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Co od |écby DLP opravdu ocekavame ?

Snizeni rizika KV prihod a umrti



Kazdé snizeni LDL-¢c o0 1 mmol/l znamena...

Vliv sniZeni LDL-c na cévni pfihody podle CTT meta-analyzy
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Kazdé snizeni LDL-c o0 1 mmol/l znamena...

Ale pokles absolutniho rizika KV pfihody se zmensuje s klesajici hladinou LDL-c
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Co je hypolipidemicka lécba v roce 2017?

Snizeni TG/RLP-C
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Dlraz na dosahovani cilovych hodnot a titraci
davky statinu (post-hoc data studie EMPATHY)

Titrace terapie k LDL-c < 1,8mmol/l, Japonsko, 5144 pacienti s DM2 a retinopatii, sledovani 37 +/-13 mésicl

Patients who reached LDL-C target Patients who reached LDL-C target
range (average) range (at last visit)

0.00 T T T T T T T T 0.00 T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60
. Months since randomisation Months since randomisation
Number at risk
Standard 1206 1201 1180 1152 1057 795 677 492 269 122 23 852 847 826 797 732 549 442 306 165 64 11
Intensive 703 699 689 680 641 466 378 270 154 75 8 988 984 974 966 916 678 558 384 223 106 15

Itoh H, ESC Congress 2017, Barcelona 8/28/2017



Jak na hypercholesterolemii podle doporuceni?

Zmeéna postaveni ezetimibu a nové i PCSK9i
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Prehledy a stanoviska

Stanovisko vyboru Ceské spoleénosti pro aterosklerézu
k doporué¢enim ESC/EAS pro diagnostiku a lécbu
dyslipidemii z roku 2016
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Uvod

V srpnu 2016 byla publikovina no-
vé verze doporutengch postupi k dia-
gnostice alézbé dyslipidemit autorti za-
stupujicich Evropskou kardiologickou
spole¢nost (ESC) a Evropskou spole¢-
nost pro aterosklerdzu (EAS) (1). Jed-
na se 0 komplexni a rozsihly material,
pozménény pouze v nékterjch bodech
oproti piedchozi verzi a to na zaklade
novjich poznatki v této oblasti.

Vybor Ceské spoleénosti pro atero-
sklerézu (CSAT) zpracoval nisledujict
stanovisko jako souhrn nejdilezit&j-
sich a vjznamnych zmén, které uvede-
ny dokument odlisuji od predchazeji-
cich EAS/ESC guidelines z roku 2011
a od Stanoviska CSAT k témto dopo-
ruéenym postupim publikovaného
v roce 2013 (2). Vybor CSAT povazuje
doporugeni ESC/EAS 2016 pro mana-
gement dyslipidemii za vhodna i pro
zdravotni péti v Ceské republice.

Stanovisko CSAT komentuje vybra-
na doporuéeni, kterd jsou dle naseho
nazoru nejdilezitéjd pro klinickou pra-
xi, piipadné doporuéeni kontroverznéj-
ii povahy. Stanovisko jisté nenahrazuje
komentovani doporuéeni a zajemciim
o detailni znéni doporuéujeme k pro-
studovani pavodni a kompletni text.
Pii srovnéni souéasného a predchoziho

stanoviska CSAT z roku 2013 zista-
vaji obecnd pravidla hodnoceni ditkazii
pro doporuéent jednotlivjch intervenci
i pouzité formulace, které z nich vyply-
vaji (je doporuéeno, ma byt zvizeno,
miize byt za urgitych okolnosti zvaze-
no, nenidoporuéeno); sou¢asné Stano-
visko viak komentuje dilezité zmény,
zahrnujici i tabulkové shrnuti novinek.

