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Meniaca sa epidemioldgia nahlej kardialnej
smrti - dopad pre klinickt prax

Robert HATALA

Klinika kardiolégie a angiolégie
NUSCH a.s. a LF SZU Bratislava
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Nahla smrt - terminologia

Nahla smrt (NS) = nahle neocakavané amrtie, ku ktorému

dochadza:

e v priebehu 1 hodiny od zaciatku symptémov (Umrtie v
pritomnosti svedkov)

 ALEBO

* v priebehu 24 hodin potom, ¢o bola osoba pozorovana
Ziva a bez tazkosti (Umrtie bez svedkov)

WHO: Sudden Cardiac Death. WHO Technical Report Series, Report 726. 1985
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Nahla smrt - terminolodgia (2)

Nahla kardidlna smrt(NKS) = splnenie kritérii pre NS +

* obet mala v priebehu zZivota diagnostikované vrodené alebo
ziskané potencialne fatalne srdcové ochorenie

 ALEBO

e pitva zistila kardialnu alebo vaskularnu anomaliu ako
pravdepodobnu priCinu umrtia

 ALEBO

e pitvou sa nezistila ziadna potencialna extrakardialna pricina
umrtia takze pravdepodobnou priCinou je srdcova arytmia
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Nahla smrt - terminoldgia (3)

* NKS dospelych pri negativhom patologickom a
toxikologickom naleze a pri vyluceni extrakardialnych
pricin = syndrom nahleho arytmického umrtia.

* Odvratena NKS = neocakavané zastavenie srdca
nekonci smrtou, ale vdaka Ucinnej resuscitacii pacient
tuto potencialne fatalnu prihodu prezije.




YPLL (millions)
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Roky potencialne strateného zivota (YPLL)

v dosledku NKS a rakoviny (USA)
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Stecker EC et al.: Circ Arrhythm Electrophysiol. 2014. doi: 10.1161/CIRCEP.113.001034




Incidencia NKS (USA) adjustovana na vek = 60/100 000
(95% Cl = 54 — 66/100 000)

Heart Rhythm Disorders: Viewpoint

Systematic Review of the Incidence of
Sudden Cardiac Death in the United States

Melissa H. Kong, MD,* Gregg C. Fonarow, MD# Eric D. Peterson, MD, MPH*{
Anne B. Curtis, MD,§ Adrian F. Hernandez, MD,*} Gillian D. Sanders, PHD,*
Kevin L. Thomas, MD,* David L. Hayes, MD,| Sana M. Al-Khatib, MD, MHS*}

Durbam, North Carolina; Los Angeles, California; Tampa, Florida; and Rochester, Minnesota

“The estimated U.S. annual incidence of SCD varied widely from
180,000 to 450,000 among 6 included studies. The true incidence of
SCA and/or SCD in the U.S. remains unclear, with a wide range in

available estimates”.
Kong MH et al. ] Am Coll Cardiol 2011,57:794-801




Incidence EMS treated OHCA,
cardiac cause

Percentage survival to discharge

150

100

h
=]

1

*hk &k

I I
Europe North
America

I
Asia Australia

(G)

T
'

=

Europe Morth
America

Asia

Australia

America

5 40+ *hk
L _ ' . . (D)
Qs
g5
E }g ‘ Lk k. i Lk %1 :
Ei=
% 3 201
i a =
@O =
8§10
% =
B =)
EE D T T T T
Europe North  Asia Australia
America
g 50
8 (H)
2540
T =
25 50
38
S
%E 20
(O
SE 10
= =
g ﬂ | I ¥ I
ar Europe North  Asia Australia

Incidencia (na
100 000) a
prezivanie (%)
MNZS z
kardialnych
pricin a pre KF

Systematicky
prehlad 67 studii

Berdowski J et al.,Resuscitation.
2010 ;81:1479-87. doi:
10.1016/j.resuscitation.2010.08.
006




Vekova distribucia incidencie NKS osob vo
veku <50 rokov v Dansku (2007-2009)

40

385

e 7849 umrti pocas 3 rokov
e ztoho 893 NKS (11%)
* Incidencia vo vekovej kategodrie >35 rokov je
10x vy$$ia v porovnani s kategdriou <35 rokov: |
22% versus 2,1%
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Annual SCD Incidence rates per 100.000 persons
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Risgaaard B et al., Circ Arrhythm Electrophysiol. 2014;7:205EK1)




