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Jak snizovat cholesterol ?

FOR THE MANAGEMENT
OF DYSLIPIDAEMIAS

For more informastion

www.escardio.org/gquidelines
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Rizikove faktory ischemické choroby srdecni

Neovlivnitelné RF  Hlavni ovlivnitelné RF  Vedlej$i ovlivnitelné RF

Vek Hyperlipoproteinemie Diabetes mellitus
Pohlavi Krevni tlak Obezita
Rodinna zatéz Koureni Télesna inaktivita

Homocystein

Stres

CRP - zanét

Dalsi - stopove prvky

RF = rizikové faktory.
épinar J.: Ischemicka choroba srdec¢ni, Grada 2003



Desetileté riziko umrti na KVO
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Relativni desetileté riziko umrti na KVO
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HYPERTENZE, KOURENI a DYSLIPIDEMIE
NEJCASTEJSI PRICINY UMRTI

Celkova mortalita pfisuzovana jednotlivym rizikiim (%) na 56 000 000 umrti
(2000)

Vysoky krevni tlak M 12.7

Koufeni [ 8.7

Vysoky cholesterol [EEEEEEEEEEEEE—————— 7.9
Vysoké BMI [ 4.6
Fyzicka neaktivita [ 34

Alkohol F 3.2

Ezzati et al. Lancet. 2002;360:1347-1604



Aditivni efekt cholesterolu a systolického
TK na riziko imrti na ICHS
n =316 099
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Kvintil cholesterolu = <118 systolického TK
mmol/Il (mm Hg)

Neaton et al. Arch Intern Med. 1992;152:56-64.



Nejmene kazdy druhy hypertonik trpi

take dyslipidemii

V CR

70% - az 70%
6% G hype rtoniku
50% 1 O X
40% =
30%
20%
10%

0%

Severni Jizni Severni----Stredni Asie Celkem
Evropa Evropa Amerika Viychod

Prevalence hypercholesterolémie u pacientu s hypertenzi

Data from the cross-sectional i-SEARCH studly, including 17 092 outpatients receiving antihypertensive treatment from 26 countries.
Thoenes M et al. Cardiology Research and Practice. 2012. DOI: 10.1155/2012/925046.



Cile leCby
hyperlipoproteinemii 2003

< 5 mmol/l
< 3 mmol/l
< 2 mmol/l
> 1 mmol/l

Cilova hodnota cholesterolu
Cilova hodnota LDL cholesterolu
Cilova hodnota triglyceridu
Cilova hodnota HDL cholesterolu

B¢ézna klinicka praxe




European Heart Journal Advance Access published May 23, 2016

JOINT ESC GUIDELINES

European Heart Journal
suropean  doir10.1093/eurheartj/ehw 106

POCIETY OF
CARTHOLOGY ™

2016 European Guidelines on cardiovascular
disease prevention in clinical practice

The Sixth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in
Clinical Practice (constituted by representatives of 10 societies

and by invited experts)

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

Authors/Task Force Members: Massimo F. Piepoli* (Chairperson) (Italy),
Arno W. Hoes* (Co-Chairperson) (The Netherlands), Stefan Agewall (Norway)?,



Table 5 Risk categories

A T O et with any of the following

* Documented CVD, chnical or unequivocal on
nw[bunuﬂ:ﬁudﬂﬂrﬂ.lh
previcus AMLACS, cororary revascularizton
Li'uqlimmlydmmul:d CVD} o imaging
angiography or crotd ultrascend |t does NOT
inchude: some increzse in congnuows imaging
parameters such a intima—media thidoress of
the carotd artery

» DM with target organ dumage such as

proteinuria o with 2 mapor risk Gctor swch
a5 smoking or marked hypercholestercleemia
or marked hypertermion.

