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Abstract: Background: As an established procedure for patients with aortic valve stenosis and a high surgical risk
profile, transcatheter aortic valve replacement (TAVR) can be associated with conductance abnormalities. However,
data regarding the impact of pre-existing left bundle branch block (LBBB) on post-TAVR outcome is scarce. Objectives:
We conducted this meta-analysis to pool available data in the literature on the impact of pre-existing LBBB on the
clinical outcomes of patients undergoing TAVR. Methods: We queried Medline/PubMed, Scopus, and Cochrane
Library to identify comparative studies of patients with and without a pre-existing LBBB undergoing TAVR for aortic
stenosis. Risk ratio (RR) and the corresponding 95% confidence interval (95% Cl) were estimated to measure the
effect of pre-existing LBBB on developing post-procedure stroke, permanent pacemaker implantation (PPM), or
moderate/severe aortic regurgitation (AR). Results: Data of three clinical trials encompassing 4,668 patients un-
dergoing TAVR were included in this meta-analysis. Patients with pre-existing LBBB prior to TAVR had an increased
risk of developing moderate/severe AR (RR = 1.04 [0.79-1.37]; P = 0.77), stroke (RR = 1.72 [0.61-4.85]; P = 0.31),
and a need for PPM implantation (RR = 4.43 [0.43-45.64]; P = 0.21) following TAVR. Conclusion: Preexisting LBBB
seems to increase the risk of developing stroke, aortic regurgitation, and the need for a permanent pacemaker
implantation. However, due to scarcity of data and high heterogeneity among the current studies, further clinical
trials are warranted.
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Introduction

Transcatheter aortic valve replacement (TAVR)
is widely used as an alternative option to surgi-
cal valve replacement in patients with aortic
stenosis (AS) and an intermediate-to-high risk
for surgery [1-4]. However, conduction abnor-
malities are reported following TAVR of which
left bundle branch block (LBBB) remains rela-
tively common [5-8]. This might be due to the
compression of the aortic valve prosthesis on

the membranous septum as well as the inter-
leaflet triangle between the right and non-coro-
nary cusps, which can cause damage to the
nearby left bundle branch and result in a base-
line conduction deficit [5, 6, 8].

Although post-procedural LBBB has been linked
to poor clinical outcomes such as an increased
risk of atrioventricular block, permanent pace-
maker implantation, and heart failure [8-11],
pre-existing LBBB prior to TAVR and its impact
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on post-procedural outcome has not been stud-
ied in great depth and requires further ela-
boration.

To address this paucity of knowledge, we aimed
to pool the existing data and systematically
evaluate the impact of pre-existing LBBB on
post-procedural clinical outcomes of patients
with aortic stenosis who underwent TAVR.

Materials and methods
Study design

This systematic review and meta-analysis was
designed in accordance with the Preferred
Reporting Items for Systematic review and
Meta-Analyses (PRISMA) [12]. Literature search
was performed from inception until January
2019. Two independent reviewers performed
the literature review, screened the title/abstract
of the retrieved articles, and accessed the full
texts of relevant studies. Any discrepancy was
resolved by discussion with the third investiga-
tor. Endnote Reference Library (Version X8.1;
Clarivate Analytics, Philadelphia, Pennsylvania)
was used to manage literature review and
screening of the records.

Search strategy

An electronic search was performed using the
online databases Scopus, MEDLINE/PubMed,
and Cochrane Library. The following key terms
were used: “Transcatheter aortic valve implan-
tation”, “TAVI”, “Transcatheter aortic valve re-
placement”, “TAVR”, “Percutaneous aortic valve
implantation”, “Percutaneous aortic valve re-
placement”, “left bundle branch block”, and
“conduction abnormality”.

Study selection

The inclusion criteria were comparative studies
in English language that sought to determine
the effect of pre-existing LBBB on the out-
comes of TAVR. Articles in languages other than
English, animal experiments, and case studies
were excluded. Studies were included in meta-
analysis only if data on variables of interest was
extractable.

Outcomes measures

The primary endpoint of this meta-analysis was
to compare the clinical outcome of TAVR
between patients with and without a pre-exist-
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ing LBBB. Data was abstracted on the following
variables: characteristics of included studies,
demographics of TAVR patients, and cardiovas-
cular outcome following the procedure.

Statistical analysis

Pooled risk ratio (RR) and the corresponding
95% confidence interval (Cl) were calculated
using STATA 11.0, and the results were depict-
ed as a forest plot. The quality assessment for
the risk of bias of the included studies was
done by the Newcastle-Ottawa scale (NOS) as
shown in Table 1. A score of > 7 was consid-
ered to have a low risk of bias and an excellent
methodological domain. Generic invariance
random-effects model was used to perform the
meta-analysis. Heterogeneity across the stud-
ies was evaluated by Higgins I° method using
chi-squared (Q) statistic and degrees of free-
dom (df) as follows:

2= (Q-df)/Q * 100%

An ? = 25%-50% was considered mild in het-
erogeneity, 50%-75% as moderate, and > 75%
as severe. A statistical significance was set at
p-value < 0.05. The risk of publication bias was
calculated using egger’s test and the standard-
ized effect size was demonstrated by the
Funnel Plot.

