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Update Schrittmachertherapie

Leadless/Trans-Catheter Pacemaker
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Leadless VDD-Schrittmacher

mitral/tricuspid valve closure (A1)
aortic/pulmonic valve closure (A2)
passive ventricular filling (A3)
Vector 1 = X Direction atrial contraction (A4)
Vector 2 = Y Direction

Vector 3 = Z Direction

Chinitz, Heart Rhythm 2018;15:1363-71
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Update Schrittmachertherapie
Pacing-induced Cardiomyopathy (PICM)

i “"‘qrr.ﬁ;ﬁ, =
Ny W RV pacing <20%
RV pacing <40% S bt . e g ;

N

L= ]
L

RV pacing =40% . RV pacing =20%

1
Freedom from LVEF decline

Freedom from LVEF decline

o
=
o
@
=
[T
. |
E
5]
=
E
o
-
L
¥
e
e

iy
LE

Log-rank x2 2.99, p=0.08 L Log-rank ¥2 4.65, p=0.03

T - T T
0 100 150

« Haufigkeit bis zu 3-5%/Jahr, v. a.
= RV-Stimulation >20%
= vorbestehende Herzerkrankung (Hypertonie, KHK)
= |eicht-/mittelgradig reduzierte LVEF (40-50%)
= RV-apikales Pacing Kiehl, Heart Rhythm 2016;13:2272-8
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Conduction System Pacing

Burri, Europace 2023;25:1208-36
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His-Bundel-Stimulation bei TriClip®
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Selektive His-Bundel-Stimulation
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Left Bundle Branch (Area) Pacing

Burri, Europace 2023;25:1237-48
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Left Bundle Branch (Area) Pacing
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Mein groBter Interessenskonflikt

| Einkammer-ICD, AV-Knotenablation

Upgrade auf His-Blndel-Pacing
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Strain-Imaging: RV- versus HB-Pacing

intrinsisch

Rechtsventrikulares
Pacing

Nicht-selektives His-Pacing © Wolfgang Fehske, KéIn
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Global Work Efficiency: RV-Pacing

Myocardial work efficiency
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Global Work Efficiency: HB-Pacing

Myocardial work index
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---HBP
e His Bundle RV Pacing HR = value
Pacing (n=332) (n=433) P
|ﬂ|
: 1 4 All Patients 83 (25%) 137 (31.6%) 0.71* 0.53-0.94 0.02
Follow up in years
His Bundle RV Pacing
Pacing (n=194) (n=278) HR cl p-value
ratients wiih VE 220% e 99 (35.6%) 0.65" 0.46-0.93 0.02
His Bundle RV Pacing
Pacing (n=125) (n=152) HR cl p-value
ratients with VF <20% 27 (22%) 36 (23.7%) 0.78 0.47-1.30 0.34
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His Bundle Pacing

In patients treated with HBP, device program-
ming tailored to specific requirements of His
bundle pacing is recommended.

In CRT candidates in whom coronary sinus lead
implantation is unsuccessful, HBP should be con-

sidered as a treatment option along with other

techniques such as surgical epicardial lead.

In patients treated with HBP, implantation of a

right ventricular lead used as “"backup” for pacing
should be considered in specific situations (e.g.
pacemaker-dependency, high-grade AVB, infra-
nodal block, high pacing threshold, planned AV]
ablation), or for sensing in case of issues with
detection (e.g. risk of ventricular undersensing

or oversensing of atrial/His potentials).

HBP with a ventricular backup lead may be con-
sidered in patients in whom a "pace-and-ablate”
strategy for rapidly conducted supraventricular
arrhythmia is indicated, particularly when intrin-
sic QRS is narrow.

HBP may be considered as an alternative to right
ventricular pacing in patients with AVB and LVEF
=>40%, who are anticipated to have >20% ven-

tricular pacing.

