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Podil nemoci obéhové soustavy na celkové umrtnosti

(zemre priblizné ... ?

muzu a ... ? Zen)

Muzi

Ostatni
onemocnéni
28%
Onemocnéni
obé&hové

soustavy
45%

onemocneéni
27%

Zeny

Ostatni
onemocnéni Onemocnéni

22% obéhové
soustavy
52%

Zdroj: www.uzis.cz




Pokles iUmrtnosti na ICHS a jeho hlavni pficiny

Jan Bruthans

Pracovidts preventivnf kardiologie, Institut klinické a experimentdini mediciny, Praha, Ceskd republika
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Obrazek 4 Umrti na ICHS, jimz se podaiilo zabranit nebo
ktera se podarilo oddalit, v disledku zmén rizikovych faktor
a lécby v CR 1985/2007 (%)



Global Burden of Cardiovascular Diseases
and Risk Factors, 1990-2019

Update From the GBD 2019 Study

Roth GA, et al.; GBD-NHLBI-JACC Global Burden of
Cardiovascular Diseases Writing Group. Global Burden of
Cardiovascular Diseases and Risk Factors, 1990-2019: Update
From the GBD 2019 Study. J Am Coll Cardiol. 2020;76(25):2982-
3021. doi: 10.1016/j.jacc.2020.11.010. Erratum in: J Am Coll

Cardiol. 2021 Apr 20;77(15):1958-1959.

HIGHLIGHTS

e The burden of CVD, in number of DALYs
and deaths, continues to increase
globally.

¢ CVD burden attributable to modifiable
risk factors continues to increase
globally.

* Countries should invest in existing cost-
effective public health programs and
clinical interventions to target modifiable
risks, promote healthy aging across the
lifespan, and reduce disability and pre-
mature death due to CVD.
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FIGURE 2 Total Numbers and Rates of Ischemic Heart Disease
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VYVOJ ATEROSKLEROTICKYCH ZMEN
V CASE

Genova
dispozice

I’

X

RIZIKA ZVEN
Kardiovaskularni

prihoda
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33 %
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VYVOJ ATEROSKLEROTICKYCH ZMEN V CASE

Genova
dispozice < |

. . Kardiovaskularni 0
. Najit ohrozeneé osoby ofihoda m— 33 %
. Rozhodnout, jak l
agresivné lécit

66 % - T

. Monitorovat ucinek lécCby




1 in 6 teenagers have coronary plagques

coronary atherosclerosis in 262 heart transplant donors

percent reaching
0.5-mm threshold

<20 20-29 30-39 40-49 >50
mean donor age (years)

Tuzcu EM, et al. High prevalence of coronary atherosclerosis in asymptomatic
teenagers and young adults: evidence from intravascular ultrasound. Circulation.
2001;103(22):2705-10.
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Kazuistika
30leta pacientka s v.s. homozygotni formou familiarni
hypercholesterolemie (FH)

RA: otec i matka se |éCi s hypercholesterolemii, bratr ma familiarni hypercholesterolemii:
heterozygot. formu ale fenotypem homozygot (cholesterol 20-25 mmol/l), ve 30 letech mél
synkopu pri IM, KPR pro fibrilaci komor, 1 x bypass, nasledné implantace ICD

Pridruzend onemocnéni: 0, bez dalSich RF KVO,

NO: zachycena v 8 letech (IKEM) jako homozygot FH, 15-20 mmol/Il : dohodnuta LDL aferéza v
H.K. (+ bratr). Cholesterol 4-6 mmol/| pfi LDL aferéze

Nynéjsi onemocnéni: Valvularni aortalni stenosa na hranici stfedni az vyznamné vady (AVAi
0,63cm2/m2), EF LK > 60% Supravalvularni aortalni stenosa lehka (area 0,94cm2/m?2),
kalcifikace usti ACS , Aortalni insuficience 2-3/4.st. 134.0. Stav po synkopé Operace KKCH

15.6.2015: Substitutio valv. aortalis et aortae asc. cum prothesi

Diagnosticka katetrizace: Z mista masivnich kalcifikaci odstupuji obé véncité tepny, v

odstupu kmene ACS jsou hrubé nerovnosti, v odstupu ACD, stenosa 60%. ACS: na kmeni jsou
jasné hrubé nerovnosti dosahujici 25%, konci pred bifurkaci, diskrétni nerovnosti na RIA, jinak
normalni nalez. ACD: ostidlné stenosa 60%.

Zavér:Vzhledem k symptomatologii jisté vhodné zvazit castéjsi frekvenci
LDL aferézy, pripadné dalsi Iécbu (iPCSK9, lomitapid).



Kazuistika
30leta pacientka s v.s. homozygotni formou familiarni
hypercholesterolemie (FH)

Rijen 2016 — gravidita — prevedena na LMWH, zvy3ena frekvence aferéz,
vysazena veskerd hypolipemicka farmakoterapie

Leden 2017 — nahle dusnost, bolest na hrudi, bezvédomi, resuscitace — na
chlopni susp. utvar, podana trombolyza nasledné utvar neidentifikovatelny.
Klinicky stav spiSe horsi. Echokardiografie — zpocatku dobra, nasledné
vyrazné snizena ejekcni frakce LK

IKEM - ECMO, provedeno CT — poSkozeni mozku,

Exitus letalis 30.1. 2017

Zaver: kardiogenni sok, tézky mozkovy edém



HLAVNI RIZIKOVE FAKTORY

Neovlivnitelné

Ovlivnitelné

1. Vék
(muzi nad 45, zeny nad 55 let)

2. Muzské pohlavi
3. Genetické faktory

(onemocnéni v rodiné — muzi
pod 60, zeny pod 65 let)

1. Koureni

(vice nez 1 cigareta
denné pravidelnée déle
nez 3 meésice)

2. Vysoky cholesterol

(nad 4 mmol/l)

3. Vysoky krevni tlak

(nad 140/90 mm Hg)

4. Diabetes mellitus

(glykémie nad 7,0 mmol/I)

5. Poruchy funkce ledvin

(kreatinin nad 150 umol/I,
AU)




Hlavni rizikové faktory

Ned

1. Vék
(muzi nad ¢

2. Muzske

3. Geneticl

(onemocné
pod 60,

+ Nadvaha:

Body mass index (BMI):
vaha (kg)/vyska (m?):
19-26 kg*m-2)

+Centralni obesita:

Obvod pasu:

Zeny nad 80 cm (88 cm !)
Muzi nad 94 cm (102 cm !)

reta
Iné déle

asterol

ni tlak
m Hg)

4. Diabetes mellitus
(glykémie nad 7,0 mmol/I)



Hlavni rizikové faktory

Nec

1. Vek
(muzi nad ¢

2. Muzské

3. Genetic
(onemocné
pod 60,

4. Diabetes mellitus
(glykémie nad 7,0 mmol/I)



Rezimova opatreni:
nekourit, dieta,
pohybova aktivita

Farmakoterapie
dyslipidémii,
hypertenze, diabetes
mellitus

IKEM — LECBA
INFARKTU
MYOKARDU, LECBA
SRDECNIHO
SELHANI ...



