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Historie cholesterolu

1815 — ,,cholesterol* ve Zluc€. kamenech, 1903 — molekula chol, 1951 syntéza chol
zac. 20. stol — Anickov ( ch ~AS)

20. 1. 20. st. — xantomy a angina pectoris — FH

40. 1. 20.st. — J.W. Gofman - lipoproteiny — LDL (Spatny) a HDL-ch (,,hodny*)

30. — 60. léta 20. st.

zdanlivé zdravi muzi ve véku 40-50 let v USA umiraji na infarkt myokardu

Framinghamska studie (1948) — National Heart Institute (1€kari, epidemiologove,
statistici)- definovany rizikové faktory (krevni tlak, cholesterol, kourenti)




Framingham: HDL vs LDL
as a predictor of CHD risk
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1970 - Vliv diety na vyskyt IM v ruznych zemi
Keys A et al. CHD in seven countries. Circulation 1970;41:120-161.

1984 - prvni intervencni studie — pol. 80. let 20.st.- LRC-CPTT

(Lipid Research Clinics Primary Preventive Trial)
Cholestyramin snizil vyznamné nemocnost a imrtnost na ICHS

JAMA 1984;251:365-74

Vyvoj hypolipidemik — niacin (50. letech), fibraty (50. 1¢ta), pryskyftice (70. 1éta)



| Objev statinu

1976 compactin (mevastatin)

1986 - lovastatin
90. léta — klinické studie

Akira Endo

prelom v 1éCbe a prevenci aterosklerozy

a kardiovaskularnich nemoci



LDL-cholesterol a koronarni-pfihody”
statinové studie
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Ballantyne CM. Am J Cardiol 1998,;82:30-12Q




Cholesterol Treatment Trialists (CTT)

Metaanalyza statin. studii; n >170 000 pacientu

{ LDL-ch o 1 mmol/l sniZi

riziko pro velke koron. ptihody 023 %
koronarni mortalitu WAVRZ
riziko CMP o017 %
celkovou mortalitu 010 %



Evropska doporuceni prevence

Do r. 1993 nebyla definovana cilova hodnota celk. ch
1994 - the First Joint Task Force Recommendations — CAD (ICHS),
farm. lécba dop. u vSech s celk. ch > 8 mmol/l
u vysokého rizika (nad 20 % Framinghamského skore) > 7
u velmi vysokeho rizika obcas 1 u celk. ch. > 6
1998 - the Second JTFR — CAD (ICHS), Framinghamské skore
celk.ch< 5, LDL <3

2003 - the Third JTFR - KVO, SCORE chart risk!

celk. ch < 5, LDL < 3, u vysokého rizika < 4,5; LDL < 2, 5 mmol/l
2007 - the Forth JTFR

stejné cile, mozno snizit cclk. ch < 4, LDL < 2 mmol/l, sekundarni cile

Ceska doporuceni (CSAT — 2007): bez piitomnosti KVO
u KVO -LDL <2ik 1,5 mmol/l!




European Heart Journal Advance Access published May 3, 2012

European Heart Journal JOINT ESC GUIDELINES

EUROPEAN doi:10.1093/eurheartj/ehs092
SocieTy oF
CaRDIOLOGY®

European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012)

The Fifth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in Clinical
Practice (constituted by representatives of nine societies

and by invited experts)

Developed with the special contribution of the European Association
for Cardiovascular Prevention & Rehabilitation (EACPR)"

Authors/Task Force Members: Joep Perk (Chairperson) (Sweden)*, Guy De Backer!
(Belgium), Helmut Gohlke'! (Germany), lan Graham! (Ireland), Zeljko Reiner?
(Croatia), Monique Verschuren'! (The Netherlands), Christian Albus? (Germany),
Pascale Benlian! (France), Gudrun Boysen* (Denmark), Renata Cifkova® (Czech
Republic), Christi Deaton' (UK), Shah Ebrahim! (UK), Miles Fisheré (UK),
Giuseppe Germano! (Italy), Richard Hobbs'” (UK), Arno Hoes’ (The Netherlands),
Sehnaz Karadeniz® (Turkey), Alessandro Mezzani! (Italy), Eva Prescott! (Denmark),
Lars Ryden'! (Sweden), Martin Scherer’ (Germany), Mikko Syvinne? (Finland),
Wilma J.M. Scholte Op Reimer! (The Netherlands), Christiaan Vrints! (Belgium),
David Wood! (UK), Jose Luis Zamorano! (Spain), Faiez Zannad' (France).

