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Odhad rizika bézné: SCORE2 a SCORE2 OP

vice kohort, moderneéjsi data, mené nadhodnoceni, extenze do
vyssiho veku
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Nizké az stredné zvysené KV riziko
Lécha rizikovych faktord neni obecné doporucena

Vysoké KV riziko
Lécba rizikovych faktord ma byt zvazena

<2,5% <5% <75%

25a7<75% 5a7<10% /5az<15%

Velmi vysoké KV riziko
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< Nastroje SCORE2 * { Nastrole  Vaskularni vék *
A H Vaskularni vék: 61 let
NaStroje Pohlavi Riziko SCORE: 6 %
Q Hledat nastroje M %o
Pohlavi
A Vek
\J’Z * ‘h Muz Zena
Néstroje Oblibené ATC 41
Vék

Kuracky status

© & ﬁ 41
@ K“?a‘ :
Specializace Davkovani Indikace

Kuracky status
Systolicky krevni tlak [mmHg]

Nekufak Kurak
ORHIBENS 100-119 120139 140-159 [ERLSYL)
FH

Systolicky krevni tlak [mmHg]

Non-HDL cholesterol

100-119  120-139  140-159 [ERITRYS
5,0-5,9 mmol/L (193-228 mg/dL) v

Non-HDL cholesterol

Kalkulator vaskularniho véku

Pouzivé tabulky SCORE 2021 SCORE2 5,0-5,9 mmol/L. (193-228 mg/dL) X
SCORE2 . 10Iet'e riziko f’atallnlwa nefatalni
S e ) © kardiovaskularni pfihody L.
10leté riziko roz o Dalsi informace
g oce rizik r 6%

ve vysoce rzikc VIro
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Nastroje MKN-1( t Nastroje MKN-1C t L Nastroje MKN-1C t

Elektronické nastroje v nasich rukou




UrcCeni rizika ASKVO u
pacientu s DM2
SCORE 2- Diabates

52 let stary muz
Rodinna anamnéza: otec zemrel na AIM ve 48letech
Koufi 20 cigaret denné/30 let
Arteridlni hypertenze, |é¢end ACEi/BKK
* kazudlni TK v ordinaci 150/90 mm Hg
BMI = 31 kg/m?, pas 108 cm

lipidy

* Celkovy cholesterol = 6.7 mmol/I,

e HDL-C= 1.4 mmol/I

e LDL-C= 3.9 mmol/I

e TG = 2.5 mmol/I
Glukdzovy metabolismus (DM2 od 48let)

* Glykemie 6.8 mmol/I

 HBAlcC 54 mmol/mol
Ledvinné funkce: eGFR 0.94 ml/1,73m2/min
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SCORE2-Diabetes

Very high risk High risk Low risk

[

o W@

Points total:

STEP 4: Match the Points Total to the corresponding risk in the Risk Table, selecting the value for the risk region of residence

Risk Table: 10-year CWD risk esti cor din ch total score
Paints Total
Risk region
15-14-13-12-11-109 8 -7 6 5 -4 3 210 12 3 4 5 6 7 8 9 101112 1314151617 181920 21 22 23 24 25 26 27 28 29 30
Lovw risk
region
Moderate:
risk region
High risk
iam 2222233334455 0567 7T E 9 9 10111213 15 1 22 24 26 28 31 33 36 39 41 44 28 51 54 57 61 54 68

22222233333 44455566 7 7 8B B 9 101011121314151617 18 19 20 22 23 25 27 28 30 32 34 36 38

22 2233334445556 6 77 8 9 9 1011121314151617 18 20 21 22 24 26 28 30 32 34 36 38 41 43 46 49 51

::'h_“ 444555667 7 E 9 9101112131415 16 17 16 20 22 23 35 77 20 31 33 35 3B 40 43 45 4E 51 54 57 60 63 66 69 72 75 VB
Interpretation: The risk given is the % of people with the same risk estimation, who will experience a CVD event [heart attack, stroke, or other fatal cvD
event] in the next 10-years. This estimate is an approximate/simplified value based on broad risk predictor categories. A more accurate risk estimation for
the precise measured risk predictors can be obtained using the full risk equation provided in the online calculator. Estimates may differ by up to 4% points.
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PREVENT
Equations

