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Estimulacao Hissiana - A Verdadeira Estimulacao
Fisiologica

EHRA 2018 a\ \'\ \

Sessao: Latest advances in pacing therapy |
Titulo: His bundle pacing

Palestrante: Zachary Whinnett (London,GB)
Data: 18/03/2018

Hora: 14:00h

Sessao: CRT pacing modalities: the difficult choice
Titulo: His bundle pacing

Palestrante: Jagmeet Singh (Boston, US)

Data: 19/03/2018

Hora: 08:30h
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His Bundle Pacing

Selective His Bundle Pacing

RV apical pacing
)

Peter Spector University of Vermont
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His Bundle Pacing

Permanent His Bundle Pacing Is Associated
with Reduction in Morbidity and Mortality
Compared to Right Ventricular Pacing:
Results From Geisinger His Bundle Pacing
Registry.

Abdelrahman M / Vijayaraman, P et al, JACC 2018 (Late Breaker ACC March 2018

6 q['mCardioLights el BI?TlfquNlK

Document identifier



His Bundle Pacing

Non-randomized, observational
cohort study

All patients undergoing new permanent pacemaker
implantation for bradycardia indications

Geisinger Wyoming

Geisinger Medical 765 . dical
Valley Medica
Center Patients Y
| ) Center
I 332 | 433
HBP attempted RV pacing
- | g |

304 (92%) 28(8%) RV 176 (41%) RV 257 (59%)
successful HBP septum apex Non-apical

~ Mean Follow-up duration 725 £423 days
» 220 reached the primary endpoint
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His Bundle Pacing

Primary Outcome (Death, HFH or
upgrade to biventricular pacing) -

All patients-

1.0
p =0.02
HR = 0.71
7]
E 08 83/332 (25%)
o
2}
[
4+
£ 0.6 137/433 (32%)
i
--—-HBP
04 RVP
0.0
0 1 9 3 4

Follow up in years

Abdelrahman M, Subzpash FA, Beer D, Durr B, upriﬂsﬁA,Su HOrE annnmmum's,
Vijayaraman F, Clinical Outcomes of His Bundie Pacing Compare Ventricular Pacing, Journal of
the American College of Cardiology (2018), doi: 101016/ Jm-_zawoz 04&

©/JACC

Primary Outcome (Death, HFH or
upgrade to biventricular pacing) -

Patients with VP >20%-

1.0

p =0.02
HR = 0.65
a
< 08
& 49/194 (25%)
2 —
s L
E 0.6
@ 99/278 (36%)
044  ---HBP
== -—-RVP
00— ; ‘
0 1 2 3 4

Follow up in years

Abdelrahman M, Subzpash FA, Beer D, Durr B, Naperkowski A, Sun H, Oren JW, Dandamudi &,
Vijayaraman P, Glinical Outcames of His Bundle Pacing Compared to Right Ventricular Pacing, Journal of
the American College of Cardiology (2018), doi. 10.1016/ j jocc. 2018.02.042.
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His Bundle Pacing

All- Cause Mortality

IJ All Patients Patients with VP >20%
" |
X e | A
o = “ﬁ:h_—“«_
L R W S 08 " Mo
y - Nonrandomized =
« w * Two experienced operators
09
»« Not entirely generalizable **
Abdelrahman M / Vijayaraman, P et al, JACC 2018 (Late Breaker ACC March 2018
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His Bundle Pacing

AV optimisation delivered with direct His bundle pacing, in patients with heart failure,
long PR without left bundle branch block: randomised multi-centre clinical outcome MADIT study

study.
The His Optimised Pacing Evaluated for Heart Failure Trial = armprtw:n oe

HWPER"

0.6 1

Unadjusted P<0.001

PR >=230 ms

delivered

Cumulative Probability of HF or death >

0.0

Follow-up Years

Valentina Kutyifa et al. Circ Arrhythm Electrophysiol.
2014;7:645-651

Imperial College Improve objective exercise
London capacity?

