13,6-19,7)| 21,3 (17,7-25/4)
Obere Bildungsgruppe 91 (7,2-11,5)/ 12,1 (10,1-14,5)
45-64 Jahre 22,9 (21,1-24,8) | 23,8 (21,7-26,0)
Untere Bildungsgruppe 39,0 (31,7-46,9)| 36,6 (27,4-47,0)
Mittlere Bildungsgruppe 21,4 (19,4-23,6)| 252 (22,4-28,2)
Obere Bildungsgruppe 15,5 (13,7-17,5)| 17,0 (15,3-18,9)
>65 Jahre 22,4 (20,4-24,5)| 19,7 (17,6-219)
Untere Bildungsgruppe 249 (20,4-30,1)| 24,4 (155-36,4)
Mittlere Bildungsgruppe 22,9 (20,7-25,3)| 20,2 (17,4-23.3)
Obere Bildungsgruppe 129 (11,1-14,9)| 16,8 (15,0-18,8)

Cardio Update 2024
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Effect of Continued Weekly Subcutaneous Semaglutide
on Weight Loss Maintenance in Adults with Obesity

N=803, mean body weight, 107.2 kg; 20 wk run-in, 48 weeks, semaglutide 2.4 mg sc once per week
lifestyle intervention in both groups

0_
24
e M o Gl events
£ 64 - =5.0% 49.1% vs 26.1
g -84 - % of
= i - .
€ -10- Semaglutide run-in switched to placebo participants
0
3 121 . o
2 1 discontinuation
S 144
S 6 Continued semaglutide because of AE
1 2.4% vs 2.2%
-184 _1 7-4%
_20 T T I T I T I T T T T T T
0 4 8 12 16 20 24 28 36 44 52 60 68
Time since start of run-in, wk
No. of participants
Semaglutide run-in . STEP 4;
803 803 803 802 801 Rubino et al.,
Continued semaglutide 535 527 531 525 523 521 516 520 JAMA 2021,
Switched to placebo 268267265 258 260 254 246 250 325(14):1414-25
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STEP-HFpEF: Semaglutide in Patients with Heart Failure
with Preserved Ejection Fraction and Obesity

HFpEF and BMI >30, N=529, 56% females, LVEF 57%; 1:1 semaglutide 2.4 mg s.c. 1x/week; 52 weeks
dual primary endpoint: change in KCCQ-CSS and body weight

Change in KCCQ-CSS Change in Body Weight

13 | 16.6 £ 0 _“i——._____‘__‘_ Placebo
.E ii_ Semaglutide | ;.E_ - e - i i -26
- = | 54
A 7.8 g 10.7%
@ & I | 52
gE 104 T <.
&3 8- R v3 107
o = 6 Placebo | gﬂ&’ Semaglutide _133
-1\ —— .
s 4 g  -15-
= £
v 2+ | &

D__. T T T 1 -20 T T T T T T T T T T 1

0 20 36 52 52% 0 4 8 12 16 20 28 36 44 52 52%
Weeks since Randomization Weeks since Randomization

Kosiborod et al, NEJM 2023, 389(12):1069-84
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STEP-HFpEF
Vertraglichkeit und Sicherheit

HFpEF and BMI >30, N=529, 56% females, LVEF 57%; 1:1 semaglutide 2.4 mg s.c. 1x/week; 52 weeks
dual primary endpoint: change in KCCQ-CSS and body weight

o
o
J

N
45 - B Sema 2.4mg 263
40 - p<01001 ® Placebo 266

Of which due to GI AEs:
9.5%; 2.6%

Proportion of participants (%)

SAEs Cardiac disorders  All-cause deaths SAEs leading to AEs leading to
discontinuation discontinuation

Kosiborod et al, NEJM 2023, 389(12):1069-84
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Verbesserung von Symptomen und Belastbarkeit
bei HFpEF unter GLP1-RA Behandlung korreliert
mit Gewichtsreduktion

