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ABSTRACT 


Introduction: 
Several clinical trials have demonstrated the non-inferiority of
                        transcatheter aortic valve replacement compared with surgical aortic valve
                        replacement in patients with severe aortic stenosis and low to intermediate
                        surgical risk. However, mid-term results are still contentious. We performed
                        this meta-analysis to compare the safety and efficacy of transcatheter
                            vs. surgical aortic valve replacement in the mid-term
                        in patients with aortic stenosis at low to moderate surgical risk.



Methods: 
We searched Embase, PubMed®, and Cochrane databases for randomized
                        clinical trials that compared transcatheter with surgical aortic valve
                        replacement in patients with symptomatic severe aortic stenosis with a
                        follow-up of at least four years. Outcomes of interest were all-cause
                        mortality and disabling stroke.



Results: 
We included six randomized clinical trials encompassing 6,444 patients with
                        severe aortic stenosis, of whom 3,282 (50.9%) underwent transcatheter aortic
                        valve replacement. There was no difference in all-cause mortality (risk
                        ratio [RR] 1.08; 95% confidence interval [CI] 0.94 - 1.25;
                            P = 0.30) and disabling stroke (RR 0.95; 95% CI 0.75 -
                        1.21; P = 0.67) between groups. In the subgroup analysis,
                        five-year mortality (RR 1.28; 95% CI 1.10 - 1.49) was higher in the
                        transcatheter group. The new pacemaker implantation (RR 2.22; 95% CI 1.42 -
                        3.45) rate was higher in the transcatheter group. However, the new atrial
                        fibrillation (RR 0.40; 95% CI 0.31 - 0.52) rate was higher in the surgical
                        group.



Conclusion: 
Mid-term mortality and disabling stroke rates in patients with severe aortic
                        stenosis treated with either transcatheter or surgical aortic valve
                        replacement were similar.



Keywords: Aortic Stenosis, Transcatheter Replacement, Atrial Fibrillation, Artificial Pacemaker, Stroke.
	                            






        
            INTRODUCTION
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            Aortic stenosis (AS), the most prevalent heart valve disease in the elderly, is
                characterized by a hemodynamically significant narrowing of the aortic valve and it
                stands as a major contributor to global morbidity and mortality[1-3]. Its prevalence is increasing rapidly because of the aging
                population, therefore, it is estimated that there are, now, more than 291,000
                candidates for aortic valve replacement in North America and Europe[4,5]. The benefit of transcatheter aortic valve replacement (TAVR)
                in patients who are inoperable is already well-established[6-8]. Surgical aortic valve replacement (SAVR) is one of the most
                common cardiac procedures and it is a definitive therapy that considerably improves
                symptoms and long-term survival of patients with severe AS. The procedure has been
                the gold standard for more than 50 years, and its operational mortality has been
                described as low: 0.5% to 1% in specialized institutions, with promising long-term
                        results[9,10].

            The perioperative risk of mortality associated with SAVR tends to increase with age,
                reaching up to approximately 10% in patients aged 85 to 90 years[11]. Although surgery is still
                considered an intervention of choice in patients with a low risk of surgical
                complications and severe AS, TAVR is continually gaining ground in the lower-risk
                        groups[6]. Approximately
                90% of patients undergoing aortic valve replacement are considered to be at low and
                moderate surgical risk[12,13]. Several factors are influential
                in this current scenario, including the high prevalence of patients requiring valve
                replacement and technological advances in valve replacement that allows a minimally
                invasive approach under local anesthesia[14-16].

            Although previous meta-analyses have demonstrated that TAVR is not inferior to SAVR
                in patients with low to moderate surgical risk, they primarily included studies with
                shorter follow-up periods, limiting the assessment of mid-term outcomes[17,18]. To address this gap, the present systematic review and
                meta-analysis aimed to comprehensively compare the mid-term safety and efficacy of
                TAVR vs. SAVR in patients with AS at low to moderate surgical risk
                by evaluating two critical endpoints: all-cause mortality and disabling stroke,
                using more recent evidence with extended follow-up data.

        

        
            METHODS

            This systematic review with meta-analysis was registered in the International
                    Prospective Register of Systematic Reviews (or PROSPERO) under protocol
                CRD42024501903. It was designed and conducted according to the Cochrane Handbook for
                Systematic Reviews of Interventions and the Preferred Reporting Items for Systematic
                Reviews and Meta-Analyses (or PRISMA) Statement guidelines[19,20].

