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Priklad hisovske stimulace (HBP)
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Kazuistika

80 leta pacientka s ICHS,AVR + MVR bioprotézou, CABG
RIA/LIMA a RMS 4/2009

5/2022 implantace KS 2D pro DND (SSS + AVB), 100%
stimulace, elektroda je implantovana do septa PKS

6/2022 prijata pro ASS, nastavena medikace (furon,
verospiron, sartan, BB)

HFrEF pretrvava (EF LKS je 31%), klinicky NYHA I

8/2022 explantace puvodni elektrody a zavedeni elektrody do
oblasti leveého Tawarova rameénka

10/2022 kontrolni echo — EF 55%, ustup CHSS, vysazeni
diuretik, NYHA |
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pacient s KS

Arne Larsson (43 let),
prichazi s kompl. AVB
8. Fijna 1958 — impl. KS

za 43 let TKS mél celkem 26
KS

nemél CHSS, norm. EFLK

...2001 (zemrel na malignitu)




Komu provadét
CSP?

Vybér pacientt




JOURNAL ARTICLE GUIDELINES

2021 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy: Developed by the Task
Force on cardiac pacing and cardiac
resynchronization therapy of the European Society
of Cardiology (ESC) With the special contribution of
the European Heart Rhythm Association (EHRA) @

Michael Glikson, Jens Cosedis Nielsen, Mads Brix Kronborg, Yoav Michowitz,
Angelo Auricchio, Israel Moshe Barbash, José A Barrabés, Giuseppe Boriani,
Frieder Braunschweig, Michele Brignole ... Show more

European Heart Journal, Volume 42, Issue 35, 14 September 2021, Pages 3427-3520,
https://doi.org/10.1093/eurheartj/ehab364
Published: 29 August 2021

Co nam rikaji
guidelines?



Soucasny stav — indikace k TKS

e Pacient se zachovalou LVEF - nejSOU SPS se zalozni komorovou elektrodou Ize
v , ] L, . . ) zvazit u pacientd s indikaci ke strategii
doporuceni k CSP v bradykardickée indikaci. typu ,pace-and-ablate” kvéli rychle - .

probihajici supraventrikuldrni arytmii,
zvlasté pri stihlém intrinsickém komplexu

e U pacientld indikovanych k implantaci PM, s QRS 982020131
HFmMreEF a p‘fed pOkIédé Se Vyééll procento SPS Ize zvéZit jako alternativu ke stimulaci
, . - ., PK u pacientt s AVB a EF LK > 40 %, I C
komorové stimulace (>20%), méla by byt u nichz se predpoklada > 20% komorova

stimulace. 434

zvazena BiV stimulace nebo CSP, s cilem
zachovat fyziologickou komorovou aktivaci.

Doporuceni pro upgrade ze stimulace pravé komory

° U paCienﬁ:l S Jli imphntovanym PM a HFrEF s srdecni na srdec¢ni resynchronizacni terapii
EF < 35% je doporuceny upgrade na BiV e e
(CSP je Zminén jakO bail'out, A L'Iroveﬁ B) U pacientd, jimz byl implantovan klasicky

kardiostimuldtor nebo ICD a u nichz

« Navic indikace k upgrade u pacientl s tézce NS LK 235 8 pres OMT s mieng - B
snizenou LVEF byla v guidelines snizena z i bl el el

tridy | na tfidu lla, aroven B.

Taborsky M, Kautzner J, Fedorco M, et al. Doporuéené postupy ESC pro kardiostimulaci a
srdecni resynchronizacni terapii: aktualizace 2021. Preklad dokumentu pripraveny Ceskou
kardiologickou spolecnosti. Cor Vasa 2022;64(Suppl. 2):7-86.