Relationship between weight loss with semaglutide and change in KCCQ-CSS

Semaglutide 2.4 m i
Subgroup ¢ 9 Ctzaﬂizgrgﬂggiegse P value for trend
n (+]

Intention-to-treat

Body weight decrease : _

<5% 33 . — 5.4 (-0.1,10.8)
25-<10% 51 i [ — 16.1(11.7, 20.4)
210-<15% 54 i [ — 18.2 (14.0, 22.5) — <0.0001
215-<20% 50 i [ N— 20.3(16.0, 24.6)
220% 58 i [ S— 21.6 (17.6, 25.6) B
|
|

l T T T |
-10 0 10 20 30

Change in KCCQ-CSS (points)

KCCQ worsening KCCQ improvement

STEP-HFpEF; Borlaug et al., Nat Med 2023; 29(9):2358-65
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SELECT

Semaglutide bei Patienten mit kardiovaskularem Risiko

und Adipositas ohne Diabetes

N\ 4 N
Patient population: Primary endpoint:
Semaglutide
Male or female patients, aged | (=) (2.4 mg; once weekly; s.c.) Time from
245 years with BMI 227 kg/m? = randomization to first
Established CVD as § ggﬁrfs’i‘t‘;ee“r’f i
evidenced by at |least one of © M foll pos : P
the following: N ean follow-up consisting of:
) ' g 39.8 months « CVdeath
* Prior Ml S + Non-fatal myocardial
*  Prior stroke (ischemic/ = infarction
hemorrhagic) * | & Placebo +  Non-fatal stroke
+  Symptomatic PAD (once weekly: s.c.)
N =17,604
\. J
7 — T — >
Event driven
(1225 first MACE)

SELECT Design. Ryan et al., AHJ 2020;229:61-9
Lincoff et al., NEJM 2023;389(24):2221-32
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e
Bal\LllnL ( hﬂld(.l lI\llL\ SELECT

iI—j1|,,|..-'

’ (Percent of patients unless otherwise noted) ‘ Semagluiid_e_ T ___PECEBO
»:ge (yrs) - mean % SD N -_ l (:1-6_31_8:,:: Vi (:113:::;}
emale sex
Body Mass Index (BMI, kg/m?) - mean + SD 3323?;‘ -
' - 550 334+5.0
BMI 2 30 kg/m? 71.0 71.9
HbA,, (%) = mean £ SD 5.78 £ 0.34 5.78£0.33
HbA,, 5.7-6.4% 66.8 66.1
Prior Mi 76.4 76.2
Prior heart fallure 24.5 24.2
Systolic BP (mm Hg) - mean £ SD 1310+ 156 1309 £15.3
Statin therapy 87.7 87.6
LDL Cholesterol (mg/dL) - median (I1QR) 78 (61 -102) 78 (61 -102)
Triglycerides (mg/dL) - median (IQR) 134 (99 - 188) 135 (100 - 190)

Lincoff et al., hotline AHA 11.11.23 & NEJM 2023 DOI: 10.1056/NEJMo0a2307563
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SELECT primary end point:
CV death, Ml or stroke

N=17,604 1004 10-

Hazard ratio, 0.80 (95% CI, 0.72-0.90) 701 (80%)

90 P<0.001 for superiority o
_ 3 569 (6.5%)
o~ 80—
— Placebo
9 704 64
g Semaglutide

60— emagluti
5 4- ° 20 % RRR
£ 50—
2 404 2-
E 30
z 0 : | : : : : : | Change in Body Weight
S 20- 0 6 12 18 24 30 36 42 48 Semaglutide —9.4%

10- Placebo: -0.9%

0 | I I I I I I |
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
Lincoff et al., NEJM 2023;389(24):2221-32
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First confirmatory secondary end point:
Death from cardiovascular causes

N = 17,604 Death from Cardiovascular Causes

1009 49 Hazard ratio, 0.85 (95% Cl, 0.71-1.01)
90 P—0.07
804 37
70+
60
50+
40-

30-
0+ I | I | I | I |
20— 0 6 12 18 24 30 36 42 48

10+
e
0 I#I I I I |
0 6 12 18 24 30 36 42 48

Placebo

Semaglutide

Cumulative Incidence (%)

