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e Kde a jakym zpusobem hledat subklinickou
aterosklerozu



ProcC hledat subklinickou aterosklerozu?

Indikace hypolipidemické terapie je zavisla na KV
riziku, které stanovujeme na zakladé

pritomnosti KV onemocnéni a rizikovych faktoru

Hypolipidemicka terapie je indikovana u pacientu
ve vysokém a velmi vysokém riziku - u pacientu s
rizikem KV mortality v nasledujicich 10 letech >5%



ProcC hledat subklinickou aterosklerozu?

Velmi vysoké Stredni
ICHS SCORE 1-4 %
Ischemicka CMP
DM s albuminurii
SCORE 210 %
eGFR < 60 ml/min/1,73m?2

LDL (mmol/l)

Velmi vysoke riziko

Vysokeé riziko

Nizké a stredni riziko

ESC/EAS doporuceni 2016
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| Systolicky krevni tlak (mmHg) |

000
456738 45678 45678
ICeIkov;'l 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%
kuiackych navyki 1%
<1%

U osob >65 let, hypolipidemicka terapie by méla byt zvdZzena u osob s HT, DM, nikotinizmem (lla)



Klasifikace rizika na zaklade RF ¢asto chybuje

How many young adults would meet guideline criteria for statins prior to MI?

Adults <50 years with a first-time Ml (N = 1685)

210 treated with statin pre-MI

2013 ACC/AHA
guidelines

2016 USPSTF
recommendations

LDL 190 mg/dL N = 43 (3%) i |
STATIN N = 43 (3%) LDL 2190 mg/dL
RECOMMENDED
Age >40 years with Diabetes > =
& LDL >70 mg/dL SR - 31% | 18%
0 o 10-y ASCVD risk score >10%
N =226 (15%) AND 1 CV risk factor
10-y ASCVD risk score 27.5% - L
N = 266 (18%) STATIN
sl mral CONSIDERED [
] a ’ 10-y ASCVD risk score 7.5-10%
10-y ASCVD risk score 5-7.5% 18% | 1% S ANBIRCVISICISEEor
= - 0, —
& LDL =70 mg/dL N = 269 (18%)
STt NOT 10-y ASCVD risk 7.5%
= rSK score </.
10-y ASCVD risk score <5% N =770 (52%) [ RSl LUELEEE RS B N = 1045 (71%) yOR e
51% | 71%

Singh A, JACC 2018

50-70% mladych pacientd s IM nema na zakladé RF indikaci k hypolipidemické terapii pred IM



ProcC hledat subklinickou aterosklerozu?

Posouzeni stavu cév zpresnuje
stratifikaci rizika



Kde hledat subklinickou aterosklerozu

@ Aterosklerotické postizeni karotickych tepen

v

Koronarni ateroskleréza

Aterosklerotické postizeni tepen DKK




Subklinicka ateroskleroza tepen dolnich
koncetin




Vysetreni cév dolnich koncetin

Pomér kotnl'k-paie (AB') pomér systolického tlaku v oblasti kotniku a systolického tlaku na pazi
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(Reference)
Ankle Brachial Index

—_ - ABI ma aditivni prediktivni hodnotu
3

Brachial artery

4 )
<0.9 ischemickd choroba DK

0.9-1.3 normalni ABI

>1.4 abnormalné zvyseny ABI
\_ J

<0.60 061-0.70 0.71-0.80 0.81-0.90 0.91-1.00 1.01-1.10 1.11-1.20 1.21-1.30 1.31-1.40 >1.40

- ICHDK zvysuje KV riziko 2-3 nasobné

k RF a

reklasifikuje KV riziku 19% muzi a 36% Zen

Fowkes J, JAMA 2008



Vysetreni cév dolnich koncetin

Indikace ABI podle ESC doporuceni pro |écbu PAD:
Asymptomatické osoby:

- >65 let

- <65 let s vysokym KV rizikem

- >50let s RA ICHDK

Osoby se zvysenym rizikem ICHDK:
- ICHS, aterosklerotické postizeni jinych oblasti
- Aneurysma aory, CKD, srdecni selhani

Symptomy svedcici pro ICHDK:
- Nehmatné pulzace v periférii, Selest nad tepnami DKK
- Klaudikace



