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Lipoprotein (a)

» LDL Castice s disulfidicky vazanym
peptidovym retézcem (a)

» VétSina osob vytvari 2 rizné
apo(a) odlisné délky retézcu
apo(a)

* Gen pro apo(a)- LPA — mutace
genu pro plazminogen

* KrignlelV 1-10, KIV2 repetitivni 3-
40krat




Lp(a) nezvysuje riziko vsech AS prihod stejné

Ischemic stroke
‘ercentiles for comparison >95 vs. <50 1.60(1.24-2.05)

Heart failure
91-99 vs, <34 1.57 (1.32-1.87)

>99 vs. <34 1.79(1.18-2.73)

Peripheral arterial disease
1.60 (1.30-2.00) >66 vs. <33

Cardiovascular
mortality
1.50(1.28-1.76) =95 vs, <5

Calcific aortic
valve stenosis
-95 vs. <22 2.00 (1.20-3.40)

>05 vs. <22  2.90 (1.80-4.90)

All-cause
mortality
1.20 (1.10-1.30) >95 vs. <

Myocardial
infarction

099 vs. <34 1.85(1.50-2.26)
99 vs, <34 2.47 (1.54-3.96)

Kronenbertg F et al. Atherosclerosis 374 (2023)



Castice Lp(a) je 6krat vice aterogenni neZ ¢astice LDL

Key Question

How atherogenic is 1 particle
of Lp(a) compared to 1
particle of LDL?

Key Methodology

Both Lp(a) and LDL contain 1
apoB per-particle. Here, we
identified genetic variants (SNPs)
that affected plasma levels of
either LDL particles or Lp(a)
particles. For these 2 genetic
SNP “clusters,” we related the
change in apoB to the respective
change in CHD risk. This way, we
directly compared the
atherogenicity of LDL and Lp(a),
particle for particle.

Genetic variants that raise apoB by raising Lp(a) Mendelian Randomization
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Genetic Effect on apoB*
Genetic variants that raise apoB by raising LDL * apoB attached to either an LDL or Lp(a) particle

Take-Home Message: In most people, LDL particles are much more abundant than Lp(a)
and carry the greatest proportion of overall CVD risk; however, on a per-particle basis,
Lp(a) is about 6 times more atherogenic than LDL.

Bjornson, E, Adiels, M, Taskinen, M. et al. Lipoprotein(a) Is Markedly More Atherogenic
LDL: An Apolipoprotein B-Based Genetic Analysis. JACC. 2024 Jan, 83 (3) 385-395.



Riziko spojené s hladinami Lp(a) stoupa spojite

If Lp(a) concentration is not
considered, absolute risk might
be underestimated substantially
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Jak Casto je koncentrace Lp(a) vysoka ?

Hladina geneticky determinovana z 90 %

Fraction of population

o Elso 100

nmol/l 0 75 125 240

Women
o o
15000 o 100 150 P00 | m
360 ' 420 480 240 360 420 480 nr

Nordestgaard BG et al. Eur Heart J 2010 ;3



Na metodeé stanoveni hladiny Lp(a) nezalezi ?

Change baseline to Month 4

lA-rass, mg'dL

Al patients (n= 5500)

Patients =50 mg'dL (n= 1635}

Patients <50 mg'dL (n = 3844}
l&-mmodar, ol

All patients (= 5500)

Patients =125% nmaol'L {pr = 1454}

Fatients =1215% nmol/L {p = 3545}
MS-mmeclar, nmeolfl

All patients (i = 5500)

Fatients =125% nmol/L {m = 1536}

Patients <125% nmol'L {n = 3964}

—23.8 (—46.5, 0)
—21.7 (—335. —9.4)
—25.6& (—54.5, 0

209 (6.8, 585
B1.5 (636, 111.0)
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—44 F (—F2 0, —18.7)
—7 3177, )

—269 (—491, —5.0)
—21.4 (—319, —9.4)
—33.2 (—56.8, 0)

435 (13.2, 149.7)
2063 (1631, 276.1)
2004 (9.0, 49.3)

