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Lipoprotein(a) oslavil v roce 2026 jiz 63. narozeniny

Co vime o Lp(a)

* Prvné popsan Kare Bergem v roce 1963.

e Vlyznamné pfispiva k rezidualnimu riziku onemocnéni na
bazi aterosklerdzy a také ke vzniku aortalni stendzy.
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AN The hypothesis for the study was that animals, when given relatively
. -KIV10 large doses of an isolated protein from one single donor, might be able
N KV to develop antibodies against several antigenic groups on this protein,
including possible type-specific factors, and that antibodies against all
but the latter could be removed by proper absorptions.
Fig. 1. Lipoprotein a structure. The major p are the apolipop in a (Apo(a)) and the apolipoprotein B-100 (ApoB-100)

The purpose of the present article is to describe a procedure by means

linked by a disulphide bond. Notice the Kringle domains within Apo(a), which confer Lipoprotein a (Lp(a)) its unique structure. CE, of which a specific antibody was produced in rabbits. This antibody

cholesteryl esters: FC, free cholesterol: OxPL, oxidized ph holipids: PL, ph holipids: TG, triglycerides; KIV, kringle IV (fourth -
Mancini GBJ;'Pitier P, Esau D. Traditional and Novel Markers: Target of Treatment vs
Marker of Risk. Can J Cardiol. 2024 Aug;40(8S):S20-S25. doi:
10.1016/j.cjca.2024.04.003. PMID: 39111896.
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LDL vs. Lp(a): STRUKTURA A KLICOVE ROZDILY

Struktura LDL castice

Apolipoprotein B-100

(U Estery cholesterolu
ﬂ Triglyceridy
ﬂ Fosfolipidy

@ Apolipoprotein B-100
(ApoB-100)

Velikost: cca 20-25 nm

Vlastnosti LDL

¢ Obsahuje pouze apolipoprotein B-100 (ApoB-100)

¢ Hlavni funkce: transport cholesterolu do perifernich tkani
¢ LDL-C = mnozstvi cholesterolu v LDL ¢&asticich

¢ Hlavni cil lé¢by snizeni kardiovaskularniho rizika

Struktura Lp(a) ¢astice

Apolipoprotein B-100

Apolipoprotein(a) () Estery cholesterolu
(Apo(a))

§ Triglyceridy
® Fosfolipidy

@ Apolipoprotein B-100
(ApoB-100)

2“’ Apolipoprotein(a)
(Apo(a)) - velikost

se li§i mezi jedinci

Velikost: cca 25-30 nm
(variabilni)

Vlastnosti Lp(a)
e Lp(a) = LDL ¢astice + kovalentné navazany apolipoprotein(a)
e Apo(a) je strukturalné podobny plasminogenu
* Ma silné proaterogenni a protrombotické Gcinky
¢ Hladina Lp(a) je z velké ¢asti geneticky dana
o Nezavisly rizikovy faktor pro kardiovaskularni onemocnéni
(napf. premature CAD, aortalni stendza, cévni mozkova prihoda)

Matuska J.




PROC testovat Lp(a)

Lp(a) je specifickym clenem rodiny lipoproteinti apoB s odliSnymi

patofyziologickymi vlastnostmi

Proaterogenni 12
1 Vazba na endotelialni buriky
1 Upregulace adheznich molekul

O°

Oxidované fosfolipidy

o 1 Tvorba pénovych bunék
% é & t Proliferace hladkych svalovych
o bunék
Anetlivv 1.2 1 Tvorba nekrotického jadra . P
Prozanetlivy Protromboticky 12

1 Kalcifikace léze
1 Exprese IL-8 v makrofazich
1 Uvolnovani cytokint
z monocytu

| Aktivace plazminogenu
| Degradace fibrinu

1 Exprese PAI-1
v endotelialnich burikach

| Aktivita TFPI
1 Aktivace krevnich desticek

ApoB-100

1 Oxidované fosfolipidy

1 Chemotaxe/transmigrace
monocytu

— Lp(a) nese MCP-1

Lp(a) je jedinym lipoproteinem obsahujicim apo(a) a hlavhim nosi¢em

*Apo(a), apolipoprotein(a); ApoB, apolipoprotein B100; IL-8, interleukin-8; LDL, lipoprotein o nizké hustoté; Lp(a), lipoprotein(a); MCP, monocytarni chemoatraktantovy protein; OxPL, oxidovany fosfolipid; PAI, inhibitor aktivatoru plazminogenu; TFPI, inhibitor cesty tkariového

faktoru.
1. Tsimikas S. J Am Coll Cardiol. 2017;69(6):692—711; 2. Boffa MB & Koschinsky ML. J Lipid Res. 2016;57(5):745—757; 3. Marcovina SM & Albers JJ. J Lipid Res. 2016;57(4):526-537.