Months since Randomization
Lincoff et al., NEJM 2023;389(24):2221-32
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Secondary end points
Heart Failure and total Death

N =17,604
Heart Failure Composite End Point Death from Any Cause
1009 69 Hazard ratio, 0.82 (95% Cl, 0.71-0.96) 1009 79 Hazard ratio, 0.81 (95% Cl, 0.71-0.93)
90— 5_ 90— 6_
304 Placebo T 30- 5
& 4 X
S 704 g 704 4 Placebo
g 3- g Semaglutid
% 60+ Semaglutide B 604 3 emagiutide
£ 504 2- £ s04
S 40- S 40
: 5 N 2 o] 7
S - 5 -
£ 0 T T T T T T T | £ 0 T T T | T T T 1
L:j 20+ 0 6 12 18 24 30 36 42 48 6 204 0 6 12 18 24 30 36 42 48
10+ 10
O_I | I I T T T T 1 0+ | I T T T I T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Months since Randomization Months since Randomization

SELECT; Lincoff et al., NEJM 2023;389(24):2221-32
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SELECT
Secondary End Points

SELECT; Lincoff et al., NEJM 2023;389(24):2221-32

HR (95% CI)

Primary CV composite endpoint ——] 0.80 (0.72 to 0.90)
CV death | w 0.85 (0.71 to 1.01)
All-cause death —— 0.81 (0.71 to 0.93)

0.80 (0.73 to 0.87)
0.82 (0.71 to 0.96)
0.80 (0.72 to 0.88)

Expanded primary CV composite endpoi

——
Compaosite heart failure outcome |[ v I
All-cause death, MI, or stroke ——]

Nonfatal MI b W I 0.72 (0.61 to 0.85)

Nonfatal stroke i . & ! 0.93 (0.74 to 1.19)

Coronary revascularization o 0.77 (0.68 to 0.87)

Hospitalization for unstable angina } - | 0.87 (0.67 to 1.13)

Heart failure hospitalization or urgent vis | - I 0.79 (0.60 to 1.03)

Nephropathy f v I :Famrs p{acehc_ 0.78 (0.63 to 0.96)
0.6 0.8 1.0 1.2
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Selected Adverse EvgnTs

| (Percent of patients)

Semaglutide Placeb: o |w F‘_-Giue_
Serious adverse event (SAE) 33.4 36.4 <0.001
;Cardiac disorders 1 1 115 135 <0.001
nfections / infestations 7.

Nervous system ; . 5.:} 2: 01;0;;
Gastrointestinal 3.9 3.7 0:43
Adverse event leading to drug D/C 16.6 8.2 <0.001

Gastrointestinal 10.0 2.0 <0.001
Metabolism / nutritional i 1.2 _ 0.3 <0.001
Adverse events of special interest = &
Acute pancreatitis 0.2 0.3 0.28
Gallbladder-related 5 2.8 23 0.04
COVID-19 related 23.9 244 0.46
Malignant neoplasms 4.8 4.7 0.92

Cardio Update 2024
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Selected Supportlve Secondary Endpomts

Semagluude_[ Placebo
‘ HR {95% Cl)

Time to first event

N = 8803 . N=8801 |
HbA, 2 6.5% - % pts 3.5 12.0 0.27 (0.24 10 0.31)
| HbA, 2 5.7% (pts.v_vith baseline i?%} - % pts | 21.3 | 50.4 | 0.33 (0.30 to 0.36)

Change from randomization to week 104 | = Difference -{;:‘35% Cl)
Systolic BP - mm Hg -3.8 (0.2) | -0.5 (0.2) -3.3 (=3.8 to -2.9)
HbA,. - percentage point -0.3 (0.0) 0.0 (0.0) =0.3 (-0.3 to -0.3)
hs C-reactive protein - relative change (%) . -39.1 -2.1 -37.8 (-39.7 to -35.9)
LDL-cholesterol - relative change (%) -5.3 -3.1 -2.2 (-3.2to -1.1)

