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Abstract
Objective: Aortic stenosis is the most common valvular heart disease. This study aims to systematically analyze
randomized clinical trials (RCTs) data comparing transcatheter aortic valve replacement (TAVR) and surgical aortic valve
replacement (SAVR) in intermediate and low-risk patients with severe symptomatic aortic stenosis.
Methods: We conducted a meta-analysis of RCTs, performing an exhaustive search of major databases to identify
studies comparing TAVR and SAVR in low- to intermediate-risk patients. We assessed mortality, stroke, length of hospital
stay, and other perioperative outcomes.
Results: Nine RCTs with 8,884 patients (average age 77.76 years; 49.47% male) met the inclusion criteria. Baseline
characteristics were comparable between TAVR and SAVR groups, with a low risk of bias. Pooled results showed a
significant reduction in mortality for TAVR compared to SAVR (RR 0.75, 95% Cl 0.61-0.92, p = 0.007, 1> = 51%). TAVR
significantly reduced stroke incidence (RR 0.66, 95% Cl 0.49-0.89, p = 0.007, I> = 69%) and myocardial infarction (RR
0.60, 95% Cl 0.37-0.96, p = 0.03, I = 0%). No significant difference was found for prosthetic valve endocarditis (RR 1.06,
95% Cl 0.55-2.06, p = 0.85, |12 = 0%). Length of stay was significantly shorter for TAVR (MD -4.30 days, 95% Cl -5.03 to -
3.57, p=0.00001, 1> =93%).
Conclusion: TAVR is a viable option for intermediate and low-risk patients with severe symptomatic aortic stenosis.
Future research should focus on long-term outcomes and TAVR device durability, especially in younger, lower-risk
populations.
Key words: Aortic stenosis, valvular heart disease, transcatheter aortic valve replacement, surgical aortic valve
replacement, mortality, stroke, myocardial infarction, prosthetic valve endocarditis

(Heart Vessels Transplant 2024; 8: doi: 10.24969/hvt.2024.519)

Introduction

Aortic stenosis (AS) is the most widespread valvular
heart disease globally and significantly contributes to
morbidity and mortality worldwide; in particular, severe
symptomatic AS is associated with poor prognosis and
are more predisposed to complications as well as
increased risk of sudden death (1). Previously, surgical
aortic valve replacement (SAVR) was the definitive

modality of choice for patients struggling with severe
AS, improving their survival rate and quality of life (2).
However, since the emergence of transcatheter aortic
valve replacement (TAVR), a less-invasive therapeutic
approach to treating AS patients and prolonging their
lifespans, treatment options have expanded particularly
for patients with comorbidities who are deemed unfit
for surgical intervention (3).

Address for Correspondence: Omar Sameer Hamodat, Faculty of medicine, University of Sharjah, University City Rd,
University City, Sharjah, 27272, UAE Home address: Al Butina, Sharjah, 99999, UAE

Email: lionelomar109110@gmail.com; U21100421@sharjah.ac.ae Mobile: +971508661649/ +971569427920

ORCID: Saif Almuzainy —-0009- 0000- 3090-8413; Omar Sameer Hamodat - 0009-0002-3358-8990;

Salma Nizar— 0009-000-2891-2528

Citation: Almuzainy S, Hamodat OS, Nizar S. Transcatheter versus surgical aortic valve replacement: a meta-analysis of
comparative outcomes in low- and intermediate-risk patients with severe aortic stenosis. Heart Vessels Transplant 2024;

8: doi: 10.24969/hvt.2024.519

Received: 10.08.2024 Revised: 15.09.2024 Accepted: 16.09.2024
Copyright ©2024 Heart, Vessels and Transplantation



Heart, Vessels and Transplantation 2024; 8: doi: 10.24969/hvt.2024.519

TAVR vs SAVR in low-intermediate risk severe AS

Almuzainy et al.

While TAVR is the preferred modality for high surgical
risk AS patients, the question remains whether it should
be incorporated as an alternative to SAVR for
intermediate and low-risk AS patients as well; newly
emerging trials have demonstrated that TAVR is a safe
and efficacious therapeutic option with promising short-
to-intermediate outcomes (3, 4).