» Severs CKD (GFR <30 mbimind| .73 ml).
» A clkubted 3CORE = 0%

Table &6 Riskfactor goals and target levels for
important cardiovascular risk factors

High-risk Sbbjacrs with:

r"h.rkn:h'dﬂmd:-lnﬂt risk fctors, in
prtcubr dhobsterol =8 mmollL (=310 mg'dL)

I:e.g.inﬁ.lriH hypercholesterobemi) or

BP =180/110 mmHg.

» Most other people with DM [with the
ewception of young pecple waidh type | DM
and without magor risk fctors that may be
at: kow or moderate risk).

» Moderate CKD [GFR 30-59 mlifmind | 73 ).

» A cleubited STORE =5% and <10

Moderaterisk | SCORE i 21% and <5% at 10 ypears. Mory middle-
aged subjects belong to this category
Low-risk SCORE <%

Smoking Mo exposure to tobacco in any form.

Diet Low in saturated fat with a focus on wholegrain
products, vegetables, fruit and fish.

Physical At least 150 minutes a week of moderate aerobic PA

activity {30 minutes for 5 daysiweek) or 75 minutes
a week of vigorous aerobic PA (15 minutes for
% days/week) or a combination thereof.

Body weight | BMI 20-25 kg/m®.Waist circumference <4 cm (men)
or <80 cm (women).

Blood <1 40/%0 mmHg*

pressure

Lipids®

LDL® is the Yery high-riske <1.8 mmoliL (<70 mgldL), or a

primary target | reduction of at least 50% if the baseline is between
|.8 and 3.5 mmel/L (70 and 135 mg/dL)®
High-risk: <2.6mmol/L (<100 mg/dL).or a
reduction of at |east 50% if the baseline is between
26 and 5.1 mmel/L (100 and 200 mgfdL)
Low to moderate risle <3.0 mmol/L (<1 15 mg/dL).

HDL-C Mo marget but > 1.0 mmolL (>40mg/dL) in men and
=12 mmolL (=45 mg/dL) in women indicate lower risk.

Triglycerides | Mo target but <1.7 mmel/L (<150 mg/dL) indicates
lower risk and higher levels indicate a need to lock
for ather risk factors.

Diabetes HbA ¢ <7%. (<53 mmol/mol)




Rizikové kategorie

Velmi vysoke riziko
— Manifestni KVO
» Revaskularizace, po IM, AP, po TIA, iCMP
 Subklinickd aterosklerdza (zobrazovaci metoda)
— DM 2. typu s dalsimi RF a DM 1. typu s MAU
— CKD 3 avice
— SCORE > 10%

Vysoke riziko
— Vyznamné zvySeni izolovancho RF (FH, tézka arterialni hypertenze)
— DM 2. typu (bez dalSich RF)
— SCORE 5-10%

Stiredné zvySené riziko

— SCORE 1-5%
» Modifikace MetSy, RA, kombinovanou DLP, dal§imi RF

Nizké riziko
— SCORE < 1%



Cilové hodnoty LDL-ch.

Velmi vysokeé

Vysoke riziko i7iko *

< 1,8 mmol/l
LDL-Ch < 2,6 mmol/l (nebo | 0 50 %)

* KVO; subklinicka AS; DM s organovym postizenim/dalsimi RF;
SCORE 5-10 %; CKD s GF < 30-59 mL/min/1,73m?

Nizké riziko — Score < 5% - LDL-Ch < 3,0 mmol/l

ESC guidelines 2016



Kontrola standardnich rizikovych faktoru
v poslednich 16 letech u Ceské Casti

pacientu se stabilni ICHS v EUROASPIRE I-1V

100 -
*» | PREVENCE KVO
LDL-ch>1,8
80
60
mEAI
50 mEAI
mEAI
40 EA IV
30
EAIV
= 24 zemi
10 80,5 %
N LDL-ch>1,8
BP >140/90mmHg LDL chol 22,5 mmol/

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



Kudy k nizkému LDL-cholesterolu ?

75% ! produkce

Bilia - ¥ .
lipoproteinu bunkami
Ezetimibe =y NPC1L1 Y Sfscsntin Hepatic
<hol it
Free c ApoB-100
Cholesterol Cho | .

