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Prevence aterotrombotickeé
prihody vyzaduje komplexni pristup

’ dyslipidémie
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Co umime - snizit LDL-C
(I transport chol. do platu)

» [1 prijem cholesterolu v potrave

* [] resorpci cholesterolu ve streve
* [ syntézu cholesterolu v jatrech
* [] syntézu apolipoproteinu B v jatrech

 [] katabolizmus cholesterolu v jatrech
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Co se nevede - zvysit HDL
g (! reverzni transport chol.)

* [1 syntezy HDL

 modifikace HDL (apo A-1,
cholesterolu Ci fosfolipidu)

* [] presunu chol. z HDL do LDL a
1 vychytavani chol. z HDL v
jatrech
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Moznosti ovilivnéni LDL-C

- postupy zameéreneé na
nabidku cholesterolu

® sniZeni nabidky
v potrave

® sniZeni resorpce
ve streve

® snizeni syntézy
v jatrech

® zvyseni

atabolizmu




Moznosti oviivnéni LDL-C

prijem cholesterolu v potrave

dietni opatreni — uc€inna, obtiznée aplikovatelna

* [ KV+ 0 23% po 26 letech diety Fung T, Ann Int Med, 2010)

Krize antiobezitik
* heprokazan efekt redukce nadvahy na KV+ !!l!

* sibutramin - ukoncena registrace v EU
J KV prihod o 16%, IM o 28% a iktu 0 36% (scour, 2010)

* rimonaband - ukoncena registrace v EU ([ suic.)

orcaserin — pozastaven registracni proces
rlistat - ? efektu inhib. lipazy na prognozu



Moznosti oviivnéni LDL-C
resorpce cholesterolu ve streve

resorpce acetylace
(ezetimib) chol. (ACAT)

__ | 4

CHOLEST.
EXOGENNI

exkrece cholesterolu
(transport. systém ABC)

enterocyt
v HE|cyklu



Moznosti oviivnéni LDL-C
resorpce cholesterolu ve streve

» fytosteroly (velmi maly efekt)

 inhib. prot. NPC1L1 (ezetimib)

- blokada resorpce cholest.
v enterocytu a hepatocytu

Hepatocytes QGT1
patocyt o~ A
BSEP \ MOR3 NTCP ~ 8% |00dstr
~ \", ¥ 3

* Inhib. ACAT - vyvoj stagnuje
rimonabant)

Bile canaliculus




Moznosti oviivhéni LDL-C
| syntézy cholesterolu v jatrech
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Moznosti oviivnéni LDL-C
I katabolizmu CH preménou na zZlué€.kys.

, - |0
blokada resorpce zluc. kyselin TC apoB Lp)

(cholestyramin, colesevelam) |

thyreomimetika - stimulace
syntézy zluc.kyselin aktivaci
hepatalniho T3 rec. 8 0

protirom — T3 analog bez 41 oiaceno
fektu na extrahepatalni tkané J eprotirom

ve 3. fazi hodnoceni u FH Ladenson PW. NEJM 2010



Moznosti oviivnéni LDL-C
syntézy VLDL - | nabidky LDL

@ @lmmumtm @

Langerhansovy
bb. epidermis
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efekt efekt AA
—

pG\D, — NAVALY

hepatalni syntézy VLDL-C ((/ LDL-C)
HDL-C inhibici transportu CH z HDL do VLDL
pomaleni degradace HDL
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Moznosti oviivhéni LDL-C
- postupy zameérené na
apo B a LDL receptor




Moznosti ovilivnéni LDL-C

INhib. MTP (microsomal

triglyceride transfer protein)