Stanoveni kardiovaskuldrniho
rizika
Novi doporugeni zpteshuji hodno-
L

velmi vysokého rizika. Doporuéeni
jednoznaéné uvadéji, Ze osoby s cel-
kovym cholesterolem nad 8 mmol/1
nebo zvjienim krevniha tlaku nad
180/110 mm Hg patii do kategorie
vysokeého kardiovaskuldrntho (KV) ri-
zika i v pfipadé, 2e nemaji 2adny dalsi
rizikovy faktor.

Mezi faktory zvySujici vypoctené
KV riziko se nové dostivd zejména
fibrilace sini, hypertrofie levé komory
srdeéni, infekee virem HIV a jeji lécba
a 24vainé psychiatrické komorbidity

ceni stavii spojenyich s velmi vysoky
cévnim rizikem na zékladé zobrazova-
cich metod. Doporuéeni explicitng uvi-
daji, ze za ekvivalent velmi vysokého
rizika povaZujeme jednoznaéng nalez
aterosklerotického platu v korondrnich
&i karotickyjch tepnach a nikoli prosté

roziifeni tloustky intimomedialnih

kemplexu, Nemocni s diabetem bez
dalsich rizikovych faktora jsou klasi-
fikovani jako vysoce rizikovi, zatimeo
mladi diabetici 1. typu bez znamek or-
génového postizeni mohou mit riziko
stiedné zvySené nebo dokence nizké.
Diabetici s organovym pofkozenim
nebo s daldim hlavnim rizikovym
faktorem (koufeni, vyznamna hyper-
cholesterolemie nebo arteridlni hy-
pertenze) ziistavaji nadile v kategorii

(rameéek 5 originilniho dokumentu).

Kontroverzi ¢asti novych do-
poruéeni je role HDL-cholesterolu
(HDL-c) pfi uréovéni KV rizika, ktera
pies souasné poznatky nebyla v po-
sledni verzi prehodnocena. Zatimco
lze souhlasit s faktem, ze nizka hladi-
na HDL-¢ vjznamné zvyduje KV riziko,
protektivni roli vysolgch hladin HDL-c
(> 1,8 mmal/l) nepodporuji nalezy
2 poslednich epidemiologickych, gene-
tickych ani intervenénich studii. Proto
autofi tohoto Stanoviska doporuéuji
nadale pouZivat verzi tabulky SCORE
s celkovym cholesterolem konstruova-
né pro eskou populaci a nikoli tabul-
ky z evropskych doporuéeni (tabulka
7 originalniho dokumentu).
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IMPROVE-IT: statin + ezetimib = nizsi LDL-c =

nizsi KV riziko

Nejvétsi profit u nejrizikovéjsich = > 3 indikatory rizika
Vék > 75, diabetes, hypertenze, koureni, PAD, anamnéza CMP, anamnéza CABG, srde¢ni selhani, aGFR < 60ml/min/1,73m2
Figure: Risk Stratification By Treatment
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Simva (# of Events) 460 471 705
EZ/Simva (# of Events) 474 424 594

‘Nine independentriskindicators (1 pointper indicator): age=75 yrs, diabetes, hypertension, current
smoking, peripheral artery disease, prior stroke, prior coronary artery bypass grafting, history of heart
failure, andrenal dysfunction (eGFR<60 ml/min/1.73m?).

Bohula EA, JACC April 5, 2016, Volume 67,Issue 13, kongres ACC 2016



Vliv terapie statin + ezetimib na vyskyt KV prihod ve studii
IMPROVE-IT u pacientli po CABG

Primary efficacy endpoint

60 Prior CABG 60.0%

Prior CABG, simvastain/ezetimibe | 842 636 587 515 457 287 203 108
No prior CABG, simvastain/placebo | 8229 6837 6284 5875 5357 3948 3108 1765
No prior CABG, simvastain/ezetimibe | 8221 6735 6214 5860 5382 3997 3098 1798
0 1 2 3 4 5 6 7
Time (year) post-randomization

Eisen et al. European Heart Journal (2016) 0, 1-9.
doi:10.1093/eurheartj/ehw377



Co je ale v terapii DLP

opravdu nového?




