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Netradicné indikacie?

2 trvala stimulacia pri bradykardii (de novo/upgrade)

2 stihlejsi alebo naopak velmi siroky QRS, non-BLRT (BPRT)

2 fibrilacia predsieni/ablacia AV uzla

2 stimulacia po kardiochirurgickych zakrokoch

. . : : sy pripadov, G
> chlopnove a vrodené chyby, zlyhanie pravej komory > Freverecor ine

2 mimo indikacnych kritérii/off label (akutne SZ)



( Odporucania pre resynchronizacnu liecbu

CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu = 150 ms pri
BLRT s EF < 35% napriek optimalnej medikamentoznej lie€be s cielom zmiernit symptomy a znizit morbiditu a mortalitu

CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu = 150 ms pri
non-BLRT morfolégii s EF < 35% napriek optimalnej medikamentdznej lieCbe s ciefom zmiernit symptémy a znizit
morbiditu a mortalitu

CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu 130-149 ms pri
BLRT s EF < 35% napriek optimalnej medikamentoznej lieCbe s ciefom zmiernit symptomy a znizit morbiditu a mortalitu

CRT sa méze zvazit u symptomatickych pacientov so SZ, so sinusovym rytmom, s trvanim QRS komplexu 130-149 ms
pri pri non-BLRT morfolégii s EF < 35% napriek optimalnej medikamentdznej lie€be s ciefom zmiernit symptomy a znizit
morbiditu a mortalitu

sa uprednostnenie CRT pred stimulaciou pravej komory u pacientov s HFrEF, u ktorych je indikacia na
WCiu pravej komory pre vysoky stupen AV bloku s cielom redukovat morbiditu. Tato indikacia zahffia aj pacientov s
PF.

T — B

CRT by sa malo zvazit' u pacientov so SZ s EF < 35% v NYHA triede IlI-IV napriek optimalnej medikamentéznej lieCbe s
ciefom zmiernit symptémy a znizit morbiditu a mortalltu ak maju FP a trvanle QRS =130 ms za predpokladu Ze sa
zaujme stratégia na zaistenie biventrikular

q

ntov s HFrEF, ktori maju implantovany konvenény KS alebo ICD a vyvinie sa u nich nasledne zhorSenie SZ

riek optimalnej medikamentoznej lieCbe a u ktorych je vysoky podiel komorovej stimulacie PK je mozné zvazit
upgraae na CRTF=Netyka.sato pacientov so stabllngm SZ.

Trieda

lla

Uroven

l1b

CRT je kontraindikované u pacientov s trvanim QRS < 130 ms

Ponikowski P et al., EHJ, 2016
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The Dual Chamber and VVI Implantable Defibrillator Trial

Kombinovany primarny ciel - umrtie alebo hospitalizacie pre srdcové zlyhanie

% komorovej stimulacie

16
>40% komorovej stimulacie = 4,4x vyssie riziko
14 3
12 ém DODR=40%
10 =

o H 12
Months 3-mo f/u to Prmary E.P.

% pacientov s primarnym endpointom

0-9 10-19 20-29 30-39 40-49 nad 50

Sharma AD, HRS Congress, 2005



-k PK stimulacie

Funkcia srdca ako pumpy

-ﬁvoj srdcoveho zlyhania

Cas (cca 5 rokov)

Sweeney MO, Prinzen FW, JACC, 2006



CRT vs RV stimulacia pre konvencnu indikaciu

PrehlPad randomizovanych studii (implantacie de novo)

Studia No. | ESV EF QoL | NYHA Klinicky vysledok
(%) (%) (%) (%)
Pacienti s miernou az tazkou systolickou dysfunkciou, CRT vs RV
HOBIPACE 30 -9 22 -19 -24 Preferencia pacienta: 67% CRT, 7% RV (P = 0.0002)
COMBAT 60 -24 -21 -21 -24 Zhorsenie SZ alebo hospitalizacia: 3 vs. 8 pacienti
BLOCK HF 691 - - - - 26% ¥ kombinacie: mortalita + urgentna hospitalizacia pre SZ, LVESV T

Pacienti so zachovanou systolickou funkciou, CRT vs RV

Albertsen 50 - 5 - -17 -
PACE 177 -22 13 +/- - Hospitalizacie pre SZ: 6 vs. 7% (ns)
PREVENT-HF 108 -5 7 - - ZhorsSenie SZ: 6 vs. 14% (ns)

Brignole M, ESC Guidelines 2013



/( BLOCK HF - kombinovany ciel

Mortalita & urgentna hospitalizacia pre SZ & LVESV T

Event-Free Rate (%)