FYZIKALNI VYSETRENI
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Men
= Model 1
=== Model 2
=== Model 3

Hazard ratio

Hypertriglyceridemicky pas (EWET)

-
-
™~

Muazi: 2en)£:
Obvod pasu nad Obvod pasu nad

102 (94)cm 88 (80) cm
Triglyceridy nad 1,7 mmol/|

Triglyceridy nad 1,7 mmol/|

Women

Hazard ratio
o~

45 50 55 60 65 79

Thigh circumference (cm

Heitmann B L, et al. Thigh circumference and
risk of heart disease and premature death:
prospective cohort study BMJ 2009; 339 :b3292
do0i:10.1136/bmj.b3292







Koureni

Hypertenze

Dyslipidemie

Diabetes
mellitus, IR




Koureni

Hypertenze

Dyslipidemie

Diabetes
mellitus, IR




Koureni

Hypertenze Yy

/o

Dyslipidemi:

Diabetes
mellitus, IR




Koureni

Hypertenze

Dyslipidemie

Diabetes
mellitus, IR




HLAVNI CILE GENETICKYCH VYSETRENI

« ZPRESNIT ODHAD RIZIKA (ASKVO)

« PRESNEJI ZACILIT INTERVENCI/LECBU

——
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Circ Res. 2020 Apnl 24; 126(9): 1159-1177. do1:10.1161/CIRCRESAHA 120.315928.

Polygenic scores to assess atherosclerotic cardiovascular
disease risk: clinical perspectives and basic implications

Krishna G. Aragam, MD MS122 Pradeep Natarajan, MD MMSc'2:3

Aragam and Natarajan
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KDY JE MOZNY VYRAZNY VLIV GENETIKY ?

* Miladsi vék pri manifestaci aKVO (méné nez 55-60 let)
* Manifestace aKVO bez znamych rizikovych faktorti

-+

* Pozitivni rodinna historie akKVO (muzi pred 55. zeny

pred 65. rokem véku)

* Extrémné vysoka hladina nékterého z rizikovych

faktorti akKVO (cholesterol nad 8-12 mmol/I)



Nemame geneticky test, ktery by spolehlive
predikoval komplexni onemocneéni jakym je
ateroskleroticky proces a jeho komplikace.

Stale je nejlepsi znat dobre rodinnou historii
pacienta.

Ale



Gene-environment interaction and its impact on coronary
heart disease risk

High Cholesterol genes Heart Failure genes

Low — High

Clotting genes Blood Pressure genes Unknown genes

102 3 88784
Number of Genetic risk factors

High risk of early
CHD ONLY
in overlap - needs
both environment
AND
genetic predisposition

11709 8 76 5 4 3 2 1
Number of Environmental risk factors

th Blood pressure Obesity No Exercise Low

Smoking Infection Diet Diabetes



DYSBETALIPOPROTEINEMIE
(REMNANT REMOVAL DISEASE, ...)

Material cislo 101 ze dne 24/03/2011-09:13 LVA LL  24/03-09:14
FaCOCITITENT 4 1Y
EXT LL LvAa le SE238
Narozen(a) 12/12/1953
Diagnoza...E78.0 Rodne cislo.. Vyska... 0 om
Komentar. .. Pojistka.....111 Hmotnost 0.0 kg
Nazev vysetreni Vysledek Jednotky Referencni interval Hodnoceni
10 Cholesterol 4,20 mmol/l ¢ 4.00... S« 20) (&
11 S-triacylglyc. Q.80 mmol/l ( 0. 50 e 2.20) (e )
13 HDL~CHOL. 1.30 mmol/l ( Lo Purese 2.5 $3be u) v
14 LDL-CHOL 2.50 mmol/1 ( 2u00s o 3. 88) Gt 0
38 % HDL-CH/celk.CH 31 % <
BRI KKK * KR H KRR RN KK KKK HH KRR IR I I KK KKK KK b1 ciﬁo 101 ze dne O2/02/2011-10:81 LVA LL oz/02-10:2
Tr ENT & 1000
EXT LL. LWVA b o )
Narozen(a) 12/12/1953
Diagnoza...E78.0 Rodne cislo.. Vyskae .o (:l o
Komentar... Fojistkaseewalll Hmotnost 0.0 kg
Nazev vysetreni Vysledek Jednotky Referencni interval Hodnoceni
10 Cholesterol .64 mmol/l ( 4.0044. 5.20) H (oaudx
i1 S-triacylglyc. .81 nmol/l { Oy 50« Zo20 H feneldX
13 HDL-CHOL 0,72 mmol/1 { 110000 aad) Lk Klawa)d
14 LDL~CHOL Ge 64 mmol/1 ( 2000 3. B8) (o ®)
38 % HDL-CH/celk.CH 13 %




DYSBETALIPOPROTEINEMIE
(REMNANT REMOVAL DISEASE, ...)

Human Apolipoprotein E Familial Dysbetalipoproteinemia
ApoE2 (Type 3 HLP) VILDL

— -

! ‘ifArgqse

e g ‘ . ..
. Asp-154 : - }é
l:_ }-r™ ‘:-‘ ‘ :

[apoE2]




VLIV ApoE 2/2 NA LDL CHOLESTEROL

0 2 4 \ 8
1dl
Menopauza, obezita,

hypothyreéza, diabetes mellitus ... ApoE 2/2
povolani kuchaf 3 % (z puv. 5 %)




PRINCIP?

 Kompetice LDL ¢astic a remnantnich

lipoproteinl o receptor jaterni bunky:

* LDLreceptor x LDLrRP

vy L Remnantni castice
LDL castice

o"
o
LDL receptor
eceptor related protein



KDY JE MOZNY VYRAZNY VLIV GENETIKY ?

* Mladsi vék pri manifestaci ASKVO (méné nez 55-60 let)

* Manifestace ASKVO bez znamych rizikovych faktorii

* Pozitivni rodinna historie ASKVO (muzi pred 55. Zzeny pred 65.

rokem véku)

e Extrémné vysoka hladina nékterého z rizikovych faktori ASKVO

(cholesterol nad 8-12 mmol/I)

+ Ochranné geny ?

