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Framingham: HDL vs LDL
as a predictor of CHD risk
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Dyslipidémie
Zména koncentraci lipidu v plazmé

Izolovana hypercholesterolémie : E 78.0
T-Ch>5, LDL-Ch >3 mmol/l
Izolovana hypertriglyceridémie: E 78.1
TG > 1,7 mmol/l + norm. Ch
Kombinovana dyslipidémie: E 78.2
LDL-Ch >3, TG > 1,7,
HDL-Ch<1,2 © mmol/I
< 1,0 & mmol/l
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LIPOPROTEIN STRUCTURE
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Ruzné slozeni, ruiznou velikost a denzitu:
high density lipoprotein HDL ~ chol
low LDL ~ chol

very low density VLDL = triglyceridy

Obal:
Apolipoproteiny
Fosfolipidy
Neesterifikovany chol
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Estery cholesterolu
Triglyceridy




Apolipopoteiny B a A-1

Aterogenni lipoproteiny — produkovany jatry
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Antisklerotické uc¢inky HDL-chol

# Reverzni transport cholesterolu
i Inhibice peroxidace lipidu

1 Inhibice zanétu

1 Snizeni viskozity plazmy

1 Aktivace fibrinolyzy

1 Stimulace NO syntazy

1 Inhibice apoptozy

Cetka B ef al: Triton 2005



Reverzni transport cholesterolu

Adenosine triphosphate-binding cassette transporter Al

s

Excess cholesterol stored in macrophages in
arterial walls contributes to atherogenesis.

In reverse cholesterol transport, cholesterol
ester hydrolase (CEH) releases free
cholesterol from cholesterol ester (CE) stores.
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The ABCAT1 transporter facilitates the efflux of
cellular cholesterol to lipid-poor apo A-1 to form
nascent pre--HDL. Apo A-1 is produced in the
liver and Intestine, and Is also generated upon
catabolism of mature HDL.
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Reverzni transport cholesterolu
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The ABCAT1 transporter facllitates the efflux of Lecithin-cholesterol acyltransferase (LCAT)
cellular cholesterol to lipid-poor apo A-I to form esterifies free cholesterol In nascent
nascent pre--HDL. Apo A-1 is produced in the pre-p-HDL to cholesterol ester, converting
liver and Intestine, and Is also generated upon nascent [3-HDL to mature a-HDL (HDL, and
catabolism of mature HDL. HDL,).
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HDL 3
mensSi
vice denzni

Interconversion of mature a-HDL subspecies (HDL, and
HDL,) can occur in the arterial wall and In plasma. These
Interconversions are mediated by hepatic lipase (HL),
endothellal lipase (EL), and LCAT.

TG and Phospholipid
HDL, H@ro/ys!s
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Esterification

Mature a-HDL particles Mature
(HDL, and HDL,) can a-HDL
continue to accept free

cholesterol via

ABCG1-mediated efflux.
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Cholesterol
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Cholesterol-enriched HDL
returns cholesterol to the liver via
a direct or Indirect pathway.

HDL 2
vetsi
méné denzni



Indirect Pathway of Hepatic Cholesterol Uptake
Cholesterol ester transfer protein (CETP) facilitates the exchange of CE in HDL for

triglycerides (TG) in TG-rich apo B particles (LDL, VLDL).
TG-rich HDL

CE-rich HDL (HDL,,)
TG - TG TS T
- — HEPATOCYTES
(CETP CE
VLDL
o CE-rich LDL
TG CETP) LDL-R
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Aro B LDL CE Is taken up via LDL-R
AT receptors on hepatocytes.
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Direct Pathway of Hepatic Cholesterol Uptake/

CE Is taken up via SR-B1 receptors on
hepatocytes that recognize apo A-I as a ligand.\

Cholesterol is
catabolized and

Cholesterol
—> subsequently

= .= SR-B1
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CE

CE-rich HDL \

excreted into bile.
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Scavenger
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The Inhibition of Cholesteryl Ester Transfer
Protein
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Efficacy of Torcetrapib in individuals with below-average
HDL-C levels on a background of atorvastatin (20mg)

HDL-C (mg/dl)
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ILLUMINATE study

A Death from Any Cause

100 - Atorvastatin only

T —.
——ey

Torcetrapib plus atorvastatin

Patients without
Event (%)

360 450 540 630
Days after Randomization

No. at Risk
Atorvastatin only 7534 7530 7521 7509 7487 5833 4043 2078 956 109

Torcetrapib plus 7533 7526 7511 7494 7464 5827 4049 2069 943 114
atorvastatin

B Major Cardiovascular Events

100
98
96 Atorvastatin only
94
92

Patients without
Event (%)

90 180 270 360 450 540 630

Days after Randomization

No. at Risk
Atorvastatin only 7534 7479 7406 7340 7255 5627 3872 1965 898 103
Torcetrapib plus 7533 7434 7345 7267 7177 5567 3838 1953 8388 107

atorvastatin

Barter PJ et al. N Engl J Med 2007; 357:2109-2122



REVEAL

Randomized EValuation of the Effects of Anacetrapib through Lipid-
modification

30 tis.muzi a Zen s KVO
Atorva versus atorva + anacetrapib —
vzestup HDL 0 104 %
pokles LDL 017 %
Pokles prim. cile (fat, a nefat. IM a revaskularizace)
0 9% - na vrub sniZeni LDL-chol !

