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Incidence of SCD je vysoka

SCD is aworldwide epidemic:

USA 300-400 000 0000
deaths/year

Europe 350 000 -
deaths/year ity =08

Myerburg RJ, et al. Heart disease : 10,000 40.000
a text book of Cardiovascular Medicine, 6t edition; 2001 : 890-931
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Vétsina pripadu

NSS v populaci je
v dusledku

fibrilace komor

CURRICULUM IN CARDIOLOGY

Ambulatory sudden cardiac death: Mechanisms
of production of fatal arrhythmia on the basis of
data from 157 cases

Antonio Bayés de Luna, MD,* Philippe Coumel, MD,** and
Jean Franguis Leclercg, MD.** Barcelona, Spain, and Paris, France

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY ) "\
KLINIKA KARDIOLOGIE n IM‘



ICD je jedno z hlavnich reseni v prevenci
NSS




Mame presvédciva data pro primarneé profylakticke
iImplantace ICD
Metaanalyza 7 PP studii

Comparisonc 01 ICD vs. Control (Overall)

Outcome: 01 All-Cause Mortality

Study Treatment Control RR (fixed) Weight RR (fixed)

or sub-category N i 95% Cl % 95% ClI
AMIOVIRT 6/51 /52 ——p— l1.18 0.87 [0.32, 2.42)
CAT 13/50 17/54 e z.78 0.83 [0.45, 1.52)
COMPANION 105/595 131/617 e z1.88 0.83 [0.66, 1.05]
DEFINITE zsrsz229 407229 —_—t 6.80 0.70 [0.45, 1.09)
MADIT 1 15/95 39/101 e 6.43 0.41 [0.24, 0.69]
MADIT 2 1058/742 97/490 - 19.87 0.71 [0.56, 0.92]
SCD HeFT 182/829 z44/847 E 3 41.06 0.76 [0.6S5, 0.90)
Total (95% CI) 2591 2390 4 100.00 0.74 [0.67, 0.83)
Total events: 454 (Treatment), 575 (Control)

Test for heterogenelty: Chi* = 6.33,df =6 (P =039),F = 52%

Test for overall effect: Z = 5.29 (P < 0.00001)

01 02 05 1 2 s 10
Favours treatment  Fawvours control

Celkova mortalita: kontroly 24,1 % vs ICD 17,5 % (absolutni’'RR 6,6 %)

Nathankumar K, et al. JACC 2004;44:2166-2172. KLINIKA KARDIOLOGIE n IR¥



Zacneme udaji z USA pro
srovnani
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Prospektivni vs retrospektivni data

Table 1. Subject Characteristics and Survival Outcome

Presumed Prospectively Death Certificate-

Cardiac Arrest Defined SCD Based SCD
Annual incidence/100,000 67" 53* 153*
Total number 439* 353" 1,007*
Female 178 (419%) 151 (43%)1 495 (49%)t
Median age (yrs) 67 694 81t
Witnessed 208 (47%) 184 (529%) N/A
Attempted resuscitation 286 (65%) 237 (67%) N/A
Return of spontaneous circulation 43 (10%) 39(119%) N/A
Survival to hospital discharge 29 (7%) 28 (89%) N/A

*p < 0.05 for differences between the three groups (chi-square test); +p = 0.05 for prospective versus death certificate SCD
(chi-square test for nominal variables, Wilcoxon-Mann-Whitney for medians).

N/A = not applicable; SCD = sudden cardiac death. . i i
NSS 5.6 % vSech umrti, n =6,255

Chugh SS, et al. JACC 2004;44:1268 —75 UL KLINICKE A EXPERIMINTALNL MEDICINS n ]W
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Prospektivni posouzeni pricin NSS

Emergency Medical Services Medical Examiner Hospital or Provider
379 cases wdentified 110 cases identificd 18 cases identified
—1 ";t-ﬂ | 19 cochuded & 11 enchuded
ety W 18 o comnty rovsdonts P aon comnty revedents
) e Candha asmena L e 2 ot candias arrest
. 4 — . 4
341 presumed cardiac arvests 91 presumed cardiac arrests 7 presumed cardiac arrests

6 www weden graw 4 by P L
B e L LI LY

A0 ol dmded 16 one hadend 2 enchaded
2 aom canda chopes § drug overdoncs | mot sewm withen prioe 24 hosn
1N pruhmgund ¢ yamge m— 4 oum cardia ctarkogaey L e e L LT
1) Srug verdones & e o e

1 ot worm withom prue M4 howrs
L ] L 4 L J
280 cases fulfilling SCD critenia* 68 cases fulfilling SCD cnitena* S cases fulfilling SCD critena*
'_.[ ! - rrne et P! 53 00 ressciation 1 e rE v atom
| =1 789 | =1 209 | = o9
219 attempted resuscitations’ 14 attempted resuscitations’ 4 attempted resuscitations'