= RV Arm

26% Y v biventrikularnom ramene

l] L

0 36
Number at Risk Number of Months
RV:342
Estimated HR (95% CT Probability HR <1 Threshold
All Randomized Subjects 0.9978 0.9775

CRT-P Only
CRT-D Only

Curtis AB, NEJM, 2013 &



PREVENT- HF - kombinovany ciel
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Log rank p value: 0.12
HR: 0.22 (95% C1 0.03 to 1.76)

o
N
1

Cumulative Survival

_— RV apical pacing

D2 r~ BIV pacing
== RV apical pacing censored
== BIV pacing censored
0.0+
| | |
0 6 12
Months

N = 108 (RV: 58; BIV: 50).
Studia nedokumentovala signifikantné zmeny v objeme LK ani v prezivani po 12 mesiacoch.od implantacie
pre AV blok. Autori neodporucéaju implantaciu CRT ako rutinnu stimulaénu lie€bu v tejto indikacii.

Stockburger M, Eur. J.

HF 2011
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p mulitvariate = 0.021
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De novo n=360 Upgrade n=169

Ejekcna frakcia po 6 mesiacoch

Klinicka odpoved’ po 6 mesiacoch

3 centra

N =552 (375 de novo, 177 upgrade procedure)

Upgrade: CastejSie u pacientov v sekundarnej prevencii
CastejSia PF, CHRI, DM, non-LBBB, nizSia EF
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De novo Upgrade

Vamos M et al., Circ Arrhythm Electrophysiol. 2017;10:e004471. DOI: 10.1161/CIRCEP.116.004471




. .
Upgrade vs implantacia de novo

1.0 % =I1De novo 4 ’ .
\ Upgrade Riziko umrtia: de novo vs upgrade
Univariate Cohort Multivariate Cohort Propensity-Matched Cohort
(n=552) (n=501)* (n=242)*
0.64 HR (C195%) | PValue HR (Cl 95%) PValue HR (CI 95%) PValue
' All-cause mortality | 1.65 (1.22-2.24) 0.001 1.68 (1.20-2.34) 0.002 1.79 (1.08-2.95) 0.023
2
¢
S 06 e e S
s ‘ ~I"1De novo —'?De novo
s Upgrade =« *Upgrade
(7]
0.8 0,87
047 g
§ o 2 oe .
z £ e
@ «w LS
HR unadjusted: 1.65, 95% CI 1.22-2.24, p=0.001 e LI
0.2+ HR adjusted: 1.68, 95% CI 1.20-2.34, p=0.002 0] 047 A
T T T T T T T T
0 12,0 24,0 36,0 48,0 60,0 72,0 84,0
HR 1.27, 95% C1 0,61-2.65, p=0.527 " HR 1.67, 95% CI 1.19-2.35, p=0.003
Follow-up in months Or i
Pt t i k :) 12'.0 24;0 36‘0 48‘0 ECI!.O 7210 :l 12‘3 24"3 36‘0 48'0 60,0 72:0
S alne Follow-up in months Follow-up in months
De novo 375 3 1 6 230 1 61 1 1 6 87 59 39 S‘:n‘c}»:)“k 96 [ 84 83 80 75 74 267 240 23 208 201 197 185
Upgrade 177 137 100 54 39 25 15 8 Upgrade 37 2 31 29 2 % 27 135 17 102 %2 87 a3 81
v . Upgrade procedury viedli k nizSej urovni odpovede (57% vs 69%,
Prezwan 1e. de novo vs u pgrade P univariate=0.008, P multivariate=0.021)

Vamos M et al., Circ Arrhythm Electrophysiol. 2017;10:e004471. DOI: 10.1161/CIRCEP.116.004471
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Kto je najlepsim kandidatom na "upgrade”?

=51

1 ......................................................................................................................
“I—l Hyperresponderi
0,8 —1_

2

>

2

< 06 Non-hyperresponderi
b4

T Prediktivny vyznam:

N

g 04 ESD < 48 mm

2 EDD <58 mm

%‘ 0,2 trvanie KMP < 24 mesiacov
@

o

Log rank p=0.049
0 [ I |

0 12 24 36 48 60 72
Mesiace od implantacie CRT

Non-hyperresponderi

Adelstein E, JCE, 2011



( Odporucania pre resynchronizacnu liecbu

Trieda | Uroven
CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu = 150 ms pri
BLRT s EF < 35% napriek optimalnej medikamentoznej lie€be s cielom zmiernit symptomy a znizit morbiditu a mortalitu A
CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu = 150 ms pri
non-BLRT morfolégii s EF < 35% napriek optimalnej medikamentdznej lieCbe s ciefom zmiernit symptémy a znizit B
morbiditu a mortalitu
CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu 130-149 ms pri
BLRT s EF < 35% napriek optimalnej medikamentézne! lie€be s cielom zmiernit sgmgtémy a znizit morbiditu a mortalitu B
zvazit u symptomatickych pacientov so SZ, so sinusovym rytmom, s trvanim QRS komplexu 130-149 ms
_pri pri non-BLRT morfoldgii s EF < 35% napriek optimalnej medikamentoznej liecbe s ciefom zmiernit symptomy a znizit lIb )
morprdi '
-_
Odporuca sa uprednostnenie CRT pred stimulaciou pravej komory u pacientov s HFrEF, u ktorych je indikacia na
stimulaciu pravej komory pre vysoky stupen AV bloku s ciefom redukovat morbiditu. Tato indikacia zahffia aj pacientov s A
PF.
CRT by sa malo zvazit u pacientov so SZ s EF < 35% v NYHA triede IlI-IV napriek optimalnej medikamentdznej lieCbe s
ciefom zmiernit symptémy a znizit morbiditu a mortalitu, ak maju FP a trvanie QRS = 130 ms za predpokladu Ze sa lla B
zaujme stratégia na zaistenie biventrikularnej stimulacie alebo sa predpoklada navrat do sinusového rytmu
U pacientov s HFrEF, ktori maju implantovany konvenény KS alebo ICD a vyvinie sa u nich nasledne zhorSenie SZ
napriek optimalnej medikamentéznej lie€be a u ktorych je vysoky podiel komorovej stimulacie PK je mozné zvazit lIb B
upgrade na CRT. Netyka sa to pacientov so stabilnym SZ.
CRT je kontraindikované u pacientov s trvanim QRS < 130 ms A

Ponikowski P et al., EHJ, 2016




Meta-analysis for all-cause death

CRT Control
Odds Ratios (85% CI) for All-Cause Death
Events Total Events Total

MUSTIC SR 1 29 1 29 ; 1.00 (0.06-16.79)
MIRACLE 12 228 16 225 ¢ 0.73 (0.34-1.57)
CONTAK-CD 11 245 16 245 j 0.67 (0.31-1.48)
MIRACLE-ICD 14 187 15 182 - 90 (0.42-1.92)
MIRACLEICD Il 2 85 2 101 : 19 (0.16-8.65)
COMPANION 236 1,212 77 308 \o 0.73 (0.54-0.97)
CARE-HF 82 409 120 404 ‘ o 0.59 (0.43-0.82)
RHYTHM ICD 6 119 2 60 1.54 (0.30-7.87)
VecTOR 1 59 1 47 Q 0.79 (0.05-13.03)
REVERSE 9 419 3 191 0 1.38 (0.37-5.14)
Chung et al. 0 9 0 (bQ NA
RethinQ 5 87 2 Q e 2.53 (0.48-13.42)
CART-HF & 36 3 \ —i— 1.38 (0.28-6.64)
Piepoli et al. 7 44 8 Q —;‘— 0.88 (0.29-2.66)
Pinter et al. 1 36 \ % —— 1.00 (0.06-16.63)
MADIT-CRT 74 1,08 '\\., 731 + 0.93 (0.65-1.34)
Pokushalov et al. (1) 9 87 —-——| 0.31(0.13-0.71)
RAFT 13"‘ \0 236 904 0.74 (0.60-0.93)
Pokushalov et al.(Il) 6 13 0 13 NA
RESPOND 10 31 S 0.55 (0.17-1.77)
LESSER-EARTH 2 44 0 41 —_— 4.88 (0.23-104.79)
NARROW-CRT 4 60 5 60 _ 0.79 (0.20-3.08)
EchoCRT 45 404 26 405 |—— 1.83(1.10-3.02)
Total 717 5828 620 4275 § 0.81 (0.68-0.97)

Testfor Overall EffectZ = -2.33 (P=0.020)
Heterogeneity: ’=23%, *=0.0294 (P=0.167)

Heterogeneity: /* =

0.01 0.1 1 10 100
o »

| »
Favors CRT  Favors control

25%, 7= 0.0327 (P=0.146)

Odds ratio

o CRT better
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QRS duration (ms)

Residual heterogeneity: /2

— 0%, 1= 0.00 (P= 0.367)

Metaanalyza nezistila priaznivy efekt CRT pri QRS< 130 ms

Kang J-S et al.,

JKMS, 2015



Trvanie QRS a mortalita pri CRT

>

All-cause mortality
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Hazard Ratio 0.66 (95% C| 0.57-0.77)
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However, after adjusting for QRS duration, outcomes were similar whether or not LBBB was present. QRS morphology might play a role in

predicting the effect of CRT, but QRS duration appears consistently stronger.