Pfestoze o PCSK9 vime teprve 14 let, vime o ni vSichni
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Autosomal dominant hypercholesterolemia (ADH; OMIM144400), a risk factor for
coronary heart disease, is characterized by an increase in low-density lipoprotein
cholesterol levels that is associated with mutations in the genes L DILR (encoding
low-density lipoprotein receptor) or APOB (encoding apolipoprotein B). We
mapped a third locus associated with ADH, HCHOLA3 at 1p32, and now report
two mutations in the gene PCSK9 (encoding proprotein convertase
subtilisin/kexin type 9) that cause ADH. PCSK9 encodes NARC-1 (neural
apoptosis regulated convertase), a newly identified human subtilase that is
highly expressed in the liver and contributes to cholesterol homeostasis.
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Mohou to vSechno vyresit PCSK9 inhibitory?

Evolocumab

— FOURIER
* 27654 pacientl/5let
* 40-85 let
* Sekundarni prevence
« LDL1,8
e Ukonceni: 10/2017

Alirocumab

— ODYSSEY Outcomes
* 18000 pacientl/5 let (+2roky FU)
* Nad 40 let
*  Po AKS
* LDL>1,8 mmol/l
* Ukonceni: 12/2017

. listopadu 2016 vyzkumny program s

bococizumabem s vice nez 28 000
nemocnymi zastaven z rozhodnuti sponzora

Clinicaltrials.gov



Studie FOURIER: dosazeni cile na dosah,
resp. cil mame v hrsti

Primarni cil

Hazard ratio 0.85
(95% Cl, 0.79-0.92)
P<0.0001

Placebo

- —_
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| |

-
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Cumulative Incidence (%)
(0.0}

Sekundarni cil

Hazard ratio 0.80
11 - (95% Cl, 0.73-0.88) 9.9
P<0.00001
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0 6 12 18 24 30 36 0 6 12 18 24 30 36

No. at Risk Months No. at Risk Months
Placebo 13780 13278 12,825 1,871  7.610 3,690 686
Evolocumab 13784 13351 12939 12070  7.771 3746 B89  Frmomonab 13783 13807 13947  1gace  &oed EEE L6y

CV = Cardiovascular; Ml = Myocardial infarction; HR = Hazard ratio

Sabatine MS, et al . NEJM. [published online ahead of print March 17, 2017]. doi: 10.1056/NEJMoal615664



(Zrejmé) Vsichni pacienti léceni evolocumabem byli v
cilové hodnoté LDL-c < 1,8 mmol/I

2.6
- 24 ———o o o o— —o
% 2.2 Placebo
e 2.07 Median 2.38 mmol/L
£ 1.81
g 1.6 59% mean reduction (95% Cl 58-60), P < 0.001
5 1.4 Absolute reduction: 1.45 mmol/L (95% Cl 1.43-1.47)
2 1.2
QL 1.0-
2 08- L. - _e o— —————— —— —
O  (6- Evolocumab
5' 0.4- Median 0.78 mmol/L
— 0.2
0.0 - - - . . .

1 1 1 1 1 1 1 1 1
04 12 24 36 48 60 72 84 96 108 120 132 144 156 168

No. at risk ./ | Weeks

Placebo 13,779 13,251 13,151 12,954 12,596 12,311 10,812 6,926 3,352 790
Evolocumab 13,784 13,288 13,144 12,964 12,645 12,359 10,902 6,958 3,323 768

LDL-C was significantly reduced in the evolocumab group (median: 0.78 mmol/L) including 42%

who achieved levels < 0.65 mmol/L vs < 0.1% in the placebo group

Data shown are median values with 95% confidence intervals in the two arms; ITT.
Sabatine MS, et al . NEJM. [published online ahead of print March 17, 2017]. doi: 10.1056/NEJMoal1615664