Prognodza pacientu s ICHDK

I
70-80 % |( 10-20 %
stabilni zhorseni

klaudikace | | klaudikac




Hypolipidemicka terapie u pacientt s ICHDK

Castano 1999
Castano 2001
Coccheri 2002
HPS

LEADER
Mohler 2003
Nye 1973

Subtotal (95% CI)

0/31 [/31
0127 3129
17143 6/143
369/3384 465/3364
90/783 I11/785
71240 14
0/23 1/23
4631 4489

0.2 %
0.2 %
0.4 %
79.2 %
19.0 %
0.9 %
0.2 %

100.0 %

032[001,823]
0.14[001,2580]
016002, 135]
0.76 [ 066, 088 ]
079 [ 059, 1.06 ]
.11 [028,438]

032[00l,825]

0.76 [ 0.67, 0.87 ]

Hypolipidemicka terapie u pacientti s ICHDK snizuje riziko IM o0 24%

Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV,Random,?5% Cl

| TWD: All studies
Castano 1999 31 3654 (261.13) 312249 (149.21) el 232 % 140.50 [ 34.63, 246.37 ]
Castaneo 200 27 6489 (281.11) 29 2377 (146.01) & 223 % 411.20 [ 29260, 529.80 ]
Gans 1990 |6 129 (49.6) 16 152 (80) = 26.8 % -23.00 [-69.12,23.12 ]
Mondillo 2003 43 230 (45) 43 104 (29) u 27.7 % 126,00 [ 110.00, 142.00 ]
Subtotal (95% CI) 117 119 - 100.0 % 152.00 [ 32.11, 271.88 |

... a prodluzuje uslou vzdalenost o0 152 metru

Cochrane Database of Systematic Reviews 2007



PCSK9 inhibitor u pacientu s ICHDK

FO U Rl E R — evolocumab vs. placebo, 3 642 s ICHDK (klaudikace/ABI<0.85)

- evolocumab snizil LDL o0 59%, primérna hodnota LDL 0,8 mmol/I
Primarni cil: KV mortalita, IM, CMP, hospitalizace pro NAP, koronarni revaskularizace

A Primary Endpoint in Patients with and without PAD

18%
@ Placebo PAD 16.8%

16% | [ Evolocumab N=3,642 PAD
3.5% ARR
14% HR 0.79 NNT 29
95% Cl (0.66 — 0.94) 13.3%
g 12% ettt 12.1% No PAD
2 .. 105% J 16%ARR
T 10% NNT 63
w
2 8%
£ No PAD
T % N=23,922
HR 0.86
4% 95% CI(0.80 — 0.93)
P<0.001

2% p-interaction = 0.40

0%
Days from
Randomization 0 90 180 270 360 450 540 630 720 810 900

Dosahovani nizkych hladin LDL cholesterolu u pacienttli s ICHDK je spojeno s benefitem



Therapy initiated (%)

Populacni skrining vaskularnich zmén

Studie VIVA

Danska studie 50 156 muzu 65-74 let
Randomizace — skrining ICHDK, aneurysmatu aorty, HT

— bez skriningu
Lindholt JS, Lancet 2017

Preskripce statinu Celkova mortalita

100+
100~ 0-6 menths: HR 2:10 (95% CI 1-90-2-32); p<0-0001 90—\
904 =6 months: HR 0-96 (95% C1 0-91-1.01); p=0-10 304
80 709
70+ z ™
T 5o
60 4 7 7 v s . %
co 2-nasobné zvyseni preskripce v 1. 6M 7 404 Pokles mortality o 7%
30+
o4
4 204
30 104 — Non-screening group
20 HR 093 (95% CI 0-88-098); p=0-01 T Screening group
7 ] T T T T T
1 2 3 4 5
10+ Years after randomisation
Number at risk
0 | | ; | ; (number censore d)
0 1 2 3 4 5 MNon-screening group 25078 24514 23893 23257 15183 5229
0) (0) (@) (7500) (9668) (5195)
Screening group 25074 24560 234985 23407 15628 5727
(0) W] 0) (7221) (9593) (5694)

Skrining ICHDK, AAA a HT u muzli 65-74 let vede k vyznamnému poklesu celkové mortality
zachrani 1 zivot na 169 skrinovanych