GF, EHJ, 2013




CRT pri bloku pravého ramienka

ECG 1: Typical RBBB; arsd=162ms|| ECG 1: Atypical RBBB; Qrs d= 168 ms
! vi [ vi
] v2 | i V2
Zmeny ESVi v zavislosti od morfolégie QRS
i | “va i V3 % | |
Repeated Measures ANOVA; Atypical vs Typical RBBB effect: F(1, 64)=0.1301, P=0.00361
90}
T Bonferroni post-hoc test
o Losing 5249 ot
| ' Ical =U.
avR ' V4 nad e Tyﬁcm RBBB P=1.00
80} '
& E
g 751 Typical c}
: avl Vs = RBBB | |-
avL V5 = 70 -
1]
65y Atypical
. _ : avF ve RBBB
avF V6 | 60l
Wide lateral lirib lead S waves Small S wave in lateral limb leads 55f -
50 - -
N = 66 Baseline 2-years

FU 2 roka
31 typicky BPRT
35 atypicky BPRT = susp. oneskorena aktivacia 'avej komory

Pastore G et al., Europace, 2017
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Umrtie pre srdcové zlyhanie

No. of Hazard Ratio
Subgroup Patients (%) for Death
LBBB: QRS 120-149 ms 7,996 (32.0) - .
Q ' No. of Hazard Ratio
Subgroup Patients (%) for Death
LBBB: QRS 150-179 ms 8,545 (34.2) e — LBBB: QRS 120-149ms 7,996 (32.0) =
LBBB: QRS 150-179 ms 8,545 (34.2) -
LBBB: QRS 2 180 ms 4,025 (16.1) —a—-
LBBB: QRS 2 180 ms 4,025(16.1) —_—
Non-LBBB: QRS 150-179ms 2,794 (11.2) [ — IVCD: QRS 150-179ms  1,685(6.8) H—
RBBB: QRS 150-179 ms 1,109 (4.4) 1
Non-LBBB: QRS 2 180 ms 1,600 (6.4) p— —
L L ! L L L] IVCD: QRS 2 180 ms 1,249 (5.0) _
0.6 07 08 09 1 1112
RBBB: QRS 2 180 ms 351(1.4) } {
L | L 1 T L | L 1
05 06 070809111 1.3

CRT Outcomes With a Very Wide QRS Duration: Forest Plot for Multivariable Cox Proportional Hazards Model

for Overall Survival (N = 24 960, Medicare, 2005-2006). FU 4 roky, pacienti s ICD tvorili kontrolnu skupinu

Sunduram V et al., J Am Coll Cardiol 2017;69, 2026




( Odporucania pre resynchronizacnu liecbu

Trieda Uroven

CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu = 150 ms pri

BLRT s EF < 35% napriek optimalnej medikamentoznej lie€be s cielom zmiernit symptomy a znizit morbiditu a mortalitu A
CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu = 150 ms pri

non-BLRT morfolégii s EF < 35% napriek optimalnej medikamentdznej lieCbe s ciefom zmiernit symptémy a znizit B
morbiditu a mortalitu

CRT sa odporuc¢a u symptomatickych pacientov so SZ, so sinusovym rytmom a s trvanim QRS komplexu 130-149 ms pri

BLRT s EF < 35% napriek optimalnej medikamentoznej lieCbe s ciefom zmiernit symptomy a znizit morbiditu a mortalitu B
CRT sa méze zvazit u symptomatickych pacientov so SZ, so sinusovym rytmom, s trvanim QRS komplexu 130-149 ms

pri pri non-BLRT morfolégii s EF < 35% napriek optimalnej medikamentdznej lie€be s cielom zmiernit symptémy a znizit B
morbiditu a mortalitu

Odporuca sa uprednostnenie CRT pred stimulaciou pravej komory u pacientov s HFrEF, u ktorych je indikacia na

stimulaciu pravej komory pre vysoky stupen AV bloku s ciefom redukovat morbiditu. Tato indikacia zahffia aj pacientov s A

PF.

C azit u pacientov so SZ s EF < 35% v NYHA triede llI-1V napriek optimalnej medikamentoznej liecbe s
< ciefom zmiernit symptémy a znizit morbiditu a mortalitu, ak maju FP a trvanie QRS = 130 ms za predpokladu Ze sa lla )

Zaupmessitatégia na zaistenie biventrikularnej stimulacie alebo sa predpoklada navrat do sinusového rytmu
e e

U pacientov s HFrEF, ktori maju implantovany konvenény KS alebo ICD a vyvinie sa u nich nasledne zhorSenie SZ
napriek optimalnej medikamentéznej lie€be a u ktorych je vysoky podiel komorovej stimulacie PK je mozné zvazit lIb B
upgrade na CRT. Netyka sa to pacientov so stabilnym SZ.