Chugh SS, et al. JACC 2004;44:1268 —75

INSTITUT KLINICKE A EXPERIMINTALNI MEDICINY 1 o
KLINIKA KARDIOLOGIE §F



Nova data o zatezi NSS v USA

* RuUzné zdroje:
« Vedouci pfi€iny smrti z umrtnich listd v USA v 2009

» Mistni, statni a narodni populacni data pro rok 2009 (US Census
Bureau)

* Incidence NSS z Oregon Sudden Unexpected Death Study (SUDS)-
population-based survelllance study 2002-2004

195 600 pripadl na US populaci

Incidence NSS adjustovana na vék = 60 na 100,000
obyvatel (95% confidence interval = 54 — 66 na 100,000)

Stecker E, et al. Circ A&E, DOI: 10.1161/CIRCEP.113.001034 INBTITUT KLINICKE A EXPERIMENTALN] MEDICINY n llﬂﬂ
KLINIKA KARDIOLOGII



Trend vyskytu obehové zastavy pro fibrilaci komor

1985-2002 — vSechny obeéhové zastavy v meésté Rochester, Minnesota
1989-2002 — vSichni pts implantovani poprveé ICD

Celkovy vyskyt: 17.1/100 000

g ig l Pokles z 26.3 na 7.7/100 000

% 55

By

5 15 A Total Arrests a

: |

54 Non-VF Arrests ] VF terminated
s+————r—————7 g 20 -
FELELELSIFIEES L LLE S § // —
. 10 -
110 pts obdrzelo ICD g . = /
ICD ukongilo rychlou KA u 22 ,4{:?:/ e &
0

Trend 1.1 k 3.5/100 000

v v v v ' v v v - ' v v '
1990 1991 1992 1993 1904 1995 1996 1997 1996 1999 2000 2000 2002

Bunch TJ, et al. Heart Rhythm (2004) 3, 255—-259 DAL KLIMCKE & ELEAMENIAL ML n IKE



Pokles obéhovych zastav je patrny predevsim u ICHS

Rochester, 85806 obyvatel, 1991-2004
205 obéhovych zastav na podkladé fibrilace komor, incidence 10,6 /100 000
80,5 % se sveédky, 46,8 % KPR zahajena svédky,
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Odhady vyskytu NSS v
Evrope
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Problemy s odhadem NSS jsou v
Evrope jeste vetsi..
Narodni registry a prehledy
Kratke Casove useky
Ruzné klasifikace a kody

Retrospektivni vs prospektivni data
Néktera data pouze na zakladé umrtnich listu

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY ) v\,
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V Evropé neexistuje statistika NSS!!
Priciny smrti v Evropé (Eurostat) 2014 (per 100 000 inhabitants)

Total Females

.. . .

Circulatory Heart Cancer Lung Colorectal Respiratory 3:593595 ol Transport L Breast Cancer of Cancer of O Statlstlky prICIn Smrtl JSOU

] , = . ; e nervous h Suicide B
disease  disease (') =) cancer (%) cancer diseases accidents cancer the cervix the uterus N
system 2 I h 0