            
                Eligibility Criteria

                Only fully published manuscripts meeting all the following eligibility criteria
                    were included: (1) randomized controlled trials (RCTs); (2) including
                    low-to-moderate surgical risk patients with severe AS; (3) comparing
                    transcatheter vs. surgical aortic valve; (4) studies with
                    follow-up ≥ 4 years; (5) availability of studies in English; and (6)
                    reporting any of the clinical outcomes of interest. A minimum of a four-year
                    follow-up was chosen based on the preliminary review of the literature which
                    found substantial heterogeneity in follow-up between different studies (a few
                    weeks to years). We excluded: (1) overlapping populations, defined as studies
                    with overlapping institutions and recruitment periods; (2) non-randomized
                    studies; (3) studies with no outcomes of interest; (4) conference abstracts; and
                    (5) no control group. There were no restrictions based on the year of
                    publication. In case of missing data from individual studies, the corresponding
                    authors were contacted for specific study results.

            

            
                Search Strategy and Data Extraction

                We systematically searched PubMed®, Embase, and Cochrane Central Register
                    of Controlled Trials for RCTs meeting the eligibility criteria from inception to
                    May 2024. The search strategy consisted of “(aortic valve replacement OR
                    Aortic stenosis) AND (TAVI OR TAVR OR Aortic Transcatheter OR Transcatheter
                    Aortic valve implantation) AND (Surgical Aortic valve replacement OR Surgical
                    Aortic Valve Replacement OR Surgical Aortic Valve implantation)”. The
                    references from all included studies, previous systematic reviews, and
                    meta-analyses were also searched manually for any additional study[21].

                The search strategy was conducted by two authors (C.A.D.P. and C.A.P.P.). The
                    studies found in the databases and the references of the articles were
                    incorporated into the Rayyan reference management (Rayyan Systems Inc.,
                    Montreal, Canada). Duplicate articles were manually excluded. Any disagreements
                    were resolved through consensus by the senior author (V.M.). The baseline
                    characteristics were extracted by other two authors (H.S.F. and C.A.P.P). The
                    outcome data following predefined search criteria and quality assessment was
                    extracted by other two authors (C.A.D.P and L.F.T.).

            

            
                Endpoints and Subgroup Analyses

                The main outcomes of interest were: (1) all-cause mortality and (2) disabling
                    stroke. Subgroup analyses based on the participants’ surgical risk and
                    the studies’ follow-up time were used to reduce heterogeneity.

            

            
                Quality Assessment

                Quality assessment of RCTs was performed by two independent authors (A.J.F. and
                    H.S.F.) using the Cochrane Collaboration’s tool for assessing risk of
                    bias in RCTs (RoB 2), in which studies are scored as high, low, or unclear risk
                    of bias in five domains: selection, performance, detection, attrition, and
                    reporting biases[22].
                    Disagreements were resolved by the senior author (V.M.).

            

            
                Statistical Analysis

                In order to compare treatment effects for categorical endpoints, a risk ratio
                    (RR) with 95% confidence intervals (CI) was pooled using the Mantel-Haenszel
                    method with the Der Simonian and Laird random-effects model. We assessed
                    heterogeneity with I² statistics and Cochrane Q test; I² > 25%
                    was considered significant for heterogeneity. P-values <
                    0.05 were considered statistically significant. Review Manager 5.1.7 (Cochrane
                    Center, The Cochrane Collaboration, Denmark) and R software (version 4.3.2, R
                    Foundation for Statistical Computing, Vienna, Austria) were used for statistical
                    analysis. Aiming to explore the robustness of the results and identify outliers,
                    leave-one-out sensitivity analyses were conducted by systematically removing
                    each study from the research and recalculating the results for outcomes with
                    significant heterogeneity.

            

        

        
            RESULTS

            
                Study Selection and Baseline Characteristics

                As detailed in Figure 1, the initial search
                    yielded 1,281 results. After the removal of duplicate records and ineligible
                    studies, 26 articles remained and were fully reviewed based on inclusion
                    criteria. Of these, a total of six RCTs were included, comprising 6,498
                            patients[23-28]. Study characteristics are
                    reported in Table 1. A total of 3,286
                    (51%) patients were treated with TAVR. The follow-up ranged between four and
                    five years. The mean patient age was 78.4 years. There were 2,170 (66%) and
                    1,905 (59.3%) male patients in the TAVR and SAVR group, respectively. The mean
                    Society of Thoracic Surgeons (STS) score of the included studies was 3.86.