Inhibice vazby TG s apo B
v jatrech a v enterocytu

- [1 syntezy VLDL
- [ resorpce CH v enterocytu

lomitapid - 3. faze hodn. u FH

- potenciace efektu v komb. se
statiny Ci s ezetimibem

syntézy VLDL a LDL

pokles LDL

ezetimib

-22%

ezetimib+
lomitapid

-46%

Samaha FF, 2008




Moznosti oviivnéni LDL-C
syntézy apo B v jatrech

degradace mRNA pro apo-B

mipomersen placebo

mipomersen - aktivace mRNA
pro degradaci apo-B

‘ldegradace a [] syntézy apo
B

| LDL-C, apo-B a Lp(a)
0| 20-30% U FH (raal F3, Lancet 2010)

interindivid. variabilita efektu [ Raal FJ, Lancet 2010




Moznosti ovilivnéni LDL-C

-nabidky LDL rec. (zpomalenim degradace)
— pokles LDL-C zvysenou utilizaci CH v tkani

 degradace LDL rec. v lysozomech
kontrolovana konvertazou PCSK9
(proprotein convertase subtilisin/kexin 9)

* blokada konvertazy protilatkami Ci

anexinem A2 zpomali degradaci LDL r.
— zlepseni vychytavani CH v tkanich
— shizeni LDL-C

« prechod do klinickych fazi hodnoceni
nemocnych s deficitem LDL rec.(FH)

| DI recentor



oviivnéni HDL-C

Moznosti

HDL3 - (1 obsah CH, diskoidni ,,nenasyceny”

LIV 4

— biologicky vyznamne aktivnejsi

HDL2 - naplnény lipidy, zejm. CE , sféricky
,nasyceny“— biologicky méneé aktivni
snaha o zvyseni ¢astic LDL (apo A1)

ez o zvyseni obsahu cholesterolu v LDL



Moznosti ovilivnéni HDL-C

» [l presunu chol. z HDL
do LDL a [ vychytavani
chol. z HDL v jatrech

(inhibitory a modifik. CETP,
agonistée PPAR, niacin)

* [ syntezy HDL (227

* modifikace HDL
po A-1 Milano, analoga HDL)




Moznosti oviivhnéni HDL-C

OVI ivnén i CETP (cholesterol-ester transport protein)

- inhibice CETP (anaceftrapib, t:.c:m)
- modulace CETP (dalcetrapib)



Uloha CETP
e transport CH/TG - LP/LP

|1 m—
zm =



Uloha CETP
e transport CH/TG - LP/LP
- LP/jatra
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Uloha CETP
e transport CH/TG - LP/LP

- LP/jatra
e konformace apo B




Uéinek CETP na transport cholesterolu

« aterogenni efekt - [J presunu CE z HDL do LDL

. aLtiaterogenni ef. - [ presunu CE z HDL do jater

- konformace apo-B v LDL k predani CE
do tkani




Moznosti ovlivhéni HDL-C
- postupy zvysujici hladinu HDL

* Inhibitory CETP (cholesterol ester
transport protein)

 shizeni transportu esteru chol. (CE) do

VLDL a LDL
(ukoncCen torcetrapib - [ mortality o 58%,

ve vyvoji dale dolcetrapib, anacetrapib)

* Nniacin
S }komplexnief., véetné inhib. CETP
*| fibraty



Moznosti ovlivhéni HDL-C
- postupy zvysujici hladinu HDL

anacetrapib

* Inhibice CETP

* [1 LDL-C (0 40%) a [1 HDL (o 140%)
 [Japo Al (o 20%) a [] apo-B (o 50%)

« selektivnéjsi nez torcetrapib

* neaktivuje aldosteron a nezvysuje TK

* |proverena bezpecnost (DEFINE)
e proverovana ucinnost (MACE, st.REVEAL)
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Ucinek anacetrapibu na
LDL-C a HDL-C (st. DEFINE)

100 LDL-C 120 HDL-C
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Moznosti ovlivhéni HDL-C
- postupy zvysujici hladinu HDL

dalcetrapib
e modulace CETP

* [linhibice transportu CE z HDL do

LDL

» [ efekt nainhibici transportu chol. z HDL
do jater a na komformaci apo-B v LDL

e 0 efekt na HDL-C i LDL-C nez anacetrapib
* \Ineaktivuje aldosteron a nezvysuje TK

e proverovana ucinnost — 3.faze hodnoceni:




Postupy zvysujici hladinu HDL

- agonisté PPARa

PPARa: indukce peroxysom. enzymu ke

katalyze B oxidace MK

fibraty

thiazolidindiony (pioglitazon — dualni

agonista PPARy | PPARa)

* g

itazary - vyvoj novych dualnich agonistu

|

HDL, OO0 Tg (ale-, raga-, muraglitazar)



Stimulace reversniho transportu
cholesterolu z makrofagu

Infuze rHDL —regrese, ale hepatotoxicita

rekomb. apo A-lI Milano (mutace apo A-
prirozeného s [1[] antiatero efektem)

- rychla regrese platu po rekomb. apoA-|
Milano v INfUzl gwanezB, 2008y 1 PO genovem
transferu apoA-I Milano v exp. (engy, 2009)

apo A-l mimetika a analoga HDL
- ucinneé, nizka toxicita, zatim experiment.




Analoga apo A-l

analoga apoA-l1 mimet. peptidu s ruiznym efektem:

« stimulace efluxu CE z makrofagu (22 AMK)
+ antiflogisticky efekt (18 AMK analoga)
* antioxidacni efekt, vazodilatacni efekt

nanodisky s efektem HDL (zejm. efluxni uc€inek)

Nanodisc Nanodisc Nanodisc Nanodisc Nanodisc

+ 5 Cholate t 10 Cholate + 50 Cholate + 100 Cholate + 320 Cholate
‘\ Qt‘

Theoretical and Computational Baophysics Grouw



Stabilizace platu - co novéeho?

kys. arachidonova

@& ¥

prostanoidy leukotrieny

aktiv zétu
destabilizace platu

* hypolipidemika

* inhibitory fosfolipazy A,
- Inhibitory Lp-PLA,
- Inhibitory s-PLA,

* Inhib. angioneogeneze
« inhibice metaloproteinaz




DETCTIET ]
= inhibitor lipoproteinové LPA,
inhibice hydrolyzy fosfolipidu LDL a oxidace MK
antiapoptoticky efekt v platu
potencuje efekt statinu na stabilizaci platu

3. faze u chron. i akut. ICHS (STABILITY, SOLID-
TIMI 52, AIM IlI)

Varespladib

- inhibitor sekrecni LPA,

inhibice kaskady k. arachidonove - [] aktivity
zanétlivych PG a lipolyt. enzymu v cévni sténé

3. faze hodnoceni u AKS (VISTA-16,...)




"...it may one day be possible
for many people to have their
steak and live to enjoy it too™

Michael Brown a Joseph
Goldstein - drzitelé
Nobelovy ceny (1985)
za objev rec. LDL a
prvou koncepci statinu
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Dekuji za
pozornost




Pro- i antiaterogenni efekt
inhibice CETP




Souhrn - postupy cilené na LDL

dostatecného poklesu LDL-C ([J 2,0 mmol/l)
dosahneme komb. leCbou u > 90% nemocnych

zlatym standardem je blokada syntézy (statiny),
event. kombiace s blokatory resorpce chol.

dolozen efekt na regresi platu (rosuvastatin)

a pokles KV prihod o vice nez 50% v sek. prev.
a vice nez 40% v prim. prevenci

slibny vyvoj ve sk. inhibitori MTP (lomitapib),

inhibitoru synt. apo B (mipomersen) ¢i agonistu
ec.T3B (eprotirom) — 3. faze hodnoceni



Souhrn - postupy cilené na HDL

dostatecného vzestupu HDL-C (> 1,3 mmol/l)
dosahneme farmakoterapii u [ 50% nemocnych

nemame zlaty standard, fibraty jsou malo ucinné
(snad s vyjimkou komb. [ HDL-C a [l TG - ???),
niacin/laropiprant ucinnejsi, ale nakladny

ani u jednoho postupu neni dolozen jednoznacny

efekt na pokles mortality, pokles KV prihod je
méné vyznamny (meéneé nez 25% v sek. prevenci)

libny vyvoj az v delsim casovém horizontu,
ejspise ve sk. analog HDL a apo A-l mimetik