Glikson, Eur Heart J 2021;42:3427-520
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CSP versus RV Pacing

log rank P < 0.001

0 200 400 600 800
Follow-Up, Days

Number at risk
— 330 281 264 235 200
132 103 71 46 30

--- 386 334 292 246 210
Tan, JACC EP 2023;

CSP, Vp >20% — RVP, Vp >20% --- Vp =20% 9:992-1001




Update Schrittmachertherapie

CSP bei normaler LVEF?

Consecutive pts with high-degree AV Assessed for elegbliity
block and preserved/mildly reduced Maksimeti Fbas | =2 R
LVEF (>40%) e - "V '{:;’l (n=23)
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Metaanalyse: HBP versus RVP

HBP RVP Odds Ratio Odds Ratio
or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

19 75 36 98 27.2% 0.58 [0.30, 1.13] =
57 304 93 433 72.8% 0.84 [0.58, 1.22] B All-cause

mortality

95% Cl) 379 531 100.0% 0.77 [0.56, 1.07] N
2vents 76 129
pgeneity: ChiZ=0.90,df=1 (P =0.34); = 0%
or overall effect: Z=1.57 (P =0.12)

015 1 2
Favours [HBP] Favours [RVP]

HBP RVP Odds Ratio Odds Ratio
or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2 75 12 98 157%  0.20[0.04,0.91] -
41 304 76 433 843% 073049, 1.11] ik HE

<o hospitalization

95% CI) 379 531 100.0% 0.65 [0.44, 0.96]
2vents

pgeneity: Chiz=2.68,df=1 (P =0.10); I* = 63%

br overall effect: Z=2.17 (P = 0.03)
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Sun, J Cardiovasc Electrophysiol 2020;31:1202-10
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Conduction System Pacing versus RV-Pacing

Adj HR: 0.66 (CI: 0.57,0.77)
p <.0001

MEDICARE-Datenbank

N =23.186

Adj HR: 0.70 (CI: 0.52, 0.94)
p 0.02

N = 15.949

Patient all-cause mortality (%)

— 3830 C5P

30 60 90 120 150
Time to death following device implant (days)
M at risk
3830 CSP 6197 6113 5729 5365 5041 4749 4465
DCRV 16989 16691 16083 15487 14852 14141 13492
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Time to heart failure hospitalization following device implant (days)

M at risk
3830 CSP 4112 4053 33803 asr7 3370 2167 2982

DCRY 11837 11586 11153 10758 10329 9845 2404 Vijayaraman Heart Rhythm 2024 (m press)




Name NCT
Status
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CSP: Ongoing Studies CSP versus RVP

TABLE 4 Ongoing or Planned Clinical Trials for Conduction System for Bradyarrhythmias

Treatments

Size

Population

Primary Endpoint

Other
Endpoints

Follow-up
(mo)

Country

LEFT Bundle Pacing
vs Standard
Right
Ventricular
Pacing for Heart
Failure

NCT 05015660

Recruiting

PHYSPAVE

NCT05214365

Recruiting

LEAP

NCT04595487

Recruiting

PROTECT-5YNC

NCTO5585411

Not recruiting

LEAP-Block
NCT04730921
Recruiting

OptimPacing
NCT04624763

Recruiting

PROTECT HF

LBBP vs RVP

His/LBBP vs
RVP

LVSP vs RVP

LBEP vs RVP

LBBP vs RVP

LBEP vs RVP

CSP vs RVP

100

2,600

LVEF =50%, high-degree AVB
with anticipated RVP =90%

LVEF =50%, AV block

LVEF =35%, second or third AVB,
or atrial arrhythmia with slow
VR, expected VP =20%

Bradyarrhythmia with anticipated
RVP =40%

LVEF =50%, AVB patients with
anticipated RVP = 40%

LVEF =35%, NYHA I-11l, second or
third AV block or persistent or
permanent AF with VR = 50
beats/min

LVEF ==35%, high burden of VP

LVESVi, implant
success, feasibility

Combined death, HFH,
and LVEF

Composite, HFH, and
upgrade to CRT

Composite death, HFH,
and upgrade to CRT

Combined death, HFH,
and PICM

Cardiovascular death,
HFH, QOL, upgrade

CV death, HFH, death, LVEF, NT-
proBNP, AF progression, TR,
MR, lead parameters, QoL,
safety