Podiel roznych etiologii na vzniku NKS

Valvular heart disease
1-5%

Inherited arrhythmia
syndrome

{LQTS, BrS, CPVT, ERS, etc)
1-2% in Western countries
10% in Japan

Cardiomyopathies

(NIDCM, HCM, ARVC, etc)
10-15% in Western countries
30-35% in Japan

Predisposing factors and risks
Jwave / Repolarization abnormality
Parasympathetic nerve dysfunction
Male sex
African descent
Diabetes
Smoking

Coronary heart disease
Others / ~75% in Western countries (~50% in
women and blacks)
50-60% in Japan
Substrates in myocardium
SCD causes ;‘br‘“‘s
and rates ypestraphy

lon channel functional modification
Abnormal calcium handing

Triggers
Heart failure / Stretch
Ischemia
Myocardial Inflammation
Sympathetic nerve surge
Electrolyte abnormality
Environmental stress
Psychological stress / Depression

Genetics (Family history)
Shortage of N-3 PUFA
Atrial fibrillation

Chronic kidney disease
Obstructive sleep apnea

Hayashi M et al., Circ Res. 2015;116:1887-1906. DOI: 10.1161/CIRCRESAHA.116.304521




Vekom podmienené zmeny
etiologie NKS

CPVT, LQTS Coronary Heart Disease

? HCM, ARVC 3? Valvular Heart Disease
| g

Age of SCD onset NIDCM
BrS, ERS

Hayashi M et al., Circ Res. 2015;116:1887-1906. DOI: 10.1161/CIRCRESAHA.116.304521
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Patofyziologia zivot ohrozujucich komorovych arytmii pri KCHS
A B C D

Ischemic
Cardiomyopathy

Stable Acute Chronic
plaque occlusion closure

v
<,
()
‘ £
Unstable i
plaque . ..... -
9 W 8° . D 'for?::trlon
ischemia  *.¥ I
_ \_ ! / MODIFIERS:

Ischemic burden

Hemodynamic fluctuations

* * ; / \ Autonomic variations

Drugs/electrolytes
Cardiac Arrest / SCD Genetic profile

Myerburg RJ, Junttila MJ: Circulation. 2012; 28;125:1043-52.
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Falling Incidence of Sudden Death

Slope (per decade), -1.22 per 100 patient-yr; P = 0.02 Population
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ShenLetal..

Declining risk of sudden death in heart failure. N Engl J Med 2017;377:1794-5.

Klesajuca
incidencia NKS
pri SZ
1,22% /dekada




Ucinnost farmakoterapie SZ na redukciu NKS

Assumed Number of
risk with Corresponding risk Relative effect participants
Intervention/comparison comparator with intervention (95% CI) (no. of studies)
Beta-blockers/placebo 77 per 1000 54 per 1000 OR 0.69 24779
(49—60) (0.62 to 0.77) (26 RCTs)
Antialdosterone inhibitor/ 61 per 1000 49 per 1000 RR 0.81 8301
placebo; ‘usual care’ (41—60) (0.67 to 0.98) (5 RCTs)
ARE; neprilysin inhibitor/ACE-i 74 per 1000 60 per 1000 RR 0.81 8399 (1 RCsT)
(51—70) (0.69 to 0.95)
ACE-i/placebo 59 per 1000 54 per 1000 OR 0.91 6988 (30 RCTs)
(43—65) (0.73 to 1.11)

ARB (or ARB+ACEI)/Placebo;
ACE-

Statins/placebo; ‘usual care’

Amiodarone/placebo; ‘usual
care’

Omega 3 fatty acids/placebo;
‘usual care’

See comment

108 per 1000

118 per 1000

93 per 1000

See comment

100 per 1000

(F6—131) (99 per
1000

(72—131))

93 per 1000
(Fo—110)

88 per 1000
(Fr—102)

Mot estimable

RR 0.92

(0.7 to 1.21)
(OR 0.90
(0.64 to 1.24))

RR 0.79
(0.67 to 0.93)

RR 0.94
(0.82 to 1.09)

13884 (5 RCTs)

10077 (8 RCTs)

5006 (11 ACTs)

6975 (1 RCT)

Al-Gobari M et al., BMJ Open. 2018 Jul 28;8(7):e021108. doi: 10.1136/bmjopen-2017-021108




Symptomy NKS (,,ndhla“ smrt nie az taka nahla?)

