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Abstract

BACKGROUND

Left bundle branch pacing (LBBP) is a novel pacing modality of cardiac resyn-
chronization therapy (CRT) that achieves more physiologic native ventricular
activation than biventricular pacing (BiVP).

AIM

To explore the validity of electromechanical resynchronization, clinical and
echocardiographic response of LBBP-CRT.

METHODS
Systematic review and Meta-analysis were conducted in accordance with the
standard guidelines as mentioned in detail in the methodology section.

RESULTS
In our analysis, the success rate of LBBP-CRT was determined to be 91.1%. LBBP-
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CRT significantly shortened QRS duration, with significant improvement in echocardiographic parameters,
including left ventricular ejection fraction, left ventricular end-diastolic diameter and left ventricular end-systolic
diameter in comparison with BiVP-CRT.

CONCLUSION

A significant reduction in New York Heart Association class and B-type natriuretic peptide levels was also
observed in the LBBP-CRT group vs BiVP-CRT group. Lastly, the LBBP-CRT cohort had a reduced pacing
threshold at follow-up as compared to BiVP-CRT.

Key Words: Left bundle branch pacing; Biventricular pacing; QRS duration; Left ventricular ejection fraction; Heart failure

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Left bundle branch pacing (LBBP) is a unique pacing modality in cardio resynchronization therapy. LBBP-cardiac
resynchronization therapy (CRT) improves the left ventricular ejection fraction, echocardiographic parameters, and clinical
outcomes when compared to biventricular pacing (BiVP). It causes significant reduction in New York Heart Association
class, pacing threshold and B-type natriuretic peptide. This systematic review and meta-analysis reviews and analyze the
data comparing LBBP vs BiVP-CRT.
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INTRODUCTION

Left bundle branch block (LBBB) is of paramount importance given the evidence of worse prognosis in severe,
symptomatic heart failure (HF) patients[1,2]. Cardiac resynchronization therapy (CRT) carries a strong recommendation
for symptomatic patients with sinus rhythm, QRS duration (QRSd) = 150 ms with LBBB morphology, and left ventricular
ejection fraction (LVEF) < 35% despite optimal medical therapy, with the goal of relieving symptoms and minimizing
morbidity and mortality[3]. Biventricular pacing (BiVP) is the conventional CRT for LBBB, with HF showing significantly
improved patient mortality[4]. However, not all patients respond to it, with an alarming non-response rate of approx-
imately one-third[5]. Left bundle branch pacing (LBBP), a sub-type of conduction system pacing (CSP), has increasingly
gained traction lately as an emerging, effective mode of CRT since it first showed a complete reversal of LBBB in HF
patients[6]. Both procedures are subjected to non-responses due to variable patterns of mechanical desynchrony in HF
patients, left ventricular pacing site, and cause of HF[5]. LBBP is deemed to be a less complex procedure and can target
distal and deeper to the bundle of His such that it now serves as a potential alternative to His bundle pacing (HBP), i.e.,
the more traditionally used type of CSP for LBBB[6]. Very recently, Wang et al[7] conducted the first randomized control
trial (RCT) evaluating the efficacy of LBBP-CRT in improving echocardiographic parameters among patients with HF and
reduced LVEF and demonstrated a greater degree of LVEF improvement with LBBP-CRT in comparison to BiVP-CRT.
Another recent analysis by Chen et al[8] showed LBBP-CRT to have better electromechanical resynchronization, higher
clinical and echocardiographic response, and especially higher rate of super-response than BiVP-CRT in patients with
LVEF < 35%, and LBBB with HF. A previous meta-analysis conducted by Cheng et al[9] excluded these studies, thus
resulting in lower statistical power and inconsistent results. Hence, we performed an updated analysis pooling the first
ever RCT published in the literature to provide a comprehensive clinical evaluation of the efficacy of LBBP-CRT and
confirm the validity of the improved electromechanical resynchronization and clinical outcomes in comparison to BiVP-
CRT.

MATERIALS AND METHODS

This systematic review and meta-analysis were conducted in accordance with the established methods recommended by
the PRISMA, Cochrane, and AMSTAR-2 guidelines[10-12].