Subklinicka ateroskleroza

karotickych tepen



Sonografie karotickych tepen

Ateroskleroticky pIat Intimo-medialni tloustka

- Hypertrofie hladkosvalovych bb. medie




Intimo-medialni tloustka

2013 ESH/ESC Guidelines for the management of arterial hypertension

Asymptomatic organ damage

Pulse pressure (in the elderly) 260 mmHg

Electrocardiographic LVH (Sokolow—Lyon index >3.5 mV;
RaVL >I.I mV; Cornell voltage duration product >244 mV*ms), or

Echocardiographic LVH [LVM index: men >115 g/m%
women >95 g/m? (BSA)]*

Carotid wall thickening (IMT >0.9 mm) or plaque
Carotid—femoral PWV >10 m/s

Ankle-brachial index <0.9

CKD with eGFR 30-60 mL/min/1.73 m2 (BSA)

Microalbuminuria (30-300 mg/24 h), or albumin—creatinine ratio
(30-300 mg/g; 3.4-34 mg/mmol) (preferentially on morning spot
urine)

2013 ACC/AHA Guideline on the Assessment of Cardiovascular Risk

CQ1: Use of Newer Risk Markers After Quantitative Risk Assessment

1. If, after quantitative risk assessment, a risk-based treatment decision is  E (Expert Opinion) Appendix 4 lib{ B
uncertain, assessment of >1 of the following—family history, hs-CRP, (9-17)
CAC score, or ABI—may be considered to inform treatment decision
making.

2. Routine measurement of CIMT is not recommended in clinical practice =~ N (No recommendation  Appendix 4 - B
for risk assessment for a first ASCVD event. for or against) (12,16,18)

3. The contribution of ApoB, CKD, albuminuria, and cardiorespiratory fitness N (No recommendation  Appendix 4 — —
to risk assessment for a first ASCVD event is uncertain at present. for or against)



Dukazy proti pouziti IMT

Individualni meta-analyza 14 populacnich studii, 45 828 osob, doba sledovani 11 let
Aditivni prediktivni hodnota IMT spolecné karotické tepny k FHS

Contribution to Total

USE-IMT Population, Hazard Ratio

Source % of Total (95% Cl)? i

ARIC,25 1994 31 1.11(1.08-1.14) | ]

CAPS,26 2006 8 1.10(0.99-1.29) e

Charlottesville,?” 2006 1 0.88 (0.56-1.36)

CHS,28 2007 7 1.11(1.06-1.186) =

FATE,8 2011 3 1 .20 (1.01-1 421 " . , o

Hoorn Study,2® 2003 1 1.07 (0.72-1.59) . 1
oo S ; 105 (0.96-1 mj . Zvyseni IMT o 100pum zvysuje
Malmo,! 2000 10 1.10(1.04-1.17) ] ..

MESA,22 2007 13 0.98 (0.89-1.08) = o ")
Nijmegen Study,3® 2009 3 1.34 (0.94-1.90) e B rzi ko I M O 8 A) a CM P O 12 /0
NOMAS,3 2007 2 1.36 (0.99-1.85) e

OSACA2 Study,35 2007 1 1.09 (0.96-1.24) o

Rotterdam Study,3® 1997 8 1.13 (1.06-1.20) B

Tromse Study,37 2000 9 1.04 (0.98-1.10) .

12=12.30%; Q test for heterogeneity, P =.24 1.09 (1.07-1.12) &

0.5 1.0 2.0
Hazard Ratio (95% Ch#
Without events
Framingham Risk With CIMT
Total without events, No. (%)
<5% 5%-20% >20%

x 39162 (93.6) No change 0 v s e . Ve
i o 20271 ] o 4% zlepseni klasifikace rizika pfi
[} e D Ve, /s v ’
§ S20% ~ - e pouziti IMT u osob ve stfednim
E >20% - 1611 . .

£ riziku

With events

Framingham Risk With CIMT
Total with events, No. (%)
<5% 5%-20% >20%

x 3684 (91.9%) No change

g <% 537 = 67 - 169 (4.2%) Up classification

£ o

£ 5-20% - 2410 - 102 Lad s

£

§ >20% -~ 787

w

Den Ruijter HM, JAMA 2012



Dukazy proti pouziti IMT

15L8w-5 48Hz
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HR= 63bpm




Dukazy proti pouziti IMT

= 5_' ’,w‘.”(?! 15LBw-S
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Carotid IMT