British Heart
Foundation

Study Design

Study Type €% Interventional (Clinical Trial)
Estimated Enrollment €: 160 participants
Allocation: Randomized
Intervention Maodel:  Crossover Assignment
Masking: Double (Participant, Cutcomes Assessor)
Primary Purpose: Treatment

Official Title: AW Optimisation Delivered 'With Direct His Bundle Pacing, in Patients With Heart Failure, Long PR Without Left Bundle Branch Block: Randomised Multi-cenfre Clinical Cutcome Study.
o January 2016
. Oclober 2019
October 2019
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His Bundle Pacing

Concerns

Conduction Tissue Disease- Complex, Patchy & ? Progressive

— His Purkinje Disease

- Complex & undefined

- Not all BBB's are the same

+ Not Discrete

- Often progressive and patchy

— Progressive myopathies,
are often times more than
just electrical

+ Electro-mechanical uncoupling

11 l{'mCardioLights g BI?TRONIK
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His Bundle Pacing

Contemporary Technical Challenges

with His Bundle Pacing

- EXperience counts

- Anatomic variation & its challenges:

+ Inability to record His (8-10%)

+ Inability to correct conduction disturbance with HBP (8%)
« HBP rejected due to high threshold ( up to 10-30%)

- HBP rejected due to inability to fixate (up to 10-24%)

+ Rising thresholds a problem often seen

- Notably, there were similar & more challenges with
CRT during early years
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Estimulacao Hissiana - A Verdadeira Estimulacao
Fisiologica

HRS 2018 \
Sessao: All You Need to Know About His Buhdl

Titulo: How to implant a HB lead - tricks for a
successful implant

Palestrante: Susan S.Kim (Chicago, US)
Data: 10/05/2018

Hora: 10:45h

Sessao: All You Need to Know About His Bundle-Pacing
Titulo: Who is an ideal candidate for HBP?

Palestrante: Daniel L. Lustgarten (Vermont,

Data: 10/05/2018

Hora: 11:00h
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How to implant a HB lead and Who is an ideal
candidate for HBP?

B His Bundle Anatomy

Anatomical Configuration of the His Bundle
and Bundle Branches in the Human Heart

Georce K. Massing, mp., aAND THoMmas N. James mo.

SUMMARY  The relationships smong the His bundle,, the origin of
eatire left septal surface.

both bundle branches, and tie interventricular (IV) septum were ex-
Membranous Interventricular
Septum Septum

amined histologically it 32 heman bearts, (ind the entire bundle
20 Partially within Left crest of IVS

Inferior Aspect
Coursed to the

5 .
right of the IVS
3 Totally within -
Inferior Aspect
4 Below Coursed entirely
to the left of the
VS

Circulation 1976
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How to implant a HB lead and Who is an ideal
candidate for HBP?

B Pcrmanent His-Bundle Pacing

Permanent, Direct His-Bundle Pacing
A Novel Approach to Cardiac Pacing in Patients With Normal
His-Purkinje Activation

Pramod Deshmukh, MD: David A. Casavant, MS:
Mary Romanyshyn, CRNP: Kathleen Anderson, BSN

A LVEDD B LVESD
L w0
L . m
B . ~~
“ e |
[ Eeme—e J — — — -
el = * . o S
s — | E ! =
2 A == ?
34 »
20 0
3 10 & ) O (5] 19 20 » <0 =
months months
c WFS D LVEF
L 00+
s 304
0% + — . od Lo ]
“ L R e
— P =
= e — Lol e
08 4 r"A‘_-( 104 T ({a— ——
ML_ e — . [:R% -
« -~ 20 40 “ Q 10 2 20 « «
months months

Deshmukh et al. Girculation. 2000
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How to implant a HB lead and Who is an ideal
candidate for HBP?

') \ S5
Delivery

Lem

B mplant Technique

=  Non-

deflectable

= Secondary
curve toward
septum

C315 His Sheath
7F Short Sheath

Select Secure 3830 Lead
4 French Exposed Helix
Lumenless -
C304 Deflectable Sheath
9F Short Sheath
16 @ CardioLights & BIOTRONIK
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How to implant a HB lead and Who is an ideal
candidate for HBP?

