Muzeme snizit mikrovaskularni
kardiovaskularni riziko?



LDL cholesterol stale primarni cil 1é¢by

LDL-C is recommended as the primary target for treatment. A

5uld be considered as a treatment target if other analyses are not H A

Non HDL-C should be considered as a secondary treatment target. “ B
AoB shoulthbe considered as a secondary treatment target, when B
available,

HDL-C is not recommended as a target for treatment. A

The ratios apoB/apoAl and non-HDL-C/HDL-C are not recommended as B
targets for treatment.

European Heart Journal 2016 — doi:10.1093/eurheart/ehv272



...a z toho vyplyva lécba

Recommendations

Prescribe statin up to the highest recommended dose or highest
tolerable dose to reach the goal.
1.Statin

In the case of statin intolerance, ezetimibe or bile acid sequestrants,
or these combined, should be considered.

If the goal is not reached, statin combination with a cholesterol
absorption inhibitor should be considered. 2. Ezetimib

If the goal is not reached, statin combination with a bile acid
sequestrant may be considered.

3. Pryskyrice
In patients at very high-risk, with persistent high LDL-C despite

treatment with maximal tolerated statin dose, in combination with

ezetimibe or in patients with statin intolerance, a PCSK9 inhibitor may

be considered.

European Heart Journal 2016 — doi:10.1093/eurheart/ehv272
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1. Kearney PM et al. Cholesterol Treatment trialists. Efficacy of cholesterol- lowering therapy in 18 686 people with diabetes in 14 randomised trils of statins: a meta-analysis. Lancet
2008; 371: 117-125 ; 2. Vrablik M. Evropsky konsenzus Kk otdazkam aterogenni dyslipidemie a kombinacni lécbe statinem a fibratem. Kardiol Rev Int Med 2016; 18(1): 61— 66



Aterogenni dyslipidémie

Lipid-poor * hypertriglyceridémie
_—> apoA-I1— *

» nizky HDL-C

* vySSi zastoupeni
malych denznich LDL
castic

* zvySena koncentrace

apolipoproteinu B
INTESTINE

* vySSi LDL-C (Casto
jen lehce)

J

Blackett PR. et al. Secondary hypertriglyceridemia in children and adolescents. Journal of Clinical Lipidology 2015; 9:529-40



Hypertriglyceridémie v populaci

84 177 pacientii v Copenhagen General Population Study

Mild-to-moderately Severely
elevated triglycerides elevated triglycerides

Often due to Often due to diabetes,
overweight-obesity and diabetes alcohol and genes Often due to
overweight-obesity and diabetes
27% 0.1%
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2 3 4 5 6 7 8 9 10 11 12 13 14
S5 3.0 3.5

176 264 352 440 528 616 704 792 880 968 1056 1144 1232 1320
97 116 135 154

Nonfasting triglycerides

Nonfasting remnant cholesterol

Nordestgaard BG. Triglyceride-Rich Lipoproteins and Atherosclerotic Cardiovascular Disease . New Insights From Epidemiology, Genetics, and Biology. Circulation
Research. 2016;118:547-563



“openhagen General Population Stuc

Mocatia infartion ————— \ ztah TG (,,nonfasting*)

N=96,394 (Events=3,287) N=93,410 (Events=7,183)

il e e alM, CMP, ICHS a
celkové mortality

1 3,2x

Hazard ratio for myocardial infarction
Hazard ratio for ischemic heart disease

3 4 5 6 7 4 5 6 7 mmolL

88 176 264 352 440 528 616 mg/dL 88 176 264 352 440 528 616 mg/dl Ischemi K
All-cause mortality schemic stroke

N=98.515 (Events=14,547) N=97.442 (Events=2,994)
Median follow-up 6 years Median follow-up 6 years

Nonfasting triglycerides Nonfasting triglycerides

1 3,2x

Hazard ratio for all-cause mortality
Hazard ratio for ischemic stroke

4 5 6 7 mmol/L 1 4 5 6 7 mmolL

Nordestgaard BG. Triglycerides and cardiovascula disease. Lancet. 2014;384:626— 88 176 264 352 440 528 616 mg/dL 88 176 264 352 440 528 616 mg/dL
635

Nonfasting triglycerides Nonfasting triglycerides




Biologicky pohled na vztah TG bohatych Castic
a aterosklerozy

Remnant cholesterol

<20 20-25 25-30 >30
BMI (kg/m?)

