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Cholesterol: pro zivot opravdu dulezita latka
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Cholesterol: syntetizovan ve vsech jadernych bunkach

organismu
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Kde cholesterol nepotrebujeme?

Zdroj: google



A cholesterol v krvi?

gy

At left is a normal plasma sample,
and at right is a plasma sample with
a milky appearance (lipemia) due to
chylomicronemia

Bézneé skoro neni vidét, ale
nékdy...
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Sasa F, Kostner G: "Lipoproteins - Role in Health and
Diseases", 2012



Zasadni je retence lipoproteint v subendotelialnim
prostoru
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Eradicating the Burden of Atherosclerotic Cardiovascular Disease by Lowering Apolipoprotein B Lipoproteins Earlier in Life, Volume: 7, Issue: 20, DOI:
(10.1161/JAHA.118.009778)



...ktera je (nékdy) vratna, kdyz lipoproteiny zmizi...
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Eradicating the Burden of Atherosclerotic Cardiovascular Disease by Lowering Apolipoprotein B Lipoproteins Earlier in Life, Volume: 7, Issue: 20, DOI:
(10.1161/JAHA.118.009778)



...ale musi zmizet (skoro) uplné, protoze...
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...ale musi zmizet (skoro) upine, protoze...

Impaired hepatic
clearance of TRL
remnants

Impaired lipolysis of large
TRL to smaller

. @

Overproduction of
apoClll-containing TRLs

Impaired hydrolysis of TRL

Increased uptake of lipoproteins in artery °Y LPL on capillaries

wall and increased endothelial inflammation

Curr Atheroscler Rep (2016) 18: 59



Etiopatogeneticka klasifikace rizikovych faktort aterosklerdzy

Epidemiologicky rizikovy Patofyziologicka Dulikazy z klinickych intervencnich nebo genetickych
faktor aterosklerdézy reklasifikace studii

Zvysena koncentrace Ve s LDL-cholesterol ma dlkazy ze statinovych i
celkového, LDL-, non-HDL- Ka Uza I nl nestatinovych studii i MRS, ostatni z MRS

nebo remnantniho
cholesterolu

Koufreni cigaret Exacerbator U kurdkl s celoZivotné nizkym LDL-C v dusledku
genetickych vloh je riziko AS pfihod nizké

Diabetes mellitus Exacerbator Obdobné: diabetici geneticky disponovani s velmi
nizkou hladinou LDL-C maji nizké riziko AS prihod

Arterialni hypertenze Exacerbator Obdobné. Tézka hypertenze je pricinou vaskularnich
prihod i pfi nizkych hladindch LDL-C, ale nejde o AS
prihody.

Muiské pohlavi (vék) Exacerbator Osoby s geneticky celoZivotné nizkym LDL-C
nerozvijeji AS komplikace ani ve vysokém véku.

Nizké koncentrace HDL-C Exacerbator nebo Zadny benefit zvy$ovani HDL-C v klinickych studiich;
doprovodny faktor =~ MRS rovnéz neprokazaly benefit

Infekce Ch. pneumoniae Doprovodny faktor  Kauzalita vyloucena v klinickych studiich s ATB

ZvysSeni homocysteinu Doprovodny faktor  Kauzalita vylou¢ena v klinickych studiich se
snizovanim homocysteinu

Borén J, Williams KJ. Curr Opin Lipidol 2016, 27:473-483



Kdy je
cholesterol

vysoky ?




Vyvoj koncentrace celkového cholesterolu v CR
Stale jsme prilis vysoko,
ale ,normalni“ hladina T-C se snizila o 1mmol/I !

muzi zeny

mmol/I mmol/I
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Cifkova et al. Atherosclerosis 2010;211:676-681



Jakou koncentraci LDL-C byste pro
sebe za optimalni povazovali vy?

1. 2,0-3, 0 mmol/l
2. 1,0-2,0mmol/
3. 0,5-1,0mmol/
4. 0,0-0,5 mmol/




Proc se
cholesterolem
vV nizkém veku

zabyvat ?




Pokrocila ateroskleréza vznika, kdyz celkova
expozice cévni stény LDL-C dosahne 150 mmol/I
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Vrablik M et al. Hypertenze a KV prevence 2016



Stejha matematika plati i pro non-FH populaci
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Atherosclerosis 280 (2019) 21-27



Nova
paradigmata
pro eradikaci

aterosklerdzy
léecbou DLP




Experimentalni aterosklerdza je plne
reverzibilni v casnych fazich

25 - :
*
Advanced
20 7 Mature  Lesions Control
Lesions
15 -

10

Early
Lesions

% lesion area

20 30 40 50 60 70 Age (weeks)

Eradicating the Burden of Atherosclerotic Cardiovascular Disease by Lowering Apolipoprotein B Lipoproteins Earlier in Life, Volume: 7, Issue: 20, DOI:
(10.1161/JAHA.118.009778)



