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Rozhodovanie o CRT-P/D je niekedy
problematické uz pri primoimplantacii...

NajdolezitejSim v CRT- D je CRT, nieD

Nie su jasné dokazy, Ze CRT-D redukuje celkovi mortalitu viac ako samotné
CRT, sporny efekt pri DKMP

Pridatny benefit CRT-D na redukciu NKS je pravdepodobne kratko trvajuci

Co je isté o CRT-D:

VysSia cena: CRT P x3

Znizeny pomer rizika- benefitu nad 65r. (CARE HF)
Vyssi vyskyt komplikacii

Problémy s ICD elektrodami: Sprint Fidelis, RIATA...

prednaska: J-Claude Daubert, CHU Rennes



Companion: sekundarny ciel- celkova mortalita
(1518p, 55% ischem, FU 14 mes)
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DANISH - DKMP, subanalyza skupiny pac. s CRT
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PocCty implantacii CRT v Europe - 2014
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Cardiac resynchronization therapy (CRT)
device replacement considerations: upgrade or
downgrade? A complex decision in the current
clinical setting
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V/ Case zvazovania downgrade CRT-D na CRT-P

Posudit:

1. Riziko ndhlej smrti- vyskyt komorovych arytmii, posudeit efektivitu
CRT (superresonderi, responderi, non- responderi)

Riziko nearytmickej smrti- celkovy stav a komorbidity

Technickeé otazky

Cena

2.

3. Etické otazky- pacientovo zZelanie, prediskutovat otdzky konca zZivota
4,

5.



1. Posudenie rizika NKS

* Pacienti s adekvatnou terapiou CRT-D pre VTA sa stavaju kandidatmi
sekundarnej prevencie NKS!

* Etiologia SZ- viac rizikovi pacienti po IM...

* Asi 65% pacientov s CRT-D su respondéri so signifikantne nizsSim rizikom
morbidity a mortality

* Je rozumné argumentovat, ze respondéri CRT bez komorovych
taghkyarytrgu pocas zivotnosti CRT-D nemaju v case planovanej vymeny CRT
indikaciu ICD

Sebag FA, J Cardiovasc Electrophysiol 2014
Nakou ES, Europace 2017
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Super-respondéri CRT:

* Respondeéri s LVEF > 45% maju 2-rocné riziko < 3% pre adekvatne
intervencie ICD

e Super-respondéri maju riziko NKS porovnatelné so vSseobecnou
populaciou

* Prevalencia super-respondérov: 9.7 - 29%

Manfredi JA. Circ Arrhythm Electrophysiol 2013
Manne M. Pacing Clin Electrophysiol 2013

' Nakou ES, Europace 2017



Multicenter Automatic Defibrillator Implantation Trial With Cardiac

Resynchronization Therapy (MADIT-CRT)
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Years after 12 month echocardiogram
Patients at Risk

LVEF<=35% 103 90 (0.10) 50 (0.20) 48 (0.21)
LVEF 36-50% 594 556 (0.03) 337 (0.07) 115 (0.09)
LVEF >50% 55 53 (0.02) 53 (0.02) 53 (0.02)
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dokazala asociaciu medzi odpovedou na CRT
a redukciou vyskytu komorovych arytmii

Pacienti s normalizaciou EFLK (> 50%) a sucasne
priaznivymi 6 prognostickymi faktormi (zena, bez
prekonaného IM, BLTR, inicialne LVEF >30%,
inicialne nizSie syst. objemy LK a LP), nemali Ziadne
komorové tachyarytmie pocas 2.2 roka (pozitivna
prediktivna hodnota 100%)

-42 20 752p

Ruwald MH, Circulation 2014



Resynchronization Reverses Remodelling in Systolic Left Ventricular Dysfunction
(REVERSE) study

508 p s miernym SZ boli randomizovani: CRT on/off
e 2-rocny follow-up

* Vyskyt 1. intervenovanej VTA epizddy sa vyznamne nelisil v oboch ramenach
(18.7% v CRT-on vs. 21.9% CRT-off, P=0.84)

* Pv CRT- ON- skupine, u ktorych doslo k reverznej remodelacii LK, mali znizeny
vyskyt intervencii ICD oproti pacientom bez reverznej remodelacie (5.6% vs.
16.3%; hazard ratio: 0.31, P=0.001).

