Prevence nahlé srdecni smrti,
ICD, S-ICD
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Definice

Nahla smrt (NS): neoCekavané, netraumatické umrti do hodiny od zacCatku
obtizi u dosud zdravého nemocného. Pokud nejsou svédci, jde o NS pokud
byl pacient zdrav 24h pred smrti.

Nahla srdecni smrt (NSS): zemrely trpel vrozenou nebo ziskanou srdecni
chorobou, ktera byla potencialne smrtelna.

Pri pitve bylo zjisteno onemocneni srdce nebo cev, ktere vedlo k umrti.

Pri pitve nebyla zjistena zadna zjevna extrakardialni pricina.
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Epidemiologie

EU: 350 000 umrti/ rok
USA: 300 000 — 400 000 umrti/ rok

Incidence: 36-128/100 000
osob/rok

Riziko NSS: muzi > zeny, zvysuje s
vekem
Cirkadianni rytmus: dopoledne,

pracovni dny (pondélil!), zimni
obdobi

Figure 1: Incidence and Occurrence of Sudden Cardiac Death Over 1 Year
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The majority of events occur In patients without traditional risk factors for sudden cardiac death. EF = gjection fraction; MI = myacardial infarction. Reprinted from J Am Coll Cardiol, 54,
Myerburg RJ, Reddy V. Castellanos A., Indications for implantable cardioverter-defibrillators based on evidence and judgment, 747-63, 2009. With permission from Elsevier3

65% pacientt s NSS ma EF LK nad 35% !
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Mechanismus NSS

Survival from EMS-Treated Out-of-Hospital Cardiac Arrest

Bystander Witnessed, Shockable
All Heart Rhythms Heart Rhythms

Komorova tachykardie, Fibrilace P
komor e

Survivors
31%

Asystolie
Bezpulzova elektricka aktivita

Data source: American Heart Association Heart Disease and Stroke Statistics-2015 Update

Sudden Cardiac Arrest Foundation, sca-aware.org
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Srdecni choroby spojené s nahlou
srdecni smrti

Figure 2: Causes of Sudden Cardiac Death

B\

@ Coronary heart disease
® Cardiomyopathies (DCM, HCM, ARVC)
@ Inherited arrhythmia syndromes (LQT, BrS, CPVT, ERS)
@ Valvular heart disease
Others

ARVC = arrhythmogenic right ventricular cardiomyopathy: BrS = Brugada syndrome;

CPVT = catecholaminergic polymorphic ventricular tachycardia; DCM = dilated
cardiomyopathy; ERS = early repolarisation syndrome; HCM = hypertrophic cardiomyopathy;
LQTS = long QT syndrome.

Arrhythmia & Electrophysiology Review 2018;7(2):111-7.
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Maron at al, https://doi.org/10.1016/j.jacc.2014.05.006
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Predikce rizika NSS

Screening ICHS, |écba
rizikovych faktoru

Obecna populace

Pacienti s ne/ischemickou
chorobou srdecni

Pacienti s vrozenym
arytmogennim
onemocnenim

Lamin A/C, KCNH2 nebo
SCN5A s QTc > 500 ms

Elektrofyziologické vySetfreni/PSK

Heart rate variability
Baroreflex sensitivity

(indukce smKT v terénu EF pod 35%)

cMRI
(predikce inducibility a adekvatnich vybojl )

Signal-averaged ECG
M |CrOVO|t T-Wave alternans INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY
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Specificka rizika NSS

Koureni cigaret — zvySeni rizika o 50%
Emocni stresy — ve 40% spoustec obéhove zastavy

Socioekonomickeé faktory - (uroven vzdelani, smaotarsky
zpusob Zivota)

Namahava télesna aktivita (u netrénovanych jedincu)
Nadmeérna konzumace alkoholu (>6 drinku/den, narazové piti)
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Prevence NSS

Table 3

Summary of pharmacologic, electrical and surgical treatment strategies for sudden death in patients

with heart failure

Strategy

Decreases Sudden Death (Clinical Trials)

No Effect on Sudden Death
(Clinical Trials)