ABCG5/G8 DAanl F— e

T katabolismu iy a

: | d ; )]
Pool (Micelles) Cholesterol / ;7,;"
' .
T
Cholesterol and / -
plant sterols =

/ Ehterocyte \
EzetimiBET > HCAL R0 w VLDL-R/
NPC1L1 CE

Cholesterol and - — e ""7(::’:0[ \L vst"zebévéni 4: = "Tﬁ_ll \L IntravaSku |él'l'li l

plant sterols

ABCG5/GS‘J T RI’(\ HDL (mature) LDI p o d u kC e
= Acetyl CoA St J CcM

. ‘ . HDL (nascent)

Intestinal Apo
B-48

Davis HR et al Current Opinion in Lipidology 22:467-478, 2011




I Vstiebavani

T Katabolismus

J Produkce v
hepato/enterocytu

3 Produkce v
intravaskularnée

Kudy k nizkému LDL-c?

...ha cesté ke snizeni LDL-c zalezi

* Pryskyfice

* Rostlinné
steroly/stanoly

* Ezetimib

« Statiny
* PCKS9 inhibitory

* Fibraty
* MTP inhibitory
* Antisense terapie

* CETP inhibitory

« toxicita
T fekalni exkrece
chol.

« T Géinnost
* Bezpelnost

T udinnost

T Uéinnost

« | tolerance
J Udinnost

NU (statiny malo!)
 Kratka doba
zkusenosti (PCSK9

)

* Hromadeéni lp v
misté vzniku
(steatdza- fibroza)

«Zména kvality Ip

*Bez
antiaterogenniho
efektu




Vyvoj studii se statiny

« Sekundarn¢ preventivni

— 45, CARE, LIPID ...

e srdecéni selhani

« Primarn€ preventivni

—WOSCOPS,AFCAPS/TexCAPS

* rizikovy

 Proti PTCA - AVERT
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Volba lé¢ebného postupu podile rizika a LDL-c

Total CV risk
(SCORE)
%

LDL-C levels

<70 mg/dL
<[.8 mmol/L

70 to <100 mg/dL
1.B to <2.5 mmol/L

<l

No lipid intervention

No lipid intervention

Class*/Level®

I"c

=l to <5

Class'/Level®

Ic

IIc

IIc

I"C

100 to <155 mg/dL
2.5 to <4.0 mmol/L | 4.0 to <4.9 mmol/L

155 to <190 mg/dL

>190 mg/dL
>4.9 mmol/L

Lifestyle intervention,
consider drug if
uncentrolled

ll®

lla/A,

Lifestyle intervention,
consider drug if
uncontrolled

Lifestyle intervention,
consider drug if
uncontrolled

Lifestyle intervention,
consider drug if
uncontrolled

lla/A

=5 to <10, or high

Lifestyle intervention,

Lifestyle intervention,

risk consider drug* consider drug*
Class*/Level® lla/A /A

z|0 or very high | Lifestyle intervention,

risk consider drug*

Class'/Level® Ila/A

lla/A

I/A




Volba lécebného postupu podle rizika a LDL-c

...kdyz rezimova opatreni nestaci...

Total CV risk
(SCORE)
%

<70 mg/dL
<[.8 mmol/L

70 to <100 mg/dL
1.B to <2.5 mmol/L

<l

No lipid intervention

No lipid intervention

Class*/Level®

=l to <5

Class'/Level®

=5 to <10, or high
risk

Class*/Level

210 or very high
risk

Class*/Level®

I"c

Ic

lla/A

lla/A

IIc

IIc

/A

lla/A

LDL-C levels
100 to <155 mg/dL | 155 to <190 mg/dL >190 mg/dL
2.5 to <4.0 mmol/L | 4.0 to <4.9 mmol/L >4.9 mmol/L
IIC I lla/A
IETLY lla/A A
lla/A /A I/A
/A I'A A




