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FROM THE INSTITUTE OF FORENSIC MEDICINE, UNIVERSITY HOSPITAL,
Apo(a) RIKSHOSPITALET, OSLO, NORWAY
KIV3
Kiv4
Klvs ~ S Y VT '3
KIV6 A NEW SERUM TYPE SYSTEM IN MAN—THE Lp SYSTEM
KIV7 it
¢ KAire BERG
Protease ~\ - Kivs Received 25.4i1.63
domain < KIVa
AN N The hypothesis for the study was that animals, when given relatively
. e -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)
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y Upregul ace adhezn2zch mol ekul
o g Tvorba pRNnovich bunnk
%o é& gy Proliferace hladklich svalovich
o bunnk

Proz§nrf.)2tlivT g Tvorba nekrotick®ho j§dr a L . ~

y Kalcifikace | ®ze I5rotromb©t|ck|

y ExpreselL-8vmakr of 8z,2 ch
gUvol Rovgn2 cytokinT
zmonocyt T

Z Aktivace plazminogenu
Z Degradace fibrinu

y Exprese PAI-1
v endoteli 8l nzch bul

Z Aktivita TFPI
yAkti vace krevn2ch d

ApoB-100

yOxi dovan® fosfoivipildy

y Chemotaxe/transmigrace
monocyt T

Y Lp(a) nese MCP-1

Lp(a) je jedinim |lipoproteinem obsahidj

*Apo(a), apolipoprotein(a); ApoB, apolipoprotein B10&,linterleukiny T [ 5[ = f ALR LINRGSA Y 2 [VONI (a9 t KdzaYiz2yi2Sore ([ ING/IND 3O KESAYLZ2 LN (N SiA Yy G 2 @ LINB G SA Y T Hibit ( ZNI 2GR | (Y18t 222Gt ree

faktoru.

1. Tsimikas S. J Am Coll Cardiol. 2017;69(&)78922. Boffa MB & Koschinsky ML. J Lipid Res. 2016;57&J543. Marcovina SM & Albers JJ. J Lipid Res. 2016;57@%26
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Hl adina Lp(a) jprodridmdna nde rze t9i
a zvigen8 hladina* & mTge dRd

Apo(a)

,ApOB'loo @ﬁf)pravy gi vo{nap6.sdiyeua, fyzic
nemaj2 viznamnl vI i na hl adin

HIl adiny Lp(a) se mohou Vv r 8mci

Lp(a)OXPL IIII agdgis2cingsobnnh, ale v prTbnNhu

r el atkiomnn é#ht n?2

*Zvigen8 hladina Lp(a) mTge blTt v klinicklch do®orul en2ch definovg&na jako 0125 nmol /|l nebo O50 mg/ dl .

Apo(a), apolipoprotein(a); ApoB, apol i poprotein B100; CVD, kardi ovaskul 8rn2 onemocnBiDn?2; Lp(a), l'i poprotein(a).
1. Boerwinkle E, et al. J Clin Invest. 1992;90(1):52i 60; 2. Kraft HG, et al. Hum Genet. 1992;90(3):220i 230; 3. Kronenberg F. Cardiovasc Drugs Ther. 2016;30(1):871 100; 4. Enkhmaa B, et al. J Lipid Res. 2016;57(7):11111 1125; 5. Enkhmaa B, et
al. Nutrients. 2020;12(7):2024; 6. Kronenberg F, et al. Eur Heart J. 2022;43:3925i 3946; 7. Kronenberg F & Utermann G. J Intern Med. 2013;273(1):61 30; 8. Grundy SM, et al. Circulation. 2019;139(25):e1082i e1143; 9. Wilson DP, et al. J Clin
Lipidol. 2019;13(3):3741 392; 10. Handelsman Y, et al. Endocr Pract. 2020;26(10):11961 1224; 11. Pearson CG, et al. Can. J. Cardiol. 2021; 37:1129i 1150.




o I 0

I YA INJ O

)))S)))))
33
PN 4.

Year 2022 estimated prevalence of Lp(a) >100-125 nmol/L = ~1.5 billion

FIGURE 2 Global 2022 Prevalence of Elevated (=100-125 nmol/L) Lp(a) Level

Northern America

373,000,000
7% of World Pop.

Europe (E/W)
748,000,000

9.8% of World Pop.

Latin America/Caribbean
663,000,000
8.6% of World Pop.

/ A
Different Isoforms

Migrates Out of Africa -

- A

ica
1,394,000,000

1,978,000,000
24.9% of World Pop.

2,701,000,000
34.8% of World Pop.

0.54% of World Pop.

Rest of Asia

Oceania
43,600,000

16.7% of World Pop.
i o O o O o O o O o O o O o O
Estimates of
Lp(a) oo, Millin anUL w w w * w w w ’ w * w ' T w
(%, Millions)
~20%, 75M ~15%, 99M 20%, 148M 30%, 418M 25%, 495M 10%, 270M 20%, 8.7M
Isoform
Size/Distribution /\'/.\ /\i/\ /\/\ /_\ /\/\ [\,/\ f\/\

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.
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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.
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lokalizace

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
1.60 (1.30-2.00)  >66 vs. <33 _

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)
>09 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;349:135%.doi:
10.1016/j.atherosclerosis.2022.04.008. PMID: 35606072.
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Viiv elevacel_p(a) na fenotyp a
I+t @ Oy2aid 2ySY20ySYyN (12NRyYy! N
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AStudieLipidCardio
Al 8 LI20ST L FKOE F{RANBHE dz2S &8 NBIT &l K¢
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.
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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.

