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ABSTRACT
Background: With transcatheter aortic valve replacement (TAVR) gaining dominance in the treatment for aortic stenosis, it is crucial to determine which type 
of valve is most superior long-term. Previous studies have compared shorter term outcomes of the two valves; however, long-term outcomes are yet to be 
determined.

Objectives: This systematic review and meta-analysis evaluate the five-year outcomes of self-expanding valves (SEV), in comparison to balloon-expanding 
valves (BEV) in an intermediate to high-risk population.

Methods: The systematic review and meta-analysis followed the 2020 PRISMA guidelines. Seven online databases (PubMed, Embase, Web Of Science, 
Scopus, Google Scholar, Cochrane, Rowan-Virtua SOM Library) were screened. 15 studies met the inclusion criteria (10,416 TAVR procedures). Mortality, 
cardiovascular-related mortality, new pacemaker implantation rates, mean aortic gradient, and aortic regurgitation rates were assessed at five years.

Results: A lower mean aortic gradient (p < 0.0006, Cohen’s d = 2.86) throughout SEV procedures, and a lower number of new pacemaker implantation rates (p 
< 0.0001, Cohen’s d = 0.29) from BEV procedures were analyzed. All other outcomes did not yield significant results.

Conclusion: TAVR using either SEV or BEV portrayed similar outcomes, with exception to new pacemaker implantation rates and mean aortic gradient. Using 
BEV to treat aortic stenosis in an intermediate to high-risk population may lower chances of new pacemaker implantation within 5 years, reducing the need for 
future procedures and their associated risks. Further studies utilizing RCTs would be beneficial in controlling confounding variables, such as surgeon experience, 
and patient compliance to postoperative instructions.
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Introduction
The aorta is the largest artery of the human body that supplies 
oxygenated blood to the systemic circulation. To efficiently 
maintain the unidirectional flow of blood, the aortic valve is a tri-
leaflet structure that rapidly opens and closes during ventricular 
contraction [1]. In aortic stenosis (AS), pathologic thickening and 
calcification of the leaflets restricts the aortic valve’s ability to 
open which decreases the effective aortic valve area, ultimately 
obstructing blood flow [2]. According to the 2014 AHA/ACC 
VHD Guidelines, symptomatic severe high-gradient AS is 
identified when the obstruction results in an aortic valve velocity 
≥ 4.0 m/s or the mean pressure gradient increases ≥ 40 mmHg [3].
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AS is the most common valvular heart disease, specifically 
in Europe, North America, and Japan [4,5]. Previous studies 
found severe AS in about 2% to 4% in this patient population 
aged 75 or greater [6-8]. Between 1990 and 2017, the number 
of prevalent cases for AS increased by 124% with a global 
estimate of 12.6 million cases in the latter [5]. If left untreated, 
patients with mild AS have a Kaplan-Meier estimated 4-year 
all-cause mortality rate of 25.0% while those with severe AS 
have an estimated rate of 42.0% [9]. The growing incidence and 
significant mortality rate of AS drives the pursuit for an effective 
treatment to maximize patient outcomes.

The introduction of open-heart surgery marked a new era for 
cardiovascular intervention. In 1960, Dr. Dwight Harken 
implanted a caged ball valve in the sub coronary aortic position 
in a patient with AS [10]. For the following decades, prosthetic 
valves have continued to evolve, establishing surgical aortic 
valve replacement (SAVR) as the standard treatment to reduce 
AS symptoms and improve survival rates up to 94.6% at 5 years 
with long-term durability extending beyond 10 years [11-13].

SAVR has shown to have a range of success depending on a 
patient’s surgical risk - a measure based on age, sex, blood 
pressure, BMI, comorbidities and other variables [14,15]. 
In a retrospective study using the SWEDEHEART registry, 
Martinsson et al. demonstrated that low-risk patients had 30-
day post-SAVR mortality rates as low as 1.2% while high-risk 
patients had mortality rates of up to 11.5% [14]. High-risk 
patients are still operative candidates for SAVR; however, a high-
risk score may serve as a deterrent for such a procedure. In 2009, 
Bach et. al conducted a retrospective review and discovered that 
16.5% of patients did not undergo aortic valve replacement due 
to being at high surgical risk [16].