Design studie %Vm

Pacienti stabilizovani po akutnim koronarnim syndromu ACS < 10 dni:
LDL-C 50-125*mg/dL 1,29 mmol/I-3,23 mmol/I

(50-100 mg/dL 1,29 mmol/I-2,58 m#hol/l pokud byl jiz pacient Iééen Rx)
N=18,144 Standardni Medikace & Intervencni |éCba

Mozna titrace k

Simvastatin SLmZaL&g)Lﬂég Ezetimibe / Simvastatin
oKU -C >
40 mg 9|?ng/dl /2.00mmol/l 10 /40 mg

Follow-up Visit 30 den kazdé 4 mésice
P 90% sila k prokazani
rozdilu~9%

Trvani: Minimum 2 %2-roky follow-up (minimalné 5250 pfihod)

Primarni Endpoint: amrti KV, IM, hospitalizace pro nestabilni AP,
Coronarni revaskularizaci (2 30 dni po randomizaci)nebo CMP

Cannon CP AHJ 2008;156:826-32; Califf RM NEJM 2009;361:712-7; Blazing MA AHJ 2014;168:205-12



18 144 pacient(l po AKS < 10 dni %
Primarni cil - OT M, VE/T

OT: HR 0.92 CI (0.87, 0.98)
p = 0.012

NNT = 38

Simva — KM 32.4% 1,8 mmol/l

W
o

1,3 mmol/l

EZ/Simva — KM 29.8%

Event Rate (%)
N
()

—
-

Primarni cil;

0 KV umrti, IM, pfijeti pro NAP, koronarni revascularizace nebo CMP
0 1 2 3 4 S 6 /
7 let pocet pFihod Time since randomization (years)

Cannon CP et al. N Engl J Med 2015;372:2387-97



Primarni cil — ITT %VHI’

Kardiovaskularni umrti, infarkt myokardu, nestabilni angina pectoris
vyzadujici rehospitalizaci, coronarni revascularizace (230 dni) nebo CMP

) Diabetici L NNT=18
Simva — 45.5% o
EZ/Simva —40.0%
HR 0.85 CI (0.78, 0.94) ‘_‘_,/’ |

-

Simva — 30.8%
EZ/Simva — 30.2%
HR 0.98 CI (0.91, 1.04)

n
-
o
>
w
>
]
£
o
5
Frd
5
o
ke
[
o

MNon-diabetics, SIMVA/EZE
------- Non-diabetics, SIMVA/alone
Diabetics, SIMVA/EZE
— — — =~ Diabetics, SIMVA/alone

0.0

Diabetics, SIMVA/alone

Diabetics, SIMVA/EZE

Non-diabetics, SIMVA/alone

Non-diabetics, SIMVA/EZE
3 4 5

Time (year) post-randomization Obr 2

7-let pfihody




Inhibitory PCSK9 - historie

2003 objevena monoklonalni protilatka PCSK9
2005 klinicky vyzkum na zviratech

2009 preklinicky vyzkum

2010 prvni podani Cloveku

2012 vysledky klinicke studie Il. faze

2013 vysledky klinicke studie Ill. Faze

2016 ukonceni studie FOURIER

N o
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Ut



LDL-cholesterol ~dsler

140
120 &--#- __{____‘} — ——+% Standard therapy
3 w0 |
- Vy 61% reduction (95% CI 59-63%), P<0.001
E .
T 8 Absolute reduction: 73 mg/dL (95%Cl 71-76%)
pr A
= 60- :
(v !""‘-——____._ I R — # Evolocumab
sl
9 40
20—
0 | -""J | | | | |
Base- 4 12 24 £ 48
line Weeks
Mo. at Risk
Standard therapy 1489 o4 1388 1376 402 1219
Evolocumab 2976 264 2871 2828 841 2508
Absolute reduction (mg/dl) 60.4 73.4 70.4 72.7 70.5
Percentage reduction 45.3 60.9 58.8 54.0 58.4

Pvalue =0.001 <0.001 =0.001 =0.001 =0.001



Incidence KV pfihod osler

1004
90 3 -
Hazard ratio, 0.47 {95% Cl, 0.28—-0.78)