B Sheath and Lead Positioning

* Advance long
wire to RVOT

* Advance fixed
sheath over wire
without dilator

* Advance sheath
past the valve up
to RVOT

17 {mCardlonghts 2 BIOTRONIK
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How to implant a HB lead and Who is an ideal
candidate for HBP?

B Sheath and Lead Positioning

* Advance lead to
distal end of
sheath, just
inside
* Connect

Unipolar

* Counterclock
sheath (toward
septum) and
slowly retract

* Follow EGM

18
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How to implant a HB lead and Who is an ideal
candidate for HBP?

B rollow EGM: On Recording System & On PSA

Recording His Lead EGM on Recording System

22 BIOTRONIK
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How to implant a HB lead and Who is an ideal
candidate for HBP?

k Pace to Assess O.uality of Ca pture Non-Selective (His + RV**)—> Selective (His, only*)

* Selective His-Bundle Capture

— Pure His-Bundle capture M ' I '
— Isoelectric period following pacing artifact on surface __
" S g

i SN TYTPRRN FYPRRAITIIY

* Non-Selective Capture

— Parahisian capture (His +RV)

— Presence of a pseudo-delta wave following pacing
artifact on surface QRS

ﬁf

p\/\,
b
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How to implant a HB lead and Who is an ideal
candidate for HBP?

- HIS Bundle InJury Nonselective vs. selective pacing
n
A
"R P P
f =
M VJ" .L——
- ~ Non-selective Selective
| i il
12 Unipolar ' : ' ' \
Recording /‘J \‘\ //‘\ \ \
v / / \ !
.}! : \ /, \‘ /r
Ve L [ =
i
MRAQ
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How to implant a HB lead and Who is an ideal
candidate for HBP?

B | -od Fixation

* Disconnect lead
from alligator
clips and turn
clockwise to
drive fixed screw
tip into tissue

excellence for life
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How to implant a HB lead and Who is an ideal
candidate for HBP?

B After Assessing Response to Pacing

* Recheck local
signal and
response to
pacing

Withdraw
sheath allowing
adequate slack;
slit sheath

23 Kﬁ Ca rdioLightf:} 2 BIOTRONIK

Document identifier excellence for life

ational Conferences Re



How to implant a HB lead and Who is an ideal
candidate for HBP?

Pts at increased risk due to RV
pacing:

i Pts with baseline cardiomyopathy

Pts who require lots of V pacing

24 @R CardioLights &> BIOTRONIK

Document identifier



How to implant a HB lead and Who is an ideal
candidate for HBP?

Potential Ideal Candidates:

= AV block requiring high % Vp
= Post AV node ablation

= CRT nonresponders
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Estimulacao Hissiana - A Verdadeira
Estimulacao Fisiologica

HRS 2018

Titulo: His Bundle Pacing in lieu of CRT - s
Palestrante: Gaurav A. Upadhyay (Chicago,

Data: 10/05/2018
Hora: 11:15h
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His Bundle Pacing in lieu for CRT

His Bundle Pacing in Lieu of LV

Lead for CRT:

Show me the dala

Gaurav A. Upadhyay, MD
Assistant Professor of Medicine
Director, Heart Station

Heart Rhythm Society Scientific Sessions—Boston, MA
5/10/18
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His Bundle Pacing in lieu for CRT
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His Bundle Pacing in lieu for CRT

n Total | Indication Implant Primary Outcome
n Implanted SUCCESS
with BBB (%)
Barba- 2013 1679 CRT implant Tendril 56 During mean follow-up of 31.3 £21.5
Pichardo et failure 1488T maonths, NYHA Class improved [ll-=»I1
al. 1788TC and LVEF improved from 292> 36%
1888TC {=0.05)
Lustgarten 2015 29717 Cross-over Select- 59 Patients demonstrated similar NYHA
etal. study of Secure Class reduction (2.0->1.9, p<0.001) and
HBP and CS 3830 LYEF improvement from 26-332%
lead (p=0.043)
Su etal. 2015 25 M6 CRT implant Select- 100 Clinical outcomes not reported. HB tip-
failure Secure RV coil configuration demonstrated
3830 better capture thresholds and R-wave
sensing than dedicated bipolar or
unipolar
Ajijclaetal. 2017 21116 Primary Select- 76 WYHA Clazs [l {(p=0.001) and LVEF
HEF Secure improved from 27+10% to 41213%
3830 {p=0.001)
Sharma et 2017 106 48 CRT implant Select- a0 Among all patients NYHA Clazs
al. failure and Secure 2.820.5->1.8x0.6 (p=0.0001) and LVEF
Primary 3830 improved from 30+10% to 43+13%
HEP {p=0.0001).
=106
-
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His Bundle Pacing in lieu for CRT