Alirocumab: dosazeni hladin LDL-C <
0.65 a < 0.39 mmol/I

% pacientt s LDL-C <0.65 mmol/L % pacientti s LDL-C <0.39 mmol/L

r V 4 r V 4
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Baseline LDL-C, mmol/L (mg/dL) Baseline LDL-C, mmol/L (mg/clL)
n/N (75mg) 127/434  42/463  15/297 5/140 3778 1134 0/35 NN (75mg)  36/434 8/463 6/297 11140 178 0/34 0/35
n/N (150 mg) 252/417  207/573 53/281 17/154 5/66 2/38 0/30 n/N (150 mg) 117/417 72/573 16/281 41154 2/66 1/38 0/30
Data from pool of Phase 3 studies (safety population). Data from pool of Phase 3 studies (safety population).

Robinson J at al. Poster presented at the European Society of Cardiology
Congress, 27-31 August 2016, Rome, Italy



Alirocumab: dosazeni hladin LDL-C < 0.65 a < 0.39 mmol/I

Pooled Overall LDL-C LDL-C LDL-C

control alirocumab  =0.65 mmol/Lt <0.65 mmol/L* <0.39 mmol/L#

(n=1894) (n=3340) (n=2501) (n=839) (n=314)
Any TEAE, % (n) 77.1 (1461) 77.8 (2599) 76.6 (1917) 72.7 (610) 71.7 (225)
SAE, % (n) 15.4 (291) 16.0 (534) 15.4 (386) 15.4 (129) 13.1 (41)
Death, % (n) 1.2 (22) 0.7 (22) 0.7 (18) 0.5 (4) 0.3 (1)
TEAE leading to treatment 7.2 (137) 6.9 (232) 7.9 (197) 4.2 (35) 5.4 (17)

discontinuation, % (n)

Values below are events per 100 patient-years$ (n)

Neurological events (SMQ) 3.1 (71) 3.1 (134) 3.4 (105) 1.9 (20) 2.3 (9)
Neurocognitive disorders (CMQ) 7 (17) 7 (32) 0.8 (26) 0.5 (5) 0.3 (1)
Musculoskeletal (CMQ) 15.6 (328) 14.1 (559) 14.6 (413) 12.1 (116) 12.9 (45)
Ophthalmological TEAEs (SMQ) 1 (25) 4 (64) 1.5 (47) 1.2 (13) 1.3 (5)
Hepatic disorders (SMQ) 9 (45) 2 (95) 2.4 (75) 1.6 (17) 1.8 (7)
Cataracts (CMQ) 0.9 (21) 1.0 (43) 0.6 (19) 2.0 (21) 2.3 (9)
Patients with diabetes at baseline n=559 n=998 n=688 n=310 n=129
O ications OOy ¢ 8.7 (58) 8.5 (106) 7.7 62) 101 (37) 9.9 (15)
Patients without diabetes at baseline n=1335 n=2342 n=1813 n=529 n=185
Diabetes mellitus or diabetic 2.0 (33) 1.5 (46) 1.4 (32) 1.8 (12) 18 (4)

complications (CMQ)

Celkem byl vyskyt NU u pacient s LDL-C <0.65 vs s LDL-C 20.65 mmol/L SROVNATELY, véetné
neurologickych a neurokognitivnich prihod.
Veétsi vyskyt katarakty mezi témi co (v aliro i pbo vetvi) méli LDL-C <0.65 vs 20.65 mmol/L neumime
vysveétlit, ale nesouvisi s podavanim PCSKOi.
Robinson J at al. Poster presented at the European Society of Cardiology Congress, 27—31 August 2016, Rome, Italy
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(Nejen) v roce 2017 mlUzeme Cekat, ze pacienti budou

mit velmi nizké hladiny LDL-C
Viysledky analyzy studie FOURIER (2669 pac s LDL< 0,5mmol/| pfi evolocumabu)
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Giugliano RP, ESC Congress 2017, Barcelona 8/28/2017



(Nejen) v roce 2017 muzeme Cekat, Zze pacienti budou
mit velmi nizké hladiny LDL-C