» Objev PCSK-9




OCHRANNY GENOTYP/FENOTYP

Sequence Varianons in PCSK9, Low LDL,
and Protecdon against Coronary Heart Disease

Jonatham C. Cohen, Ph.D., Eric Boerwinkle, Ph.D., Thomas H. Mosley, |r., Ph.D,
and Helen H. Hobbs, M.D.
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Figure 1. Distribution of Plasma LDL Chodesterol Lavels (Panel &) and Incidence of Coronary Heart Disease [Pans| B)
among Black Subjacts, According to the Prasence or Absance of 3 PCESKS™™ or PCSKS™™ Allele.

In Panel A, the distribution of plasma LOL cholesteral levels at bazeline among 3278 black subjects who did not
hawe a PCSKSU™ or PCSKPS™ allele [top) is compared with the distribution of levels among the B5 black subjects
who had one of these two alleles {bottom). Panel B shows the percentage of participants from thes= two groups
whao had no evidence of coronary heart disease at baseline and in whom coronary heart dis=ase developed during
the 15-year follow-up period. To comvert values for LOL cholesterol to millimoles per liter, multiply by 0.02 586

Cohen JC, Boerwinkle E, Mosley TH Jr, Hobbs HH. Sequence variations in PCSK9, low LDL, and protection against coronary heart
disease. N Engl J Med. 2006 Mar 23;354(12):1264-72.




Aterosklerdza
je zanétlivé onemocneéni na jehoz pocatku stoji
akumulace lipidovych castic v cévni stené a jejich
interakce s imunitnim systémem s naslednym
funkcnim i morfologickym postizenim cévni stény.
Tento proces je zavisly na dalsich biologickych

vlivech (koureni, hypertenze, diabetes mellitus).




JAK LECIME ATEROSKLEROZU ?

* Invazivné - revaskularizace (PCI, PTA, +

stenty, CABG)

 Méné invazivné — intervence rizikovych

faktoru, predevsim LDL cholesterolu




SPECIFIKA ATEROSKLEROTICKEHO PROCESU:

Probiha a vyviji se desitky let asymptomaticky
Béhem minut dokaze zpusobit smrt bez predchozich
priznaku

Postihuje difusné tepenny systém s predilekénimi
misty

Je detekovatelny jiz v pocatecnich stadiich
Nespolehliva detekce (ne)stability lézi

Jedna se zrejmé o jaterni onemocnéni postihujici
tepny




Atherosclerosis:
traditional vs contemporary model

traditional contemporary
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Velké jadro
Tenky povrch
Hodné imunitnich
bunéek

Malo bunék hladké
svaloviny

Casto
hemodynamicky

nevyznamny



Idealni stav pacienta po infarktu myokardu

Nekurak

30 minut denneé primérena fyzicka aktivita

BMI méné nez 25 kg/m?

Obvod pasu méné nez 94 cm u muzu 80 cm u Zen.
Krevni tlak 130-140/80-90 mm Hg

Lacna glykémie pod 5,6 mmol/L

LDL cholesterol pod 3,0 (1,8...1,4...1,0 ?) mmol/L,
HDL nad 1.1 u muzt 1.2-1.3 mmol/L u Zen,
Triglyceridy pod 2.0, Iépe 1.7 mmol/L.




Material cislo 100 ze dne 14/09/2010-13:08 LvA LL 15/09—-14:02

FACIEMNMNT i A DO
[ = B [ I - L.V A 1 .o 5=
Narozen(a) 12/12/1953
Diagnoza...E78.0 Rodne cislo.. Vyska. .. 8] cm
Homentar... Pojistkas ...« 111 Hmotnost 0.0 kg
Nazev vysetreni Vysledek Jednotky Referencni interval Hodnoceni

10 Cholesterol 8.10 mmol/1 ( 4.00. .. 5. 20) VH (aweda {x

11 S—triacylglyc. 0.50 mmol/1 ( 0. 504 . & 2. 20) (X

13 HDL-CHOL 1.30 mmol/1 ( 1.10. .. 2.599) (Xea)

14 LDL-CHOL .57 mmol/1 < 2.00... 3. 88) VH (aweda {x

38 % HDL-CH/celk.CH 16 %
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Material cislo 101 ze dne 14/09/2010-13:09 LVA LL 15/709-14:02
FARARC ITEmrRNT == X D>
ExT | I - [ L = | 1. S8
Narozen{(a) 1Z/12/1953
Diagnoza...E78.0 Rodne cislo.. Vyska. .. O om
Komentar. .. Fojistka.....111 Hmotnost 0.0 kg
Nazev vysetreni Vysledek Jednotky Referencni interval Hodnoceni

10 Cholesterol S5.64 mmol/1 ¢ 4.00... 5.20) H Cowsd X

11 S—triacylglyc. .81 mmol/1 ( 0. 50... 2. 20) H (G

13 HDL-CHOL 0O.78 mmol/1l ¢ 1.10... 2.59) L Hluau)d

14 LDL-CHOL 32.64 mmol/1 ( 2.00... Z.88) (aa %)

38 #% HDL-CH/celk.CH 15 %
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LIPOPROTEINY

@ VLDL/remnantni

Chylomikrony | ApoB48
ApoB100/48

Castice

LDL &astice [ApoB100
ApoAl

@ HDL castice



,Lipidogram” elektronovym mikroskopem
(laskavosti prof. R. Havla)




Lipidové parametry:

Celkovy cholesterol
LDL cholesterol

HDL cholesterol, Triglyceridy
Non-HDL cholesterol

Apolipoprotein B, apolipoprotein A1
Celkovy (LDL)/HDL cholesterol
ApoB/apoAl

Aterogenni index plasmy:log (TG/HDL)*

+ Remnantni cholesterol®*:
Celkovy cholesterol — (HDLc-LDLc)

+ Lipoprotein (a)

* Dobiasova M, J. Clin Biochem. 2001;34(7):583-8., **Doi T, et al. Elevated Remnant Cholesterol Reclassifies Risk of Ischemic Heart Disease and
Myocardial Infarction. J Am Coll Cardiol. 2022;79(24):2383-2397. Wadstrom BN, et al. Elevated remnant cholesterol and atherosclerotic
cardiovascular disease in diabetes: a population-based prospective cohort study. Diabetologia. 2023;66(12):2238-2249.