' Gold MR, Heart Rhythm 2011
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REVERSE 5-years follow-up in the CRT ON group
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Garcia-Lunar et al., Rev Esp Cardiol 2014:

* retrospektivna analyza 196 p s CRT-D

* VTA 37p (18.8%)- z toho - 3 p (5.9%) v skupine super-respondérov oproti 14p
(22.2%) v skupine respondérov a 20p (24.4%) v skupine non-respondérov (P =
.025), zodpoveda redukcii rizika VTA 80% u super-respondérov

* V multivariantnej analyze nezavislym prediktorom VTA:
sekundarna prevencia NKS (odds ratio = 4.04; P=.005)
absencia super-responderstva (odds ratio=3.81; P=043)
QRS >160 ms (odds ratio=2.39; P=.049)
liecba amiodaronom (odds ratio=2.47; P=.041)



Ale:

* Riziko NKS u pacientov s upravenou EFLK nie je zname a mdze byt stale vyssie ako
vo vSeobecnej populacii- su popisané adekvatne intervencie ICD aj v populacii
super-responderov

Mozné priciny:
* napriek echokardiografickému zlep3eniu — patologicky substrat méze pretrvavat

— oblasti fibrézy a pomalého vedenia, zvysene plniace tlaky, perzistujuca dilatacia
LK, chlopnové chyby

* Perspektivne - progresia koronarnej choroby

* DKMP pacienti javiaci sa ako vylieCeni pri dlhodobom sledovani (>10 rokov) aj pri
optimalnej liecbe mozu mat znova zhorsenie funkcie LK*

* Proarytmicky efekt CRT- opacny smer aktivacie stien LK=> predlzenle QT
intervalu a zvysSenie existujucej transmuralnej disperzie repolarizacie™*

* Merlo M, JACC 2011
' **Shukla G, Heart Rhythm 2005

Fish JM, JACC 2005



* Problematicki su pacienti, ktori do casu vymeny CRT-D indikovaného
v primarnej prevencii NKS nemali klinicky relevantné VTA, hlavne v
pripade mierneho zlepsenia EFLK = downgrade na CRT-P ma riziko

* Quintana et al. Jedind studia priamo hodnotiaca bezpecnost
downgradu CRT-D to CRT-P v €ase vymeny — 14 p. Vsetci boli

responderi s pozitivnou remodelaciou LK a ziaden nemal adekvatne
intervencie za 5.1+ 1.3 roka”

* Potreba randomizovanej studie!

* Quintana AG, Eur HeartJ 2013



2. Posudenie rizika nearytmickej smrti

« Stav pacienta sa od primoimplantacie CRT-D zmenil...

 posudit pravdepodobnost prezivania
 celkovy stav
« komorbidity



Odporucanie Trieda  Hladina

Liecba ICD sa odporuca za ucelom redukcie NKS u
pacientov so symptomatickym SZ (trieda NYHA Il -11l) a EF
LK = 35% po 2 3 mesiacoch optimalizovanej
farmakologickej lie€by a za predpokladu, ze ich
ocakavané prezivanie v dobrom funkénom stave
je minimalne 1 rok .... vyrazne viac ako 1 rok

* ischemicka etioldgia (2 6 tyzdnov po infarkte myokardu)

* neischemicka etiolégia

ESC 2015 (arytmie), ESC 2016 (SZ)

Ponikowski P, Voors AA et al. , Eur Heart J 2016 37(27): 2129-2200
Priori SG., Blomstrom-Lundqvist C. et al., Eur Heart J 2015 36(41): 2793-867.



Primarna prevencia ICD pri SZs NYHA IV

Odporucanie Trieda  Hladina

Implantacia ICD by sa mala zvazit’ v ramci primarnej a
sekundarnej prevencie NKS u pacientov, ktori su zaradeni
do zoznamu ¢éakatelov na transplantaciu srdca zivota.

........ teda aj NYHA IV

Liecba pomocou ICD sa neodporuca u pacientov s
funkénou triedou NYHA IV so zavaznymi symptoémami
refraktérnymi na farmakologicku lie€bu, pokial’ nie su
kandidatmi na CRT , mechanicku podporu komoér alebo
transplantaciu srdca.

ESC 2015 (arytmie), ESC 2016 (SZ)

Ponikowski P, Voors AA et al. , Eur Heart J 2016 37(27): 2129-2200
Priori SG., Blomstrom-Lundqvist C. et al., Eur Heart J 2015 36(41): 2793-867.



