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Ottimizzazione automatica della CRT: partiamo dagli intervalli

La terapia dello scompenso cardiaco
mediante la resincronizzazione e’
una terapia invasiva e costosa,
presenta nuove indicazioni ma
necessita di una ottimizzazione
accurata dei parametri. Gli intervalli
A-V e V-V assieme a quelli del
pacing/sensing e dei sensori
consentono di ottenere facilmente
quei risultati desiderati.
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ESC GUIDELINES
@ E S C European Heart Journal (2021) 42, 3427 - 3520

European Society doi:10.1093/eurheartj/ehab364
of Cardiology

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)

Wi ith the special contribution of the European Heart Rhythm
Association (EHRA)
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New in these guidelines

Pacing in TAVI
patients

HBP in bradycardia
or CRT

Minimizing
complication
rislc

Preimplant
evaluation

Pacing in
patients with
rare diseases

Pacing for
bradycardia

Y '.'
CRT indications

Leadless pacing

Pacing in
patients after
cardiac surgery

High risk
reflex syncope

@ ESC—



Cardiac resynchronization therapy

In patients who are candidates for an ICD and
who have CRT indication, implantation of a
CRT-D is recommended.

In patients who are candidates for CRT, implan- -

e —— -

Iﬁdic?ations forpacing in specific conditions
Pacing in acute myocardial infarction

Implantation of a permanent pacemaker is indi-
cated with the same recommendations as in a
general population (section 5.2) when AVB does
not resolve within a waiting period of at least 5
days after ML

In selected patients with AVB in context of ante-

rior wall Ml and acute HF, early device implanta-
tion (CRT-D/CRT-P) may be considered.
may be considered in patients with HFpEF. - -
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Cardiac resynchronization therapy

Patients who have received a conventional pace-
maker or an ICD and who subsequently develop
symptomatic HF with LVEF <35% despite OMT

and who have a significant® proportion of RV

pacing should be considered for upgrade to
CRT.

CRT rather than RV pacing is recommended for
patients with HFrEF (<40%9%) regardless of NYHA

class who have an indication for ventricular pac- lla

ing and high-degree AVB in order to reduce

morbidity. This includes patients with AF.

CRT should be considered for symptomatic
patients with HF in SR with LVEF <35%, a QRS
duration of 130— 149 ms, and LBBB QRS mor-

phology despite OMT, to improve symptoms

and reduce morbidity and mortality.

In patients with symptomatic AF and uncon-
trolled heart rate who are candidates for AV]
ablation (irrespective of QRS duration), CRT is

recommended in patients with HFrEF.




Recommendations for cardiac resynchronization ther-

apy in patients in sinus rhythm

Recommendations

LBBB QRS morphology

CRT is recommended for symptomatic patients
with HF in SR with LVEF <35%, QRS duration
=150 ms, and LBBB QRS morphealegy despite
OMT, in order tc improve symptoms and reduce
morbidity and mortality, 373740254 266,283,289
CRT should be considered for symptomatic
patients with HF in SR with LVEF <35%, QRS
149 ms, and LBBE QRS morphol-
ogy despite OMT, in order to improve symp-

duration 130

toms and reduce morbidity and
mortality.37-3%40254—266283.284

Non-LBBB QRS morphology

CRT should be considered for symptomatic
patients with HF in SR with LVEF <35%, QRS
duration =150 ms, and non-LBBB QRS morphol-
ogy despite OMT, in order to improve symp-

toms and reduce mc:rbidity.g"5""4""254 SR

CRT may be considered for symptomatic
patients with HF in SR with LVEF <35%, QRS
duration 130— 149 ms, and non-LBBB QRS mor-
phology despite OMT. in order to improve

symptoms and reduce n'norbidi‘ry.u"’7U‘""‘281

QRS duration
CRT is not indicated in patients with HF and
QRS duration <130 ms without an indication for

RV pacing 261282

Class® Level®

Recommendations for cardiac resynchronization
therapy in patients with persistent or permanent atrial
fibrillation

Recommendations Class® Level®

1) In patients with HF with permanent AF who are candidates
for CRT:

1A) CRT should be considered for patients with
HF and LVEF <35% in NYHA class lll or IV
despite OMT if they are in AF and have intrinsic
QRS =130 ms, provided a strategy to ensure la C
biventricular capture is in place. in order to

improve symptoms and reduce morbidity and

mortality,302:306307.322

1B) AV] ablation should be added in the case of
incomplete biventricular pacing (<90 —95%) due

to conducted AF.2%7 302

2) In patients with symptomatic AF and an uncontrolled heart
rate who are candidates for AV) ablation (irrespective of QRS

duration):

lla C

- c

2A) CRT is recommended in paticnts with
HFrEF.196.197.306.308

2B) CRT rather than standard RV pacing should
be considered in patients with HFmrEF.