Other experts who contributed to parts of the guidelines: Marie Therese Cooney (Ireland).

ESC C ittee for Practice Guideli (CPG): Jeroen Bax (Chairman) (The Netherlands), Helmut Baumgartner
(Germany), Claudio Ceconi (ltaly), Veronica Dean (France), Christi Deaton (UK), Robert Fagard (Belgium),
Christian Funck-Brentano (France), David Hasdai (Israel), Arno Hoes (The Netherlands), Paulus Kirchhof
(Germany), Juhani Knuuti (Finland), Philippe Kolh (Belgium), Theresa McDonagh (UK), Cyril Moulin (France),
Bogdan A. Popescu (Romania), ieliko Reiner (Croatia), Udo Sechtem (Germany), Per Anton Sirnes (Norway),
Michal Tendera (Poland), Adam Torbicki (Poland), Alec Vahanian (France), Stephan Windecker (Switzerland).

European Heart Journal Advance Access published August 27, 2016

ESC/EAS GUIDELINES

2016 ESC/EAS Guidelines for the Management
of Dyslipidaemias

The Task Force for the Management of Dyslipidaemias of the
European Society of Cardiology (ESC) and European Atherosclerosis
Society (EAS)

Developed with the special contribution of the European Assocciation
for Cardiovascular Prevention & Rehabilitation (EACPR)

Authors/Task Force Members: Alberico L. Catapano® (Chairperson) (ltaly),

lan Graham®* (Chairperson) (Ireland), Guy De Backer (Belgium), Olov Wiklund
(Sweden), M. John Chapman (France), Heinz Drexel (Austria), Arno W. Hoes

(The Netherlands), Catriona S. Jennings (UK), Ulf Landmesser (Germany),

Terje R. Pedersen (Norway), Zeljko Reiner (Croatia), Gabriele Riccardi (Italy),
Marja-Riita Taskinen (Finland), Lale Tokgozoglu (Turkey), W. M. Monique
Verschuren (The Netherlands), Charalambos Vlachopoulos (Greece), David A. Wood
(UK), Jose Luis Zamorano (Spain)

Additional Contributor: Marie-Therese Cooney (lreland)

Document Reviewers: Lina Badimon (CPG Review Coordinator) (Spain), Christian Funck-Brentano (CPG Review
Coordinator) (France), Stefan Agewall (Norway), Gonzalo Baron-Esquivias (Spain), Jan Boren (Sweden),

102 ‘0 K®

Eric Bruckert (France), Alberto Cordero (Spain), Alberto Corsini (ltaly), Pantaleo Giannuzd (ltaly),

Document Reviewers: Christian Funck-Brentano (CPG Review Coordinator) (France), Per Anton Sirnes (CPG
Review Coordinator) (Norway), Victor Aboyans (France), Eduardo Alegria Ezquerra (Spain), Colin Baigent (UK),
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Evidence-based medicine: TFidy doporuéeni (Classess of recommendations), Uroven dukazi (Levels of evidence)

STATINY - I/A




Evropska doporuceni prevence

2012 - the Fifth JTFR
LDL u vysokého rizika < 2,5 u velmi vysokeho rizika < 1,8 mmol/l
nebo o 50% snizit LDL (pokud se cil nedafi dosahnout)

2016 - the Sixth JTFR

LDL u vysokého rizika < 2,5 a alespon o 50 % u vych. LDL 2,6 — 5,2
u velmi vysokého rizika < 1,8 a alespon o 50 % u vych. LDL 1,8 — 3,5



Vztah mezi dosazenym LDL-ch a zménami procentualniho objemu
ateromu (PAYV)
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Cim drive tim lépe
1.0 1.3 1.6 1.8 21 23 2.5 26 2.8 3.1
Dosazeny LDL-ch (mmol/l)

Summary of trials employing IVUS to measure changes in atheroma burden.
Adapted from Puri R, et al. Eur Heart J. 2013;34:1818-1825.