—10L4 (—281, —27) —275 (—46.5, —9.6)
—0 S (— 676, —16.4) —30.4 (—30.7, —8.5)
—71 (—16.0, —2m —33.2 (—527, —10.1)

G0.% (14.3, 138.8)

2005 (157.0, 270.2)
223 (102, 50.0)

Lpia) Month 4 Median Month 4 Median HR {(85%% Cl) for Median
Measura E’a! Reductian LDL-C Reducticon Ea] Reduction E\ralua

,E lA-mass 5.1 mgidL 550 mgfdLL D980 (0.929, 0.993) i D018

@

E & -molar 11.9 nmaolilL 55.0 mgfdL 0973 (0.941, 1.000&) =" 3 .10
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=1
= E lA-mass
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Reduced risk Increased rnisk

Michael Szarek, Esther Reijnders, Ph Gabriel Steg, et al. Comparison of change in lipoprotein(a) mass and molar concentrations by alirocumab and risk of subsequent cardiovascular events in ODYSSEY OUTCOMES, European
Journal of Preventive Cardiology, Volume 31, Issue 10, August 2024, Pages e75-e78, https://doi.org/10.1093/eurjpc/zwaell0




letody — Studie INTERASPIRE INTER

INTERASPIRE : Mezinarodni pruzkum zahrnujici pacienty s nedavno
diagnostikovanou ICHS.

Analyzovano 13 zemi: mimo Egypt (zadna Lp(a) data).

Standardizované Testovani: Rozhovor s pacientem a analyza v centralni
laboratori.

Prevalence: 115, 150, 175, 200 nmol/l (ASKVO riziko, kritéria klinickych

StUd I ) (&= 14 count-rislﬁ WHO reglons 2019 - 2023

Management rizikovych faktoru: Fokus
na pacienty s Lp(a) 2115 nmol/l.

P —— Portugal Tanzania Kenya Nigeria Polan
SKVO, aterosklerotické kardiovaskularni onemocnéni; , ischemicka choroba srdeéni; Lp(a), Ilpoproteln(a) WHO, Svétova zdravotnicka organizace.
/. K et al, 2024: A global perspective of Lp(a) levels in patients with coronary heart disease - Implications for risk factor control & future trials from the INTERASPIRE Study, ESC Congress 202
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sledky (IV)

INTERASDIR

1) je vySSi u zen, u pacientll s renalnim onemocnénim a u nemocnych s

DK, Lp(a) je nizSi u pacietnti IéEenych PCSK9i

Sex
Male - @ 29 (10-83)
Females A L { 44 (16-111)
AUe
=75 years old - @ 36.5 (13-103)
65-74 years old - @ 33 (12-94)
55-64 years old - @ 31 (10-88)
<55 years old - L 30 (11-83)
Women's age -
=75 years old L { 43 (14-115)
65-74 years old -~ @ | 44 (18-121)
55-64 years old - @ : 45 (15-103)
<55 years old - @ 46 (18-100)
mily history of premature ASCVD -
No - @ 31 (11-87)
Yes - @ 31 (12-95)
Diabetes +
No - L 33 (12-93)
Yes - ® 30 (11-86)
Familial hypercholesterolemia A
No A s 2 32(11-92)
Yes r ) 29 (11-77)
eGFR A
280 ml/min/1.73m? - @ 28 (10-83)
60-90 mi/min/1.73m? - -@ 33(11-88)
30-60 ml/min/1.73m? L J | 37 (13-110)
< 30 mi/min/1.73m? - -@ . 48 (16-113)
1 L] 1
0 50 100 150

