


What we will be discussing

= How does the hearts wiring work?

= Why would someone need a pacemaker?

= How does a traditional pacemaker work?

= What is the problem with a traditional pacemaker?

= What is a bi-ventricular (3-wire) pacemaker?

= What is conduction system pacing and how is it beneficial?
= How does left bundle branch pacing work?

= How do we know left bundle branch pacing works?



Cardiac Conduction System: The Hearts “Wiring”
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Cardiac Conduction System: The Heart’s “Wiring”
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Why Would Someone
Need a Pacemaker ?

1. IF THE HEART BEATS TOO SLOW
2. TO TREAT CONDUCTION DISEASE
(Mainly Left Bundle Branch Disease)




Reasons to have an pathologically slow heart rate

= Sinus Node dysfunction

= Sometimes the heart’s “natural
pacemaker” stops working right

= By far the most common reason to
implant a pacemaker

= Normal HR is 55-100 beats per
minute

= Bradycardia: HR < 55 bpm
= Tachycardia: HR >100 bpm

 SLOW = We rarely implant a pacemaker based
. on a number alone (<40bpm) since
the vast majority of pathological
bradycardia will cause symptoms (i.e.
dizziness, lightheadedness, fatigue,
syncope, exercise intolerance)

-

NORMAL




Reasons to have a pathologically slow heart rate
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How Does a Traditional
Pacemaker Work?




Components of a Traditional Pacemaker
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How Does a Traditional Pacemaker Work?

* The Leads:

= Conduct impulses from the pulse
generator to the heart

= Relay information from the heart to
the pulse generator

= The Pulse Generator:

= Generates the electrical impulse
using the integrated battery

= Receives information from the leads
and serves as the CPU




A Pacemaker Does NOT.....

= Treat fast heart rates!!!!
= What about AFIB??
= What about Ventricular

tachycardia??
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The Problem With
Traditional Pacemakers




Pacemaker Induced Heart Failure

= Traditional pacemaker leads are
placed within the myocardium
where conduction is slow.

= This causes the left ventricle (the
strongest chamber which pumps
blood to the whole body) to beat
out of sync. One half of the
ventricle contracts and relaxes
before the other half start to
contract.

= After a while this causes the left
ventricle to weaken



What is a Biventricular (3 wire) Pacemaker?

* [n addition to the two traditional
wires, a third wire is implanted
into the outside vein of the heart
called the coronary sinus

= |n patient with any kind of heart
failure (especially pacemaker
induced heart failure), CRT
improved heart function and
allowed patients to live longer.
This was a great advancement in

CRT STANDS FOR “CARDIAC RESYNCHRONIZATION pacemaker technology.
THERAPY”

= Unfortunately, 30% of these
people don’t get better



What is Conduction
System Pacing?




What is Conduction System Pacing?
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= Conduction system pacing refers
to use of an artificial pacemaker
to directly stimulate, directly or
indirectly, the hearts innate
insulated specialized electrical
circuit. There are two types:

1. HIS bundle pacing

1. Direct (selective) or indirect (non-
selective) capture of the HIS bundle.

2. Left bundle branch pacing

1. Direct or indirect capture of the left
bundle branch


https://doi.org/10.31083/j.rcm2303090

How Does Left Bundle
Branch Pacing Work?




Implantation Technique




How Do We Know Left

Bundle Branch Pacing
Works?
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How Does Conduction System Pacing Compare to
Bi-Ventricular Pacing?

