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Prevalence

aterosklerozy (AS), aortalni sklerozy(Ascl) a stenozy

AS - neinfekcni epidemie — KVO jsou nejcastéjsi
pricinou umrti; 50 — 60 % populace

ASCI (fokalni & difusni ztlusténi chlopn& bez hemodynam. efektu):
30 % populace nad 65 let, 40 % nad 75 let

» Aortalni stendza: 1,8 — 1,9 % Asl za rok progreduje do

aortalni stenozy

Coffey S et al: JACC 2014; 63:2852-61.



Aortic valve sclerosis and aortic
atherosclerosis: different
manifestations of the same disease?

Populacni observacni studie SPARC (Stroke Prevention: Assessment)
of Risk in Community, n= 581). Ve 2. fazi n= 381 (67 let, 52% ).

36,7% (140 jedincti) m¢lo Ascl

RF: vék, &, TK, obesita, homocystein v asociaci s Ascl (TEE)
Jedinci s Ascl meli ¢astéji AS v proximalni aorté (AS sinotubularni
junkce, riizné platy v ascendentni aort¢)

Agmon Y et al. JACC 2001;3:827-834



Aortic valve sclerosis and aortic
atherosclerosis: different
manifestations of the same disease?

» RF aterosklerozy a aterosklerdza proximalni aorty
jsou v nezavislé asociaci se skler6zou aortalni
chlopné.

» Sklerdza aortalni chlopné je podobna ateroskleroze

Agmon Y et al. JACC 2001;3:827-834



Asoclace Ascl s lipidy

Nalezy ze studii nejsou konzistentni!
U aterosklerozy — chol je nejkauzalnéjsi RF!

 Cardiovascular Health Study —Lp(a) ~ Ascl

L DL-ch slaba asociace
JACC 1997:29:630

» Helsinky Ageing study — zadna asociace Ascl
s lipidy

EHJ 1994;15:865



Kardiovaskularni nemocnost a umrtnost u
pacientu s aortalni sklerézou (Ascl)

Pozitivni asociace AScl ~ AS — rizné vysledky

Metaanalyza studii — 216 studii — vybrano 31 (20 retrospektivni,
11 prospektivni)

ECHO — AScl, kontrolni skupina
Ascl ~ICHS OR=2,02 (1,67 —2,44) p<0,001

~CMP OR =1,41(1,16-1,71) p<0,001
~KVsmrt OR = 2,70 (1,45 -5,01) p <0,002

Di Minno MND et al Internat J Cardiol 2018;260:138-144.



Rizikove faktory pro aterosklerozu a
KVO ?aortalni sklerozu se stenozou?

Vék, muzské pohlavi
Arterialni hypertenze
Dyslipidemie
Koureni

Diabetes mellitus
Obezita (visceralni)
Metabolicky syndrom

Depresivni syndrom

S

Ascl.
S— ,
a stenoza

S—

ateroskleroza

—

Ascl je nasledek RF pro AS
nebo je RF-em pro AS?



Struktura arterialni stény
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Struktura aortalni chlopné
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tevirani a zavirani aortalni chlopné
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Schema zdravé tepny a tepny se
sklerotickym platem

Atherosclerosis

normal human artery narrowed by
> atherosclerotic

damaged
endothelium

smooth
muscle cells

fibrous
cap
macrophages -
transformed lipids, calcium,
smooth muscle into foam cells cellular debris




Tézka AS briSni aorty

Mukensnabl P, Patologie FN Plzen



Prirez tepnou Prokrvaceny AS plat
a pénové bb.

Mukensnabl P, Patologie FN Plzen



Schema vyvoje sklerotické aort. chlopné

A Valve histology showing progression of the disease

Initiating factors: Disease progression:
Biscuspid valve Age and sex

Generic factors Increased serum lipids ol
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Progrese Kkalcifikace aortalni
sklerozy vede ke stenoze

Proces kalcifikace je podobny tvorbé kosti

Osteoblasty nalezeny ve stenoticke aortalni
chlopni — tkan podobna lamelarni kosti u
tézke aortalni stendzy

Mohler ER et al. Circ 2001;103:1522-1528



Parathyroid hormone and vitamin D
levels are independently associated
with calcific aortic stenosis

Prospektivni studie u 223 pacientt s ICHS (koronarografie)
n=122 aortalni stenéza X n=101 Ascl. (kontroly)

Kalcium-fosfatovy metabolismus, parathormon. Vit. D
Zachovana funkce ledvin

Pacienti s aortdlni stenozou méli vyssi hladinu PTH a niZsi
hladinu vit. D — nezavisla asociace

Dysregulace CA-P metabolismu — susp. patogeneticky
faktor u aortalni stenozy

Linhartova K et al. Circ J 2008; 72:245-250



Makroskopicky obraz Ascl
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Mukensnabl P, Patologie FN Plzen



Mikroskopicky obraz Ascl

Mukensnabl P, Patologie FN Plzen




Aterogeneze versus
sklerotizace chlopné
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Porovnani mikroskopie
AS a Ascl

Mukensnabl P, Patologie FN Plzen




Cholesterol Treatment Trialists (CTT)

Metaanalyza statin. studii; n >170 000 pacient

4 LDL-ch o 1 mmol/l sniZi:

riziko pro velke koron. prihody 023 %
koronarni mortalitu 020 %
riziko CMP 017 %
celkovou mortalitu 0 10 %

Cholesterol TreatmentTrialists’ (CTT) Collaboration Lancet 2010,376:1670



Vztah mezi dosazenym LDL-ch a zménami
procentualniho objemu ateromu
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Statiny a Ascl

Statiny nevedly k regesi Ascl ani ke zmirnéni
progrese ke stenoze.