PROC testovat Lp(a)

Zvysena hladina Lp(a) je geneticky podminény stav, ktery zvysuje

riziko KVO

Hladina Lp(a) je priblizne z 90 % podminéna geneticky
a zvysSena hladina* se mize dédit v rodiné.13

f 1% @ ﬁ Upravy zivotniho stylu (napf. dieta, fyzicka aktivita)
o nemaji vyznamny vliv na hladinu Lp(a).*-*°

5 . Hladiny Lp(a) se mohou v ramci populace liSit
Lp(a) ™ JpJ] a2 tisicingsobné ale v pribshu Zivota zistévaj
(HEEE . relativné konstantni.t’

*ZvySena hladina Lp(a) maze byt v klinickych doporucenich definovana jako 2125 nmol/l nebo 250 mg/dl.&-11
Apo(a), apolipoprotein(a); ApoB, apolipoprotein B100; CVD, kardiovaskularni onemocnéni; Lp(a), lipoprotein(a).
1. Boerwinkle E, et al. J Clin Invest. 1992;90(1):52-60; 2. Kraft HG, et al. Hum Genet. 1992;90(3):220-230; 3. Kronenberg F. Cardiovasc Drugs Ther. 2016;30(1):87-100; 4. Enkhmaa B, et al. J Lipid Res. 2016;57(7):1111-1125; 5. Enkhmaa B, et

al. Nutrients. 2020;12(7):2024; 6. Kronenberg F, et al. Eur Heart J. 2022;43:3925-3946; 7. Kronenberg F & Utermann G. J Intern Med. 2013;273(1):6—30; 8. Grundy SM, et al. Circulation. 2019;139(25):e1082— e€1143; 9. Wilson DP, et al. J Clin
Lipidol. 2019;13(3):374-392; 10. Handelsman Y, et al. Endocr Pract. 2020;26(10):1196-1224; 11. Pearson CG, et al. Can. J. Cardiol. 2021; 37:1129-1150.




Lp(a) a migracni toky

FIGURE 2 Global 2022 Prevalence of Elevated (=100-125 nmol/L) Lp(a) Level
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Year 2022 estimated prevalence of Lp(a) >100-125 nmol/L = ~1.5 billion

Northern America

373,000,000
7% of World Pop.

Europe (E/W)
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The figure depicts the migration of the LPA gene. Due to different migration patterns of people with different-sized isoforms, as well as subsequent LPA gene
remodeling, the worldwide prevalence of lipoprotein(a) (Lp[a]) plasma levels is variable. Prevalence of elevated Lp(a) (=100-125 nmol/L) is based on year 2022
estimated world population prevalence data. Modified and updated with permission from Tsimikas et al.* M = million; Pop. = population.

Tsimikas S, Marcovina SM.

Ancestry, Lipoprotein(a), and Cardiovascular
Risk Thresholds: JACC Review Topic of the
Week. J Am Coll Cardiol. 2022 Aug
30;80(9):934-946. doi:
10.1016/j.jacc.2022.06.019. PMID: 36007992.




Rlzna mira rizika dle —
I O ka I iza Ce Ischemic stroke

Percentiles for comparison >95 vs. <50 1.60 (1.24-2.05)

Heart failure
91-99 vs. <34 1.57(1.32-1.87)
>09 vs. <34 1.79(1.18-2.73)

Peripheral arterial disease
Ty i C—

Cardiovascular
mortality

1.50 (1.28-1.76) >95 vs. <50

Calcific aortic
valve stenosis
90-95vs. <22 2.00 (1.20-3.40)

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

All-cause
mortality
1.20 (1.10-1.30) >95 vs. <50

Myocardial
infarction

91-99 vs. <34 1.85 (1.50-2.26)
>99 vs. <34 2.47 (1.54-3.96)

Kronenberg F. Lipoprotein(a) measurement issues: Are we making a mountain out of
a molehill? Atherosclerosis. 2022 May;349:123-135. doi:
10.1016/j.atherosclerosis.2022.04.008. PMID: 35606072.
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Vliv elevace Lp(a) na fenotyp a \
zavaznost onemocneéeni koronarnich

tepen

e Studie LipidCardio

* Hypotéza: hladina Lp(a) koreluje s rozsahem postizeni koronarnich
tepen

Leistner DM, Laguna-Fernandez A, Haghikia A, Abdelwahed YS, Schatz AS, Erbay A, Roehle R, Fonseca AF, Ferber
P, Landmesser U. Impact of elevated lipoprotein(a) on coronary artery disease phenotype and severity. Eur J Prev Cardiol. 2024

May 11;31(7):856-865. doi: 10.1093/eurjpc/zwae007. Erratum in: Eur J Prev Cardiol. 2024 May 11;31(7):915. doi:
10.1093/eurjpc/zwael04. PMID: 38348689.




