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Neexistuje
jedno KVO

* Behera, Sudhanshu &
Pramanik, Krishna & Nayak,
Dr. Manasa. (2015). Nedavny
pokrok v [écbé
kardiovaskularnich
onemocneéni: konvencni
terapie nanotechnologii.
Soucasny farmaceuticky
design. 21.
10.2174/1381612821666150
817104635.

Types of CVD

Description

Symptoms

Risk factors

I. Coronary heant discasecs

II. Stroke

I1I. Rheumatic heart dis-
case and Rheumatic fever

Ischemic heart disease (IHD): most
common type

Common form of CVD and three
calegories:
(i) Ischemic stroke; (ii) hemorrhagic
stroke; (1) Transient 1schemic attack

[nflammation of the heart valves and
heart muscle caused rheumatic fever
(streptococcal bacteria); begins as a sore
throat or tonsillitis in children

(1) Heart attack;

(i1} Angina at chronic condition

Brain damage, leading to a

sudden impairments; weakness

often on one side of the body

(1) Shoriness of breath, fatigue,
irregular heart beats, chest pamn

and fainting.

(it) Fever, pain and swelling of

the joints, nausea, stomach
cramps and vomiting

High BP, high BC, tobacco use, unhecalthy
diet, physical inactivity, diabetes,
advancing age, inherted disposition
High BC, tobacco use, unhealthy diet,
physical inactivity, diabetes, and

advancing age

IV. Congenital heart
discase

Malformations of heart or central blood
vessel at birth or during gestation (c.g.,
hole in heart, abnormal valves, and
abnormal heart chambers)

Breathlessness or a failure to
attain normal growth and
development

Maternal alcohol and medicines use; ma-
ternal infection (e.g., rubella); poor mater-
nal nutrition; close bloed relationship
between parents consanguinity

V. Peripheral vascular
discase

Peripheral arterial disease;
Two important forms;

(i) Atherosclerosis (i) Abdominal aortic
aneurysm

Long-standing high BP; Marfan
syndrome; tangential heart disorders,
syphilis, and other infectious and
inflammatory disorders

V1. Deep venous thrombo-
sis (DVT) and pulmonary
embolism

V1L Other cardiovascular

discascs

The blood clots in the leg veins, which
can dislodge and move to the heart and
lungs

Tumors of the heart; vascular tumors of
the brain; disorders of heart muscle
{cardiomyopathy ); heant valve discases

Surgery, obesity, cancer, recent childbirth,
use of contraceptive and hormone
replacement therapy, long periods of im-
mortality and previous episode of DVT

[BF: Blood pressure; BC: Blood cholesterol]



Tedy neni ani jedna genetika KVO

Transkripcni a epigeneticka regulace
makrofagu pfri aterosklerdze

f [
| |

ky ATAC-seq |'| ATAC-seq

| |

| H3K79me2

i H3K79me3

/

A-H3K36me3

&l
H3K27ac—+ ‘v H3K27ac |
[ | H3Kame3 | | l y
[ | Y
H3K4mel, | | || | [ y4
1 | | | /
| 1‘ { | | &
[ 'c' \ vnl \ | A
: 3 [ A\ / AAE T b
5 Cene body 3
nhancer AT Promoter AT
I3K4mel@, 70 : /"_’"‘3\ ) H3Kdme3 o /_’S \
13K2 /MJ (NFXB Y aog) e o pisxz/dc-q{ £ Ncresrpy R /o
IPUL | AP-1 ‘S ‘ ..—-.J\PUI | AP-1 | B
\ £ / » { A ;

SDTFs  LDTFs
Nucleosome

Kuznetsova , T., Prange , KHM, Glass , CK et al. Transkripni a epigenetické
regulace makrofagu pfi ateroskleréze . Nat Rev Cardiol 17, 216-228 (2020).

Molekularne qgne,ticky ramec, ktery
e zakladem plicni arterialni

ypertenze
ﬁ_\\/—\‘(d{(_i:.wz.u.wruUJ K 3.1 ALFI) K.m'
~ =) (KCNK3) s ((ABCCS)
[ 17 (?%h

|

rd ’ -
il ILQREE || R T
FACVRL1 ! ; T
(ENG) (ACVRL1) | K HO

End(.)glin |

K
BMPR2Z - .
: Caveolin 1
(BMPR2) L (CAV1) -
1. ATP13A3 ! '-QE%SEEAc;\:'
‘.:' ( (ATP13A3) CS!S%P A > Eibt) g
la SMADS '
ATP ADP (SMAD9) Integrated
stress response
Endosome
S
s ]
o] \
ASOX17>; .
|".‘SOX17)/| - - l@ - P

Southgate , L., Machado , RD, Graf , S. a kol. Molekularni zakladni
geneticky ramec plicni arterialni hypertenze . Nat Rev Cardiol 17, 85-95

(2020).



cesta od genotypu k fenotypu

Genetickeé faktory ve vyvoji onemocnéni : dlouha

Subclinical Disease

|

Biochemical/Physiological Markers

|

Lifestyle/Enviromental Factors

Epigenetické faktory

Carotid IMT

Coronary Calcium
—*| Endothelial Dysfunction
Others...