Recentni EHRA dokument nezminuje indikace

@ ESC Europace (2023) 25, 1208-1236 EHRA DOCUMENT

European Society https://doi.org/10.1093/europace/euad43
of Cardiology

EHRA clinical consensus statement

on conduction system pacing implantation:
endorsed by the Asia Pacific Heart Rhythm
Society (APHRS), Canadian Heart Rhythm

Society (CHRS), and Latin American Heart
Rhythm Society (LAHRS)

Haran Burri ® 1%, Marek]astrzebskiz, Oscar Cano**, Karol Curila®, Jan de Pooter®,
Weijian Huang’, Carsten Israel?, Jacqueline Joza’, Jorge Romero'®, Kevin Vernooy'',
Pugazhendhi Vijayaraman'?, Zachary Whinnett'?, and Francesco Zanon'*



Mozné indikace CSP (conduction system pacing)

‘ e CSP namisto klasicke RV stimulace (bradykardicke
indikace)

* Indikace u HF
> CSP namisto CRT (pokud koriguje LBBB)
o CSP jako moznost pri selhani implantace LV el.

e Hybridni stimulace — optimalizace CRT, indikace pri
suboptimalni (akutni?, chronické?) odpovedi na CRT
(LOT-CRT)



Uskali konvencni kardiostimulace

10-20% pacientl s pivodné normalni EFLK a komorovou stimulaci muze
vyvinout PICMP béhem 3-4 let!

Bohuzel je toto podcenéno, protoze studie pouzivaji jen abs. hodnotu EF, nikoliv numericky
rozdil v poklesu od bazalni hodnoty! (pokud def. jako pokles EF = 10% bez ohledu na
vychozi EF — 39% pacientl ma béhem pram. 3,5 let stimulace PICMP!)?2

Incidence

10-20% at 3-4 years
Drop

in LVEF
to < 50%

Drop in LVEF from
baseline but still > 50%

Worsening of pre-existing
cardiomyopathy

7HF symptoms, HF hospitalization, Atrial
fibrillation

Abnormal myocardial function without ) . | Merchant FM. | Cardiovasc Electrophysiol. 2020;31:286—292
symptoms or drop in LVEF, 1 natriuretic peptides X 2 Kaye G et al. Heart Lung Circ 2018; 28:1027-1033




Upgrady v CR (r. 2022)

Rozdéleni ICD podle typu procedury Rozdéleni KS podile typu procedury

N =4515 N =11 013
8519; 77,4% 8519; 77,4%
5;0,0% 5;0,0%
118;1,1% 118;1,1%
44 0,4% 44, 0,4%
146; 1,3% 146; 1,3%
2181; 19,89 2181; 19,89

] primoimplantace* D explantace o _ ) _
L1 (N =3044) Primo-implantation Re-implantation Upgrade
) N =8519 N=2181 N = 146
reimplantace
N—=1.059
Explanation Electrode surgery Other surgery
[ [poradez o NS4 I N-5



Prediktory vzniku PICM

o Vyssi vék, muzské pohlavi

* [Mvanamnéze

* Nativni QRS komplex >115 ms, nativni LBBB
e FiS v anamnéze

e Snizena LVEF pred implantaci

* Vysoké procento komorové stimulace (> 20%)
e Stimulovany QRS komplex 2 150 ms

» Komorova dyssynchronie pri komorové stimulaci

J Cardiovasc Electrophysiol. 2020;31:286—292



Doporuceni pro bradykardickou indikaci

Patients with indications

for pacemaker therapy
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NEWS FROM THE HEART RHYTHM SOCIETY

2023 HRS/APHRS/LAHRS guideline on cardiac
physiologic pacing for the avoidance and mitigation of

At time of
I cardiac 3
cardiae heart failure @
[
L 1 Mina K. Chung, MD, FHRS (Chair),"* Kristen K. Patton, MD, FHRS (HRS Vice-Chair),**
- Substantic  Chu-Pak Lau, MD, FHRS, CCDS (APHRS Vice-Chair), "’
?U’ﬁf;pgtsg ventricula  Alexander R. J. Dal Forno, MD (LAHRS Vice-Chair), !
i Paing Sana M. Al-Khatib, MD, MHS, FHRS, CCDS,>* Vanita Arora, MBBS, MD, FHRS,**
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- Preventivni algoritmy selhaly