LVESV, septal flash, AF, HFH,
NYHA
6MWT, NT-proBNP, QoL, safety

Death, HFH, combined death and
HFH, AF, LVEF, QoL, Safety,
QALY, CEA, BIA

Death, CV death, HFH, implant
success, safety, LVEF, AF,
cardiopulmonary exercise
parameters

Death and HFH, and upgrade to
CRT, echo parameters, implant
success, safety, device
parameters, atrial arrhythmias

Echo parameters, NT-proBNP,
NYHA
6MWT, QoL, safety

24

Canada

Spain

MNetherlands

South Korea

Vijayaraman,
JACC Clin Electrophysiol
2023;9:2358-87

UK, world
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2023 HRS/APHRS/LAHRS guideline on cardiac
physiologic pacing for the avoidance and mitigation of
heart failure @

Mina K. Chung, MD, FHES [Chanr), " Knsten E. Patton, MD, FHRS (HES Vice-Chair), ™"
Chu-Pak Lau, MD, FHES, OCDS (APHRES Yhice-Chanr),

Alexander R. J. Dal Forno, MD (LAHRS Vice-Chair),

5ana M. Al-Ehatib, MD, MH5, FHRS, CCDS, ™ * Vanrta Arora, MBBS, MD, FHRS,™*
Ulnka Mana Birgersdotter-Green, MO, FHRS, * Yong-Me1 Cha, MD, FHRS, FALCC, ™"
Eugene H. Chung, MD, MFH, FHES, ™" BEdmond M. Cromn, ME BCh BAD, FHES,
Anne B. Curbis, MD, FHRS, " * Iwona Cygankiewicz, MD, Phl, ™™

Gopr Dandamuwds, MBA, MD, FHRS,"*-* Anne M. Dubin, MD, FHRES, CEPS-F,
Douglas P. Ensch, AEET, ~" Taya V. Glotzer, MD, FHRS, FALL,

Michael R. Gold, MD, FhD, FHRS,*™* fachary D. Goldberger, MO, M5, FHRS, CCOG, " -
Rakesh Gopinathannar, MD, MA, FHRS, ™ Ewran L. Gorodeskl, MO, MPH," 1
Alejandra Gutierrez, MD," " Juan L. Guzman, MD, M5c,

Weipan Huang, MD, FHRS, Peter B. Imray, PhO, """

Jubia H. Indik, MD, PhD, FHRES,” ™" Saima Kanm, DO, FHRS,

Peter P. Karpawich, MD, M5, FHRS," ™" Yaanv Khaylan, MD, FHRS," "

Ench L. Kiehl, MD, M5,”"" Jordana Kran, MD, FHRS,

Valentina Kutyifa, MD, PhD, FHRS, ™" Mark 5. Link, MD, FHRS,

Joseph E. Marine, MD, MBA, FHRS, " Wilfried Mullens, MD, PhD,

Seung-Jung Park, MD, PhD,”™ Ratika Parkash, MD, M5, FHRS,

Manuel F. Patete, MD, Rajeev Kumar Pathak, MBBS, FhD, FHRS,

Carlos A. Perona, MD, ™' John Rickard, MD, MPH, "

Mark H. Schoenfeld, MD, CCDS, FHRS, FACC, FAHA, " * Swee-Chong Seow, MD, FHRS,”
Win-Kuang 5hen, MO, FHRS,""* Mono 5hoda, MO, PRD™

Jagmeet P. S1ngh, MO, PhD, FHRS, ™" Dawd J. Slotwiner, MD, FHRS, FALL,

Arun Raghaw M. Snidhar, MBBS, MPH,™* Uma N. Snvatsa, MBES, M5, FHERS,

Enc C. 5tacker, MO, MPH, FHRS, FACC, "™ ** Tanyanan Tanawutiraat, MD, MPH, FHRES,
W. H. Wilsan Tang, MO, FHF%A, % Carlos Andres Tamas, MD,