Novy lécebny pristup: intermitentni podavani
hypolipidemik od 2. dekady
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(10.1161/JAHA.118.009778)



Jak tedy lécit

DLP v roce
2019 7




Genové HMGCoA a CETP skore
358 205 ucastnikt 77 studii (76 061 KV prihod)

AHDL-C  ALDLC  AapoB
Group (95%Cl)  (95%Cl)  (95% Cl) ORyve (95%Cl)

Odds Ratio

Ference B JAMA. 2017;318(10):947-956



Nizky cholesterol dlouhodobé (celozivotné) = nejnizsi riziko
EAS konsenzus: LDL kauzalni pricinou AS KVO
200 studii, vice nez 2 miliony uc€astnikt, 150 000 KV pfihod, 20 milionu osobo-let
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Intenzivni lécba statinem nadale zakladni
(redukce LDL-C o0 50 %)

Koncentrace LDL-c na konci studie podle Iécebného ramene
ve studiich s intenzivni statinovou lécbou (mmol/I)

M Agresivni M Standard
3,32

2,82
2 46 2,58 2,61 2,52

2,07 1,89 1,99
1,71 16 1,67

N
A-Z PROVE-IT IDEAL SPARCL TNT SAGE JUPITER

Chan et al. Acta Neurol Scand 2011:
124: 188-195



Ezetimib pridava dalsich 20 % redukce LDL-C

Benefit statinu a ezetimibu ve srovnani

IMPROVE-IT

CTT Collaboration.
Lancet 2005; 366:1267-78;
Lancet 2010;376:1670-81.



Statin + ezetimib : velmi nizké hladiny LDL-C (<O, 8
mmol/L) u 6, 4 % ucastnikti studie IMPROVE-IT

700

B <30 mg/dL; n=971 (6.4%)
30-49 mg/dL; n=4780 (31%)
] 50-69 mg/dL; n=5504 (36%)
1270 mg/dL; n=4026 (26%)

600

Patients, No.

HNHHHHHHHHH”HH”HHHHHnnnnnn -

50 70 90 110 130 150
LDL-C Level Achieved at 1 mo, mg/dL

Giugliamo R et al. JAMA Cardiol. doi:10.1001/jamacardio.2017.0083



LDL Cholesterol: kombinace statin +/- eze + PCSK9 i

FOURIER ODYSSEY Outcomes

100, Placebo 101.4
' - - Plai:ebo - L 105 96.4 .
O\ et : A48.1
| —~ 90
= i § mg/dL
3 70 59% mean reduction (95%CI 58-60), P<0.00001 2 75 -
E — 60 -54.7%
}’_, = Absolute reduction: 56 mg/dl (95%CI 55-57) E,) i
: 3 45 - N ) 53.3
2 w0 ) c 42 irocuma
g o L . . . —+ § 30 376 3
20 | Evolocumab 15
(median 30 mg/dl, IQR 19-46 mg/dl)
10 - 0 . ‘ ‘ . .
o 0 4 8 12 16 20 24 28 32 36

92 144 136 168 Months Since Randomization

Sabatine MS et al. N Engl J Med. 2017 Mar 17. doi: 10.1056/NEJMo0a1615664. Steg et al. ACC Orlando, 2018



Primarni endpoint: kumulativni incidence velkych

pfihod

FOURIER

16— 14.6
Hazard ratio, 0.85 (95% Cl, 0.79-0.92)

144 p-0.001
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104 Placebo
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6.0

A4 53
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Q
< 61
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3 P=0.0003
0 T T T 1
0 1 ‘ 2 3 4
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Placebo 9462 8805 8201 3471 629 p(
Alirocumab 9462 8846 8345 3574 653



Adjusted Event Rate (probability)

LDL-C 0, 0 - 0, 5 mmol/I... Temna budoucnost

Makropulos

0.16 H
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0.12 H

0.10

0.08

0.06

LDL-C (mm) Adj HR (95% Cl)
<0.5 0.69 (0.56-0.85)
0.5-1.3 0.75 (0.64-0.86)
1.3-1.8 0.87 (0.73-1.04)
1.8-2.6 0.90 (0.78-1.04)
>2.6 referent

0.5

1.0 1.5

2.0 25 3.0 35
LDL-C (mmol/L) at 1 month

4.0 4.5

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



LDL-C 0, 0 - 0, 5 mmol/I... Temna budoucnost
Makropulos
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Jake
koncentrace
HDL-C si
mame prat ?




HDL- cholesterol a KV riziko

Ischaemic heart disease Myocardial infarction Ischaemic stroke
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Copenhagen General Population & Copenhagen City Heart Studies Madsen et al. Eur. Heart Journal, in press 2017




Pridani HDL-c nezlepsuje prediktivni hodnotu
SCORE

A 57 B 5-
SCORE model SCORE-HDL model
32 X
: :
2 2
= £
@) @)
®
5 5
Predicted, % Predicted, %

Martin B. Mortensen et al. Eur Heart J 2015;36:2446-2453

© The Author 2015. Published by Oxford University Press on behalf of the European Society of EU rﬂpear}
Cardiology. Heart Journa




Kolik chceme mit HDL-cholesterolu (a jakou
aktivitu CETP si prejeme) ?

