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CIED Doporucené postupy
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2012 ACCF/AHA/HRS Focused Update Incorporated Into the ACCF/AHA/HRS 2008
Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities : A Report of the
American College of Cardiology Foundation/American Heart Association Task Force on
Practice Guidelines and the Heart Rhythm Society
Andrew E. Epstein, John P. DiMarco, Kenneth A. Ellenbogen, N.A. Mark Estes III, Roger A.

2015 ESC Guidelines for the management
of patients with very '%ular arrhythmias
and the prevention of sudden cardiac death

2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy 2013

The Task Force on cardiac pacing and resynchronization therapy of the
European Society of Cardiology (ESC). Developed in collaboration
with the European Heart Rhythm Association (EHRA).

Authors/Task Force Members: Michele Brignole (Chairperson) (Italy)*,
Angelo Auricchio (Switzerland), Gonzalo Baron-Esquivias (Spain), Pierre Bordachar

Pharmacological and non-pharmacological
therapy for arrhytherias in the pediatric
population: EHRA angl AEPC-Arrhythmia
Working Group joint consensus statement

@ ESC Europace (2018) 0, 135 2018 EHRA POSITION PAPER

European Sociely doi:10.1093/europace/eux380
of Cardiology

Arrhythmias in congenital heart disease: a
position paper of the European Heart Rhythm
Association (EHRA), Association for European
Paediatric and Congenital Cardiology (AEPC),
and the European Society of Cardiology (ESC)
Working Group on Grown-up Congenital heart
disease, endorsed by HRS, PACES, APHRS,
and SOLAECE

PACES/HRS Expert Consensus Statement on the Recognition and
Management of Arrhythmias in Adult Congenital Heart Disease

2014

Developed in partnership between the Pediatric and Congenital Electrophysiology Society
(PACES) and the Heart Rliythm Society (HRS). Endorsed by the governing bodies of PACES,
HRS, the American College of Cardiology (ACC), the American Heart Association (AHA), the

European Heart Rhythm Association (EHRA), the Canadian Heart Rliythm Society (CHRS),
and the International Society for Adult Congenital Heart Disease (ISACHD).

2021 PACES Expert Consensus Statement on the
Indications and Management of Cardiovascular
Implantable Electronic Devices in Pediatric
Patients @

Developed in collaboration with and endorsed by the Heart Rhythm Society (HRS),
the American College of Cardiology (ACC), the American Heart Association (AHA),
and the Association for European Paediatric and Congenital Cardiology (AEPC).
Endorsed by the Asia Pacific Heart Rhythm Society (APHRS), the Indian Heart
Rhythm Society (IHRS), and the Latin American Heart Rhythm Society (LAHRS).




Pocty implantovanych CIED
CR, 2010-2016, 10.5 mil. obyvatel
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Strukturalni srdecni intervence pred a po implantaci CIED
v detskem veku

Pacienti se strukturalnim srdeCnim onemocnénim (N=253)
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Dlouhodobé prezivani po implantaci CIED v détstvi

Survival

Survival Analysis
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Patofyziologie systémové PK

* Myokardialni dysfunkce
— Suboptimalni usporadani myokardialnich vlakem
— Snizena koronarni perfuzni rezerva

— Kontraktilni disparita

* Regurgitace systémové AV chlopné

\ 4

Predispozice ke kardiomyopatii asociované se stimulaci



Anatomicke situace u systémoveé PK

Normalni srdce Vrozené korigovana transpozice (CCTGA) D-transpozice/Mustard, Senning




Stimulace u CCTGA

CCTGA +/- fyziologicka korekce CCTGA + double switch

Biventrikularni stimulace

Stimulace pfevodniho systému
Stimulace pfevodniho systému

ndokardialni stimulace hrotu subpulmonalni
Epikardialni stimulace hrotu systémove PK
Endokardialni stimulace hrotu subpulmonalni LK

Epikardialni stimulace hrotu systémove LK



Stimulace u d-TGA/Mustard, Senning

D-TGA/Mustard, Senning

Tricuspid an.

' Tricuspid an.