Cynthia M. Tracy, MD," " Gauraw A. Upadiyay, MD, FHRES, FALL,

Mira) Varma, MA, MD, PhD, FRCP, ™" Kewvin Vernooy, MD. PhD, FESC, FEHRA,
Pugazhendhi Vijayaraman, MD, FHRS, ™" Sarah Ann Worsmick, PALC, FHRS, CEPS, CCDS,
Wojcsech Lareba, MD, FhD, Emily P. Zextler, MD, MH%, FHRS "
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Anticipated

substantial

ventricular
pacing

LVEF
36-50%

CRT with BiV
pacing
(2a, B-R)

HBP or LBEBAP
(2a, B-NR)

LVEF > 50%

CRT with BiV pacing,
HBP, or LBBAP P

(2b, B-NR)

icardial
acement

. B-R}

CRT with BivV
pacing
(23, B-R}

HBF or LEBAP
{23, B-NR)

CRT with BiV

acing.
HBP, or LEBAP
{2, B-NR)

Yentricular pacing
dependent undergoing HEP

pacemaker implantation

Placemant of

CRT with Bl

pacing. HEBP, or
LBBAP

additional
backup lead

{2b, C1D)

{20, ©-LD}

At fime of
cardiac
surgery

Substantia
ventricular
pacing

LV epicardial
lead placement
2 CEOh

Anticipated

substantial

ventricular
pacing

LVEF = 35%

LVEF > 50%

CRT with BIV pacing,
HBP, or LEBAP

(2b, B-NR)

or LEBAP
i, B-NR)

HRS Guideline
on Physiologic
Pacing

RV lead with
minimization of
RVP
(2a, B-R)

LVEF = 35%

LVEF

/ 0
36-50% LVEF = 50%

CRT with BiV
pacing

(3. No Benefit, B-R)

LEBAP
(2b, CLD)

HEP
(2b, C-LD)

Chung, Heart Rhythm 2023;20:e17-e91
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Randomisierte Studien His-Bundel-Pacing vs. CRT

Apex

Intrinsic, unpaced QRS His Bundle Pacing Biventricular

LBBB LBBB Corrected pacing

-50

Increase in Acute Systolic Blood Pressure (mm Hg)
Reduction in Left Ventricular Activation Time (ms)

Biventricular pacing M His bundle pacing

* QRS kurzer unter HBP
* LVAT besser unter HBP
« Hamodynamische Reaktion besser unter HBP Arnold, J Am Coll Cardiol 2018;72:3112-22
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LVAT in LBBB: CSP versus CRT

Conduction System Pacing

1. Decrease of LVAT
P=0.001

LVAT 98 ms LVAT 65 ms
ALVAT -33 ms

LVAT (ms)

Biventricular Pacing

Baseline Final Baseline Final

2. Left ventricular reverse remodeling
3. Hospitalization due to heart failure or mortality

LVAT 108 ms LVAT 75 ms 4. NYHA functional class improvement

5. QRS interval shortening Pujol-Lopez, J Am Coll Cardiol EP
2022;8:1431-45

6-mont
follow-u

ALVAT -33 ms
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(A) HF-hospitalization @th@ﬂ %%
CSP versus BiV (Non-LBBB)

B Pre-implant

QRS duration LVEF B Post-implant

p=0.01 i p<0.001

CsP p=0.048
— BiV )
0 200 400 600 .
Number at risk Follow-up days .
BiV 48 32 27 .
CSP 48 35 57 . |
(B) All-cause mortality ) 5
. = i C5P

logrank p=0.15

o099  LVESVI

p=0.003

=
logrank p=0.007
—— CSP 1
— BiV .
3 T T T T
0 200 400
]

Number at risk Follow-up days
BiV 48 34 a3
csp a8 40 a Tan, J Cardiovasc Electrophysiol 2023;34:976-83
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»,Pace & Ablate“: CSP versus Biventricular Pacing