As TAVR has become the fundamental procedure for
severe AS in elderly patients, especially the subset of
patients deemed to be high or intermediate-risk by the
Society of Thoracic Surgeons Predicted Risk of Mortality
(STS-PROM), the assessment of numerous aspects
associated with its outcomes is crucial in finalizing
whether or not TAVR is a viable therapeutic option for
intermediate and low-risk severe symptomatic AS
patients who would usually go for SAVR (5-9).

Within this framework, our meta-analysis aims to
compare and contrast between TAVR and SAVR in terms
of safety and efficacy, analyzing numerous
cardiovascular complications, length of hospital stay as
well as financial considerations to come to a definitive
conclusion.

Methods

We followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines during the preparation of this systematic
review to report our methodology and results.

Inclusion criteria.

The following criteria were applied for inclusion in the
study: (1) randomized clinical trials; (2) comparison of
TAVR and SAVR; (3) the population consists of elderly
patients (generally 65 years and older) with severe
symptomatic aortic stenosis, ranging from low to
intermediate surgical risk based on evaluations by a
multidisciplinary heart team using a risk model from the
Society of Thoracic Surgeons (STS) to estimate 30-day
mortality risk (10).; (4) reporting of outcomes, such as
all-cause mortality, stroke, prosthetic valve endocarditis,
and length of hospital stay. We excluded nonrandomized
studies, animal studies, non-English publications, case

reports, case series, editorials, reviews and theses
without original data.

Search Strategy

To identify all clinical trials comparing TAVR and SAVR in
elderly patients with severe symptomatic aortic
stenosis, ranging from low to intermediate surgical risk,
we conducted a systematic literature search across
several medical databases, including PubMed, Scopus,
Ovid, CINAHL, and ProQuest, through July 2024. Our
search strategy utilized specific keywords and Medical
Subject Headings (MeSH) terms relevant to our study
objectives. The search terms included “Transcatheter
Aortic Valve Replacement,” "Transcatheter aortic valve
implantation,” “Surgical Aortic valve replacement,”
“Surgical aortic  valve implantation,” “Cost-
effectiveness,” “Health economics,” “complications,”
“Stroke,” “Endocarditis,” and “Mortality.”

Selection of Studies

The screening process involved two independent
reviewers and was conducted in two stages: first, the
titles and abstracts of retrieved studies were assessed
for relevance, followed by a detailed review of the full
texts of studies that appeared potentially eligible. Any
disagreements between reviewers were resolved
through discussion.

Data Extraction

Three authors independently extracted data using an
online data extraction form. The extracted data were
categorized into the following areas: 1) Study Design
and Characteristics, detailing the study type and key
methodological aspects; 2) Baseline Characteristics of
the Population, including demographic and clinical
details such as age, sex, and comorbidities; 3) Quality
Assessment, utilizing the Cochrane Risk of Bias (ROB 1)
tool; and 4) Outcomes, including mortality rates at 30
days, 1 year, and 2 years, as well as the incidence of
myocardial infarction (MI) and stroke, and the length of
hospital stay. Clinical outcomes, including death, stroke,
myocardial infarction, and endocarditis, were defined
according to the Valve Academic Research Consortium-2
(VARC-2) criteria (11).
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Quality assessment of the included Studies

Two authors independently evaluated the quality of the
included RCTs using the Cochrane Risk of Bias (ROB 1)
tool, assessing seven specific items: random sequence
generation, allocation concealment, blinding of
participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective
reporting, and other biases. Any discrepancies in the
assessments were resolved through discussion.

Dealing with Missing Data

In cases where the mean and standard deviation (SD)
were not reported, we calculated these values using the
median, interquartile range, and sample size, following
the methodology outlined by Wan et al. (2014)(9).