LBBB correction with His pacing—
Theories:

» [ ongitudinal dissociation of His bundle
— Pre-destination of fibers
— Localized intra/inter-Hisian disease

» | eft bundle conduction delay
- Reset/accelerate with pacing impulse

- Source/sink mismatch overcome with
current load

» | eft bundle block—proximal/high

- Leapfrog with virtual electrode

30 : . ; an
e
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His Bundle Pacing in lieu for CRT

There is a need for RCTs
The HIS-SYNC PILOT

* QRS does not |20% or <130
* His lead cannot be placed

PRIMARY ENDPOINT:
Change in ejection fraction
Change in QRS width

CV hospitalization/death

His-Bundle

Lead

3 - 6 I 12
months months months

&
> o . ECG
CRT g s + Device
Indication 7] E check
O o
x o
)

—————————)

P P —

« ECG « ECG

+ Device » Device
check check

« TTE + HF

« HF survey
survey * Registry

EmaE 3 [ ] | E | | 12
months months months

* CS cannulation difficult
* Phrenic capture at LV site

31
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His Bundle Pacing in lieu for CRT

Study Design

HIS-SYNC Il Design (n=987)

+ (RS does not

Time to HF Hospitalization, LVAD,

120% or <130
» His lead cannot be or DLEEI‘th
. ECC placed
* MYHA Class
“TTE (LY His-Bundle 1 6,12, 18 24
volumes,
strain, scar) Lead month months months
* Biobank
* HF survey | o A
1 m i + ECG * ECG » ECG, device
: = E 1 * Device * Device check,
CRT e~ : sensing! check medication
. . 1 D E i thresholds * Medication assessment
Indication 10 =1 *TTE assessment -+ TTE
1O E 1 * HF survey * TTE at 6 and = HF survey
: % : 12 months * Registry
A 4 1
1 6,12, 18 24
CS Lead month months months

= CS cannulation

Estimated Enr

Allocation:
Infervention Model:
Masking:

Primary Purpose:
Official Title:

o
;. June 2019

. June 2021

Actual Study Start Date.

Prespecified subgroups: LBEB,

Interventional (Clinical Trial) difficult non _LBB B_ RB EB PI C
40 participants = Phrenic capture at ! !
Randomized LV site

Parallel Assignment

Single (Participant)

Treatment

Hig Bundle Pacing Versus Coronary Sinug Pacing for Cardiac Resynchronization Therapy
May 17, 2016

{mCardioLights
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Estimulacao Hissiana - A Verdadeira
Estimulacao Fisiologica

HRS 2018

Ventricular Ejection Fraction
Palestrante: Weijian Huang (Wenzhou, Ch

Data: 10/05/2018
Hora: 11:30h
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HBP with AVN ablation in AF and HFpEF and HFrEF

‘Ablate and Pace’ therapy, CRT is superior to RV apical pacing in reducing
the clinical manifestations of HF

~ Left Ventricular-Based Cardiac Stimulation Post AV Nodal Ablation Evaluation (The
PAVE Study)

J Cardiovasc Electrophysiol, Vol. 16,pp. 1160-1165, November 2005

~ Biv pacing improves cardiac function and prevents further left atrial remodeling in
patients with symptomatic AF after AVNA (AVAIL CLS/CRT)

Am Heart ] 2010;159:264-70

~ CRT in patients undergoing AVNA for permanent AF:
a randomized trial

European Heart Journal (2011) 32, 2420-2429

34
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HBP with AVN ablation in AF and HFpEF and HFrEF

