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Zmena nomenklatury

o CRT (SRL) # biventrikularni stimulace

o CRT neb(korektivnl' stimulace)

e ?: Stupen resynchronizace LKS u LBBB/IVCD
pri pouziti jednotlivych metod

e ?: Evidence technickeho uspeéchu, klinickeho
benefitu a bezpecnosti



W LBBAP vs. Biv?
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Funkcni longitudinalni disociace

No Conduction Disease
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Activation time (ms)

70

= QRS 162 ms
LVAT 90 ms

Right ventricular pacing

“ QRS 164 ms
» LVAT 115 ms

Left bundle branch block

« QRS 194 ms
* LVAT 108 ms

QRS 132 ms
LVAT 60 ms

QRS 131 ms
LVAT 69 ms

Biventricular pacing

QRS 126 ms

LVAT 74 ms



QRS duration (ms)

Cardiac resynchronization therapy

LBBP delivers greater acute electrical and mechanical resynchronization and hemodynamic
improvement than BVP in predominantly nonischemic heart failure patients with LBBB
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Metaanalyza |2 studii

. o
Table 1  Study characteristics N - 3004 PaCIentu
85% Mean
r— follow-up
Study Country of Total duration NOS
First author, year design origin cohort LBBAP BiVP (mo) CRT criteria used score
Guo et al, 2020° Prospective China 42 21 21  14.3 QRSd >150 ms, typical LBBB 8
li et al, 2020 Prospective | China 81 27 54 6 LBBB (QRSd N/A) 7
Wang et al, 2020° Prospective | China 40 10 30 6 ORSd =140 ms (men) and 7
=130 ms (women), typical
LBBB
Wu et al, 20217 Prospective | China 86 32 54 12 Typical LBBB (QRSd N/A) 8
Lju et al, 2021*° Prospective | China 62 27 35 6 QRSd >150 ms, typical LBBB 7
Chen et al, 2022 Prospective | China 100 49 51 12 QRSd >150 ms, typical LBBB 8
Hua et al, 2022™ Prospective | China 41 21 20 23.71 QRSd >150 ms, typical LBBB 8
Wang et al, 2022 RCT China 40 20 20 6 QRSd =140 ms (men) and N/A
=130 ms (women), typical
_ LBBB
Liang et al, 2022" Retrospective \China___/ 491 154 337 31 QRSd >130 ms 8
Rademakers et al, 2023” Prospective The Netherlands 80 40 40 6 QRSd =150 ms, typical LBBB 7
Ezzeddine et al, 2023'®  Retrospective United States, 169 50 119 8 (LBBAP) and QRSd >120 ms 8
Spain, Canada 10 (BiVP)
Vijayaraman et al, 2023Y Retrospective North America, 1778 797 981 33 NYHA II-IV, LVEF <35%, and 8
Asia, Europe indication for CRT or

expected V-pacing =40%

BiVP = biventricular pacing; CRT = cardiac resynchronization therapy; LBBAP = left bundle branch area pacing; LBBB = left bundle branch block; LVEF = left
ventricular ejection fraction; N/A = notavailable/not reported; NOS = Newcastle-Ottawa Scale; NYHA = New York Heart Association; QRSd = QRS duration; RCT
= randomized controlled trial.

Yousaf A et al. Heart Rhythm 02 2023;4:671-680. DOI: 10.1016/j.hr00.2023.06.01 |



A

Improvement in LVEF

LBEP BiVP Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Guo et al, 2020 205 96 21 154 11.2 21 4.7% 0.48 [-0.13, 1.09] 2020 =
Li et al, 2020 15.5 6.6 27 7.8 7.2 54 ©.8% 1.09 [0.60, 1.58] 2020
Wang et al, 2020 189 6.7 10 13 20.8 30 3.5% 0.31 [-0.41, 1.03] 2020 —
Wu et al, 2021 24 12.1 32 16.8 15.7 54 8.1% 0.49 [0.05, 0.94] 2020 A —
Liu et al, 2021 17.2 93 27 13.7 11.5 35 6.5% 0.33 [-0.18, 0.83] 2021 A
Chen et al, 2022 20.9 11.8 49 15.2 10 51 9.5% 0.52 [0.12, 0.92] 2022 ——
Hua et al, 2022 15.7 14.6 21 12.8 11.1 20 4.7% 0.22 [-0.40, 0.83] 2022 I
Wang et al, 2022 21.1 14.2 20 15.6 10.9 20 4.5% 0.43 [-0.20, 1.05] 2022 -1/
Rademakers et al, 2022 15.2 1L7 40 9.6 12.1 40 8.0% 0.47 [0.02, 0.91] 2022
Vijayaraman et al, 2023 13 12 797 10 12 981 32.1% 0.25 [0.16, 0.34] 2023 -
Ezzeddine et al, 2023 10 12.5 44 73 9.4 119 11.6% 0.26 [-0.09, 0.61] 2023 e
Total (95% ClI) 1088 1425 100.0% 0.40 [0.25, 0.54] ‘
Heterogeneity: Tau? = 0.01; Chi® = 13.91, df = 10 (P = 0.18); I’ = 28% _51 _(i = 055 51
Test for overall effect: Z = 5.44 (P < 0.00001) Favours BiVP Favours LBBP

