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1. Ovid MEDLINE search strategy 

1. TRANSCATHETER AORTIC VALVE REPLACEMENT.mp. or Transcatheter Aortic Valve 

Replacement/  

2. limit 1 to yr="2019 - 2020"  

3. "transcatheter aortic valve".ab,ti.  

4. limit 3 to yr="2019 -Current"  

5. (TAVI or TAVR).ab,ti.  

6. limit 5 to yr="2019 -Current"  

7. 2 or 4 or 6  

8. AORTIC VALVE/su  

9. limit 8 to yr="2019 -Current"  

10. AORTIC VALVE STENOSIS/su  

11. limit 10 to yr="2019 -Current"  

12. "surgical aortic valve".ab,ti.  

13. limit 12 to yr="2019 -Current"  

14. SAVR.ab,ti.  

15. limit 14 to yr="2019 -Current"  

16. 9 or 11 or 13 or 15  

17. 7 and 16  

18. limit 17 to (clinical trial, all or clinical trial or controlled clinical trial or pragmatic clinical 

trial or randomized controlled trial)  

19. trial.ti.  

20. 17 and 19  

21. 18 or 20 
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2. GUIDEINE TEAM: 

Methodologists:  

Pablo Lamelas, Ariel Izcovich, Martin Alberto Ragusa, Iqbal Jaffer. 

 

Topic experts:  

Henrique Ribeiro, Rodrigo Bagur, Iqbal Jaffer. 

 

Panelist:  

Clinical cardiology: Adrian Baranchuk, Fernando Wyss, Alvaro Sosa Liprandi. 

Cardiac Surgery: Gabriel Olivares, Magaly Arrais, Juan Camilo Rendon, Jorge Catrip. 

Interventional Cardiology: Carla Agatiello, Fernando Cura, Alfaro Marchena, Fabio Sandoli. 

 

External reviewers 

GRADE methodologist: Robby Nieuwlaat. 

Clinical cardiology: Marcelo Trivi. 

Cardiac surgery: Carlos Rivas. 

Interventional cardiology: Oscar Mendiz. 

 

The methodology team included the principal investigator as interventional cardiologist (PL), 

a cardiac surgeon (IJ), and two non-cardiologists internists (AI, MR), which designed and 

oversaw the whole process of the guideline. The balance of interventional cardiology and 

cardiac surgery and inclusion of non-cardiologists in the methodological team was done to 

mitigate the likelihood of unfair or unbalanced methodological decisions.  

 

The systematic review team was composed of three methodologists (PL, AI, MR). The 

subgroup of interest committee included two interventional cardiologists and a surgeon (HR, 

RB, IJ) experts in the field to summarize the non-randomized evidence of key subgroups 

presented in the guideline.  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319489–1457.:1450 107 2021;Heart, et al. Lamelas P



 3 
 

 

The panel was composed of 13 members, including an equal representation of cardiac 

surgeons (n= 4) and interventional cardiologists (n= 4). The panel also included clinical 

cardiologists (n= 3), post-TAVI (n= 1) and post-SAVR (n= 1) patients. Key societies from 

Latin America were incorporated including the Sociedad Latino Americana de Cardiología 

Intervencionista (SOLACI) and the Sociedad Interamericana de Cardiología (SIAC). The 

panel members were selected by representatives of each society.  

 

At the time of this guideline development, we contacted several cardiac surgeons from Latin 

America, and we could not find a society in which they would state they belong to or feel 

represented, like organizing annual academic events, have their own journal, or other typical 

initiatives of regional societies of physicians. Therefore, cardiac surgeons from different 

countries were individually approached to participate in the panel.  

 

Patients were selected from the institution of the principal investigator (PL), with emphasis of 

including patients that had no major complications after their procedures. The panel was 

aware of all the guideline processes, steps ahead, and had the opportunity to provide 

feedback through regular emails during guideline development. Three Spanish-speaking 

methodologists (PL, AI, MR) participated as panel chairs to guide and coordinate panel 

discussion held in the Spanish language. 