Data Analysis and Synthesis

In this research, continuous data are shown as the
average value along with the standard deviation, while
categorical data are presented as counts and
percentages. For the meta-analyses, risk ratios were
used to analyze categorical data, and mean differences
were used for continuous data. We combined data from
variables reported in at least two studies. To do this, we
used the Mantel-Haenszel method for categorical data
and the inverse variance method for continuous data.
We checked for differences between studies by visually
inspecting forest plots and calculating the Chi-square
and I-square statistics. If there was a lot of variation
(indicated by an I-square value above 50% or a Chi-
square p-value less than 0.1), we conducted sensitivity
analyses to explore the causes. In cases where
significant differences were found between studies, we
applied a random-effects model to account for
variations in  study methods and participant
characteristics. If there was little to no variation, a fixed-
effects model was used instead. We calculated risk
estimates with 95% confidence intervals using the
RevMan 5.3 software.

Publication bias

It was not possible to assess publication bias due to the
relatively small number of included studies (<10) (12).

Results

Study selection

From 14,384 initial records, 4,875 duplicates were
removed, leaving 9,509 for screening. After excluding
9,484 based on titles and abstracts, 25 full texts were
assessed, and 16 were excluded for incorrect study

design. Ultimately, 9 studies were included in the meta-
analysis. The selection process is detailed in the PRISMA
flow diagram (Fig. 1).

Study characteristics

A total of 9 studies were included in this systematic
review. The key characteristics of these studies are
summarized in Table 1. These characteristics include the
study design, population, intervention details,
comparator, and main findings.

The studies included 8,884 patients from 9 RCTs,
averaging 77.76 years in age, with 49.47% being male.
The baseline characteristics were comparable for TAVR
and SAVR groups. Hypertension was present in 80.97%
vs. 81.85%, diabetes in 26.94% vs. 27.33%, coronary
artery disease in 35.91% vs. 36.21%, atrial fibrillation in
22.34% vs. 23.89%, previous stroke in 12.96% vs. 12.7%,
and chronic obstructive pulmonary disease in 16.26% vs.
17.94%. Prior percutaneous coronary intervention or
coronary bypass surgery occurred in 24.37% vs. 22.2%
of patients. The mean STS scores were 3.02 for TAVR
and 3.07 for SAVR, while the Log EuroSCOREs were 5.4
and 5.56, respectively. Additionally, NYHA (3/4) scores
were 44.83% for TAVR and 44.38% for SAVR. Detailed
demographics are presented in Table 2.

Risk of bias

Risk of bias assessment using the Cochrane risk of bias
tool revealed a low to negligible risk of bias in the 9
included studies. The overall effect of bias on each study
is shown in Figure 2.

Pooled results

A total of 16,602 patients (TAVR: 8,410; SAVR: 8,192)
contributed to the analysis at 30 days, 1 year, and 2
years. The results demonstrated a statistically significant
reduction in mortality for TAVR patients compared to
SAVR, with a relative risk (RR) of 0.75 (95% Cl 0.61-0.92,
p = 0.007), as shown in Fig. 3. However, there was
substantial heterogeneity among the included studies (I?
= 51%). In a similar analysis, 16,106 patients (TAVR:
8,188; SAVR: 7,918) were evaluated for stroke outcomes
at 30 days and 1 year. The findings indicated a significant
reduction in stroke incidence for TAVR patients, with an
RR of 0.66 (95% ClI 0.49-0.89, p = 0.007), as depicted in
Figure 4.
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Figure 1. PRISMA flow diagram
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Table 1. Study characteristics