General
Pwr=0dB MI=.65

sdB  T1/0M73

1 Gain= TdB A=1

HR= 68bpm




Ateroskleroticky plat vs. IMT

Meta-analyza 11 studii

Sensitivity SROC Curve
1
] A
0.9 -| A = 2 2 o
. . | P Diagnostic accuracy of carotid ultrasound for
~ A -
08 - e the detection of CAD
A A
& .
| £ AEEA B CIMT  ® Carotid Plaque
24
A L 0.76
06 - A
A
xS 5.75
|
A
0.4 -
03 -
o2 048 o
& I carotid Plaque i
014/ & oMr Sensitivity  Specificity Positive Negative  Diagnostic The Area
/ Likelihood  Likelihood OddsRatio  Under the
0 Ratio Ratio SROCCurve
0 02 0.4 06 0.8 1
1-specificity

Inaba Y, Atherosclerosis 2011



Kombinace ATS platu a IMT

Cumulative incidence of combined vascular events (%)

0.12 -

0.101

0.08 -

0.06 1

0.04 7

0.027

PFCC-IMT ey ¢IMT.., HR(95% CI) Pvalue

High High 3.25(2.16.4.90) <0.0001 3

Low High 1.84 (1.24.2.74) 0.003 PFCCIMT sy (M,
High Low 1.57(1.05. 2.36) 0.03 ( A)high high
Low Low 1 -

Curves were computed for the

mean value of covariates (B) low high

( C )high low

(D) low low

0’00 h T T T T ]
0 6 12 18 24 30 36
No. at Risk Follow-up (Months)
(A) 327 307 296 282 277 267 241
(B) 602 581 575 559 550 534 494
(C) 575 552 546 520 513 502 461

Kombinace platu a IMT spolecné karotické tepny vedla ke spravné reklasifikaci 45%

osob ve strednim riziku

Amato M, Atherosclerosis 2017



Budoucnost karotické sonografie

Slozeni ATS platu

W ——= = S ———
- P L | Mage region




Benefit hypolipidemické terapie u

V4

nacienta s ATS karotickych tepen

Zadnd randomizovanad studie nesledovala vliv hypolipidemické terapie indikované na
zakladé karotické ATS na KV riziko

Model  Study name Statistics for each study Difference in means and 95% Cl

Difference Lower Upper
inmeans  limit  limit p-Value

Takahashi et al (simvastatin)  -0.015 0064 0024 0549 —r—
Takahashi et al (pravastatin) 0.008 -0060 0044 0781 —
Yuetal 0060 0144 0024 0.184
REGRESS Us Study 0050 0099 -0001 0045 ——
METEOR 0.009 -0011 -0006 0.000 1
ACAPS 0015 0016 -0014 0000 .
ARBITER 00s9 0065 -00S3 0.000 8
BCAPS 0025 0043 -0007 0.007 -
LIPID 0.062 0091 -0033 0000 s
ASAP 0067 0099 -0035 0000 -
HODIS et al 0141 0181 0101 0.000 —t=

Random 0.040 0052 0028 0.000 -

025 043 000 0.13 0.25

Favours Treatment  Favours Control

Hypolipidemicka terapie zabranuje progresi ATS zmén v karotickych tepnach

Bedi US, J Cardiovasc Pharmacol Ther. 2010



Subklinicka ateroskleroza koronarnich

tepen
Koronarni kalcifikace




#! | -2009: 34
Yy | - 2013: 98
¥ |+2018:133

A Score of 100+ = High Risk of Heart Attack
_ [§or Heart Disease Within 3-5 Years
y
| . A\

- White House Dr. Ronny Jackson, Mayo Clinic



Prediktivni hodnota kalciového skore

Riziko ASCVD dle kalciového skére v prtibéhu 10-letého sledovani

£ 0.30— _ Budoff M, Eur Heart J 2018
g CAC Categories

$ 025 = 300+
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ASCVD — aterosklerotické kardiovaskularni onemocnéni (fatdlni a nefatalni IM a CMP)

Pacienti bez koronarnich kalcifikaci maji nizké KV riziko
Kalciové skére > 100 je spojeno s vysokym rizikem (ASCVD >7.5%)



Cumulative Incidence of Hard CVD (%)

Absence koronarnich kalcifikaci

Age 45 to 54 Age 55 to 64 Age 65t0 74
0.30 — , .
CAC Categories CAC Categories CAC Categories
0.25-| = 800+ — 300+ = 300+
== 101 to 300 == 101 to 300 = 101 to 300
0.20 110100 110 100 1to 100
0 0 0

