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LBBAreaP = LBBP and LVSP

(1): RV apex (4): proximal LBE
(2): RV septum (5): His bundle
(3): Deep LV septum




Procedure Steps

- V1 NOTCHES CHANGE

- FIXATION BEATS

- IMPEDENCE MONITORING
- PACING WHILE SCREWING

Locate screwing site

- Lead screwing . LB-PO
- FULCRUM SIGN
- Monitor Lead depth - PACING FROMRING

-  SHEATH ANGIOGRAPHY

Confirme LBB capture

Programming
- R'INV1
- QRS TRANSITION
- PHYSIOLOGY BASED CRITERIA
- MORPHOLOGY CRITERIA
- COl






Principal studies reporting on LBBAP outcomes

Study Patients Tmplant ~ Baseline QRS Paced QRS Procedural ~ Baselme LVEF  Implant pac- ~ Implant Mean FU LVEFatFU  Lead-related
suceess  (ms) (ms) duration (%) ing threshold ~ sensed R wave (months) (%) complications
(%) (min) (V) (mV) (%)

Padalactal. [9] 341 89 [14+30 112412 75+ N/A 0744030  107+49 12 N/A 0.87

Suetal. [3100] 632 9 114432 13417 80+ 44 ST+16 0654027 114455 1947 62+ 12 ]

Vijayaraman 28 93 144427 125£15 96+ 38 59+ 12 064£03 1448 12+14 0l+12 0
etal. [32]

Chen et al. 2379 117426 132+8 N/A N/A 059021 118+42 1842 N/A 1.2
[269]

Vijyaraman -~ 100 93 13343 136417 N7+ 33£10 060£040 106 AEX M+l J
etal. [699]

Lietal 27 87 8l 10743 [1310 N/A N/A 0.76+022 1245 ] N/A 0

Wangetal [28] 66 92 99+ 14 21£10 94+ 16 010 094+021 1244 6 NA 4.5

Houetal.[29] 56 100 109+29 [18+11 N/A 6443 0502010 1747 Jt) N/A ()

Cano O. et al; Curr Cardiol Rep. 2021 Oct 1;23(11):155



Principal studies reporting data on LBBAP in pts with CRT indication

Study Patients Baseline QRS Paced QRS Baseline Pacing threshold Mean FU LVEF at Lead dislodgement
(ms) (ms) LVEF (%) (V) (months) FU (%) (%)
Zhang et al. LBBAPn=11 180x16 139+ 17 32+5 0.83+0.16 6.7 * 0
[34]
Wang et al. BiVP n=30 17519 142+ 15 26+5 1.00+0.58 6 39+12 0
[35] LBBAPn=10 184+19 123+ 17 27+4 0.54+0.11 46+9
Li et al. [36] BiVP n=54 - 159+22 — 1.22+0.62 6 35+11 O
LBBAP n=37 176+17 125+12 29+5 0.81+0.30 44+9
Wuetal. [37] BiVPrn=54 161 +18 135+20 30+6 0.93+0.58 12 ok 0
HBP n=49 170+ 19 101 +15 30+6 1.35+0.73 2
LBBAPn=32 166+16 111+11 31+7 0.49+0.13 0
Vijayaraman LBBAP 152+32 137422 33+ 10 0.60+0.30 6 44+11 25
et al. [40e9] n=325
Huang et al. LBBAPn=63 169+16 118+ 12 33+8 0.50+0.15 12 5510 O
[38]
Liet al. [39] LBBAPn=25 164429 123+ 11 35+7 0.80+0.30 9 47+10 O

Cano O. et al; Curr Cardiol Rep. 2021 Oct 1;23(11):155



Complication associated with LBBAP

Study Patients Lead dislodgement Significant Lead Acute septal Delayed septal ~ Other (n, %)" Overall (n, %)
(n) (n, %) threshold revision perforation perforation (n,
rise (n, %) (n, %) (n, %) %)
Padala et al. [9] 341 3(0.9) 1(0.3) 3(0.9) 15 (4.9) 0 9 (2.8) 28 (8.9)
Suetal. [3]1ee] 632 2 (0.3) 6 (1) 2 (0.3) 2(0.3) 1(0.2) 3(0.5) 14 (2)
Vijayaraman et al. 28 0 0 0 0 0 0 0
[32]
Chen et al. [269] 237 2 (0.8) 0 3(1.3) 0 10.4) 0 3(1.2)
Vijayaraman et al. 100 3(3) 0 3(3) 3(3) 0 1(1) 7(7)
[6ee]
Lietal. [27] 87 0 0 0 0 0 0 0
Wang et al. [28] 66 2(3) 0 34.6) 0 1 (L.5) 0 34.5)
Hou et al. [29] 56 0 0 0 0 0 0 0
Vijayaraman et al. 325 5(2.5) 2 (0.6) N/A 10 (3.6) 0 7 (2.5) 24 (8.6)
[40ee]
Huang et al. [38§] 63 0 0 0 0 0 0 0
Ravi et al. [25] 57 6 (10.5) 0 3(5.3) 0 1 (1.8) N/A 7(12.3)
Chen et al. [24] 612 2 (0.3) 0 4 (0.6) 0 2 (0.3) 0 4 (0.6)
Total 2604 25 (1) 9(0.3) 21 (0.8) 30 (1.2) 6 (0.2) 20 (0.8) 90 (3.5)

“Other complications including pocket hematoma requiring surgical revision, pneumothorax, stroke, coronary artery injury, and infection