2C) RV pacing should be considered in patients
with HFpEF.188.196.323

2D) CRT may be considered in patients with
HFpEF.

©ESC 2021
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Recommendation for upgrade from right ventricular
pacing to cardiac resynchronization therapy

Recommendation Class® Level®

Patients who have rgceived a con\_/entional_oace- . _
Recommendation for patients with heart failure and

atrioventricular block

Recommendation Class® Level®

CRT rather than RV pacing is recommended for
patients with HFrEF (<40%) regardless of NYHA
class who have an indication for ventricular pac-
ing and high-degree AVB in order to reduce

morbidity. This includes patients with
AF,183.190.196,268.,313,323,357 — 359,361,362

©ESC 2021



Recommendations for adding a defibrillator with car-
diac resynchronization therapy

Recommendations Class® Level®

In patients who are candidates for an ICD and

who have CRT indication, implantation of a
o 260.369.370,381

CRT-D is recommende

In patients who are candidates for CRT, implan-

tation of a CRT-D should be considered after la
individual risk assessment and using shared deci-
382,383

©ESC 2021

sion-making.



Shared decision making Other factors in favor
of choosing
CRIT-P rather than CRT-D:

Patient with

Non-ischaemic
cardiomyopathy
Short life expectancy
Major comorbidities
Poor renal function
Shared decision making Patient preference

ication for CRT

O Myocardial Fibrosis on CMR o

@ ESC—



@ E S C European Heart Journal (2021) 42, 3427 —3520

European Society doi:10.1093/eurheartj/ehab364
of Cardiology

CRT

CRT is recommended for symptomatic patients with HF in SR with LVEF <35%, QRS duration 2130 m, and LBBE QRS mor-
phalogy despite OMT, to improve symptoms and reduce morbidity and mortality.

CRT is not indicated in patients with HF and a QRS duration <130 ms without indication for RY pacing,

In patients with symptomatic AF and an uncontrolled heart rate who are candidates for AV] ablation (irrespective of QRS

duration), CRT is recommended in patients with HFrEF.

CRT rather than RY pacing is recommended for patients with HFrEF (<40%) regardless of NYHA class who have an indica-
tion for ventricular pacing and high-degree AVB in order to reduce morbidity. This includes patients with AF,

In patients who are candidates for an ICD, and who have CRT indication, implantation of a CRT-D is recommended.
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FIGURE 3 Long-Term Estimates of Survival According to FMR Response to CRT
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diographic examination (p = 0.001). Abbreviations as in Figures 1 and 2.
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The use of cardiac resynchronisation to manage mitral regurgitation

E-Journal of Cardiology Practice Vol. 14, N° 28 - 03 Nov 2016
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Percentage Non-responders to CRT

1 Soft clinical function measures & Clinical composite measures

W Remodeling measures

W Hard outcome measures
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Optimal AV delay

A

Long AV delay

Short AV delay

A

MV closure

Figure 1. Effect of varying the atrioventricular interval on the mitral inflow

Optimizing atrioventricular
and interventricular
intervals following cardiac
resynchronization therapy

Expert Rev. Cardiovasc. Ther. 9(2), 185197 (2011}

Nayar V, Khan FZ, Pugh PJ.
Expert Rev Cardiovasc Ther 2011
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Clinical Relevance Of Systematic CRT Device Optlmlzatlon/ _ - SmartDeIay (BSX)
' | IEGM-based
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2015 Expert Consensus - ICD/CRTD programming

2015 HRS/EHRA/APHRS/SOLAECE expert consensus
statement on optimal implantable
cardioverter-defibrillator programming and testing

In biventricular pacing ICD patients, it can be beneficial to adjust the therapy to produce ITa B-NR
the highest achievable percentage of ventricular pacing, preferably above 98%, to
improve survival and reduce HF hospitalization.

[n biventricular pacing ICD patients, it can be reasonable to activate the algorithms IIb B-RJ

providing automatic adjustment of atrioventricular delay and/or LV-RV offset to
obtain a high percentage of synchronized pacing and reduce the incidence of clinical
events.