                


Table 1




Baseline characteristics of included studies.
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* Data are presented as mean ± standard deviation;
** The article did not specify the type of diabetes
 DM=diabetes mellitus; NYHA=New York Heart Association; SAVR=surgical
                                aortic valve replacement; STS=Society of Thoracic Surgeons;
                                TAVR=transcatheter aortic valve replacement
‡ The article included atrial fibrillation and atrial flutter in the
                                same data;
$ The article included pacemaker and defibrillator in the same data
 AF=atrial fibrillation; CAD=coronary artery disease; CLD=chronic lung
                                disease; MI=myocardial infarction; NA=data not available;
                                PCI=percutaneous coronary intervention; PVD=peripheral vascular
                                disease; SAVR=surgical aortic valve replacement; TAVR=transcatheter
                                aortic-valve replacement
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Fig. 1



Preferred Reporting Items for Systematic Reviews and
                                Meta-Analysis (or PRISMA) flow diagram of study screening selection.
                                RCT=randomized controlled trial.













                

            

            
                Pooled Analyses of All Studies

                There was no statistically significant difference between groups in all-cause
                    mortality (RR 1.08; 95% CI 0.94 - 1.25; P = 0.30; I2
                    = 45%) (Figure 2), cardiovascular mortality
                    (RR 1.09; 95% CI 0.96 - 1.23; P = 0.17; I2 = 0%),
                    stroke (RR 1.04; 95% CI 0.85 - 1.26; P = 0.73; I2 =
                    18%), disabling stroke (RR 0.95; 95% CI 0.75 - 1.21; P = 0.67;
                        I2 = 9%) (Figure 3),
                    non-disabling stroke (RR 1.10; 95% CI 0.85 - 1.42; P = 0.71;
                        I2 = 0%), endocarditis (RR 1.33; 95% CI 0.85 - 2.09;
                        P = 0.21; I2 = 0%) (Supplementary Figure 1), myocardial infarction (RR 1.11; 95%
                    CI 0.76 - 1.63; P = 0.58; I2 = 50%), and
                    rehospitalization (RR 1.07; 95% CI 0.85 - 1.36; P = 0.55;
                        I2 = 76%).
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Fig. 2



All-cause mortality was not significantly different between
                                surgical aortic valve replacement (SAVR) and transcatheter aortic
                                valve replacement (TAVR). CI=confidence interval.
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Fig. 3



Disabling stroke was not significantly different between groups.
                                CI=confidence interval; SAVR=surgical aortic valve replacement;
                                TAVR=transcatheter aortic valve replacement.













                

                Non-cardiovascular mortality was significantly higher in the TAVR group compared
                    with the SAVR group (RR 1.28; 95% CI 1.10 - 1.49; P = 0.002;
                        I2 = 0%) (Figure 4). The
                    rate of new pacemaker implantation was also significantly higher in the TAVR
                    group compared with the SAVR group (RR 2.22; 95% CI 1.42 - 3.45;
                        P = 0.0004; I2 = 91%) (Figure 5). New atrial fibrillation was significantly lower
                    in the TAVR group compared with the SAVR group (RR 0.40; 95% CI 0.31 - 0.52;
                        P = 0.00001; I2 = 68%) (Figure 6).
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Fig. 4



Non-cardiovascular mortality was significantly higher in the
                                transcatheter aortic valve replacement (TAVR) group. CI=confidence
                                interval; SAVR=surgical aortic valve replacement.
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Fig. 5



New pacemaker implantation was significantly higher in the
                                transcatheter aortic valve replacement (TAVR) group. CI=confidence
                                interval; SAVR=surgical aortic valve replacement.
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Fig. 6



New atrial fibrillation was significantly lower in the
                                transcatheter aortic valve replacement (TAVR) group. CI=confidence
                                interval; SAVR=surgical aortic valve replacement.













                

            

            
                Subgroup Analysis

                The risk of all-cause mortality was significantly higher in the TAVR group
                    compared with the SAVR group over five years of follow-up (RR 1.28; 95% CI 1.10
                    - 1.49; P = 0.002; I2 = 0%) (Figure 7). There was no statistically significant difference
                    in all-cause mortality between TAVR and SAVR in patients at low surgical risk
                    (RR 0.96; 95% CI 0.71 - 1.29; P = 0.77; I2 =
                    44%).
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Fig. 7



Subanalysis of studies with five years of follow up, all-cause
                                mortality was significantly higher in the transcatheter aortic valve
                                replacement (TAVR) group. CI=confidence interval; SAVR=surgical
                                aortic valve replacement.













