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CRT nonresponder?

5% |

50%
0 45% -
o
©
% 40% -
pu 35%
— (.
9]
gg
S 30% -
=
0 L
O 5 25%.
5 ¢
S 2 20%)|
.BI—
o= 15%.
%3
= 10% |
@
o
[3)
a

0%
Suboptimal | Arrhythmia | Anemia | <90% | SuboptimalI SuboptimalI Persistent | Underlying | (.‘,omplianceI Primary RV |
AV Timing Biventricular LV Lead Medical Mechanical Narrow Issues Dysfunction
Pacing Position Therapy Dyssynchrony QRS

IMullens W, et al. JACC. 2009;53:765-773.



Summary of current evidence for CRT optimization

Parameter Standard CRT optimization Additional clinical benefit
(current practice) (compared to standard) |
LV lead position |Posterolateral * Avoid apical * Benefitlikely (less hospitalization for HF)
* Target latest activated area * Benefitlikely (one RCT more

responders, less hospitalization for HF)

AV delay Fixed empirical AV  |* Echo-Doppler: shortest AV delay Uncertain or mild (one small RCT and
interval 120 ms without truncation of the A-wave several observational positive)

(range 100-120 ms) | (Ritter’s method) or change in LV
systolic function

* Device-based algorithms * Uncertain (two RCTs negative)
(SmartDelay, QuickOpt)
VV delay Simultaneous BV |* Echo: residual LV dyssynchrony * Uncertain or mild (one RCT showed

mit benefit)

* Echo-Doppler: largest stroke volume [+ Uncertain (one RCT negative, one

controlled positive)

* ECG: narrowest LV-paced QRS;
difference between BiV and
preimplantation QRS

Unknown (no comparative study)

* Device-based algorithms (Expert- [+ Uncertain or mild (three RCTs)
Ease, Quick-Opt, Peak endocardial
acceleration) ‘

w7

LV pacing alone [Simultaneous BIV ~ |n.a. Non-inferior
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Moznosti automatickej AV
synchronizacie

Fima ks [vaamere ——Tsposob

Medtronic  AdaptiveCRT AV aVV Nepretrzite a
oneskorenie automaticky
LV/BiV stimulacia

SIM QuickOpt AV a VV Pri kontrole v
oneskorenie ambulancii
BiV stimulacia

Boston SmartDelay AV oneskorenie Pri kontrole v

Scientific BiV stimulacia ambulancii

Sorin SonR AV a VV Nepretrzite
oneskorenie raz tyzdenne

BiV stimulacia
Biotronik N.A N.A N.A.




AV synchronizacia

» Udaje zo $tudie AdaptivCRT

Percent Pacing Throug
ACRT Arm Partitioned by L

From Slovak CareLink database,

2 '] when Adaptiv BiV+LV was

i programmed (N=66"):

é o Average Mean

£ %LVPacing %LVPacing

E 30

T 53.41% |68.59%
{ 1

1 53 100 150
Treatmentarm s

¥ Total Percant LV Only Pacing in First 5 Months & Ta

*VViva CRTP, Viva XT CRTD, Viva XT Quad CRTD devices

1 Martin, et al. Investigation of a Novel Algorithm for Synchronized Left-ventricular Pacing and Ambulatory Optimization of
Cardiac Resynchronization Therapy: Results of the Adaptive CRT Trial. Heart Rhythm 2012; 9:1807-14.




Adaptive CRT studia

Narast CRT odpovede o 12%!?
Pre pacientov s normalnym AV prevodom

0% p=0.041 AdaptivCRT:
80%

81%

70% « Takmer synchronna LV

stimulacia (73% +/- 25%)

 lepsia klinicka odpoved’
poCas 6 mesiacov
(81% vs. 69%)

% patientov so zlepSenym
klinickym skére

 Redukcia rizika rizika
Normainy AV vyskytu Afib 0 46%7?

Eiad AdaptivCRT
B Echo-optimalizacia

1Birnie D, et al. Heart Rhythm. 2013;10:1368-1374.



PRINCIP ALGORYTMU

» RYTMUS

= VODIVOST

» FREKVENCIA
SRDCA

VSETKO Z NIECO Z
UVEDENEHO: UVEDENEHO:

* PRAVIDELNY * NEPRAVIELENY
RYTMUS RYTMUS

» NEPORUSENA » PREDLZENA
VODIVOST VODIVOST

* NORMALNA » ZVYSENA
FREKVENCIA FREKVENCIA
SRDCA SRDCA

ADAPTIVNA LV ADAPTIVNA BiV
STIMULACIA STIMULACIA




Ciel prace

» pomocou dialkovych prenosov analyzovat
spolahlivost a efektivitu algoritmu adaptivhej CRT
stimulacie u pacientov s CRT pristrojmi
v podmienkach jedného centra.




Metoda

» Retrospektivna analyza pacientov s CRT pristrojmi
s moznost ou aCRT stimulacie a s moznost ou
domaceho monitorovania v obdobi od 04/2014 do

09/2018.