Patients With Symptom
All Patients With Known Symptoms Patients With Witnessed Arrest Duration <1 h

(n=323) (n=274) (n=1186)
n (%) Duration, min n (%) Duration, min n (%)
Angina pectoris 88 (22) 120 (20, 630) 69 (25) 120 (15, 495)) 38 (33) ‘
Dyspnea 61 (15) 30 (10, 375) 47 (17) 10 (10, 180) 35 (30)
Nausea/vomiting 27 (7) 120 (20, 420) 19(7) a0 (5, 240)) 12 (10)
| Dizziness/syncope 21 (5) 10 (5, 60) 18 (7) 10 (5, 60) 17 (15) |
Other 23 (6) 60 (10, 300) 23 (8) 60 (10, 270) 14 (12)
No symptoms 103 (25) NA 71 (26) NA NA
Unknown NA 31 (11) NA NA NA

NA indicates not available.
Duration of symptoms is given in minutes as median and interpercentile range (25%, 75%).

Muller D et al.: Circulation. 2006 Sep 12;114(11):1146-50




Symptomy pred vyskytom NKS
51% (430/839) malo symptémy

W Chest pain
40 7 Dyspnea

£ Syncope or palpitations
£
L
=
(=8
R-]
c
]
b =
=} = 13
3 -3
= | ﬁ I

*=1h >1hto=24h >1dto<7d :1wktn*=:4wk

Marijon E et al., Ann Intern Med. 2016 Jan 5;164(1):23-9. doi: 10.7326/M14-2342



Absencia reakcie na

Variable 911 Call No 911 Call P Value y
(n=81) (n=349) symptomy pred NKS
Type of symptoms <0.001 7
Chest pain 45 (55.6) 154 (44.6) (81% prlpadov N KS)
Dyspnea 23(28.4) 55(15.9) /e .
Syncope/palpitation 6(7.4) 16 (4.6) Zvyque pOdIEI
| Others 7/ (8.6) 120(34.8) | :
E aclentov s
Missing 0 4 p
Onset of symptoms 0.561 d SyStOI lIou p rl
<1h 21(28.8) 57(17.9) {
<1d 32(43.8) 142 (44.5) p”ChOde RZP
<1 wk 17(23.3) 108 (33.8) v .
1 mo 3(41)  12(3.8) Prezivanie po MNZS
Miseing ° >0 * RZP ako reakcia na
::::: occurrence 49 (60.5) 278(79.7) {322; Sym ptémy 32%
m :
Ventricular fibrillation/tachycardia 42 (58.4) 112 (45.7) e RZP ako reakcia na
Pulseless electrical activity 25(34.7) 60 (24.5) .
Asystole 5(6.9) _ 73(29.8) bezvedomie 6%
Missing 10 103

Marijon E et al., Ann Intern Med. 2016 ;164(1):23-9. doi: 10.7326/M14-2342




Number of
sports-related SDs

Age, years 75

Marijon E et al., Circulation. 2015;131:1384-1391



Vyskyt NKS pri sporte a jej etiologia podla veku

NKS <18 rokov NKS 18-35 rokov NKS >35 rokov
N=79 N=179 N=99

2% 2% 2% 0.5% 2% 2% 1%
M Sudden Arrhythmic Death Syndrome
M Idiopathic LVH/Fibrosis
Arrhythmogenic RV Cardiomyopathy
M Coronary Artery Anomaly
M Coronary Atheroma
M Myocarditis
M Dilated Cardiomyopathy
M Hypertrophic Cardiomyopathy
Other Finocchiaro, G. et al. J Am Coll Cardiol. 2016;67(18):2108-15.




Konkordancia pitevného nalezu obeti NKS (158 pac.)

Specialista NKS vs. vseobecny patolég = 59%

Agreement in cardiac diagnoses

Referring pathologist opinion
Expert ARV HCHM LVH DCHM CH Other Inflammation WValvular MNormal Other Total
opinion MOS cH disease heart pathology
ARNC Z\ 2 1 0 0 0 0 0 0 0 5
HCM o ¥ 1 L] 0 0 1] L] 1 2 11
LvH 1 5 9 0 0 0 0 0 1 0 16
DCH o 0 0 & 0 0 0 0 0 2 8
CMMNOS o 0 0 0 4 0 0 0 0 0 4
OCther CM 3 1 1 0 0 & 1 0 2 1 15
Inflarmmation 1] 0 1 L] 0 0 4 0 0 0 5
Wabwular O 0 0 0 0 0 0 3 1 1 5
disease
Mormal 13 1 2 0 1 3 4 2 E 4 80 |
Cther 2 1 0 L] 0 1 0 L] 2 3 9
pathology
Total 21 17 15 & 5 10 g 5 57 13 158
ARNC, arrhythmogenic right ventrioular cardiomyopathy; CM NOS, ardiomyopathy not otherwise sped fied; DC M, ditated cardiomyopathy; HC M, hypertrophic candionyopathy:
ather CM, other cardiomipopatihy.