                

                The leave-one-out analysis demonstrated the robustness of the pooled results for
                    stroke (Supplementary Figure 2). However,
                    the leave-one-out analysis for all-cause mortality showed that the omission of
                    the EVOLUT trial reduced heterogeneity to 0% and led to statistically
                    significant results (Supplementary Figure
                        3).

            

            
                Quality Assessment

                Individual RCT appraisal is reported in Supplementary Table 1. We used version 2 of the Cochrane Risk of
                    Bias assessment tool (RoB 2) to assess the individual overall risk of bias
                    publication of the RCTs in this meta-analysis. Two studies were classified as
                    low risk of bias, whereas three studies were evaluated as having some concerns
                    in risk of bias mainly due to deviations from intended interventions. One study
                    was evaluated at high risk due to the selection of the reported results, as the
                    article did not report all outcomes pre-specified in its protocol (Supplementary Table 1).

                High rates of heterogeneity were present in this analysis for outcomes, such as
                    all-cause mortality, myocardial infarction, and rehospitalization. The present
                    variation in data is possible due to the different types of prostheses used in
                    each study, variability in healthcare settings, variability in medical expertise
                    (years of practice), differences in patients-associated comorbidities, and
                    inclusion of studies with less methodological rigor marked as “some
                    concerns” or “high concerns” for risk of bias.

            

        

        
            DISCUSSION

            This systematic review with meta-analysis of RCTs comprising > 6,000
                low-to-moderate risk patients with severe AS compared mid-term outcomes between SAVR
                and TAVR. Our main findings were: (1) there was no significant difference between
                groups in terms of all-cause mortality, stroke, endocarditis, myocardial infarction,
                and rehospitalization; (2) there was a higher risk of non-cardiovascular death and
                new pacemaker implantation in the TAVR group compared with the SAVR group; and (3)
                there was a reduced risk of atrial fibrillation in the TAVR group when compared with
                the SAVR group.

            Despite the established efficacy and safety of TAVR in high-risk cases, the extension
                of its application to those with lower or intermediate surgical risk requires a
                thorough evaluation of outcomes in mid and long-term follow-up. Our results suggest
                that the use of TAVR over a mid-term follow-up showed similar risk in all-cause
                mortality and stroke rates when compared with SAVR in patients with AS. These
                findings align with results from previous meta-analyses with shorter
                        follow-up[17,18,29–31]. In the
                PARTNER 2 trial, there was no significant difference in all-cause mortality or
                disabling stroke when compared with SAVR[23]. These findings were subsequently corroborated by the
                PARTNER 3, SURTAVI, and NOTION trials[24-26], all of which
                confirmed no significant differences between the groups for all-cause mortality.

            A recent meta-analysis including low-surgical-risk patients demonstrated a reduction
                in the risk of all-cause mortality and disabling stroke at one year in the TAVR
                group. However, a mid-term analysis with an average follow-up of 4.3 years showed no
                difference between the groups for these same outcomes[32]. Nevertheless, a subgroup analysis of studies
                with five years of follow-up showed a significantly higher risk of all-cause
                mortality in the TAVR group when compared with the SAVR group. These findings are
                consistent with the PARTNER 2 study, which showed an increased risk of all-cause
                mortality in the TAVR group when compared with the SAVR group[23]. These different results between
                the individual studies may be explained by the use of different transcatheter
                systems that present different clinical performance and durability. The device
                (SAPIEN XT) used in the PARTNER 2 study is no longer in clinical practice and it was
                related to higher mortality and neurological events in the medium and long term when
                compared with other newer devices[23,33]. Therefore, our
                results of all-cause mortality over five years may be justified by the durability of
                the prostheses used in the TAVR group.

            In addition, our leave-one-out sensitivity analysis for all-cause mortality showed
                that omitting the EVOLUT trial significantly reduced heterogeneity from 40% to 0%,
                with a statistically significant difference unfavoring TAVR when compared with SAVR
                in patients with AS and low to moderate surgical risk. The EVOLUT trial demonstrated
                the greatest benefit of TAVR over SAVR for all-cause mortality among included
                        studies[27]. This may be
                explained by the use of a high-performance valve with advanced technology and higher
                loss to follow-up in the SAVR group. A previous meta-analysis compared mid-term
                outcomes between the two techniques including low, intermediate, and high-risk
                patients, and it showed that the advantages of TAVR over SAVR are not consistent
                over time, with longer follow-up revealing results favoring surgery[34].