Vznik aterosklerdzy

LDL castice




Vznik aterosklerdzy

LDL cholesterol nad
2.0-2,5 mmol/L

Zmeénéna LDL
castice



Vznik aterosklerdzy

Monocyt/Makrofag

\ Zmeénéna LDL
castice



Vznik aterosklerdzy

Monocyt/Makrofag

:.\ Zménéna LDL
castice



Vznik aterosklerdzy

Monocyt/Makrofag

Zmeénéna LDL
castice




Vznik aterosklerdzy

Makrofag




Vznik aterosklerdzy

Q% Pénova bunka




Vznik aterosklerdzy




Vznik aterosklerdzy




Figure 3 Compared with venous endothelial cells, arterial endothelial cells are exposed to higher mechanical stress because of the
arterial blood pressure and flow conditions

Arterial lumen O O \ Lymph node
@ (A 8. AutoantlbodNrm
© ) <\:‘—\ (_) Plasma cell

@ - o 7

O {Ia&t

. &
2. HSP60 and adhesion molecule @

surface expression P 2

N 'Adhesion { PG
A\Teell L7\ . molecules : O3 : Pty \
L ” 1 | I O A m et 319 Endotheliai cell aged T \
)\ \ ) - — s Gl 2 §|

> ] @ 5 o D === O
+ Dendritic O <> .CTGFﬂ ... ®7. Increased amounts of @ !
cell 4. oxLDL infiltration 10g anti/proinflammatory mediators®} o o

oxLDL e
by

6. Foamc

5. Cyfokin;a- production, | 0
@ @

macrophage infiltration/activation

Internal elastic layer

MedmO P >

——— i




Remnantni ¢astice =
(celkovy-LDL — HDL cholesterol)

438 McPherson JACC Vol. 61, No. 4, 2013
Remnant Cholesterol January 29, 2013:437-9

TG-rich LP

@ Cholesterol-rich remnant lipoprotein

L ® | o [ @

O I o enao}»euum

Artery wall
\ RLP

‘ ;
¢ macrophage /

| . Uptake of cholesterol-rich remnants by macrophages leading to foam cell

formation

Remnant Cholesterol and Atherosclerosis

Triglyceride (TG}-rich lipoproteins (LPs) containing a single molecule of apolipoprotein B (apo B) are released into the circulation by the liver or intestine and bind the LP
lipase (LPL) on the surface of endothelial cells. Lipolysis of TG-rich LPs by LPL yields a TG-depleted but cholesterol-rich remnant LP (RLP). RLPs contain 5 to 20 times
more cholesterol per particle than low-density LP (LDL) and can cross the endothelial barrier. Importantly, unlike native LDL, RLPs can be taken up in an unregulated
fashion by scavenger receptors expressed by resident macrophages in the subendothelial space (16), facilitating foam cell formation and atherosclerosis.

Varbo et al., JACC 2013



Lipoprotein(a)

Méreni Lp(a) by mélo byt zvazeno u vSech dospélych osob k detekci téch s velmi
vysokymi hodnotami (nad 180 mg/dl, 430 nmol/L) — mohou byt ve srovnatelném riziku
s pacienty s familiarni hypercholesterolemii. Staci 1 x.

INon-fatal M and coronary death 30 106645 8362 - 1.13(1,09, 1.18
Coronary death® 2% 72683 2159 - 1,14 (1,07, 1.22
Non-fatal MI* 26 102221 6045 L ] 112 (1,07, 1,18,

fischaemic stroke 13 69539 1684 S 1,10 (1,02, 1.18

Unclassified stroke 12 48407 680 | 1.01(0.92, 1,12,

Haemorrhagic stroke 9 56165 285 — T 1,06 (0,90, 1,26)

fNon-vascular deaths 25 102268 7268 - 1.01(0.98, 1,05,
All tumour deaths 20 91424 3492 : 1.00 (0,97, 1,04

Smoking-related cancer deaths 16 63555 1340 L] 1,03 (0.97, 1,09,
Other cancer deaths 19 91307 2140 " 101 (0.94, 1,08,
Other non-cardiovasculor deaths 22 100378 3745 — 1,00 (0,95, 1,06)
T T T I
8 1 12 14 16
Risk ratio per 3.5-fold higher Lp(a) level |

Authors/Task Force Members; ESC Committee for Practice Guidelines (CPG); ESC National Cardiac Societies. 2019 ESC/EAS guidelines for the
management of dyslipidaemias: Lipid modification to reduce cardiovascular risk. Atherosclerosis. 2019; 290:140-205.

Tsimikas S,; AKCEA-APO(a)-LRx Study Investigators. Lipoprotein(a) Reduction in Persons with Cardiovascular Disease. N Engl J Med.
2020;382(3):244-255.

lannuzzo G, et al. Lipoprotein(a) Where Do We Stand? From the Physiopathology to Innovative Terapy. Biomedicines. 2021;9(7):838.




JAK POSTUPOVAT U VYSSICH HODNOT Lp(a) ?
Snizeni o 50 mg/dl (105 nmol/l1):20 % redukce rizika?

Fraction of population

Men

50 100

Lp(a) (mg/dL)

20%

Women

100

Lp(a) (mg/dL)

Fraction of population

20%

Possible unmet need for secondary prevention
in individuals with high lipoprotein(a)

Risk of major adverse cardiovascular event (MACE)

Percent higher risk: mﬂm’l}g)
?50 114% 2100 (2214)
340 44% 50-99 (105-213)
§0 e 28%  1049(18-104)
s Ref.  <10(<18)
gzo
B
210
3
0

0 2 4 6 8 10 12
Time on study (years)

’ 2,527

individuals with cardiovascular

. - disease at baseline identified

among 58,527 individuals

50 100 150 200 from the general population

105 214 23 432
Lipoprotein(a) 3

McNeal CJ, Peterson AL. Lipoprotein (a) in Youth. [Updated 2020 Feb 9]. In: Feingold KR, Anawalt B, Boyce A, et al., editors. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000-.

Fig 2. [Distributions of Lp(a) levels in...]. Available from: https://www.ncbi.nlm.nih.gov/books/NBK395570/figure/lipoproteina.F2/

Madsen CM, Kamstrup PR, Langsted A, Varbo A, Nordestgaard BG. Lipoprotein(a)-Lowering by 50 mg/dL (105 nmol/L) May Be Needed to Reduce Cardiovascular Disease 20% in Secondary

Prevention: A Population-Based Study. Arterioscler Thromb Vasc Biol. 2020; 40(1):255-266.


https://www.ncbi.nlm.nih.gov/books/NBK395570/figure/lipoproteina.F2/
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Remnanty

Klesa obsah
triglyceridti/mastnych
kyselin

Stoupa densita

Stoupa obsah

cholesterolu

Stoupa obsah bilkovin

Stoupa polocas















FAMILIARNI

HYPERCHOLESTEROLEMIE




Inzulinova rezistence













Insulin







METABOLICKY SYNDROM/CENTRALNI OBEZITA

OBVOD PASU NAD 80 CM U ZEN NAD 94 cm U MUZU (88/102 cm!)