Studie LipidCardio

Klicova otazka: Jak souvisi zvy$end hladina Lp(a) se zdvaznosti ischemické choroby srdeéni (ICHS)?
Cilem je poskytnout informace s vyuzitim angiografickych charakteristik koronarnich tepen a skére zavaznosti ICHS

Zaver: Znalost hladin Lp(a) u pacientl s ischemickou chorobou srdeéni mlze pomoci pochopit riziko koronarnich pfihod,
stejné jako nutnost koronarni revaskularizace a intenzivni 1é€by dalSich existujicich kardiovaskularnich rizikovych faktor,
dokud nebudou k dispozici terapie snizujici hladinu Lp(a)

Neintervencni, pruFezova studie u 975 pacientu podstupujicich angiografii v terciarnim

kardiologickém centru s alespon jednim mérenim Lp(a)

Y L] - - - [/} - 0
(i/ 69,5 let prumémy vék Q" 70,1 % muzu Reprezentativni angiogramy pacient s riznymi
hladinami Lp(a
#:% 97,5 % béloch & 19,3 smon median Lp(a) p@)

l.’ﬂ,l 33,2 % pacientl mélo v rodinné anamnéze pfedéasnou ASKVO

Ve srovnani s pacienty s Lp(a) <65 nmol/l méli pacienti s

Lp(a) 2150:
Predchozi Predchozi Predchozi Cévy's Lp(a) ==
ICHS revaskularizace CABG lézemi 180 nmol/l 35 nmol/l

m @ m A. Chronicky okluzivni tepna LAD (zelené Sipky) a vysoce stenoicka

e e .2 . A . . . céva (Zluté Sipky)
Diflzné zuZené CTO léze Wy median Vy3&i median S S F - o
cévy skore SYNTAX. skére Gensini B. Zadne difiizni cnemocnéni ani vyznamne ateroskleroticke zmény

ASKVO, aterosklerotické kardiovaskulami onemocnéni; CABG, koronami bypass; CAD, ischemicka choroba srdeéni; CTO, dplna okluze koronarni tepny; CV,
kardiovaskulami; LAD, leva predni sestupna tepna; Lp(a), lipoprotein(a); SYNTAX, synergie mezi PCl s taxusem a kardiochirurgii.

Leistner DM, Laguna-Fernandez A, Haghikia A, Abdelwahed YS, Schatz AS, Erbay A, Roehle R, Fonseca AF, Ferber P, Landmesser U. Impact
of elevated lipoprotein(a) on coronary artery disease phenotype and severity. Eur J Prev Cardiol. 2024 May 11,;31(7):856-865. doi:
10.1093/eurjpc/zwae007. Erratum in: Eur J Prev Cardiol. 2024 May 11;31(7):915. doi: 10.1093/eurjpc/zwael04. PMID: 38348689.
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Pacienti se zvySenym Lp(a)* méli vyssi me
Gensiniho skore, a tedy zavaznejsi onemocnéni

Skdre SYNTAX-I Gensiniho skore

+83 %* +60 %*
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Celkem <65 nmol/l 2100 nmol/l >125nmol/l =150 nmol/I
Celkem <65 nmol/l  >100 nmol/l =125 nmol/l =150 nmol/I

*Zvy$eny Lp(a) je definovan jako > 100 nmol/I; normalni Lp(a) je definovén jako < 65 nmol/l; TP < 0,01 vs. normalni Lp(a). *Srovnani mezi skupinami (zobrazena jako procentualni zvyseni) plati pouze pro normalni skupiny vs. > 150 nmol/I.
Lp(a), lipoprotein (a); SYNTAX, Synergy Between PCl With Taxus and Cardiac Surgery (synergie mezi PCl technikou se zavedenim stentu uvolfiujiciho paklitaxel a srde¢ni operaci)
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rojev CADxp

Koronarogramy odhalily zavaznéjsi p
i KV profily (1

hladinami Lp(a) a jinak podobny

4
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. Chronicky okludovany a postizeny ramus
interventricularis anterior (RIA) (zelené Sipky) a
postiZzena vysoce stenoticka diagonalni vétev (

)

B. Proximalné chronicky okludovana prava koronarni
tepna (ACD) (bilé Sipky)

C. Stendza levé koronarni tepny (ACS) vysokého
stupné s chronickou okluzi RIA a RCx (bilé Sipky)

D. ACD proximalné silné sklerotizujici se zménami ve
sténé v dlsledku aterosklerdzy, zcela okludovana
od stfedniho segmentu ACD az k jeji distalni ¢asti

Lp(a) 180 nmol/L Lp(a) 180 nmol/L Lp(a) 140 nmol/L Lp(a) 140 nmol/L (bilé Sipky)

E. ACD s mirnymi aterosklerotickymi zménami a
distalnim mirnym az stfedné zavaznym loziskovym
platem

F. Mirné aterosklerotické zmény bez vyznamnych lézi
nebo zjevného difuzniho onemocnéni

G. Fokalni léze v proximalni ¢asti RIA (bila Sipka), céva
vSak nevykazuje difuzni onemocnéni ani vyznamné
aterosklerotické zmény

H. ACD s pouze mirnymi aterosklerotickymi zménami
v proximalni ¢asti bez zjevného postizeni.

Lp(a) 5 nmol/L Lp(a) 5 nmol/L Lp(a) 35 nmol/L Lp(a) 35 nmol/L

Lp(a), lipoprotein (a).