EU28 () 373.6 126.3 2615 544 305 783 38.6 58 113 3286 39 56 postave ny na p| Iricn:
Belgium 261.9 72.4 252.6 61.6 26.1 957 16.5 57 17.3 37.0 27 .4 ,
Bulgaria 11310 1954 2424 455 349 581 153 90 99 a2 87 9.0 L
Czech Republic 615.2 3334 2846 531 a7.9 73.4 30.8 78 1a.4 29.1 57 8.0 - Umrtni “Sty
Denmark 256.6 81.0 300.6 717 352 115.7 429 40 119 307 36 61 G Al SR .
Germany 4035 142.8 253.2 51.0 29.0 68.0 296 46 11.9 356 32 49 — KOdovanl pr|C|ny smrti
Estonia £99.6 2055 209.4 553 36.0 43.8 21.8 75 18.3 318 86 59
Ireland 309.9 1475 2833 615 324 1259 ag.7 40 110 412 50 78 p0d|e WHO-ICD
Greece ET 103.0 2493 1.9 233 108.1 20.9 a6 50 310 23 5.9 s ge
Spain 2450 68.2 2327 47.8 338 917 485 43 8.2 237 23 6.2 kIaS|f|kace
France 202.9 493 245.4 50.1 26.1 52.0 50.2 5.1 141 329 22 74
Croatia 675.6 306.5 3364 65.2 51.0 507 213 89 16.8 445 55 111 v - p
italy 3101 983 2466 4g.4 27.0 583 343 56 53 a7 13 6.5 ° Nepresnost| mOhou byt
Cyprus 3518 108.7 201.0 a7.2 16.7 86.2 26.8 65 45 26.6 15 a2 .
Latvia 8827 4427 2993 46.9 342 359 156 124 19.0 348 a5 95 .
Lithuania 848.8 S64.4 276.2 46.1 321 421 20.8 107 315 285 104 8.4 dUS|ed kem
Luxembourg 206.9 803 260.7 596 255 63.8 380 60 134 356 32 6.3 hvb . In&ni
Hungary 7615 390.6 3481 89.3 55.0 7.6 19.9 81 19.4 379 7.6 8.2 —
Malta 372.4 202.8 2335 43.2 28.3 96.6 21.0 25 83 351 18 127 c,: y y, pri Vyp neni
Netheriands 2717 2.4 2822 66.7 329 741 483 41 114 352 24 59 .
Austria 4181 1791 2493 475 26.4 46.6 326 sg 15.3 324 34 55 umrtniho ||StU,
Poland 5014 1291 2023 9.2 36.0 9.1 165 103 155 310 83 8.0 z a
Portugal 305.8 59.6 242 1 36.4 35.0 1167 3zs 75 113 26.7 35 6.4 = Problému se stanovenim
Romania 9513 3203 2732 542 324 78.4 210 123 114 321 16.4 6.0 2 2 1F Ze o
Siovenia 4513 1028 2099 585 g4 563 211 57 189 335 44 9.3 spravne dlagnozy,
slovakia 654.6 388.8 3241 50.0 49.2 74.9 295 as 10.8 358 87 a9 . .
Finland 3738 10992 218.6 390 226 3aa 185.0 57 146 266 18 6.1 _
sweden 3383 131.2 234.8 387 29.2 551 426 34 121 27.0 25 63 Vyberem hlavni priciny
United Kingdom 264.9 118.4 278.4 614 277 130.9 476 28 71 347 23 6.7 smrti:
Liechtenstein 296.4 73.7 203.0 313 68 39.8 G7.6 10.3 0.2 110 : 99 ’
Norway 272.6 957 2525 50.5 36.4 8.4 45.4 40 73 27.2 27 7.2 2 ap ST
Switzerland 2800 978 2196 431 358 513 445 36 12.8 311 14 51 — KOdovanlm hlavn prICIny
Serbia 9316 1595 293.3 59.4 37.2 79.7 273 76 15.9 19 104 8.0 ]
Turkey () 22 a2 smrtl.

"y Ischaemic heart diseases

(%) Malignant necplasms.

(%) Malignant neoplasm of trachea, bronchus and lung.

(%) For the age standardisation, among older people, the age group aged 85 and over was used rather than separate age groups for 85-89, 90-94 and 95 and aver.
%) 2013,

Source: Eurostat (online data code: hith_cd_asdr2)

http://ec.europa.eu/eurostat/statistics- N P R [ IKE
explained/index.php/Causes_of death_statistics KEINTRA T EAR DIOLOGIH M



Néekteré zemé maji
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Lozano R, et al. N S R Ui IKE
Global Programme on Evidence for Health Policy Working Paper KLINIKA KARDIOLOGIE n M
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Nicméne, recentné udavana incidence obéhové zastavy v
nekterych Evropskych oblastech je také nizsi..

Greater Amsterdam and North Holland Study (ARREST)

1995—1997,
Greater Amsterdam
(n=1 273 382)

2005—2008,
Morth Holland
(n=2 373 302)

Duration of data 26
collection, mo

OHCA incidence *

EMS dispatches 1685 (61.1)
OHCA 918 (33.3)
VF OHCA 581 (21.1)
Non-VF OHCA 337 (12.2)

34

3696 (55.0)
2478 (36.9)
1173 (17.4)
1305 (19.4)

<<0.001

0.007
<<0.001
<<0.001

OHCA indicates out-of-hospital cardiac arrest; EMS, emergency medical
services; and VF, ventricular fibrillation.
*Variables are denoted as cases (incidence per 100 000 person-years).

Hulleman M, et al. Circulation. 2012:126: 815-821
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Odhady incidence zastavy na podklade jakékoliv

arytmie a fibrilace komor v 37 komunitach EU
Medline, 1 January 1980 and 30 June 2004, reports on EMS experience

Sensitivity analyses of incidence estimates for EMS-treated all-rthythm and ventricular fibrillation arrest _
All-rhythm cardiac arrest )

Ventriculamfibg

Events P-Y

Primary estimate 18,105 47 9963)0 C J ;
Model 1 16 712 1“ > a5 0‘—\ 5. J0 | e
Model 2 ;1 A 41.60‘, y d\;w 27,245,000 18.92
Model 3 00 7@‘ 18 377,000 T‘pa 658 < mo 15.09
M 5 0 0 ﬁ/ v zd 18.63
2 123,000 B % Xa
el 159000 5929 32,159,000 18.44
per 100 000 person- e"10% of communities with the lowest and highest incidence. Model 2 excludes
the 10 unmes that were gote fﬁml (those w1th the greatest number of events and person-years). Model 3 uses the number of events

and person-years st sm e community’s experience. Model 4 weights each community equally (Z[incidence in each community]
‘b mmunmes) Model 5 reports the median. Model 6 includes only reports that stated an underlying heart-disease etiology.