TRIGLYCERIDY NAD 1,7 mmol/I

HDL CHOLESTEROL méné ne? 1,3 mmol/l U ZEN, méné ne? 1,1
mmol/l U MUZU

GLYKEMIE NAD 5,6 mmol/I

KREVNI TLAK — NAD 130/85 mm Hg




Hypertriglyceridemicky pas
(EWET):

4

Muzi: Zeny:

Triglyceridy nad 1,7 Triglyceridy nad
(1,5) mmol/I 1,7(1,5) mmol/I

Obvod pasu nad 102 Obvod pasu nad
(90)cm 88 (80) cm




Relativni riziko mozkové prihody dle piti
kavy a koureni n=83 000 americkych
zdravotnich sester, sledovani 24 let

Koureni Relativni riziko 95% CI

(>4 sadlky/denvs < 1
salek/mésic)

Nekuracky/byvalé 0.57 0.39-0.84
kuracky
Aktivni kuracky 0.97 0.63-1.48

Lopez-Garcia E et al. Circulation 2009



PRESTAVKA ?




Moznosti sledovat vyvoj aterosklerézy a jejich
determinant ,,in vivo“

Tkanoveé studie

Experimentalni studie

Funkéni vlastnosti tepenného recisté

Zobrazovaci metody (invazivni, neinvazivni)

Laboratorni metody (lipidogram, C-reaktivni protein,
endotelialni progenitorové bb., endot. mikrocastice)




ATEROSKLEROTICKY PROCES V KOSTCE

SLAZENE NAPOJE
A ZIVOCISNE
TUKY

FRUKTOZA A NASYCENE
MASTNE KYSELINY

C-reactivni protein

==

/\ | VOLNE MASTNE KYSELINY +

CENTRALNI TUK: INTERLEUKIN 6 ...
INZULINOREZISTENTNI
A PROZANETLIVY




ATEROSKLEROTICKY PROCES V KOSTCE
LECBA

SLAZENE NAPOJE
A ZIVOCISNE
TUKY

FRUKTOZA A NASYCENE
MASTNE KYSELINY

INZULIN ENTNI
A PROZANEYLIVY

/\ | VOLNE MASTNE KYSELINY +
CENT%JK; INTERLEUKIN 6 ...



INTERVENCE RIZIKOVYCH
FAKTORU

LDL (Fatalni)
cholesterol + manifestace
Hypertenze, ASKVO*
Diabetes
mellitus | W Leceeccnncennnnannns Y CTTTTT CITUITITPEPICTCTIPERELEEILELED
Koureni

EXPOZICE LDL cholesterolu
v case

*ASKVO: KARDIOVASKULARNIi ONEMOCNENi ATEROSKLEROTICKEHO PUVODU




Aterosklerotické

postiZeni Citlivé a méne citlivé periody?




A

Progrese
aterosklerotickych

Zmen

| razantni lécba je jiz méné efektivni

Idealni ¢as pro razantni lécbu/prevenci

Dlouhodoba mirna intervence
(rezimova opatreni) efektivni,
razantni lécba jesté méné efektivni



VYVOJ
ATEROSKLEROTICKYCH ZMEN

. IKE
M

Exporweriar Dysruncrion

/

ZANETLIVE ZMENY A MORFOLOGICKE + DALS| KOMPLEXNi ZMENY —
ENDOTELIALNI ZMENY — KALCIFIKACE, PERIVASKULARNI
DYSFUNKCE ATEROSKLEROZA - ZANET
ARTERIOSKLEROZA ... || MEDIOKALCINOZA

Libby P, Hansson GK: Inflammation and immunity in diseases of the arterial tree: players and layers. Circ Res
2015;116(2):307-311. Quillard T, Franck G, Mawson T, Folco E, Libby P. Mechanisms of erosion ofatherosclerotic
plaques. Curr Opin Lipidol. 2017;28(5):434-441. Libby P. Assisted Living in the Atheroma: Elderly Macrophages
Promote Plaques. Cell Metab. 2016;24(6):779-781.




NEJEN ATERSKLEROTICKE OBSTRUKCNIi ZMENY, ALE |
STARNUTI ,, TUHNUTI“ TEPEN

Pramérné starnuti tepen /

== SUPERNOVA /

Arteridlni tuhost

///

—

Détstvi Dospivani Dospélost Staii (nad 80 let)

Legenda: EVA - early vascular ageing, SUPERNOVA - supernormal, vascular ageing

Pitha J. Starnuti tepen a jak ho zpomalovat, DMEV, 1/2020, str. 18



NOHAVICOVA TEORIE
ALKOHOLICKEHO KOPCE

http://squadra4l.sweb.cz/ntak.htm



Cell Reports

Nutritional Programming of Lifespan by FOXO
Inhibition on Sugar-Rich Diets

YOUNG ADULT

HO.

OH OH

insulin/IGF signaling

|

Forkhead Box O
OLDER ADULT ‘1’




Proc hledat preklinickou
aterosklerozu/nestabilni platy ?

. 40-50 % postizenych osob na ni
zemre nahle, bez moznosti
lékarskeé intervence.

. Potrebujeme rozhodnout o
agesivité preventivnich opatreni.

. Vyzkumneé ucely




Nejcastéji pouzivané zobrazovaci a funkcni metody

Ultrazvukova vysetieni periferné probihajicich tepen (extrakranialni usek
karotickych arterii, femoralnich arterii, aa. brachiales — funkcni zmény -

dilatace) — vysoka rozliSitelnost

Meéreni reaktivniho indexu — endotelidlni funkce na mensich tepnach
Méreni pomeéru tlaka kotnik/paze

Rychlost sSifeni pulzni viny

Kalciové skore koronarnich tepen mérené pocitacovou tomografii

Magneticka resonance




Hledani abnormalit na periferné

probihajicich tepnach

Ultrazvukovy
pristroj
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Belcaro skore

e Stupen |:

Normalni: 3 jasné oddélené vrstvy
(intima-medie, adventicie a
periadventicie).

e Stupen ll:

Granulace intimy-medie nebo
ztlusténi vrstvy intimy-medie (>1
mm).

* Stupen lli:

Hemodynamicky nevyznamny plat.
Tloustka intimy-medie >2 mm.

* Stupen |V:
Stenoticky plat >50% prusvitu tepny.