CLINICAL RESEARCH
Pacing and resynchronization therapy

d0t10.109 Meuropaceleuw221

@ Europace (2017) 19, 282-288

Reduction in unnecessary ventricular pacing
fails to affect hard clinical outcomes in

patients with preserved left ventricular function:
a meta-analysis

Mohammed Shurrab'?, Jeff S. Healey’, Saleem Haj-Yahia’, Anna Kaoutskaia$,

Giuseppe Boriani®, Aldo Carrizo?, Gianluca Botto’, David Newman',
Luigi P: ®9, Stuart ). Connolly’, and Eugene Crystal'

Persistent
AF

Automatické algoritmy k
minimalizaci komorové
stimulace selhaly v ovlivnéni
“tvrdych” klinickych vystupt
u pacientu se zachovalou

LVEF

All-cause
hospitalization

All-cause
Mortality

Vi [y “uue tauy

U tauy

Study or subgroup  Events Total Events Total Weight M-H, random, 95% ClI M-H, random, 95% CI

Boriani 27 398 33 385 20.1% 0.78 (0.46, 1.32] e}

Botto 46 299 34 306 21.6% 1.45[0.90, 2.34] ba—

Chen 11 196 9 189 11.8% 1.19[0.48, 2.94) B

Davy 10 141 9 136 11.3% 1.07 (0.42, 2.72) —_

Sweeney 42 530 68 535 23.6% 0.59 [0.39, 0.89) -

Thibault 7 191 16 182 11.6% 0.39 (0.16, 0.98] —

Total (95% Cl) 1755 1732 100.0% 0.84 (0.57, 1.24] <«

Total events 143 169 ) )
0.01 0.1 1 10 10(

Heterogeneity: 1?=0.13; 7’ 5 NG (P=0.04); 12=57%
Test for overall effect: Z= 0.4 (P=0.38)

Favours VPRM Favours control

Study or subgroup Events Total Events Total

Weight M-H, random, 95% CI

Boriani 49 398 60 385 28.5% 0.76 [0.51, 1.14] -
Botto 42 299 40 306 22.5% 1.09 [0.68, 1.73) -
Chen 10 196 8 189 59% 1.22(0.47, 3.15) -1
Davy 2 14 8 135 22% 0.23[0.05, 1.10) —
Stockburger 54 314 73 318 30.2% 0.70 [0.47, 1.03) -
Sweeney 15 530 17 535 10.5% 0.89 [0.44, 1.80) .
Total (95% Cl) 1878 1868 100.0% 0.82[0.65, 1.03) L
Total events 1 722 206
Heterogeneity: t2=0.01; y?=5 =0.36); 1°=8% +
Test for overall effect: Z= 1.68fP=0.09) 001 o1 __ 1 10  1x

—_—

vrnm o wuus 1auu wuus 1auy

Study or subgroup  Events Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI
Boriani 19 398 20 385 16.3% 0.91[0.48, 1.74] —.—
Botto 31 299 22 306 20.1% 1.49[0.84, 2.64] .
Chen 1 196 6 189 1.7% 0.16[0.02,1.31] ———+F
Davy 6 141 3 135 3.7% 1.96 [0.48, 7.98] —t—
Stockburger 26 314 30 318 21.5% 0.87 [0.50, 1.50] -
Sweeney 26 530 29 535 22.0% 0.90 [0.52, 1.55] -
Thibault 17 191 20 182 14.7% 0.79 [0.40, 1.56) —o
Total (95% Cl) 2069 2050 100.0% 0.97 [0.74, 1.28] $
Total events 126 130
Heterogeneity: 12=0.01; y2= &(P=0.36); P=9% b

Test for overall effect: Z=0.3
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Co je rozhodujicim faktorem?

MUzeme si vSechny pacienty s bradykardickou
LBBAP RVSP/RVAP | indikaci aVp > 20-40% dovolit indikovat k LBBAP?




Kardiostimulaéni centra v CR

Kardiologické centrum AGEL a.s.