Study Study design Population Intervention Comparator Findings
Blank TAVR (val AVR (val
ankenberg Low-risk (valve 5 (valve TAVI in patients at low or
(2024)(20) . ) prostheses prostheses . . . .
. patients with intermediate surgical risk, had
Randomized selected selected . .
) . severe, . . noninferior death from any cause
noninferiority . according to according to . .
symptomatic or stroke at 1 year in comparison to
operator operator
AS . . . . SAVR
discretion) discretion)
E
Fo(rzrgsztg)(;/;);ut Multinational S;\{Iz;i@f' TAVR Low—surgical risk patients who
rospective ! aortic valve (CoreValve, underwent TAVR had durable
prosp . Evolut R, or SAVR benefits with regard to all-cause
randomized morphology, . . .
study low predicted Evolut PRO, mortality and disabling stroke
M i ith SAVR.
risk of death edtronic) compared with S
Notion Patients 270 No significant differences were
(2024)(14) Randomized, | years old with TAVR o dgbetween o o
multicenter, severe AS and (Medtronic SAVR . P
o - regarding death from any cause,
superiority no significant CoreValve)
stroke, or Ml after 1 year.
CAD
Leon/ PARTNER Patients with
2 (2016)(10) Multicenter severe In intermediate-risk patients, TAVR
. symptomatic | TAVR (SAPIEN was similar to SAVR with respect to
randomized SAVR . .
. ) AS at low 3 valve) the primary end point of death or
clinical trial . o
surgical disabling stroke.
mortality risk
PARTNER 3 Patients with SAVR with a At low surgical-risk, the rate of the
TAVR (SAPIEN . .
(2019)(13) . severe AS and commercially composite of death, stroke, or
Multicenter, . 3 system), . e
. a low risk for available rehospitalization at 1 year was
randomized ) (Edwards . . - .
death with . bioprosthetic significantly lower with TAVR than
Lifesciences) .
surgery valve with surgery.
Rodes-Cabau . Elderly (265 TAVR (SAPIEN Patients with AS low-to-
(2024)(11) Prospective . 3/Ultra, Evolut . . .
. years) patients intermediate-risk showed no
multicenter i R/PRO/PRO+/F . .
. . with severe AS SAVR evidence of TAVR superiority versus
international X, and Acurate . .
. and small SAVR in valve hemodynamic
randomized . neo/neo2 .
aortic annulus outcomes and clinical outcomes.
valves)
STACATTO . O.perablg a-TAVR is associated with higher
(2012)(22) Randomized, patients with . . . -
. . TAVR (Edwards complications in low-risk patients
multicenter, isolated AS, . SAVR . .
. . Sapien) and lower device success rates in
non-inferiority aged 275 .
comparison to SAVR
years
SURTAV | Patients with TAVR in symptomatic intermediate
. ) TAVR . . . . . .
(2022)(23) Randomized, symptomatic, surgical risk patients is noninferior
) (Corevalve .
multicenter, severe AS at (84%) SAVR to surgery regarding death from
()

non-inferiority

intermediate
surgical risk

any cause or disabling stroke at 24
months
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Table 1. Study characteristics (continued from page ...)

Study Study design Population Intervention Comparator Findings
Toff (2022)(24) Patients aged
>70 years with
Randomized severe, . TAVR using any TAVR‘ is noninferior to su.rgery
. . symptomatic . regarding all-cause mortality at 1
clinical trial, valve with a CE SAVR ) . .
. AS and year among intermediate surgical
multicenter mark . .
moderately risk patients aged 70 or above
increased
operative risk

AS - aortic stenosis, CAD - coronary artery disease, CE mark - (indicating the valve meets all legal and safety requirements for
sale throughout the European Economic Area), Ml —myocardial infarction, TAVR- transcatheter aortic valve replacement, SAVR
- surgical aortic valve replacement
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Table 2. Baseline clinical characteristics in TAVR versus SAVR groups