Arterial Ultrasound Screening as a Tool
for Coronary Risk Assessment in
Asymptomatic Men and Women

Maxime Cournot, MD, PhD', Alessandra Bura, MD, PhD2’3,
Jean-Pierre Cambou, MDZ, Dorota Taraszkiewicz, MD3,

Julie Maloizel, MD?, Michel Galinier, MD, PhD",

Hélene Hanaire Broutin, MD®, Bernard Chamontin, MD®,
Didier Carrié, MD, PhD*, and Jean Ferrieres, MD, MSc, FESC*

Angiology \
63(4) 282-288

© The Author(s) 2012
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8 - 2ab L

Event free survival

3ab

ab. = abnormality

0 1 2 3 4 5 6 7 8 9 10
Time (years)

Log Rank : p<0.001

Figure 2. Coronary event free survival according to the findings at

arterial ultrasonography.
Number of participants at risk

Oab 936 934 924 713 568 568 481 481 209 176 143

lab 1085 1085 995 833 716 650 574 475 309 203 7é

2ab 440 438 436 399 317 263 185 166 126 95 31

Jab 56 56 56 54 4 34 8 212 16 12 3




HLEDAT ATEROSKLEROZU A/NEBO 08

ARTERIOSKLEROZU

ICG




RYCHLOST SIRENI PULZNI VLNY, ...

IKE
M

Mérené kfivky
*  PCG srdeéni ozvy
* RA, RB, LA, LB pletysmografické kiivky z koncetin

HR srdecni frekvence

RA, RB, LA, LB neinvazivni tiak ve viech ctyfech koncetinach
PEP preejekéni perioda

ET ejekéni cas

UT upstroke time (¢as dosazeni maximalniho tlaku)
Dopocitdvané parametry

Biologicky vk cév koncetin

BMI body mass index

ABI ancle-brachial index

TBI toe--brachial index @)

CAVI cardio-ankle vascular index

PEP/ET

%MAP stiedni arteridini tlak v procentech

AT augmetativni index (index piindstku taku)

Charakteristika

*  vySetieni provadi sestra
zabere pouze 10 minut 605 2 1 5 T R S
snadna obsluha
dotykovy LCD displej s rozlisenim 1024x768 e L
veky rozsah méfeni NIPB 20 - 280 mmHg p A

ukladani pacientskych dat na kartu SD nebo do PC dratové/bezdratové
propojeni s PC pomoci softwaru VSS-50 - archivace, porovnavani a export dat




5-10 min 5 min 5-10 min
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Normalni Endothelialni Dysfunkce
Endothelialni Funkce
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Ca skore koronarnich tepen

CT — kalcioveé skoére koronarnich tepen -

Agatston et al. JACC 15:827-32, 1990
Hunold P et al Radiology 226:145-52, 2003
Schmermund etal . Z Kardiol 92:1/385,2003



Score

Risk of heart attack

Your risk for having a heart attack is very
low.

1-10

Your risk for having a heart attack is low.
However, you may want to quit smoking,
improve your diet, and get regular exercise.

11-100

Your risk for heart attack is moderate. Talk
with your health professional about quitting
smoking, improving your diet, beginning an
exercise program, and any other treatment
you may need.

101-400

Your risk for heart attack is moderate to
high. Your health professional may
recommend additional testing.




MRI + PET




| Systolicky krevni tlak (mmHg) |

Zeny

Muzi

| Nekuraéky |

Kuracky

| |

Nekufaci | |

Kuraci

kN 10 12 14 16 19

140
120

19 23 27 31 36
14 16 19 22 26
101214 16 19

10 11 13

10 12 15 17 20
10 12 14
10

0 00
45678

18 22 25 29 34
1315182125
11131518
1113

11 13 15 18 21

1113 15
1

45678

|Celkowy cholesterol (mmol) |

Desetileté riziko fatalniho kardiovaskularniho
onemocnéni v CR podle pohlavi, véku,
systolického TK, celkového cholesterolu a

kuiackych navyki

34 39 45 51 57
25 293439 44
18 21 2529 33
13151821 24

25 29 34 39
18212529
131518 21

1113 15

151821 24
11131518
1112

45678

215%
10-14%

<1%

Tue HEART

tf you are healthy and without diabetes, the Reynolds Risk Score Is designed to predict your tisk of having a future heart attack, stroke,
or other major heart disease in the next 10 years

In 88d02n 10 yeur dde, biodd presdure, choleiercd ievell and shether vty durrertly smais, Ihe Repnolds Rive Scoce uiet Wormatcn from tat othe’ Ak facton, » biood
teet cafied $2CA2 (0 messure of wlameadion) and abather & not e of your pacerts had o beart atack thay resched age 40 (o manaure of gerett nak), To
caloiace your 7, M in the mformancn Belom wih your mast recert values. Click here for Ml Allng the darmation

O Male O Female

O ves O o

{4 High Sessitivity C-Reacteove Protein (haCRP)

h&artos. MedscapeCME Cardiology
Ridker PS, et al. JAMA. 2007;297:611-619.
00



PREVENCE A LECBA ATEROSKLEROTICKEHO PROCESU

RezZimova opatreni

Medikamentosni terapie

Instrumentalni/chirurgicka terapie

Experimentalni terapie

Omezeni Zivocisnych tukt, jednoduchych
cukr, soli, abstinence koufreni, pfimérena
pohybova aktivita,

Zakladem stale statiny, dopliujici Iécba ve
specifickych pripadech (ezetimib, fibraty,
niacin, inhibitory PCSK9, ...)

llllll

LDL/Lp(a) aferéza, transplantace jater,
ilealni bypass (historicky),

Genetické inzenyrstvi



Varovné hodnoty

mmol/L

Celkovy > 8.0 Geneticka porucha,
cholesterol hypothyreo6za
(mmol/L)

Triglyceridy >11.0 Pankreatitida
(mmol/L)

HDL cholesterol <0.7 Geneticka porucha
(mmol/L)

LDL cholesterol » 5.0 |Geneticka porucha,

(mmol/L)

hypothyreéza




Terapie dyslipidemii:

1)
2)
3)

4)

Rezimova (pohybova/dietni) terapie
Farmakoterapie

LDL aferéza

Transplantace jater

Genova terapie




Instrument.

terapie

FARMAKOLOGICKA
TERAPIE

1R c\‘—“‘“‘h
N\

N
UPRAVA ZIVOTNIHO
STYLU




CENTRAL ILLUSTRATION: Ultra-Processed Food Intake and Cardiovascular /|
Disease Incidence and Mortality in the Framingham Offspring Study Cohort II

TOTALNI PREVENCE

]

Industrial formulations made with no or minimal whole foods and produced 4/
with substances extracted from foods or synthesized in laboratories, such as dyey
flavorings, and preservatives. Vi

"I LY
Wi

HR (95% C1) Associated With a 1-50 Increa & in Ultra-Processed Food

167 ;
15 Vi
14 /4
13 II
12 7
1A} + I
10 v
y ]
OverallC(vD  JRard CVD HardCHD  CVD Mortality
Y
7
i