The HPS3/TIMIS5-REVEAL Collaborative Group: NEJM 2017; 377:1217-1227



Risk

estimates of HDL-C levels

(IDEAL Study, EPIC Norfolk Study)

80 (2.08 mmol/l) ®
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Steeg W.A. et al.: J Am Coll Cardiol 2008;51:634-42 Relative Risk for MACE



Z.avislost koncentrace HDL cCastic
a KV prihod

Americka studie
6 000 pacienti s vysokym KV rizikem (stfedni vék 66 let, 1/3 Zeny)

V prubéhu 4 let — 13 % IM nebo KV umrti
Podle konc. HDL-ch

nejnizsi vyskyt KV piihod u HDL 1,0 - 1,5mmol/I
Se stoupajicim HDL nad 1,5 1 s klesajicim HDL pod 1,0
stoupala KV nemocnosti 1 umrtnost (typ krivky ,,U*)
HDL-ch > 2 u Zen ~ s vy$8i KV rizikem nez u muzu

Marc Allard-Ratick, Mnichov 2008 ESC
www.escardio_congress 2018



Dalsi populacni studie se stejnym vysledkem

Danske prospektivni populacni studie:
Copenhagen City Heart Study, Copenhagen General
Population Study

N= 52 268 muzu a 64 240 zen

Zstén zavislost ,,U*“ mez1 HDL-ch a KV a celkova mortalita

Madsen CM et al. EHJ 2017



HDL a LDL-ch a riziko IM?7??

. Kombinace béZznych SNP urcujicich hladiny LDL-ch a HDL-ch
(13-14 SNP):

Kazdé geneticky podminéné zvySeni LLDL-ch o jednu SD vedlo
ke zvvSeni rizika IM (OR=2,13; CI: 1,69-2,69)

Kazdé geneticky podminéné zvySeni HDL-ch o jednu SD

nesnizilo riziko IM !!!

\Voight BF et al: Plasma HDL-ch and Mendelian randomization study
Lancet 2012, DOI:10.1016/SO140-6736(12)60312-2.



Nizky HDL-cholesterol

Vysledky studie vyloucily, Ze by nizky HDL-chol byl kauzalnim
rizikovym faktorem pro srdecni prihody, a proto izolovany nizky
HDL -chol NELECIME

LE

Nizky HDL-ch miZe byt markerem vysSiho KV rizika
stejné jako vysoké hodnoty HDL-chol

Kvalita ¢astic HDL a jejich funkce
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Association of an HDL Apolipoproteomic g
Score With Coronary Atherosclerosis and

Cardiovascular Death
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CENTRAL ILLUSTRATION: High-Density Lipoprotein Apolipoproteomic
Score and Coronary Artery Disease

The CASABLANCA (Catheter
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VA PCAD = HDL Apolipoproteomic

Score
derivovano a vypocitano z 5
apolipoproteinli

koreluje s chol efflux kapacitou
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Natarajan, P. et al. J Am Coll Cardiol. 2019;73(17):2135-45. Koronarog rafie - ICHS




9) 65-91
Contents lists available at ScienceDirect
Progress in Lipid Research

journal homepage: www.elsevier.com/locate/plipres

Review

Cholesterol transport system: An integrated cholesterol transport model R

involved in atherosclerosis hack f

Innovation Cen or Molecular get New Drug by, Uni with China, Hengyang, Hunan 421001, China

® Department of Pediatrics and Group on the Molecular and Cell Biology of Lipids, University of Alberta, Alberta, Canada

© Department of Biochemistry and Molecular Biology, Libin Cardiovascular Institute of Alberta, Cumming School of Medicine, University of Calgary, Health Sciences Center,
3330 Hospital Dr NW, Calgary, Albertn T2N 4N1, Canada




Model transportu cholesterolu

Enteroc\ tes

ABCGS5/G8

—to

i ,QCD 36/SR-A ) ox-LDL

Hepatocytes Macrophage Small intestine

Xiao-Hua YU et al. Progress in Lipid Research 2019;73:65-91



Nove parametry lipidového metabolismu

Aterogenni iIndex plasmy AIP = log (TG / HDL ch)
marker rezidualniho KV rizika

Remnantni chol = celk. ch — HDL ch — LDL ch
marker rizika aterogenni dyslpidémie

Cholesterol efflux capacity
HDL apolipoproteomické skore (pCAD)
aJ. Sérovy ligand LOX-1 s apo-A1l (modifikovany HDL)



V soucasné dobé mame tyto cile v 1éCbé
dyslipidemii:

1. Primarni cil je LDL-chol!

2. P11 zvySenych Tg nebo u aterogenni
dyslipidémie je sekundarnim cilem
non-HDL-chol (= celk. ch -HDL-ch)

nebo Apo B



Poselstvi

Nizka koncentrace HDL cCastic je spojena s vysSim KV
Rizikem stejné€ jako 1 vysoka koncentrace HDL
nad 1,8 mmol/l ?

Lepsi marker KV rizika je koncentrace apo-Al nez HDL

Nov¢ parametry urcujici kvalitu a funkct HDL Castic
budou lépe korelovat s celkovym KV rizikem.