Mean NYHA Log Prior
Sample | Male, Age, score AF, CAD, Stroke, Hypertension, | Diabetes, PCl or
Study | Group | e | n(%) | years | o | (3/a), | B9 | ) | n%) | n(%) n(%) n(%) COPD | (aBg,
score CORE
n(%) n(%)
Blankenber 390 | 743 | 1.8(09 | 321 | 21 | 201 | 238 588 101
g 2020)20) | VR | 701 sl | (a) ) 462) | (1.4) | (28.9) | (3a3) | *2(®1) | 588(847) | a5q | (145
400 | 746 318 | 21 | 191 | 266 605 118
SAVR | 713 a3y | w2) | P | wse) | s | 7.4) | (382) | 2 | 805872 1 558 | (169
Evolut a64 | 741 | 20 | 182 112 229 106 121
(2023)21) | VR | 730 1 e36) | (5.8) | (07) | (24.9) (15.4) 618(84.8) | 314y | (151) | (16.6)
451 | 737 | 19 | 193 98 210 102
SAVR | 884 | (65.9) | (5.9) | (0.7) | (282) (14.4) EO | pon) | MR gag)
Notion 78 | 792 | 29 70 40 26
cosynay | TR |15 | S5 D0 Te | s ovg) | 865 103(710) | T | 17(117) | 11076
71 | 790 | 3.1 61 34 12
SR | 135 | o 0 | s e | 644) 103(763) | 28(207) | 16(119) | %
PARTNER2 | . | .. | 548 | 815 | 58 | 782 313 | 700 | 325 381 321 513
(2016)(10) 54.2) | 6.7) | 21) | (77.3) (31.0) | (69.2) | (32.1) (37.7) | (31.8) | (50.7)
R | 1001 | 560 | 817 | 58 | 776 359 | 679 317 349 306 440
(54.8) | (6.7) | (1.9) | (76.1) (35.2) | (665) | (31.0) (342) | (300) | (43.1)
PARTNER 3 335 73.3 1.9 155 1.5 78 137 155
(2019)13) | VR | 496 1 o) | 58) | 07) | BL2) | 2 | @s7) | @77y | B34 (31.2) |
323 73.6 1.9 108 1.5 85 127 137
SAVR | 454 1 210) | 61) | (0.6) | (23.8) | (09) | (188) | (28.0) | 226D (302) | 28(62)
B 75.9 2.55 23 17 17
rézizs; TWR |77 462) | | g | s 6(7.8) | ) 62(805) | 23(299) | 7(90) | .,
75.1 2.47 24 14 14 14
(024)11) | SAVR | 74 | 7(95) | o O S 159) | (18.9) 61(824) | 22(297) | 14(189) |
80 | 31 9.4
TAVR | 34 | 9(26 129 | 1(29
STACATTO (26) | 36 | (15) (3.9) (2.9) (2.9)
(2012)(22) 12 82 3.4 10.3
SAVR |36 |0 | | (o) 59 3(8.3) | 1(2.8)
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498 | 799(6 | 4.4 520 11.9 243 541 151 296 305 320
surtav| | VR | B84 | 576 | 2) | @s) | (60.2) | (7.6) | (28.1) | (62.6) | (175) | ZOTOZT) | 343 | 354) | (370)
(2022)(23) 438 | 79.7(6 | 4.5 463 11.6 211 511 130 719 (90.3) 277 267 306
(55.0) 1) (1.6) | (58.2) | (8.0) | (26.5) | (64.2) | (16.3) ' (34.8) (33.5) (38.4)
2.7 184 2.1 110 133 107 56
TAVR 458 SAVR 796 26 (5.7 328 (72.1 95 (20.7
Toff (1.1) | (40.3) | (1.2) (24) (30) (5.7) (72.1) (23.4) (20.7) (12.2)
(2022)24 242 | 81(4.5 204 2.3 110 145 111 106
SAVR 455 (53.2) ) 2.7(1) (45.2) | (1.3) | (24.3) | (33.3) 23(3-1) 327(72.3) (24.5) (23.3) 410)

Data are n, mean (SD), or n (%).

AF - atrial fibrillation, CABG - coronary artery bypass grafting, CAD - coronary artery disease, COPD - chronic obstructive pulmonary disease, PCI - percutaneous

coronary intervention, STS - Society of Thoracic Surgeons, TAVR- transcatheter aortic valve replacement, SAVR - surgical aortic valve replacement
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Study or Subgroup

SAVR

Risk Ratio

Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

1.1.1 &ll cause mortality (30 Days)

Blankenberg 2024
Motion 2024
PARTHER 2 2016
PARTHER 3 2019
Rodés-Cahau 2024
STACATTO 2012
SURTAY| 2022
Toff 2022

Subtotal (95% CI)

Total events

TAVR
Bvents Total Bvents
A T 10
3 145 A
g 1011 41
A 496 15
1 I 1
2 34 1]
14 ah4 14
a 455 4

3783

gz 40

713
1345
1021
454
74
36
796

431
J&a0

2.3%
1.5%
7.0%
2.6%
0.4%
0.4%
4.4%

2.0%
20.6%

Heterogeneity: Tau®=010; ChiF=9.81, df=7 (P =020}, F=29%
Test far overall effect: =069 (F=0.49)