Lp(a), nmol/L

Myocardial Infarction

No @ 35 (12-91)
Yes - @ 30 (11-88)
Stroke
No - @ 32(11-88)
s — Se-Eat——
Peripheral Artery Disease -
No - @ | 31(11-88)
Yes A : ® 82 (17-119)
. Polyvascurar Disease 4
No - @ 32(11-88)
Yes- @ 31(13-108)
Coronary Artery Procedures
Elective Percutaneous Coronary Intervention ® 33 (12-100)
Elective Coronary Artery Bypass Graft - L 2 32 (11-105)
Event Classification ~
Recurrent event - L ] 35 (13-108)
First event - [ 30 (11-82)
Time Since Index Admission H
=1 yean @ 30 (11-86)
<1 year- & 33 (12-93)
Lipid-lowering Therapy -
Any lipid-lowering therapy - @ 31(11-88)
No lipid-lowering therapy - & 36 (13-92)
Statin therapy
High intensity statin monotherapy - L 29 (11-83)
Low/Moderate intensity statin monotherapy o [] 35 (10-85)
Combination lipid-lowering therapy -
Oral combination therapy @ 38 (12-119)
i I 30.(14.84)
PCSKS9 inhibitors -
No A & 32 (11-89)
Yesq @ 11 (5-88)
....... e
0 50 100 150
Age, years

Lp(a), lipoprotein(a); PAD, onemocnéni perifernich tepen; PCSKOi, inhibitor proprotein konvertazy

subtilisin/kexin typu 9.

/. K et al, 2024: A global perspective of Lp(a) levels in patients with coronary heart disease - Implications for risk factor control & future trials from the INTERASPIRE Study, ESC Congress 202
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Algoritmus zohlednuijici hladiny Lp(a) pfi hodnoceni
rizika ASKVO

, . B | == Yeur risk withous inciuding tha sffsct of Lpja}

Enter your health information below | e vt g e st Lo
Cholesterol units: Height units: Weight units: %

]
O mmal/L @ masdL @ecm Oin ®@kg Olos £
Sex Height [crm)

1]
Female ] [ 176 | 45 50 0 7 &1

Age (ages 30-75) Wiight (kg) Bl
l 45 J [ 9 ] ¥our risk of having a heart attack or stroke un 1o age 80 is:

attack or stroke up to age 80 changes from 33.4% to

Chalesteral Your BMIis calculated as: With an Lp{a) bevel of[100 ma/al] your estimated risk of having = beart m

Total Cholesterol {ma/dL) (range 135 - 300) EMI:
[ 210 ] (255 ]
c | = vr righ witkaut indecing Thes afecs of Lpos]

LDL Chelesteral (mg/dL) (range 80 - 200) Do you have disbetes? s b S g b

7 A v wours LU er bleed praisune
E . -

’ £
HOL Chaolestercd (mafdL) range 25 -100) Do you curmently smicke? #

. : . 3z
(= S -
Systolic Blood Pressure (mmHg) (range 90 - 2000 Hawve you ever smoked?
P u1 ]
. Age (years)
Are you taking a medicine to lower biood pressure? Has anyone Inyour family had & heart attack or stroke?
4 attack or stroke up to age 80 changes from 33.4% fo
[ Calculate Risk J With an Lp(a) of 100 ma/dL and an estimated risk of 52.1% lowering == =
your LDL by 40 mg/dL and your SBP by 5 mmHg beginning at age 45 !_ ]

will reduce your risk of having a heart attack or stroke to:

Kronenbertg F et al. Atherosclerosis 374 (2023)



Muz, 55 let,

Bez

Lp(a)

‘our risk of having a heart attack or stroke

5 60 70 80

Age (years)

f having a heart attack or stroke up to 43 20/0

25 nmol/l

Your risk of having a heart attack or stroke

Your risk without including the effect of Lp(a)

40 Your risk including the effect of Lp(a)

Risk (%)

55 60 70

Age (years)

Your risk of having a heart attack or stroke up to
age 80 is:

With an Lp(a) level of 25 nmol/L, your estimated
risk of having a heart attack or stroke up to age
80 changes from 43.2% to:

LDL-C 4,5, HT, pozitivni RA ASKVO

Lp(a) Lp(a)

170 nmol/l

Your risk of having a heart attack or stroke

60

Your risk without including the effect of Lp(a)

Your risk including the effect of Lp(a)

Risk (%)

55 60 70

Age (years)

Your risk of having a heart attack or stroke up to
age 80 is:

With an Lp(a) level of 170 nmol/L, your estimated
risk of having a heart attack or stroke up to age
80 changes from 43.2% to:

www.lpaclinicalguidance.com

80




'iateb/ & Léky %y Nastroje h ATC 8 MKN-10 [ Vzd&lavani www.mediately.com/cz/tools/LpaGui

inicka doporuceni pro Lp(a)