Data source and search strategy

An extensive literature search was conducted using MEDLINE (PubMed), Cochrane Library, and Scopus from inception
through October 2022 to identify relevant studies evaluating the clinical and echocardiographic metrics between LBBP-
CRT vs BiVP-CRT among HF patients with LBBB. We applied Boolean Operators ‘OR” and “AND’ among synonymous
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and different Medical subject headings terms and keywords, including ‘left bundle branch pacing’ OR ‘left bundle branch
area pacing’ AND ‘left bundle branch block” AND ‘heart failure’. We placed no restrictions based on time, language, year,
or geographical location/country of publication. We further manually searched reference lists of retrieved original
publications, review articles, editorials, and online databases comprising Clinicaltrials.gov and preprints via MedRix.org
to identify any grey literature.

Study selection and eligibility criteria

All the articles that were retrieved after the systematic search were exported to Endnote Reference Manager (Version X4;
Clarivate Analytics, Philadelphia, PA, United States), where duplicates were identified and removed. Two independent
reviewers (Moeed A and Raheel H) carefully examined the articles initially by title and abstract and then by full text to
ensure relevance, and any disagreement was resolved through mutual consensus with the involvement of the senior
investigator (Yasmin F). Articles with the following inclusion criteria were added to the review: (1) HF patients with
LBBB; (2) comparative studies between LBBP and BVP; (3) studies reporting at least one of the outcomes of interest; and
(4) retrospective or prospective cohort and RCT’s.

Data extraction and study quality assessment

Two investigators (Moeed A and Raheel H) independently extracted data from shortlisted studies using pre-specified
collection forms. All data related to the population and study characteristics were collected in addition to the outcomes of
interest. The primary outcome of interest was QRSd. Secondary outcomes included pacing threshold, New York Heart
Association (NYHA) classification, B-type natriuretic peptide (BNP) level, and echocardiographic parameters, including
LVEF, left ventricular end-diastolic diameter (LVEDD) and left ventricular end-systolic diameter (LVESD). The quality
assessment of the observational studies was performed using the Newcastle-Ottawa scale[13], based on the pre-specified
criterion of comparability, selection, and outcome or exposure of included studies, while Cochrane Collaboration's risk of
bias tool for randomized controlled trials[14] was used to assess the quality of the RCT.

Statistical analysis

Review Manager (Version 5.3. Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration, 2014) was utilized
for all statistical analyses. A random-effects model was employed, and the effect size was pooled as mean differences
(MD) with corresponding 95% confidence intervals (95%Cls). Heterogeneity across studies was evaluated using Higgins
I? statistics (I = 25%-50% was considered mild, 50%-75% moderate, and > 75% severe heterogeneity)[15]. Sensitivity
analysis was performed in which outlier studies having disproportionate effects on the overall effect size were excluded
to address critical heterogeneity. A publication bias assessment could not be conducted as there were less than ten studies
included in the meta-analysis as per the Cochrane guidelines[12]. A P < 0.05 was considered statistically significant in all
cases.

RESULTS

Study characteristics

A preliminary search of the electronic databases yielded a total of 790 results. Applying the aforementioned eligibility
criteria, 6 studies were included in the review([8,7,16-19]. A detailed description of the complete search strategy applied
for each database is given in Supplementary Table 1, and the PRISMA flow chart summarizing the search and study
selection process is given in Figure 1. A total of 6 studies (1 RCT and 5 comparative observational studies) with 389
participants (159 in LBBP-CRT wvs 230 in BiVP-CRT) across 12 centers were included with a median follow-up of 9 mo
(IOR 6-12.6)[8,7,16-19]. The LBBP-CRT success rate was 91.1%. Overall, 50.3% of the population constituted of males, and
the mean age was 64 + 4 years. Detailed study and patient characteristics are given in Table 1.

Primary outcome
All articles reported QRSd as an outcome. QRSd was significantly decreased with LBBP-CRT vs BiVP-CRT (LBBP-CRT
mean 115.4 vs BiVP-CRT mean 138.0; MD = -22.65, 95%CI: -30.87 to -14.44, P < 0.00001, I’ = 88%) (Figure 2).