Lp(a) a aortalni stendza




Lp(a) a aortalni stendza (AS)

Nezavisly rizikovy faktor vzniku a progrese degenerativni aortalni stenézy

CO JE Lp(a)? JAK Lp(a) PODPORUJE AORTALNI STENOZU? KLINICKE DUKAZY

Lp(a) = LDL &astice Lp(a) se podili na aktivnim procesu podobném ateroskleréze a osteogenni diferentiaci chlopné.
+ apolipoprotein(a) [apo(a)]

Vyssi hladiny Lp(a)
e9e . e .
‘.. jsou silné asociovany
s pfitomnosti a zavaznosti
aortalni stenézy.

1. Infiltrace a zanét 2. Aktivace bunék 3. Osteogenni 4. Kalcifikace
ApoB-100 chlopné diferenciace a tuhost chlopné

S ‘ Kazdé zvygeni Lp(a)
=\ ) ] o 0 50 mg/dl (~125 nmol/l)
Apole) 2\ ﬁ » A M 2vy3uje riziko AS priblizné
= 01,5-2x.
+ Geneticky determinovana hladina ' Vys$i Lp(a) urychluje
* Md;aterogenni, prozén&tiivé Lp(a) pronika do chlopenni tkéné oxPL obsazené v Lp(a) VICs se méni na osteoblastim ~ Postupné ukladni vépniku ® progresi sten6zy
a protrombotickeé tcinky anese oxidované fosfolipidy (0xPL), aktivuji chlopenni intersticilni podobné buiiky — ukladani vede k ztlusténi, ztrété a Casngjsi potfebu
+ Srde¢né-cévni riziko nezavislé které vyvolévaji zanétlivou reakci, buiky (VICs) — zvyena exprese kolagenu, proteoglykan(i pohyblivosti cipti a zvySeni nahrady chlopné.
na LDL cholesterolu ‘ aktivaci endotelu a makrofagu. BMP-2, RUNX2, ALP. a zat4tek kalcifikace. transvalvularniho gradientu.
] B | Lp(a) je nezavislym
o ?
‘ VYSOKA Lp(a) vySsi riziko | ’* rizikovym faktorem
> 50 mg/dl aortalni . - ) b T - nezévisle na LDL-C,
(> 125 nmol/l) stenézy Vysledek: rychlejsi progrese aortélni stenézy a horsi klinické vysledky véku i ostatnich rizikovych

faktorech.

RIZIKOVE FAKTORY AORTALNI STENOZY KLINICKE IMPLIKACE

@ : Méfeni Lp(a) ma smysl ientd s AS, zejména pfi casné
e p ey </ Genetické ysl u pacienti s AS, zejména pfi casném
Neovlivnitelné / Vék ( * Bikuspidalni d Muzské faktory @ nastupu, rychlé progresi nebo rodinné anamnéze.
strukturalni (>65-70 let) > aortélni chlopeii pohlavi b ;
= (napf. LPA gen) @ Vysoké Lp(a) identifikuje pacienty s vy33im rizikem progrese
a nepfiznivych vysledku.
Ovlivnitelné / /g‘) % e | (@) cilemje agresivni kontrola ostatnich rizikovych faktori
metabolické = Koufeni cnamocibi lidvin ‘ a sledovani progrese stendzy.
Diabetes Speci z e anes A ’
> pecificka lé¢ba Lp(a) (napf. PCSK9 inhibitory, antisense/siRNA
Hypertenze mellitus Vysoké Lp(a) LDL cholesterol @ terapie) mZe v budoucnu zpomalit progresi AS.

POSLAN|  Vysoké Lp(a) — zanét, osteogenni aktivace a kalcifikace chlopné — rychlejsi progrese, horsi prognéza.

\
\ a I {
HLAVNI Lp(a) neni jen marker, ale aktivni hraé v patogenezi aortalni stenézy. @ b — Q —

Normadlni chloper Pocinajici kalcifikace Pokro€ila aortélni stenéza

MATMED

) . Matuska J,
Angiologie
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JAMA Cardiology | Original Investigation
Lipoprotein(a) and Calcific Aortic Valve Stenosis Progression

A Systematic Review and Meta-Analysis

Benoit J. Arsenault, PhD; Krithika Loganath, MBBS; Arnaud Girard, BSc; Simona Botezatu, MD, PhD;

Kang H. Zheng, MD, PhD; Evangelos Tzolos, MD, PhD; Kathia Abdoun, MSc; Lionel Tastet, PhD;

Romain Capoulade, PhD; Nancy Cété, PhD; Neil Craig, MBChB; Kwan L. Chan, BS, MS, MD; James W. Tam, MD;
Koon K. Teo, MBBCh, PhD; Christian Couture, MSc; Marie-Annick Clavel, DVM, PhD; Patrick Mathieu, MD;
Sébastien Thériault, MD, MSc; Erik S. G. Stroes, MD, PhD; David E. Newby, MD; Sotirios Tsimikas, MD;

Philippe Pibarot, DVM, PhD; Marc R. Dweck, MD

» Hodnoceni hemodynamické progrese Ao stenozy u 757
pacientu

« Stanoveni hladiny Lp(a)

» Echokardiografie :
« Peak Aortic Jet Velocity
* Mean Transvalvular Gradient
» Aortic Valve Area




Figure 1. Association Between Exposure to Elevated Lipoprotein(a) Levels and Peak Aortic Jet Velocity (Vpeak) Progression
in Patients From 5 Cohorts