 

The writing team was composed of all methodologists and topic experts. The principal 

investigator (PL) drafted the first version of the manuscript, then shared it with the rest of the 

writing group for a first review. Later was shared with the guideline panel for feedback and 

finally to four external reviewers, including a methodological expert in guideline development 

using the GRADE approach, a cardiologist, a cardiac surgeon, and an interventional 

cardiologist. Their comments were discussed by the methodological team to assess if they 
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should be integrated or not in the guideline. In case of not incorporating aspects highlighted 

by the reviewer, the methodological team provided feedback to reviewers with rationale. 
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3. CONFLICT OF INTEREST MANAGEMENT 

The methodological team discussed specifically if TAVI proctoring would be considered a 

relevant conflict of interest. The team considered that TAVI proctoring may not be a strong 

financial conflict of interest. TAVI proctors are paid according to the hours of training for 

other centers when starting their TAVI program for reducing complications and optimizing 

results. Also, in Latin America, virtually all the TAVI implanters from the largest volume 

centers, which in average perform a fraction of annual cases compared to high-income 

countries, perform proctoring for at least one TAVI device. Then, excluding them would likely 

exclude operators with the largest experience of an underutilized technology in Latin 

America. In summary, TAVI proctoring was perceived more as a professional conflict of 

interest rather than a financial industry-driven and therefore not considered a strong conflict 

of interest for this specific guideline. 

 

Summary of conflict of interests: 

Participants with voting rights: 

Fernando Wyss: Nothing to disclose 

Juan Rendon: Nothing to disclose 

Gabriel Olivares: Nothing to disclose. 

Adrian Baranchuk: Nothing to disclose. 

Alvaro Sosa Liprandi: Nothing to disclose. 

Fabio de Brito: Proctoring from Edwards LifeSciences, Medtronic, Boston Scientific. 

Alfaro Marchena: Nothing to disclose. 

Carla Agatiello : Proctoring from Edwards LifeSciences, Boston Scientific. 

Magaly Arrais: Proctoring from Edwards LifeSciences, Boston Scientific. 

Fernando Cura: Proctoring from Edwards LifeSciences, Boston Scientific. 

Jorge Catrip: Nothing to disclose. 

 

Participants without voting rights: 
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Pablo Lamelas: Proctoring from Edwards LifeSciences, Medtronic, Boston Scientific 

(Significant). Consulting honoraria from Boston Scientific (Not significant). 

Iqbal Jaffer: Nothing to disclose. 

Ariel Izcovich: Nothing to disclose. 

Martin Ragusa : Nothing to disclose. 

Henrique Ribeiro: Proctoring from Edwards LifeSciences, Boston Scientific and Medtronic, 

and Research grants from Edwards LifeSciences, Boston Scientific and Medtronic. 

Rodrigo Bagur : Nothing to disclose. 
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4. GUIDELINE QUESTION 

The methodological team generated the main research question and developed a plan which 

was approved by consensus with the rest of the panel. A decision was made to work on the 

main question, and then identify and provide guidance for subgroups of interests as remarks. 

The main research question of this guideline was: Transfemoral TAVI vs SAVR in elderly 

patients suffering from symptomatic severe aortic stenosis living in Latin America.  

 

The rationale of the main guideline question is based on several factors: it commonly arises 

in Latin American practice when treating elderly patients with severe aortic stenosis, it 

contemplates the current access-site approach to perform TAVI (transfemoral route), the 

availability of new research evidence to integrate to other recent recommendations from 

other countries or regions, the substantial variation in regional practice, the potential 

consequences in costs, and not been previously addressed in guidelines for Latin America. 

The main question was supported by a systematic review, meta-analysis and the rest of the 

GRADE approach for developing clinical practice guidelines. 

 

The main recommendation of this guideline focuses on elderly people. Therefore our 

guideline team made a dedicated effort to determine which age threshold would be 

appropriate in a Latin American scenario to be considered elderly taking into account 

multiple factors. This was in charge of an interventional cardiologist (RB) and a cardiac 

surgeon (IJ) and later approved and agreed with the panel with supporting rationale. 