Raccomandazione classe ll-b / B (metanalisi da studi R = randomizzati):

ALGORITMI di riprogrammazione AUTOMATICA AVD &/o VVD
¢ per “ridurre gli EVENTI clinici” (HFH)




Dynamic optimization of CRT pacing using a novel algorithm
iImproves survival in a real-world cohort

of patients
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CRT AUTOADAPT

1. Test Automatico

Conduction Test)

2. Valutazione

Delays
Evaluation)

3. Scelta della
configurazione di
pacing
ventricolare e
ottimizzazione
intervallo AV

22 BIOTRONIK




CLINICAL RESEARCH

Pacing and Resynchronization Therapy

@ Europace (2011) 13, 1464-1470

uROPCAN doi:10.1093/europacefeuri4é

£
SOCIETY OF

Adjusting the timing of left-ventricular pacing
using electrocardiogram and device electrograms

Yaariv Khaykin !, Derek Exner?, David Birnie3, John Sapp4, Sandeep Aggarwal?,
and Aleksandre Sambelashvili >*

isity of Ottawa Heart Institute, Ottawa, ON,
Mounds View, MN 55112, USA

?Libi ular Institute of Alberta, Calgary, AB, Canada;
Medtronic CRDM, 8200 Coral Sea St. NE, M1

tre, Newmarket, ON, Cana
nces Center, Halifax, NS,

'Southlake Regional Health
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Europesan Heart Journal (2017) 38, 730-738 CLINICAL RESEARCH

EUvROPEAN doi:10.1093/eurheart/ehw526
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Heart failure/cardiomyopathy

Contractility sensor-guided optimization of

cardiac resynchronization therapy: results from
the RESPOND-CRT trial

EMBEDDED SENSOR

The micro-accelerometer detects
cardiac muscle vibrations which
reflect the first heart sound and are
correlated to the LV dP/dt,e
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Figure | SonRtp lead.
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European Heart Journal (2017) 38, 730-738 CLINICAL RESEARCH
EUROPEAN doi:10.1093/eurheart /fehw526 Heart failure/cardiomyopathy

SOCIETY OF
CARDIO_OGY ™

Contractility sensor-guided optimization of

cardiac resynchronization therapy: results from
the RESPOND-CRT trial

Incremento del tasso di
risposta alla CRT
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[HESPDND CRT

S Teny

SonR optimized VV delays, over 1 year
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Caso clinico

Pz D.A., donna di 70 anni, affetta da:

ipertensione arteriosa sistemica
cardiomiopatia dilatativa
obesita

FA persistente (PREGRESSA ABLAZIONE 10 AA FA)
NYHA Il
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Caso Clinico: Anamnesi

Ablazione FA circa 10 anni fa

Bradicardia sinusale € impianto di PM bicamerale
Nel FU: progressivo BAV e prolung. intervallo AV

€ impossibile conservare un QRS stretto

Nel FU a 5Y: 2 LVEF al 32%, & dispnea da sforzo (NYHA IlI)
Impianto di CRT-D dotato di algo ottimizz. non automatico

Gen 2014: nonostante ottimizzazione CRT con eco,
la dispnea da sforzo B (pz “Negative Responder)



Caso Clinico

* Quadro clinico:
v’ Paziente “Responder Negativo”
(nonostante ottimizzazione eco-guidata)
v Quadro di FA parossistica
Che fare?

v’ Approccio “Multi-Area” (upgrading a CRT-TriV)
v" Approccio “Multi-Point” (impianto nuovo LV lead)
oppure ...

v’ Ottimizzazione Automatica (upgrading a CRT-SonR)



Caso Clinico

L’algoritmo di ottimizzazione CRT implementato sul device in situ
prevede valutazioni su ritmo V spont.
(qui inattuabile a causa di BAV avanzato) ...

€ Impianto di nuovo sistema CRT-D con funzione SonR®
(Platinium SonR CRTD, Microport®);
ottimizza ogni settimana in modo automatico gli intervalli A -V

€ Nuova procedura di Ablazione FA

» J dispnea da sforzo, progressivo [ LVEF (50%)

« Algoritmo SonR® per ottimizzare AV / VV lavora bene anche in presenza di BAV di grado
avanzato
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Tecnologia SonR (Microport)

SonR ottimizza:
v VVD ariposo (con atrio sentito e stimolato)

v AVD ariposo (con atrio sentito e stimolato)
v" AVD sotto sforzo

v" In modo completamente AUTOMATICO e PERIODICO su base settimanale
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Caso Clinico: Ecocardio |




Caso Clinico: Controllo CRT-D (SonR)

_W”.Follow up dal 13!Mar.!2014 a 15/Set/2014 impost. AIDA
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Caso Clinico: Controllo CRT-D (SonR)
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Follow-up dal 28/0tt2016 a 24IF bl
Ottimizzazione SoangRT l
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Status

CRT Super-
Implantation Responders
Responders
. Non
-~ pProgressors
-

Upgrading a sistema SonR?

\I e
Negative

responders

Non-responders

Superresponse to Cardiac Resynchronization Therapy Ti
Jan Steffel, MD, FESC: Frank Ruschitzka, MD, FRCP S
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