Shaded besces indicate those cases where there was agreemeant.

De Noronha et al. Europace. 2013;16(6):899-907. doi:10.1093/europace/eut329
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POST SCD studia - realita o NKS

e V San Franciscu po dobu 37 mesiacov realizovana
prospektivna pitevna studia vsetkych umrti hodnotenych
RZP ako zastavenie srdca a predpokladana NKS

* 40% umrti deklarovanych ako NKS malo charakter nie
nahlej, nekardialnej smrti

Len 55,8% pripadov NKS definovanej konvencnymi
kritériami bolo pitevne potvrdenych ako nahle arytmicée
umrtia

|



Deaths in San Francisco County

2/1/2011-3/1/2014 ° o Y 4 °
N =200 Identifikacia
o N eprd e ripadov NKS (WHO
¥ Inpatient/Hospice Deaths p p
L N =776 °
T 10O £, Unenpectes def.) v San Franciscu
N=2021 Inpatient Deaths
Age <18 or 90 _| N=-12671
N =2,012
"“'ﬁ"éi.:‘:ﬁlf.‘ﬂﬂm’J investigation Review NKS - 3.4% (630/18
M =3,862 I Attepded Deaths Ineligible for Autopsy
No=2,744 ) — P Active MD car:‘:iu;:ah'l[}&gned[)c 443) dospely'ch
OHCA Dea , , ,
Referred for Autopey 2 v prirodzenych imrti
v N ,912 WHO-Defined SCDs Non-Sudden
. e Rowd e Na 01
s v —% = San Francisco POST SCD
— M=t Study (Postmortem
e Systematic Investigation
- Adjudication ] OHCA Deathe of Sudden Cardiac
S 0. 5000 (o Tt ) Death) 1.2.2011 -

1.3.2014
Tseng ZH et al, Circulation. 2018;137:2689-2700. DOI: 10.1161/CIRCULATIONAHA.117.033427




Tseng ZH et al, Circulation. 2018;137:2689—-2700. DOI: 10.1161/CIRCULATIONAHA.117.033427

e ——————

Other Non-Cardiac

Pulmonary Embolism N=525
N=19 Autopsy-Defined SAD
(4%, 9%)
Infection T N=293 (56%)
N=23 "

N=52
(10%, 18%)

Cardiac, Non-Arrhythmic

(4%, 11%) N=22 (4%)
Hypo/Hyperglycemia/
Non-Cardiac

N=210 (40%)

GlHemorrhage/
Other GI
nN=15

(3%, 7%) Chronic CAD

N=116
(22%, 40%)

Occult Overdose
Aspiration/ N=71 —
N Non-ischemi
Asphyxia (13.5%, 34%) Dilated/1diopathic
N=5 Aleohalic
(1%, 2%) Drug-Induced €M

- Amyloidosis
Aortic Dissection Cardiomyopathy ARVD

N=14 N=53 HIV CM
(3%, 7%) . (10%, 18%) Mitral Valve Prolapse
Non-compaction
Stress CM

Acute Renal Failure

N=6
(1%, 3%)
Cardiac (8%, 15%) Hypertensive Heart Disease 35
' Hypertrophic CM 6
Non a:.::g*;lhmlc Other Arrhythmic Primary Electrical Disease |10 0 3
(4%, 100%) N=21 N=7

(4%, 7%) (1%, 2%)
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Resuscitation @) |Fesuscrnon

COUNCIL
journal homepage: www.elsevier.com/locate/resuscitation

Clinical paper

EuReCa ONE—27 Nations, ONE Europe, ONE Registry
A prospective one month analysis of out-of-hospital cardiac arrest
outcomes in 27 countries in Europe*

Jan-Thorsten Grisner ", Rolf Lefering®, Rudolph W. Koster?, Siobhin Masterson®,
Bernd W. Bottiger!, Johan Herlitz%, Jan Wnent2.2, Ingvild B.M. Tjelmeland ™,

Fernando Rosell Ortiz', Holger Maurer’/, Michael Baubin¥, Pierre Mols',

Irzal HadZibegovic ™, Marios loannides”, Roman Skulec®, Mads WissenbergP?, Ari Salo®,
Hervé Hubert", Nikolaos 1. Nikolaou®, Gerda Loczi®, Hildigunnur Svavarsdoéttir®,
Federico Semeraro”, Peter J. Wright", Carlo Clarens”®, Ruud Pijls¥, Grzegorz Cebula?,
Vitor Gouveia Correia®?, Diana Cimpoesu 2P, Violetta Raffay 2, Stefan Trenkler2d,