 

Subgroups not or under-represented in clinical trials, such as alternative accesses, bicuspid 

aortic valve, concomitant coronary artery disease, other severe valve compromise, or 

younger age did not undergo a systematic approach for acquiring the evidence. The 

subgroup of interest committee composed of topic experts which gathered and synthesized 

evidence to support our recommendations in these scenarios, and later approved by the 

panel.  
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The methodological team also debated if the recommendation should be stratified by 

surgical risk. The reasons for not pursuing such an approach are the following. First, 

available evidence and later confirmed by our meta-analysis does not suggest that the 

relative effectiveness of TAVI over SAVR is different across the surgical risk spectrum.[1] 

This was also supported by our meta-regression of predicted perioperative mortality and 

effectiveness of TAVI, in which neither a trend suggested less effectiveness in lower-risk 

patients nor a statistically significant interaction p-value supporting differential treatment 

effects were observed. Second, the argument that the evidence was developed using risk 

strata is not strong by itself to build risk-specific recommendations. Indeed, forcing this 

approach goes against one of the principles of evidence-based medicine which entails 

working on the body of the evidence and focus on subgroups when really necessary, such 

as demonstrating differential treatment effects which is not the case. Third, although it is true 

that total mortality estimates of absolute risk are likely different across risk-strata impacting 

patient preferences, this was modest and still considered in our Summary-of-findings tables 

which stratify by mortality risk: number needed to treat of 71 in the high-risk subgroup. 

Hence, TAVI is not expected to have a large impact in perioperative mortality even in the 

higher risk subgroup based on early TAVI trials. TAVI may be a more suitable treatment 

mostly because of less invasive and rapid recovery across the risk spectrum without an 

increase, or probably small protective effect, in short-term mortality risk. Fourth, risk-

stratification has a modest and poor predictive performance for mortality and other patient-

important outcomes, respectively.[2] For instance, stratifying patients by mortality risk would 

have poor prediction or correlation with perioperative stroke, a critical outcome in which TAVI 

showed superiority compared to SAVR in prior meta-analysis and suggested by our 

evidence assessment.[1] For all the reasons detailed above, we decided to generate a single 

recommendation across risk strata but incorporating risk-stratification as a key subgroup 

consideration.    
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5. SYSTEMATIC REVIEW AND META-ANALYSIS 

Eligible primary studies were randomized trials comparing TAVI through the transfemoral 

approach with SAVR in severe symptomatic aortic stenosis. The agenda of meetings and 

conferences were also screened to seek new studies or updated publications of prior trials. 

A total of 200 studies were screened in duplicate. Three methodologists (PL, AI, MR) 

developed and executed the search, screened titles/abstracts, and full-text in duplicate. The 

principal investigator of UK TAVI was contacted to provide and clarify information related to 

study quality, execution, and clinical outcomes not presented in the conference and yet not 

available in full-text when the guideline was developed.  

 

Publications from non-systematic searches, including suggestions from members from the 

guideline were explored to integrate secondary publications of randomized trials or other 

relevant aspects for the guideline, like economic assessments, resource utilization, valve 

durability, life-expectancy in Latin America, implementation of TAVI programs in Latin 

America, clinical results of cardiac surgery programs in Latin America, and patient values 

and preferences.  

 

Data were independently abstracted by each member of the systematic review team using a 

standardized form and then underwent a second duplicate data check at the time of 

performing meta-analyses. The methodological team was in charge of generating tables with 

Summary-of-findings of all the outcomes and Evidence-to-decision framework for panel 

evaluation. The Summary-of-findings tables were shared in advance and later presented in 

an online guideline meeting with the panel. Baseline risks were calculated for all outcomes 

using information from the surgical arm of clinical randomized trials and from a systematic 

review of patients followed after a SAVR.[3] SAVR basal risks abstracted from randomized 

trials were presented to the panel using both relative and absolute differences. 
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Since TAVI could still be an acceptable treatment despite the absence of lower mortality 

compared to SAVR, a non-inferiority margin based on a minimal clinically important 

difference to infer “no-mortality increase” was used. The methodological team agreed on 

considering a total mortality margin of 0.5% (number needed to harm = 200) for 30-day and 

2.5% at 5 years (0.5% per year), so if 95% confidence intervals excluded this increase in 

risk, the interpretation was that ¨TAVI does not increase mortality¨.  