Results
Literature review

The initial search yielded 592 articles of which
six studies had compared the clinical outcomes
of the patients with and without a preexist-
ing LBBB after the TAVR [13-18]. However, on-
ly three clinical trials encompassing 4,668
patients undergoing TAVR reported data on the
variables of interest and were included in this
systematic review [15, 17, 18]. The results of
our literature search are depicted in the PRISMA
flow chart (Figure 1).

Study population

The weighted average of the patients’ age was
82.947.8 years, and 50.2% were male. Mo-
derate/severe AR and stroke, and PPM implan-
tation were evaluated in 2137 patients [17, 18]
and 4233 patients [15, 17], respectively (Table
2).
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Table 1. Risk of bias assessment of nonrandomized studies included in the meta-analysis using the Newcastle-Ottawa

Selection Comparability Outcomes

Study vr Cohort Selection of Ascertainment Outcome not  Comparability of  Comparability Assessment Follow-up Adequacy of  Overall risk

representability non-exposed of exposure presen_t at . cohorts for of cohor_ts for of outcome long-enough follow-up of bias

cohort baseline important factors other variables for outcome

Fischer 2018 * * * * * * * * Low
Urena 2014 * * * * * * * Low
Dizon 2015 * * * * * * * Low
Toviabrodie 2017 * * * * * * * * Low
Doshi 2018 * * * * * * * Low
Bacik 2018 * * * * * Moderate
Yr: Year; *: Availability of variables.
Table 2. Characteristics of included studies and patient population
Study Study type Mean age, years Gender (Male) Intervention Control Outcome
Urena/2014 Clinical trial 81+8 217 (49.9%)  TAVR in LBBB patients TAVR in patients with no LBBB Moderate-to-severe AR; Stroke
Dizon/2015 Clinical trial 845+ 72 1324 (52.3%) TAVR in LBBB patients TAVR in patients with no LBBB PPM implantation
Fischer/2018 Clinical trial 81.1+8 805 (52.7%) TAVR in LBBB patients TAVR in patients with no LBBB Moderate-to-severe AR; Stroke; PPM implantation
Toviabrodie/2017  Clinical trial 82 47 (58%) TAVR in LBBB patients TAVR in patients with no LBBB N/A
Doshi/2018 Clinical trial N/A 3929 (47.9%) TAVR in LBBB patients TAVR in patients with no LBBB N/A
Bacik/2018 Clinical trial 771+5.7 69 (59.5%) TAVR in LBBB patients TAVR in patients with no LBBB N/A

yrs: years; TAVR: Transcatheter aortic valve replacement; LBBB: Left bundle branch block; AR: Aortic regurgitation; PPM: Permanent pacemaker; N/A: Not applicable.
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TAVR including the risk of de-
veloping stroke, moderate/se-
vere AR, and need for a PPM
implantation. These findings
are in line with the study by
Bhardwaj et al., who also sho-
wed that patients with pre-
existing AR and LBBB undergo-
ing TAVR did not have a signifi-
cant risk for developing moder-
ate to severe AR [14]. Addi-
tionally, the study conducted
by Fischer et al. did not show
an association between post-
procedural AR and LBBB [17],
be it before or after TAVR.
However, a recent study has
suggested that pre-procedural
abnormalities in the electro-
cardiography of patients un-

dergoing TAVR can identify

Outcome measures

Table 3 shows the pooled RR for the outcomes
of interest among patients included in this
meta-analysis. As it shows, patients with pre-
existing LBBB prior to TAVR had an increased
risk of 4% for developing moderate/severe AR
(RR = 1.04 [0.79-1.37]; P = 0.775; |12 = 0.0%).
Furthermore, preexisting LBBB in patients who
underwent TAVR did increase the risk of stroke
by 72% (RR = 1.72 [0.61-4.85]; P = 0.307; I =
61.8%). Lastly, patients with preexisting LBBB
had roughly an increased risk of 4% for requir-
ing PPM implantation (RR = 4.43 [0.43-45.64];
P =0.212; I2 = 99.1%) following TAVR. However,
these findings did not achieve a statistical si-
gnificance (P>0.05) and the heterogeneity
among the studies was significantly high (Figure
2). The risk of publication bias for the studied
variables has been depicted in Figure 3.

Discussion

In this meta-analysis of clinical trials, patients
who had pre-existing LBBB showed compara-
ble outcome with those without LBBB following
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those with a higher chance
of developing post-procedural
complications [19].

Our pooled analysis showed

no statistically significant as-

sociation between pre-existing

LBBB and developing the risk

of post-TAVR PPM implanta-
tion. However, the analysis detected a four
times increased risk of PPM implantation in
patients with a pre-existing LBBB undergoing
TAVR as compared to those with no LBBB. This
is partially in accordance with the study con-
ducted by Fischer et al., which found that the
occurrence of PPM implantation was higher in
the patients with pre-existing LBBB (21.1%)
compared with those with no presence of LBBB
(14.8%). The discrepancy may originate from
variation in the valves implanted by different
studies, ventricular outflow calcium scores,
concomitant right bundle branch block, and the
depth of prosthesis implantation.