1.1.2 All cause mortality (1 year)

Blankenberg 2024
Evolut 2023
Mation 2024
PARTHER 2 2016
PARTHER 3 2019
SURTAY| 2022
Toff 2022
Subtotal (95% CI)
Total events

18 7o 42
21 730 a7
7 144 10
123 101 124
42 496 63
58 oE4 54
21 458 a0
4405

2490 375

713
634
134
1021
454
TO6

455
4258

5.7%
B.1%
2.9%
8.7%
7.9%
8.0%

5.7%
46.0%

Heterogeneity: Tau®=0.10; Chi*=19.68, df= 6 (P =0.003); F=70%
Test far overall effect: £= 2.64 (P =0.008)

1.1.3 All cause mortality (2 years)

Evolut 2023

Motion 2024
PARTHER 2 2016
Rodés-Cahau 2024
SURTAY| 2022
Subtotal (95% CI)

Total events

39 730 a0
11 1445 13

166 1011 170

7 T G

99 o64 g2
2827

322 361

634
1345
1021
7h

796
2712

7.8%
3.8%
10.1%
2.4%

9.2%
33.4%

Heterogeneity: Tau®=0.09; Chi*=14.63, df= 4 (P = 0.006); F=73%
Testfor overall effect: =122 (F=024

Tatal (95% CI)
Total events

11015

694 826

10630 100.0%

Heterogeneity: Tau®= 0.08; Chi*= 46.26, df=19 (P = 0.00048}; F= 59%
Test far overall effect: £= 293 (P =0.003)
Test for subgroup differences: Chif=1.17, df= 2 (P=0.56), F= 0%
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Figure 3. Forest plot for mortality showing individual and pooled relative risk for TAVR vs SAVR in patients at 30 days, 1
year, and 2 years. The pooled RR with 95% Cl was measured using a random effects model. Each square and horizontal
line represents the point estimate and 95% Cl for each study's RR, respectively. The diamond signifies the pooled RR,
with its center denoting the point estimate and its width representing the 95% CI
Cl — confidence interval, RR — relative risk, TAVR- transcatheter aortic valve replacement, SAVR - surgical aortic valve

replacement
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TAVR SAVR

Study or Subgroup

Risk Ratio

BEvents Total Bvents Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

1.2.1 Stroke (30 Days)

Blankenherg 2024 12 701 18 713 T.a3%
Motion 2024 2 144 4 135 2E%
PARTHER 2 2016 a8 1011 1 1021 106%
PARTHER 3 20149 3 4496 11 454 39%
Rodés-Cahau 2024 1] T 2 74 0.9%
STACATTO 2012 2 a4 1 36 1.5%
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Figure 4. Forest plot for stroke showing individual and pooled relative risk for TAVR vs SAVR in patients with severe

aortic valve stenosis at 30 days and 1 year

Cl — confidence interval, RR — relative risk, TAVR- transcatheter aortic valve replacement, SAVR - surgical aortic valve

replacement

This analysis also showed considerable heterogeneity (12
= 69%). For myocardial infarction outcomes, 5,607
patients (TAVR: 2,832; SAVR: 2,775) were assessed at 30
days. The results revealed a significant reduction in
myocardial infarction for TAVR patients, with an RR of
0.60 (95% C1 0.37-0.96, p = 0.03), illustrated in Figure 5,
with no heterogeneity detected among the studies (1% =
0%).

A separate analysis of prosthetic valve endocarditis
included 8,275 patients (TAVR: 4,028; SAVR: 4,193) at 30
days and 1 year. The reduction in endocarditis was not

statistically significant for TAVR compared to SAVR, with
an RR of 1.06 (95% Cl 0.55-2.06, p = 0.85), as shown in
Figure 6, and no heterogeneity was observed (1> = 0%).
Lastly, for the length of stay (LOS) analysis, 3,267
patients (TAVR: 1,733; SAVR: 1,534) were included. The
analysis demonstrated a statistically significant
reduction in LOS for TAVR patients, with a mean
difference of -4.30 days (95% Cl -5.03 to -3.57, p =
0.00001), as depicted in Figure 7. However, this analysis
revealed significant heterogeneity among the studies (12
=93%).
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Figure 5. Forest plot for MI showing individual and pooled relative risk (RR) for TAVR vs SAVR in patients with severe

aortic valve stenosis at 30 days

Cl — confidence interval, Ml — myocardial infarction, RR — relative risk, TAVR- transcatheter aortic valve replacement,