Viysledky analyzy studie FOURIER (501 pac s LDL< 0,25mmol/| pti evolocumabu)

N=504: Median [IQR] LDL-C 0.18 [0.13-0.23] mM = 7 [5-9] mg/dL

Cardiovascular Efficacy

15 - Adj HR 0.69 =22.6 mM 30 .
(0.49-0.97) 0<0.26 mM
11.9 pP=0.03
Adj HR 0.59
10 - (0.37-0.92)
;g P=0.02
5 N
0 o

25 -

Cor Revasc

Ammin

CVD, MI, Stroke, UA,

CVD, MI, Stroke

20 -

15 -

10 -

5 4

0 4

Safety
Adj HR 0.94
(0.74-1.20) =26 mM
P=0.61 0<0.26 mM

23.3 92238

Adj HR 1.08

(0.63-1.85)

P=0.78
34 34
Serious adverse event AE -> drug

discontinued

Giugliano RP, ESC Congress 2017, Barcelona 8/28/2017



Ale dyslipidemie neni

jenom elevace

LDL-c...




Agonizace PPAR

Selective PPAR modulators (SPPARMSs)

1- Synthetic ligand binding

2- Specific conformational
transitions

3- Specific recruitment of
co-activator complexe(s)

4- Selective activation or

repression of a subset of genes

o Ligand

PPAR
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Figure 1 PPAR-agonists have the potential to trigger different
biological responses via the same receptor [34].

PPARa-agonist
molecular
mechanism

" Potent PPARa- agonist ™\

PPAR subtype selectivity (a, y, 8)

Ligand-specific binding and affinity
== NR conformational change
===} co-activator recruitment
= Ligand-specific gene expression pattern

=~ Increase / decrease or quenching of outcome effects

PPARa-agonist / TG and cholesterol () \ £ ALT/ 'y GT (liver) \

clinical effects

SPPARMa clinical
benefits vs comparable
doses of fenofibrate

SPPARMa-therapeutic potential

HDL and Apo A1 (4N ; . Homocysteine (cardiovascular)
FGF-21 (4) -~ Creatinine (kidney) -

reater efficacy: Reduced side effects?

TG and cholesterol (W) ALT/y GT (liver)
HDL and Apo A1l (4 Homocysteine

S FGF-21 (Q) Creatinine _

/‘\

Micro and macrovascular disease

NASH / NAFLD

Fruchart Cardiovascular Diabetology 2013, 12:82



Pemafibrat (K-877) 0,2mg 2x denné v pilotni studii

54 pacientt |éCenych statinem, TG 3, Ommol, LDL- ¢ 2,2 mmol/!

» o @O

el News Solutions Resources Search
PR Newswire

A UBM plc company
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f8elol Landmark Trial Entitled "PROMINENT" To Explore The

Prevention Of Heart Disease In Diabetic Patients With High
Triglycerides And Low HDL-C

(
O Trial will evaluate if lowering triglycerides and increasing functional HDL with Kowa's potent selective peroxisome proliferator activator receptor-
alpha (PPAR-alpha) modulator, K-877 (pemafibrate) can reduce the elevated risk of cardiovascular disease in high-risk diabetic patients who are
already taking statins

Jan 12, 2016, 09:00 ET from Kowa Research Institute, Inc.