ACE inhibitors

AIRE, TRACE (24% and 30%)

CONSENSUS, SAVE, SOLVD, SMILE

Mineralocorticoid
receptor blocker

EMPHASIS, EPHESUS, RALES
(21-29%)

B-Blockers CAPRICORN, CIBIS II; MERIT-HF (40-45%) —
Statins — CORONA, GISSI-HF
Fish oil — GISSI-HF
ICDs AVID, CIDS, CASH —
DEFINITE, MADIT I and Il, MUSTT, SCD-HeFT
CRT CARE-HF, COMPANION —

Surgical coronary
revascularization

STICH (29%, efekt aZ za 2 roky po operaci)

Klein et al, Cardiol Clin 32 (2014) 135-144
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Prospektivni, randomizovana studie

PARADIGM-HF Trial

8399 pacientu
NYHA lI-IV, EF < 40%, OMT
Entresto vs Enalapril

% Decrease in Mortality

Angiotensin
neprilysin
inhibition

Angiotensin
receptor ACE
blocker inhibitor

15% 18%

20%

Effect of ARB vs placebo derived from CHARM-Alternative trial
Effect of ACE inhibitor vs placebo derived from SOLVD-Treatment trial
Effect of LCZ696 vs ACE inhibitor derived from PARADIGM-HF trial

Death from any cause
16% risk reduction

-t
o
!

40-
@ HR: 0.84 (0.76, 0.93)
& <3 P=0.0009
AU
)
o 2 304 835
°3
5 2 Enalapril
€
§E S5 (n=4212) 711
- O
a &
G LCZ696
zZ 0 (n=4187)
® 0
2 2
32

0 180 360 540 720 900 1080 1260
Days after Randomization

McMurray et al, PARADIGM-HF Trial, 2014
Desai et al, 10.1093/eurheartj/ehv272
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Nejuci

jucinné
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Table 2

Implantable cardioverter defibrillator trials for prevention of sudden death

Trial Inclusion Criteria

Intervention

Results

Primary Prevention

DEFINITE  Nonischemic Placebo vs ICD 80% decrease in SCD
cardiomyopathy, Insignificant decrease in all-cause
EF <36%, NSVT mortality
MADIT-I MI, EF <35%, NSVT, Placebo vs ICD 54% decrease in overall mortality
inducible/
nonsuppressible
arrhythmias
MADIT-Il  MI, EF <30% Placebo vs ICD 31% decrease in overall mortality
MUSTT CAD, EF <40%, NSVT EP vs non-EP-guided 55%-60% decrease in all-cause
treatment, mortality in ICD vs drugs at 39 mo
antiarrhythmic 73%-76% decrease in SCD in ICD vs
drugs vs ICD drugs
SCD-HeFT EF <35% and NYHA Placebo vs 23% decrease in all-cause mortality

functional class Il and Il

amiodarone vs ICD

in ICD vs drugs at 5y
Amiodarone does not improve
survival

Secondary Prevention

AVID VF, VT/syncope, Amiodarone vs 31% decrease in all-cause mortality
VT with EF <40% sotalol vs ICD in ICD vs drugs at 3y
CASH Survivors of VF Metoprolol vs 37% decrease all-cause mortality in
(no EF requirement) amiodarone vs ICD vsdrugsat2y
propafenone 85% decrease in SCD in ICD vs
vs ICD drugs
CIDS VF, VT/syncope, Amiodarone vs ICD 20% decrease all-cause mortality in

VT/EF <35%, CL <400 ms

ICD group vs amiodarone at 3 y

Klein et al, Cardiol Clin 32 (2014) 135-144

Si prevence

Intravascular

generator

Tip of lead in
contact with

right ventricular
myocardium
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Indikace k implantaci ICD/CRT

= inclusion kritéria studii

Tabulka A - Srdecni resynchronizacni Iécba v primarni prevenci

Implantabilni kardioverter-defibrilator u pacientt DU } ALTe i , preven
nahlé smrti u pacientl se sinusovym rytmem ve funkcni tridé

