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Objectives

+ Define limitations of non-physiologic pacing
* Describe HIS bundle anatomy
« Describe feasibility of HIS bundle pacing
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Is the cure worse than the disease?

At its core pacing is intended to support the
ventricular rate.

 Traditional dual chamber pacemakers have
significant drawbacks regardless of the pacing
iIndication.
— Sinus node disease
— Complete heart block
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Pacing Mode Does Not Alter Outcome
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There is no such thing as low burden pacing.

A1 o B 1.0 C 10
. PP RV pacing <20%
Nk‘" RV pacing <40%
08 0 ’\_b:“ = R 08
_-,_g 2 S+ RVpacing >40% H _ RV pacing >20%
E 1 & iy | $ m"*““;
w06 ] w065 )| W 06
s - g i g T
! pr} VN - et
g : 5
= & -=
E 044 £ 044 £ 04
g 3 3
o o
¢ 2 2
w w w
0.1 0.3 021
0.0 0.0 Log-rank x2 2.99, p=0.08 007 Log-rank X2 4.65, p=0.03
] L) 1] I 1J T T T T T T L T T T
0 0 100 150 200 0 50 100 150 200 ° 50 100 150 200
Months of follow-up Follow-up (months) Follow-up (menths)

Figure2  Kaplan-Meier curves depicting 15-year survival without LVEF decrease to <40% (PICM) for (A) the entire cohort, (B) cohort stratified by <40% or
>40% RV pacing, and (C) cohort stratified by <20% or >20% RV pacing. LVEF = ejection fraction; PICM = pacing-induced cardiomyopathy; RV = right
ventricular.

24l

BELIEVE IN WE™ 3=& OhioHealth

(Heart Rhythm 2016;13:2272-2278)



Incidence and predictors of right ventricular pacing-

: . 1.0-
induced cardiomyopathy
Shaan Khurshid, MD,* Andrew E. Epstein, MD, FHRS,* Ralph J. Verdino, MD,* David Lin, MD, FHRS,*

Lee R. Goldberg, MD,*! Francis E. Marchlinski, MD, FHRS,* David S. Frankel, MD, FHRS* 08

19.5% of patients with dual
chamber pacemakers
implanted developed a pacing
mediated myopathy.

* Mean reduction in EF 62% to
36%

- Baseline QRS duration of >115
ms was 90% specific for the
development of pacing 0.0-
mediated myopathy. . .
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« Pacing % does not predict Years
change in LVEF.
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Survival free of pacing induced cardiomyopathy

Figure 3  Survival free of pacing-induced cardiomyopathy. Kaplan-Meier
curve is shown for 10-year survival free of right ventricular pacing-induced
cardiomyopathy.
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RV Apical v. RV Septal Positioning

Protect Pace Study

« Normal EF patient with
>50%

« RV apical versus RV
septal

* No difference in EF,
Heart failure
hospitalization, AF, or 6
minute walk.

* Longer implant and Randomized to RVA Randomized to RVHS
flouro times for RV
septal lead placement. Figure 2 Change in LV ejection fraction by randomization

* 1/3 of RV septal leads assignment.
were actually not septal
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Kaye et al., European Heart Journal 2015: 36, 8566—862



Don’t be fooled — we are pacing!
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Don’t be fooled — we are pacing!
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Poor Outcomes in HF Patients
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That’s why we
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have CRT, right?
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Figure 2. Freedom from a Primary-Outcome Event.

Figure 3. Freedom from the Clinical Components of the Primary Outcome.
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Maybe — Biopace Trial
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Just the facts

Pacing mode does not mitigate against the detrimental effects of pacing.
RV apical and septal pacing are equal in their poor outcomes

Only patients with advanced HF and wide LBBB (>150 ms) clearly benefit from
CRT
« 2013 ACC/AHA/HRS guidelines (sinus, EF <35%, GDMT)
« Strong recommendation & strong evidence
 NYHA class lll/IV, LBBB>150 ms (weaker evidence for class Il)
* NYHACclass lll/IV, non-LBBB>150 ms (weak recommendation)
«  NYHA class Il/lIl/IV, LBBB 120-149 ms (weak recommendation with
weak evidence)
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A Revolution In Pacmg’?

* Replicates true human physiology

» Lead tip & body potentially within
the right atrium

— Could prevent lead related
issues such as tricuspid
regurgitation

* Ideal form of AV and VV
(intraventricular and interventricular)

« Data not convincing for other forms
of pacing
— RV pacing and its detrimental
effects
— BIiV pacing equivocal in EF >
35% (BLOCK-HF/BIOPACE)
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HIS Bundle Pacing Physiology
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HIS Bundile v. RV Pacing
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100

for equality
15

z 078 075

0.90
1

ion or wpgrade to bi

150 050

0.80

025

Freedom from HFH

Hazard ratio =1.4
p value=0.02

Hazard ratio = 1.7
p value = 0.02

Freedom from death, heart failure hosg talization or upgrads to biventriculsr pacng,

Freedom frarm death, heart failure hospi
P
S
A

070

0 9= Histundle “acng “©= HistundlePacrg | 1000
o= RightVenticdar paoing wie RghtVeniriodlar pacing

00 ) ) ) ) | , ) _ )
0 20 500 750 1000 1250 1500 2 20 500 70 1000 1280 1500

Fallow up (days) Follovs up {days)

Kaplan Mever survival curve comparing effects of His Bundle pacing (HBP) vs Right Ventricular pacing [RVP) on combined endpoint of death, heart failure hospitalization andupgrade to biventricular pacing.
A comparing all patients of HBF vs RVF, B; comparing patients with ventricular pacing >20% in HBP vs RVF )

2l

BELIEVE IN WE™ 3=& OhioHealth
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Heart Rhythm 2015 12, 305-312DOI: (10.1016/j.hrthm.2014.10.021)



Post - TAVR
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RBBB — CHB following TAVR
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Post - TAVR
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HIS Bundle v. CRT Pacing
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HIS Bundle v. CRT Pacing (Crossover)
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Long term follow-up

» Patients need to be approached much more like
CRT patients.

— Lead thresholds set to HIS capture not lowest
threshold.

— Short AV delays (Paced AV delay 140/Sensed AV
delay 120)
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Questions?
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