 

When both all-access and transfemoral-only data was available, we prioritized collecting 

outcomes specific to transfemoral access as far as a stratified randomization process was 

performed. Meta-analysis was executed using random effects for all outcomes both 

periprocedural at 30-day and at the longest follow-up available. Mortality and cardiovascular 

mortality were presented overall and stratified by low- and high-risk for SAVR as observed in 

randomized trials. Baseline risks were calculated for all outcomes using information from the 

surgical arm of clinical randomized trials and from a systematic review of patients followed 

after a SAVR.[3]  
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6. Table S1: Risk of bias across studies. 

Death 
Cardiovascular 

Death 
Stroke 

Life-threatening 
Bleeding 

Rehospitalization Pacemaker  

            PARTNER 2011 

            US Corevalve 2014 

            NOTION 2015 

            PARTNER 2 2016 

            SURTAVI 2017 

            PARTNER 2011 

            Evolut Low-Risk 2019 

            UK TAVI 2020 

      

 

Atrial fibrillation 
Paravalvular 

leak 
Mismatch 

Vascular 
complications 

Quality of life Reintervention  

            PARTNER 2011 

            US Corevalve 2014 

            NOTION 2015 

            PARTNER 2 2016 

            SURTAVI 2017 

            PARTNER 2011 

            Evolut Low-Risk 2019 

            UK TAVI 2020 

  

The risk of bias of each specific outcome across studies was assessed using the Risk of Bias 2 tool from the Cochrane Collaboration. Risk of 

bias information for UK TAVI trial assessment was provided by the authors upon request. The color represents the overall judgment of 

outcome-level risk of bias in each evaluated trial. Green: Low risk of bias; Yellow: Some concerns; Red: High risk of bias; White: Not available.  
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7. JUSTIFICATION OF 75 YEARS OLD AS AGE THRESHOLD 

The subgroup of interest committee (RB, IJ) in charge of developing the age threshold for 

Latin America based on the aspects detailed below, concluded that 75 years would be a 

reasonable age threshold for recommending TAVI over SAVR. This decision and rationale 

were shared and agreed with the rest of the guideline members including panelists. It is 

important to highlight that this age threshold is based on the judgment of literature and 

should be used as guidance in context with other variables rather than a determinant age 

threshold for decision making.  

 

Overall considerations 

The ideal aortic valve intervention should not only be a safe procedure but also durable and 

effective. Durable implies that the prosthesis will degenerate at a slow enough rate that it 

obviates any future intervention, whereas effective implies that it provides a large orifice area 

without significant hemodynamic issues or moderate to severe regurgitation. With TAVI, 

there are theoretical risks that the prosthesis may be less durable than a SAVR, including 

valve tissue trauma during crimping or uneven valve expansion generating tissue 

pinwheeling which can result in shortening the lifespan of the valve. These concern has 

been downgraded after experimental studies showing no significant differences in a bench-

testing simulation of 25 years between TAVI and surgical bioprosthesis.[4]  

 

Very long-term (10+ years) data on clinical outcomes related to durability, whether cohorts or 

randomized trials, is lacking since the first experiences were performed in sick and old 

populations with a limited life expectancy.[5] Only a limited number of studies including lower 

risk patients reported clinical outcomes or surrogates like structural valve deterioration after 

TAVI with adequate follow-up.[6,7] Moreover, there are inconsistencies among the 

definitions of clinical and surrogates outcomes affecting the reported incidence rates.[8,9] It 

is also important to mention that a substantial heterogeneity and lack of consensus of \ valve 

durability outcomes also exists in the SAVR literature, which further complicates the issues 
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of establishing a standard upon which to compare TAVI durability to surgical valve 

durability.[10]  

 

We present below a short summary of the two randomized clinical trials and a cohort with 

the longest follow-up reported to date: 

 

The Placement of Aortic Transcatheter Valves (PARTNER) 2A trial showed that aortic-valve 

reintervention was uncommon in both groups but was more frequent among patients in the 

TAVI versus SAVR group (3.2% vs. 0.8%; Hazard Ratio, 3.28; 95% CI, 1.32 to 8.13) at 5 

years of follow-up.[11] Reinterventions after TAVI were due to progressive stenosis (10 of 21 

cases) or aortic regurgitation (11 of 21 cases), and most patients (18 of 21) were treated with 

either repeat TAVI or balloon valvuloplasty. Endocarditis was the main cause of the 

reintervention in patients in the SAVR group (4 of 6 cases), most of whom were treated with 

repeat surgery. In-hospital mortality from valve reintervention was 5% (1 of 21 patients) in 

the TAVI group and 50% (3 of 6 patients) in the surgery group.  