*
Yacp (when indica"
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Khan SS, Coresh J, Pencina MJ, Ndumele CE, Rangaswami J, Chow SL, Palaniappan LP, Sperling LS,
Virani SS, Ho JE, Neeland 1J, Tuttle KR, Rajgopal Singh R, Elkind MSV, Lloyd-Jones DM; on behalf of the
American Heart Association. Novel prediction equations for absolute risk assessment of total
cardiovascular disease incorporating cardiovascular-kidney-metabolic health: a scientific statement from
the American Heart Association. Circulation. 2023;148:e++s—e**+. doi: 10.1161/CIR.0000000000001191

PREVENT: novy system odhadu rizika KV

| PREVENT PCEs
Demographic factors
Age Modeled as the time | Predictor
scale
Sex Sex-specific Sex-specific
equations equations
Race Race free Race specific
Clinical predictors
Systolic blood pressure | X X
Antihypertensive X X
treatment
Total cholesterol X
Non-HDL cholesterol X
HDL cholesterol X
Statin treatment X
Diabetes X X
HbA1C* X
Tobacco use X X
eGFR X
UACR* X
Social Determinants of Health
Education
Income
SDI* X
Outcomes
CHD X X
Stroke X X
HF X




PREVENT: novy systéem odhadu rizika KV
orihody

Odhad 10letého rizika KV prihody u zen Odhad 10letého rizika KV prihody u
bez diabetu muzl bez diabetu

D No) - Diabetes (No) n
GFR 90 mL/min/1.73m? GFR 45 mLimin/L73m’ ::m“ L | ﬁ;ﬁ“'ml i
¢ ing (o) c smoking (Yes) C smoking (Mo) ¢ king (Yes)
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Prognosis of CKD by GFR and albuminuria category

Perslstent albuminurla categorles
Description and range

A1l A2 A3
Prognosis of CKD by GFR and Normal to mildly Moderately Severely
K D | G O albuminuria categories: KDIGO 2012 increased increased increased
< 30 mg/g 30-300 mg/g > 300 mg/g
/ <3 mg/mmol  3-30 mg/mmol > 30 mg/mmol
hodnoceni
0 G _ G1 Normal or high =90
rizika na z
7/ A4 E o
- o G2 Mildly decreased 60-89
zaklade ACR a 28
E Mildly to
e G F R = g Gla moderately decreased 45-69
_E é Moderately to
S § G3b severely decreased 30-44
23
g

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high
risk; Red: very high risk.



Riziko spojené s hladinami Lp(a) stoupa spojité

If Lp(a) concentration is not

70
considered, absolute risk might
= be underestimated substantially
= Y
.Q 50
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w
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w 40
[a)
S
E 30 Relative risk increase
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o
10
0

BASELINE RISK OF ASCVD EVENTS (%)

Kronenbertg F et al. Atherosclerosis 374 (2023) 107-120



Algoritmus zohlednujici hladiny Lp(a) pri hodnoceni
rizika ASKVO

3 . B ™ Yewr rink sithows inciuding the sffect of Lpja)
Enter your health information below — it nceg e o o L
40
Cholesterol units: Height units: Weight units: E Ly
O mmol/L @ ma/dL ®cm Oin ®kg Olbs = m
10
Sex Height [crm)
1]
Female ] [ 176 | 45 0 w0 e &
Age (ages 30-75) wieight (kg) figa years)
[ 45 ] [ 79 ] Your risk of having a heart attack or stroke up 1o age B0 is:
Cholesteral Your BMI is calculated as: Wiith an Lo{a) bevel of[100 masdL] your estimated risk of having & heart
attack or stroke up to age 80 changes from 33.4% to
Total Cholestercl {masdL) (range 135 - 300) B
[ 210 ] (255 ]
c ca| = mar rik wiThaer indeding the e of Lpos)
LOL Chelesteral {(mg/dL) (range 80 - 200) Do you have disbetes? e e
7 A v wous LDL er bleed praisunt
(13 /O -
\ / z
HOL Chaolestercd (mafdL) range 25 -100) Do you currently smicke? -
nl -1
- ) . -
Systolic Blood Pressure (mmHg) (range 90 - 2000 Hawe you ever smoked?
P a1 ]
Age (years)
Are you taking a medicine to lower biood pressure? Has anyone Inyour family had & heart attack or stroke?
attack or stroke up to age 80 changes from 33.4% fo
[ Calculate Risk J ‘With an Lp(a) of 100 mgfdL and an estimated risk of 52.1%, lowering i h
your LDL by 40 mg/dL and your SBP by 5 mmHg beginning at age 45 |_ ]
will reduce your risk of having a heart attack or stroke to: s