CRT je kontraindikované u pacientov s trvanim QRS < 130 ms A

Ponikowski P et al., EHJ, 2016



APAF-CRT: farmaka vs ablacia AV uzla + CRT

Mortalita & hospitalizacia pre SZ

Subgroup
<72 years
Age >72 years
ik Male
Female
>35%
EF s35%
>27.7
BMI 277
<120 mmHg
il 2120 mmHg
Yes
CAD No
EHRA class ::IOHV
>31
SSS score <31
2100 ms
QRS width <A00 e
. Yes
Hypertension No
Diabetes .
No

AbI+CRT Drug
No. of events/no. of patients (%)

6/26 (24%) 10/25 (40%)
4125 (16%) 10/28  (36%)
6/28 (21%) 12129  (41%)
4/22 (18%) 8/23  (35%)
7129 (24%) 930  (30%)
321 (14%) 1122 (50%)
522 (23%) 13/29  (45%)
5/28 (18%) 7131 (23%)
318 (17%) 1122 (50%)
7132 (22%) 9/30  (30%)
413 (31%) 1219 (63%)
/37 (16%) 8/33  (24%)
8/38 (21%) 15/32  (47%)
212 (17%) 520  (25%)
2/23 (9%) 1126 (42%)
8/27 (30%) 926  (35%)
6/29 (21%) 923 (39%)
421 (19%) 1129  (38%)
8/35 (23%) 15/30  (38%)
2115 (13%) 413 (38%)
39 (33%) 512  (42%)
7141 (17%) 15/40 (37%)

saaaul s uul Sadliiag

0.1 05 1
AbI+CRT Drug
Better Better

Hazard Ratio
(95% CI)

0.37 (0.13-1.04)
0.49 (0.15-1.63)
0.36 (0.13-0.97
0.45 (0.14-1.49)
0.62 (0.23-1.70)
0.18 (0.05-0.66)
0.34 (0.12-0.95)
0.56 (0.17-1.84)
0.27 (0.07-0.97)
0.57 (0.21-1.56)
0.36 (0.11-1.15)
0.52 (0.18-1.51)
0.34 (0.14-0.81)
0.50 (0.10-2.60)
0.15 (0.03-0.68)
0.78 (0.29-2.01)
0.33 (0.12-0.96)
0.52 (0.16-1.70)
0.37 (0.15-0.88)
0.41 (0.08-2.23)
0.37 (0.07-1.75)
0.40 (0.16-0.97)

P value
for
interaction

0.36

0.60

0.05

0.15

0.08

0.37

038

0.001

028

084

0.89

N= 102

vek 72 * 10 year

vel'mi symptomaticka permanentnan FP (>6 mes.)
QRS < 110 ms

aspon jedna hospitalizacie pre SZ

FU 16 mesiacov po ablacii AV uzla

Mortalita & hospitalizacia pre SZ

SSS = Specific Symptom Scale >31)

B Death from any cause or hospitalization for HF
100 |-
F [ Hazard ratio, 0.28 (95% Cl, 0.11-0.72)
= 80 P=0.008 by Cox regression
% + P=0.005 by log-rank test
S 60
g
s L
@ L 4
% 40 i Drug
E a2l s Abl + CRT
o 16%
o
5%
o 1 " 1 " 1 A L A I A 1 A L
0 120 240 360 480 600 720
Days

Number at risk
Group: Abl+ CRT

50 48 42 33 27 26 17
Group: Drug

52 45 40 33 20 17 1"

Brignole M et al., EHJ,




z tzv. netradiénych indikacii sa dnes stavaju viacmenej tradi¢né

biventrikularna stimulacia je indikovana u pacientov so znizenou funkciou
Favej komory vyzadujucich vysoky podiel komorovej stimulacie bez ohFadu
na trvanie a morfolégiu QRS komplexu

moznymi stratégiami su implantacia CRT de novo alebo "upgrade" uz
implantovaného systému, pre upgrade identifikovat’ vhodnych pacientov

z hladiska trvania a morfolégie QRS komplexu uprednostrnovat’ pacientov
s trvanim QRS nad 150 ms, neponukat’ implantaciu pacientom s QRS pod
130 ms

u pacientov s fibrilaciou predsieni vytvorit’ podmienky pre takmer 100%
uplatnenie biventrikularnej stimulacie (izolacia PV, ablacia AV uzla)