  

The Nordic Aortic Valve Intervention (NOTION) trial was the first RCT including low-risk 

populations randomly allocated to TAVI versus SAVR and its results at 6 years of follows up 

showed a cumulative incidence of structural valve deterioration and bioprosthetic valve 

failure at 6 years of 24% and 6.7% for SAVR versus 4.8% and 7.5% for TAVI, 

respectively.[6] In addition, when splitting the components of bioprosthetic valve failure, 

valve-related deaths (5.0% vs. 3.7%; p=0.59), need for valve reintervention (2.2% vs. 0.7%; 

p=0.62) and severe hemodynamic deterioration (0.7% vs. 3.0%; p=0.21) were infrequent 

and similar between TAVI and SAVR, respectively. It should be highlighted, however, that 

there were only 45 patients-at-risk at 6 years of follow-up. 

 

The Italian CoreValve registry showed good and maintained hemodynamic performance at 8 

years of follow up, however, from the initial 990 patients, there were only 98 individuals for 
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the assessment of paravalvular leak and only 40 for the assessment of gradients at 8 years 

of follow-up.[12] 

 

Aspects related to Latin America 

Differences in healthcare systems in Latin America vary greatly from country to country and 

even within countries. The willingness to pay thresholds of fragmented healthcare systems 

(whether public, private, combined) for elderly people may vary substantially. In other words, 

despite the expected benefits of transfemoral TAVI in elderly patients with severe aortic 

stenosis, this may be considered cost-effective in some scenarios while not in others, even 

within the same country or treating healthcare center. This also impacts the selection of 

SAVR prosthesis, in which institutions working in resource-constrained areas in Latin 

America still implant older prosthesis with poorer data and/or outcomes due to more 

affordable costs.[10] 

 

Prior guidelines following the GRADE approach for high-income regions suggested that 75 

years may be used as a threshold for recommending transfemoral TAVI over SAVR.[13] This 

is consistent with the mean age of 73.4 and 73.9 for trials including patients exclusively at 

low-risk, while 79.1 and 81 in those including patients at low- and intermediate-risk.[14–17] 

When translating age-based recommendations from other sources, it needs to be 

considered that people living in Latin America has a shorter life expectancy than high-

income regions. Relative to those born in Europe and North America, people born in Latin 

America in 2020 would have a shorter life expectancy up to five (72 years) and two (79) 

years for men and women, respectively.[18] 
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8. OUTCOMES 

Panelists were asked to identify and rank the outcomes of interest. This was facilitated by an 

existing list generated by the methodological team based on a prior literature review. The 

methodological team transformed panel responses into a workable and methodologically 

sound format with approval from the panel before the Evidence-to-decision framework 

debate (Table S1). To better express the approach used to assess outcomes, an analytic 

framework of clinical outcomes was developed (Figure S1). Outcomes were categorized as 

periprocedural (or 30-day, related to procedural safety) and longest follow-up related to 

procedural efficacy. 

 

We decided to include two surrogate outcomes: paravalvular leak and patient-prosthesis 

mismatch. Significant paravalvular leak has been associated with poorer prognosis of other 

patient-important outcomes in post-TAVI patients like mortality, readmissions with heart 

failure, and valvular reinterventions.[19] Patient-prosthesis mismatch is a strong surrogate 

for valve durability in the SAVR literature and is associated with worse clinical outcomes for 

both SAVR and TAVI.[20] The key reason for including both surrogate outcomes is that 

evidence on long-term (from 5, 10, or more years) efficacy of patient important outcomes, 

like readmissions for heart failure or reintervention, is not fully informative. Most of the trials 

reporting 5 to 10 years of follow-up were done in older patients with shorter life expectancy, 

or when lower-risk patients were included the number of patients available during follow-up 

(and therefore the absolute number of events driving statistical power) is notably 

underpowered for detecting clinically important differences. Notably, to date, there are no 

randomized trials reporting follow-up beyond 10 years. Hence, the inclusion of those 

surrogate outcomes was considered of relevance until long- or very long-term clinical data 

with mortality, admissions with heart failure, and need for valve reinterventions becomes 

available and informative.  
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All-cause mortality, cardiovascular mortality, disabling stroke and stroke was considered 

critical, while the rest were ranked as important but not critical. Panel votes and 

methodological assessment were borderline for life-threatening bleeding between critical and 

important but not critical outcome, but the final judgment was to downgrade it to important 

but not critical after discussion. 