Kronenbertg F et al. Atherosclerosis 374 (2023) 107-120



Muz, 55 let, LDL-C 4,5, HT, pozitivni RA ASKVO

Lp(a)

Bez

Lp(a)
Lp(a)

25 nmol/l 170 nmol/l

Your risk of having a heart attack or stroke

Your risk of having a heart attack or stroke Your risk of having a heart attack or stroke
60 Your risk without including the effect of Lp(a)
Your risk without including the effect of Lp(a) Your risk including the effect of Lp(a)
40 40 Your risk including the effect of Lp(a)
30 _ ’_6_2‘
— ~ ]
o
G 20 4
o
10
55 60 70 80
0 55 60 70 80
55 60 70 80

Age (years)
Age (years)
Age (years)

. ‘ Your risk of having a heart attack or stroke up to 43 20/
Your risk of having a heart attack or stroke up to 43 2% age 80 is: -£ /0

age 80 is: With an Lp(a) level of 170 nmol/L, your estimated 50 0%

Your risk of having a heart attack or stroke up to 43 2% With an Lp(a) level of 25 nmol/L, your estimated 44 0% risk of having a heart attack or stroke up to age
age 80 is: : e

risk of having a heart attack or stroke up to age 80 changes from 43.2% to:
80 changes from 43.2% to:

www.lpaclinicalguidance.com



/Mediately & Léky Qs Nastroje H ATC sk MKN-10 [ Vzdélavani www.mediately.com/cz/tools/LpaGuidelines

[2) Klinicka doporuéeni pro Lp(a)

Vysledek
Typ prevence

- Intervence Zivotniho stylu a lékova intervence (napf. LDL-C,

Pomér rizik (hazard ratio) pro MACE v dlsledku zvyseného Lp{# ): 1,60-

1,87

Hodnota Lp(a)

170 nmol/l &

Vék [roky] SniZeni LDL-C potfebné k zmirnéni zvySeného rizika zpisobeného
Lp(a)

50-59 v

Cilova hladina LDL-C pro zadaného pacienta je oproti hladiné

odpovidajici kategorii KV rizika nizsi of 0,9-1,2 mmol/l

Poznamka: SniZzeni LDL sniZuje absolutni kardiovaskularni riziko, ale nesnizuje hladinu Lp(a). Vzhledem k tomu rezidualni riziko ze zvySené hladiny Lp(a) pfetrvava. V
soucasné dobé se vyvijeji u€inné léCebné pfipravky snizujici hladinu Lp(a) a jejich dostupnost se oCekava v blizké budoucnosti. Tyto nové terapie nabizi nadéji na pfimé
snizeni kardiovaskularniho rizika u osob s vysokou hladinou Lp(a).



Doporucena intenzifikace snizovani LDL-C na zakladé hladiny Lp(a)

B |ntensification of LDL-C reduction needed to reduce the global cardiovascular risk to a similar extent
as the risk attributable to elevated Lp(a) depending on age at which LDL-C reduction is initiated

Intensification of LDL-C reduction (nmol/L) needed

A Lp(a) Lp(a) HR for MCVE due to to mitigate the increased risk caused by Lp(a)
Lp(a) nmol/L compared to i . q

e percentile increased Lp(a) Begin age Beginage  Beginage  Begin age

30y 40y 50y 60y
320 300 99 2.56 1.2 mmol/L 1.4 mmol/L 1.7 mmol/L 2.3 mmol/L
270 250 97.5 2.19 1.0 mmol/L 1.2 mmol/L 1.5mmol/L 1.9 mmol/L
220 200 93.5 1.87 0.8 mmol/L 0.9 mmol/L 1.2 mmol/L 1.5 mmol/L
170 150 90 1.60 0.6 mmol/L 0.7 mmol/L 0.9 mmol/L 1.1 mmol/L
120 100 82.5 1.37 0.4 mmol/L 0.5 mmol/L 0.6 mmol/L 0.8 mmol/L
70 50 75 1.17 0.2 mmol/L 0.2 mmol/L 0.3 mmol/L 0.4 mmol/L

20 ref. 50 ref. ref. ref. ref. ref.