Over the last few decades, transcatheter aortic valve replacement 
(TAVR) has become the new standard of care in high-risk surgical 
patients with severe AS [17,18]. Since the first in-human TAVR 
procedure in 2002, transcatheter heart valves have continued to 
evolve in their design and techniques, to reduce postoperative 
complications such as paravalvular aortic regurgitation (PAR) 
and disturbances to the heart conduction system [19,20] The 
minimally invasive treatment for high-risk patients has shown 
to have 30-days, 1-year and 5-year mortality rates that rivaled 
those of SAVR, making it a viable alternative [17,21-24]. In 
more recent years, TAVR has also been under consideration 
for intermediate-risk and low-risk surgical patients as more 
randomized controlled trials demonstrate comparable long-term 
results [25,26]

Currently, there are two main categories for TAVR valves: 
balloon-expanding valves (BEV) and self-expanding valves 
(SEV) [27]. In SEV, the valve is compressed within a sheath 
and self-expands when the sheath is removed, whereas in BEV, 
the valve is mounted and compressed onto an inflatable balloon 
[27]. Despite the differences in expansion design, stent frame 
and composition, and leaflet material, both designs portrayed 
comparable short-term and long-term mortality rates as observed 
in the UK TAVI registry, FRANCE-2 registry, and CHOICE trial 
[28-32]. Across the studies, patients with SEV had higher rates 
of PAR (17.3%, 21.5%, 18.3%, respectively) compared to those 
with BEV (9.6%, 13.9%, 4.1%, respectively0 [28,30,32]

In the France-2 registry and CHOICE trial, patients with SEV 
also had higher rates of new permanent pacemaker implantation 
(PPI) (24.2% and 37.6%, respectively) compared to those 
with BEV (11.5% and 17.3%, respectively) [30,32]. Although 
studies suggest BEV to have a lower incidence of postoperative 
complications, it is unclear whether BEV or SEV is the superior 
choice since both devices have similar short-term and long-term 
survival rates.

Evidently, there is a great amount of data comparing BEV to 
SEV. However, there have been no systematic reviews or meta-
analyses compiling and comparing the 5-year outcomes in an 
intermediate to high-risk population. In this systematic review 
and meta-analysis, we fill in that gap in research, and compare 
the 5-year outcomes of BEV to SEV in an intermediate to high-
risk patient population.

Methods
A systematic review and meta-analysis were conducted 
following the 2020 Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [33]. This 
study determines whether utilizing either SEV or BEV in TAVR 
yields more superior 5-year outcomes in an intermediate to 
high-risk population, by comparing the primary outcome of 
mortality, and the secondary outcomes of cardiovascular-related 
mortality, new pacemaker implantation rate, moderate or greater 
paravalvular aortic regurgitation rates, and mean aortic gradient.

Search Procedure
A comprehensive review of seven online databases (Cochrane, 
Embase, Scopus, Web of Science, PubMed, Google Scholar, 
Rowan-Virtua School of Osteopathic Medicine Library) was 
conducted on October 8, 2023. Key terms were identified using 
MeSH, and Boolean operators were applied to yield the following 
search string, which was used for every database except Google 
Scholar: ("TAVR" OR "transcatheter aortic valve replacement" 
OR "transcatheter aortic valve implantation") AND ("self-
expanding" OR “self-expandable” OR "Core Valve" OR "Evolut" 
OR "balloon expanding" OR “balloon expandable” OR "SAPIEN" 
OR "BEV" OR “BE” OR "SEV" OR “SE”) AND ("mortality" OR 
“death”) AND (“case-controlled” OR “cohort” OR “prospective” 
OR “retrospective review” OR “randomized control trial” OR 
“RCT”) AND (“high risk” OR "high surgical risk").

The search string utilized for Google Scholar was ("TAVR" 
OR "transcatheter aortic valve replacement" OR "transcatheter 
aortic valve implantation") AND ("self-expanding balloon" OR 
“self-expandable balloon” OR "Core Valve" OR "Evolut" OR 
"balloon expanding" OR “balloon expandable” OR "SAPIEN") 
AND (“five-year mortality" OR “five-year death” OR “Five-
year outcomes”) AND (“case-controlled” OR “cohort” OR 
“prospective” OR “Retrospective review” OR “randomized 
control trials” OR “RCT”) AND (“high risk patients” OR "high 
surgical risk").