ICD v primarnej prevencii NKS a ochorenie obliCiek

- I vyskyt komplikacii (vratane periimplantacnych)

(MADIT I, Il a SCD-HeFT) =
(1053 ICD vs. 9435) -

Goldenberg | et al., JACC 2008

Pun PH et al.,, Am J Kidney Dis 2014

Pun PH et al., Nephrol Dial Transplant 2015
Nakhoul GN et al., Clin J Am Soc Nephrol 2015




ICD a komorbidity — rizikovée skore MADIT I

oy | s

Funkéna trieda NYHA > 2 1
> 3 faktory Vek > 75 rokov 1
Fibrilacia predsieni 1
1.00- QRS > 120ms 1
0.90 -
0.80 - Urea > 9,3 mmol/I 1
0.70 { - 1172 pac.
0.60 i, - ICHS
0.50 ; T Theo - PP NKS
0.40 1 — conv - EF < 30%
0.30 -
0.20 -
0.10 -
0.00 4, . ; . .
0 1 2 3 4 Roky
Pri analyze prezivania sa po 2-rocnom a ani 8-rocnom sledovani v pripade pacientov s 3
alebo viac rizikovymi faktormi nezistila Statisticky vyznamna redukcia mortality Goldenberg | et al.,

pomocou ICD JACC 2008, 51 (3).



ICD a komorbidity — rizikovée skore FADES

5-rocné riziko umrtia bez adekvatnej Th ICD

Nizke riziko 0-1,5 10%

Stredné riziko 2-2,5 17%

Vysoké riziko 3-5,5 41%

Ry sare
Funkcna trieda NYHA >3 1
Vek (Age)  65-75 rokov 0,5 - 900 pac
> 75 rokov 2 _ICHS
Diabetes mellitus 1 © P LS
Ejekéna frakcia LK < 25% 1 - 1969 pac.
- ICHS 66%

Fajcenie (Smoking) 1 - PP NKS

1) van Rees JB et al., Heart 2012; 2) van der Heijden AC et al., Europace 2017



Odhadovanie prezivania — rizikové skore

Lge
Gender
Dlabataa
COPD

Heart fallure diagnoesd within
the last 18 montha

Current amoker
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Risk
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Biologicky krehki (,,frail“) pacienti so SZ

Syndrom krehkosti

priznaky a symptomy unavy, slabosti svalstva a progresivnej
involucie vitalnych funkcii:

- pomala chodza, celkova slabost, vyCerpanost
- ubytok hmotnosti, chradnutie

- pokles kognitivhych schopnosti, zmeny nalad, depresia

pri objektivizacii mézu poméct’ skérovacie systémy a testy
- test rychlosti chédze na 5 metrov, meranie sily stisku ....

... biologicky vysoky vek

— znizena fyziologicka rezerva, vyrazne T mortalita a vyskyt

komplikacii, ktoré diskvalifikuju potencialny prinos liecby

— hnie su vhodni kandidati na ICD

Afilalo J, Alexander KP, Mack MJ, et al., J Am Coll Cardiol 2014; 63(8): 747-762.



3. Etické otazky- pacientovo zelanie,
spOsSob umierania

* Pacient ma pravo na Zivot a pravo zomriet s dostojnostou, pricom sa
ma obmedzit akykolvek terapeuticky zakrok, ktory zvysuje Groven
stresu, bolesti alebo uzkosti pacienta

* Zmena zivotnych preferencii vzhlfadom na pokrocilost veku a celkovy
stav

* Nutna diskusia s pacientom pred planovanim vykonu!

* Nejde o eutanaziu pri neindikovani vymeny

4



Ako zomieraju pacienti s CRT?

CeRtiTuDe Registry

2-year prospective, multicenter registry (French Society of Cardiology)
1705 consecutive patients implanted with a CRT device in 2008-2010 in 41 centers:

1170 CRT D (68%)/535 CRT P (32%)

Mean age: 65.6+10.5 yrs for CRT D; 75.9+9.0 yrs for CRT P (P<0.001)

Follow-up: 2 years (completed in 94.5% patients)
Death-cause adjudication by an independent event committee

Independent variables associated with CRT P implantation

Variables

95% CI P-value

Female

Dilated non-ischaemic
cardiomyopathy

Atrial fibrillation

LVEF <25%

NYHA IV

No beta-adrenergic blockers

1.58
1.05
2.82
240

1.14-1.19 <0.0001

1.24-2.55 0.0018
1.28-2.40 0.0005
1.14-2.20 0.0062
1.02-1.07 0.0001
1.61-4.92 0.0003