0.15

0.10

0.05

0.00

3 6

9 12
0 3 6

Years from Baseline Exam

9 12

Years from Baseline Exam

3 6 9 12
Years from Baseline Exam

Absence koronarni aterosklerézy je spojena s nizkym rizikem ve vSech vékovych skupinach

od 45-74 let
Subset HR (95% CI) P-value
Age category
45-54 1.20 (1.11-1.29) <0.001
55-64 1.16 (1.10-1.22) <0.001
65-74 1.13 (1.08-1.18) <0.001
75-84 1.12 (1.06-1.17) <0.001

Budoff M, Eur Heart J 2018



Absence koronarnich kalcifikaci

Study Cumulative Statistics Cumulative Mantel-Haenszel

Lower Upper Relative Risk Ratio (95% CI)
Point limit limit p Value

Detrano (1996) 0.20 0.03 1.48 0.115 Hll

Georgiou (2001) 0.08 0.03 0.26 <0.0001

Keelan (2001) 0.12 0.05 0.33 <0.0001 =

Schmermund (2004) 0.11 0.05 0.27 <0.0001

Becker (2005) 0.10 0.04 0.23 <0.0001

Rozanski (2007) 0.09 0.04 0.20 <0.0001
0.04 0.20 <0.0001

0.01 0.1 1 10 100
Lower Risk Higher Risk

- riziko KV komplikaci 0,6% v pribéhu 51 mési¢niho sledovani
- 2% pacientu s vyznamnou stendzou (>50%) nema koronarni kalcifikace

Sarwar A, J Am Coll Cardiol Img 2009



Prediktivni hodnota CAC and karotické sonografie

MESA — osoby bez KVO 45-84 |et

With Multiple Imputationt

Hazard Ratio (95% Cl) PValue
CVvD
CAC presence 3.12 (2.44-3.99) <0.001
Carotid plague presence 1.61 (1.17-2.21) 0.003
Mean CCA IMT >75th percentile 1.20 (0.94-1.52) 0141
Carotid plaque/CIMT75 2.06 (1.46-2.91) <0.001
CHD
CAC presence 4.48 (3.24-6.17) <0.001
Carotid plaque presence 1.76 (1.23 -2.52) 0.002
Mean CCA IMT >75th percentile 1.29 (0.98 —1.68) 0.065
Carotid plaque/CIMT75 2.33 (1.56 -3.47) <0.001
Stroke/TIA
CAC presence 1.54 (1.09-2.18) 0.015
Carotid plaque presence 1.40 (1.35-1.45) <0.001
Mean CCA IMT >75th percentile 1.01 (0.70-1.47) 0.944
Carotid plaque/CIMT75 1.86 (1.10-3.13) 0.020

e Koronarni kalcifikace jsou lepSim prediktorem manifestni ICHS nez karotické platy
» V predikci CMP/TIA se koronarni kalcifikace a karotické platy nelisi

Gepner A, Circ Cardiovasc Imaging. 2015



Hypolipidemicka terapie u CAC

St. Francis Heart Study

1005 pacientl s kalciovym SCORE >80 percentil pro vék a pohlavi randomizovano:
- atorvastatin 20mg, vitamin Ca E
- placebo

V intervenované skupiné klesnul LDL cholesterol 0 43%

1.00 ;

g

0.95 | o

—_

090 —

Control

0.85 —

0.80 | p=.08

Probability of Remaining Event Free

I T A R ~ Yadon A, JACC 2005

2 4
Treatment (n? 490 437 414
Control (n) 515 455
Years of Follow Up

e V pribéhu 4-letého sledovani, intervence vedlIa ke staticky hrani¢né vyznamnému
30% poklesu KV rizika (p=0.08)

* V podskupiné pacientt s CAC >400, terapie snizila KV riziko 0 42% (p=0.046)

* Intervence nesnizZila progresi koronarnich kalcifikaci (p=0.80)



* Detekce subklinické ATS je dulezita pro zpresnéni
KV s ohledem na iniciaci, ale i intenzifikaci
hypolipidemické terapie

* Vyuzivame ji u osob ve strednim rizikem (riziko
SCORE 1-5%), ale i u osob ve vysokém riziku

* Postup od méné invazivnich/levnéjsich k
invazivnéjsim/drazsim

* U osob >65 let ABI, u mladsich sonografie krcnich
tepen

* Pri negativnim vysledku uvaha o CAC