Biventrikularni stimulace kombinovanym endo-epikard.systémem

Endokardialni stimulace hrotu subpulmonalni PK




Souhrn stimulacnich strategii u systémoveé PK

e Konvencni stimulace ze subpulmonalni komory

* Resynchronizace -
e Upgrade z konvencni stimulace na biventrikularni

* Prosynchronizace
* Primarné biventrikularni stimulace
* Stimulace ze specifickych mist k prevenci dyssynchronie
 Stimulace prevodniho systému




Impact of pacing on systemic ventricular function in L-transposition

of the great arteries The Journal of Thoracic and Cardiovascular Surgery « January 2016

Sophie C. Hofferberth, MBBS," Mark E. Alexander, MD.," Douglas Y. Mabh, MD,"

Victor Bautista-Hernandez, MD," Pedro J. del Nido, MD," and Francis Fynn-Thompson, MD*
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Twenty-five (47%) univentricular pacing

only

 8(32%) developed significant
systemic ventricular dysfunction.

Twenty-eight (53%) received BiVP

« 17 (26%) were upgraded from a dual-
chamber system

e 11 (21%) received primary BiVP.



Zachovani srdecni funkce pri konvencni stimulaci

u hormalniho srdce

Cross-sectional study (N=178, 21 centers)
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Preservation of LV function (LV EF 255 %):
LV apical/lateral pacing: OR 8.26, p=0.018
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Janousek J et al. Circulation 2013;127:613-623



ORIGINAL RESEARCH

CIED - PHYSIOLOGICAL PACING JACC: Clinical EP 2023

Conduction System Pacing Versus R

Conventional Cardiac Resynchronization
Therapy in Congenital Heart Disease

Jeremy P. Moore, MD, MS, """ Natasja M.S. de Groot, MD, PuD," Matthew O’Connor, MD," Daniel Cortez, MD, PuD,""

Conventional CRT CSP
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Kdy uvazovat o SRL?
Kdykoliv vidite siroké QRS u pacienta se srdecnhim selhanim

Clustered electromechanical dyssynchrony

\

 Srdecni frekvence
e Kontraktilita
e Predtizeni

* Dotizeni ReboHadystrettiacten— Late conuasttieh
A

* Synchronie!

Amenable to CRT

Helm RH et al.,Circulation 2005



Jak vybrat spravného kandidata pro SRL?

Classic-pattern dyssynchrony
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Efekty SRL

Zlepseni srdeCni funkce a snizeni myokardialni spotfeby O,
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D-TGA/Mustard or Senning

EXPRESS PUBLICATION

 N=4
Cardiac Resynchronization Therapy: CCTGA
A Novel Adjunct to the Treatment and * N=3 _ _ _
Prevention of Systemic Right Ventricular Failure DORYV, ventricular inversion
Jan Janousek, MD,* Viktor Tomek, MD,* Viclav Chaloupecky, MD, PUD,* Oleg Reich, MD, PiD,* * N=1
Roman A. Gebauer, MD,* Josef Kautzner, MD, PHD, Bohumil Hugin, MD, PuD*
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Cardiac Resynchronization Therapy for Pediatric Patients
With Heart Failure and Congenital Heart Disease
A Reappraisal of Results

Kara S. Motonaga, MD: Anne M. Dubin, MD

(Circulation. 2014;129:1879-1891.)

Table 3. Studies That Reported Response to CRT in Patients With Systemic Right Ventricles