-18.3 -3.2 =15.6 (-16.7 to -14.6)

Triglycerides - relative change (%)

Lincoff et al., hotline AHA 11.11.23 & NEJM 2023 DOI: 10.1056/NEJM0a2307563
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SELECT
Prespecified Subgroup Analyses

SELECT; Lincoff et al., NEJM 2023;389(24):2221-32

N = 17,604 HR (95% Cl)
Primary analysis :
Semaglutide/placebo ——] , 0.80 (0.72 to 0.90)
Sex
Female I » : : 0.84 (0.66 to 1.07)
Male ——] : 0.79 (0.70 to 0.90)
Age (years)
<55 | > : I 0.81 (0.64 to 1.04)
>55 to <65 1 v I 0.78 (0.64 to 0.95)
>65 to <75 } > { I 0.77 (0.64 to 0.93)
> : . ; j
275 E s o | { 0.92 (0.67 to 1.25)
BMI (kg/m?) L
<30 | - 074 (06010 0.91) N=5024
>30 to <35 — - | 0.76 (0.64 to 0.91)
>35 to <40 | L | 0.93 (0.74 to 1.18)
|
>40 to <45 F - I . 0.83 (0.55 t0 1.26)
>45 | | | 0.92(0.51 to 1.65)

Cardio Update 2024 Pravention und stabile KHK



Dual GLP1- and GIP-Agonist Tirzepatide

SURMOUNT-1; Jastreboff et al. NEJM 2022; 387(3):205-16

glucose-dependent insulinotropic polypeptide and glucagon-like peptide-1 receptor agonist
BMI >30, n=2539, 1:1:1:1, tirzepatide 5 mg, 10 mg, or 15 mg or placebo; 72-wk,

Overall mean baseline weight=104.8 kg
o
- - T .
E '\.- - : iy - 1 24 =31
-%‘“ ~4 \\ Placebo
g 5
-
3 -8
o
£
8 _12-
o Tirzepatide, Heart rate
U 5 mg -15.0
Tt -16- -16.0 .
O + 2.1/ min
e Tirzepatide, s
~204 - - 10 mg e .
Tlrizpatlde' 714 %_20_9 + 2.3 I mln
Mg 2225 =22.5% + 5.4 / min
2T T TT T | | | | a |
0 4 8 12162024 36 48 60 72 TRE

Weeks since Randomization

Cardio Update 2024 Pravention und stabile KHK



Triple-Hormone-Receptor Agonist Retatrutide

agonist of glucose-dependent insulinotropic polypeptide,
glucagon-like peptide 1, and glucagon receptors

Placebo Retatrutide, Retatrutide, Retatrutide, [l Retatrutide, H Retatrutide, H Retatrutide,
1 mg 4 mg (ID, 2 mg) 4 mg (ID, 4 mg) 8 mg (ID, 2 mg) &8 mg (ID, 4 mg) 12 mg (ID, 2 mg)

A Changes in Body Weight

0_ __________________________________________________________
21
o
-1y}
§ -10- N -8.7
-
(W)
Q
e 17 163
E 178
5 _20-
E 321.7
23,9
=25 242
_30 [ [ [ I I I I [ [
0l 4 8 12 16 20 24 36 48

Weeks since Randomization

Retatrutide Phase 2 Obesity Trial Investigators; Jastreboff et al., NEJM 2023; 389(6):514-26
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Gliederung

Chronisches Diabetes
Koronarsyndrom Adipositas
Lebensstil: Lipide e
kérperliche Aktivitét e e oaute
Ernahrung Lipoprotein(a)
Screening
DISKUSSION Winterschlaf

Alkohol & Zigaretten
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Positive Endpunktstudie fur
Bempedoinsaure

CLEAR Outcomes; Nissen et al. NEJM 2023; DOI: 10.1056/NEJMoa2215024

N=13,970 statin-intolerant patients; high and very high risk; unable or unwilling to take statins
bemepedoic acid monotherapy vs placebo; 40.6 months; delta LDL-C -15.9 %