divide

Atwofcﬁ%t%. Resuscitation 67 (2005) 75-80 UL RS A XPEMMENT ALY RIS n llﬂ%



Vyskyt NSS kolisa v jednotlivych regionech
(Dolni Sasko, Nemecko)

* Vyskyt NSS 81/100 000/rok

* 8.5 % turistu

* Adjustovana incidence 74.3/100 000/rok
* Nejvyssi vyskyt mezi 8-12 dopoledne

* Vetsinou srpen, zari

Martens E, et al Europace (2014) 16, 1752-1758 KLINIKA KARDIOLOGIE n M



i 5[1.p!rf'r-\. m 2014

o | regionech
e . (Bialsko Biala, Polsko)

Notification of SCA
(n 2786)

I. Vyskyt NSS kolisa v jednotlivych

. Vyskyt OHCA: 170/100,000

« Po vylou€eni pfipadu bez KPR:
128/100,000 (186/100,000 pro muze a
ot s ‘ o ot s o ‘ 73/100,000 pro Zeny)

SCA In parsans
# < 18 years of age
(n = 4)

arrival 1o place n = 205)

~ l | l « Celkova umrtnost: 130/100,000 obyvatel
Retur of spontaneous ‘ oblasti (182/100,000 pro muze a

l"“ 80/100,000 pro zeny)

v -

of modent

{n = 67)

Ineffective CPR
in 141)

Transfer to Transfer to the Transfer to the
the CathlLab Emergency LUnit Emergency Lnit
n=7) (City Hospital) (Regional Haspital)
{n = 26) {n =31)

Gach D, et al. Kardiol Pol 2016:74:1180-7 v xwisioats I SE



EU reqgistry of cardiac arrest:
EuReCa (Eur Resusc Council 2007)

Zarazovaci kritéria
 Vsichni pacienti, kteri prodelaji KPR:

— Zachrannou sluzbou

— Kolemjdoucimi pred a po prijezdu zachranné sluzby

— Kolemjdoucimi pred prijezdem zachranne sluzby s
prerusenim po jejim prijezdu

— Zachranci na miste, ROCS pred prijezdem zachranne
sluzby

https://www.eureca-one.eu/home/study-documents.htmi KLINIKA KARDIOLOGIE n lﬁ'



Code Country Total Population Percentage Regions Cases CA per 100,000 CPR CPR per

population covered covered with CA per year attempted 100,000 per

(in thousands) (in thousands) year

A Austria 8474 1538 18% 7 71 55 54 42
B Belgium 11,200 1530 14% 6 105 » 105 82
CRO Croatia 4285 1893 44% 6 98 62 66 42
1 6 36 =+ 24

cz Czech Rep. 10,520 4359 41% 7 886 244 379 104
DK Denmark 5614 1726 31% 1 116 81 101 70
SF Finland 5439 4445 82% 20 467 1 26 216 58
F France 66,318 17.166 26% 855 743 52
D Germany 66
GR Greece 32
« v Procento ROCS po KPR kolisalo mezi %
ICE Iceland 44
IRL Ireland 41
L 9.0% - 50.0%, preziti do propusteni o
LUX Luxemburg 62
NL Netherlands 0 O 47
Y N 6.4% - 66.7% ;
PL Poland m e Z I O O 70
P Portugal 1U,20U v.coc [ 22 1ou 10 73
RO Romania 19,960 5344 27x 3 378 85 229 51
: 7 488 183 155 66

SK Slovakia 5421 5421 100% 1 670 148 343 76
SLO Slovenia 2050 0.660 32% -4 38 69 25 45
E Spain 47,270 47,270 100% 17 1107 28 756 19
S Sweden 9593 7482 78% 20 301 o 301 48
CH Switzerland 8081 0.346 4% 1 22 76 14 48
UK United Kingdom 64,597 26,346 41% 12 1536 . 1536 70
Total 514478 174,582 34% 248 10,682 - 7146 -

* B, S, UK: only cases with cardiopulmonary resuscitation (CPR) attempted.

J.-T. Grasner et al. / Resuscitation 105 (2016) 188-195 KLINIKA KARDIOLOGIE n l§',F



The ReCaPTa study (Taragona)

A prospective out of hospital cardiac arrest registry including multiple sources of surveillance

“ 7 . oblast2703.3 km2 s 511,662
T A S obyvatel
. Denzita osidleni v 2014 190.7
"""" « Montoianc p! lidi/km?2
g .+ EMS
- ;‘;.'?/‘  Institute of legal medicine and
4 Sl g forensic science of Catalonia
5. et (ILMFSC)
e 126 - 250 « Sit nemocnic
%gg,e ={ e  Proces centralniho
Chan = posuzovani pri¢in

INSTITUT KLINICKE AEXPERIMENTALNI MEDICINY l v\
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Jaka jsou vysvetleni a jake nove
trendy lze zjistit?
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Vyskyt AIM v populaci klesa