 

The GRADE approach recommends dealing with a workable number of outcomes, so after 

meta-analysis and critical appraisal of the evidence, we decided to keep some outcomes 

being represented by others. In the case of stroke, we realized that disabling stroke results 

were consistent with the stroke (or all-stroke) outcome and precision was more robust for the 

latter. Therefore we excluded the disabling stroke outcome from the final assessment while 

keeping stroke. A similar approach was applied to bleeding between life-threatening and 

major bleeding.[21] Our meta-analysis showed that life-threatening bleeding and major 

bleeding provided similar results. Since life-threatening bleeding is considered more 

important from the patient's perspective and meta-analysis showed more consistency 

without a significant impact in precision, the methodological team decided to use primarily 

this outcome for reporting the bleeding component of outcome assessment. Despite this, a 

sizable number of outcomes were incorporated beyond the maximum recommended by 

GRADE. The methodological team preferred this approach of being inclusive to make sure 

the panel felt the information was not hidden for competing interests at the moment of 

Evidence-to-decision discussion.    
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9. Table S2: Clinical outcomes ranking 

Importance Points Clinical Outcome 

Critical 

9 Total and Cardiovascular death, Disabling stroke 

8 Stroke 

7  

Important 

(not critical) 

6 Life-threatening bleeding, Valve reintervention, Quality-of-life 

5 Atrial fibrillation, Pacemaker implant 

4 Vascular complications 

Not important 

3  

2  

1  
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11. EVIDENCE-TO-DECISION FRAMEWORK 

QUESTION 

Should TAVI vs. SAVR be used for Elderly patients with severe aortic stenosis living in Latin America? 

POPULATION: Elderly patients with severe symptomatic aortic stenosis 

INTERVENTION: TAVI 

COMPARISON: SAVR 

MAIN OUTCOMES: Mortality 30-day; Mortality all-time; Cardiovascular Mortality 30-day; Cardiovascular Mortality all-time; Stroke 30-day; Stroke all-time; Life-threatening bleeding 30-day; 
Reshospitalization 30-day; Rehospitalization all-time; New Pacemaker 30-day; Atrial fibrillation 30-day; Reintervenion 30-day; Reintervenion all-time; Paravalvular leak 
30-day; Patient-prosthesis mismatch 30-day; Vascular complications 30-day; Quality-of-life 30-day continuous; Quality-of-life 1-year continuous; Quality-of-life 30-day 
binary; Quality-of-life 1-year binary; 

SETTING: LATIN AMERICA 
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Problem 

Is the problem a priority? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 

○ Probably no 

○ Probably yes 

● Yes 

○ Varies 

○ Don't know 

 

 

 

It was unanimously considered a priority 
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Desirable Effects 

How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 

○ Small 

● Moderate 

○ Large 

○ Varies 

○ Don't know 

 

See Summary-of-findings tables Votes: MODERATE (70%), LARGE (30%) 

 

One of the panel members refused to vote, claiming that he does not have enough knowledge to evaluate 

the body of evidence or some considerations related to clinical practice. 

 

Some members of the panel pointed out that avoiding infections (eg. mediastinitis) and pain related to 

SAVR are other benefits of TAVI over SAVR not specified in the Summary-of-findings tables. During the 

discussion, it was suggested that this benefit is likely to be captured by other short-term endpoints, such 

as rehospitalization and quality of life. 

 

One panel member (former TAVI patient) suggested that in elderly patients, short-term quality-of-life may 

be of critical importance 

 

Some members of the panel pointed that endocarditis was not considered in the body of evidence. During 

the discussion, it was suggested that the incidence is sufficiently low to be part of the assessment of the 

balance of benefits and harms of TAVI vs SAVR 
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Undesirable Effects 

How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large 

○ Moderate 

● Small 

○ Trivial 

○ Varies 

○ Don't know 

 

See Summary-of-findings tables Votes: SMALL (100%) 

 

One panel member suggested that the need to insert a new pacemaker could be of critical importance 

to patients with this indication, since was perceived as lifesaving for a patient with advanced conduction 

heart-block. It was unanimously considered that the position of important possibly correctly represents 

the importance of this outcome for patients. 