            Increased survival rates with TAVR in high-risk patients is largely due to reduced
                cardiovascular mortality[16].
                However, non-cardiovascular and non-categorizable causes contributed significantly
                to the mortality of these patients. Our findings suggest a higher risk of death from
                non-cardiovascular causes for TAVR when compared with SAVR in patients with AS and
                low to moderate surgical risk (RR 1.28). Although several clinical trials showed a
                greater number of deaths from non-cardiovascular causes in the TAVR group when
                compared with the SAVR group in patients with AS and low to moderate surgical risk,
                these results were not statistically significant[25,26]. A
                previous meta-analysis identified infections/sepsis as the leading cause of
                non-cardiovascular death within 30 days and the second cause of death after 30
                        days[30]. Although TAVR is
                a minimally invasive procedure, patients generally present factors alone or in
                combination that predispose to infection, including age; poor lung, kidney, and
                immune function; diabetes; and need for ventilation and central venous access and
                        monitoring[35].

            Our analysis revealed no difference in rehospitalization between the TAVR and SAVR
                groups in patients with AS and low to moderate surgical risk. In the PARTNER 3
                study, 1,000 patients with severe AS and low surgical risk were randomized to TAVR
                or SAVR. In the intention-to-treat analysis during five years of follow-up, there
                was no difference in rehospitalization between the groups[24]. The same results were found in the SURTAVI
                study, which showed no difference in readmission between the groups[26]. However, these results differ
                from the PARTNER 2 study, which showed a higher risk of readmission for TAVR when
                compared to SAVR at five years in patients with AS and low to moderate surgical
                        risk[23]. Previous
                literature identified valve stenosis or regurgitation for TAVR and endocarditis for
                SAVR as the main causes of hospitalization[36]. Our findings may be explained by the fact that the
                studies used different devices for TAVR. Different transcatheter models are
                associated with different risks of complications, often requiring
                        reintervention[26].

            The findings of this systematic review with meta-analysis show a higher risk of
                pacemaker implantation in the TAVR group when compared with SAVR in patients with AS
                and low to moderate surgical risk, which is consistent with previously published
                        literature[17,26,27,37]. Despite the
                high risk of pacemaker implantation in the TAVR group, this risk varies between
                different studies, from 5.40 to 1.23. The NOTION study was the first RCT to study
                low-risk patients and it was the study with the highest risk of pacemaker
                        implantation[26].
                Subsequent studies showed an increasingly lower risk of pacemaker
                        implantation[23,25,27]. The PARTNER 2 and 3 trials showed the lowest risks for
                pacemaker implantation[23,24]. Several factors may influence
                this variation in risks, such as studies using different devices for TAVR. In the
                PARTNER studies, different from the NOTION study, third-generation devices were
                used. SAPIEN 3, which is the latest transcatheter heart valve in the Edwards family,
                incorporates a number of new and improved features and it also appeared to have a
                more favorable clinical profile in terms of clinical and valve performance with
                fewer complications, including a lower risk of implanting a new pacemaker[38].

            Literature has shown differences in clinical outcomes when comparing different
                transcatheter valve systems with surgical valves. The second-generation
                balloon-expandable transcatheter valve has a higher risk of structural valve
                degeneration than the surgical valve[38,39]. The
                third-generation balloon-expandable transcatheter heart valve (SAPIEN 3, Edwards
                Lifesciences) appeared to have a more favorable clinical profile in terms of
                clinical outcomes and valve performance[33].

            Our results showed a reduced incidence of atrial fibrillation in the TAVR group when
                compared with the SAVR group in patients with AS and low to moderate surgical risk.
                In the PARTNER 2 study, 2023 patients with symptomatic severe AS and intermediate
                surgical risk were randomized to TAVR or SAVR and followed for five years. The risk
                of atrial fibrillation was twice as high in the SAVR group when compared with the
                TAVR group, and the same results were reported in previous literature. Other
                statistically non-significant results from our analyses also deserve comment: TAVR
                may not be associated with fewer outcomes of endocarditis and myocardial infarction
                when compared with SAVR in a medium follow-up period, and these results are
                consistent with previous reports[23,24,26].