NYHA Il nebo ambulantni IV

s dysfunkci levé komory

Trida Uroven

doporuéeni | znalosti Doporuéeni Trida Uroven

doporuceni | znalosti

Doporuceni

Implantace ICD je doporucena ke . o
snizeni rizika NSS u pacient(, kteri U rglauer?tu’s L,BBB RS 3? ¢
maji EFLK < 35 % a symptomatické ! pr|_99t|maImvfavr_ma!(o’terapn .
srdecni selhani (NYHA I1-111) po > 3 trvajici alespon tfi mésice, u kterych
mésicich optimalni farmakoterapie s€ ocs:k,ava SR d°?fem .
a u kterjch se ocekava preziti funkcnim stavu alespon jeden rok, je
v dobrém funkénim stavu alespor doporucena SRL ke snizeni celkové
jeden rok. mortality:

— pfi trvani QRS > 150 ms

- pfi trvani QRS 120-150 ms

U pacientu bez LBBB a s EFLK
<35 % i pfi optimalni
farmakoterapii trvajici alespon
tfi mésice, u kterych se o¢ekava
preziti v dobrém funkénim stavu
alespon jeden rok, je tfeba nebo

lze zvazit SRL ke snizeni celkové
mortality:

- pfi trvani QRS > 150 ms lla
- pfi trvani QRS 120-150 ms IIb

- ischemicka etiologie (alespon Sest
tydnU po infarktu myokardu)

- neischemicka etiologie

Souhrn Doporuéenych postuput Evropské kardiologické
spolecnosti pro diagnostiku a IéCbu komorovych arytmii a prevenci
nahlé srdecni smrti — 2015.




EchoCRT Trial

A Primary Composite Outcome
100+
90
80
704
60
50-{ P=0.15
40

809 pacientu
EFLK <35%
QRS <130ms o

0 T T T T T T 1
0 0.5 1.0 15 2.0 2.5 3.0 3.5

EChO Znémky Srdeéni dySSynCh ronle e Years since Randomization
CRT ON/OFF 1 :1 Control 405 302 236 166 119 71 44 15
Studie predcasne ukoncena “;2:

80
70
60—
50+
40+
304 P=0.02

CRT

Patients with Event (%)

Control

CRT

Patients with Event (%)

20+
10

0 T T T T T 1
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Control

Years since Randomization

No. at Risk
CRT 404 334 267 199 132 84 56 25
Control 405 335 269 195 141 87 62 27
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Danish Trial

A Death from Any Cause

« 1200 pacientu

« Symptomaticka neischemicka
dysfunkce LK s EF <35%

« 1:1ICD vs kontrola

Zavery:
> ICD u neischemické KMP nesnizila
celkovou mortalitu

» Podskupina mladSich pacientu méla
vyznamny mortalitni benefit

C Sudden Cardiac Death

1.0 1.0+
0.9 0.9
Q 0.8+
2 0.8+ 5 0.7
€ 0.7 § o6
S 064 @ 55 Hazard ratio, 0.50 (95% Cl, 0.31-0.82)
2 : = P=0.005
'S 0.5 Hazard ratio, 0.87 (95% Cl, 0.68-1.12) T 0.4
2 0. £ o034
F i Control Group ) Control Group
E o3 0.1 =
e ICD G
S 024 ICD Group S i 0 H i 5 5 7 3 o
0.1 v
e
T 1 3 3 & T & 7 LG T
Control 560 540 517 438 344 248 169 88 12
Group
jicars ICD Group 556 540 526 451 358 272 186 107 17
Medications — no. (%)
ACE inhibitor or ARB 533 (96) 544 (97)
Beta-blocker 509 (92) 517 (92)
Mineralocorticoid-receptor antagonist 326 (59) 320 (57)
Amiodarone 34 (6) 32 (6)
CRT — no. (%) 322 (58) 323 (58)

Kober at al. N Engl J Med 2016;375:1221-30
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Spravna selekce pacientu je nutna!