C holuslc.rol

Tm..l) cerides

Plasma

LDL T

Remnants T

FFA +
Monoacyl-
glycerol

Remnants

CRP (mg/L)
4 8 16 32

2

-

1 3 5 7 9 1
LDL cholesterol (mmol/L)

CRP (mg/L)
2 4 8 16 32

1 3 5 7 9 1
Remnant cholesterol (mmol/L)

1. Nordestgaard BG, Varbo A. Triglycerides and
cardiovascular disease. Lancet. 2014;384:626—
635.

2. Varbo A et al. Elevated remnant cholesterol
causes both low-grade inflammation and
ischemic heart disease, whereas elevated low-
density lipoprotein cholesterol causes ischemic
heart disease without

inflammation. Circulation. 2013;128:1298-1309.



4 ® W o
Jak to s témi TG vlastné je?
» M¢feni TG
* vyhoda: pfime¢ méteni
* nevyhoda: mohou byt degradovany ve vétsSiné bunck v téle — pochybnosti o
tom, Ze by byly pfi¢inou AS

» Aterogenni neni CH ani TG, ale lipoproteinové ¢astice, které je nesou

» Vysoka hladina TG by méla byt vnimana jako marker vyssi hladiny
cholesterolu v triglyceridy-bohatych lipoproteinovych ¢asticich

» Limitaci je rozdilné zastoupeni TG a CH v TG bohatych casticich,
lepSim prediktorem se zda remnantni cholesterol (zatim neni
standardizovano)



Fibraty - fenofibrat

* agonisté nitrojadernych PPAR — o (peroxisome proliferator — activated
receptor- alfa) — regulace exprese ruznych oblasti genomu, jejich ucCinek
velmi komplexni

* zvySeni aktivity lipoproteinove lipazy — urychleni katabolismu Castic
bohatych na TG

* sniZeni jaterni syntézy apo B — VLDL

* Indukce beta-oxidace mastnych kyselin a jejich zvysena utilizace
v hepatocytu

* vzestup apolipoproteinu A (majoritniho apolipoproteinu HDL-C)
* schopnost modifikace kvality LDL cCastic, snizuji podil nejaterogennéjSich
malych denznich LDL Castic az o 50%

* snizeni produkce lipoproteinovych Castic bunkami stfrevni mukozy —
snizeni postpradialni hyperlipémie



Studie FIELD - vliv na KV prihody

HR 0,89 HR 0,85 HR 0,76 HR 0,74
P=0,035 P=0,02 P< 0,05 P< 0,05.

dence WKhstihod (%hizky HDL-c nizky HDLc +
1G>2,3

Scott R et al. Effects of fenofibrate treatment on cardiovascular disease risk in 9,795 individuals with type 2 diabetes and various components of the metabolic syndrome: the
Fenofibrate Intervention and Event Lowering in Diabetes (FIELD) study. Diabetes Care 2009; 32(3):493-8



Studie ACCORD - vhodna volba pacienta

. l 4.95% ARR
17.32% 7.6% ARF

m SMV m SMV+Fenofibrate

16.3%

10.11%

TG<2,3 mmol/l a/nebo TG22,3+HDL<0,9 LDL< 2,6 mmol/l +
HDL-C>0,9 mmol/l nonHDL-C23,4 mmol/l

NNT:=20 NNT.=13
Velke KV prihody (primarni endpoint): smrt z KV pricin, nefatalni IM a CMP

ACCORD Study Group. N Engl J Med 2010; 362: 1563



Meta-analyza 2428 pacientu 1éCenych fenofibratem v.s. 2293
pacienti na placebu

/B Subgroups with Dyslipidemia

Study
ACCORD
FIELD
BIP
HHS

VA-HIT

Odds Ratio (95% CI)
W

——

=

I

J 31%
3 27%
3 39%
3 78%
3 28%

Summary 0.65 (0.54-0.78) Q J’ 3 5 0/0

T
0.16

1 1T 1T 1 1 L
0.25 0.40 0.63 1.00 1.58

/A No Atherogenic Dyslipidemia

Study Odds Ratio (95% CI:)