1.76-3.26 <0.0001

E Marijon et al. Eur Heart J 2015. Online



Incidence of all-cause mortality

Cumulative incidence of sudden death
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e Celkovo 267 pacientov zomrelo za 2 roky
* \Vlyznamne vySSia mortalita CRT-P oproti CRT-D
130.8 vs. 65.1 per 1000 year, RR 2.01, P < 0.0001

Incidencia NKS nebola statisticky signifikantne
vysSia v skupine CRT-P (RR 1.57, P =0.42)

Marijon E, EurHeart J 2015



Incidence of specific causes of death among CET-P and CET-D recipients

Incidences (per 1000 patient-vears) CRT-P (N =535) CRT-D(N=1170) Unadjusted risk ratio (95% CI)

Total mortality 130.8 65.1
Cardiovascular
Heart failure 154 333
Sudden death 11.8 1.5
Others 53 19
Device-related 12 2.8
Non-cardiovascular 318 19.7

2.01 (1.56-2.58)

2.27 (1.62-3.18)
1.57 (0.71-3.46)
4.40 (1.29-15.03)
0.42 (0.05-3.48)
1.62 (1.00-2.62)

* 95% narastu mortality v skupine CRT-P bolo pre narast nie nahlych smrti
» Autori uzatvaraju, Ze rizikovi pacienti pre nearytmickd smrt (SZ ako pumpy, CMP,

infekcie) mozu profitovat z CRT-P

Marijon E, EurHeart J 2015



Neadekvatne vyboje ICD

* 10-20% pacientov dostane neadekvatne vyboje napriek zlepseniu diskriminacii SVT

van Rees JB, JACC 2011



4. Technicke otazky

* Posudit kapsu a implantovany CRT-D systém
* DF1 konektor ma IS1 konektor- bez problémov pri downgrade
* DF4 konektor- potencionalny problém, nie je adaptér na IS1
- mozné urobit switch komorovych elektréd v pristroji CRT-P 1S4, t.j. DF4 elektrédu zasunut do
portu 1S4 v CRT-P, za podmienky Ze LK elektréda je IS1 (zasunut do RV portu v CRT-P)

Accepted Manuscript HeartRhythn

Pin is steps down to
DF4-LLHH a smaller diafheter

A Novel Method to Enable Biventricular Defibrillator to Biventricular Pacemaker
Downgrade involving DF4 Defibrillator Lead: A Case Report

Arnoldas Giedrimas, MD, Brian Sisson, MS, David Casavant, MS

PIl: S$2214-0271(18)30282-3
DOI: 10.1016/j.hrcr.2018.09.006
Reference: HRCR 601

To appearin: HeartRhythm Case Reports IS4-LLLI

Pin is larger

Received Date: 14 June 2018
Revised Date: 10 September 2018
Accepted Date: 17 September 2018

diameter & does
NOT step down




5. Cena- otazky nakladovej efektivity
e Zivotnost CRT-D pristrojov je krat$ia ako CRT-P

* Velka meta-analyza nakladovej efektivity porovnavajuca
medikamentoznu liecbu, CRT-P a CRT-D:
CRT-P je nakladovo efektivne pri £20 000 na QALY
CRT-D £40 000



Downgrading CRT-D na ICD

V pripade progresie SZ pri CRT, proarytmie pri CRT — naro¢né posudzovanie...

Posudit spatne indikdciu CRT, aktualny stav, potrebu kardiostimuldcie- do Uvahy zavedenie dal3ej
'K elektrody, pouzitie multipolarnej LK elektrédy, viacbodova stimulacia LK

V pripade terminalneho SZ u perspektivheho pacienta- indikacia HTx, LVAD

Thijssen et al.- proarytmia CRT u non- respondérov
upgrade ICD na CRT-D pri sekundarnej prevencii VTA
115 p, FU 54 mes pred up-grade, 37 mes po up-grade
CRT responderi- trend k poklesu vyskytu VTA 0.51+0.79 to 0.30 + 0.59 (P =0.052).