The University Hospital Brno — Dep. of Cardiology

The University Hospital Motol — Children” Cardiocentre

The University Hospital Motol — Dep. of Cardiology

The University Hospital Olomouc — 1st Dep. of Medicine

The University Hospital Ostrava — Dep. of Cardiovascular Medicine
The University Hospital Plzeri — Dep. of Cardiology, arytmology
The University Hospital Hradec Kralové — 1st Dep. of Internal Medicine

The University Hospital Kralovské Vinohrady — 3rd Dep. of Internal
Medicine — Cardiology

10 The St. Anne's University Hospital Brno — Dep. of Cardiology
11 Hospital in Frydek-Mistek — Dep. of Internal Medicine

12 Hospital in Havli¢kiv Brod — Dep. of Internal Medicine

13 TGM Hospital Hodonin — Centre of Cardiostimulation

14 Chomutov — Dep. of Internal Medicine

0o N O g b~ WN B

©

15 The I_nstitute of Clinical and Experimental Medicine — Department of ;; E;Zf;ijivlj_eDepf. loftlnterlnsll l;l.e.dlcme
Cardiology p. of Internal Medicine

16 Jihlava — Dep. of Cardiology 29 Pribram — Dep. of Internal Medicine

17  The University Hospital Bulovka — Cardiology 30 Sumperk — Dep. of Internal Medicine

18 Karlovy Vary — Kardiocentrum 31 Tabor — Dep. of Internal Medicine

19 Kladno — Dep. of Internal Medicine 32 'I"I“’inec — Cardio Centre

20  Kolin — Dep. of Internal Medicine 33 Usti nad Labem — Dep. of Cardiology

34 UVN - Dep. of Cardiology

The General University Hospital in Prague — 2nd Dep. of Internal
Cardiovascular Medicine

21 Liberec — Cardio Centre
22 Ostrava City Hospital — Cardiology 35
23 Hospital in Ceské Budgjovice — Cardio Centre

24 Hosital of Merciful Si b ” | Medici 36 Zlin — Dep. of Internal Medicine
. Hosp!:al ON Zm uI |fter; B efp(.:o drl1t|erna edicine 37 Havifov Hospital with Polyclinic — Dep. of Internal Medicine
ospia’ ;i Flomoice” — Lep. ol Lardlolody 38 Mlada Boleslav — Dep. of Internal Medicine

26 Hospital in Usti nad Orlici —Dep. of Internal Medicine 39 Kardiocentrum Vysotina CZ, a.s.




Uskali LBBAP

Table 3 Complications with LBBAP and their incidences

» Logistické problémy - —
Per-operative complications

o Dlouha ucebni krivka (nad 100-150 Septal perforation (0.0-1 4.1%)?'53'63'?3'?4'8?'92'%'98_100
V)”kOn G) Right bundle branch block (19.9% with 6.3% permanent)®’

Complete heart block (9.4% acute with 2.6% permanent)®’

> Vybaveni KS salu

Intra-operative lead dislodgment (3.0%)*"
7,101

o Delsi V),/kon)/ Acute coronary syndrome (0.4-0.7%)

Coronary artery fistula (1.4-2.0%)%"7
102

° Instrumentarium

Coronary vein fistulaf’injury%'
o Ekonomika Septal hematoma'®?

Helix damage/fracture (0.8-5.0%)%"%%%°

> Follow-up

Post-operative complications
> Ochota soucasnych operatéru ucit se Delayed septal perforation (0.1-0.3%)"#"1%%1%
nové technice (SIOiité hodnoceni Worsening tricuspid regurgitation (7.3-32.6%)>°""%°

; - : Lead dislodgment (0.3-1.5%)7¢7678100:104106.167
vysledného typu stimulace) Rise in threshold by >1 V (0.3-1.8%)7 639698106

® SPECIfICké |(Ompllkace Loss of LBB capture (0.3—11.5%)7%*%




@ ES Europace (2023) 25, 1077-1086 CLINICAL RESEARCH

European Soclety https/doi.org/10.1093/europace/euac88 Cardiac pacing
of Cardiology