Vysledek

prevence

S Intervence Zivotniho stylu a lékova intervence (napf. LDL-C,

Pomeér rizik (hazard ratio) pro MACE v dUsledku zvyseného Lp(# ): 1,60-
1,87
nota Lp(a)
nmol/l &
[roky] SniZeni LDL-C potfebné k zmirnéni zvySeného rizika zpisobeného
Lp(a)
9 v

Cilova hladina LDL-C pro zadaného pacienta je oproti hladiné

odpovidajici kategorii KV rizika nizsi d: 0,9-1,2 mmol/l

amka: Snizeni LDL sniZuje absolutni kardiovaskularni riziko, ale nesnizuje hladinu Lp(a). Vzhledem k tomu rezidualni riziko ze zvySené hladiny Lp(a) pretrvava.
asneé dobé se vyvijeji ucinné IéCebné pfipravky snizujici hladinu Lp(a) a jejich dostupnost se oCekava v blizké budoucnosti. Tyto nové terapie nabizi nadéji na pi
ni kardiovaskularniho rizika u osob s vysokou hladinou Lp(a).



Doporucena intenzifikace snizovani LDL-C na zakladé hladiny Lp(a

B |ntensification of LDL-C reduction needed to reduce the global cardiovascular risk to a similar extent
as the risk attributable to elevated Lp(a) depending on age at which LDL-C reduction is initiated

Intensification of LDL-C reduction (nmol/L) needed

A Lp(a) Lp(a) HR for MCVE due to to mitigate the increased risk caused by Lp(a)
Lp(a) nmol/L compared to I : d

FradLET percentile increased Lp(a) Begin age Beginage  Beginage  Beginage

30y A0y 50y 6Oy
320 300 99 2.56 1.2 mmol/L 1.4 mmal/L 1.7 mmol/t 2.3 mmol/L
270 250 97.5 2.19 1.0 mmol/L 1.2 mmaol/L 1.5 mmol/L 1.9 mmol/L
220 200 5 1.87 0.8 mmol/L 0.9mmol/L 1.2 mmol/t 1.5 mmol/L
170 150 90 1.60 0.6 mmol/L 0.7 mmal/L 0.9 mmol/L 1.1 mmol/L
120 100 82.5 1.37 0.4 mmol/L 0.5 mmal/L C.6 mmol/L 0.8 mmol/L
70 50 75 1.17 0.2 mmaol/L 0.2 mmal/L 0.3 mmol/L 0.4 mmal/L

20 ref. 50 ref, ref. ref. ref. ref.

Kronenberg F et al. European Heart Journal (2022) 43, 3925-3



lak moc je nutné Lp(a) redukovat k dosazeni klinicky
/yznamnéeho snizeni rizika ASKVO ?

!E LDL-C level Lp(a) concentration
Genetic

Genetic
504 estimate 50 - estimate

Observational

estimate
3“:‘: aE_ Observatiol
- = estimate
ce ==
= |
r 5=
L] ()
= =
= Trial E Trial estima
= estimate = (predicted)
| =
== =
=1} -1}
= =3
T i T ] 1 |:| B ¥ L] 1 T 1 1
0 10 20 30 40 50 0 20 40 60 80 100 120
Absolute Lowering of LDL-C Level, mg,/dL Absolute Lowering of Lp{a) Concentration, mg,/dL

Burgess S et al. JAMA Cardiol. 2018;3(7):¢



o oo Lp(a) @ PCSK9 inhibice

B Alirocumab (n=1601) M Placebo (n=815)

Lp(a) Lp(a) 5 _ Placebo Evolocumab
107 week12 Week 24 < o0
ES T
o ()
-4 £ 5
e T,
U = © P<0.001
R 3 m 10 - '
w o &
i T -29.1 o 15> 1
HE a0 o
- 50 ‘é” e
L = .
= g 25
-60 - g
30 - 25.5
_70 =
lean % Difference -25.0 -25.1
vs Placebo: P <.0001 P <.0001