V skupine CRT non-responderov- vyskyt VTA significantne narastol z 0.40 + 0.69 na 1.21 + 2.53 na pacienta/rok po
CRT-D upgrade (P =0.014)

Thijssen J, JACC 2011
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Zaver- pri zvazovani downgrade systému nejde o jednoduché rozhodnutia....
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Table 4.2 Secondary Prevention ICD at Initial Implant

Appropriate

Indication Use Score (1-9)
160, » Patient received secondary prevention 1CD A (8)

» Mo ventricular arthythmia since initial implant
161. & Patient received secondary prevention ICD A(9)

» Had ventricular tachyarrhythmias in the monitor zone lasting = 30 s,

but no treated ventricular arrhythmias since initial implant

162. ® Patient received secondary prevention ICD A(9)

o Had ventricular arthythmias receiving ICD therapy since implant

A = Appropriate; I(D — implantable cardioverter-defibrillatos.

Table 4.3  Primary Prevention at Initial Implant: Replacement of CRT-ICD for ERT

Indication Appropriate Use Score (1-9)
Primary Prevention at Initial Implant: Replace With Replace With
Replacement of CRT-ICD for ERI CRT-ICD CRT-Pacemaker

163. = Patient received a CRT-ICD when LVEF was <35% A (9) R (3)

» LVEF now unchanged (despite clinical improvement)
164. ® Patient received a CRT-ICD when LVEF was <35% A (8) M (5)

& LVEF now 36% to 49%
165. # Patient received a CRT-ICD when LVEF was = 35% A(T) M (6)

o LVEF now =50 (normalized)

A = Appropriate; CRT = cardiac resynchronization therapy; ERI = elective replacement indicator; ICD = implantable cardioverter-defibrillator; LVEF = left

ventricular ejection fraction; M = May Be Appropriate; R = Rarely Appropriate.

Table 4.4 Secondary Prevention at Initial Implant: Replacement of CRT-ICD for ERT

Indication

Appropriate Use Score (1-9)

Secondary Prevention at Initial Implant:
Replacement of CRT-ICD for ERI

166. » Patient received a CRT-ICT) when LVEF was < 35%
& LVEF now unchanged (despite clinical improvement)

167. o Patient received a CRT-ICD when LVEF was <<35%
» LVEF now 36% to 494

168. # Patient received a CRT-ICD when LYEF was <35%
» LVEF now =50 (normahzed)

Replace With Replace With
CRT-ICD CRT-Pacemaker
A (9)
A(9) R (3)
A (8) R (3)

NOTE: grey shaded box indicates “not rated.”

A = Appropriate; CRT = cardiac resynchronization therapy; ERL = elective replacement indicator; ICD = implantable cardioverter-defibrillator; LVEF = left

ventricular ejection fraction; R = Rarely Appropriate.



Zaver:

* Posudzovanie downgrade CRT-D v Case planovanej vymeny pristroja
musi byt individualizované a treba zhodnotit aktualny celkovy stav
pacienta, riziko arytmickej a nearytmickej smrti, zvazit pacientove
zelania a o€akavania, technické aspekty, skusenosti lekarov, tiez
nakladovu efektivitu.

* \V rozhodovani by pomohla randomizovana studia na porovnanie
CRT-D downgradu verzus pokracovanie CRT-D u pacientov bez
indikacie ICD v Case vymeny



Zvazovanie downgrade CRT-D

-> prediskutovat pacientove Ponechanie CRT-D:
ocakavania
Downgrade na CRT-P: * VTA
e Super-responder bez VTA * EFLK<35%
. NYHA IV * ischemicka genéza SZ
(okrem kandidatov na LVAD, HTx) o

neischemicka genéza SZ
osobitne u starsich pacientov

e zavazné ochorenie obliciek
(dialyza, K/DIGO 4, resp. 5)

pocetné komorbidity o
krehki (,,frail“) pacienti

- diabetes mellitus, PAOO, pltcne °

ochorenie, vek nad 70-75 rokov,
fajcenie ...

neischemicka genéza SZ
u mladsich pacientov
(<59, resp. < 68 rokov )

zachovana funkcia obliciek

priaznivy profil komorbidit

DF4 + 1S4 konektor
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Clinical superiority

Only one study with randomized comparison of
CRT D and CRT P: COMPANION

Serious limitations

» Control group: underpowered

* Premature termination after a mean f/u time of 14 months by sequential
analysis plan
Enough to assess survival effect (secondary endpoint)?