Benefits of Permanent His Bundle Pacing Combined With
Atrioventricular Node Ablation in Atrial Fibrillation Patients With
Heart Failure With Both Preserved and Reduced Left Ventricular
Ejection Fraction ;am Heart Assoc. 2017;6:¢005309. DOL 10.1161/JAHA.116.005309,

Weijian Huang, MD; Lan Su, MD; Shengjie Wu, MD; Lei Xu, MD; Fangyi Xiao, MD; Xiaohong Zhou, MD; Kenneth A. Ellenbogen, MD

HBP post AVNA in HF patients with AF and narrow QRS

| Patients for His-pacing attempts
| and later AVN abhtion :N=52

Consecutive 52 patients enrolled between Aug 2012 and Aug 2015

A single-center prospective registry study Faiwe of scue Hs | _
bundle pacing: N=2(3.8%)

v

Patients with long-lasting persistent or permanent AF,
Achievement of acute His
even though their heart rate well controlled with | bundle pacing N-50096.2%)

pharmacological treatment | Nopermancat His bundic

pacing: N=8(15.4%)

4 > Direct His bundle pacing: " Para-Hsian pacing:
(1) Symptomatic HF and/or hemodynamic Test or i i

(2) Echo: low EF<40% |
Total His bundle
Patients were at least18 years old and not pregnant ommiem:;u:o.s%) l

Schematic summary of study and patient flow.
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HBP with AVN ablation in AF and HFpEF and HFrEF

Table 2. Comparison of the Echocardiographic Table 3. Comparison of the Number of Patients Receiving
Measurements at the Specific Time Points of HBP Medications Before and 1 Year After HBP
LVEDd (mm) P Value LVEF (%) P Value Baseline After HBP P Value
All patients (N=42) Al patients (N=42)
Baseline 55.8+8.1 Ref. 449+146 Ref. Diuretics 38 (90.5) 23 (54.8) <0.001
3months | 52.7+5.3 0.031 56.5+8.7 <0.001 B-Blockers 40 (95.2) 32 (76.2) 0.011
1 year 50.645.4 <0.001 59.749.8 <0.001 ACE inhibitors 36 (85.7) 38 (90.5) 0.480
Last FU 51.0+5.1 <0.001 60.0+8.1 <0.001 Digoxin 20 (47.6) 2 (4.8) <0.001
HFpEF patients (N=22) HFpEF patients (N=22)
Baseline 515+54 Ref. 56.6+9.9 Ref. Diuretics 18 (81.8) 9 (40.9) 0.003
3 months | 50.2+4.4 0.385 60.1+8.0 0.231 B-Blockers 21 (95.5) 14 (63.6) 0.020
1 year 49.0+4.4 0.073 63.2+8.2 0.010 ACE inhibitors 20 (90.9) 19 (86.4) 0.564
Last FU 49.6+3.9 0.159 62.6+6.9 0.019 Digoxin 7 (31.8) 1@.5) 0.034
HFrEF patients (N=20) HFrEF patients (N=20)
Baseline 60.618.0 Ref. 32.2+4.8 Ref. Diuretics 20 (100.0) 14 (70.0) 0.014
3 months | 54.545.3 0.005 53.948.4 <0.001 B-Blockers 19 (95.0) 18 (90.0) 0.317
1 year 52.3+6.0 <0.001 55.7+10.2 <0.001 ACE inhibitors 16 (80.0) 19 (95.0) 0.180
Last FU 52.6+5.9 <0.001 57.2+8.7 <0.001 Digoxin 13 (65.0) 1(5.0) <0.001
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HBP with AVN ablation in AF and HFpEF and HFrEF

P=0.002

80 - P=0.064 : 80 -

P=0.004 ‘ . P=0.001
P=0 824 P=0100 P=0.001

T 70 - 70 . P=0.004
E - P=0.010 e P=0.001 ;
E 60 - g 60
-a :
S 50 - 2 50
E =
© u=
o 40 - = 40 ;
% o
= B
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8 301 g, 30
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S 207 20
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10 1 10
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Acute and long-term improvement in LVEDd and LVEF after HBP in patients with HFrEF
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HBP with AVN ablation in AF and HFpEF and HFrEF