Inclusion Criteria
Included in the analysis were randomized controlled trials, 
cohort studies, retrospective studies, and prospective studies that 
contained primary data of either SEV or BEV implantation in an 
intermediate to high-risk population (Mean Society of Thoracic 
Surgeons (STS) Score ≥ 6, Euroscore I ≥ 6, or Euroscore II ≥ 
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15) [15]. Articles needed to include baseline and 5-year post-
procedural data for at least one of the following variables: 
mortality, cardiovascular-related mortality, mean aortic gradient, 
new pacemaker implantation rates, or moderate or greater 
paravalvular aortic regurgitation rates. All included studies were 
available in English or English translation.

Exclusion Criteria
Animal studies, studies that did not stratify the data between 
SEV and BEV, reviews, studies that did not include 5-year post-
procedural data, studies that were measuring outcomes in non-
intermediate to high-risk populations, and studies that did not 
have an available English translation were excluded.

Study Selection
There were 3,167 studies (1 from Cochrane, 1018 from 
Embase, 616 from Scopus, 328 from Web of Science, 203 from 
PubMed, 672 from Google Scholar, and 329 from Rowan-Virtua 
School of Osteopathic Medicine Library) identified during the 
initial database search. Rayyan.ai software was used to detect 
duplicates. Two reviewers (JE and WC) individually reviewed 
each detected duplicate to ensure no mistakes were made via 
the use of the software, and manually excluded duplicates. 
Following the exclusion of 1361 duplicates, JE and WC screened 
the abstracts and titles of the remaining 1909 articles. After title 
and abstract review, 44 articles were retrieved and assessed 
for eligibility with full-text screening. A third reviewer (SS) 
was consulted for conflicting inclusion or exclusion decisions 
between the two reviewers. Ultimately, 15 studies met inclusion 
criteria and were included in the final systematic review and 
meta-analysis, whereas the other 29 studies were removed due 
to not meeting the inclusion criteria.

Figure 1: PRISMA flow diagram of study selection [33].

Data Extraction
2 independent reviewers extracted relevant data from each 
of the 15 included articles for analysis. The following study 
characteristics and data were extracted: author, year of 
publication, country in which study was conducted, sample 
size, intervention type (SEV or BEV), mortality, cardiovascular-

related mortality, mean aortic gradient, moderate or greater 
paravalvular aortic regurgitation rates, and new pacemaker 
implantation rates. All data was measured 5-years post-
TAVR. The primary outcome extracted from the studies was 
5-year mortality. Secondary outcomes extracted were 5-year 
cardiovascular-related mortality, mean aortic gradient, moderate 
or greater aortic regurgitation rates, and new pacemaker 
implantation rates. Data was extracted as rates (mortality, 
cardiovascular-related mortality, new pacemaker implantation, 
moderate or greater paravalvular aortic regurgitation) or as the 
mean and standard deviation (aortic gradient).

Statistical Analysis
Multiple single-proportion meta-analyses were performed in 
RStudio under a random-effects model in order to compare the 
outcomes of patients who received SEV and patients who received 
BEV. The outcomes of the single-proportion meta-analyses were 
5-year post-TAVR mortality, cardiovascular-related mortality, new 
pacemaker implantation rate, and moderate or greater paravalvular 
aortic regurgitation rate. An effect size was calculated between 
the pooled proportions using an unpaired two-sample T-test. A 
meta-analysis of continuous outcomes was performed in SPSS to 
compare the mean aortic gradient between patients who received 
SEV and patients who received BEV.

Risk of Bias and Certainty of Evidence Assessment
Included manuscripts underwent a rigorous critical appraisal 
process using modified Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) criteria (Table 2). Bias 
in the included articles was assessed independently by two 
reviewers (JE and HB) based on study designs. Since randomized 
control trials and prospective cohort studies were included in our 
analysis, they were subjected to evaluation with ROBINS-I [34]. 
All studies were weighted equally in the risk of bias assessment. 
The data is presented in plot format (Figure 2, Figure 3).

Table 1: Summary of the data comparing mean aortic 
gradient between SEV and BEV.

Group SEV BEV
Mean (mmHg) 8.265 12.167
Standard Deviation 1.210 1495
Standard Error of Mean 0.494 0.610
N 894 541
Cohen's d 2.869
P-value 0.0006

Figure 2: Single proportions meta-analysis of 5-year mortality 
in the SEV group [29,31,35,36,38,40,42,44-46].
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Figure 3: Single proportions meta-analysis of 5-year mortality 
in the BEV group [29,31,36,37,39,41-43,47].