Dualni inhibice

 absorpce chol. ve stievé qmm Ezetimib
(2002)

l +

T syntéza chol. v jatrech )



Protilatky proti proproteinové konvertaze
subtilisinu - kexinu 9 (PCSK 9)

Evolocumab
bloodstream .
e V

{x\/

PCSK9

Endocytosis

evolokumab
alirokumab

LDLR and PCSK9
degradation

hepatocyte

Upraveno dle Chan JC, Piper DE, Cao Q, et al. Proc Natl Acad Sci U.S A. 2009;106:9820-9825.
SPC Repatha, tnor 2017. SPC Praluent, listopad 2016.

Standardni 1é¢bé

61% reduction

——————————

Median LDL-C {mg/dL)

Evolokumab + standardni 1é¢ba
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o

o

Baseline  4weeks 12weeks 24weeks 36weeks 48 weeks

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




Studie MIRACL 17 4%

Placebo(n= 1548) 16%

LDL-C 135 mg/dL (3.5 mmol/L) 12 ao.48 RRR

Atorvastatin80mg (n = 1538)
LDL-C 72 mg/dL (1.9 mmol/L)

RR=0.84
P=.048
95% Cl,0.701-0.999
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Schwartz GG et al. JAMA. 2001;285:1711-1718.




Studie PROVE-IT

Death or MajorCV Event, %

29

20 —

15

10

26.3%
Pravastatin 40 mg (n = 1548) 16% RRR
95 mg/dL (2.5 mmol/L) (P=.005)
g 22.4%
Atorvastatin 80 mg (n = 2099) -35% LDL
62 mg/dL (1.6 mmol/L) reduction

| | | | | | |
12 15 18 21 24 27 30

Months of Follow-up

Major CV event = IM, hospitalizace pro nestabilni AP, revaskularizace, CMP.
Cannon CP et al. N Engl J Med. 2004;350:1495-1504.




Kontrola hlavnich rizikovych faktoru
ve studiich EAIII - V

24 %

90
80 aktualni koureni
70 3%
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Vorlickova I, Mayer O et al: Cor et Vasa 2018



Uzivani statinu u pacientu s ICHS
EUROASPIRE III-V

® bez statinu = 10 mg a méné* = 20mg** =40 mg*** © 80 mg+

120 2,4%
5 0
100 4,6%

80

43.2%
60

40

20 |
_ I L
0
2006-2007 2012-2013 2016-17
* simvastatin 10 a 20mg, atorvastation 10 mg, fluvastatin 20 a 40mg , lovastatin 20mg nebo rosuvastatin 5 mg;
** simvastatin 40 mg , atorvastatin 20mg nebo rosuvastatin 10mg;

*** simvastatin 80mg, atorvastatin 40mg nebo rosuvastatin 20mg;

iy 0wz e fommatilin 40 g Vorli¢kova, Mayer et al: Cor et Vasa 2018




Vyvoj hypolipidemické 1éCby
u pacientu s ICHS v EA studiich (CR)

Hypolipidemika 1995/ 1999/ 2006/ 2012/ 2016/
1996 2000 2007 2013 2017

statiny 7 39 80 88 89 % e

Statiny + fibrat 20 9 3,5 2,4 1,4 % NS

Statiny + eze/IPCSK9 ? ? 2,1 1,9 1,7 % NS

Bez hypolipidemik ? ? 13 6 7,1 % NS

Monoterapie fibrat/eze ? ? ? 1 0,7 % NS
LDL-ch pod 1,8 24 % 48 %

Kdyby se zvysila ddvka statinu a pr"ic;gl ;e ezetimib

Mayer O et al: Cor et Vasa 2014;56:124-130

Mayer O et al: Vnitfni Lék 2015;61:439-446
|. Vorlickova et al: Cor et Vasa 2018 Ettps/dciorg/10.1016/j. crvasa 2018.05.002



SmiSena dyslipidémie (zvySené TG a nizky
HDL-chol) pfispiva vyznamné k rezidualnimu
riziku pro makrovaskularni komplikace

PROVE IT-TIMI 22 study: Ackoliv bylo dosazeno cile LDIL-ch pod 1.8 mmol/l
pomoci vysoké davky statinu, nemocni s TG nad 2,3 mmol/l maji o 56% vyssi
relativni riziko pro umrt], IM nebo AKS!
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30-day risk of death,
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Ml or recurrent ACS (%)
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On-treatment TG (mg/dl)

2200 <200
(n=603) (n=2796)

In patients who achieved LDL-C <70 mg/dl on statin therapy

Miller M et al. J Am Coll Cardiol 2008;51:724-30




Sekundarni cilové hodnoty

Populace Vysoke
obecné r1ziko
Non-HDL-ch <3,8 <3,3
(mmol/l)
Apo B <1,01 <0,9
(g/)
EHJ 2016