30 4

2.0 4

1.0 A

Pacing threshold
(mV)

Sensed R-wave

amplitude (mV)

4.0 4
2.0 4
0.0 - T T T T T T
BL w1 M1 M3 M6 Y1 LFU

Threshold during follow-up R-wave amplitude during follow-up

0.0 -
BL w1 M1 M3 M6 Yl LFU

C 105.0 1

100.0

95.0 -

Percentage of HBP (%)

90.0 -
BL W1 M1 M3 Mé6 Y1 LFU

HBP percentage during follow-ip
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HBP with AVN ablation in AF and HFpEF and HFrEF

Studies: A-V node ablation+HBP in AF patients

Consistent results of small sample trials
HBP was safe and effective in improvement of cardiac function

Time (year)

2000

2001

2004

2004

2006

2011

2017

Magezine

Circulation

Rev Esp
Cardiol

Proc West
Pharmacol

PACE

JACC

HRS
Abstract

JAHA

No. of
patients

12

12

39

16

11

42

trial contents author Result in favor of
HBP
AV-node ablation+HBP Pramod Deshmukh +

Feasibility & effectiveness

AV-node ablation+ Pablo Moarifia +
HBPvs.RVAP Vazquez
AV-node ablation+ Kirkutis A +
HBP vs. Amiodarone
AV-node ablation+ PRAMOD. M +
HBPvs.RVAP
AV-node ablation+ Eraldo Occhetta +
HBPwvs.RVAP
AV-node ablation+HBP Pierre Znojkiewicz +

Safety & ffectiveness
AV-node ablation +HBP Weijian Huang +
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HBP with AVN ablation in AF and HFpEF and HFrEF

Comparison of HBP and BiV Pacing in HF Patients with AF who Need AVN Ablation
A Multi-Center, Double-Blind, Randomized, Crossover Assignment Study

Inclusion Criteria: 1)NYHA Class II-1V; 2)LVEF £40%; 3)Persistent AF or
AFL with uncontrolled ventricular rate; 4)QRS <120ms(except for RBBB)

Intentionality admission

Signing the informed consent

k. J

HBP+AVN ablation

h i
50 Patients

| 1:1 Random |
HBP CRT
Crossover l
at 9 month
CRT HBP

Follow up at 1, 3,6, 9, 10, 12, 15, 18 months
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HBP with AVN ablation in AF and HFpEF and HFrEF

Threshold

2.50 -

2.00 -

1.50 -

5

P =0.046

Pre-AVN Post-AVN
ablation ablation

N=31

80.00 -
P <0.001

60.00 -

- 54.7

<

=

w

2

_—

BL BL 9m
N=31 Paired, N=15
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Conclusao

O marcapassamento permanente do feixe de His é
factivel, elegante e fisiologico.

Se mostrou terapia alternativa e eficaz nos casos de
faléncia no implante do eletrodo de VE via seio coronario
e naqueles pacientes nao respondedores a TRC.

Pode ser opcao primaria de estimulacao em populacoes
selecionadas.

Para os pacientes submetidos a ablacao da juncao
atrioventricular para controle de frequéncia e tratamento
da insuficiéncia cardiaca, o marcapassamento do feixe de
His melhora a fracao de ejecao e a classe functional
especialmente naqueles com fracao de ejecao reduzida.

42

Document identifier

ﬁi‘l CardioLights &® BI?TRONIK

excellence for life



Conclusao

No entanto,

= Sem resultados de estudos clinicos grandes
randomizados.

= Pouca experiéncia da maioria dos centros - experiéncia
conta: inabilidade de registro de His, inabilidade de
correcao do distarbio de conducao, obtencao de altos
limiares e limiares crescentes, inabilidade de fixacao.

Qual a largura de QRS é recomendada?

Resultados de longo prazo em doencas progressivas.

Desenvolvimento da tecnologia com mais opcoes de
ferramentas para entrega, registros e implante do

sistema.

excellence for life
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Obrigada!

Updates on

EHRA and
Heart Rhythm

2018
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