Juul, F. et al. J Am Coll Cardiol. 2021;77(12),%20-31.
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No tablet can completely
nautralise the harm to your
Individual health from
eating unhealthily, Better
ways to reduce your risk of
death from heart attack
include: eating healthily,
exercising, maintaining a
healthy weight and not
smoking. See your doctor]
for complete advice ¥

Ferenczi EA, et al. Can a statin neutralize the
cardiovascular risk of unhealthy dietary choices? Am J
Cardiol 2010; 106:587-592.



http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6T10-50PB7HM-T&_image=fig2&_ba=2&_user=5982335&_coverDate=08/15/2010&_rdoc=1&_fmt=full&_orig=gateway&_cdi=4876&_issn=00029149&_pii=S0002914910008702&view=c&_acct=C000031961&_version=1&_urlVersion=0&_userid=5982335&md5=c85c451b42a770cd39e2b41c95cf37ae
http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6T10-50PB7HM-T&_image=fig2&_ba=2&_user=5982335&_coverDate=08/15/2010&_rdoc=1&_fmt=full&_orig=gateway&_cdi=4876&_issn=00029149&_pii=S0002914910008702&view=c&_acct=C000031961&_version=1&_urlVersion=0&_userid=5982335&md5=c85c451b42a770cd39e2b41c95cf37ae

OVLIVNENI LDL CHOLESTEROLU

REZIMOVA OPATRENI
+ NUTRACEUTIKA

Stredomorska dieta

Dieta DASH

PortFolio dieta

Pesco-vegetarianska dieta

+ steroly/stanoly, berberin, monacolin,
omega3 MK/derivaty...

FARMAKA:
STATINY + ezeTimiB

+iPCSK9+ ...

LDL/Lp(a)
AFEREZA

Atorvastatin 10-80 mg, Rosuvastatin 5-
40 mg, ... + Ezetimib 10 mg
Alirocumab, Evolocumab

+ Inclisiran, kys. bempedova... +
| kolchicin




STREDOMORSKA DIETA

* Pouzivani co nejvice olivového oleje na vareni
a do salatt

« 2Zvyseni konzumace ovoce, zeleniny/lusténin a ryb

 Omezeni konzumace ostatniho masa — ponechat predevsim , bilé“
maso

* Domaci priprava omacek/prisad do salatu s dirazem
na pouziti olivového oleje, cesneku, cibule, ...

* Vynechani masla, smetany, sladkosti, slazenych napojq, ...
* U osob jiz pijicich alkohol zdliraznéni jeho rozumného prijmu

PREDIMED 1. 30 G ORECHU DENNE
2. OLIVOVY PANENSKY OLEJ 1 L TYDNE




PRIMARNI KLINICKE UKAZATELE:
UMRTI NA KVO, NEFATALNI IM CMP,

+ HOSPITALIZACE PRO ANGINU PECTORIS

PREDIMED

Look AHEAD

A Primary End Point {acute myocardial infarction, stroke, or death from cardiovascular causes)

1.0 Contral dist
Med diet, EVOO: hazard ratio, 0.70 0.06: ’_H_,—"'
5 " Med di
S 0.05 7 ed diet, nuts
a 0.8 e r/
a 0.04.
3 #=7
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Years
Mo. at Risk
Control diet 2450 2268 2020 1583 1268 346
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B Total Mortality
1.0
0.07
Med diet, EVOO: hazard ratio, 0.51
(5% CI, 0.63—1.05) 0.06 Med diet, nuts
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Mo. at Risk
Control diet 2450 2268 2026 1585 1272 543
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Med diet, nuts 2454 2345 2097 1662 1395 1037

Figure 1. Kaplan—Mei

r Estimates of the Incidence of Outcome Events in the Total Study Population.

Panel A shows the incidence of the primary end point (a composite of acute myocardial infarction, stroke, and death
from cardiovascular causes), and Panel B shows total mortality. Hazard ratios were stratified according to center
{Cox model with rebust variance estimators). ClI denctes confidence interval, EVOO extra-virgin olive oil, and Med

Mediterranean

Patients with End Point (%5)

100+

404

20+

16

124

¥ .
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Hazard ratio, 0.95 (95% Cl, 0.80-1.09)
P=0.51

Years
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PORTFOLIO:

Mean (*SE) percentage change from baseline in LDL-cholesterol
concentrations with the Portfolio (a; n = 34), control (¢; n = 34), and statin (=;
n = 34) diets.

-10 A

-15 4

-20 1

-25 1

Change in LDL from Baseline (%)

-30 4

=35 1

-40

0 2 4
Time (wk)

David JA Jenkins et al. Am J Clin Nutr 2005;81:380-387




SHRNUTI DIET

| PRES POMERNE MIRNY EFEKT DIETNiICH OPATRENI MUZE BYT
SLOZENI STRAVY PRO PREVENCI KARDIOVASKULARNICH
PRIHOD

VHODNEIJSI NEZ-LI POUHY UBYTEK NA VAZE.




Sequence Variations in PCSK9, Low LDL,
and Protection against Coronary Heart Disease

Jonathan C. Cohen, Ph.[)., Eric Boerwinkle, Ph.D, Thomas H. Mosley, |r., Ph.D,
and Helen H. Hobbs, M.D.

A B
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Plasma LDL Cholestercd in Black Subjects jma/dl]

Figura 1. Distribution of Plasma LDL Cholesterol Levels (Panel A) and Incidence of Coronary Heart Dissase [Pane| B)
among Black Subjects, According to the Presence or Absence of a PCSKOY™ or PCEESS™ Allele.

In Pan=l A, the distribution of plasma LDL cholesterol levsls at bazeline among 3278 black subjects who did not
have a PCSEP o POSK 85 gllele [top) is compared with the distribution of l=vels among the 85 black subjects
who had one of these two allzles (bottom). Pan=l B shows the percentags of participants from thess twao groups
wha had no evidence of coronary heart diseas= at bas=line and in whom coronary heart dis=ase developed during
the 15-year follow-up period. To comeert values for LDL cholesterol to millimoles per liter, multiply by 0.02586.

Cohen JC, Boerwinkle E, Mosley TH Jr, Hobbs HH. Sequence variations in PCSK9, low LDL, and protection against coronary heart
disease. N Engl J Med. 2006 Mar 23;354(12):1264-72.



Scrence. 2013 May 10; 340(6133): . do1:10.1126/science.1239101.