» Analyzovane udaje
- PQ interval, QRS komplex pred implantaciou CRT

> BiV stimulacia za poslednych 6 mesiacov.
- podiel LV a BiV stimulacie
- automaticky nastavené AV oneskorenia.




Subor pacientov

84 pacientov (14 zien)
Priemerny vek 66,8 = 9,7(27-84).
Priemerny vek zien bol 65,14 (46-79).

B Muzi
m Zeny




PQ interval bazalne

Priemerna hodnota bola 181,8 ms, min 120ms, max 380ms
14 pacientov ( 16,7%) malo v case implantacie permanentnu Afib
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QRS komplex bazalne

Priemerna hodnota bola 147,13ms, min 70ms, max 210ms
4 pacienti mali v Case implantacie kompletny AVB a stimulovany QRS
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Vysledky

» U vSetkych pacientov bolo dokumentované vysoké
percento resynchronizacnej stimulacie.

» U 27 pacientov (32%) z celkoveho poctu bola LV
stimulacie pritomna vo viac ako 80%.




Vysledky

nonadaptive

Biv adaptive BIV

13% 7%

adaptive
Biv+LV
80%




Vysledky- % LV stimulacie
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Vysledky - % Biv stimulacie
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Vysledky - SAV
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Vysledky - PAV
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Vysledky - PAV-SAV

38,57ms (-50-90ms)
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Diskusia

»

Optimalny SAV 120 + 30 ms aPAV 172 = 38 ms . Metéda 30-40 ms oneskorenia po
spontannej alebo stimulovanej P vine sa priblizuje echokardiografickej otimalizacii AVD.

JONES, R. C., SVINARICH, T., RUBIN, A., LEVIN, V. , PHANG, R. , MURILLO, J. and SAMBELASHVILI, A. (2010), Optimal
Atrioventricular Delay in CRT Patients Can Be Approximated Using Surface Electrocardiography and Device
Electrograms. Journal of Cardiovascular Electrophysiology, 21: 1226-1232.

Priemerny optimalny SAV a PAV interval s studii s 50 pacientmi boli 131 + 36 and 184

+ 37 ms. Margot D. Bogaard, Mathias Meine, Anton E. Tuinenburg, Barun Maskara, Peter Loh, Pieter A. Doevendans;
Cardiac resynchronization therapy beyond nominal settings: who needs individual programming of the atrioventricular and
interventricular delay?, £P Europace, Volume 14, Issue 12, 1 December 2012, Pages 1746-1753

LV-only stimuldcia ¢asovana s nativnou aktivaciou RV moze prispiet s vyznamnejSiemu
zlepSeniu EF LK v porovnani s Biv stimulaciou vd'aka lepsSej apikalnej a septalnej funkcii
Burns, K. V., Gage, R. M., Curtin, A. E., Gorcsan, J. and Bank, A. J. (2017), Left ventricular-only pacing in heart failure patients

with normal atrioventricular conduction improves global function and left ventricular regional mechanics compared with
biventricular pacing: an adaptive cardiac resynchronization therapy sub-study. Eur J Heart Fail, 19: 1335-1343.




% of Time

Prior to Last Session
09-Jul-2018 to 20-Aug-2018
42 days

AS-VS
AS-VP
AP-VS
AP-VP

Total VP*
VSR Pace
VS

CRT Pacing
Bi-V
LV

1.3%
75.1%
0.2%
23.4%

98.3%
1.9%
0.2%

94.6%
45.4%

Since Last Session
20-Aug-2018 to 13-Sep-2018
25 days

2.4%
80.9%
0.2%
16.5%

96.6%
1.6%
1.8%

38.1%
61.9%

* Total VP may decrease 1% to 2% due to periodic AdaptivCRT sensing.




% of Time

Prior to Last Session
31-Jul-2018 to 20-Aug-2018
19 days

AS-VS
AS-VP
AP-VS
AP-VP

Total VP*
VSR Pace
Vs

CRT Pacing
Bi-V
LV

1.1%
75.0%
1.1%
22.7%

90.6%
2.1%
7.3%

6.4%
93.5%

Since Last Session
20-Aug-2018 to 01-Nov-2018
74 days

1.2%
78.0%
1.1%
19.8%

92.8%
2.1%
5.1%

5.5%
94.4%

* Total VP may decrease 1% to 2% due to periodic AdaptivCRT sensing.




Zaver

» Automatické metody optimalizacie CRT systémov
umoznuju zvysit percento pozitivnej odpovede na
resynchronizacnu liecbu.

» Nase doterajsie skusenosti s adaptivnhou CRT
stimulaciou potvrdzuju vysoké % LV stimulacie

u pacientov so zachovanym AV prevodom.
(46.83%..53,41%)

» Hodnoty PAV v nasom subore su sulade s
publikovanymi udajmi
» Pokladdme za racionalne vyuzivat tito moznost

adaptivnej stimulacie u kazdeho pacienta so
zachovanym AV prevodom.




Dakujem sa pozornost