Andrej Markota®®, Anneli Strémsde®, Roman Burkart®¢, Gavin D. Perkins",

Leo L. Bossaert®, on behalf of EuReCa ONE Collaborators'




SK EuReCa One-27: SK subor n = 670
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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 B474 1538 18% 7 71 55 54 42
B Belgium 11,200 1530 14% 6 105 a 105 82
CRO Croatia 4285 1893 44% 6 98 62 66 42
CYP Cyprus 0800 0200 25% 1 i 36 4 24
CZ Czech Rep. 10,520 4359 41% 7 886 244 379 104
DK Denmark 5614 1726 i 81 101 70
SF Finland 5439 4445 KPR 100 000 k ' 126 216 58
F France 66,318 17 ro j 60 743 52
D Germany 80,620 13 ) 122 738 66
GR Greece 11,030 6144 | 49 165 32
H Hungary 9909 1288 [ 118 85 79
ICE Iceland 0.328 0 )4 | 58 10 44
IRL Ireland 4588 4588 @ C R 1 04 ) 76 155 41
| Italy 59,830 8015 | 116 428 64
LUX Luxemburg 0.549 0 j 102 28 62
NL Netherlands 16,800 4870 @ S R 7 6 | 62 190 47
N Norway 5048 3931 } 57 167 51
PL Poland 38,530 2265 i 146 133 70
P Portugal 10,460 o ® E 19 j 160 16 73
RO Romania 19,960 5344 | 85 229 51
SRB Serbia 7164 3200 45% 7 488 183 159 60
| SK Slovakia 5421 5421 100% 1 670 148 343 76 I
0 Slovenia 2050 0,660 32% 4 38 69 25 45
IJEL Spain 47,270 47,270 100% 17 1107 28 756 19 I
S Sweden 9593 7482 78% 20 301 a4 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 514,478 174,582 34% 248 10,682 - 7146 -

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

Grdsner JT et al. Resuscitation. 2016 Aug;105:188-95. doi: 10.1016/].resuscitation.2016.06.004.




Navrat spontannej cirkulacie u pacientov s KPR
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Grdsner JT et al. Resuscitation. 2016 Aug;105:188-95. doi: 10.1016/j.resuscitation.2016.06.004.




Nemocnicné prezivanie po MNZS v EU = odvratena NKS

(Utstein Comparator Group = kardidlna pric¢ina, Sokovatelny rytmus, svedkovia)
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Zaver - trendy epidemiologie (1)

,Konvencna“ definicia NKS je nedostatocna pre posudenie
skutocnej incidencie NKS. OcCakavanie presnejsich udajov -
prospektivne registre.

Z NKS deklarovanych v umrtnych listoch malo az 40% obeti iny
mechanizmus Umrtia (ani nahly, ani kardialny). Len polovica
konvencne definovanych NKS bola aj pitevne potvrdena.

Oficidlne Statistiky v SR nevedia poskytnut realne Udaje o
epidemiologii NKS. Najpresnejsi dostupny odhad rocnej
incidencie MNZS je cca 160 pripadov/100 000 obyvatelov, ¢o
je niekolkonasobne viac ako v inych krajinach EU

e e
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Zaver- mechanizmy NKS (2)

Maligna komorova tachyarytmia ako pricina ZS je
identifikovana u % obeti a je zriedkavejsia ako sa vSeobecne
predpoklada. V ostatnych desatrociach klesol podiel KT/KF ako
priciny ZS o polovicu.

VcCasna a spravne vedena kardiopulmonalna resuscitacia a
vCasna defibrilacia su vyznamné faktory pre odvratenie NKS a
az 10-nasobné zlepsenie prezivania

Dominantnym ekg korelatom pri ZS su bezpulzova elektricka
aktivita a asystdlia. Prognodza prezivania non-tachyarytmickych
zastaveni srdca je pritom extrémne zla.

l
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Zaver- etiolégia a klinicky dopad (3)

SkutoCne arytmickeé nahle kardialne dmrtia su v populacii > 35
rokov takmer vzdy dosledkom strukturalneho ochorenia
srdca.

Vynimka - nahle umrtia Sportovcov - syndrom nahleho
arytmického umrtia (pri nerozpoznanej elektrickej anomalii?).
Klesajuca prevalencia KCHS u obeti NKS a rastuci vyznam
neischemickych etiologii, osobitne hypertrofie [avej komory

Recentné poznatky o NKS relativizuju potencialny benefit
pouzivanych stratégii pre primarnu prevenciu NKS.

l