Aterogenni potencial komb. LDL a HDL
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Pokles LDL-C ruznymi davkami statini

rosuvastat. atorvastatin simvastatin pravastatin
n=156 n=469 n=485 n=485

) © © O O O O O ® O O ®
IR NN RN N RN RN

0%

-10% A

-20% 4

-30% - L
-28.3%
il
-35.0% [

-38.8%

L

-40045 |
40% - _36.1% -36.8% !

i -42.6%
-50% 4 45 89 -4718%

-53,1%

References: 1. Prescribing Information for CRESTOR. AstraZeneca, Wilmington, DE. 2. Data on file, DA-CRS-02.
3. Jones et al. Am J Cardiol. 2003;93:152-160.




O cem budeme mluvit:

o pro€ Ié€ébha dyslipidémie?

° CO Umime a co se nevede

e strategie ovlivnéni LDL-C

e noveé trendy v oviivnéni LDL-C
e strategie ovilivnéni HDL-C

e noveé trendy v ovlivnéni HDL-C
 noveé trendy stabilizace platu



V intervenci LDL-C plati
- cim nize, tim léepe

vyskyt KV pFihod(%)

| 4S - Placebo
[ )
25 -
sek. preven
20 1
e LIPID - Placebo
15 °
LIPID - Rx CARE - Placebo
) i
CARE - Ry S prlm prevence
on HPS - R®® @ TNT - ATV10  HPS - Placebo .
TN ATVEOS ® PROVE-IT - PRA WOSCOPS - Placeb®
PROVE-IT - AT, AFCAPS - Placebm
5 AFCAPS - ./ WOSCOPS - Rx
— ® ASCOT - Placebo
B ASCOT - Rx
0
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Adapted from Rosensen RS. Exp Opin Eﬂ;ﬁ%ﬁ;%@;@'ﬁﬂjﬂa LDL-C mg/dL (mmOI/L)

LaRosa JC et al. N Engl J Med 2005;352:1425-1435



Vztah mezi LDL-chol. a regresi plat
= k regresi platu nutno LDL-C[12 mmol/

placebo P ravastatin
* P -

ACTIVATE!
placebo r's

REVERSALS
atorvastaf

A-Plus?

o progrese

5 -
1.5
zmena
objemu
platu
(%) 0.5
0)
-0.5 -
=<2

1 Nissen Siet al. N Engl J Med 2006;354:1253-1263. 2 Tardif J et al. Circulation 2004;110:3372-3377.

2,0 2,5 3,0
LDL-C (mmol/l) regrese
ASTEROID?3

rosuvastatin

1,5

3 Nissen Slet al. JAMA 2006;295 (13):1556-1565 4 Nissen S et al. JAMA 2004;292: 2217-2225.
5 Nissen Skt al. JAMA 2004; 291:1071-1080



Kombinacni lecba
dyslipidemii
- zlaty standard?

MH uu'
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Kombinace statinu

s ezetimibem ¢i s niacinem

Mean Difference (95% Cl)

Group by Combination  Study, Year (Reference) Follow-up, wk Sample Size, n Mean Difference (95% CI)