Myocardial architecture consists of complex folds of muscle that
contract with multi directional deformation

Left bundle branch pacing

Conduction
system pacing

ror

https://drsvenkatesan.com/2020,/07/ J Am Coll Cardiol Case Rep. 2020 Nov, 2 (14) 2225-2229



https://www.jacc.org/journal/case-reports

Evidence For Improved Clinical Outcomes

CENTRAL ILLUSTRATION: Left Bundle Branch Pacing vs Biventricular |
Pacing for cardiac Resynchronization Therapy CENTRAL ILLUSTRATION Left Bundle Branch Area Pacing for Cardiac Resynchronization Therapy RESEARCH ARTICLE | ARTI

40 NICM Patients
SR + CLBBB

Clinical, procedural and lead outcomes associated with different
pacing techniques a network meta-analysis

New York Heart Association
Functional Class

o 15 Marco Valerio Mariani 2 ' = e Agostino Piro ' e Giovanni Battista Forleo '« . Fabio Miraldi ' «

160 3 Carmine Dario Vizza ' e Carlo Lavalle & ' Show all authors ¢ Show footnol

Randomization (1:1)

\ \ LeftBundleBranch

Area Pacing 85% 150 . 259 Published: January 31, 2023 « DOI: https://doi.org/10.1016/j.icard.2023.01.081
(277/325) 140 * 2 4 .
D\ 130 - 15 4 Conclusions
[iBannent BNt ato Mouth=o b \Left Bundie 120 1 As d to other pacing techniques, LBBP significantly i d LVEF, 4 QRS duration and
- As compared to other pacing techniques, significantly improve: , harrowe: juration ane
(95% C1: 0.3-10.9) node par £ pacing ecniay e P ! e

10 05 4 reduced HFHs, with steadily lower capture thresholds and higher R-wave amplitude, and without
'\? 30— 100 04 increasing lead issues.
< All LBBB Non-LBBB All LBBB Non-LBBB
_|°_:' Left Ventricular Ejection Fraction Left Ventricular End-diastolic Diameter
3 / 50 58 -
. -
& 20+ / 0 o 57 4
g 56
&= 30 55 . . :
i 54 1
20 p
Crossover E 107} R / / ii
LBBP-CRT Group n=2) o o 10 o
(s 20) g 0 s
18 LBBP (90% g T Al LBBE  Non-LBBB Primary Composite Out
! ) A LBBP-CRT BiVP-CRT o (Mortality, Heart failure hospitalizations, or Upgrade to Biventricular Pacing)
*p<0.01 m Baseline m Post-Left Bundle Bran|
BiVP-CRT Vijayaraman, P. et al. J Am Coll Cardiol EP. 2021;7(2):135-47. 2 o
g 10%
Intention-to-Treat -
=20 A peanon os] 23.3%
OHBP,N=43 WLBBP, N=30 @BVP,N=40
o 60 P=0977 150%
Wang Y, et al. J Am Coll Cardiol. 2022;80(13):1205-1216. ———— Po0is P=0,003 Pe009 Pes.004 5 o HR 0.461
: : 4 g P <0.001
g 125% ‘ 3
< : . Pe0.761 uw
- = & 1 2
£ 40 . . : @ l P=0.004 - s 5
E . 5 100% 0, Pe0.881 w
o 21670146 R 3% m P0.036 s
= i iy . PrO.030
e H @ 79.1%
o ' . 76.7% 74.4% 02
E 20- &5 75% 70.0%
P 3 12%
el - .
1~ 3.1% e
o 50% 9% ° i nd
S 35 730 1005
0- Follow up in days
: 25% T T No. at risk
. ' ALVEFz10% ALVEFz215% finial LVEFz250% LEBBAP a2 190 66 2
HEPN=43 LBBP,N=30 BVENe49 _ RVP as2 299 148 17

Wau et. al. Canadian Journal of Cardiology 37 (2021) 319e328 Sharma et. al. Heart Rhythm; Volume 19, Issue 1, January 2022, Pages 3-11



Continued Research

OCT. 11, 2022

Multi-institutional project
awarded $31M to study
promising heart failure
therapy

The study will assess a new method for pacing the heart
that could potentially improve health outcomes for
patients diagnosed with heart failure and conduction
system disease.
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A multi-institutional study will be assessing a promising new heart failure therapy that recruits the heart's own conduction system to pace it in a more natural manner. (Getty
Images)



Continued Research

BIOTRONIK Enrolls First Patient

Into BIO-CONDUCT, First IDE

Trial to Study Use of Stylet- & BIOTRONIK
Driven Leads for Conduction

System Pacing
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THANK YOU!!!