300 = B 46,086 hospitalizaci pro
E-'""-_" T - ™

250- w\x\r IM v USA
200-
m

Incidence Rate
(no. of cases /100,000 person-yr)
g
1

A Before MI
100 45
40
50— ® !5 i Beta-blockers
STEMI 5 Ao ARs
0 T T T T T T T T T 1 E 2+
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 | § 15 N
= 104 Siating Il:meringa nis
. | Thienopyridine
Pokles 30 denni umrtnosti z 10.5 na 7.8% Z ,a__‘_—.——‘-;r———c
(zejménau NSTEN“) 1989 2000 2000 2002 2003 2004 2005 2006 2007 2008

KLINIKA KARDI

Yeh RW, et al. N Engl J Med 2010;362:2155-65 ATV T T YRATI n IKE
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Rahimi K, et al. J Epidemiol Community Health
2015;69:1000-1005.




o gz ) o Klesa vyskyt FK, ICD hraji

1940 patients with ICD

e memmwewssss]  malou roli v populaci

1819 patients without OHCA

_mmqmm_

o7 shocks —  ARREST database
4‘"”—3-% 132 shocks on MVT >VF zone ]
339 shocks on TR v Sy « 1972 ICD patients, 977 shocks (339

life-threatening arrhythmia
v for life threatening arrhythmias)
- 189 ;;\,I?T':\\rlrF zone 40
ontribution o 35
multiple shocks per patient
to NICDt* 304
194 instances of aborted 25
sudden cardiac death ©non-VF OHCA
in 166 patients 20 4 8 CD shock therapy

OVF OHCA

-
18]

Probability
NICDt lo.ds to EMS calll

b
0 O

Incidence per 100,000 person-years

1995-1997 2005 - 2008

81 eases of prevented

‘ INSTITUT KLINICKE A EXPERIMINTALNI MEDICINY e
3 Hulleman M, et al. KLINIKA KARDIOLOGIE "§/F

Incidence . .
1.20 VF OHCA/100,000 Circulation. 2012;126: 815-821




18- Pokles podilu

16 - msudden death mall-cause death NSS kI >
esa S
_ 14y o
g vekem
2
£ Pacienti (n = 6252; vé&k
z 8] 61.2+/-10.5 let; 83%
g 6- muzud)
=T
4 4
2_
Krahn AD, et al. Am Heart J.
0 . .
<50 51-60 61-70 71-80 >80 2004,147(5):837-40.
Age (Years)
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Table 1  Patients implanted with an ICD for primary vs secondary prevention

Klesa pocet terapii ICD: T e
5 Clinical characteristics (n = 1766) (n = 583) P value
Experience from Israel Pre——— Stz il o= B
| . ) Age =75y 354 (20) 152 (26) .002
Female 220 (17) 73 (16) 643
(Israeli ICD reaistrv) b T D 4
- ‘L Reason for implant
P Vialue <0.000% MADIT I/MUSTT 338 (19) NA
. MADIT T1/5CD-HeFT 1310 (74) NA
High-risk famitial disease 39 (2) NA
Other 39 (2) NA
i B Gr-0 752 (43) 100 (17) <.001
Prior myocardial infarction 1132 (65) 356 (61) 142
Heart failure 1494 (85) 335 (58) <.001
0 B NYMA class >3 721 (41) 96 (16) <.001
’““‘m Nonischemic dilated cardiomyopathy 315 (24) 66 (14) <.001
p Viabue = 0,760 Hypertrophic cardiomyopathy 82 (6) 32(7) 611
’ ,m,.., s [ Amhythmogenic RV cardiomyopathy 6 (0) 5(1) 167
. Congenital heart disease 32 (3) 7(2) ;

]
Appropeiate therapy Approgeiateshock  Bnappropeiate theragy Inlppmpnntmu:k

W Primary M Secondary

1.! % cI e!nos!

spravneé
indikovanych vyboju
ICD v prubéhu 1
roku u PP indikaci

|
|

Sabbag A, et al. Heart Rhythm 2015;0:-1-8

KLINIKA KARDIOLOGIE



Pokles % terapie z ICD u pacientl PP indikaci

Table 2 Rates of therapy and all-cause mortality in treatment arm of selected RCTs and the Israeli ICD registry

Average Average annual rate of 1-Year all-cause 2-Year all-cause
Trial Year duration (mo) appropriate shock, % mortality, % mortality, %
MADIT II 2002 24 17 9 16
SCD-HeFT 2005 45.5 5 6 11.6
PREPARE 2008 12 5.4 4.9 NA
MADIT-RIT 2012 16 3 3 10
ICD Registry 2014 20 1 6 11

ICD = implantable cardioverter-defibrillator; MADIT II = Multicenter Automatic Defibrillator Implantation Trial II; MADIT-RIT = Multicenter Automatic
Defibrillator Implantation Trial to Reduce Inappropriate Therapy; NA = not available; PREPARE = Primary Prevention Parameters Evaluation; RCTs = randomized
controlled trials; SCD-HefT = Sudden Cardiac Death in Heart Failure Trial.