B Echocardiographic response rate

LBBP BiVP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Li et al, 2020 24 27 36 54  B.5% 1.33 [1.06, 1.68] 2020
Wang et al, 2020 10 10 19 30 5.8% 1.52 [1.12, 2.05] 2020
Wu et al, 2021 30 32 33 54 8.5% 1.53 [1.22, 1.93] 2020 _—
Guo et al, 2020 19 21 17 21 7.6% 1.12 [0.87, 1.43] 2020 —_———
Liu et al, 2021 24 27 24 35 7.1% 1.30 [1.00, 1.68] 2021 —
Rademakers et al, 2022 25 29 28 36 8.7% 1.11 [0.88, 1.39] 2022 -1
Chen et al, 2022 42 49 41 51  12.0% 1.07 [0.89, 1.27] 2022 T
Wang et al, 2022 18 20 18 20 9.9% 1.00 [0.81, 1.23] 2022 —
Ezzeddine et al, 2023 32 44 57 95 7.9% 1.21[0.95, 1.55] 2023 1
Vijayaraman et al, 2023 492 667 495 757 23.9% 1.13 [1.05, 1.21] 2023 =
Total (95% CI) 926 1153 100.0% 1.19 [1.10, 1.29] <
Total events 716 768

Heterogeneity: Tau? = 0.01; Chi* = 14.67, df = 9 (P = 0.10); I* = 39%
Test for overall effect: Z = 4.22 (P < 0.0001)
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Yousaf A et al. Heart Rhythm 02 2023;4:671-680. DOI
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A Reduction in QRS duration
LBBBP BiVP Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Wang et al, 2020 -60.8 21.4 10 -33 246 30 6.0% -1.14[-1.90,-0.38] 2020
Wu et al, 2021 -55.4 19.7 32 -25.3 27.2 54 9.4% -1.21[-1.68,-0.73] 2020
Guo et al, 2020 -56 19.3 21 -33.5 19.7 21 7.1% -1.13[-1.79, -0.48] 2020 —_—
Li et al, 2020 -53.7 223 27 -22.2 375 54 9.3% -0.94[-1.42,-0.45] 2020 —
Liu et al, 2021 -64.1 189 27 -32.5 22.3 35 8.1% -1.49[-2.06,-0.92] 2021 —_—
Rademakers et al, 2022 -43 219 40 -13 29.6 40 9.4% -1.14[-1.62,-0.67] 2022 ——
Chen et al, 2022 -50.1 20.3 49 -31 183 51 10.3% -0.98 [-1.40, -0.57] 2022 —_—
Hua et al, 2022 -48.6 34.7 21 -20.7 31.3 20 7.2% -0.83[-1.47,-0.19] 2022 B S—
Wang et al, 2022 -43.1 19 20 -38.1 19.2 20 7.4%  -0.26 [-0.88, 0.37] 2022
Ezzeddine et al, 2023 -26.1 32.6 44 6.8 55.1 119 11.3% -0.65[-1.01,-0.30] 2023 —
Vijayaraman et al, 2023 -33 339 797 -16 33.8 981 14.5% -0.50[-0.60, -0.41] 2023 Wy
Total (95% ClI) 1088 1425 100.0% -0.90[-1.14, -0.66] ’
Heterogeneity: Tau® = 0.10; Chi® = 35.88, df = 10 (P < 0.0001); I’ = 72% _=2 _11 Z=I. }
Test for overall effect: Z = 7.37 (P < 0.00001) Favours LBBP Favours BiVP
B Reduction in LVEDD
LEEP BiVP Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Guo et al, 2020 -11 116 21 -9.4 10.4 21 10.0%  -0.14[-0.75, 0.46) 2020
Li et al, 2020 =7.2 11.7 27 =32 9.9 54 12.9% -0.38 [-0.84, 0.09] 2020 =
Wang et al, 2020 -11.1 4.5 10 -8.7 6.8 30 8.2% -0.37 [-1.09, 0.35] 2020 I
Chen et al, 2022 -12.6 9 49 -7.4 13.2 51 14.6% -0.46 [-0.85, -0.06] 2022 — &~
Rademakers et al, 2022 -6.9 10.3 40 -1.6 11.8 40 13.4% -0.47 [-0.92, -0.03] 2022
Hua et al, 2022 -10.6 12 21 -5.3 10.8 20 9.8%  -0.45[-1.08, 0.17] 2022 —_—
Wang et al, 2022 -11.4 1.2 20 -10.64 1.2 20 9.5% -0.62 [-1.26, 0.02] 2022 — = |
Vijayaraman et al, 2023 -46 7.8 797 -5.2 86 981 21.5% 0.07 [-0.02, 0.17] 2023 ull
Total (95% CI) 985 1217 100.0% -0.31[-0.57, -0.05] -’-
Heterogeneity: Tau? = 0.08; Chi®* = 21.01, df = 7 (P = 0.004); I* = 67% _:1 _d 5 b 0:5 1