Four-Component MACE (Primary End Point)

Kardiovaskularer Tod, - 209 4., 4 ratio, 0.87 (95% Cl, 0.79-0.96)
Myokardinfarkt, 3
Schlaganfall, 315 P=0.004 i
koronare 5
Revaskularisation B

£ ]0-

L))

=

=

2 5

6 e

0= |

| | I | | | | | 1
0 6 12 18 24 30 36 42 48 54 60
Months since Randomization
No. at Risk
Placebo 69738 6779 6579 6401 6206 5995 5105 2524 1207 513 55

Bempedoic 6992 6816 6654 6472 6293 6106 5257 2601 1240 556 74
acid

Cardio Update 2024 Pravention und stabile KHK



Extrapolation der CLEAR Outcomes Ergebnisse
Bempedoinsaure vs. Bempedoinsaure+Ezetimib

60 % —
S 50% -
ERY Fix-Dose Combi Example:
S o — - ,
& § -0 Bempe/Eze d 60 years, prior Mi,
Tu o + LDL-C 139 mg/dI (3,59
29 e mmol/l)
N = CLEAR : -> 38% LDL-C lowering by
g 8 20% Outcomes : BA+Eze

Ll | M FOURIER = 52,8 mg/dl (1,37 mmol/l)
10 % — I L | -> RRR for MACE-4: 28%
!
0% | PRl E-IT ] | ] |
0,5 1,0 1,5 2,0

LDL-C-Senkung (mmol/l)

Baigent C et al. Lancet 2005; 366: 1267-78

Waters DD et al. Circ Res 2017; 120(10): 1537-9

Ballantyne CM et al. EJPC 2019 DOI: 10.1177/2047487319864671
Nissen et al. NEJM 2023; DOI: 10.1056/NEJMoa2215024
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State of the Art
LDL-C Senkung — Zielwerte und Strategie

| primérer Zietwert
kardiovask. LDL-C
Risiko* mg/dL.  mmol/L
gering <115 <30
moderat <100 <206
hoch <70 <18
sehr hoch <55 <14

Parhofer & Laufs, Dtsch Arztebl Int 2023;120:582-8
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moderates oder hohes
Risiko*’

Definition LDL-Cholesterin Zielwert (risikoabhangig)

sehr hohes Risiko*'? +
deutl. Distanz zum Zielwert

¢ LSM + Statin*® + Ezetimib

Ziel nicht erreicht

e

|

‘ Ziel nicht erreicht bei hohem oder sehr hohem Risiko

/

: in Erwagung ziehen

+ Bempedoinsaure - bei sehr hohem
i Risiko und deutli-
& cher Distanz zum

AUrch Endomie | Zielwert nicht erreicht

: Zielwert (> 50 %

studien belegt | i weitere Absenkung
(nicht Inclisiran) notwendig)
PCSK9-Inhibitor** S

| Zelwertnichtemeicht |

Apheresetherapie
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Treatment Average

LDL-C

reduction B
Moderate-intensity statin 30%
Bempedoic acid plus ezetimibe in statin naive 45%
High-intensity statin 950%
High-intensity statin plus ezetimibe 65%
High-intensity statin plus ezetimibe plus bempedoic acid  70%
PCSKO9 inhibitor 60%
PCSK9 inhibitor plus high-intensity statin 75%

PCSK9 inhibitor plus high-intensity statin plus ezetimibe  85%

Katzmann & Laufs, Internist 2022,
doi: 10.1007/s00108-022-01322-y
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Intensive LDL-C Senkung nach ACS zusatzlich zu
Statinen stabilisiert koronare Plaques

PACMAN-AMI: AMI, n=300, on rosuvastatin 20 mg, alirocumab 150mg q2w vs placebo: achieved LDL-C 24 vs 74 mg/dl
HUYGENS: NSTEMI, n=161, on statin, evolocumab 420 mg sc monthly vs placebo: achieved LDL-C 28 vs 87 mg/dI

pEent atheroma volume: 62% E Maximum lipid core burden index (4 mm): 316 Minimal fibrous cap thickness: 56 pm