Vysvétleni: zména klinickych charakteristik sou€asnych pts, vysoky podil pacientu
se CRT, zmény programace, vysoky podil [écenych ACEi a BB

Sabbag A, et al. Heart Rhythm 2015;0:-1-8 KLINIKA KARDIOLOGIE n IKF



Jak dal v boji s NSS?

I NI MEDICINY |
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Moznosti dalsiho snizeni vyskytu NSS?

* Snizeni vyskytu NSS « ZlepSeni preziti obehové
zastavy
Stratifikace rizika Organizace RZS
“‘Bystander” KPR
Prevence ICHS il el
AEDs

Terapeuticka hypotermie
VySetreni po zastave

Identifikace mezer ve védomostech
Testovani novych strategii

KLINIKA KARDIOLOGII n



Lepsi stratifikace rizika a
prevence?
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VétsSina metod stratifikace rizika u pacientu se srde€nim
onemocnénim selhala a EFLK se stala hlavnim prediktorem

DEPOLARIZACE NSS
- Trvani QRS
- Pozdni potencialy- SAECG MADIT Il ukazal lepSi prediktivni
ulohu nizké EFLK

REPOLARIZACE
- QT disperze ' LT
- QT variabilita/ dynamicita
- Morfologieviny T
- T Wave alternans (mV)

=
o
>/
’
4

“*2..._ Defibrillator
l...

n=1232

Conventional

Survival
robabilit

_o_op_o_o)_/o
oo ~N o ©

AUTONOMICKA™ REGULACE P =0.007
- Variabilita srdeéniho rytmu
- Senzitivita baroreflexu 0 1 2 3 4
- Turbulence srdeéniho rytmu Year FU

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY 4
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Tento parametr ale funguje jen u 1/3 pacientu

LV Dysfunction in the Community
How Much Does it Contribute to SCD?

n=121

Severely reduced

(EF < 0.35) —
30% (EF 2 0.55)
48%
2/3 of patients
Mild-moderately reduced who die of SCD
(EF 0.36-0.54) have LVEF > 35 %
22%

.’ 1T |-|,-_’|..p \,‘”I..(l..'l.VIS‘.‘I“‘“"'IV\_ l } :
Chugh SS, et al. Prog Cardiovasc Dis. 2008 ; 51(3): 213-228 FRRREHENGAR IS A AL CSHE R n M



Stratifikace rizika pro primarni prevencl

Pro spavné indikované vyboje

*  Nizsi vék

*  Muzské pohlavi

e nsVT

*  Fibrilace sini

* Absence amiodaronu v Ié¢bé
+ Digoxin

*  Prexistujici pacemaker

Cumulative incidence

024 Risk

. Category
.« Mortalita

Highest 10

Cumulative Incidence Rate
[+

Intermed
- Low

Lowest

o 50 100 150 200 250 300 350 400
Time to death (days)

Lee DS, et al. Circ Heart Falil. 2015:8:927-937

Spravné

. . ’ Highesy 9 -10
indikovany
4 .
vyboj
/_‘_/_,—/"J_’J_ e e
Iritermmad 3-8
s Lionas 2
Levasas) 1] 1
1o 150 200 50 £ i) 330 a0

Time to appropriate shock |(days)

Pro amrti

Starsi vék

ICHS

Diabetes mellitus

kurak

Pfedchozi hospitalizace pro CHS
NYHA II/IV

pacemaker

COPD

Nadorova onemocnéni

ZvySeny kreatinin

KLINIKA KARDIOLOGIE
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Model predikce rizika

Quadrant | 232
Lowest ICD Benefit 53 2s -
T Mortality 5 £ .
1 Shock :
<>
E -
g ¥
e = aF
& -25 -20

Quadrant il

Low ICD Benefit :
4 Shock : -20

Appropriate shock risk score

# Lowest shock decile and highest death decile

A Highest decile death > Remainder

INSTITUT KLINICKE A EXTERIME '\l\'_Nl MEDICINY
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Lee DS, et al. Circ Heart Falil. 2015:8:927-937

Quadrant 11l

High ICD Benefit
T Mortality
T Shock

20 25

Quadrant IV

s Highest ICD Benefit

1 Mortality
T shock

M Lowest shock decile and less than highest decile death

~E



LGE ariziko komorovych arytmii u NICMP

Wy &
Yohokaa
Kono -
ool 4 -
et FIGURE 3 Annusl Rate of the Arrhythmic Endpoint Aceording to Late Gadolinium
Fermandez Arments - Enhancement Status
vlem S
Loyva 4 - s
Masi 2012
Outeti " Pl 00T
Mutler 18%
Nedian +
Sramko 16% o LGE+
Y ostids 4 14% i LGE-
Awretrmad d-.— 12%
Hasselterg -
Machi 10%
Maxi 2014 4 — P, 001* e 0 * P 001 *
Nabets 6%
Perazzolo Marrs +
Rodriguez Capitan - A%
Yarmads 2%
Argudescy —
g 18— o L1 - L
s 4 = All Studies Mizan Mean ICD primary
Chimura LVEF = 35% IVEF > 35% prevention
Piets +
Tachi 4 -
arall < .
L4