ACCORD —!—

FIELD _!_

BIP _!__

HHS —

VA-HIT —

Summary 0.94 (0.84-1.05) Q -69%0
\ 0.16  0.25 0.40 0.63 1.60'—1.I58

Kritéria aterogenni dyslipidémie TG > 2.30 mmol/l, HDL-C < 0.88 mmol/I

Lécba fibraty redukuje KV riziko u nemocnych s

aterogenni DLP

Bruckert E et al J Cardiovasc PharmacolT 2011. 57:267. Sacks FM et al. N Engl J Med 2010



Tedy... i fibraty (fenofibrat) ma v 1écbé
dyslipidémii sve misto

Reemmewster o~ [T
Drug treatment should be considered | hlgh -risk patient§ with
TG >2.3 mmol/L (200 mg/dL).

Statin treatment may be considered as the first drug of choice for B
heducing CVD rigk in high-risk individuals with hypertriglyceridaemia.

In high-risk patients with TG >2.3 mmol/L (260 mg/db~despite statin C
treatment, fenofibrate may be considered ih combination with statins.

European Heart Journal 2016 — doi:10.1093/eurheart/ehv272




Studie FIELD - snizeni mikrovaskularnich
komplikaci u diabetiku

31% p=0,0002

Rajamani et al. Lancet 2009; 373: 1780-1788



Diabeticka retinopatie

* nejcastéjsi pri¢ina slepoty v
produktivnim véku ve vyspélych zemich

* po 10 letech trvani DM je DR patrna u
50% pacientu, po 20 letech u 75%

pacienti

* proliferativni DR u vice nez 25% pac.

» ve studii UKPDS riziko
mikrovaskularnich komplikaci u DM
2.typu asociovano s hyperglykémii a art.
hypertenzi (nezavisle)

| HbAlco 1% — | rizika
mikrovaskularnich komplikaci o 37%

* | systolick¢ho TK o 10 mmHg — | rizika
mikrovaskularnich komplikaci o 11%




Diabeticka retinopatie a poruchy
metabolismu lipoproteinu

* 1 TCH, LDL-C, TG jsou asociovany s progresi retinopatie , rozvojem
makularniho edému 23

 prokazana rovnéz asociace mezi zavaznosti retinopatie a koncentraci
apoB, negativni asociace s koncentraci HDL-C #

 vlIv statinu na DR sledovan v celé fadé studii
* studie CARDS (atorvastatin vs placebo u diabetiki)

» mén¢ Casté laserové oSetfeni DR v atorvastatinové vétvi (v trendu, ns)
* nezaznamenan vliv na progresi diabetické retinopatie

1. Davis MD et al. Invest Ophthalmol Vis Sci. 1998;39:233-252; 2. Ucgun NI et. al. Ann NY Acad Sci. 2007;1100:213-217.
3. Miljanovic B et al. , Diabetes. 2004;53:2883-2892.; 4. Lyons TJ.et al. Invest Ophthalmol Vis Sci. 2004;45:910-918; 5. Colhoun HM et al. Lancet. 2004;364:685-696.



Studie FIELD

(Fenofibrate Intervention and Event Lowering in Diabetes)

* 10 000 diabetikt 2. typu
e fenofibrat 200 mg/den vs. placebo

e pi1 pravidelnych kontrolach
hodnoceno o¢ni pozadi

* u 1012 pacientu provedena
stereoskopicka fotodokumentace
sitnice v 7 standartnich polich,
snimky hodnoceny podle kriterii
ETDRS (Early Treatment Diabetic
Retinopathy)
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HR: 0.69 (95% Cl: 0.56 - 0.84), p = 0.0002 M Placebo

2 3 4

Time since randomisation (years)




Studie FIELD - vysledky

* Potieba laserove 1éCby vyrazné vyssi u osob s hure kompenzovanou
glykémii C1 arterialni hypertenzi