Secondary outcomes and sensitivity analysis
Pacing threshold was also significantly lower in LBBP-CRT group compared to BiVP-CRT (LBBP-CRT mean 0.69 vs BiVP-
CRT mean 1.24; MD = -0.56, 95%CI: -0.69 to 0.43, P < 0.00001, I? = 59%) (Figure 3). LBBP-CRT resulted in significantly
increased LVEF (LBBP-CRT mean 43.8 vs BiVP-CRT mean 37.6; MD = 6.73, 95%CI: 4.48 to 8.97, P < 0.00001, I = 0%),
significantly decreased LVEDD (LBBP-CRT mean 55.9 vs BiVP-CRT mean 60.6; MD = -5.12, 95%CI: -7.21 to -3.03, P <
0.00001, I* = 5%), and reduced LVESD (LBBP-CRT mean 42.0 vs BiVP-CRT mean 47.3; MD = -5.57, 95%CI: -8.80 to -2.35, P
<0.00007, I* = 0%) compared to BiVP-CRT (Figures 4-6). The pooled analysis showed a significant decrease in NYHA
class in LBBP-CRT vs BiVP-CRT patients (LBBP-CRT mean 1.3 vs BiVP-CRT mean 1.8; MD = -0.47, 95%CI: -0.73 to -0.21, P
<0.00003, I = 65%) (Figure 7). LBBP-CRT showed a statistically significant decrease in BNP concentration on follow-up
compared to BiVP-CRT (LBBP-CRT mean 311.3 vs BiVP-CRT mean 1145.3; SMD = -0.66, 95%CI: -0.96 to -0.35, P < 0.00001,
I?=0%) (Figure 8).

We additionally performed a series of sensitivity analysis to determine if any outlier study had disproportionate effects
on the pooled estimates for the outcomes of QRSd, pacing threshold, and NYHA class. We found no change in the
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Table 1 General characteristics of the included studies

Male
Number of Number of sexiin Age Success Follow ICM (%)
Ref. Area Centre Study design participants in  participants in  Patients LBBP (yr)in ratein i i
LBBP BiVP %) LBBP LBBP (%) " LBBP
o
Wanget China 1 Matched case- 10 30 HE, 90.0 64.8 + 100.0 6.0 10
al[16], control LBBB 71
2020
Guoet  China 1 Prospective 21 21 HF, 429 66.1 + 87.5 143 9.5
al[17], observational LBBB 9.7
2020
Wuetal China 1 Prospective 32 54 HF, 43.8 67.2+13 100.0 12.0 31
[18], non- LBBB
2021 randomized
Lietal  China 3 Prospective 27 54 HEF, 58.1 568+1 811 6.0 189
[19], observational LBBB 0.1
2020
Chenet China 4 Prospective 49 51 HE, 50.0 671+ 91.1 12.0 0
all8], observational LBBB 8.9
2022
Wanget China 2 Randomized 20 20 HEF, 35.0 62.3 £ 90.0 6.0 0
all7], controlled trial LBBB 11.2
2022

LBBP: Left bundle branch pacing; BiVP: Biventricular pacing; ICM: Implantable Cardiac Monitor; HF: Heart failure; LBBB: Left bundle branch block.

Identification of studies via databases and registers

Records removed before screening:

s Duplicate records removed (7 =
B Records identified from: 270)

EE Databases (7 = 610) Records marked as ineligible by
€ Registers (7 = 0) automation tools (7 = 0)

)

i Records removed for other

reasons (7 = 38)

Records screened (n = 302) Records excluded (7 = 173)
Reports sought for retrieval (7 = 129) Reports not retrieved (7 = 84)
Reports assessed for eligibility Reports excluded:
(n = 45) Single-arm studies (7 = 18)

Different patient population (7 = 10)
Outcomes measured differently (7 = 8)
Different endpoints (7 = 3)

Studies included in review
(n=6)

Reports of included studies
(n =6)

DOI: 10.4330/wjc.v16.i1.40 Copyright ©The Author(s) 2024.

Figure 1 PRISMA flowchart.
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LBBP BiVP Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI IV, random, 95%CI
Chen etal. 2021 1026 9.7 49 1265 11.7 51 18.5% -23.90[-28.11,-19.69] -
Guo etal. 2020 111.7 123 21 1301 14 21 16.5% -18.40[-26.37,-10.43] ==
Lietal. 2020 121.8 108 27 1582 215 54 171% -36.40[-43.43,-29.37) =
YWang et al. 2020 1228 17.2 10 1416 154 30 13.8% -18.80[-30.80,-6.80) —
YWang et al. 2022 1315 125 20 1366 129 20 16.5% -510[12.97,2.77) ==T
YWu etal. 2020 1043 841 32 1358 202 54 17.6% -31.50[-37.57,-25.43) -
Total (95%Cl) 159 230 100.0% -22.65[-30.87,-14.44] <
Heterogeneity: Tau®= 90.20; Chi*= 42.54, df= 5 (P < 0.00001); F=88% |

-100 -50 0 50 100
Favors LBBP  Favors BiVP
DOI: 10.4330/wjc.v16.i1.40 Copyright ©The Author(s) 2024.