ROM (95% Cl)
E Effect size (ROM) (tertile 3 vs tertile 1)
Lesser : Greater Common Random
Study name Source Participants, No. ROM (95% CI) ratio : ratio weight, % weight, %
ASTRONOMER Chanetal,® 2010 220 1.54(1.06-2.24) ——.—» 336 336
PROGRESSA Tastet et al, 12 2018 228 1.06 (0.65-1.73) B 19.9 19.9
RoF Dweck etal, 19 2012 80 1.37 (0.66-2.83) : | > 9.0 9.0
SALTIRE Cowell et al,11 2005 65 1.54 (0.81-2.93) —— 115 11.5
SALTIRE2 Pawade et al, 14 2021 164 1.52 (0.99-2.33) .—» 25.9 25.9
Common-effects model 1.41(1.13-1.75) _ 100 NA
Random-effects model 1.41(1.13-1.75) * NA 100
Heterogeneity: 12=0%; 12=0; P=.79 :
0.5 110 2:0
ROM (95% Cl)
Pearson carrelation coefficient (r) r(95%ci)
Lesser : Greater Common Random
Study name Source Participants, No. r(95% Cl) correlation | correlation weight, %  weight, %
ASTRONOMER Chanetal,® 2010 220 0.12 (-0.01t0 0.25) —-— 31.2 31.2
PROGRESSA Tastet et al,12 2018 228 0.04(-0.09 t0 0.17) — 324 324
RoF Dweck et al, 10 2012 80 0.15 (-0.09 to 0.37) m 9.8 9.8
SALTIRE Cowell et al,11 2005 65 0.14(-0.12t00.38) L] 7.9 7.9
SALTIRE2 Pawade et al, 14 2021 164 0.16(-0.01t00.32) | 18.7 18.7
Common-effects model 0.11(0.03-0.18) e 100 NA
Random-effects model 0.11(0.03-0.18) -I.-— NA 100
Heterogeneity: 12=0%; t12=0; P=.80 . ‘ . . : |
-0.3 -0.2 -0.1 0 0.1 0.2 0.3

r(95% C1)

Effect sizes and meta-analysis represent the effect of the comparison between
the top lipoprotein(a) tertile with the bottom lipoprotein(a) tertile (A) or the

correlation coefficients (Pearson r) between lipoprotein(a) and Vpeak
progression (B). ASTRONOMER indicates Aortic Stenosis Progression

Observation: Measuring Effects of Rosuvastatin; COR, correlation; PROGRESSA,

Metabolic Determinants of the Progression of Aortic Stenosis; RoF, Ring of Fire;
ROM, ratio of means; SALTIREZ2, Study Investigating the Effect of Drugs Used to
Treat Osteoporosis on the Progression of Calcific Aortic Stenosis.
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Celogenomové studie

,using electronic health record
data, we performed a genome-
wide association study in the
Million Veteran Program testing
~32 million DNA sequence
variants with PAD (31,307 cases
and 211,753 controls) across
veterans of European, African and
Hispanic ancestry.”

Klarin D, Lynch J, Aragam K, Chaffin M, Assimes TL, Huang J, Lee KM, Shao
Q, Huffman JE, Natarajan P, Arya S, Small A, Sun YV, Vujkovic M, Freiberg
MS, Wang L, Chen J, Saleheen D, Lee JS, Miller DR, Reaven P, Alba

PR, Patterson OV, DuVall SL, Boden WE, Beckman JA, Gaziano JM, Concato
J, Rader DJ, Cho K, Chang KM, Wilson PWF, O'Donnell CJ, Kathiresan S; VA
Million Veteran Program; Tsao PS, Damrauer SM. Genome-wide association
study of peripheral artery disease in the Million Veteran Program. Nat Med.
2019 Aug;25(8):1274-1279. doi: 10.1038/s41591-019-0492-5. Epub 2019 Jul
8. PMID: 31285632; PMCID: PMC6768096.

Diabetes

» TCF7L2

Smoking

+ CHRNA3 /

e \
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Figure 2. Representative heatmap of phenome-wide association results and biologic pathways underlying genetic
loci associated with peripheral artery disease.
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Klarin D, Lynch J, Aragam K, Chaffin M, Assimes TL, Huang J, Lee KM, Shao Q, Huffman JE, Natarajan P, Arya S, Small A, Sun
YV, Vujkovic M, Freiberg MS, Wang L, Chen J, Saleheen D, Lee JS, Miller DR, Reaven P, Alba PR, Patterson OV, DuVall SL, Boden
WE, Beckman JA, Gaziano JM, Concato J, Rader DJ, Cho K, Chang KM, Wilson PWF, O'Donnell CJ, Kathiresan S; VA Million Veteran
Program; Tsao PS, Damrauer SM. Genome-wide association study of peripheral artery disease in the Million Veteran Program. Nat Med.
2019 Aug;25(8):1274-1279. doi: 10.1038/s41591-019-0492-5. Epub 2019 Jul 8. PMID: 31285632; PMCID: PMC6768096.
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Lp(a) a chronicka koncetinu
ohrozujici ischemie