1 Pubmed Scopus Cochrane Other sources
- (n =393) (n = 485) (n=63) (n=0)
°
3
&
5
= Records after duplicates removed
- (n=592)
-g Records screened Rec:z:ji g;(ztl)u ted
] (n=592) Non-English language: 34
3 Review article: 38
Experimental studies: 42
Commentary: 141
. Irrelevant: 297
Full-text articles
2 assessed for eligibility Full-text articles excluded,
= (n=40) with reasons
) (n=34)
w No comparator with LBBB:
14
No extractable data: 15
— Case report: 2
Editorial comments: 3
Studies included in
(=) qualitative synthesis
(n=6)
o Figure 1. PRISMA flowchart
2 of search strategy and study
2 selection.
c
Studies included in
quantitative synthesis
— (meta-analysis)
(n=3)

Finally, our results did not indicate a significant
association between patients with pre-existing
LBBB and incident stroke. Although, post-pro-
cedural stroke has occurred with a steady rate
after TAVR [20-22], its association with LBBB
has not been elucidated in this context yet.

To the extent of our knowledgg, this is the first
meta-analysis to assess the effect of a pre-
existing LBBB on post-procedural outcomes of
TAVR. However, our study is not without limita-
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Table 3. Pooled-Variance Analyses for the outcomes of Post-Transcatheter Aortic Valve Regurgitation
(TAVR) in patients with preexisting Left Bundle Branch Block (LBBB)

Outcome measure . Included stud|es. Numlber of RR, 95% CI P value
into pooled analysis patients

Moderate/sever AR Urena 2014 and Fischer 2018 3839 1.04 (0.79-1.37); I? = 0.0% 0.77

Stroke Urena 2014 and Fischer 2018 3839 1.72 (0.61-4.85); I> = 61.8% 0.31

PPM implantation Dizon 2015 and Fischer 2018 5935 4.43 (0.43-45.64); I?=99.1% 0.21

TAVR: Transcatheter aortic valve replacement; LBBB: Left bundle branch block; RR: Risk ratio; CI: Confidence interval; > =

Heterogeneity.

Risk Ratio Risk Ratio
Study or Subgroup  Weight M-H, Random, 95% CI Moderate/Severe AR M-H, Random, 95% CI
Fischer 254% 1.22[0.70,212)
Urena 746% 099(0.72,1.37)
Total (95% CI) 100.0% 1.04 [0.79, 1.38)
Total events
Heterogeneity, Tau®*= 000, Ch*=0.39,df=1 (P=053),F=0% + 1 1
0.01 01 1 10 100
. Z=0. =0.77
SELIOT IS £ S F Lt No pre-procedure LBBB Pre-procedure LBBB
Risk Ratio Risk Ratio
Study or Subgroup _ Weight IV, Random, 95% CI Stroke IV, Random, 95% CI
Fischer 365% 348(1.01,11.99)
Urena 63.5% 1.15(0.69,1.92)
Total (95% CI) 100.0%  1.72[0.61, 4.85]
Heterogeneity Tau®= 0.38; Chi*= 263,df=1 (P=010); F=62% ¢ t ¥ J
Testfor overall effect Z=1.02 (P = 0.31) 0.0 0 i 1 100
No pre-procedure LBBB Pre-procedure LEBB
Risk Ratio Risk Ratio
_ Study or Subgroup _ Weight IV, Random, 95% CI V. Random, 95% CI
Dizon 498% 13.90(9.45, 20.44) .
Fischer 50.2% 1.43[1.14,1.80 L
Total (95% CI) 100.0% 4.43[0.43, 45.64)
Heterogeneity. Tau®= 2 .56, Chi*= 98.76, df= 1 (P <0.00001), F=99% | t 1 + J
Testfor overall effect Z= 131 (P = 0.19) 0.001 i ' " AN
No pre-procedure LBBB Pre-procedure LBBB

Figure 2. Forest plot comparing the odds of moderate/severe aortic regurgitation (AR), stroke, and permanent
pacemaker (PPM) implantation between patients with and without a preexisting left bundle branch block (LBBB).

tions. First, the astute of evidence was based
on the non-randomized nature of the included
clinical trials, especially in the assessment of
moderate/severe AR and stroke; therefore, the
certainty of the estimates is modest. Second,
the number of studies included for each vari-
able may not be sufficient to rely upon. Third,
the post-procedural outcomes, such as myo-
cardial infarction, 30-day death, and bleeding
could not be assessed due to a lack of data
within the included studies.

Conclusion

Our meta-analysis of comparative studies did
not find any association between a pre-existing
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LBBB and developing poor cardiovascular out-
comes following TAVR. However, due to the lim-
ited number of studies and high heterogeneity,
further clinical trials with larger sample size are
warranted.
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