Test for overall effect: Z=5.40 (P < 0.00001)

Figure 2 Forest plot comparing paced QRS duration between left bundle branch pacing and biventricular pacing groups. 95%Cl: 95%
confidence interval; LBBP: Left bundle branch pacing; BiVP: Biventricular pacing.

LBBP BiVvP Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI IV, random, 95%CI
Wu etal. 2020 055 041 32 1.05 063 54 220% -0.50[-0.67,-0.33] -
Wang et al. 2022 082 02 20 112 067 20 11.9% -0.30 [-0.61, 0.01)
Wang etal. 2020 059 0.14 10 1.09 045 30 208% -0.50[-0.68,-0.32) i
Lietal. 2020 075 0.31 27 143 074 54 169% -0.68[-0.91,-0.45] ——
Chen etal. 2021 0.76 017 49 146 037 51 283% -0.70[-0.81,-0.59] -
Total (95%Cl) 138 209 100.0% -0.56 [-0.69,-0.43] <
Heterogeneity: Tau®= 0.01; Chi*= 9.66, df= 4 (P = 0.05); I*=59% } t

A4 05 0 05 1
Favors LBBP  Favors BiVP
DOI: 10.4330/wjc.v16.i1.40 Copyright ©The Author(s) 2024.

Test for overall effect: Z= 8.54 (P < 0.00001)

Figure 3 Forest plot comparing pacing threshold at follow-up between left bundle branch pacing and biventricular pacing groups. 95%Cl:
95% confidence interval; LBBP: Left bundle branch pacing; BiVP: Biventricular pacing.

LBBP BiVP Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI IV, random, 95%CI
Chen etal. 2021 491 104 49 436 113 51 27.9% 5.50[1.25,9.79] R S
Guo etal. 2020 509 107 21 444 133 21 95% 6.50[-0.80,13.80)
Lietal 2020 443 87 27 35 105 54 271% 9.30 [4.99,13.61] S
Wang et al. 2020 457 9.2 10 394 123 30 9.7% 6.30[-0.90,13.50]
YWang et al. 2022 49.4 13.2 20 465 94 20 10.0% 2.90[-4.20,10.00]
Wu etal. 2020 24 109 30 16.7 146 49 15.8% 7.30[1.65,12.95) e
Total (95%Cl) 157 225 100.0% 6.73[4.48, 8.97] <

ity: 2= - Chi*= = = R= t + t t
Heterogeneity: Tau*= 0.00; Chi*= 2.86, df=5(P=0.72); F=0% 20 10 b 10 20

Test for overall effect: Z=5.87 (P < 0.00001) Favors BiVP  Favors LBBP

DOI: 10.4330/wjc.v16.i1.40 Copyright ©The Author(s) 2024.

Figure 4 Forest plot comparing paced left ventricular ejection fraction between left bundle branch pacing and biventricular pacing
groups. 95%Cl: 95% confidence interval; LBBP: Left bundle branch pacing; BiVP: Biventricular pacing.

significance of the pooled results (Supplementary Figures 1-3).

Quality assessment

Owing to the robust methodology, most cohort studies were categorized as moderate to high quality on the NOS
assessment tool. Wang et al[7] 2022 study was the only clinical trial included in the review, which was assessed through
Cochrane risk of bias. All domains had a low risk of bias except the deviation from the intended interventions domain.
The results of the quality assessment are mentioned in Supplementary Tables 2 and 3. The PRISMA and AMSTAR
checklists have been included in Supplementary Tables 4 and 5.