Janousek et al 3 Dubin et al Cecchin et al = Janousek et al Jauvert et al
2004 2005 2009 2009 2009
Total patients with systemic RVs, n 8 17 9 27 7
Age (range), y Median, 12.5 Median,12.7 Median,27 Median,28.8 Mean, 24.6
(6.9-29.2) (4.9-50) (0.5-43) (15-50)
Follow-up duration (range), mo Median, 17.4 Median, 4 Median, 8.4 Median, 7.3 Median, 19.4
CRT pacing method, n 7BV BiV BiV 26 BiV BiV
1 multisite RV 1 single-site RV
Pre-CRT QRSd, ms 16121 Median, 165 Median, 160 160+31
Pre-CRT sysV EF, % . Median, 28 28.8+10 .
Pre-CRT NYHA FC Mean, 2 Median, 2 Mean, 3
Outcomes after CRT
Change in QRSd, ms 1 45 1 38.2+29.4 115 12 120+28
(mean) (mean+SD) (median) (median) (mean+SD)
Change in sysV EF units t4 113.3+11.3 114 17.2+99
(mean) (mean+SD) (median) (mean=SD)
NYHA improvement Mean, | 0.7 FC Median, | 1 FC Mean, | 1.4 FC
Clinical improvement, n (%) 8/8 (100) 13/17 (76.5) 2/8 (25) 19 (86.4) 7 (100)
Nonresponders (%N) 4117 (23.5) B6/8 (75) 3/22 (13.8)

BiV indicates biventricular; CRT, cardiac resynchronization therapy; EF, ejection fraction; FC, functional class; NYHA, New York Heart Association; QRSd, QRS duration;
RV, right ventricle; and sysV, systemic ventricle.




Zlepsi SRL funkci komory pokud je provedeno soucasné s nahradou
trikuspidalni chlopné u TGA/Senning nebo CCTGA?

Janousek J et al. Heart 2009

CHD (CRT +
concurrent cardiac
All surgery)
Patient data (n =109) (n = 16)
Age at CRT (years), median 16.9 13.9 .
Follow-up on CRT (months), median 1.5 4.0 /16 systemic
Initial QRS (ms), median 160 igo AV valve
Initial SVEDD (z score), median 3.3 26 replacement
Initial EF/FAC (%), median 217.0 24.5
Initial SAVV regurgitation (grade), median 1 0
Initial NYHA class (median) 25 2.0
Change in QRS (ms), median —408 — 465
Change in SVEDD (z score), median —1.15 —0.8
|Ehange in EF/FAC (%), mean (SD) +11.5 (14.3)8 +12.3 (17.1)*
Change in SAVV regurgitation (grade), median —15 0
Change in NYHA class (median) —1.05 —1.0+
Non-responders 15/94 0/13
All survived



Cardiac resynchronization therapy in patients with
congenital heart disease and systemic right
ventricle

N =855 VSV, vétinou dospéli | Res.pon.se to CRT was defined as an increase in system1.c ven-

tricular ejection fraction of >10% and/or an improvement in New
* Systémova PK=36,5% York Heart Association functional class by at least 1 grade.
Celkova umrtnost a transplantace srdce Podil respondért SRL
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Jacquemart et al. Heart Rhythm 2022




Jaky je vliv SRL na preziti?

Transplant-Free Survival

Unadjusted HR=0.24
p<0.001
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Impact of Cardiac Resynchronization Therapy on
Heart Transplant—Free Survival in Pediatric and
Congenital Heart Disease Patients

Chubb H et al. Circulation AE 2020



Pravdépodobnost absence komplikaci SRL u VSV

Probability

Overal probability of an uneventful therapy continuation*
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Jaké jsou indikace SRL u VSV?

CRT indications in adults with congenital heart disease

Selhani systémové LK

| — !
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! 1 v 1
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and Management of Arrhythmias in Adult Congenital Heart Disease.

HeartRhythm Journal 2014



Souhrn

Prosynchronizace pri nutnosti stimulace systemoveé PK!

Resynchronizace v pripadé dyssynchronni slozky selhani systémové PK!
— Echocardiografie je schopna identifikovat typ dyssynchronie korigovatelny SRL
— SRL zlepsuje fukci systémoveé PK a kontrakcni efektivitu

Kazdy kardiostimulacni vykon musi byt indikovan

v multidisciplinarnim tymu
— Vyuziti oken prilezitosti (jina srdecni chirurgie)
— Max. vyuziti existujicich stimulacnich elektrod

— Rizika stimulace
* Infekce, zilni trombdza, stendza Zilnich kandl( u Senninga/Mustarda atd.

Stimulace prevodniho systému — budouci alternativa k
prosynchronizaci/resynchronizaci systémové PK



Dékuji za pozornost

ZUstante synchronizovani©

S
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