Infekce CIED ~ 1%

Y V

YV V.V V VYV V

NejCastejSi agens:
koagulaza negativni Stafylokok 42%
zlaty Stafylokok 29%

Rizikové faktory
Zenské pohlavi
MladSi vék
PM<ICD<CRT
Reimplantace
Renalni insuficience
Koritkoterapie

] 1.0 1.0

] *p<0.05

§ 0.8 0.8}
s 2 ]P=0.18
© ‘5_ ©
e 5 0.6 & 0.6
3 & s *
> 2
2z E S P=0.06
= — 0.4 = 0.4
»n £ (7]

]

fr | Inapproproate Shock (n=70)

] 0.2 0.2 Appropriate Shock (n=47)

2 No Shock (n=199)

0.0 T T T T T T T 0.0 T v r T T T T
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Months after ICD Implantation Months after ICD Implantation

(n=70 patients)

| Atrial fibrillation (44%, n=31)

W Atrial tachycardia (2%, n=2)

@ Supraventricular tachycardia (7%, n=5)
B Sinus tachycardia (37%, n=26)

M Lead failure (4%, n=3)

@ Lead dislodge (1%, n=1)

@ Loose pin (1%, n=1)

@ T wave oversensing (1%, n=1)

Tenma et al, Proarrhythmic Inappropriate ICD Therapy, Circulation Journal, 2015
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Lécba setrvalych komorovych tachykardii

° S etrv a | é KT S h emo dyn am |C kO U Lécba monomorfnich komorovych tachykardii katetrizacni ablaci

Trida Uroven
doporuceni | znalosti

Doporuceni

nestabilitou — EKV

Urgentni katetrizacni ablace je
doporucena u pacientl s jizevnatym
srdecnim onemocnénim, ktefi maji
incesantni KT nebo elektrickou boufi.

[ Setrvalé |dopat|Cké KT bez Katetrizacni ablace je doporucena

u pacientu s ICHS a opakovanymi

hemOdynam|Cké neStablllty e vyboji ICD pro setrvalé KT.

I Kzl:\tetrizvaénl’ ablac_e byoméla
zvazit pridani flekainidu, BB, 2 mpantovanym 103 po prn
verapamilu nebo amiodaronu ottt

Souhrn Doporuéenych postupl Evropské kardiologické
spolec¢nosti pro diagnostiku a Ié€bu komorovych arytmii a prevenci
nahlé srdeéni smrti — 2015.
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Subkutanni ICD

* PTFi problémech s cévnim pristupem.
« Zvazit po explantaci transvenosniho ICD pro

infekci u mladych nemocnych, ktefi budou mit
pristroj dlouha léta.

* Neni vhodny: pfi potrebé kardiostimulace
nebo resynchronizace nebo u nemocnych,
ktefi maji arytmie snadno ukoncitelné ATP

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY gl
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Vefejné pristupny defibrilator
(AED)

« v rAmci resuscitace Uginn&jsi nez

samotna kardiopulmonalni resuscitace

« Cena: 30 000 — 70 000 Kc

Verejné pristupny defibrilator

. Trida Urovei
Doporuceni . ]
doporuceni | znalosti

Je doporuceno, aby byla verejné
pristupnymi defibrilatory vybavena
mista, kde je srdecni zastava

relativné castéjsi a kde je mozno
defibrilator vhodné umistit (napfr.
Skoly, sportovisté, vétsi nadrazi, kasina
apod.), nebo mista, kde neni dostupny
zadny jiny pfistup k defibrilaci (napf.
vlaky, lodé, letadla apod.).

Lze zvazit edukaci rodinnych
prislusnikd pacientl s vys$sim rizikem
NSS o zakladech resuscitace.

Souhrn Doporu€enych postupt Evropské kardiologické
spolecnosti pro diagnostiku a léCbu komorovych arytmii a prevenci
nahlé srde¢ni smrti — 2015.
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Nositelny kardioverter-defibrilator

Nositelny kardioverter-defibrilator

Doporuceni

Nositelny kardioverter-defibrilator je
mozno zvazit u dospélych pacient

s omezenou systolickou funkci

LK, ktefi maji zvySené riziko néhlé
arytmické smrti po omezenou

dobu, ale nejsou kandidaty

pro implantaci ICD (napf. jako
Jbridge” k transplantaci, ,bridge”

k transvendzni implantaci, peripartalni

kardiomyopatie, aktivni myokarditida,
arytmie v ¢asné fazi po IM).