Test for overall effect: Z = 2.35 (P = 0.02)

Yousaf A et al. Heart Rhythm 02 2023;4:671-680. DOI: 10.1016/j.hr00.2023.06.01 |

Favours LBBP Favours BiVP



C Hospitalization for heart failure exacerbation

LBBP BivVP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Cuo et al, 2020 0 21 0 21 Mot estimable 2020
Li et al, 2020 0 27 0 54 Mot estimable 2020
Wang et al, 2020 0 10 1 30 0.3% 0.94 [0.04, 21.40] 2020
Wu et al, 2021 0 32 3 54 0.3% 0.24 [0.01, 4.47] 2020
Hua et al, 2022 4 21 4 20 1.6% 0.95[0.27, 3.30] 2022 B E—
Liang et al, 2022 16 154 60 337 9.2% 0.58 [0.35, 0.98] 2022 -
Wang et al, 2022 0 20 0 20 Not estimable 2022
Rademakers et al, 2022 1 29 2 36 0.4% 0.62 [0.06, 6.51] 2022
Chen et al, 2022 2 49 5 51 1.0% 0.42 [0.08, 2.05] 2022 —
Vijayaraman et al, 2023 166 797 275 981 87.2% 0.74 [0.63, 0.88] 2023 .
Total (95% CI) 1160 1604 100.0% 0.72 [0.62, 0.85] +
Total events 189 350
Heterogeneity: Tau? = 0.00; Chi’* = 2.02, df = 6 (P = 0.92); I = 0% o ‘51 051 | 150 160
Test for overall effect: Z = 4.04 (P < 0.0001) Favours LBBP Favours BiVP
D All-cause mortality
LBEBP BivP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Randoem, 95% Cl
Wang et al, 2020 0 10 0 30 Not estimable 2020
Hua et al, 2022 1 21 1 20 0.7% 0.95 [0.06, 14.22] 2022
Rademakers et al, 2022 2 40 2 40 1.4% 1.00 [0.15, 6.76] 2022
Wang et al, 2022 0 20 0 20 MNot estimable 2022
Chen et al, 2022 0 49 0 51 Not estimable 2022
Vijayaraman et al, 2023 99 797 168 981 97.9% 0.73[0.58, 0.91] 2023 .
Total (95% CI) 937 1142 100.0% 0.73 [0.58, 0.92] &
Total events 102 171
Heterogeneity: Tau? = 0.00; Chi? = 0.14, df = 2 (P = 0.93); I = 0% ' t i l
Test for overall effect: Z = 2.71 (P = 0.007) 0.05 I?a.fours LBBP LFavours BiaP 0