LDL-C/HDL-C
Triglycerides
Blood Pressure
%pergluycemualolabetes
|

New Ia/arkers (CRP...)

By Sical Actviy
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>| Diet/Alcohol
Air Pollution
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Kumulativni LDLc (mmol/l)

Vyznam genetickych rizik pro cévni zdravi: kumulativni expozice

FH = dramatické urychleni cévnich zmén
Riziko vzniku ICHS pri celozivotné velmi vysoké hladine LDLc

Zenské pohlavi

Homozygotni FH Heterozygotni FH
200
53 let
Hranice vzniku
12,5 let ICHS 35 let
150 55years
Zahajeni vysoké
davky statinu
100
Zahajeni nizké
davky statinu
50
Bez FH
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Vrablik M. Hypertenze a KV prevence, 2015, 4: 44-49.



Frekvence rizikovych znaku a jejich vliv na fenotyp

Effect size

Low

Rare variants of
small effect
very hard to identify
by genetic means
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Monogenni a polygenni determinace

Vzacny

Penetrance t

Variabilita fenotypu ‘
Fenotyp od narozeni

Environmentalni faktory

dopad l

Castéjsi

Penetrance

Variabilita fenotypu
Fenotyp béhem zivota
Environmentalni faktory
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| ASKVO?

| Na vyvoji
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Manhattan plot of CAD additive meta-analysis results
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* Y axis was truncated at P=1E-20

Ruth McPhersonova. Vyzkum krevniho obéhu. Genetics of Coronary Artery Disease, svazek: 118, vydani: 4, strany: 564-578, DOI:

(10.1161/CIRCRESAHA.115.306566)



CUKROVKA

NEZNAME GENOVE
OBLASTI NEZAVISLE NA
TRADICNICH RIZIKOVYCH
FAKTORECH

Vrablik, M.; Dlouhd, D.; Todorovova , V.;
Stefler, D.; Hubacek, JA Genetika of
Kardiovaskularni Nemoc : Jak daleko
jsme od personalizovaného rizika KVO
Predikce a fizeni? Int. J. Mol. Sci. 2021 ,
22 ,4182.

MTNR1B KCNQ1

SLC16A13
JAZF1 IRS1
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TCF7L2

PSMD6
ANRIL

MRAS

BNF
CRNA5

EGLN2

DB4 BDNF

CRNAS CYP2A6

KOURENI

OBEZITA

QPTCL SEC16B
NEgR1
SLC39A8 BDNF
HCAR PRKD1
TMEM1 LDLRAP1
8
APOE cCkR
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APOA5S
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DYSLIPIDEMIE

NPC1L1

ANGPTL4
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Epigenetika : vSe je jeste slozitgjsi...

miRNA Function

miR-15 family, miR-34 family, miR-499, miR-320, miR-24,
miR-1, miR-16, miR-21, miR-92a, miR-375, miR-103/107,
miR-133a/b, miR-214
miR-34a, miR-217, miR-146a Endothelial cell senescence
miR-126, miR-31, miR-17-3p Vascular inflammation
SMC (smooth muscle cell) ditferentia-

tion, survival, proliferation, and dedit-

Ditferently regulated in heart tissue in
response to myocardial infarction

miR-21, miR-221, miR-222, miR-143/145 cluster, miR-1,

miR-10a o
ferentiation

miR-155, miR-125a-5p Monocytc.es/macrophages lipid uptake
and inflammatory responses

miR-146a, miR-128, miR-365, miR-503 Etfect on migration of macrophages

miR-33, miR-302a, miR-122, miR-370, miR-335, miR-378,

miR-27, miR-125a-5p, miR-33a/b, miR-144, miR-223, miR-

148a, miR-128-1

Cholesterol homeostasis and fatty acid
oxidation

Vrablik, M.; Dlouhd, D.; Todorovova , V.; Stefler , D.; Hubacek, JA Genetika of
Kardiovaskularni Nemoc : Jak daleko jsme od personalizovaného rizika KVO Predikce a
fizeni? Int. J. Mol. Sci. 2021 , 22, 4182.



Genetické faktory a faktory zivotniho stylu stejné
dulezité pri urcovani rizika ASKVO

A Atherosclerosis Risk in Communities

Genetic Risk Lifestyle Risk
0259 High; hazard ratio, 1.75 (1.46-2.10) 0-259 — Unfavorable; hazard ratio, 1.71 (1.47-1.98)
Intermediate; hazard ratio, 1.27 (1.09-1.49) Intermediate; hazard ratio, 1.18 (1.02-1.36)
0.20 = Low (reference) 0.20 = Favorable (reference)

0.154 0.154

0.10+ 0.104

0.05+ 0.05+

Standardized Coronary Event Rate

Years of Follow-up Years of Follow-up

Khera, Emdin a kol. N Engl J Med 2016; 375:2349-2358



Polygenni rizikove skore (PRS) a KV riziko

Low genetic risk High genetic risk
~ 4.3% = 11.4%

Low genetic risk High genetic risk
= 6.0% = 12.9%

<5% 22.9.9%0
Low CVD risk Intermediate CVD risk High CVD risk Very high CVD risk
< 5%