Lp(a) and Wound Healing in CLTI 3
B
100% 100%
= High Lp(a)
= Low Lp(a)
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Months after the index EVT Months after the index EVT
Number at risk Number at risk
High Lp(a) 117 69 39 29 20 High Lp(a) 17 81 62 52 43
Low Lp(a) 186 75 29 14 [ Low Lp(a) 188 152 127 108 a5
Estimate + SE Estimate + SE
High Lp(a) 0.0£0.0% 13.8+3.6% 29.8+5.3% 37.6+6.0% 40.3+6.3% High Lp(a) 100.0£0.0% 72.844.2% 60.4+4.7% 55.2+4.8% 46.4+5.0%
Low Lp(a) 0.0£0.0% 50.0£4.0% 73.6£3.7% 84.2+3.4% 84.2£3.4% Low Lp(a) 100.0£0.0% 81.3£2.2% 81.9:3.0% 75.1£3.4% 70.8:3.7%
Figure 1. Kaplan-Meier estimates of (A) wound healing and (B) overall survival rates according to lipoprotein(a) [Lp(a)] levels at
presentation. The high Lp(a) group consisted of patients with Lp(a) levels >30mg/dL. EVT, endovascular therapy.

Tomoi Y, Takahara M, Soga Y, Hirano T, Tsunoda K, Katsuki T, Ando K. Impact of High Lipoprotein(a) Levels on
Delayed Wound Healing in Patients With Chronic Limb-Threatening Ischemia After Peripheral Endovascular Thera
Circ J. 2024 Oct 19. doi: 10.1253/circj.CJ-24-0383. Epub ahead of print. PMID: 39428515.




Testovani Lp(a)
Koho, kdy, jak, proC ?




Vysetreni Lp(a) je jednoduché, spolehlivé

a vysoce prinosné

Hladiny Lp(a) Ize méfit v jednotkach
nmol/l (molarni koncentrace) nebo
mg/dl (hmotnost).89

Hladiny Lp(a) Ize méfit jednoduchym
krevnim testem bez lacnéni;
genetické vysetreni neni nutné.1-4

Klinicka doporuceni a |ékarské spoleCnosti o
stanovuji prahové hodnoty pro zvysSené v -
hodnoty Lp(a), které jsou definovany jako $ -
2125 nmol/l nebo 250 mg/dl.+7
65 K¢

L p (a) Komeréné dostupné imunoanalyzy Lp(a)
- méfici Lp(a) v jednotkach nmol/l nebo mg/dl
teStI n g jsou spolehlivé a podobné prognostické
pro prvni a celkové KV prihody.10
N ./
KV, kardiovaskularni systém; Lp(a), lipoprotein(a).

1. Reyes-Soffer G, et al. Arterioscler Thromb Vasc Biol. 2022;42(1):e48—€60; 2. Kronenberg F. Clin Res Cardiol Suppl. 2019;14(Suppl 1):5-12; 3. Nordestgaard BG. J Am Coll Cardiol. 2017;70(13):1637-1646; 4. Wilson DP, et al. J Clin Lipidol. 2019;13(3):374—392; 5. Pearson CG, et al. Can. J. Cardiol.
2021; 37:1129-1150; 6. Handelsman Y, et al. Endocr Pract. 2020;26(10):1196-1224; 7. Grundy SM, et al. Circulation. 2019;139(25):e1082—e1143; 8. Kronenberg F. Atherosclerosis. 2022;349:123-135; 9. Kamstrup PR. Clin Chem. 2021;67(1):154-166; 10. Szarek M, et al. Circulation.
2023;10.1161/CIRCULATIONAHA.123.066398.




Kdy testovat Lp(a)

* Alespon 1x za zivot, v dospélosti
* \/zestup béhem puberty

* Nasledné s nastupem menopauzy

* Cilené vysetreni primych pokrevnich pribuznych je vhodné
,kaskadovy screening”




Guidelines — EAS/ESC 2019 + CSAT

Recommendations for lipid analyses for EAS @ @ESC
cardiovascular disease risk estimation (3) iy
Recommendations Class Level

Lp{a) measurement should be considered at least once in each adult
person’s lifetime to identify those with very high inherited Lp(a) levels

>180 mg/dL (>430 nmol/L) who may have a lifetime risk of ASCVD POpré se vV doporuc':enych postupech objevuje ,,povinné“ Vy-
equivalent to the risk associated with heterozygous familial T e : - O

o s holdst e setreni koncentrace lipoproteinu(a) u vSech osob alespon je-
Lp(a) should be considered in selected patients with a family history of denkrat v zivoté. Pacienti s koncentracemi Lp(a) > 180 mg/dl
premature CVD, and for reclassification in people who are borderline (430 nmoI/l) maji celoZivotni riziko shodné s nemocnymi

between moderate and high-risk. e T SR :
s familiarni hypercholesterolemii. Zjisténi vysoké koncent-

race Lp(a) mize slouZit ke zméné kategorie rizika.