4
T Ag

BASELINE PLAQUE IMAGING

E Maximum lipid core burden index (4 mm): 155 Minimal fibrous cap thickness: 158 ym

»

PLAQUE IMAGING AT 52 WK

Differenz Atherom- Statin+Plazebo -0,92 % Statin+Plazebo -0,06 %

Volumen (IVUS) Statin+Alirocumab -2,13 %  Statin+Evolocumab -2,29 % Ciber ot ol JAMA 2022
Minimale Dicke fibrése Statin+Plazebo +33,2 um Statin+Plazebo +21,5 ym do..1ao %g“?a_r,na e 521é
Kappe (OCT) Statin+Alirocumab +62,7 um  Statin+Evolocumab +42,7 pm i:10. jama. .

Nicholls et al., JACC Cardiovasc Imag 2022;
doi.org/10.1016/j.jcmg.2022.03.002
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Strategien zur Hemmung von PCSK9

P & ST ~ & o

Small Antisense . .
Genome- Monoclonal Fusion Macrocyclic

o interfering oligo- . . i
editing RNA nucleotide antibody protein peptide

P B e [
a )

PCSK9- PCSK9- PCSK9

k DNA mRNA j

Hepatocyte

Laufs et al., EHJ 2023; 10.1093/eurheartj/lehad566
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Gentherapie fur PCSK9

VERVE-101: CRISPR base editing medicine designed to inactivate
hepatic PCSK9 and lower LDL-C with a single DNA base pair change

N )

VERVE-101 delivery e Localization to
to the hepatocyte PCSK9 gene

INTRON
TR, -’ AN NGy :
) w
7
///
é\ AT to G+C DNA change
> to disrupt PCSK9 e
splice donor site
=y 1 3 5
i MA >w - A1 A
\\

A to G “spelling” change
3 in DNA to turn off gene )

Andrew Bellinger, AHA Hotline, 12.11.2023
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PCSK9 gene modifier VERVE-101 reduziert
PCSK9 und LDL-C in Menschen

20_ 20-
_ LDL-C
T 0 e 0 -
= —
2 0
. 8 -207 02 20
v £ o
B2 40+ k=
ag S, -40-
c
2 - :
: 5 e
<
2 - . <
0.6 mg/kg
100- -80-
i +21 '7! 59 .8 +8’ 9 -39
Participant .9, 24 o) 4T ';f"t;lc'Pa"t I
% change -11 -40, ° change 3 10

Andrew Bellinger, AHA Hotline, 12.11.2023
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VERVE-101, phase 1, first in men
55% reduction in LDL-C up to 180 days

LDL-C reduction with VERVE-101 by dose cohort

40=-
Q
£
o
7]
a“g TV T T, S o D ST I
= 1
-~ Q
| ==
;-
[} mg/kg
=2
o
: . o
X
-80 1 || | | 1 1 1 1
0 14 28 60 90 180
Time (days)
2
§ 03mgke 3 3 3 3 2 2 2
S 045mgke 2 2 2 2 2 1 0
E 06mgks 1 1 1 1 1 1 1

Andrew Bellinger, AHA Hotline, 12.11.2023
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SAE in Heart-1 Herausforderung-

Pri.ifung der Sicherheit
einer Gen-Therapie

Fatal cardiac arrest about 5 weeks after infusion DOSE 0.3 MG/KG

Myocardial infarction (MI) on day after infusion
and non-sustained ventricular tachycardia 4 weeks post infusion
DOSE 0.45 MG/KG

“Independent data and safety monitoring board (DSMB) agreed that
SAEs were consistent with a severe, advanced ASCVD patient
population and recommended continuing dosing”

Andrew Bellinger, AHA Hotline, 12.11.2023
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INDICATION