Freedom From Death or Heart Failure Hospitalization

10— Heart Failure Hospitalization

w= CSP
- CP

Evant-fres rate
Evant-fres rate

HR 0.72 (0.49-1.09); P=0.12 | HRO.71(0.43-1.15); P=0.17

u
]
™
| -
a
Q
e
—
pL
c
Q
=
L

2m 1. ] o s 5 2m 0
Follew up (yra) Follow up (yrs)

31 17 CSF 110 43 26
29 15 ! CF 113 54 35

HR 0.61 (0.40-0.89); P<0.01
Univariate Multivariate
Climcal oulcomes Total [5F : HR 5% (1 Fvalue HE Gty CI P value

200 300

Death or HFH, n (%) 123 (55%) 53 (48%) . 0.68  0.48-0.98 .04 0.61 0.42-0.889 =01
Follow up (yrs) Mortality, n (%) B9 (31%) 27 (25%) e . 0,71 0.43-1.15 168

csP 110 60 31 17 HFH, n (%) 00 (44%) 43 (39%) (50%) . 0.64 0.42-0.95 .03 0.72  0.49-1.09 12
CP 113 49 29 15 5

BiventriKU|ér = ,,Conventional paCing“ (CP) Vijayaraman, Heart Rhythm O? 2022;;3:368-76




Update Schrittmachertherapie

Select Site Cohort Study

Consecutive HF patients referred N=294, LVEF
for management improved with OMT = Pacing Type
N=479 MN=56, met exclusion | —BiV CRT

criteria
> LEBAP
v N=22, CMR
HF patients for CRT included inthe  documented scar
study N=6, lost to follow
N=101 up

l

Each successive patient allocated to
BiV-CRT or LEBAP-CRT cohort

alternatively in 1:1 fashion

P<0.001 P<0.001

QRS Duration (ms)

Post implant & months 12 months

CS lead could not be
implanted due to
unsuitable C5
anatomy/dilated
atrium

N=7 Crossed over to
S LEBAP-CRT
N=9
Pacing Type
CS lead failed at 1 =—BivV CRT

month [ LEBAP
N=2

Baseline 3 b 12 24
months months months months

v v Shroff,
Final BiV-CRT Final LEBAP-CRT Mo. of patients included In analysis
eohort cohort BiV-CRT 50 50 Heart Rhythm 2024;

N=50 N=51 LBBAP 50 50 21:893-900




Update Schrittmachertherapie

Parameter

Functional status

Health care utilization
t HF hospitalizations
ce of HF hospitalizations
Unscheduled specialist appointments

ED presentations

Select Site Cohort Study

BiV-CRT

1.66 = 0.69
18 (36)
6.4 27

47

31.3/100 person-years
Rate ratio: 1.8
20.7/100 person-years
Rate ratio: 1.9
20.7/100 person- years
Rate ratio: 2.2

HF hospitalizations ED presentations

M BiVP-CRT M LBBAP M BiV-CRT
LBBAP-CRT

1.37 = 0.63
26 (51)
67 =23

2z
1

b
4
7.25/100 person-years

11/100 person-years

9.4/100 person-years

LEBAP

Unscheduled
specialist
appointments

M BiV-CRT M LBBAP

Shroff, Heart Rhythm
2024;21:893-900
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CSP vs. BiV in HFmrEF: I-CLAS

Study Population | | Pts with HFmrEF(36-50%) Primary Outcome of Death or HFH (All Patients)

N = 1004 + LBBB or indication for VP

|
v v

Biventricular Pacing Conduction System Pacing
N=178 N =826
I

HR 0.64 (95% CI 0.43-0.94); p = 0.025

Freedom from Death or HFH

Heart Failure Hospitalization

=
g
f
=
:
Z

4

Death or HFH

255 152
70 48

=

i s e e

e e

HR 0,64 (253 C 0.47-0.86); p=0.003 HA 0.88 (95% C1 0.58-1.32); p =0.557

i PP

Freedom from HFH
Freedom from Death

L] 4 T 2 | 4
Time to HFH (Year) Time to Death (Year)
457 274 154 G 9 ; 427 250 145