' —=
. SR 2019 ESC/EAS Guidelines for the management of dyslipidaemas 1ipid modification 10 reduce
www.escardio.ong/gusdelines
cardiovasculer risk (European Heat journal 2019 -doi: 10.1083/eurheary/enzdss)




Proc testovat

* Velmi vysoké hodnoty Lp(a) (> 180 mg/dl nebo > 430 nmol/l) - riziko
ASKVO, stejné jako u neléCené heterozygotni familiarni
hypercholesterolemie (FH)

* Lp(a) — nezavisly biomarker vysokého rizika progrese ASKVO

* Hodnoceni rizika KVO bez stanoveni Lp(a) je neuplné

Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badimon L, et al. 2019 ESC/EAS guidelines for the management of dyslipidaemias: lipid

maodification to reduce cardiovascular risk. Eur Heart J 2020;,41:111-188.




Uskali laboratorniho testovani




Genetika - polymorfismus

Kringle IV ”
Kddujici Gen LPA o

Tsimikas S. A Test in Context: Lipoprotein(a):
Diagnosis, Prognosis, Controversies, and Emerging
Therapies. ] Am Coll Cardiol. 2017 Feb 14;69(6):692-711.
doi: 10.1016/j.jacc.2016.11.042. PMID: 28183512.



Laboratorni stanoveni Lp(a)

* 30 let hledani adekvatni metodiky méreni
* hmotnostni nebo molarni ?

* Protilatky proti cemu ?
 polyklonalni protilatky - problém !!!
* dlouhé useky KIV2 nadhodnocuji, kratké podhodnocuji
 kalibrace metod na velky rozptyl délek repetici




Poblém detekcnich protilatek

A Apo(a) Isoform-

A A A . o :
Sensitive Assay @YY YRR Q) @YY YR @) mmmm) Associated with high Lp(a) concentrations and
; 2 high cardiovascular risk

Repetitive KIV, Small Apo(a) Isoform ) _ _
Concentrations might be underestimated

A A _A /I
@) QYRR @@@@)@@@@@@@ VYK mmmm) Associated with low Lp(a) concentrations and g

low cardiovascular risk
T
Repetitive KIV, Large Apo(a) Isoform

Concentrations might be overestimated
A Antibody against the repetitive KIV,

Apo(a) Isoform-
B po(a)

Insensitive Assay ©)9)9)©)Q)Q)Q)Q)Q)@)@)E) @)@ @@ @glo

Repetltlve KIV, Small Apo(a) Isoform

Each apo(a) molecule is only recognized
once. This allows measurement of Lp(a) in

/ molar units. n mOI/I
@@@@@@@@@@@@@@@@@@@@@@@@®@$¢.

1
Repetitive KIV, Large Apo(a) Isoform

A Antibody against a unique kringle (e.g. KV)

Kronenberg F. Lipoprotein(a) measurement issues: Are we making a mountain out of a
molehill? Atherosclerosis. 2022 May;349:123-135. doi: 10.1016/j.atherosclerosis.2022.04.008.
PMID: 35606072.




Problem kalibrace

5 89% Lipoprotein(a)
70% <30 mg/dL
= 230 mg/dL
30%
Small Large — "
apo(a) T — Will mee-‘( the
wrong calibrator
Will "meet" the
librat S80a
c A wrong caliprator ’7
°
©
b K-V -
Q “i%g [ o
: 30 /
© EPTSS
Kronenberg F. Lipoprotein(a) measurement issues: Are >

we making a mountain out of a molehill? B Absorbance
Atherosclerosis. 2022 May;349:123-135. doi:

10.1016/j.atherosclerosis.2022.04.008. PMID:

35606072.




Problém hornich limitu

 Nutnost redeni

Kronenberg F. Lipoprotein(a) measurement issues: Are
we making a mountain out of a molehill?
Atherosclerosis. 2022 May;349:123-135. doi:
10.1016/j.atherosclerosis.2022.04.008. PMID:
35606072.

A Predilution of the
sample by e.g. 1:10

Lp(a) concentration

>

Absorbance

Fig. 3. Illustration of how a sample with a very high Lp(a) concentration
(which has highly likely a small apo(a) isoform) is measured “out of range ”.
To ensure that it is measured within the measurement range of the assay, the
sample becomes e.g. 1:10 or 1:5 prediluted and meets in the second assay run
incorrectly a calibrator with a large apo(a) isoform.




Prepocet ?

Molar assay from Northwest Lipid Metabolism and Diabetes Research Laboratories (NLMDRL)
Vversus mass assays from

University of California, San Diegeo Denka Assay-1 Denka Assay-2
4.0
3.5
vy
2 3.0
E
8 25
3
5 2.0 155 1.89
£ 1.52
2 15
=
&
1.0
0.5
0.0 :
125- 175- 225- 275- >324 <75 75-124 »124 <75 75-124 »124
124 174 224 274 324
n=1635 494 296 239 242 1720 70 167 80 43 26 11 80 43 26 11

Lp(a) nmol/L

Fig. 6. This figure illustrates the ratios from molar to mass from 1635 samples once measured with the reference molar assay from the Northwest Lipid Metabolism
and Diabetes Research Laboratories (NLMDRL) and once measured with an assay from the University of California, San Diego, which is an isoform-sensitive assay.
Ratios are given for 80 samples measured with the NLMDRL assay and two assays from Denka using two different sets of calibrators (Denka Assay-1 and 2). Data are
extracted from Tables 1 and 2 of reference [23].