Gen-Therapie

TECHNOLOGY

DEVELOPMENT STATUS

Research IND-enabling

Clinical

RIGHTS

Heterozygous familial
PCSK9 hypercholesterolemia
VERVE-101 sesocaror D
ASCVD
Heterozygous familial
PCSK9 hypercholesterolemia
(VERVE 102) sasecaror D e | oo
ASCVD
Homozygous familial
ANGPTL3 hypercholesterolemia
(VERVE-201) Refractory
Hypercholesterolemia
ASCVD patients with
e
LPA high blood Lp(a) Novel Editor . verve
Undisclosed Undisclosed ASCVD Base Editor . verve
Undisclosed
Undisclosed o NovelEditor [ virve |8,

A. Bellinger, EAS Hotline, 2023
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State of the Art:
Lipoprotein(a)

Genetischer Risikomarker fur Atherosklerose und Aortenstenose

Aktuelle Empfehlung: Lp(a) einmal im Leben bestimmen
Konsequenz: Risiko-Stratifizierung, optimale LDL-C Senkung,
Familien-Screening

Einheit fur Nicht Gering erhoht  Stark

Lp(a) erhoht Erhoht
mg/dL <30 mg/dL <50 mg/dL > 50 mg/dL
nmol/L <75 nmol/L <125 nmol/L > 125 nmol/L

Parhofer & Laufs, Dtsch Arztebl Int 2023;120:582—8
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Pelacarsen

NEJM 2020;382(3):244-55

Antisense-
Oligonukleotid

gL Ll

|
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/1 Ribonuklease H‘h
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Ly LU L

o
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@g@
Abgebaute mRNA

Olpasiran, Zerlasiran,

Lepodisiran

NEJM 2022;387:1855-64
JAMA 2023;330:2075-83
JAMA 2022;327:1679-87

Small Interfering RNA
M Leitstrang
Komplemen-

tarer Strang

Komplemen-

tarer Strang -
m> Leitstrang
RISC
@/ﬂ %

apol(A) J?Jz
mRNA .
%Z?

Abgebaute mRNA

Muvalaplin

JAMA 2023; 330:1042-53

Small Molecule

LDL-like
Lipoprotein

Small Molecule blockiert
die Bindung von apo(A)
KIV,/KIV; an apo(B)
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Pelacarsen

NEJM 2020;382(3):244-55

Antisense-
Oligonukleotid

Pelacarsen:
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n = 7680

T
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mRNA
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o

\@Q&%

Abgebaute mRNA
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Olpasiran, Zerlasiran,

Lepodisiran

NEJM 2022;387:1855-64
JAMA 2023;330:2075-83
JAMA 2022;327:1679-87

Small Interfering RNA

M Leitstrang
Komplemen-

tarer Strang
Olpasiran:
OCEAN(a) l
i = B m Leitstrang

\\ RISC

Lepodisiran:
ACCLAIM-Lp(a)
n=12,500
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@MM\

apo(A
RNA ﬂ@@%ﬂ?

Abgebaute mRNA

Muvalaplin

JAMA 2023; 330:1042-53
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Small Molecule blockiert
die Bindung von apo(A)
KIV,/KIV; an apo(B)
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Gliederung

Chronisches Diabetes
Koronarsyndrom Adipositas
Lebensstil: Lipide -
korperliche Aktivitat gg’g;‘;ﬁ:&ﬁiﬁre
Ernahrung Lipoprotein(a)
Screening
DISKUSSION Winterschlaf

Alkohol & Zigaretten

Cardio Update 2024 Pravention und stabile KHK



Screening-Untersuchungen

Aktuell im Rahmen der U2 durchgefuhrte Screening-Untersuchungen

Erkrankung Pravalenz Therapiemoglichkeit
Ahornsirupkrankheit (MSUD) 1 : 160.000 Diat
Phenylketonurie (PKU) 1:10.000 Diat