 

Some members of the panel pointed that endocarditis was not considered in the body of evidence. 

During the discussion, it was suggested that the prevalence is sufficiently low to be part of the 

assessment of the balance of benefits and harms of TAVI vs SAVR 
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Certainty of evidence 

What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 

○ Low 

● Moderate 

○ High 

○ No included studies 

 

See Summary-of-findings tables Votes MODERATE (100%) 

 

Some panelists suggested that lack of long-term follow-up may lead to a LOW overall 

rating (rather than MODERATE) considering TAVI durability. However, for the population 

primarily considered (elderly), the limitation in follow-up is probably not a major problem 
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Values 

Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 

○ Possibly important uncertainty or 

variability 

● Probably no important uncertainty or 

variability 

○ No important uncertainty or variability 

 

A systematic review of values and preferences 

provided limited evidence to inform judgments. One 

study showed that among patients referred for 

SAVR, patients manifested 

very wide variability in the probability of surgical 

mortality they were willing to accept to improve 

quality of life: substantial proportions of participants 

were willing to accept only low risk, intermediate 

risk or very high risk.(1) 

 

Patients who place a high value on avoiding initial 

open-heart surgery and are willing to accept the 

increased risk for aortic valve reintervention are 

likely to choose TAVI. Patients who place a 

particularly high value on avoiding need for a 

second aortic valve replacement are likely to 

choose surgery.(2) 

 

Experience in shared decision-making suggests 

that many patients will wish to avoid a surgical 

procedure if the nonsurgical procedure, such as 

TAVI, provides similar or superior short-term 

results, even with uncertainty about long term 

durability.(2) 

Votes: PROBABLY NO IMPORTANT VARIABILITY (75%), NO IMPORTANT 

VARIABILITY (25%) 

 

One panel member (post-TAVI patient) stated that, considering his recovery after the 

intervention, and the feeling of interrupting disease progression, the majority would 

choose TAVI 

 

The majority of the panel considered that for the population primarily considered (elderly), 

if correctly informed, they would probably choose to avoid the short-term burden of 

recovery after SAVR 
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Balance of effects 

Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 

○ Probably favors the comparison 

○ Does not favor either the intervention or 

the comparison 

● Probably favors the intervention 

○ Favors the intervention 

○ Varies 

○ Don't know 

 

 

 

Votes: PROBABLY FAVORS THE INTERVENTION (65%), FAVORS THE 

INTERVENTION (35%) 
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Resources required 

How large are the resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 

○ Moderate costs 

○ Negligible costs and savings 

○ Moderate savings 

○ Large savings 

○ Varies 

○ Don't know 

 

In Latin America TAVI costs vary according to local 

currency and taxes. 

The two most popular TAVI prosthesis cost 

between 14 to 25 thousand united states dollars 

(USD) in different parts of Latin America. If they 

undergo large bill contracts sometimes reach the 

10.000 USD lower limit, while other prosthesis or 

settings can reach 30.000 USD as the upper limit. 

Votes: LARGE COSTS (42%), MODERATE COSTS (28%), NEGLIGIBLE (15%), VARIES 

(15%) 

 

The panel unanimously considered that there is wide variability in both procedures costs 

and in perioperative complications of SAVR in Latin America. 

 

Several panel members stated that the direct costs related to TAVI (example: prosthesis) 

are significantly higher than SAVR. However, it was suggested that the savings related to 

post-operative care in favor of TAVI could balance or even reverse the relationship and 

generate overall savings in favor of TAVI. 