Statinova leCba neni doporucena pacientim
S aortalni sten6zou bez ICHS, pokud neni jina
Indikace k této 1écbé (111/A).

Jansky P, Rosolova H, Vrablik M: Souhrn Doporucenych postupi ESC/EAS

pro diagnostiku a lecbu dyslipidemii z roku 2016.
CorVasa 59 (2017): 209-232.



Vyznamny geneticky podminény RF
pro aterosklerozu i Ascl

Normalni hodnoty:
< 50 mg/dl
(EAS 2010)

Od 90. let existuje idea:
Lp(a) souvisi s kalcifikaci
a rozvojem stenozy aortalni
chlopné




Lp(a) a aortalni stenoza

The Genetic Epidemiology Research on Aging cohort:

44 703 jedinci, vek > 55 let, 1996 — 2015 sledovani

3 469 aort. stendza

Single-nucleotide polymorphisms in the LPA locus a Sance pro aort.stendzu:
rs10455872 rs3798220

OR=1,34 (1,23 -1,47) OR=1,31 (1,09 — 1,58)

2 rizikové alely: OR 2krat vyssi:

Homozygot: OR =2,05 (1,37 -3,07) OR =3,74 (1.03-13,62)

Thanassoulis G et al. prednaska cerven 2018, Montreal, 1SA
Chen HY et al. JAMA Cardiol 2018;3:18-23;


http://www.ncbi.nlm.nih.gov/snp/10455872
http://www.ncbi.nlm.nih.gov/snp/3798220

Meta-analysis of aortic stenosis risk in relation to
LPA variants rs10455872 and rs3798220.

Helative ris
Study (reference) Cases/Total (95% CIl) P-value

MDCS (3) 308/28193 1.68 (1.32
CCHS+CGPS (4) 448/77133 1.53 (1.21
EPIC-Norfolk (5) 101/14634 1.96 (1.37
MHI Biobank (5) 405/820 1.57 (1.10
Subtotal (het: 1°=0.0%,P=0.7) 1.65 (1.43

Unpublished
UK Biobank 535/11152 1.69 (1.39
Subtotal 1.69 (1.39

Overall (het: 12=0.0%,P=0.8) 1797/131932 1.66 (1.48

rs3798220

Published and unpublished
CCHS+CGPS (4) 448/77158 1.00 (0.50
UK Biobank 535/11152 1.63 (1.11

Overall (het: ’=39%,P=0.2)  983/88310 1.43 (1.04

1 1.5 2 25 3

Relative risk per minor allele

A Replicated, Genome-Wide Significant Association of Aortic Stenosis With a Genetic Variant for Lipoprotein(a), Volume: 135,
Issue: 12, Pages: 1181-1183, DOI: (10.1161/CIRCULATIONAHA.116.026103)



Viiv IPCSK 9 na Lp(a) aapo Al

26% 4 in Lp(a)
> 0.0

om Baseline (%)

Changefr

4% T in ApoA1
8 6.8
R 7

P<0.001

Sabatine et al. N Engl J Med. 2015 Apr 16;372(16):1500-9 (Suppl.):1-21



PCSK9 R46L Loss-of-Function Mutation Reduces
Lipoprotein(a), LDL Cholesterol, and Risk of Aortic
Valve Stenosis

103 083 individuals - the Copenhagen General Population Study,
the Copenhagen City Heart Study, Copenhagen IHD Study.

Geneticka varianta PCSK9 R46L ~ nizky Lp(a) a LDL-ch
OR: 0.64 (0.44-0.95) for aortic valve stenosis,
0.77 (0.65-0.92) for myocardial infarction
0.76 (0.64-0.89) for aortic valve stenosis or myocardial infarction

Snizeni Lp(a) inhibitory PCSK9 by mohlo mit podobny efekt.

The Journal of Clinical Endocrinology & Metabolism 2016;101:3281



Zavér — ateroskleroza a
skleroza aortalni chlopné

* Podobn¢ (v poCatku), ale ne 1denticke procesy

* Spolecné rizikové faktory anebo je Ascl rizikovy
faktor pro AS?

* Proces kalcifikace a progrese do aortalni stenozy

~ metabolismus Ca, P, vitaminu D a PTH

~ s genetickymi variantami Lp(a) a jeho vySsi
hladinou!



Poselstvi — nutno vyresit

Zda mhibitory PCSK9, kter¢ dokazou snizit
vysoké KV riziko pro AS KVO (YLDL-ch)

i LLp(a), zabrani (zpomali) rozvoj Ascl event.
jeji progresi do stenozy?