Simple Genetics for a Complex Disease

Jonathan C. Cohen'2 and Helen H. Hobbs 13
“Clathin ~ Endosomes Lysosomes

EGF-like
A repeat | |



SHRNUTI SOUCASNE DOSTUPNE HYPOLIPIDEMICKE TERAPIE

Snizeni LDL Snizeni klinickych | Kromé efektu na
cholesterolu prihod LDL cholesterol

Dietni opatreni 5-30 % +- Protizanétlivy
ucinek, ovlivni i
TG.
Statiny + ezetimib 30-60 % +++ Protizanétlivy
antiapoptoticky u.
LDL/Lp(a) aferéza  60-80 % i pri lécbé +7? Snizeni Lp(a) 60 %,
statiny TG 0 30 %,
fibrinogenu, ....
PCSK9 inhibitory 60 % i pri lécbé ++ SniZeni Lp(a) o 25-
statiny 30 %. TG 0 10 %,
Fibraty, Niacin, ... 10-20 % ? ZlepsSeni lipidového

spektra (HDL/TG)
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chylomikronil
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 acetyl-CoA
lomitapid statiny
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inklisiran sekvestranty

Zlucovych kyselin

PCSKI protilatky
Nurmohamed, N.S. et al. J Am Coll Cardiol. 2021;77(12):1564-75.
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Idedlni stav pacienta po infarktu myokardu

Nekurak

30 minut denneé primérena fyzicka aktivita

BMI méné nez 25 kg/m?

Obvod pasu méné nez 94 cm u muzu 80 cm u Zen.
Krevni tlak 130-140/80-90 mm Hg

Lacna glykémie pod 5.6 mmol/L

LDL cholesterol pod 2,0 (1,4...1,0 ?) mmol/L,
HDL nad 1.1 u muzu 1.2-1.3 mmol/L u Zen,
Triglyceridy pod 2.0, lépe 1.7 mmol/L.
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IM, 59 let, nekurak

O X

ACB, 66 let nekurak

IM, 59 let, kurak

ACB, 57 let, kuracka

Karcinom, zemrel 48 let

X

IM, 51 let, kufak

"6 B

41 let, byvala kuracka

o




IM, 59 let, nekurak

O X
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IM, 59 let, kurak

ACB, 57 -Iet, kuracka Karcinom, zemrel 48 let

X

IM, 51 let, kufak
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IM, 59 let, nekurak

‘,

IM, 59 let, kurak | ACB, 57 let, kuracka

ACB, 66 let nekurak

Karcinom, zemrel 48 let

X

IM, 51 let, kufak

41 let, byvala kuracka

Anamnéza KVO/RF:
KVO-0, RA KVO- viz uvod
Koureni — nekoufi 10 let

DM -0, DLP -?, HT -0

Téhotenstvi — 2, 1 x vyssi glykémie, jinak bez komplikaci
Menstruace pravidelna

Dietu — specifickou nedrzi, vyhyba se mastnym/sladkym
jidlam

Fyzicka aktivita — nizka
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IM, 59 let, nekurak

‘,

ACB, 66 let nekurak

IM, 59 let, kurak

ACB, 57 let, kuracka

Karcinom, zemrel 48 let

X

IM, 51 let, kufak

Fyz. vySetreni:

Vyska - 175cm
Vaha - 68 kg

Obvod pasu—-78cm
TK-115/70 mm Hg, Tf-74/min

Fyz. nadlez v normé — bez Selestl nad
Ao chlopni, karotickymi/femoralnimi
tepnami, bez znamek DLP (AL,

xanthomy, xantelesmata)

41 let, byvala kuracka
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IM, 59 let, nekurak

‘,

ACB, 66 let nekurak

IM, 59 let, kurak | ACB, 57 let, kuracka

Karcinom, zemrel 48 let

X

IM, 51 let, kufak

41 let, byvala kuracka

Laboratorni vySetieni:

LDL cholesterol-1,5 mmol/l
HDL cholesterol - 1,23 mmol/l
Triglyceridy — 0,90 mmol/l
apoB - 0,47 g/l
Lp(a) —-méné nez 7 nmol/l/5 mg/dl
Glykémie-4,1 mmol/l

| ost. hodnoty v normé (kreatinin, JT, ...)
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IM, 59 let, nekurak

O X

ACB, 66 let nekurak

IM, 59 let, kurak

ACB, 57 let, kuracka

Karcinom, zemrel 48 let

X
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41 let, byvala kuracka
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IM, 59 let, nekurak
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ACB, 66 let nekurak

IM, 59 let, kurak | ACB, 57 let, kuracka

Karcinom, zemrel 48 let

X

IM, 51 let, kufak

| 41 let, byvala kuracka

Sonografie karotickych tepen:
Zcela pfriméreny nalez, IMT do
0,8 mm ve vSech usecich,

Belcaro skore 1*.

Homocystein — 7 umol/l (norma)
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| Systolicky krevni tlak (mmHg) |

Zeny Muzi

Nekuiaéky | | Kufaéky | Vék | MNekufaci | |  Kurfaci
180 RlURFELS SR L 19 23 27 31 36 18 22 25 29 34 34 39 45 51 57
160 14 16 19 22 26 131518 21 25 25 29343944
140 10 12 14 16 19 11 13 15 18
120 | 3 10 11 13

18 21 25 29 33

13151821 24

10 12 15 17 20 21 25 29 34 39
10 12 14 15 18 2125 29

10 11 13 15 18 21

(4|4 1113 15

13151821 24
1113 15 18
11 12

1113 15
1

0
0 00

4 56 7 8 4 56 7 8 4 56 7 8

|Celkovy cholesterol (mmol) | 215%
10-14%
Desetileté riziko fatalniho kardiovaskularniho 5-9%
onemocnéni v CR podle pohlavi, véku, 3-4%
systolického TK, celkového cholesterolu a 2%
kufackych navyki 1%

<1%



| Systolicky krevni tlak (mmHg) |

Zeny Muzi

Nekuiaéky | | Kufaéky | Vék | MNekufaci | |  Kurfaci
34 39 45 51 57

19 23 27 31 36 18 22 25 29 34

gk R 10 12 14 16 19

160 14 16 19 22 26 1315 182125 25 29343944
140 10 12 14 16 19 111315 18 18 21 25 29 33
120 | = 10 11 13 13151821 24

10 12 15 17 20 21 25 29 34 39
10 12 14 15 18 2125 29

10 11 13 15 18 21

(4|4 11 13 15

13151821 24
11131518
11 12

1113 15
1

0
0 00

4 56 7 8 4 56 7 8 4 56 7 8

[Celkovy cholesterol (mmol) | >15%
10-14%
Desetileté riziko fatalniho kardiovaskularniho 5-9%
onemocnéni v CR podle pohlavi, véku, 3-4%
systolického TK, celkového cholesterolu a 2%
kuiackych navyku 1%

<1%
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X

IM, 51 let, kufak

41 let, byvala kuracka
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