. EDA 1 P=0.003 Standard therapy

o 70

i : it 53 %

3 60-

: g .

r 507 ) Evolocumab

2 404 i

= e T T T T T T T T T T |

E 30+ O 30 &0 90 120 150 120 210 240 270 300 330 365

E 20+

10+
0 i | | | T S I P S
0 30 &0 an 170 150 180 210 240 270 300 130 165
Days since Randomization

No. at Risk
Standard therapy 14809 1486 1481 1473 1467 1463 1458 1454 1447 1438 1428 1361 407
Evolocumab 2976 2970 2962 2949 2938 2930 2920 2910 2901 2885 2BVl 2778 B43

Slozeny endpoint: umrti, IM, NAP — hosp., koronar. revaskularizace,CMP, TIA, CHF — hosp.



Results of the GLAGOV Trial

Global Assessment of Plague Regression with a PCSK9
Antibody as Measured by Intravascular Ultrasound

Steven E. Nissen MD
Stephen J. Nicholls MBBS PhD

JAMA | Original Investizztion
Effect of Evolocumab on Progression of Coronary Disease
in Statin-Treated Patients

The GLAGOV Randomized Clinical Trial

Stephen 1 Nicholis, MERS. PhD: Rshi P r|. :I-:I Fh Tedd Andersen. MD: Christic M. Hallantyne. MO Loske The. MD
J phn |, P Kastelaan, MO Fhll Wobizang Koenig, MO Rans Somamtne I"I Heli ul'..r...- hun. MD: Jimgyuan Yang. Phi):

otk M. Wassarman, M- Ficbert Soott, HII Imn.lln'- MD. FhIIJ kub Py :I slac, MID. PhiD: Anfonivs Cede Ophuis. MO, F
J:':I-I Comal M. Phl:; Mariyn Borgman. RN, B5N: Danidle M. Brennan, M5: Stoy -.11| Mo WD




LDL-C Change from Baseline (mg/dL)

Percent Change in LDL-C During Treatment

20

10 -
0

Mean LDL-C 93.0 mg/dL (2,4 mmol/l)
Change from baseline 3.9%
90 mg/dL
Mean LDL-C 36.6 mg/dL (0,95 mmol/l)
A A—h K
Change from baseline -59.8%
29 mg/dL

24 32 40 48 56 64 72
Study Week

80

88



Mohou PCSKS9 inhibitory snizit KV riziko

CV Event Rate (%)

30

25

20

15

10

jeste nize ?

Patient receives
first statin
LDL-C Goal*
: 35% reduction in LDL-C
| eagros et
2 J/ 60% reduction in LDL-C
/
/ \y Patient
/ titrates statin
8% reduction in LDL-C
Patient
,,,,,,,,,,,,,,,,,,,,,, +¢—” adds ezetimibe
- 1 15% reduction in LDL-C
| I | I I I I I 1
40 60 80 100 120 140 160 180 200
(1.0)  (1.6) (2.1) (2.6) (3.1) (3.6) (4.1) 4.7) (5.2)

LDL-C achieved mg/dL (mmol/L)

*LDL-Cholesterol goal for High Risk and Very High Risk patients as defined by ESC/EAS Guidelines for the
management of dyslipidaemias. Adapted from Reiner Z et al. Eur Heart J 2011;32:1769-1818.



FOURIER: Further cardiovascular QOUtcomes Research with PCSK9

Inhibition in subjects with Elevated Risk e
WIQRTIGT,,

> 27,500 pacientu s klinicky zjevnym KVO (pfedchozi IM, CMP nebo
|ICHDK)
VEk 40 — 85 let, = 1 dalSi rizikovy faktor*

nebo ekvivalentni davka
statinu * ezetimib)

Screening, placebo run- Evolokumab SC "
in, a lipidova stabilizaéni LDL-C Q2W neyo QM E
perioda > 1,8 mmol/l ~13,750 gacientd =
) nebo § =
Uginna statinovalééba ~—  non-HDL-C Srene 2~ Vysledky pred
atorvastatin 2 20 m 22,6 mmolll _____ >
\ v Q2w QM 8 2017
S
&

~

*Anamnéza klinicky zjevného KVO ve vysokém riziku
rekurentnich pfihod, hodnoty LDL-C = 1,8 mmol/l nebo non-
HDL-C = 2,6 mmol/l nalacno a triglyceridy nalacno < 4,5
mmol/I.