Yousaf A et al. Heart Rhythm 02 2023;4:671-680. DOI: 10.1016/j.hr00.2023.06.01 |



Table 2

Baseline patient and procedural characteristics

NYHA
First Author, Female functional ACE Procedure Fluoroscopy | Implant | Reported
Year (%) Intervention Age (y) HTN DM AF NICM LVEF (%) LVEDD (mm)  class inhibitor BB QRSd (ms) time (min)  time (min) success f| Complications)
Guoetal, 2020° 24 (57) LBBAP 66.1 = 0.7 9 (43) 2 (38) 3(14) 19 (90) 300 =50 649*7.2 3.0+0.7 19 (90) 20(95) 167.7 = 14.9 N/A 17.9 = 7.1 | 21(87) | Transient third-degree
AVB 4 (19)
BiVP 65.1 = 7.5 7(33) 1(5) 1(5) 19 (90) 298 =41 667 *54 3.0*0.7 19 (90) 21(100) 163.6 = 13.8 N/A 37.8 = 14.2] N/A Transient third-degree
AVB 1 (5)
Lietal, 20207 34 (42) LBBAP 57.5 = 9.8 7 (28) 4 (16) 5 (20) 23 (85) 28845 665*8.0 3.1%0.7 27 (100)  25(93) 178.2 = 188 N/A 16.9 = 6.4 | 30 (81) |N/A
BiVP 58.5 = 8.5 3(25) 2(17) 2(17) 46 (87) 27249 694=*51 3.0%0.7 54 (100) 53 (98) 180.9 = 29.7 N/A 30.6 = 9.2 | N/A N/A
Wang et al, 8 (20) LBBAP 64.80 + 7.25 N/A N/A N/A 9(90) 26.80 = 3.85 68.60 + 7.15 2.90 + 0.74 8 (80) 10 (100) 183.6 + 19.27 N/A N/A N/A N/A
2020° BiVP 62.93 + 10.33 N/A N/A N/A 27 (90)  26.38 = 5.27 70.37 * 7.59 3.07 + 0.74 26.1(87) 27 (90) 174.6 = 19.48 N/A N/A N/A N/A
Wu etal, 2021° 43 (50) LBBAP 67.2 = 13 16 (50) 12 (37) 7(22) 31 (97) 309 =7.3 N/A 2.8+0.5 29 (91) 27 (84) 166.2 = 16.2 98.4 +36.5 5.2+ 41 | N/A N/A
BivP 68.3 + 10 27 (50) 16 (30)  11(20) 47 (87) 30.0 6.2 N/A 28+0.6  49(91)  4B(89) 161.1+ 1B.2 1227 +53.5 103 = 4.4 | N/A N/A
Liuetal, 2021'° 28 (45) LBBAP 65.5 = 8.8 11 (41) 9 (33) 3(11) 20 (74) 299 =48 67.9*6.6 3.0*0.5 24 (89) 24(89) 177.1 = 16.7 N/A N/A 27 (79) IN/A
BiVP 64.3 = 8.4 16 (46) 8 (23) 4(11) 27 (87) 205 = 4.9 N/A 2.8+ 0.6 33 (94) 32(91) 168.8 = 16.8 N/A N/A N/A N/A
Chen et al, 46 (46) LBBAP 67.14 + 8.88 14 (20) 12 (24) N/A 36 (73)  29.05 = 5.00 67.07 + 6.67 N/A 48 (08) 48 (98) 180.12 + 15.79 129.2 + 31.7 11.9 =58 | N/A RBB injury 10 (20)
2022 BiVP 64,37 = 874 16 (31) 10 (20)  N/A 41(80)  28.36 = 5.30 68.38 = 7.81 N/A 50 (98) 51 (100) 175.70 = 11.29 155.9 *+ 40.7 18.7 = 10.1] N/A LV lead dislodgement 1
(2)
Hua et al, 11 (27) LBBAP 65.50 = 6.91  6(28.57) 7(33.33) 5(23.81) 20 (95.24) 30.05 = 7.03 68.05 = 10.30 3.00 = 0.71 18 (85.71) 1B (86) 177.91 + 1467 1042 +7.4 95+20 | N/A N/A
2022" BiVP 67.50 + 11.69 11 (55) 5 (25) 4 (20) 17 (85)  31.40 = 9.30 66.60 * 11.50 3.05 = 0.89 18 (90) 17 (85) 177.50 = 16.99 127.8 + 24.7 13.8 5.5 | N/A N/A
Wang et azl, 20 (50) LBBAP 62.3 + 11.2 N/A N/A N/A 20 (100) 283 +5.3 66.4+8.1 2.40+0.50 18 (00) 19 (95) 174.6 + 143 1292 +31.7 11.9 = 5.8 | 18 (90) | Lead dislodgement 1
2022" (5)
BiVP 65.3 = 10.6 N/A N/A N/A 20 (100) 31.1*=5.6 66.4* 9.8 2.45*0.51 19 (95) 19 (95) 1747 = 141 155.9 = 40.1 18.7 = 10.1] 16 (80) | Pneumothorax 1 (5)
Liang et al, 160 (33) LBBAP 67 (61-73) 67 (44) 34(22)  46(30) 126 (82) 32 (28-37) 66 (60-73)  N/A 142 (92) 120 (78) 160 (150-180) 1105 + 35.7 14.6 + 6.8 | 141 (94) | N/A
20221 BiVP 63 (55-69) 130 (39) 79 (23) 70(21) 304 (90) 30 (25-36) 68 (61-75)  N/A 293 (87) 258 (77) 160 (150-180) 123.5 =+ 42.6 19.3 = 16.5] MN/A N/A
Rademakers 34 (42) LBBAP 68 = 13 34 (85) 8 (20) 9(23) 29 (72) 28+8 60 + 10 2.8+0.5 38 (95) 37 (93) 166 + 15 109 =32 14 =10 | 31(78) |None
et al, 2023** BivP 71+9 32 (80) 9(23)  13(33) 26 (65) 1+6 61+0 27+06  37(93) 38 (95) 150 + 16 137 +48  15+10 | N/A N/A
Ezzeddine et al, 66 (28) LBBAP N/A N/A N/A N/A N/A 314 +8.9 593 +7.9 N/A N/A N/A 150.5 = 34  N/A N/A N/A Lead revision 1 (2.1)
2023'° BiVP 70.6 = 11.9 89 (75) 46 (39) 58 (49) 87 (73) 34.6=12 582=*88 N/A 64 (54) 94 (79) 150.5 =34  N/A N/A N/A Lead revision 11 (9.2)
Vijayaraman 575 (32) LBBAP 69 +12  529(66) 317 (40) 286 (36) 479 (60) 275=+6.2 60 + 9 28+0.6 325(41) 716(90) 160 + 28 142 +55 17 +15 | N/A Pericardial effusion 4
etal, 2023 (0.5),
pneumothorax 3
(0.4), lead
dislodgement 13
(1.6), infection 6
(0.8)
BiVP 68 =12 614 (63) 381 (39) 364 (37) 550 (56) 26.6 = 6.4 63+0 27 +0.6 412 (42) 871 (89) 160 + 24 124 =48 16 =12 | N/A Pericardial effusion 10
(1), pneumothorax
o , v v ° o . 5 (0.5), lead
B ~ .
78-94% uspésnost LBBAP (MELOS: 82-92%) vs.=95-98% biv. dslodgemert 3¢
"/ 1