* No prespecified head to head comparison of CRT D and CRT P though the
study was powered to answer the question

« Similar effect of CRT D and CRT P compared to control on the primary
study endpoint

* No evidence of sustained survival benefit




COMPANION (COmparison of Medical Therapy,
Pacing, ANd DefibrillatlON in Heart Failure):
Study Design
1540 NYHA llI-IV CHF patients under optimal medical treatment

with LVEF<35%, NSR and QRS >120 ms
Randomised 1:2:2

>\ =5 = —Optimal Pharmacological
OPT Therapy (OPT)

Patient Baseline D —OPT + CRT

Randomize

Enroliment Testing (CONTAK TR®/EASYTRAK®)

Randomization stratifications:
by site, +/- B-blocker therapy




COMPANION: Death or HF Hospitalization

CRT vs. OPT: RR = 35%, p<0.001
CRT-D vs. OPT: RR = 40%, p<0.001

Death: 24%
Hosp: 76%

12-month EventRates

OPT: 45% HR 0.65 (CI: 0.53-0.80)
CRT: 31% (AR=14%) HR 0.60 (CI 0.49-0.75)
CRT-D: 29% (AR=16%)

| | I I I | | I
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Days from Randomization
M Britow et al, NEJM 2004
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European CRT Survey: 1-year results

0.75 + 1-\_L

CRTD CRTP P g 1 P=0.0002
(N=1694) (N=620)
0.95 -
Age 68 (61-74) 75(68-82) <0.0001 s
09 -
Age >75yrs 21% 52% <0.0001 2
2 085 \
AF 20% 32% 0.0001
) 5 os 1LL
g
2
o
a

0.7 ;
0 200 400 600
days after implantation
s CRT-D s CRT-P

CRT D: independent predictor of better outcome?

N Bogale et al European Journal of Heart Failure (2012) 14, 61-73




DANISH: non-ICHS (1116 pac., med. sled. 66,6 mes.)

Celkova mortalita

0.8+
1=l P = 0,28 ns.
g 0.5- E:Eazrg ratio, 0.87 (95% CI, 0.68-1.12)
£ 04
E 0.3 Control Group
2 0.2

|CD Group

InklUzne kritéria

- non-ICHS

- NYHA Il (53%), Ill (45%), IV
(ak CRT)

-EF <£35%

- NT- proBNP > 200 pg/ml

Exkluzne kritéria

- renalna insufuciencia s
potrebou dialyzy

- permanentna FP s klfudovou
SF > 100/ min.




DANISH: nhon-ICHS (1116 pac., med. sled. 66,6 mes.)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Kumulativna mortalita

2008 - 2014

MNo. at Risk

Control 560

Group

ICD Group 556

0

Nahla kardialna smrt CRT 58%
HR 0,50 (0,31-0,82)
P = 0,005

Control Group

I I I I I I I

1 Z 3 4 5 & 7 g
Roky ;

540 317 438 344 248 169 88 12



DANISH: non-ICHS (1116 pac., med. sled. 66,6 mes.)

>27 Vek < 59 rokov Vek < 68 rokov
: Ei_ HR 0,64 (0,45-0,90)
g e P=0,02 - 49%
© 0.5- Ejéazrg ratio, 0.87 (95% CI, 0.68-1.12)
£ 04
E 0.3 Control Group
S 02-

|CD Group

InklUzne kritéria ExklGzne kritéria

- non-ICHS - rendlna insufuciencia s

- NYHA Il (53%), 1l (45%), IV potrebou dialyzy

(ak CRT) - permanentna FP s klfudovou
- EF £35% SF > 100/min.

- NT- proBNP > 200 pg/ml



b DL el St | el el 4 car vy 100 R 1L)
Low Response 220 197 (0.02) 145 (0.05) 74 (0.11) 37 (0.14)
High Response 529 459 (0.01) 325 (0.02) 213 (0.03) 90 (0.05)

A Barsheset et al. JACC 2013; 24: 2416-2423

Complications after CIED Implantations
An Analysis of a Complete Nationwide Registry

CRTP

CRTD

25 30

6-month cumulative incidence of any complication (%)

Predictors of any complication
Single-chamber pacemaker - . 0.8 (0.6-1.0)

Dual-chamber pacemaker Reference

Cardiac resynchronization therapy pacemaker H f 1.5 (0.9-23) 0.10
Single-chamber ICD 1.3 (0.9-1.7) 0.15
Dual-chamber ICD 2.0(1.4-2.7) <0.001

I Cardiac resynchronization therapy defibrillator 2.6(1.9-34) <0.001 I

1 p-
Adjusted Risk Ratio

RE Kirkfeldt et al. Eur Heart J 2014; 35: 1186-1197