DISCUSSION

In comparison to BiVP-CRT, LBBP-CRT was demonstrated to be safe and effective in enhancing LVEF with a low and
consistent threshold. A smaller QRSd has been linked to improved mechanical synchronization of the ventricle[20]. Thus,
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LBBP BiVP Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI IV, random, 95%CI
Chen etal. 2021 545 61 49 61 10.7 51 343% -6.50[-9.80,-3.10] ——
Guo etal. 2020 539 9.2 21 573 9 21 139%  -3.40[-8.90,2.10] S
Lietal. 2020 59.3 85 27 662 85 54 26.3% -6.90[-10.83,-2.97] —
Wang etal. 2020 575 1.7 10 616 99 30 12.0% -410[10.04,1.84] — *r
Wang etal. 2022 55 81 20 558 98 20 135% -0.80[6.37,4.77] |
Total (95%Cl) 127 176 100.0% -5.12[-7.21,-3.03] ®
Heterogeneity: Tau®*=0.31; Chi*=4.22, df= 4 (P=0.38); F=5% 20 10 b 10 20

Test for overall effect: Z= 4.80 (P < 0.00001)

Favors LBBP  Favors BiVP

DOI: 10.4330/wjc.v16.i1.40 Copyright ©The Author(s) 2024.

Figure 5 Forest plot comparing paced left ventricular end-diastolic diameter between left bundle branch pacing and biventricular pacing
groups. 95%Cl: 95% confidence interval; LBBP: Left bundle branch pacing; BiVP: Biventricular pacing.

LBBP BiVP Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI IV, random, 95%CI
Chenetal. 2021 418 91 43 483 126 51 56.5% -6.50[-10.80,-2.20] i
Guo etal. 2020 385 107 21 445 111 21 240% -5.00[-11.59,1.59] s
Wangetal. 2020 464 96 10 50 11.8 30 196% -3.60[-10.90,63.70] —
Total (95%Cl) 80 102 100.0% -5.57[-8.80, -2.35] ©

ity: 2= - Chiz= = = R= t } t t
Heterogeneity: Tau®=0.00; Chi*=0.49, df=2 (P=0.78); F= 0% 20 10 0 10 20

Test for overall effect: Z= 3.38 (P = 0.0007)

Favors LBBP  Favors BiVP

DOI: 10.4330/wjc.v16.i1.40 Copyright ©The Author(s) 2024.

Figure 6 Forest plot comparing paced left ventricular end-systolic diameter between left bundle branch pacing and biventricular pacing
groups. 95%Cl: 95% confidence interval; LBBP: Left bundle branch pacing; BiVP: Biventricular pacing.
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Figure 7 Forest plot comparing New York Heart Association classification between left bundle branch pacing and biventricular pacing
groups. 95%Cl: 95% confidence interval; LBBP: Left bundle branch pacing; BiVP: Biventricular pacing.
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Figure 8 Forest plot comparing B-type natriuretic peptide levels between left bundle branch pacing and biventricular pacing groups.
95%Cl: 95% confidence interval; LBBP: Left bundle branch pacing; BiVP: Biventricular pacing.
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our meta-analysis revealed that CRT provided more effective electrical and mechanical resynchronization via LBBP. Our
study analyzed the pacing threshold at the time of implant and the pacing threshold at the time of follow-up. Five studies
included in our analysis reported that the pacing threshold in LBBP-CRT was much lower than in BiVP-CRT. This is
consistent with previous studies in which the pacing threshold at implant was lower in LBBP-CRT vs BiVP-CRT, and
remained considerably lower in LBBP-CRT at 6-months and 1-year follow-up[8]. All six of our studies reported LVEF
data. When compared to BiVP-CRT, LBBP-CRT dramatically raised LVEF. This is consistent with earlier studies in which
patients in the LBBP-CRT group had significantly greater LVEF at 6-month follow-up than patients in the BiVP-CRT
group[8], and a recent study by Vijayaraman et al[21] found a greater increase in LVEF with LBBP. In our analysis, five
studies reported a substantial reduction in LVEDD with LBBP-CRT compared to BiVP-CRT. This is consistent with prior
research, including a report by Huang et al[6], who first described LBBB and dilated cardiomyopathy in a 72-year-old
lady with HF treated with LBBP.

They employed a low-pacing output to rectify the LBBB on the electrocardiogram, which RBBB accompanied. At one
year, they discovered that LVEDD decreased to 42 mm from a baseline 76 mm][6].