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 SI units difference

HDL cholesterol +43 +1.1 mmol/L
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

Participants with Event (%)

15 -

10 -

Anacetrapib Placebo
Placebo
1640 (10.8%) 1803 (11.8%)
Rate ratio 0.91 (0.85 to 0.97)
P=0.004
Anacetrapib
1 2 3 4

Years of Follow-up

Landray et al NEJM 2017



Probucol:
antiaterogenni pusobeni nizsi aktivity CETP ?

‘—_7. Small dense LDL,[],
-

- LDL
oxidation ﬂ-).

Oxidized
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Hepatic VLDL
synthesis & secretion
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PreBHDL 1}
ey _'w‘ . Atherosclerosis 2018 278, 286-298DOI: (10.1016/j.atherosclerosis.2018.09.035)
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Budoucnost patri aluminiu




Budoucnost patri aluminid antisense a
siRNA technologiim

* Antisense technology can act on a target RNA in a variety of ways to treat

human diseases

Reduces target RNA &
prevents production of
protein

RNase H1

J ‘IJ}”“'I)M’""I W

mRNA for disease-causing
protein -

Example: IONIS-TTRg, (Hereditary
TTR Amyloidosis)

Removes toxic RNA
(coding and noncoding)

RNase H1

2 S8 o
.—-_'—-

-

Increases production of
therapeutic protein

Introns

1 l
T 0 0

Shortened SMN protein Full-length SMN protein

Example: IONIS-DMPKGg, (Myotonic
Dystrophy I)

Example: IONIS-SMNg, (Spinal
Muscular Atrophy)




siRNA: intracelularni interference s genovou transkripci
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Fitzgerald K, Frank-Kamenetsky M, Shulga-Morskaya S et al. Effect of an RNA interference drug on the synthesis of proprotein convertase
subtilisin/kexin type 9 (PCSK9) and the concentration of serum LDL cholesterol in healthy volunteers: a randomised, single-blind, placebo-
controlled, phase 1 trial. Lancet 2014;383:60-8. PUBMED http://www.ncbi.nlm.nih.gov/pubmed/24094767



Inclisiran- siRNA proti PCSK9

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

Mean percent change (+¥95% CI)

|

50.9% reduction

30

300mg

300 mg 300 mg
38.6% reduction 19.0% reduction

60

90

120

T

P-value for all comparisons to placebo <0.0001

== Placebo
== 200mg
== 300 mg

=500 mg

150 180 210 240 270 300 330 360
Days from first injection

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



VOLANESORSEN: anti-sense apoC3

Zména koncentrace apolipoproteinu C-lll (APOC3), triglycerida a HDL-cholesterolu

—@— Placebo ISIS 304801, 100 mg ISIS 304801, 200 mg  —fe— ISIS 304801, 300 mg

A APOC3

Treatment period

25+

(=}
I

-25-

Mean Percentage Change
in APOC3 Level
)
&
3
T

-75

) X r Y A T T T 1
8 15 29 43 57 71 85 92 99 127 176
Study Day

B Triglycerides

Treatment period

254
|
&9 T
=

55
v
g2
€8 -25-
o>

g .20
a2
=l-'
g

27 o4

-754

A A& A& T 7 T Y
15 29 43 57 71 85 92 99 127 176
Study Day

C HDL Cholesterol

604 Treatment period

Mean Percentage Change
in HDL Cholesterol Level

Gaudet D et al. N Engl J Med i
2015;373:438-447. A E R A AR AR
1 8

Y A A T T T 1
15 29 43 57 71 85 92 99 127 176
Study Day




Lécba DLP (a KV rizika) v roce 2019 i dale...

Casna diagnostika a intervence

LDL-C = primarni lécebny cil

Statiny zakladem |écby (davka, casna iniciace)

Kombinace statin + ezetimib (ucCinnost +,
bezpecnost +), + PPARagonisté, omega3MK...

Biotechnologie, nové molekuly...
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> diagnosika dyslipidemil a jeji ¢ skall, racien dlni diferencialni diagnostika DLP,
iniciace a monil orace hypolipidemicle formakoterapie.
€3 novés hypolipidemika v praxi.
Prednéiejici:
Prof. MUDr. Michal VruHﬂ(, Ph.D.
g doc. MUDx. Jan Diﬂm, CSe.
2 MU Dr. Samuel Heller, Ph.D.
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(D Prosime, registrujte se na webu www.lec badlp.cz pro zasilani remindert a potvrani o s2asti.
D Vadslavact akse js poradana die Stavevekého pradpian CLK 2 14 a bude chodnecena 2 kradity.
O Odborné garance: Pref. MUDr. Michdl Veablik, Ph.D.
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