” an 4D 3 . - i Vijayaraman,

Heart Rhythm 2024 (in press)
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AF: LBBAP vs. BiV

HR 0.34 (95% Cl 0.16-0.73); p = 0.008
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I-CLASS
Propensity match

Time to New-Onset AF (Years)

Herweg, Circulation 2024;149:379-90
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VT/VF: LBBAP vs. BiV

HR 0.46 (95% Cl 0.29-0.74); p < 0.001
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Bethel 8

Proarrhythmie durch epikardiale Stimulation
| alfithiha k_}“ R ‘hh} +\ k( +\ i::rz::rmle biventricular pacing
f\ﬂ_‘(\__‘,/\___f\w(ﬁ qu“M/Li(\-—\ /Ju\f— ul:rin;:'ul y ‘1 ( Jf Jlr\.k\

ty of i
t failur -# », ‘1."\ + ,r'*\ k f‘.ﬁ. 7:13 PM
“"““““““’EP'P' e SRR | nefits i
l/J :‘I. \ lll — ;1“;-11? " IH j x_llk‘ 1’"-5" J{ J\ Ilf f
' Vors

A
A \)mql H

149143 -flk \(*luﬂ FI \JK‘JHLFH‘LT\MI h| rFl”L:':WII"im 41 J "’hj
C.antmue_LM'EplP. :50:0 U VN L,|L Hil"l |||J Lng HJH.A, f-, "\V_]‘ M\J \{f! I]fI ul w[M w

‘I '|
| LY Figure 3. A, Incessant R-on-T ventricular
| I?Uﬁf’h '”“lm III lr"‘(.ﬁ, .-".-*{L'“u‘tp.,ﬂ"cu.pﬂu NU u, J L'|I |Lb||1 ‘J)L’J J‘d W ectopic beats and TdP ';'I.’EFE observed in
a patient 3 to 4 hours after biventricular
N Hll.v \JL '||| Lr I\J_‘j“‘!l J || \& k‘h'“’fuh'll] |1 |ﬂ'| !'M#Mlllll k “ﬂr pacer implantation. Note that R-on-T
l{ ' u |!|| llm ' J il ’ extrasystoles were adequately sensed by
the device. B, Typical episode of TdP
B during BIVP that was terminated by an
ICD Shock ICD shock.
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Metaanalyse BiV versus CSP

CSP BVP Mean Difference
Studies mean SD Total mean SD Total Weight MD 85% CI IV, Random, 85% CI

HBEP
Hilans 2077 INF 70 1260 A0 135 FN IEB0 &0 154% -28.00 [-33.76; -22.24)

3.3% 20,00 [-32.58, -7.42)
CsSP BVP Std. Mean Difference 2.5% -39.00 [-53.71; -24.29]
Studies mean SD Total mean 3SD Total Weight SMD 95% CI IV, Random, 95% CI 4.2% 3.00 [-5.80; 12.80]
1 po.3% -20.68 [-2B.02; -3.38]
HEBP i %
Huang, 2022 1.50 0.60 38 1.58 064 38 26.1% -0.13 [-0.58; 0.32]
Lustgarten, 2015 1.90 0.80 12 1.90 0.80 12 12.4% 0.00 [-0.80; 0.80]
Vinther, 2021 1.80 0.40 25 1.90 060 25 206% -0.19 [-0.75; 0.38] f
Total (95% CI) 75 75 59.1% -0.13 [-0.45; 0.19] . -4.00 [-11.36; 3.36]
Heterogeneity: Tau’ = 0: Chi® = 0.15, df = 2 (P = 0.93): I° = 0% | -4.00 [-11.65, 3.85]

Test for overall effect: 2= -0.79 (P =043) _ -5.10 [-12.87; 277
; 434 [-8.74; 0.06]

LBAP
Pujol-Lopez, 2022 -0.80 0.80 35 -0.40 080 35 24.6% [-0.87; -0.02] :
Wang, 2022 122 011 20 110011 20 16.2% [-1.74, -0.40] ———| R — i
C5P BVP Mean Difference 5 40.9% [-1.29; 0.18] Y I !