Three studies reported on follow-up LVESD, which was much lower in LBBP-CRT patients compared to BiVP-CRT,
which is consistent with earlier research in which LVESD was also significantly lower[22,23]. Furthermore, three studies
reported increased BNP levels to have a strong clinical and hemodynamic correlation with the degree of left ventricular
dysfunction. Our study demonstrated that LBBP-CRT patients had a statistically significant lower BNP concentration on
follow-up than BiVP-CRT patients. Similar prior studies, such as Huang et al[6], reported a decrease in the BNP concen-
tration from baseline. Moreover, NYHA classification was assessed when patients were followed up, and five studies
revealed a substantial drop-in NYHA class in LBBP-CRT patients compared to BiVP-CRT patients. This is consistent with
previous studies, which have shown that in comparison to BiVP-CRT, LBBP-CRT may reduce NYHA class[9].

Limitations

This meta-analysis has some limitations. All of the studies included in the quantitative synthesis were conducted in
China. Thus, the results may not be applicable to a more diverse population. The median follow-up time of the included
studies was 9 mo, serving as a limitation in judging the long-term efficacy of either of the two pacing methods. Although
we included the first and only RCT published in the literature in our analysis, the majority of our pooled comparative
studies were observational with small to moderate sample sizes. This could have introduced significant heterogeneity,
however, to mitigate this compromise, we chose a random-effects methodology for our analysis. Thus, to ascertain the
benefit of LBBP or BiVP in LBBB patients, it is imperative to conduct large-scale RCTs to solidify which pacing method is
more appropriate in HF patients.

CONCLUSION

To conclude, our meta-analysis provided further clarity regarding the benefits of the novel LBBP-CRT in improving
LVEEF, cardiac echocardiographic parameters, and clinical outcomes when compared to BiVP-CRT.

ARTICLE HIGHLIGHTS

Research background

Biventricular pacing (BiVP) is the conventional mode of cardiac resynchronization therapy (CRT) for left bundle branch
block (LBBB) with heart failure (HF), and shows significantly improved patient mortality. However, approximately one-
third of the patients fail to response to it. Left bundle branch pacing (LBBP) has gained increasing attention recently as an
effective mode of CRT showing complete reversal of LBBB among HF patients.

Research motivation

Several clinical studies evaluating the efficacy of LBBP-CRT in improving electromechanical resynchronization, clinical,
and echocardiographic response in comparison to BiVP-CRT among patients with reduced left ventricular ejection
fraction (LVEF), LBBP, and HF have been published but the results remain inconclusive. Hence, we performed an
updated analysis pooling the recent clinical data to provide a comprehensive clinical evaluation of the efficacy of LBBP-
CRT and confirm the validity of the improved electromechanical resynchronization and clinical outcomes in comparison
to BiVP-CRT.

Research objectives

The primary outcome of interest was QRS duration. Secondary outcomes included pacing threshold, New York Heart
Association (NYHA) classification, B-type natriuretic peptide (BNP) level, and echocardiographic parameters, including
LVEF, 1 left ventricular end-diastolic diameter (LVEDD) and left ventricular end-systolic diameter (LVESD).

Research methods
An extensive literature search was conducted using MEDLINE (PubMed), Cochrane Library, and Scopus from inception
through October 2022 to identify relevant studies evaluating the clinical and echocardiographic metrics between LBBP-
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CRT vs BiVP-CRT among HF patients with LBBB. A random-effects model was employed, and the effect size was pooled
as mean differences with corresponding 95% confidence intervals. A P < 0.05 was considered statistically significant in all
cases.

Research results

The success rate of LBBP-CRT was observed to be 91.1% in our analysis. LBBP-CRT resulted in increased LVEF, reduction
in LVEDD, and LVESD compared to BiVP-CRT. Significantly reduced BNP levels, and NYHA class was also noted in the
LBBP-CRT group vs BiVP-CRT group. Lastly, the LBBP-CRT cohort had a reduced pacing threshold at follow-up as
compared to BiVP-CRT.

Research conclusions

Our analysis compared success rate, echocardiographic parameters and clinical response between LBBP-CRT vs BiVP-
CRT and demonstrated LBBP-CRT to result in significantly improved cardiac echocardiographic parameters, and clinical
outcomes when compared to BiVP-CRT.

Research perspectives
LBBP-CRT resulting in significant improvement in the echocardiographic parameters and clinical outcomes can help
shape the clinical practice. Further larger randomized control trials are needed.
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