Upgrading right ventricular pacemakers to
biventricular pacing or conduction system
pacing: a systematic review and meta-analysis

Nandita Kaza 1,Va.ranand Htun1, Alejandra Miyazawa 1, Florentina Simader 1,
Bradley Porter?, James P. Howard 4 Ahran D. Arnold ©', Akriti Naraen ©%,
David Luria®, Michael Glikson @ ¢, Carsten Israel’, Darrel P. Francis ®°,

Zachary |. Whinnett @ ', Matthew |. Shun-Shin @ '¥, and Daniel Keene '

6 RCTs (celkem randomizovano 161 pac.) a 47 observacénich studii (celkem 2644 pac.)
podstoupivSich upgrade na BIV pacing.
7 observacnich studii na CSP upgrade (celkem 217 pac.).

« Ty zahrnovaly: 3 studie upgradu na HBP a 4 studie upgradu na LBBAP.

Absence RCTs hodnotici efekt upgradu z RVP na CSP.
Nicméné observacni studie shodné naznacuiji signifikantni zlepSeni
LVEF, LVESY, QRS komplexu a NYHA tridy.



Efekt na EF a LVESY — CRT vs. CSP

LVEF (%)
RCT BiV (5.7-11.1)
Observational BiV (7.1-9.6)
Observational HBP (9.7 - 15.9)
Observational LBBAP (6.2 - 16.1)
LVESV (mL)
RCT BiV (-37.4--14)
Observational BiV -30.5 - -16.9)
Observational HBP (-57.7 - -5.4)
Observational LBBAP -62.2 - -25.1)
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Europace 2023; 25: 1077-1086



NYHA

RCT BivV -06--0.2)
Observational BiV -09--0.7)
Observational HBP -1.8--0.6)
Observational LBBAP -1.4--0.6)
BNP (pg/mL)
RCT BivV -177 (-413-59)
Observational BiV -271 313 --230)
Observational HBP -420 -776 — -65)

Observational LBBAP -478 1727 -772)

VO, max (mL/kg/min)
RCT BV (0-22)
Observational BiV (0.5-4.8)
Quality of life (MLWHF)
RCT BV (-13--0.8)
Observational BiV 29.5--12.4)
Observational LBBAP (-19.1--4.3)

QRS duration (ms)
RCT BivV 48.7 - -32.7)
Observational BiV 40.3 - -24.4)
Observational H -66.4 —-40.9)
Observational LBBAP -629--50.3)

20

1750

1500 1250 1000 750 S00 250 0 -250 -500 -750 -1000 -1250 -1500 -1750

10 05 0.0 -05 -1.0 -1.5 =20

—_—

(e

=25 0.0 25 5.0
15.0 0.0 -15.0 -30.0
—h._
i
25.0 0.0 -25.0 -50.0 -75.0

Europace 2023; 25: 1077-1086



BRADY SRDECNI SELHANI

AVB/Pacing HFpEF HFmrEF HFrEF (<40%) HFrEF (<40%)
Indication EF>50% EF 40-49% Non-CRT CRT-indicated

HBP
CSP ! E

LBBAP

CSP+CRT

LOT-CRT




Zavery
e LBBAP bude prevazovat nad HBP

e Ve standardni ,,brady indikaci je rozumné LBBAP nabidnout
predevsim vsem paaentum s AVB (predpokladany Vp>20-40%), ale
mUze byt zvazovana i u vsech ostatnich pacientl

o Zvazit rizikové faktory PICM
o Urcité u vsech pacientu s anamn.AIKMP (FiS)

» Upgrade na LBBAP (nebo alespon CRT) musi byt nabidnut vSem
pacientum s PICMP — myslet na dg.

» Data o superiorité LBBAP ve srovnani se CRT nemame, ale
rozhodné se objevi

* Budoucnost je v tailored-lécbé — role zobrazovacich technik?
* Dalsi studie jsou v béhu



% s

HBP jako bail-out neproveditelné LBBAP
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