Studies mean SD Total mean SD Total Weight MD 95% Cl IV, Random, 95% CI "= 47% i 40 20 0 20 40
. Favars CS5P  Fawors BVP

HBP

Huang, 2022 53.90 11.90 18 51.30 7.40 20 8.9% 260 [-3.78, 8.98)
Lustgarten, 2015 32.00 7.50 12 31.00 5.50 12 13.1% 1.00 [-4.26, 6.26]
Upadhyay, 2019 36,90 11,50 16 34,50 7.20 24 9.0% 240 [-3.93, 8.73]
Vinther, 2021 46.00 9,00 25 43.00 7.00 25 1B1% 3.00 [-1.47, 7.47]
Total (85% CI) ) 7 81 49.1% 228 [-0.43; 5.00)
Heterogeneity: Tau™ = 0; Chi® = 0.34, df =3 (P = 0.95); I" = 0%

Test for overal effect: £=1.65 (P =0.10)

0 100.0% -0.37 [-0.69; -0.05] g
2= 41% ' !
15 -1 05 0 05 1 135

Favors CSP Favors BVP

=
. ™ E—
]
=
———
LBAP
Pujol-Lopez, 2022 12.20 900 35 13.10 9.00 33 19.7% -0.90 [-5.18; 3.38] ——
Vijayaraman, 2023 42.90 10.10 o0 348.10 9./0 al 24 0% 3.80 [-0.08; 7 BH) 1 .'
Wang, 2022 49.40 1320 20 4650 940 20 T.2% 290 [4.20;10.00] =
Total (95% CI) 106 103 50.9% 1.83 [-1.54; 5.19] e ——
Heterogeneity: Tau® = 2.0028; Chi* = 2,64, df = 2 (P = 0.27); I¥ = 24%
Test for overal effect: £ =1.07 (P =0.29)
e
4] a 5

Total (95% CI) 176 184 100.0% 2.06 [0.16; 3.97)
Heterogeneity: Tau® = 0; Chi‘ = 3.03, df =6 (P = 0.61); I° = 0% !

Test for overall effect: Z=2.13 (P =0.03) -10 - 10 q .

Test for subgroup differences; Chi° = 0.04, gf =1 (P = 0.84) Favors BYP  Favars CSP Ferreira Fe|IX, Heart Rhythm 2024,21 :881-9
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Metaanalyse BiV versus CSP

Study or CsP EVP Risk Ratlo
Subgroup Events Tetal Ewvents Total Welght RR 85% ClI MH, Random, 95% CI

HEBP
Huang,
Winther,

LEAP

Pujol-Lopaz

[0.13; 12.28]
Study or Risk Ratio
Subgroup Everits Events , Random, 95% CI

HEP Q0. [0.21; 4.90]
Huang L, 4 i ¥ 2 B
Vinther, : 2! - 0 0.1 051 2 10

] Favors CSP Favors BiVP
LEAP
Pujo
Vi 1.00

Complications 0 B LR 8% e pea

Study ar cCap Bvp Rizk Ratio
Subgroup Events Total Ewvents Total RR 985% ¢l MH, Randam, $5% €I ] 155 100.0% ; [0.12; 1.62] : I-'-l-_'—
P =

0,53 1" = 0%
0.01 0.1 1 10 100
f = 1 (P = 0.50) Favors CSP  Favors BiVP

0.1, df =
0,40 (F =0

All-cause mortality

0.1 0.5 1 2 10

Favors CSP Favors BIVP Ferreira Felix, Heart Rhythm 2024;21:881-9
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Bethel 88

SP: Ongoing Studies
CSP versus BIVP

LVEF, BMWT, N¥HA,

Implant s
paramsabars, NT
death, and HFH

BIYHA 1-11 : hal work
fistribrtion

AWT, Cinl

olant,
tal i

. Implait th 12 China

and HFH, 5

Bl gium

LEFT-BLANDLE-CRT Ti | R R L F. Spain

LVEF E L e death
ar an ated R and HFH

or Mpgiada b CHT bucasse o Ll Vijayaraman, JACC Clin Electrophysiol 2023;9:2358-87
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Update Schrittmachertherapie :
Bethel €3

Conduction System Pacing fur alle?