Figure 4: Single proportions meta-analysis of 5-year 
cardiovascular-related mortality in the SEV group 
[31,35,42,44,46].

Figure 5: Single proportions meta-analysis of 5-year 
cardiovascular-related mortality in the BEV group [31,39,42,47].

Figure 6: Single proportions meta-analysis of 5-year new 
pacemaker implantation rate in the SEV group [35,38,42,44].

Figure 7: Single proportions meta-analysis of 5-year new 
pacemaker implantation rate in the BEV group [39,42].

Figure 8: Single proportions meta-analysis of 5-year moderate 
or greater paravalvular aortic regurgitation rates in the SEV 
group [36,38,44,44,46].

Figure 9: Single proportions meta-analysis of 5-year moderate 
or greater aortic regurgitation rates in the BEV group [36,41,42].

Results
Effect of Intervention
After extraction of the data, 10,416 distinct TAVR procedures 
were analyzed 5-years post-TAVR procedure, comprised of 
4,123 BEV, and 6,293 SEV from a total of 15 studies [29,31,34-
46]. A single proportions test was conducted to measure the 
prevalence of mortality, cardiovascular-related mortality, 
moderate or greater paravalvular aortic regurgitation rates, and 
new pacemaker implantation rates, while an unpaired t-test was 
conducted to analyze the significance of mean aortic gradient 
between the two groups. Due to the high degree of heterogeneity 
amongst the studies, a random-effects model was used.

The proportion of the population that received a new pacemaker 
within 5-years post-procedure was 0.36 (95% CI 0.21 - 0.55) 
in the BEV group, and 0.61 (95% CI 0.58 - 0.64) in the SEV 
group. The confidence intervals did not overlap in the analysis 
of new pacemaker implantation rates between the two groups, 
signifying a statistical significance. An unpaired t-test and 
cohen’s d calculation of the new pacemaker rate proportions 
were conducted, yielding p < 0.0001, and cohen’s d = 0.29.

The mean aortic gradient for the SEV group was 8.625 mmHg ± 
1.210, and 12.167 mmHg ± 1.495 for the BEV group. Unpaired 
t-testing between the two groups revealed p < 0.0006, and further 
cohen’s d calculations revealed cohen’s d = 2.869. 5-year all-
cause mortality and cardiovascular related mortality in the SEV 
group were 49% and 27%, respectively, while all-cause mortality 
and cardiovascular related mortality in the BEV group were 55% 
and 27%, respectively. Although the confidence intervals overlap 
between the groups in the all-cause mortality measure, SEV 
yielded 6% lower all-cause mortality. However, cardiovascular-
related mortality measured 5-year post-procedure yielded the 
same proportion between the two groups. Paravalvular aortic 
regurgitation rates were comparable, and did not differ clinically 
or statistically.

Risk of Bias and Certainty of Evidence Assessment
Modified GRADE analysis revealed a moderate quality of 
evidence for 8 included studies and a low quality of evidence for 
7 included studies. High heterogeneity calculated in the analysis 
contributed to the serious inconsistency reflected in each study. 
Other reasons for downgrading quality of evidence include low 
sample sizes, resulting in serious imprecision for some studies, 
and strongly detected publication bias for studies that were 
funded by valve manufacturers. The domains within GRADE 
and explanation for any decisions to downgrade the quality of 
evidence are detailed in the summary of findings chart (Table 2).
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Table 2: Summary of findings of modified GRADE assessment of quality of evidence.
Modified Grading of Recommendations Assessment, Development and Evaluation Criteria for Included Articles

Author (Year)
Study 
Design

Risk of 
Bias

Inconsistency Indirectness Imprecision
Publication

Bias
Other 

Factors
Final
Grade

Haussig 
(2021)

Prospective 
cohort study

Not
serious

Serious Not serious Not serious Undetected N/A Moderate

Haymet (2021) Prospective 
cohort study

Not
serious

Serious Not serious Not serious Undetected N/A Moderate

Gleason 
(2018)

RCT Not
serious

Serious Not serious Not serious Strongly suspected 
due to funding from 
SEV manufacturer 
(Medtronic)

N/A Low

Reardon 
(2021)

RCT Not
serious

Serious Not serious Not serious Undetected N/A Moderate

Mack (2015) RCT Not
serious

Serious Not serious Not serious Strongly detected 
due to funding from
BEV manufacturer 
(Edwards
Lifesciences)