(2.1)

Yousaf A et al. Heart Rhythm 02 2023;4:671-680. DOI: 10.1016/j.hr00.2023.06.01 |



A Procedural duration
LBBP BiVP Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year IV, Rand 95% CI
Wu et al, 2021 98.4 36.5 32 122.7 535 S4 16.3% -0.50[-0.95, -0.06] 2020
Chen et al, 2022 129.2 31.7 49 155.9 40.7 51 16.7% -0.72[-1.13,-0.32] 2022 —
Liang et al, 2022 110.5 35.7 154 123.5 35.7 337 183% -0.36(-0.56,-0.17] 2022 - X, - , v ’ ' '
Wang et al, 2022 104.2 173 20 127.8 247 20 13.9% -1.08[-1.75,-0.42) 2022 _— B’ C 2 H
Rademakers et al, 2022 109 32 40 137 48 40 16.2% -0.68[-1.13,-0.23] 2022 —_— VYV IN€ vVice nez cee
Vijayaraman et al, 2023 142 55 797 124 48 981 18.7% 0.35 [0.26, 0.45] 2023 -
Total (95% CI) 1092 1483 100.0% -0.46 [-0.95, 0.02] B
Heterogeneity: Tau? = 0.33; Chi® = 96.16, df = 5 (P < 0.00001); I* = 95% _42 -'Ll ) t 5
Test for overall effect: Z = 1.87 (P = 0.06) Favours LBBP Favours BiVP
B Fluoroscopy time
LBBP BiVP Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Guo et al, 2020 179 7.1 21 37.8 142 21 10.0% -1.74 [-2.46, -1.02] 2020
Li et al, 2020 16.9 6.4 27 396 9.2 54 10.6% -2.68[-3.31,-2.06] 2020 —
Wu et al, 2021 52 4.1 10 103 44 30 9.7% -1.15[-1.92, -0.39] 2020 —_—
Chen et al, 2022 119 5.7 49 18.6 10.1 51 11.9% -0.81[-1.21,-0.40] 2022 —
Hua et al, 2022 95 1.9 21 138 5.4 20 10.4% -1.05[-1.71,-0.39] 2022 —F
Wang et al, 2022 20.1 6 20 265 4.1 20  10.2% -1.22 [-1.90, -0.54] 2022 —
Liang et al, 2022 146 6.8 154 193 165 337 12.7% -0.33[-0.52,-0.14] 2022 -
Rademakers et al, 2022 14 10 31 15 10 38 11.5% -0.10 [-0.57, 0.38] 2022 -
Vijayaraman et al, 2023 17 15 797 16 12 981 13.0% 0.07 [-0.02, 0.17] 2023 W
Total (95% CI) 1130 1552 100.0% -0.94 [-1.42, -0.47] <
Heterogeneity: Tau® = 0.45; Chi* = 140.28, df = 8 (P < 0.00001); I* = 94% + ?1 + 2