LeistneDM, LagunaFernande?, HaghikiaA, Abdelwahedr'S SchatzAS ErbayA, RoehleR, Fonseca\F,FerberP,Landmessed. Impact
of elevatedipoprotein(a) orcoronaryartery diseasephenotypeand severity Eur PrevCardiol 2024 May 11;31(7):85865.doi:
10.1093kurjpdzwae007 Erratumin: Eur PrevCardiol 2024 May 11;31(7):918loi: 10.1093kurjpdzwael04. PMID: 38348689.
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Koronarogramy2 RK | t A e

hladinamiLpo | 0 |

Lp(a) 180 nmol/L

Lp(a) 5 nmol/L

Lp(a), lipoprotein (a).

Lp(a) 180 nmol/L

Lp(a) 5 nmal/L

|
2AV I

Lp(a) 140 nmol/L

Lp(a) 35 nmol/L

Lp(a) 140 nmol/L

Lp(a) 35 nmol/L
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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 al GdzO1+ ws
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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

Az | ILzICxl@d&| i | "ploGrésd Ao stenozy u 757
A"l G| AN

ANAK" | z0O+1| Gp@W" | GI i
A Echokardlografle

A PeakAortic Jet Velocity

A Mean TransvalvularGradient

A 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.




@Mﬁm? L
\ Lp(a) a ICHDK
k/\\




/ St 238 smidie2 G S

AJsing 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.i

KlarinD, Lynch AragamK, ChaffinM, Assimed'L,HuangJ, Lee KMshao
Q,HuffmanJE NatarajanP,AryaS,SmallA, Sun YWujkovidM, Freiberg
MS,WangL,Chenl,Saleheer, Lee JS, Miller DReaverP, Alba

PR PattersonOV,DuVallSL BodenWE ,BeckmanJA,GazianalM,Concato
J,RaderDJ,ChoK,ChangKM, Wilson PWE'DonnellCJKathiresarss; VA
Million VeteranProgram;TsaoPS DamrauelSM. Genomavide association
studyof peripheralartery diseasean the Million VeteranProgram. Nat Med.
2019 Aug;25(8):1274279.doi: 10.1038/s4159D19-04925. Epub2019 Jul
8. PMID: 31285632; PMCID: PMC6768096.
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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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Lp(a) and Wound Healing in CLTI 3
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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.
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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.

' —=z
. 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)
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hypercholesterolemi€FH)
AlLp@)cy STt oA até oA2YFNJ SN geaz{SKz2z NAIT AL LINE
Al 2RY20SYN NAT Al LpN&E&h28SYS§gUlt ygaSy N

Mach FBaigentC,CatapancAL,KoskinakC Casulav, BadimonL, et al. 2019 ESC/Ed8delinedor the managemenbf dyslipidaemiaslipid

modificationto reducecardiovascularisk. EuHeartJ 2020;41:114188.
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TsimikasS. A Test iontext Lipoprotein(a):
DiagnosisPrognosisControversiesandEmerging
TherapiesJAm CollCardiol 2017Feb14;69(6):692711.
doi: 10.1016/j.jacc.2016.11.042. PMID: 28183512.



[ 02 NF 02 NJNa) a i 2 S Y N
Aon £SO KESRIYN RSTOQOHOYN YSH
AKY2G0y2aGyN ySo02 Y2ttt NYyYN K
AtNECI)\f’rG‘[é LINEUA 6SYdz K

AL f & 1 LINE K -ﬁmﬁbéSY HHH
ARf 2dzKS gasSi1é YL+H yIRK2RYy2O0OdzN
ATt AN OS YSG2R VI @St 1é NBI L




t 20fRSMU S| 6 Y NOK

POoAT L O

A Apo(a) Isoform-

high cardiovascular risk

Repetitive KIV, Small Apo(a) Isoform

low cardiovascular risk

T
Repetitive KIV, Large Apo(a) Isoform

A Antibody against the repetitive KIV,

A A A . o ;
Sensitive Assay @)YPYQYYQR) QD)) GG @ @) i mmmm) Associated with high Lp(a) concentrations and
T

Concentrations might be underestimated

A A _A
@) QYRR @@@@)@)@@@@@@ DOONE) mmmm) Associated with low Lp(a) concentrations and

Concentrations might be overestimated

Apo(a) Isoform-
B po(a)

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

molar units.
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1
Repetitive KIV, Large Apo(a) Isoform

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

Repetltlve KIV, Small Apo(a) Isoform \ Each apo(a) molecule is only recognized
once. This allows measurement of Lp(a) in

Kronenberg F. Lipoprotein(a) measurement issues: Are we making a mountain out of a
molehill? Atherosclerosis. 2022 May;349:41235.doi: 10.1016/].atherosclerosis.2022.04.008.

PMID: 35606072.
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