N

10-year CVD risk = 7% 10-year ASCVD risk = 8.7%

” 0" o

P 2 )

-

60-year old woman

Western European ancestry

51-year old man

SBP untreated 140 mmHg
Non-HDL-cholesterol 214 mg/dl
No diabetes mellitus, Non-smoking

SBP untreated 150 mmHg European Heart Journal (2022) 4

TC/HDL-C/LDL-C 230/50/165 mg/dl , 1712 — 1714
Diabetic, Non-smoking




Zdravy zivotni styl: dulezity pro vsechny, ale zv

ty s genetickym rizikem ASKVO

/7

ast

€ pro

B Favorable lifestyle [l Intermediate lifestyle

Il Unfavorable lifestyle

A Atherosclerosis Risk in Communities

Standardized 10-Yr Coronary Event Rate

48 50 73

Intermediate

Genetic Risk

3.1 43 5.8

Low

High

B Women's Genome Health Study

12+

Standardized 10-Yr Coronary Event Rate

14 19 33

12 14 138

Intermediate

Genetic Risk

Low

C Malmé Diet and Cancer Study

12+

Standardized 10-Yr Coronary Event Rate

34 38 6.1

20 26 46
High Intermediate

Genetic Risk

Low

5.3 5.5 82
High

Khera, Emdin a kol. N Engl J Med 2016; 375:2349-2358




Veskery vyzkum a uznani genetiky vyznam v predikci rizika
ASCVD mel za nasledek ...

Recommendations for patients with lower extremity
artery disease: best medical therapy

@ ESC ESC GUIDELINES
_ European Heart Journal (2021} 00,1 111 Recommendations Class® Level®
European Society dei10.1093/eurheartj/ehab484
of Cardiology Smoking cessation is recommended in all

patients with LEAD 2?78

Healthy diet and PA are recommended for all

2021 ESC Guidelines on cardiovascular disease patints with LEAD

In patients with intermittent claudication:

B
C

o Supervised exercise training is

prevention in clinical practice Spenbed o

Risk factors and clinical conditions

2016 CVD Prevention Guidelines Class 2021 CVD Prevention Guidelines Class
The routine collection of other

biomarkers, or vascular tests or
imaging methods (other than CAC
scoring or carotid ultrasound for
plaque determination), is not
recommended.

ABI may be considered as a risk
modifier in CVD risk assessment.




Geneticky vysledek pomuze s volbou terapie

Mutace genu LDL-R nosice (FH) maji vyrazné zvysené riziko KV prihody bez ohledu na
hladinu LDL-C

Familial Hypercholesterolemia Mutation

B No 25.8
257 B Yes

Odds Ratio for Coronary Artery Disease (95% Cl)

<130 >130-160 2160-190 >190-220 >220
LDL Cholesterol Category (mg/dl)

Khera AV a kol. JACC 2016, 67: 2578-2589



Genetika pomuze prakticky: zlepseni adherence

Statin Proportion of Days Covered (PDC)

1.00 [16:2%, p<8.0001 PELE Feb-Iiat ~+KIF5 Testing Matched Control —+Declined study/KIF6 testing
19.7%. p<0.0001 16.8%.p<0.0001 100% %
I | 90% T
0.80 -
80% -
70% 1 t ¢
0.607 = 60% A — b 4
(]
D 50% A | |
g
0.40 - L 40% 1 p<0.001for both comparisons versus KIF6 Testing
S 30%
20% 1
0.20
10% B
uﬂ.{rﬂ T T T T T 1
0.00 - 0 30 60 20 120 150 180
Unadjusted Mean PDC Adjusted Mean PDC Days of Continuous Statin Refilling

Charland et al. Pharmacogenomics Journal (2014) 14,
N7 HON



| nezadouci Ucinky lecby podminuje genetika

Physial R, 63 (Bappl 3): §I275334, 2004
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Statin-Associated Myopathy: From Genetic Predisposition to Clinical

Management

AL VRABLIK', L. ZLATOHLAVEK', T. STULC', V. ADAMEKOVA®, M, PRUSIKOVA',
L SCHWARZOVA', 1 A, HUBACEK", R CESKA'

“Third I3 I ol ine, First Faculty of Medicine, Charles Unaversity, Pragoe,
Cizech Republic, !un.url.m:n.l.ul' Freventive Cardiclogy., Instiute for Clinical and Experimental

Medicine, Prague, Ciech Republi ‘Center for Exj

il Medicme, Insttate for Clinical and

Expenimental Medicine, Frugae, Crech Republic
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Inactive Metabolites

%

Kee SP et al. Pharmacogenetics of statin-induced
myotoxicity, Frontiers in genetics. October 2020 | Volume
11 | Article 575678
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Je mi 55 let, nic mi neni, mam vysoky cholesterol a
nebudu uzivat statin, ale...

\
)

' Mate vysoké geneticky podminéneé riziko = T expozice
/

UzZivanim léku pravidelné lze riziko snizit

Nemate genetické faktory zvysujici riziko NU

...a mame spoustu nestatinovych moznosti ©
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