Primarni cil: KV umrti, IM, hospitalizace pro NAP, CMP, koronarni

revaskularizace Sabatine et al. Am Heart J 2015: doi:
10.1016/j.ahj.2015.11.015.



Memorandum

Amgen
One Amgen Center Drive
Thousand Ozks, CA 91320-1799

To: > FOURIER & EBBINGHAUS Investigational Sites Date: > 22 July 2016

From: > FOURIER & EBBINGHAUS Study Team

Subject: » FOURIER & EBBINGHAUS Closure

Dear Investigator and Team,

We would like to confirm that the End of Study Period for both the FOURIER and EBBINGHAUS studies will
be:

o Start of End of Study (EOS) Visit Period (First EOS visit): 2-5Sept-16
« Completion of EOS Visit Period: 11-Nov-16

All End of Study visits should begin from 2™ Sept and should be scheduled as soon as possible.
EOS Visit Timings: FOURIER & EBBINGHAUS



Memorandum AMGEN

To: 20130295 FOURIER Open Label Extension (OLE) Study Investigational Site Staff
From: Amgen Global Clinical Project Management (GCPM)

Date: 27 September 2016

Subject: FOURIER OLE Enrollment Closure

Protocol 20130295: A Multicenter, Open-label, Single-arm, Extension Study to Assess Long-term
Safety of Evolocumab Therapy in Patients With Clinically Evident Cardiovascular Disease

Dear Investigational Staff,

Please be advised that further to the close monitoring of global enrolment and regular site status
updates provided, enrolment into the 20130295 FOURIER OLE study is now closed at your site and

the IXRS system will no longer allow additional subjects to be enrolled.



Pripravek Repatha® je podavan jednorazovou
sc.injekci v predplnéném peru SureClick®

JEDNA KAZDE
140 mg 2 TYDNY

SUBKUTANNI dévkovini pro duspélé pacienty
s primsimn{ bypercholes terolemil

INJEKCE nebo smi¥enou dyslipidemi

Pokud se prida pfipravek Repatha® U starich pacientii 265 let nebo u pacientl s mirmou aZ
k zakladni |é¢b&, neni tfeba dal3i monitorovani. t  sifedné t&Zkou poruchou funkce ledvin nenf treba davku
i upravovat.

HoFH, homozygous hypercholesterolaemia;
QM, once every month.



Jak dosahnout velmi nizkych hladin LDL-chol.?
Co se zménilo - soucasnost

Monoterapie
1) Statiny

Vychozi LDL-chol. 3,6 mmol/l
Pokles 0 50 % = 1,8 mmol/l
Pokles 0 60 % = 1,5 mmol/l

\ LDL-chol. 0 max. 50 - 60 %
za predpokladu tolerance max. davek statinu + eze.




Jak dosahnout velmi nizkych hladin LDL-chol.?
Co se zménilo - soucasnost

Biologicka IéCba

Inhibitory PCSK9

Proprotein convertase subtilisin/kexin type 9



BSED.

ORION-1

Inclisiran inhibits PCSK9 synthesis by

RNA Interference

Planned interim analysis of a multi-center
randomized controlled dose-finding trial

Kausik K Ray, Ulf Landmesser, Lawrence A
_eiter, David Kallend, Peter Wijngaard
Robert Dufour, Timothy Hall, Mahir Karakas,
Traci Turner, Frank LJ Visseren,

R Scott Wright, and John JP Kastelein




DEKUJI ZA POZORNOST