Ll 1 4 v
01 l 43 100 1000 OR (oganthmic scale)
Less VAor SCOWMthLGE = More VA or SCO with LGE

Di Marco A, et al. J Am Coll Cardiol HF 2017;5:28-38)
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Modely predikce NSS pro celkovou populaci

Jedinci z projektu Atherosclerosis Risk in Communities (ARIC) Study (n=13,677) the
Cardiovascular Health Study (CHS) (n=4,207), bez KV onemocnéni v dobé zahajeni studie

el  Model predikce 10

0.08 leteho rizika v
8 007 | . o -
£ 006 | populaci stredniho
!UUE B observed Véku, Zalozeny na
g 0.04 e ’
£ oo0s - e k||n|CkyCh1

0.02 + . . ’

001 p biologickych a EKG

0 e e e, . - ‘A .
2 3 4 = 1 7 8 g 10 dateCh

Deo R, et al. Circulation 2016 - 10.1161/CIRCULATIONAHA.116.023042 INBTITUT KLINICKE A EXPERIMENTALN] MEDICINY n ”!%F
KLINIKA KARDIOLOGIE



European Sudden Cardiac Arrest
network: towards Prevention, Education,
New Effective Treatment

* Tvorba unikatni databaze > 100000 DNA
vzorku, véetné 20000 pacientu s obéhovou
zastavou

 |dentifikace rizikovych faktor a strategii IéCby
prvni odpovédi (k vysvétleni rozdilt ve vysktu
obeéhové zastavy a preziti mezi zememi EU)

« Spoluprace s profesionalnimi organizacemi
(incl EHRA)

AN Funded by the Horizon 2020
X A framework programme
* o of the European Union

I~ i al vic x| \EXPiRIwm A NIM o y ‘ N
KLINIKA KARDIOLOGIE n lﬂ"




Priklad poklesu rizika NSS vynechanim koureni

1.6 - NSS mezi 101 018 zenami ze studie the Nurses’ Health bez
_ znamé ICHS, CMP arakoviny v dobé zahajeni sledovani v
1.4 4 T 1980

30 let sledovani, 351 pripadi NSS

Hazard Ratio for SCD

sQO\ <& = <10 10-<15 15.<20 =20 Never Smoker

Years Since Quitting

Sandhu RK, et al . Circ A&E. 2012;5:1091-1097 LTS A R Sty n IKE



Zlepseni preziti obehove zastavy
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KPR poskytovanou laickymi
zachranci lze zlepsit:
- . Lekcez Danska, 2001-2010

} o8
50 o T o
& #——“’fﬂmmc" 35 |
§ - Survival
w \\‘- - R kst et e 30+ ® 30-day
E [ — ;t?:ﬁ:ﬂ B Sarereil o Bl B INE g lal ‘ l-year
k| —r = - 25
- R 204
s Shockable rhythm
00 0 e 20 i) oo D08 oar 2008 00 2010 .E
ear S5 15+
it T e T Tan—— A
10+
3 All patients
1 Nonshockable rhythm
o 1 T T T T T T T T )
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Year

Wissenberg M, et al. JAMA. 2013;310(13):1377-1384. L S AL ey n lﬁ



AEDs zlepsuji
| preziti

m—————

|

- — . 2006-2012
- e . NL ARREST study
2006 2007 2008 2009 2010 2011 2012 Pfor OR Missing
Survival (n=851) (n=876) (n=873) (n=866) (n=881) (n=893) (n=852) Trend (95% Cl) Data, n (%)
All patients (n=6092) 138(16.2) 135(154) 183(21.0) 150(17.3) 166(18.8) 172(19.3) 168(19.7) 0.021 1.04 41(0.7)
(1.01-1.07)
Shockable first 125(29.1) 121(29.3) 171(41.1) 141(365) 147(379) 159(379) 154(41.4) <0.001 1.08 35(1.2)
rhythm (n=2823) (1.04-1.12)
Nonshockable first 12 (3.1) 9(2.1) 9(2.1) 7(1.6) 14 (3.1) 11 (2.5) 13(2.7) 0.752 1.02 4(0.1)
rhythm (n=3079) (0.91-1.14)
Unknown first 1(3.4) 5(18.9) 3(15.8) 2(5.3) 5(12.8) 2(6.1) 1(20.0) 1.000 1.00 2(1.0)
rhythm (n=190) (0.76-1.30)