N/A Low

Stathogiannis
(2021)

Prospective 
cohort study

Not
serious

Serious Not serious Not serious Undetected N/A Moderate

Toggweiler
(2013)

Prospective 
cohort study

Not
serious

Serious Not serious Serious due to 
small sample 
size

Undetected N/A Low

Didier (2018) Prospective 
cohort study

Not
serious

Serious Not serious Not serious Undetected N/A Moderate

Abdel-Wahab
(2020)

RCT Not
serious

Serious Not serious Serious due to 
small sample 
size

Undetected N/A Low

Salinas (2015) Prospective 
cohort study

Not
serious

Serious Not serious Not serious 
as small 
sample size 
is reflective 
of normal 
practice of 
Spanish 
tertiary center

Undetected N/A Moderate

Duncan (2015) Prospective 
cohort study

Not
serious

Serious Not serious Not serious Undetected N/A Moderate

Gerckens
(2017)

Prospective 
cohort study

Not
serious

Serious Not serious Not serious Strongly suspected 
due to funding from 
SEV manufacturer 
(Medtronic)

N/A Low

Munoz-Garcia
(2021)

Prospective 
cohort study

Not
serious

Serious Not serious Not serious Undetected N/A Moderate

Testa (2020) Prospective 
cohort study

Not
serious

Serious Not serious Not serious Strongly suspected 
due to funding from 
SEV manufacturer 
(Medtronic)

N/A Low

Sawa (2017) Prospective 
cohort study

Not
serious

Serious Not serious Serious due to 
small sample 
size

Strongly suspected 
due to study 
design by sponsor 
(Edwards
Lifesciences
Limited)

N/A Low
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Figure 10: RoB-2 traffic-light plot [48].

Figure 11: RoB-2 summary plot [48]

Discussion
Outcomes
This systematic review and meta-analysis provide the most 
current analysis of long-term outcomes comparing SEV to BEV 
in TAVR for an intermediate to high-risk population. As of 
April 2024, a consensus regarding which valve reigns supreme 
remains elusive.

The meta-analysis observed that utilizing SEV in the TAVR 
procedure in intermediate to high-risk patients led to a lower 
mean aortic gradient (MAG), and 6% lower all-cause mortality 
when compared to BEV. Furthermore, the utilization of BEV led 
to lower new PPI rates compared to SEV.

Table 3: Central illustration summarizing the 5-year outcomes of SEV and BEV valves. The red asterisks (*) represent 
statistically significant measures.

Outcome
SEV BEV

Measure 95% CI Measure 95% CI
Mortality Proportion 0.49 [0.44 - 0.54] 0.55 [0.48 - 0.62]
Cardiovascular Related Mortality Proportion 0.27 [0.23 - 0.31] 0.27 [0.18 - 0.38]
New Pacemaker Implantation Proportion* 0.61 [0.58 - 0.64] 0.36 [0.21 - 0.55]
Moderate or Greater Paravalvular Aortic Regurgitation Proportion 0.04 [0.02 - 0.10] 0.00 [0.00 - 1.00]
Mean Aortic Gradient (mmHg)* 8.265 [8.19 – 8.34] 12.167 [12.041 - 12.293]

Factors that may contribute to the decreased MAG found in 
patients who received the SEV during the TAVR procedure 
are: material utilized in the SEV, better adaptation of the SEV 
to the aortic annulus, and superior hemodynamic performance 
of the SEV valve. The framework of self-expanding valves is 
commonly made from nitinol, which is a nickel-titanium alloy 
that expands when it reaches body temperature [49]. The nitinol 
allows for continual expansion, even after placement, until the 
valve itself conforms fully to the shape of the aortic annulus [50]. 
Thus, the SEV allows for better sealing and a greater opening 
area of the aortic valve while also exhibiting less paravalvular 
leakage during each heartbeat [51]. Additionally, the design of 
the SEV allows for blood flow to mimic a more natural flow 
similar to what is observed in a native aortic valve [52]. These 
factors may play a role in improved hemodynamic performance, 
contributing to a reduced MAG.