Test for overall effect: Z = 3.92 (P < 0.0001) _Favour_s LBBPU Favours BiVP

Cc Pacing threshold at implantation
LBBP BiVP Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl _Year 1V, Rand 95% CI
Wang et al, 2020 0.69 0.26 10 092 04 30 9.0%  -0.61[-1.34,0.12] 2020 B

Wu et al, 2021 0.49 0.13 32 0.93 0.58 54 13.8% -0.93 [-1.39, -0.47] 2020

Guo et al, 2020 0.48 0.22 21 1.12 0.46 21 9.2% -1.74(-2.46, -1.02] 2020 —

Li et al, 2020 0.81 0.31 27 122 0.62 54 13.4% -0.75([-1.23,-0.28] 2020 —_—

Wang et al, 2022 0.54 0.11 20 1 0.58 20 10.0% -1.08([-1.75,-0.41] 2022 —

Chen et al, 2022 0.92 0.22 49 1.45 0.39 51 13.8% -1.65[-2.11,-1.20] 2022 —

Hua et al, 2022 0.78 0.22 21 103 03 20 10.3% -0.94 [-1.58, -0.29] 2022 —

Vijayaraman et al, 2023 0.72 04 797 115 0.7 981 20.5% -0.73(-0.83,-0.64] 2023 -

Total (95% CI) 977 1231 100.0% -1.03 [-1.32, -0.74] -

Heterogeneity: Tau’ = 0.10; Chi® = 23.18, df = 7 (P = 0.002); I’ = 70% -:Z + + 1

Test for overall effect: Z = 6.93 (P < 0.00001)

-1 0
Favours LBBP Favours BiVP

Yousaf A et al. Heart Rhythm 02 2023;4:671-680. DOI: 10.1016/j.hr00.2023.06.01 |



International Collaborative LBBAP Study (I-CLAS)

Multicentricka retrospektivni observacni studie

|8 center (1/2018-6/2023)

Celkem 2579 pts (BVP, 1 1 18; LBBAP, 1461)

Propensity match analysis (n=1560; 780 BVP a 780 LBBAP)

Bez signifikantnich rozdili mezi BVP a LBBAP v:
o Délka procedury (117 = 42 min vs |13 + 45 min; P = 0,09)
o Skia cas (15,4 £ Il minvs. 15,7 £ 14 min; P =0,59)

Akutni stimulacni prahy byly nizsi u LBBAP ve srovnani s LVp
(0,7 0,4V vs I, £0,6V;P <0,001).

Niz3i pocet komplikaci u LBBAP nez u BVP (3,5% vs 6,5%; P =
0,004)

Morcos R et al. Heart Rhythm 2025;22:2028-2037. DOI: 10.1016/j.hrthm.2025.04.005



Primary Outcome of Death or HFH (PSM, n=1560)

1.0

- LBBAP
--- BVP

0.9

0.8

0.7

0.6

Freedom from Death or HFH

30.8%
05 HR 0.81 (95% Cl 0.66-0.99); log-rank p = 0.048
h 0 1 2 3 4 S 6
Time to Death or HFH
— LBBAP 768 602 381 ‘ 190 25 5 0
= BN 770 619 472 315 166 47 9

Morcos R et al. Heart Rhythm 2025;22:2028-2037. DOI: 10.1016/j.hrthm.2025.04.005



Heart Failure Hospitalization (PSM, n=1560)

e - LBBAP
\\M -
0.9
i
LL -+ +
:E: o 13.6%
o
“'é - 20.8%
(@]
©
Q
Q 06
e
HR 0.63 (95% Cl 0.49-0.82); log-rank p < 0.001
0.5
04
0 1 2 3 4 5 6
Time to HFH (Year)
- LBBAP 771 630 411 221 51 6 0
--- BVP 770 621 495 353 187 54 9

Morcos R et al. Heart Rhythm 2025;22:2028-2037. DOI: 10.1016/j.hrthm.2025.04.005



All-Cause Mortality (PSM, n=1560)

1.0

- LBBAP
- BVP
0.9
ﬁ " e 12.4%
(]
(]
£
g 18.2%
£
O o6
8 HR 0.82 (95% Cl 0.63-1.07); log-rank p =0.156
(]
&
0.5
0.4
0 1 2 3 4 S 6
Time to Death (Year)
- LBBAP 775 653 423 911 40 5 0
— BVP 778 687 537 367 194 53 10