S. Tsimikas, S. Fazio, N.J. Viney, et al., Relationship of lipoprotein(a) molar
concentrations and mass according to lipoprotein(a) thresholds and
apolipoprotein (a) isoform size, J. Clin. Lipidol 12 (2018) 1313-1323




Zhodnoceni globalniho rizika




Vzestup rizika KV prihody s
Lp(a)

43.1
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23.8
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Lp(a) plasma concentrations

150 mg/dL (350 nmol/L)
100 mg/dL (230 nmol/L)
75mg/dL (175 nmol/L)
SO mg/dL (115 nmol/L)
30 mg/dL (70 nmol/L)
7 mg/dL (16 nmol/L)

RISK OF ASCVD EVENTS (%)

BASELINE RISK OF ASCVD EVENTS (%)

Kronenberg F, Mora S, Stroes ESG, Ference BA, Arsenault BJ, Berglund L, Dweck MR, Koschinsky M, Lambert G, Mach F, McNeal CJ, Moriarty
PM, Natarajan P, Nordestgaard BG, Parhofer KG, Virani SS, von Eckardstein A, Watts GF, Stock JK, Ray KK, Tokgg

atherosclerotic cardiovascular disease and aortic stenosis: a European Atherosclerosis Society consensus state
3946. doi: 10.1093/eurheartj/ehac361. PMID: 36036785; PMCID: PMC9639807.




Nastroje pro vyhodnoceni rizika




Rekalkulace rizika

* S ohledem na hladinu Lp(a)

* Primarni prevence -zakladem je ,bézna“
kalkulace rizika dle SCORE-2

e Sekundarni prevence - bez SCORE-2

* Nasledny dopocet dle Lp(a)

Eur Heart J, Volume 42, Issue 34, 7 September 2021, Pages 3227—-
3337, https://doi.org/10.1093/eurheartj/ehab484

The content of this slide may be subject to copyright: please see the slide notes for details.
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10-year risk of (fatal and non-fatal) CV
events in populations at low CVD risk
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https://doi.org/10.1093/eurheartj/ehab484
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Kronenberg F, Mora S, Stroes ESG, Ference BA, Arsenault

BJ, Berglund L, Dweck MR, Koschinsky M, Lambert G, Mach

F, McNeal CJ, Moriarty PM, Natarajan P, Nordestgaard

BG, Parhofer KG, Virani SS, von Eckardstein A, Watts GF, Stock
JK, Ray KK, Tokgézoglu LS, Catapano AL. Lipoprotein(a) in
atherosclerotic cardiovascular disease and aortic stenosis: a
European Atherosclerosis Society consensus statement. Eur
Heart J. 2022 Oct 14,;43(39):3925-3946. doi:
10.1093/eurheartj/ehac361. PMID: 36036785; PMCID:
PMC9639807.
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Co delat s vysledky ?
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MATMED L
Angiologie

Terapie vysokych hladin LP(a)

Zadna specificka 1é¢ba zatim schvalena nebyla.....




Emerging Lp(a) Therapeutics

Antisense Oligonucleotides Small-interfering RNA Oral Agents
Bind apo(a) mRNA preventing RNA-induced silencing complex (RISC) mediated ~ Disrupts noncovalent
translation and production of Lp(a) degradation of apo(a) mRNA, preventing translation nneractmn betwegn e, .)(m-.&
o of protein and subsequent production apoB 100, preventing disulfide

bond and Lp(a) formation

Pelacarsen Olpasiran SLN360 LY3819469 Muvalaplin

Kaur G, Abdelrahman K, Berman AN, Biery DW, Shiyovich A, Huck D, Garshick M, Blankstein R, Weber B. Lipoprotein(a): Emerging insights and therapeutics. Am
J Prev Cardiol. 2024 Mar 29;18:100641. doi: 10.1016/j.ajpc.2024.100641. PMID: 38646022; PMCID: PMC11033089.




Chcete védeéet vice ?

! doporuéené postupy | odporiéané postupy | guidelines
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Stanovisko CSAT ke Konsenzu Evropské
spolecnosti pro aterosklerézu: Lipoprotein(a)
pri aterosklerotickych kardiovaskularnich
onemocnénich a aortalni stenéze

Statement CSAT on Consensus statement of the European Atherosclerosis
Society: Lipoprotein(a) in atherosclerotic cardiovascular disease and aortic
stenosis

Michal Vrablik, Vladimir Blaha, Renata Cifkova, Tomas Freiberger, David Karasek, Pavel Kraml, Jan Pitha,
Hana Rosolova, Vladimir Soska, Tomas Stulc, Lukas Zlatohlavek (za vybor CSAT) a Jana Magkova

B4 prof. MUDr. Michal Vrablik, Ph.D. | michal.vrablik@vfn.cz | www.athero.cz

AtheroRev 2023; 8(2): 66—76
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