*-31%  prvni laserove osSetfeni obecné 0=0.0002
« -31% pro makulopatii 0=0.002
* -30% pro proliferativni DR 0=0.015
e -3/%  uzti laseru celkem p=0.0003

* -49%  uziti laseru u pacientu, ktefi na
pocatku studie nem¢li znamky DR p=0.0002
* progrese DR zpomalena v 79% pripadu



Lipidové uéinky KOMPLEXNI Protizdnétlivé ticinky
13 oxidace MK o z | aktivita NK-bb

1 lipoproteinova lipaza PUSOBENI | aktivita AP1

1 apolipoprotein V | interleukin 6

7 velikost LDL | cyklooxygenaza 2

1 apolipoprotein Al, All | prostacyklin

+ HDL-C | VCAM-1
lapolipoprotein CIII | MCP-1, MMP-9

T TG | endotelin 1

. . A
Antiapoptotické ucinky Anf{tqngtogenm ucinky
1] proteinkindza aktivovana ! 4 thlt.a SPI
AMP | signalizace VEGF
| fosforylace LRP6
| Wnt signalizace
Antioxidacni ucinky | proliferace bunék epitelu

T superoxiddismutaza | novotvorba kapilar
| oxidacni stres

1 endotelidlni NO syntaza

1 signalizace IGFIR

| apoptoza endotelialnich bunék
| apoptdza pigmentového
epitelu sitnice

Podle Noonan JE et al. Diabetes 2013; 62: 3968—3975.



ACCORD - Eye sub study
snizeni relativniho rizika progrese DR 0 40%

Fenofibrate vs Placebo
—&— Progression of diabetic retinopathy* == Moderate vision loss'

00 0.2 04 0.6 0.8 1.0 1.2 14 16 1.8
avors fenofibrate h .
Adjusted Odds Ratio (95% Cl)

‘At least 3 steps on the ETDRS Severity scale;
'Loss of visual acuity (Snellen chart) by at least 3 lines in either eye.

ACCORD Study Group and ACCORD Eye Study Group. N Eng J Med. 2010; 363: 233-244



Studie FIELD — amputace dolni koncetiny

C Any amputations due to diabetes

25 A Minor amputations

2= == Placebo
w— Fenofibrate

Cumulative risk (%)
n

HR 0-54 (95% CI 0-34-0-85); p=0-007

Cumulative risk (%)
[
|

Number at risk
Placebo
Fenofibrate

| I I | I 1

Number at risk P_d_g"_
4900 4858 4799 4736 4655 2618 870

Placebo
Fenofibrate 4895 4859 4795 4727 4633 2625 883— l .

R S 4675 2637 879
4862 4799 4731 4632 2622 882

L= LW S Vv

Fenofibrate 4895




Souhrn

* primarnim cilem 1¢¢by dyslipidémii je nadale LDL cholesterol,
nicmén¢ zejmena u diabetiku a pacientu s metabolickym syndromem
je porucha metabolismu lipoproteinti komplexni kvalitativné —
kvantitativni (1 TC, 1 LDL-C, 1TG, | HDL-C, 1sdLDL, 1apoB,
Tnon HDL-C)

* VyS$s§i hladina TG (zeyména ,,nelacnych*) je spojena s vySSim rizikem
KV 1 celkové mortality

* Vysoka hladina TG by me¢la byt vnimana jako marker cholesterolu
obsazen¢ho v triglyceridy-bohatych Casticich



Souhrn

 Fenofibrat - agonista nitrojadernych PPAR — a, plisobi velmi
komplexnim mechanismem regulaci exprese ruznych oblasti
genomu

* ma ucinky hypolipidemicke, antiapoptoticke, protizanétlive,
antioxidacni a antiangiogenni

* u pacientu s aterogenni dyslipidémii vede ke snizeni rizika
makrovaskularnich komplikaci

* zeymena svymi antioxidacnimi, protizanétlivymi a antiangiogennimi
mechanismy snizuji riziko mikrovaskulalnich komplikaci u diabetiku