Vyvoj aterogenni dyslipidémie,
non-HDL-ch a hypertriglyceridemického pasu

Atherogenic dyslipidemia AD: TG22 mmol/L + HDL-C < 1.0 mmol/L, £ 1.2 mmol/L
Non-HDL-C = Total-C - HDL-C (<2.6 mmol/L)

Hypertriglyceridemic waist: TG 2 2.0 mmol/Il + waist 2 90 cm, 2 85 cm

Males Females

EAl I Il IV|EAI I W IV
AD (%) 21 11 12 13 21 11 12 14 p<0.0001
Non-HDL-C (mmollL) 4.2 4.47 3.37 42 445 345 p<0.0001

3.19 3.22
HyperTG waist (%) 33 27 30 27 33 27 28 29 Ns

Nussbaumerova B, Rosolova H, Mayer O jr et al: Cor et Vasa 56 (2014) e98-€e104
http://www.sciencedirect.com/science/article /pii/S0010865014000198



Aterogenni dyslipidémie

Malé TTG>1,7
de! Rem castic
LDL bohatych na TG

remnantni chol

DM?2
MS
Prediabetes
IR
HDL-c<1; 1,2
male denzni T postprand. Lipémie -
T apo-B
T non-HDL-ch

American Diabetes Association. Diabetes
Care 2003;26 (Suppl. 1):583-86




Familiarni kombinovana hyperlipidémie (FKH)
nejCastéji familiarni dyslipidémie u pacientu s casnym AKS

TG > 1,5 mmol/l a ApoB > 1,2 g/l alespon u 2 ¢lent jedné rodiny (manifestace v dospélosti)
Hladiny celk. ch a LDL-ch jsou niZ$i neZ u familiarni hyperchol

Manifestuje se v dospélosti, ale ptfinasi vysoke riziko piredcasnych ischem. ptihod:
AKS do 40 let - FKH u 40 %

AKS do 60 let— FKH u 10 — 20 %
1CMP do 55 let— FKH u 32 %

Vaverkova H, Karasek D: Vnir. Lék 2018;64:25 - 29



Z.da se, ze celkovy cholesterol jiz neni relevantni
rizikovy faktor u pacientu s AKS

Pocet

V¢ék

Celk. ch (vekové ad;.)
TG

Kuraci
Diabetes
Hypertenze

Nadvéha
Lécba statiny

Pacienti Kontroly
999 1259

55 £ 8 49 +11
4,89 +1,13 5,75 £1,06
2,03 +1,47 1,94 + 1,24
85 % 60 %

18 % 9 %

51% 42 %

80 % 80 %

13,4 % 8%

P

0,001
0,001
NS

0,000001
0,0005
0,001
NS
0,005

Hubacek JA, Stanek V et al. Physiol Res 2017,66:5121-S128

p adj. pro vék

0,001
0,02

0,0001
0,01
NS
NS




Prumérné laborat. parametry u pacientu prijimanych s AKS na 2. IK v Plzni

C chol LDL-ch HDL-ch ‘ pocet hospit.

P pro trend otk Wi

Pacienti s diagnézami 121.0 az I 21.9 (akutni infarkty myokardu)
Win-Medicalc FN Plzeri — ing. Sampalik




Souhrn

Cholesterol je znam od r. 1815 (zlu¢. kamenech)
Zkouman hl. v 1. pol. 20. st. — biosynteza, lipoproteiny

kauzalni rizikovy faktor pro IM — AS KVO
v 2. pol. 20 st. — Ie¢ba — vyvoj hypolipidemik — ....., statiny, ezetimib

Cilove hodnoty LDL-ch — od r. 1998 — prevence AS KVO, regrese AS !
21. st. — vyvoj] PCSK9 1
,,Clm nize, tim lépe* a ,,¢im drive, tim lépe*



Poselstvi

1. Velka rezerva v dosahovani cilovych hodnot LDL-ch: statin
prekonejme inercii v 1é¢bé hypercholesterolémie

vyuzivejme kombinované terapie hypolipidemiky (statin +
ezetimib)

2. Vénujme pozornost rezidualnimu lipidovému riziku —
aterogenni dyslipidémii - souvisi s DMT a IR
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