Kronenberg F et al. European Heart Journal (2022) 43, 3925—

39406



Ateroskleroza ma radu forem: zamereno na

vaskularni kalcifikace

Collagen Necrotic core Nodular Calcified
sheet sheet calcification nodule

Picrosirius red stain
under polarized

Microcalcification: >0.5 um but <15 pm
Punctate calcification: >15 um to 1mm
Fragmented calcification: >1 mm

Sheet calcification: 90°, or 3mm
Nodular calcification: fractured sheet Jinnouchi H et al. Arteriosclerosis 2020.
Torii S, Sato Y et al. ] Am Coll Cardiol 2021.

Non-atherosclerotic
intimal lesions

Intimal Intimal Pathologic intimal Fibroatheroma (FA) Thin-cap Rintor Ercalon Calcified
thickening xanthoma thickening (PIT) ozl fibroatheroma st g nodule

Without M® with M® Early FA Late FA Underlying PIT  Underlying FA

]

Complications of hemorrhage and/or thrombus with healing and stabilization

Progressive atherosclerotic lesions Lesions with acute thrombi

Intraplaque Healed rupture Chronictotal  Fibrocalcific plaque Nodular Fibrous

hemorrhage Single-loyer Multiple-loyers occlusion (CTO) (Calcified sheet) calcification plaque

3

Yahagi K, et ol. Nat Rev Cardiol. 2016;13:79-98

Virmani R, 91. EAS kongres, Mannheim, 5/2023



Coronary Artery Calcium (CAC) skore:

jediné doporucované zobrazovaci vysetreni k reklasifikaci rizika

Zavazné koronarni kalficikace v RIA Vyskyt AS prihod dle CAC

25

B cac=0 20.5
20 CAC 1-100 19
CAC =100
15
13.6
111 1./
10
7 y
?.J‘ {:’r“ £ d 58
5 4.5 4.4
- I
B
F5-0.09% 10-14.95% 15-16.95% =205

10 year estimated ASCVD risk

BMJ 2021;372:n776 | doi: 10.1136/bmj.n776



Cumulative incidence of coronary events (%)

~J

n

b

0

0

Coronary Artery Calcium (CAC) skore:
vysoka negativni prediktivni hodnota

Coronary-artery calcium score
>300
101-300
l
0

100

-~

Percentage (%)

1 | | | | |

0 5 10 15 20

)

4 N Pretest risk (%)

(s

R I ST

BNP <100 pg/mL
No microalbuminuria

Years to event

Zero CAC
CIMT <25th percentile

No carotid plaque Mo family history
Flow-mediated dilation >5%
Normal ABI

hs-CRP <2 ng/dL ——— Healthy hfestyle
Homocysteine < 10 pmol/L

Mo tamily history of premature CHD

Mo metabolic syndrome




Coronary Artery Calcium (CAC) skore: vice nez HT ¢i DM2

No diabetes Diabetes
020 | e— CAC=() CAC>0 020 | e—CAC=() w— CAC>0
0.16 F 0.16 — 31/277
012 F 0.12
76/1.372
0.08 | . 0.08 |
004 004 r _
9/1,863
0O o 1 1 ! 1 ) & | L ! |
0 2 4 6 8 0 2 4 6 8
Time (yr) o Time (yr) e
No hypertension Hypertension
020 b —CAC=0) CAC>0 020  e—CAC=() — CAC>0
0.16 0.16
76/886
0.12 0.12
008 r 008 r
31/763
0.04 T 0.04 | |
9/692
4/1,373
0 & | 1 1 1 0O & 1 1 1 |
0 2 4 6 8 0 2 4 6 8

Time (yr) e Time (yr) 0



A co da

Zmena strategie: skutecna primarni prevence: ¢asna intervence rizik

e’

Fixni kombinace

Protizanétlivé strategie: kolchicin, anti IL6

Antitrombotickeé strategie: inhibice f. XI
Hypolipidemické strategie: anti PCSK9, anti Lp(a)
Metabolické strategie: dutidy, trutidy

Genova lécba: CRISPR Cas 9 anti PCSK9 u HeFH
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K tomu nam bude muset pomoci...