Mukoviszidose 1:4.500 Symptomatisch

Bislang nicht durchgefiuhrte Screeninguntersuchungen

Erkrankung Pravalenz Therapiemoglichkeit

Familiare ~1 - 300 Statin
Hypercholesterinamie

Folie von S. Baldus — Nationale Herz-Kreislauf-Initiative

Schmidt et al. Familial hypercholesterolemia in primary care in Germany. Diabetes and cardiovascular risk evaluation: Targets and Essential
Data for Commitment of Treatment (DETECT) study. Atherosclerosis. 2017;266:24-30. doi:10.1016/j.atherosclerosis.2017.08.019
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Rationale fur kardiovaskulares Screening

Number needed to screen uber 5-15 Jahre
Verhinderung eines Todesfalls

418 274
O 2 ) N~
& & S & & iy oS S
S° \© o N s & & RS
S S & & > S & «°
\\ /\/@@ % Q Q)\\)

Folie von S. Baldus
Rembold, BMJ 1998, Tang et al., BMJ 2015,, Wolffram et al., J Hepatol 2015, Omland et al., J Hepatol 2009, Gates, Am J Phys 2001, Loeb et al.,
J Clin Oncol 2010
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Winterschlaf von Braunbaren gibt
Hinweise fur Thromboseschutz

Thienel et al., Science 2023; 380:178-87
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Herabregulation von Hitzeschockprotein 47
schutzt vor Thrombose bei Immobilitat

Thienel et al., Science 2023; 380:178-87

Massenspektroskopie-basierte Proteomik: in Winterruhe wurden
gegenuber der Sommeraktivitat 71 Proteine hoch- und 80 herunterreguliert

Hitzeschockprotein 47 im Winterschlaf 55-fach herunterreguliert
evolutionar konservierter Mechanismus zur Thrombosepravention in
verschiedenen Spezies, parallele Beobachtung bei Querschnittslahmung

und Immobilisation (DLR/NASA Studie)

Molekularer Mechanismus: HSP47 wichtig fur Interaktion von
Blutplattchen und Entzindungszellen
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WARNING:
Cigorettes
are

O US HES

WARNING: Cigareftes
cause fatal lung disease.

B WARNING:
| : Smoking
S 0 can

WARNING: kill you.
Cigarettes cause cancer.

JAMA Intern Med. 2016;176(7):905-12
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WARNING:
Cigarettes
are
uddmnve

O US HES

WARNING Cigarettes
cause fatal Iung disease.

WARNING:
Cigarettes cause cancer.

JAMA Intern Med. 2016;176(7):905-12

Cardio Update 2024 Pravention und stabile KHK



BRIEF OBSERVATION

The American Journal of Medicine (2017) 130, 95-100

Red Wine Prevents the Acute Negative Vascular
Effects of Smoking

Viktoria Schwarz, MD, Katrin Bachelier, MD, Stephan H. Schirmer, MD, PhD, Christian Werner, MD, Ulrich Laufs, MD,
Michael Bohm, MD

r—_\ »smoking only” blood sampling

Baseline smoking ) Uurine sampling

drinking ,smoking after drinking” pulmonary function
red wine
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Chateau
Haut-Pontet,
Saint-Emilion

Grand Cru,

2005

to reach 3 Cigarettes
0.075% Gauloises Red

45 min after drinking

Blood + urine sampling
after 100 min and 18 h

Schwarz et al, Am J Med 2017; 130:95-100
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Microparticles Inflammation
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Schwarz et al, Am J Med 2017; 130:95-100
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Zusammenfassung

CCS: PCI verbessert Symptome
PCI mit intra-koronarer Bildgebung uberlegen

Lebensstil: Indikator fur Sozialfaktoren
Rezept fur korperliche Aktivitat
Vorsicht mit SuRstoff und Brausetabletten (NaCl)

Diabetes: Aufwertung von SGLT2i in neuen Leitlinien
Komorbiditaten: CKM-Syndrom, MASLD

Adipositas: Nutrient-Stimulated Hormone-based therapies
GLP1RA verbessern kardiovaskulare Prognose

Lipide: Screening sinnvoll, 1x fur Lipoprotein(a) im Leben
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