SAVR - surgical aortic valve replacement
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Figure 6. Forest plot for PVE showing individual and pooled relative risk for TAVR vs SAVR in patients with severe aortic

valve stenosis at 30 days and 1 year

Cl — confidence interval, RR — relative risk, PVE — prosthetic valve endocarditis, TAVR- transcatheter aortic valve
replacement, SAVR - surgical aortic valve replacement
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Figure 7. Forest plot for LOS showing individual and pooled relative risk (RR) for TAVR vs SAVR in patients with severe

aortic valve stenosis

Cl — confidence interval, LOS — length of hospital stay, RR — relative risk, TAVR- transcatheter aortic valve replacement,

SAVR - surgical aortic valve replacement

Subgroup analysis

A subgroup analysis based on follow-up duration
demonstrates differing outcomes between TAVR and
SAVR across multiple RCTs. At the 30-day mark, the
relative risk (RR) of all-cause mortality for TAVR
compared to SAVR was 0.86 (95% Cl 0.56-1.32, p=0.49),
indicating no significant difference between the two
groups. At 1 year, however, there was a significant
reduction in relative risk with TAVR (RR 0.67, 95% ClI
0.50-0.90, p = 0.008), favoring this intervention over
SAVR. By the 2-year follow-up, the analysis showed no
significant difference again, with an RR of 0.81 (95% CI
0.58-1.13, p=0.22). Thus, the only statistically significant
finding favoring TAVR was observed at the 1-year mark,
while no significant differences were detected at the 30-
day and 2-year time points. The overall effect of the
analysis, which combines all follow-up durations,
indicates a significant reduction in all-cause mortality for
patients undergoing TAVR compared to SAVR (RR 0.76,
95% Cl 0.63-0.91, p=0.003), suggesting that TAVR is
associated with a significantly lower risk of mortality
compared to SAVR.

Six studies reported the prostheses type. A subgroup
analysis based on the type of valve used in TAVR (self-
expanding bioprosthetic valves vs. balloon expanded
bioprosthetic valves) revealed that TAVR with self-
expanding valves significantly reduced the risk of all-
cause mortality compared to SAVR, with a relative risk
(RR) of 0.61 (95% CI 0.42-0.89, p=0.010). In contrast,
the use of balloon-expandable valves in TAVR did not
show a statistically significant difference in mortality
compared to SAVR (RR 0.82, 95% ClI 0.56-1.19, p= 0.30).

In the subgroup analysis comparing mortality between
balloon-expandable and self-expanding valves, the
incidence of mortality in the surgical group was higher
when compared to the self-expanding valve group than
when compared to the balloon-expandable valve group,
as evidenced by data from PARTNER 3 and Evolut Low
Risk studies (13, 21). This suggests that the reduced
mortality benefit associated with self-expanding valves
might be more pronounced compared to balloon-
expandable valves. Overall, TAVR was associated with a
significantly lower risk of all-cause mortality (RR 0.70,
95% Cl 0.54-0.92, p = 0.010) compared to SAVR. Despite
the moderate heterogeneity observed across studies,
there was no significant difference between the
subgroups based on valve type (p = 0.28), highlighting
the consistent benefit of TAVR over SAVR.

Sensitivity Analysis

Confirming the robustness of our findings, exclusion
sensitivity analyses in all-cause mortality did not reveal
disproportionate effects of any single study on the
composite pooled results for each individual endpoint.
However, for stroke at 30 days, removing either the
Blankenberg or Surtavi study (20, 23) rendered the
results non-significant, highlighting the significant
influence of these studies (). Conversely, for stroke at 1
year, the results became significant when the Toff study
(24) was excluded, indicating that this study may have
moderated the overall effect.



Heart, Vessels and Transplantation 2024; 8: doi: 10.24969/hvt.2024.519

TAVR vs SAVR in low-intermediate risk severe AS

Almuzainy et al.