Blom MT, et al. Circulation. 2014;130:1868-1875 KLINIKA KARDIOLOGIE n S



Jejich strategické rozmisténi je dulezité

EMS in Paris, prospective data collection, 2000-2010
4176 SCA (1255 — 30% in public areas, esp traln stations)

1
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Populatlon movements (thousand per day)

¥
Mean SCA per Grid-Cell

N

S T S Giged Lo o N5 s Population Movement <2 23 3-4 45 58 26

Wotig e AU g TS e DN, 5 REC Number of Grid-Cells 424 223 291 265 241 576
R ey : 4 9 Number of SCA 83 83 125 143 176 639
Mean SCA per Grid-Cell 0.21 037 043 054 073 1.11
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The EHRA First Response App

https://www.escardio.org/The-ESC/Press-

Office/Press-releases/smartphone-app-

Navigace zachrancu k
mistu zastavy (3 min
pred amb)

Lokalizace verejnych
AEDs

Spojeni s databazi
EuReCa One system

INSTITUT KLINICKE A EXTPERIMENTALNI MEDICINY |
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a1

Favours Paramedics  Favours EMS-Pivsicians

Vysledky
KPR v RZP:
lekar vs
paramedic

Rudyname  Outcome _Statistics for each study
Odds Lover Upper
rato it it Z-Vaue p-Value
Chammergon Surv Discharge m o8 208 1% o
Yen Surv Descharge 0% 008 129 1708 ooss
Fucher Surv Discharge 4 I sx7 noe 0000
S0 Surv Duscharge a0 148 em 208 000
Esorturger Surv Discharge oses oxw e 0088 o
Drvchorson Surv Discharge 15200 219 wWE48 275 ooe
Hag harn Surv Discharge 2% L1 1386 s 000
Yasrago Surv Discharge 1808 160 1908 11587 Qo0
Harpton Surv Discharge 413 08X 2w 147% 0%
Moached! Surv Discharge 1854 L. 28 2m 0008
Frandeen Surv Discharge 440 1813 nes 3265 oo
2000 147 2m ax 0000
Study name Outcome
Clasveengen ROSC
Fischer ROSC
Kogma ROSC
Eisenburger ROSC
Dickenson ROSC
Haghara ROSC
Mtchell ROSC
Fischer 2 ROSC

Boéttiger et al. Critical Care (2016) 20:4

ratio

1.085
4200
2679
0.605
4.667
1.958
1.376
1.480
1.892

Statistics for each study

Odds Lower

limit

o7
asm
2213
0219
0998
1827
1.041
1.097
1382

Upper
limit
1.454
490%
3187
2207
21.814
2008
1.819
1.995
262

Z-Value

034
17.748
11.758
0618

1958
19.008

22%

2568

3799

p-Value

0694
0.000
0.000
0537
0.050
0.000
0.025
0010
0.000

Odds ratio and 95% ClI

0.01 0.1 1 10 100
Favours Pararrwdics  Favours EMS- Phosicians




Nove primarneé profylakticke
studie ?
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DANISH Trial u neischemické KMP

A Death from Any Cause
1.0-
0.9- Annual mortality 4%
0.8-
o0.7- 120 died in the ICD group and 131 in the
0.6e- control group

0.5- Hazard ratio, 0.87 (95% CI, 0.68-1.12)
P=0.28

0.4 -
0.3 Control Group

Cumulative Event Rate

0.2+
0.1+
0.0 T T T I I I I I

ICD Group

0 1 2 3 4 5 6 7 8

Kober L, et al. N Engl J Med 2016;375(13):1221-30c  kiinika karpiotoois [ "SF



REevaluation of optimal treatment Strategies for
prEvenTion of Sudden Cardiac Death in patients with
Ischemic cardiomyopathy - RESET SCD

 Investigator-initiated, prospective, parallel-group,
randomised, open-label, multi-centre, event-driven, non-
Inferiority trial of phase IV with two arms with 1:1
randomisation (Proof of Strategy Trial)

« RESET SCD is an event-driven trial with a planned
number of randomised patients of n=2,000 and an
anticipated number of primary endpoints of n=300

e Study population: ischemic CMP, NYHA II-1ll, LVEF <35%

G Hindricks et al II\"IHl NI 1\\ I\\I(I)l()l()(.ll n lﬂj



Zavery
Incidence obeéhove zastavy (resp NSS) v Evropé kolisa,

ale obecne pocty klesaji jak v Evropée, tak v USA

Klesa pocet zastav pro fibrilaci komor a snizuje se benefit
ICD, zejména u starSich pacientu

Je nutno hledat nové strategie stratifikace rizika NSS a
Implementovat radu strategii k zlepsSeni preziti obehove
zastavy v celkoveé populaci

Nastal Cas na zopakovani primarne profylaktickych studii
s ICD?
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Prague
Iatlon Workshpﬂ,"

www.ablationworkshop.cz



Dékuji za Vasi pozornost/d’akujem za Vasu pozornost™
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