Trida Uroven
doporuceni | znalosti
Ilb

Vesta trial 2018, 2032 pts
2:1 WCD+OMT vs OMT
Do 90 dnu po IM, LVEF <35%

Pozitivni trend, statisticky nevyznamny
Problém comliance (80%...45%)

Median comliance 21h/den

(WCD)

Percentage of Patients

No. at Risk
Control group
Device group

A Sudden Death or Death from Ventricular Tachyarrhythmia

o 7 Hazard ratio, 0.66 (95% Cl, 0.37-1.21)
90 54 P=018
80 4
70+
3
60 Control group
50 2 el
404 1 Device group
30 0 T T 1
204 60 75 90
104
0 1 T T T T 1
0 15 30 45 60 75 90

778
1524

Days since Randomization

759 754 746 742 657 650

1502 1495 1486 1479 1314 1309

Percentage of Patients

C Death from Any Cause

1004
90
80
70+
60
50
40+
30
20
104

0

Hazard ratio, 0.64 (95% Cl, 0.42-0.97)
P=0.04

Control group -

0

778
1524

Days since Randomization

759 754 746 742 657

1502 1495 1486 1479 1314

Percentage of Patients

No. at Risk
Control group
Device group

B Nonarrhythmic Death

100
90
80
70
60
50
40|
30
20
10

0

Hazard ratio, 0.62 (95% Cl, 0.33-1.18)
P=0.14

T T T T T T 1
0 15 30 45 60 75 90

0

778
1524

15 30 45 60 75 90

Days since Randomization
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1502 1495 1486 1479 1314 1309
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ertroficka k

PRIMARY PREVENTION

SECONDARY PREVENTION

« Cardiac arrest due to
YT or VF

* spontaneous
sustained VT causing
syncope or
haemodynamic
compromise

Life expectancy >1 year

ICD
recommended

ICD generally not ICD may be
Indicated" considered

ICD should be
considered

ardiomyopatie
https://doc2do.com/hcm/webHCM.html
HCM Risk-SCD Calculator

Age Years Age at evaluation
Maximum LV wall mm Transthoracic Echocardiographic measurement
thickness
Left atrial size mm Left atrial diameter determined by M-Mode or 2D echocardiography in the
parasternal long axis plane at time of evaluation
Max LVOT mmHg  The maximum LV outflow gradient determined at rest and with Valsalva
gradient provocation (irrespective of concurrent medical treatment) using pulsed and
continuous wave Doppler from the apical three and five chamber views. Peak
outflow tract gradients should be determined using the modified Bernouilli
equation: Gradient= 4V *, where V is the peak aortic outflow velocity
Family History of ~ o () Yes History of sudden cardiac death in 1 or more first degree relatives under 40
sSCh = years of age or SCD in a first degree relative with confirmed HCM at any age
(post or ante-mortem aiagnosis).
Non-sustained  ng () Yes 3 consecutive ventricular beats at a rate of 120 beats per minute and <30s in
= = duration on Holter monitoring (minimum duration 24 hours) at or prior to
evaluation.
Unexplained syn- — no ) ves History of unexpiained syncope at or prior to evaluation.
cope
Risk of SCD at 5 years (%):

ESC recommendation:

Neplati pro déti do 16 let, u sportovcu a
stfradavych onemocneéni!
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Arytmogenni kardiomiopatie

005mv  BI 19.47 mv

0.53 1.50

Desmosomalni postiZzeni (desmoplakin, plakofilin, plakoglobin)
Progresivni onemocneni

Diagnéza (major/minor kritéria): RA, zobrazovaci vySetreni (TTE/MRI),
histologie, repolazizacni zmeény, depolarizacni zmény, KT
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LongQT syndrom = 2

ion of T wave maxil slope with the isoelectric line

LQTS je diagnostikovan, pokud je:

TABLE 2. Schwartz Score for the Diagnosis of Long

» potvrzena mutace patogeneticka pro LQTS, bez ohledu QT Syndrome (1993)
na délku intervalu QT. Variable Paints
> Electrocardiogram
» LongQT skore 23 OTo e 2430 ]
460-470 2
450 (males) 1
o7 ’ Torsade de pointes 2
Vrozeny/ZISkany T wave alternans 1
e 7~ . 0 T wave notches in 3 leads 1
Riziko NSS s neléCenym LQTS 0,33-0,9%. Bradycardiat 05
Clinical history
Syncope
With stress 2
) , Without stress 1
Type Current FuEthgg? il F':&uoer?gc y ECG'213 g;ﬁﬁae;sg‘”;:ﬁ[l] Penetrance* Congenital deafness 05
LOTS .
Family historyt
_ | EmotEi)c(:%racliSSet r@"% 40y _ Family members with confirmed LQTS§ 1
LaTs1 K . 30%-35% ."\I /\ Siep, Repose (i) 62% Unexplained sudden death in first-order family
! ters {18%) members <30 years 05
LaTs? ‘ 25%-30% A Emoliona) Sitase (49%) 75% *QTe calculated with the formula of Bazett (QTc=QT/ RR).
v \ Sleep, Repose (22%) tResting heart rate below the second percentile for age.
LN 1The same family member cannot be considered twice.
\ Exercise (4%) §Schwartz score >4: <1 point: low prabability; 2-3 points: intermediate
LaTs3 Na 5%-10% I o e dagey) 90% probability; 24 points: high probability.
— VAN Others (20%)
INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY IK_E
KLINIKA KARDIOLOGIE M

Domingo et al, 10.1016/51885-5857(08)60010-9



Terapie longQT syndromu

Nepodavat |éky prodluzujici interval QT
(http://www.crediblemeds.org)

Korigovat abnormality mineralu

Vyvarovat se spoustécich mechanismu (plavani, hlasité zvuky)
Podavani beta-blokatoru (nadolol, propranol)

Po prodélané srdeéni zastavé implantace ICD

CD ke zvazeni v pripade nevysvetlitelne synkopy

Sympaticka denervace

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY SE
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http://www.crediblemeds.org/

Brugada syndrom

Autosomalné dominantni

Penetrace zavisi na veku a pohlavi — muzi
8x, vék 41 = 15 let

Diagnostika: elevace ST useku typu 1 =
2mm spontanné nebo po i.v. podani
blokatoru sodikovych kanall (ajmalin,
flecainid, procainamid)

|ICD u pacientu s dokumentovanou KT nebo
FK nebo pokud ma pacient E[(G obraz typu
1 na klidovém EKG a anamne- zu synkopy

chinidin nebo isoprenalin u arytmicke boure

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY -
KLINIKA KARDIOLOGIE n II§/F



Katecholaminergni polymorfni komorova tachykardie
CPVT

. Bidirek&ni KT V

provokované emocnim
nebo fyzickym stresem

» Mutace RyR2 nebo 2 "".“"“‘.‘M‘.‘W‘”‘”‘
CASQ2 LA A m |
+ BB a flekainid ”}p\ ﬁmpﬂﬂq I

A
Hrudni sympatektomie

: M
* |CD ze sek. prevence '

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY gl
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Zavery

Nedostatecna rizikova stratifikace v ramci primarni prevence NSS
Pokles incidence NSS (lecba ICHS)

Zména profilu pacientu

Velka Cast obeti NSS ma zachovalou systolickou funkci LK

Recentné vyrazny pokrok na poli hereditarnich syndromu a KMP,
vyznamny prinos genetické diagnostiky
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Dekuji za pozornost.




Stavy vedouci k srdecCni zastave




N«
=
—

Retéz pie
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Mechanismus vzniku arytmii

Spoustécé

Ischémie, KES...
Substrat
Jizva po IM, Modulujici faktor
fibroza, ANS, iontova
disarray, dysbalance...
sarkoidoza...
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