Morcos R et al. Heart Rhythm 2025;22:2028-2037. DOI: 10.1016/j.hrthm.2025.04.005
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Echocardiographic Outcomes

LV Ejection Fraction Responder Status
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Morcos R et al. Heart Rhythm 2025;22:2028-2037. DOI: 10.1016/j.hrthm.2025.04.005



CENTRAL ILLUSTRATION: Primary and Secondary Endpoints of the
CONSYST-CRT Trial (Intention-to-Treat)

CONSYST-CRTTrial N = |34 pts
Noninferiority of . Compared to !/ at 12-Month Follow-Up:

Primary Endpoint Secondary Endpoints

All-cause mortality, 40%
cardiac transplant, heart  309% 4
failure hospitalization,
or LVEF improvement ~ 20% 4
<5 points 10% 4

0%

Pujol-Lopez M, et al. JACC Clin Electrophysiol. 2025;11(8):1820-1831.




Conduction system pacing versus biventricular pacing for cardiac resynchronization:

The CSP-SYNC randomized single center study

62 patients randomized
* EF<35% 150
« LBBB acording to Strauss criteria ’
« Ischemic (32%) and non-ischemic cardiomyopathy
F 125
w
N=31 N=31 Change of EF after 6 months s
10.0
<
Crossover from LBBAP to BiV 1 patient (3.2 %)
................................................ 4
7.5

6 months

| |

10 -
0.167
5-
Clinical and ECHO assesment at 1,6 and 12 months
Primary endopoint: EF change after 6 months = rm')nlh A mc:mhs

Change of EF during 12 months

ALVEF (%)

Table 2 Echocardiographic and electrocardiographic endpoints after 6 months with results of the longitudinal tests with non-inferiority
P-values and superiority P-values. P-values are adjusted with Holm's method, and 95% confidence intervals are unadjusted.

LEBAP Biv Mean difference between P-value P-value
Difference (95% CI) Difference (95% CI) groups (95% CI) non-inferiority superiority
Primary
ALVEF (%) 14.0 (11.2-16.8) 85 (5.6-11.2) 5.6 (1.6-9.5) < 0.001 0.071
Secondary
ALVESY (mL) —64 (=78 to =50) —40 (=54 to =25) =24 (-44to —4) < 0.001 0.034
AQRS (ms) =33 (=40 to -26) =32 (=39 to =25) =-1(-11t09) 0.028 1

LVEF, left ventricular ejection fraction; LVESV, left ventricular end-systolic volume.

< 0.001 for noninferiority

-=- LBBAP
- BIV

<0.001[

-+ LBBAP
- BIV

12 months

Zizek D et dl.
Europace (2025) 27, euaf! 92



HeartSync-LBBB Trial

Results

From October 2020 Patients with LVEF < 35% Randomization

to March 2022 and left bundle branch
block (n=218)

Table 1. Baseline Clinical and Demographic Characteristics of Patients who Underwent

Six Enrolled centers «7 patients met exclusion LBBP (n=100) BiVP (~100)
. . crtena i
Prospective, single-blind, « 11 patients declined to Demographics
randomized, controlled participate Age (years) 643295 65.3%9.5
Randomization 1:1 Male 67 (67.0%) 69 (69.0%)
{n=200)
Nonischemic cardiomyopathy 84 (84.0%) 81(81.0%)
Comorbidities
LBBP (n=100) BiVP (n=100) Hypenrtension 26(26.0%) 28 (28.0%)
Diabetes mellitus 21(21.0%) 23(23.0%)
( d ov LBBP R i :
(’_“Osse over to Baseline QRS duration (ms) 169.8 = 19.0 167.0 = 18.0
+ Unfavorable venous anatomy
""""" 1 (n=4) s dptalab et ety NYHA class 2905 3006
* High pacing threshold (n=1) .
\ * Plrenic nerve stimulation (n-1) ) Echocardiography
LVEF (%) 283=38 281250
2 R
2 crossed over to BiVP LVEDD (mm) 66.1=73 669%7.0
----------- 1 * Failure to screw focesceaca
the lead (n=2) LVESD (mm) 56.6=8.3 569 8.1
(. J/ g
Medications
100 LBBP as Median follow-up 100 BiVP as ACEUARB/ARNI 97 (97.0%) 98 (98.0%)
intention-to-treat A intention-to-treat 5 < (9
duration: 36 (33, 39) Beta-blockers 96 (96.0%) 95 (95.0%)
months Spironolactone 94 (94.0%) 92 (92.0%)

Chen X et al. EHRA 2025 (Shanghai, China)



Results

® Echocardiographic measurements between groups at 6-month and last time follow-up.