            SAVR is a safe technique with significantly low operative mortality in selected
                elderly patients, but it increases with the number and severity of comorbidities,
                imposing an important limitation on SAVR[10]. Medium- and long-term outcomes vary widely, with survival
                rates ranging from 37.4% to 64%[40-42]. These results are significantly
                influenced by the patient’s age and the presence of comorbidities. Structural
                valve degeneration, which limits its durability, represents the main limitation of
                biological tissue[10]. It is
                evident that following the advent of TAVR, SAVR outcomes have significantly
                improved, likely because higher-risk patients were increasingly referred for
                        TAVR[43]. TAVR is a
                minimally invasive and safe technique, but certain complex anatomical
                characteristics such as the access site, pathway, and valve implantation site can
                hinder its successful use or even contraindicate TAVR[44]. Although initially tested in high-surgical-risk
                patients, its use has expanded to those with moderate and even low risk. Due to its
                minimally invasive nature, TAVR avoids sternotomy and cardiopulmonary bypass,
                potentially reducing resource utilization by accelerating patient recovery and
                shortening hospital stays[45]. The
                NOTION study recruited participants in the early 2010s and used the self-expanding
                CoreValve™ system, showing a similar risk of the composite endpoint for TAVR
                and SAVR at five and eight years. Among studies with mid-term follow-up, the EVOLUT
                Low Risk trial demonstrated a lower risk of all-cause mortality in the TAVR group
                (6.3%) when compared to the SAVR group (12.4%). This study utilized self-expanding
                aortic valves, Evolut™ R and Evolut™ PRO. In the PARTNER 3 trial,
                which investigated the balloon-expandable SAPIEN 3 valve, the four-year mortality
                rate was slightly higher in the TAVR group (7.4%) when compared to the SAVR group
                        (5.9%)[24,27,38].

            The overall composite endpoint rate in the NOTION study was higher than in the EVOLUT
                LOW RISK and PARTNER 3 studies. This is likely related to a higher mean STS score
                among NOTION participants, as well as the use of non-contemporary valve technology
                and medical therapy. Recently, a systematic review and network meta-analysis
                compared different transcatheter heart valves with SAVR. The study showed a similar
                risk of all-cause mortality among the groups. However, the risk of disabling stroke
                was lower with mechanically expandable valves when compared to balloon-expandable
                valves and SAVR, and it was also lower with self-expanding valves when compared to
                SAVR in the long term. On the other hand, mechanically expandable valves were
                associated with a higher risk of pacemaker implantation when compared to other
                systems and SAVR[46].

            
                Limitations

                This systematic review with meta-analysis has some limitations. Most importantly,
                    none of the studies were blinded — a fundamental limitation arising from
                    the nature of the interventions. There was, also, some variability in the
                    follow-up time between studies. To minimize such heterogeneities, we performed
                    subgroup analysis in studies comparing TAVR vs. SAVR with a
                    follow-up higher than four years. Furthermore, there were important differences
                    in the types of prostheses used in the studies. This difference, unfortunately,
                    can impact negatively on the clinical applicability of our results across
                    diverse contexts. Finally, significant heterogeneity was found in the outcome of
                    all-cause mortality. However, the leave-one-out sensitivity analysis showed the
                    robustness of the overall findings.

            

        

        
            CONCLUSION

            The results of this meta-analysis, including over 6,000 patients with AS and low to
                moderate surgical risk, suggest TAVR is non-inferior to SAVR regarding all-cause
                mortality or stroke in the mid-term period. Although both procedures are safe, the
                choice of treatment must be individualized and made together with the patient and
                the heart valve team.
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Supplementary Figure 1



Forest plot for endocarditis comparing transcatheter aortic valve
                                replacement (TAVR) with surgical aortic valve replacement (SAVR).
                                CI=confidence interval.













                

                
                    

[image: 0102-7638-rbccv-41-01-e20240250-gf09.jpg]


Supplementary Figure 2



Leave-one-out analysis for stroke. CI=confidence interval;
                                RR=risk ratio; SAVR=surgical aortic valve replacement;
                                TAVR=transcatheter aortic valve replacement.
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Supplementary Figure 3



Leave-one-out analysis for all-cause mortality. CI=confidence
                                interval; RR=risk ratio; SAVR=surgical aortic valve replacement;
                                TAVR=transcatheter aortic valve replacement.













                

                


Supplementary Table 1




Critical appraisal of individual studies according to the Cochrane
                            Collaboration’s tool for assessing risk of bias in randomized
                            trials.
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