In the case of myocardial infarction (Ml), the exclusion
of any one of the Notion, Blankenberg, or Partner 2
studies (10, 14, 20) led to non-significant results,
demonstrating the sensitivity of the pooled estimates to
these particular studies.

Meanwhile, for length of stay (LOS) and prosthetic valve
endocarditis (PVE), no single trial had a significant
impact on the pooled estimates, underscoring the
stability and reliability of these findings.

Discussion

Our meta-analysis analyzed over 8000 Ilow to
intermediate-risk patients with severe symptomatic AS,
comparing TAVR and SAVR across various outcomes. The
results generally favor TAVR, showing either lower or
comparable mortality rates, supporting the view that
TAVR’s less invasive nature reduces early postoperative
mortality, as noted by Mack et al. (13).

Studies like NOTION (14) and by Sgndergaard et al. (15)
reported fewer strokes with TAVR, likely due to avoiding
cardiopulmonary bypass and aortic cross-clamping,
which are risk factors in SAVR. TAVR was also associated
with fewer Mls. Gupta et al.(16) attributed this to TAVR’s
minimally invasive nature, reducing myocardial stress
and injury.

TAVR showed lower rates of prosthetic valve
endocarditis. Butt et al. (17) found a significantly
reduced incidence of infective endocarditis in TAVR
patients, likely due to shorter procedural times and a
less invasive approach. Additionally, TAVR patients had
shorter hospital stays. Baron et al. (18) reported
reduced intensive care unit stay and overall hospital stay
durations, underscoring TAVR’s efficiency and quicker
recovery.

However, TAVR incurs higher initial costs. Baron et al.
(18) and Galper et al. (19) noted that TAVR is more
expensive upfront than SAVR. Despite this, TAVR can
lead to savings in hospitalization and physician fees.
There were mixed results on total admission costs—
Baron et al. (18) found TAVR slightly less expensive,
while Galper et al. (19) indicated higher costs,
highlighting the need for further studies to balance
these factors.

TAVR’s benefits influence clinical practice and policy. Its
quicker recovery and reduced early mortality make it a
viable option for high-risk patients or those with

comorbidities. TAVR’s less invasive nature results in
shorter hospital stays and lower resource use,
potentially easing the burden on healthcare systems.
Nonetheless, higher initial costs challenge widespread
adoption. Policymakers need to weigh these costs
against the long-term benefits. Ongoing cost-
effectiveness studies are crucial for shaping
compensation policies and ensuring equitable access.
Standardizing procedures and best practices can also
enhance outcomes and reduce variability.

Future research should focus on long-term outcomes
and device durability, especially in younger and lower-
risk populations. Comparative studies of TAVR devices
and techniques are essential for optimizing patient
selection and outcomes. Including diverse patient
populations in trials will improve generalizability.
Addressing these research gaps will enhance our
understanding of TAVR’s potential and improve patient
care.

Study limitations

Despite our findings, there are limitations. Variability in
patient populations and follow-up durations may affect
generalizability. Differences in endpoint definitions and
reporting complicate comparisons, highlighting the need
for standardized definitions. The predominance of
studies from high-income countries may limit
applicability to lower-resource settings. Additionally,
variations in procedural techniques, valve types, and
operator expertise may contribute to outcome
variability.

Conclusion

According to our meta-analysis, currently available data
suggests that TAVR is a highly promising and viable
therapeutic option for severe symptomatic AS patients
with low and intermediate surgical risk, demonstrating a
trend towards reduced postoperative mortality, quicker
recovery and shorter hospital stays as well as a marked
decrease in cardiovascular complications compared to
its alternative modality, SAVR. The current evidence
base is strong and supports widespread utilization of
TAVR for intermediate and low-risk patients, yet
limitations exist regarding variability in patient
populations and follow-up durations, as well as
variations in procedural techniques, valve types, and
operator expertise, all of which may affect the
generalizability of our results.
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To definitively derive conclusions on TAVR versus SAVR,
standardized endpoint definitions are needed. Finally,
future research should emphasize long-term results and
the durability of TAVR devices, especially for younger
and lower-risk groups.
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