Gaudet ESC 2015
Sabatine, NEJM 2015 - 4465 pts



RNA terapeutika: soucashost a
budoucnost lécby DLP

CENTRAL ILLUSTRATION From Bench to Bedside: Utilization and Potential B hi int :
of RNA-Based Therapies in Cardiovascular Disease ranching poin i ol Pt ool . FTTFTTT .--""k
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aci pacienti jsou ve studiich s Lp(a) snhizujicimi terapiem

‘edni vek: 60,2 £ 10,2 let | 21,1 % Zeny
(a): median 32 nmol/l (IQR:11-89)

Cumulative distribution of Lp(a) INTE RASPI R|

100 =0 o oo O

93.8%

90.7%

87.0%

80.4%
g 70 -
o
s
S 60 - :
& i
£
2o 50 4
3
e 40 - H
= !
=3
2 a0l &£ 19,6 %
= -
S { &
=
* 204 ¢ !
=] o :
a ®

10 - o* :
0 . : & @ -] ® v o
0 S0 100 115 150 175 200 250 300
ASCVDrisk Lp(a)HC )N ACCLAIM-Lp(a) OCEAN(a)
Lp(a), (nmol/L) OUTCOMES

ICHS - ischemicka choroba srdecni; IQR - mezikvartilni pomér; Lp(a) - lipoprotein(a).

/. K et al, 2024: A global perspective of Lp(a) levels in patients with coronary heart disease - Implications for risk factor control & future trials from the INTERASPIRE Study, ESC Congress 202
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Lp(a) snizujici terapie ve 3. fazich studii

Antisense Oligonucleotides

Small-interfering RNA

Bind apo(a) mENA preventing
translation and production of Lp{a)

Pelacarsen

K Phase 3 completed
= enrollment

In phase 2, mean
percent reduction in
= Lp(a) ranged from
35-80%

In phase 2, mean
percent reduction in
Lp(a) ranged from
70.5%-100.5%

RNA-induced silencing complex (RISC) mediated
degradation of apo(a) mRNA, preventing translation

of protein and subsequent production

Olpasiran SLN36( LY3819469
Phase 3 Phase 2 Phase 1 & 2
enrolling completed ongoing
enrollment

In phase 1, reduction
in Lp(a) in dose
dependent manner;
well-tolerated

Oral Agents

Disrupts noncovalent
interaction between apo(a) &
apoB 100, preventing disulfide
bond and Lp(a) formation

Muvalaplin

Phase 2
ongoing

In phase 1, placebo
adjusted Lpia)
reduction 63-65%

et al., 2024: Lipoprotein(a): Emerging insights and therapeutics, American Journal of Preventive Cardiology, https://doi.org/10.1016/j.ajpc.2024.100641.



Kdo rekl screening Lp(a) ?

Designovany EU komisar pro zdravotnictvi,
Olivér Varhélyi, slibil EU KV plan

Narodni KV plan CR: schvalen vladou
CR 11. prosince 2024

B 1 MINISTERSTVO ZDRAVOTNICTVI
T8l CoskE REPUBLIKY

—Em Council of the
= European Union

Brussels, 21 October 2024

(OR. en)
14565/24
Verze 3.0
LIMITE
SAN 594
WORKING DOCUMENT
From: Presidency
To: Delegations
ol i £ Subject: Draft Council Conclusions on the improvement of cardiovascular health in
the European Union

Delegations will find in Annex a revised Presidency compromise proposal for Council Conclusions



Jak to tedy prakticky udélat ?

U deti U dospélych
1. Stanovit koncentraci Lp(a) v 1. V ramci vstupni preventivni
rdmci screeningu FH u déti z prohlidky VPL
postizenych rodin 2. Ve véku:
- 30
- 40
2. Stanovit koncentraci Lp(a) u - 50 let, paklize neni hladina Lp(a) jiz
déti v rodinach s vysokou znama
koncentraci Lp(a) u rodica 3. Ve véku 60 let, resp. ve véku

menopauzy u zen

Zaneseni diagndzy do dokumentace: MKN-10 kod E78. 41



rodni kardiologicky informacni systém:
n se promitne L/(a) ?
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