Nordestgaard BE et al. 2015



Inhibitory CETP

Cetrapib Dalcetrapib Anacetrapib  Evacetrapib

Nazev studie |Dal- REVEAL ACCELERATE
OUTCOMES

Vyrobce ROCHE MSD Elli-Lilly
Davka (mg/d) |600 100 130

Populace ICHS + ICHS/ ICHS + AKS/
recentni AKS  ekvivalent riziko

Pocet 15 600 30 000 11 000

Plan ukonceni |5/2013 1/2017 9/12-6/2016

www.clinicaltrials.gov



Inhibitory CETP

Cetrapib Anacetrapib
Nazev studie REVEAL

Vyrobce MSD
Davka (mg/d) 100

Populace ICHS/
ekvivalent

Pocet 30000

Plan ukonceni 1/2017

www.clinicaltrials.gov



Inhibitory CETP
Anacetrapib ve studii REVEAL

vstupni lipidy pfi atorva : LDL-c 1,58, non-HDL-c 2,38, HDL-c 1,03 mmol/I

Measurement Absolute difference Proportional
mg/dL S| units difference

HDL cholesterol +43 +1.1 mmol/L 104%
Apolipoprotein Al +42 +0.4 g/L 36%
LDL cholesterol

- Direct (Genzyme) -26 -0.7 mmol/L -41%

- Beta-quantification® -11 -0.3 mmol/L -17%
Apolipoprotein B -12 -0.1 g/L -18%
Non-HDL cholesterol -17 -0.4 mmol/L -18%

* measured in a random subset of 2000 participants

Landray et al NEJM 2017



Inhibitory CETP
Anacetrapib ve studii REVEAL

vstupni lipidy pfi atorva : LDL-c 1,58, non-HDL-c 2,38, HDL-c 1,03 mmol/I

Participants with Event (%)

[
10y

[
o

%2

Anacetrapib Placebo
1640 (10.8%) 1803 (11.8%)
Rate ratio 0.91 (0.85 to 0.97)
P=0.004

Placebo

Anacetrapib

0 1 2 3 4

Years of Follow-up

Landray et al NEJM 2017



A stale jsme zvédavi...

terapie DLP?




Lipoproteinova aferéza:
pro vsechny...

...kdo ji potrebuji

Diky prof. V. Blahovi, FNHK



Antisense molekuly: spolecnost 1S4S...I0NIS

DNA oligonukleotidy

Translace :
Protein

Ribosom
Aminokyseliny

CARDIOVASCULAR

KYNAMRO® ApoB-100
|5|s-,\..='c.)\cm.t,E .;;poCAIII .
I515-FXIRx Factor XI
ISIS-CRPRy CRP
ISIS-APO(a)Rx .;;po(a) |
ISIS-ANGPTL3px ANGPTL3
ISIS-FVIIRx Factor VI

http://www.ionispharma.com/pipeline/



Tezké hypertriglycerdemie: familiarni
chylomikronemie

* Prvni genova terapie u Clovéka

- * GLYBERA
" ‘ ’ * MTP inhibice
| * Lomitapid
j * Anti-sense terapie
* Anti ApoB

At left is a normal plasma sample,
and at right is a plasma sample with

a milky appearance (lipemia) due to .
chylomicronemia * Anti apoClll

* Anti ANGPTL3

* Inhibice DGAT

Néekteré ale také pro hoFH



...a mozna budeme hladinu cholesterolu snizovat 1-2
injekcemi rocné

ORION 1, 497 pacientl, 1 nebo 2 aplikace inclisiranu s.c., sledovani 360 dnti

Mean percent change (¥95% CI)

300mg 300 mg 300 mg
50.9% reduction 38.6% reduction 19.0% reduction
10 1
. { .
" == Placebo
-10 A
20 P-value for all comparisons to placebo <0.0001 ==200mg
== 300 mg
=30 A
=== 500 mg
-40
-50 A
-60 -

0 30 60 90 120 150 180 210 240 270 300 330 360
Days from first injection

Ray K, ESC Congress 2017, Barcelona 8/29/2017



Co ocekavat od lécby DLP v roce 2017 a dale?

Duraz na dosahovani cilu: Statiny
casneji a vyssi davky

Kombinace hypolipidemik vcetne
fixnich

Biologicka hypolipidemicka lécbha

(Doufejme) mnohem vice
pacientu s lepsi progndzou




Chcete se dozvedét vice?

Pofada

O )
Ceska spolecnost pro aterosklerozu . J
e,

NH Hotel
Olomouc, 7.-9. prosince 2017
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