P<001

pbo0t % P00t [SRAELA
A 80
& 20209 501199 572186 s
92274 EGO 4412106 60
| 3
- £ E
z g 5
: g :
2 20 ~ 2
0 0
LBBP BVP LBBP BVP LBBP BVP
® 6-month follow-up.
P <0.01 P <0.01
' i 001
60 481299 80 |<_|
603272
415:86 1567 =
— 60
Ea E
1* £
: 2w
S 20 g
3 = 20
: 0 T 0 T
LBBP BVP LBBP BVP LBBP BVP

® Last time follow-up.

Chen X et al. EHRA 2025, Shanghai, China



Results

® Response rate and super-response rate at 6-month and last time follow-up.

Parcentage (%)

Response rate Super-response rate
P =034 | P <0.01
100 I 1 -
5% B1% -
- Bl
£ g
@ . 6%
B0 @
g g
c =
g 40 g
&
. &
[1] T T
LEBP BVP LBBP BVP

® 6-month follow-up.

Response rate Super-response rate
P=021
100~ | I 80+ P=001
0% I I
84% 65%
80 F 60
60 2 4%
40
404 g
5
20 & 209
o T /] T
LBBP BVP LEBP BVP

® | ast time follow-up.

Chen X et al. EHRA 2025, Shanghai, China



Primary endpoint

® [ntention-to-treat analysis showed that the incidence of the primary endpoint (all-cause
mortality and HFH) in LBBP was significantly lower than in BVP (P < 0.01).

Median follow-up
duration: 36 (33, 39)
months

All-cause mortality or heart failure
hospitalization

04

0.3

0.2

0.1

0.0

Patients at risk

Hazard ratio 0.26 (95% C1 0.12-0.57)

P<0.01 LBBP
-1 BiVP
J
I
it
o
I 1 I T 1
0 12 24 36 48
Time to event (month)
100 ] 74 45 1
100 97 92 72 2

Chen X et al. EHRA 2025, Shanghai, China



Secondary endpoint

® Individual outcomes of HFH (p< 0.01) and all-cause mortality (P = 0.25).

04 R
Hazard (0 0. 0.23 (99% €1 0.0.0.32) LBBP Hazard ratio 0 40 (95% C1 0.08-2 04) LBBP
P<001 BiVP P=025 " BIVP
s
g 034 03+
N 2
s 3
8
s 5
3 £
£ 024 g 024
2 E
3 ®
g z
© <
$ o1 0.1
x
00+ I 00
T T T T T T T T T T
0 2 2 * @ ° 12 £ % @
Time to event (month) Time to event (month)
Patients at risk Patients at risk
BivP 100 100 o7 56 1
s 1% o 2 b : Casp 100 100 % 15 2

Chen X et al. EHRA 2025, Shanghai, China



Dnesni realita

e Soucasna guidelines HRS/APHRS/LAHRS doporucuji BiV
ve u pacientu s LBBB, LVEF <35%, QRS =150 ms a

CHSS na GDMT
o CSP ve , pokud je vysledek BiV suboptimalni/bail-out
° Jinak ma CSP v teto indikaci

o Bezi velka studie ,,Left vs Left”, n=2136 pts se CRT
indikaci, randomizace na CSP vs BVP (sila studie by méla

byt dostatecna k prokazani superiory (prim. cil je celk.
mortalita + HFH behem 5 leteho f-upu)

o Bezi i mensi studie (BATTLE, LeCaRT)



Co Ize 11.10.2025 tvrdit prakticky s jistotou!?

* LBBAP = non-inferior to BiV (bail-out)
e LBBAP = first among equals?

* LBBAP = preferred (as better) amongst others!?

LETTER T0 THE EDITOR.

Left bundle branch g
biventricular pacing c2
a requiem for biventrj

onization therapy vs
ation therapy-time to write
aresynchronization therapy

Akshyaya Pradhan, Daljeet Saggu, Monika Bhandari




One size fits all? — individualizovany pristup

Pre-implantation considerations
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Evaluate ECG for LBBB, IVCD or combination Consider advanced ECG analysis Evaluate cardiac anatomy and scar

Intraprocedural considerations

vi

V6

Anatomical orientation by Consider functional DSP Confirm position of
tricuspid valve angiography despite LBB capture lead tip
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V\/\j\f\/f&mﬁ \ﬁ || Consider adding a CS lead to LBBP (LOT-CRT) when
1 L] e (] VI\TLF_ incomplete resynchronization is suspected
LBBB correction with temporary HBP: Current-of-injury monitoring

Patient is eligible for HBP-CRT or LBBP-CRT during lead penetration
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