Conduction system disease is a prevalent adverse outcome 
post-TAVR, occurring, on average, between 13-17% in a meta-
analysis including more than 11,000 patients [53]. This largely 
pertains to the proximity of the aortic annulus to the left bundle 
branch, which is located distally in relation to the aortic annulus 
[54]. When setting the new valve into place, the force required 

for anchoring may disturb the ability of the left bundle branch 
to continue its conduction, which would result in a left bundle 
branch block (LBBB). BEV may have yielded lower PPI rates 
5-years post-TAVR compared to SEV for two main reasons. 
Firstly, BEV are anchored to the existing calcified leaflets which 
decreases the likelihood of the new valve disrupting the distally 
located left bundle branch. Secondly, insufflation of the balloon in 
BEV can be altered intra-procedurally, whereas SEV continually 
expands to conform to the aortic annulus. As a result, BEV does 
not typically exert as much force on the interventricular septum, 
which contains the left bundle branch, as SEV does [54].

While not a statistically significant difference, there was a 6% 
higher incidence of all-cause mortality in BEV compared to SEV. 
The exact cause of this finding has not yet been determined, but 
there are a few possible theories. One is that bioprosthetic valves 
are more prone to deteriorating more quickly than mechanical 
valves and could necessitate a second TAVR, which carries its 
own risks [55]. In addition, patients with reduced left ventricular 
ejection fraction (LVEF) who receive BEV have been shown 
to have increased incidence of symptoms following TAVR 
compared to SEV [56].
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Given that there is no statistically significant difference in 
all-cause mortality or cardiovascular-related mortality, the 
use of BEV or SEV is determined by mainly clinical factors: 
some of which include physician preference and patient 
comorbidities. Furthermore, there is an increased incidence 
of paravalvular leak in patients receiving a mechanical valve, 
necessitating indefinite anticoagulation via the drug warfarin 
[56]. With this comes an increased risk of bleeding and the 
difficulty of constantly managing their anticoagulation status 
via international normalized ratio (INR) [58]. One advantage to 
using a bioprosthetic valve is that there is no need for indefinite 
anticoagulation [59-60].

Limitations
Possible limitations to our current study include not assessing 
age or diagnosis as a moderator variable and not ruling out 
confounding variables based on high heterogeneity. This high 
degree of heterogeneity may be due to the different comorbidities 
between patients, such as diabetes, and chronic kidney disease. 
It may also be due to the different manufacturers and models 
of the valves used in the studies. Further studies should assess 
these factors as possible sources of variance in patient outcomes. 
Additionally, we did not have access to individual patient data, 
and relied on the compiled data presented by the authors of the 
studies. Access to the full text for Reardon et al. and Munoz-
Garcia et al. we’re not available so only the abstract was utilized. 
In Gleason et al. and Haymet et al., next generation prostheses 
supersede the prostheses that were used in the trials that were 
included in the study which limits their translatability to new 
patients. Additionally, in Toggweiler et al, the experience of 
a single center rather than outcomes of a clinical trial and the 
small patient sample size reduces the generalizability of the data 
reported. Abdel-Wahab et al. and Salinas et al. faced a similar 
problem of a small sample size and the lack of statistical power 
needed to declare differences in clinical outcomes. Similarly, 
Sawa et al. had a small sample size along with utilizing 
inexperienced surgeons and interventional cardiologists for the 
TAVR procedure. Gerckens et al. had only 56% of echo visit 
compliance leading to an assessment of hemodynamic valve 
function being underestimated at five years. Additionally, in 
some studies, older generation valves were utilized and may not 
represent the valves currently being used.

Conclusion
While not statistically significant, utilizing the SEV yielded 
6% less mortality than BEV. However, as that outcome was 
not statistically significant, it is difficult to truly come to that 
conclusion. Future randomized controlled trials are needed 
in order to control for confounding variables, and to expand 
the sample size even further. However, we can conclude that 
SEV yields lower mean aortic gradients in an intermediate to 
high-risk population, as our results for that outcome were both 
clinically and statistically significant. On the other hand, BEV 
yielded significantly lower new pacemaker implantations in 
this population. One way that this can be used clinically is if 
a patient already has a pacemaker implantation, then using the 
SEV may be their best choice, considering its superiority in the 
aforementioned outcomes. Future randomized controlled trials 
comparing 5-year outcomes of utilizing SEV versus BEV in 
patients already implanted with pacemakers would be beneficial 
in coming to such a conclusion.

Highlights
•	 No systematic reviews or meta-analysis compared 5-year 

outcomes of SEV to BEV in TAVR
•	 To determine which valve is has more superior long-term 

outcomes
•	 Future 5-year RCTs comparing the valves in those with 

existing pacemakers are needed
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