Cano O. et al; Curr Cardiol Rep. 2021 Oct 1;23(11):155



MELOS — MULTICENTER EUROPEAN LEFT BUNDLE BRANCH AREA PACING OUTCOMES STUDY

Prospective, multicenter,
4 registry-based observational study

9
2533 14
Participants European centres A B

LBBAP implantation success
Bradycardia indication success ~ 92.4%
Heart failure indication success  82.2%

Fluoroscopy time [min]

Probability of LBBAP success

LBBAP lead complications 8.3% A
= v ' ¢ Acute perforation to LV 3.7% 1 | | |
e : Lok ¢ Lead dislodgement 1.5% B o5l LT |
 69.5% 21.5% 7\ * Acute chest pain 1.0% g N
¢ Capture threshold rise 0.7% g
* Acute coronary syndrome 0.4% £
Independent predictors of LBBAP lead implantation failure » Trapped/damaged helix 0.4% £ o
Heart failure indication OR 1.49, 95% Cl 1.01-2.21 * Delayed perforation to LV 0.1% o | | |
Baseline QRS duration, per 10 ms ~ OR 1.08, 95% CI 1.03-1.14 o Other 0.7% ° ol - L L
LVEDD, per 10 mm increase OR 1.53,95% ClI 1.26-1.86

Jastrzebski M. et al; European Heart Journal (2022) 00, 1-14



RCT of LBBP-CRT

LBBB-Resync (NCT04110431)
LBBP vs Biv-P

*
*

His-Alt_2 (NCT 04409119) sl
Direct HBP/LBBP vs Biv-P A

LB-CRT trial (NCT05434962) E
LBBP vs Biv-P (non inferiority)

40 pts with HF, LVEF < 35%, LBBB

125 pts with HF, LVEF < 35%, LBBB, NYHA 3-4

176 ptsin 11 centers
Class I-1l CRT indication
LBBB defined by Strauss

Primary outcome

Primary outcome

Primary outcome

Changes in LVEF,LVESV and LVEDV

Success rate (LBBB correction)

Clinical composite score or |, 15% LVESV

Secondary Outcomes

Secondary Outcomes

Secondary Outcomes

QRSd LVEF LVEF

NT-proBNP 6-MWT Clinical composite score
NYHA NYHA 6-MWT

6-MWT Minnesota Score QoL

QoL QRSd HF-H, CV and global mortality
All Cause Mortality, HF-H, CV-H, VA NT-proBNP Cardiac transplantation

Complications

Ventricular arrhythmias

Device related complications

F-Up 6 month

F-Up 6 month

F-Up 12 month




Randomized Trial of Left Bundle Branch g
vs Biventricular Pacing for Cardiac
Resynchronization Therapy

- CARE-HF:EF T 3.7% @ 3mand 6.9% @ 18 m

40 NICM Patient _ _ . 0
b MADIT-CRT: EF 1 8% @ 12 m

Randomization (1:1)

EF T 5.9% @ 6 months

Treatment Effect at 6 Months:5.6
(95% Cl: 0.3-10.9)

P=0.039

W
@]
]

?

?

LEBP-CRT Group [y (il R Yy BiVP-CRT Group
(N=20) = Buiiilbht il ttll (n=20)

Change of LVEF from Baseline (%)

@]
|

LBBP-CRT BiVP-CRT

LBBP-CRT LBBP-CRT BIVP-CRT BiVP-CRT
Intention-to-Treat [Per-ProtocoifPer-Protocoll Intention-to-Treat
(n=20) (n=18) (n=16) (n=20)

Wang Y. et al; J Am Coll Cardiol 2022;80:1205-1216



2021 ESC Guidelines on cardiac pacing and Only HBP is contemplated in current European GL
cardiac resynchronization therapy as alternative to traditional (RV and BIV) pacing

BUT

Recommendations for using His bundle pacing

Recommendations Class® Level®
In patients treated with HBP, device program- - None Of RCTs states Ble - rather CRTI I |
ming tailored to specific requirements of HBP is 1 C

recommended.*30%31

In CRT candidates in whom coronary sinus lead - BelieVing that BIVp, Epica rdial, NOﬂ‘PhYSiOlOgical
implantation is unsuccessful, HBP should be con- paCing iS better that « paCing» Chosen by nature iS
sidered as a treatment option along with other lla B . .

impertinence not EBM!!!

techniques such as surgical epicardial
lead 318424440443

In patients treated with HBP, implantation of an _ EVOIUtion iS the |argeSt RCT' I
RV lead used as ‘backup’ for pacing should be
considered in specific situations (e.g. pacemaker

dependency, high-grade AVB, infranodal block,

lla C
by Pacl'ng.threShOId’ Pla.nned AYJ ablat'on? or Recommendations for using left bundle branch area pacing cannot
il Seningf in the calse of zsues with detection therefore be formulated at this stage. However, conduction system
(eg .rls ° Ve.n Hc.u artn érsezzn“nggfver pacing (which includes HBP and left bundle branch area pacing) is
sensing of atrial/His potentials).” =" ) . .
very likely to play a growing role in the future, and the current rec-
HBP with a ventricular backup lead may be con- . . . . .
S Po ) [ ommendations will probably need to be revised once more solid evi-
sidered In patients In whom a pace-and-ablate
P , P , dence of safety and efficacy (from randomized trials) is published. A
strategy for rapidly conducted supraventricular IIb C i ) o
o : comparison of RV pacing, HBP, and left bundle branch area pacing is
arrhythmia is indicated, particularly when the . )
197,199,200,318 provided in Supplementary Table 12.

intrinsic QRS is narrow.

Glikson M. et al; Eur Heart J. 2021 Sep 14;42(35):3427-3520