Combination Monotherapy

Simvastatin—-ezetimibe  Feldman et al, 2004 (16) 23 109 248 —-— -10.00 (-13.19 to -6.81)
Simvastatin—-ezetimibe  Davidson et al, 2002 A (17) 12 67 64 —a— -8.12 (-13.03 to -3.21)
Simvastatin—-ezetimibe  Davidson et al, 2002 B (17) 12 68 66 —a— -0.53 (-5.39 t0 4.33)
Simvastatin-ezetimibe = Goldberg et al, 2004 A (18) 12 87 90 —- -4.70 (-8.91 to -0.49)
Simvastatin-ezetimibe  Goldberg et al, 2004 B (18) 12 86 87 —a— -4.90 (-9.12 to -0.59)
Simvastatin—-ezetimibe = Gaudiani et al, 2005 (19) 6-24 103 107 = -20.50 (-26.60 to -14.40)
Simvastatin—-ezetimibe  Bays et al, 2004 A (20) 6-26 222 108 —-— -5.90 (-8.80 to -3.00)
Simvastatin—-ezetimibe  Bays et al, 2004 B (20) 6-26 106 224 ——] -3.00 (-5.93 to -0.07)
Simvastatin—-ezetimibe = Dobs, 2003 (21) 4 66 34 —a— -13.36 (-18.31 to -8.41)
Atorvastatin—ezetimibe Conrad et al, 2008 (22) 6 92 92 R -19.90 (-25.17 to -14.63)
Atorvastatin—-BAS Hunninghake et al, 2001 (23) 4 18 20 — 5.00 (-3.34 to 13.34)
Rosuvastatin-fibrates Durrington et al, 2004 (24) 18 53 51 —— 4.50 (-4.10 to 13.10)
Rosuvastatin-niacin Capuzzi et al, 2003 (25) 24 78 46 —— 12.00 (2.26 to 21.74)
l | | |
-30.00 -15.00 0.00 15.00 30.00

Sharma M: Ann Int Med, 2009

Favors Combination Favors Monotherapy

Chybi data o ovlivneni prognozy



Kombinace statinu s fibraty

vyskyt zavaznych KV pfihod celkova mortalita

Kaplan-Meier Estimates of Cumulative Incidence

Lipid Trial - Primary Outcome Kaplan-Meier Estimates of Cumulative Incidence

Lipid Trial - Total Mortality

0.10

Cumulative Incidence
Cumulative Incidence

5 6

Years Post-Randomization Years Post-Randomization

‘ Lipid Group:  — —  Placeho Fenofibrate ‘

Fenofibrate

| Lipid Group:  — —  Placebo

fenofibrat + statin versus statin

(studie ACCORD, n-5 500, T2DM, 5 let)



Kombinacni lecba - souhrn

meta-analyza 102 studii s kombin. léecbou
statinu s fibraty

Statinu S niacinem

statinu s w-3 MK

Sstatinu s ezetimibem

statinu s pryskyricemi

ani pro jednu skupinu, ani pro celek nebyl

dolozen priznivy dopad kombinace proti

monoterapii statinem na zlepseni prognozy
1 mortality Ci morbidity (sharmam, Ann int Med, 2009)



NIACIN - pokies mortality/morbidity
(sek. prevence)

te CPD - 5 let CPD - 15 let
0 | -

2%

14% B
-20 - >

27% 26% I celk. mortalita
KV mortalita

40 -

Infarkt myokardu

cévni mozk. prihoda

-60 - CDP, Canner, 2003



Niacin v kombinaci s blokatorem
prostaglandinovych rec. /aropiprantem

- zvySeni tolerance - pokles vyskytu navalu

adipocyty Immunitni Langerhansovy
systéem bb. epidermis

niacin

4% Niacin niacin
3 .

ANTILIPOLYT. PROTIZANETL. p

efekt efekt
kys. arachidonova

pGD, — NAVALY

laropiprant




U jaké podskupiny nemocn;’/ch muze
byt fenofibrat (+ statin) pfinosem?

studie velké KV prihody |podskupina velké KV prihody
(lek) -cela kohorta v podskupiné

FIELD -11% (NS 0TG > 2,3 mmolll
(fenofibrat) (NS) | ADL-C =09 -27% (NS)

KV+ (10 19% (NS) mmol/

ACCORD -89 (NS TG >2,3mmol/l
(fenofibrat ( ) JHDL-C = %?nolll -31% (NS)
+ statin) KV+ [ 0 14% (NS)

U hemocnych s [1 TG a [] HDL-C muze fenofibrat (+ statin)
shizovat mortalitu/morbiditu, doklady vsak chybi!!!




Inhibice ADP receptoru

e ticagrelor

bioaktivace aktivni T

| Inogrel

2 CYP W metabolit elihogre
cangrelor
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X__D IVASP-P RHO kinaza

| S— Iy [\\ 1 zména tvaru
TXA, rec. \

}Istlvace GP lib/llla

klopidogrel
tiklopidin
prasugrel
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