* Bei erwarteter ventrikularem Stimulationsbedarf >20%: BiV, HBP oder
LBBP (LVEF <50%: Klasse lla-, LVEF >50% IIb-Empfehlung)

« Schmaler QRS oder RSB: HBP (hohe Implantationsexpertise), LBBP
(geringere Implantationsexpertise)

e LSB, bifaszikularer Block: LBBP

* BiV: falls LBBP/HBP nicht moglich, breiter QRS trotz LBBP



Update Schrittmachertherapie

Vielen Dank fur die Aufmerksamkeit!




Update Schrittmachertherapie

Bethel
His-Bundel-Pacing: Erfahrung in Bethel

* Implantationsdauer:
ERFOLGSRATE CSP IM EVKB 0243 (median: 86) min

(N=421) * Fluoroskopie-Dauer:
10+£8 (median 8) min

» His-Bundel-Verletzungs-
strom: 61%

Linksschenkel- /nicht erfolgreich; 22; 5%

Pacing; 15; 4%

His-Biindel * R-Welle 4,5+3,5 mV
Pacing * Reizschwelle 1,1£0,6 V/1,0 ms
(selektiv); * QRS 110£28 ms = 88+18 ms

204; 48%
Erfolgsrate EVKB 2024
(n=110) 99,1%




Update Schrittmachertherapie

Bethel

His-Bundel-Stimulation

R-Welle > 1.8 mV

Reizschwelle < 1.8 V/1,0 ms
Grol3e Batterie

Bei schlechtem Sensing, hoher
Reizschwelle, Schrittmacher-
Abhangigkeit oder geplanter His-
Bundel-Ablation: RV-Back-up-
Elektrode

Mit dem Radiologen sprechen!!!
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Sinus rhythm Permanent AF

Konnektion an das
Aggregat

= VVIR und kleine R-Welle: Programmierung
auf “AAIR" moglich

= AAIR bei permanentem Vorhofflimmern
und komplettem AV-Block?

= Bitte bei einem Patienten mit permanentem
Vorhofflimmern, DDD-Schrittmacher + His-

Bundel-Stimulation nicht auf VVI(R)
programmieren!

Burri, Europace 2023;25:1208-36
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Controlled heart rate
4

Candidatz for CRT Candidate for AV] ablaton A F & AV N o d e A b I ati o n

| l

CRT LVEF < 50%

if QRS = 130 ms 1
(Class lla) (

L4

1 {
LVEF 40% = LVEF

< 40% LVEF < 50% . . .

(HFrEF) (HFmrEF) 1) In patients with symptomatic AF and an uncontrolled heart

| ] | | rate who are candidates for AV] ablation (irrespective of QRS

BiV CRT CRT RV pacing duration):
> 90— 95%° > (Class I) (Class lla) (Class lla)

2A) CRT is recommended in patients with
[ HFrEF 196.197.306,308

CRT 2B) CRT rather than standard RV pacing should

(Class lIb)
be considered in patients with HFmrEF.

OoR
2C) RV pacing should be considered in patients

HBP HBP : 188,196,323
(Class Iib) (Class Ilb) with HFpEF. :

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

AV] ablation

Mo AY] AY] ablation
ablation (Class lla)

Glikson, Eur Heart J 2021:;42:3427-520




Update Schrittmachertherapie @{th@ﬂ
Permanentes Vorhofflimmern: Ablate & Pace (His)
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