 

Panel members from Brazil and Chile indicated that the direct costs of TAVI generate 

cost-effectiveness estimates well above the thresholds considered in Latin America for 

TAVI in relation to SAVR 
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Acceptability 

Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 

○ Probably no 

○ Probably yes 

● Yes 

○ Varies 

○ Don't know 

 

 

We identified a systematic and a rapid review (1,3) that 

include one study with 6 patients who had experienced 

previous heart surgeries. They hoped TAVI would offer a 

quicker recovery. Short recovery was particularly appreciated 

by patients who had familial or domestic obligations that they 

wanted to return to. On the other hand, another study with 31 

patients who undergone TAVI, some of them described being 

surprised at being discharged so early after TAVI and that 

they were unprepared to go home. 

 

The rapid review (3) includes 2 studies with 29 patients who 

had undergone TAVI and manifest to felt respected when they 

had the ability to discuss their options with their physicians, 

were informed, and were able to participate meaningfully in 

treatment decision making 

 

The rapid review (3) includes one study focused on 10 

physicians’, primarily cardiologists, views on TAVI to explore 

how the procedure became diffused across German hospitals. 

Physicians considered TAVI as offering an advantage over 

SAVR due to the quick recovery period. These advantages 

aside, physicians still expressed concern about the use of 

TAVI in patients younger than 75 due to an insufficient 

evidence base, particularly on the duration of implanted 

valves. 

Votes: YES (50%), PROBABLY YES (40%), PROBABLY NO (10%) 

 

Some panel members expressed concerns that inclusion of TAVI for patients 

with low surgical risk may not be acceptable for payers (health insurers, public 

health services) due to budget impact derived from the increase in TAVI 

demand 
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Feasibility 

Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 

○ Probably no 

● Probably yes 

○ Yes 

○ Varies 

○ Don't know 

 

The rapid review (3) includes one study focused on 10 physicians’, primarily 

cardiologists, views on TAVI to explore how the procedure became diffused across 

German hospitals. TAVI was consistently viewed as a highly complex procedure 

with a steep learning curve that required a dedicated heart team. Physicians 

described pressure to adopt TAVI so their facility would be an early adopter and 

viewed as innovative. But implementation was a challenge because as a procedure, 

TAVI was seen as requiring a renegotiation of the roles and structure of 

interventional cardiologists and cardiac surgeons. Successfully negotiating these 

relationships was seen as key to implementing TAVI within a hospital 

 

The same review (3) includes two studies with 46 patients and 15 caregivers 

referred for TAVI that described the logistical challenges. These involved travel to a 

specialized TAVI centre for assessment and the procedure, and those who lived far 

away from the centre expressed concern about the costs of accommodation, long 

distance travel and the need to find someone to accompany them 

Votes: PROBABLY YES (50%), YES (50%) 

 

The panel unanimously considered that there are barriers 

in Latin America to access TAVI prosthesis due to 

restrictions posed by payers (health insurers, public 

health services) 

 

It was suggested that it is the job of each healthcare 

system to improve access to TAVI where it is most 

restricted today. 

 

References from Evidence-to-decision framework 
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12. SUBGROUP CONSIDERATIONS 

The panel recommends to screen and discuss different clinical scenarios that may favor 

SAVR or TAVI. None of these factors mandate a specific course of action and need a 

thorough comprehensive assessment. When present, they need to be explored and 

discussed to assess their relevance, review alternative options, evaluate local expertise, and 

preferably come to a consensus in a Heart Team discussion.   

 

Factors favoring SAVR over TAVI 

Unfavorable anatomy for TAVI 

Patients may have unfavorable anatomy for a TAVI procedure, like severe calcification of the 

left ventricular outflow tract (associated with a higher risk of paravalvular leak, or annular 

rupture), coronary obstruction or out of range for TAVI implant. These patients are usually 

under-represented or even excluded from randomized trials.[14] Some challenging or 

unfavorable anatomies can be dealt with different TAVI prostheses or specific techniques. 

 

Among unfavorable anatomies, bicuspid variants have been systematically excluded from 

large randomized trials.[1] Patients with bicuspid anatomy may develop isolated aortic valve 

disease, but aortopathy can occur independently of valve function, including aortic aneurysm 

that has been reported in 20% to 40% of patients.[22] Therefore, patients with bicuspid 

anatomy require careful evaluation of both the aortic valve and the aorta.  

 

Initial studies using early-generation valves suggested a higher rate of paravalvular leak in 

the bicuspid aortic valve population, that has significantly been improved with the current 

generation, yielding higher device success rates.[23] Of note, recent data from the Society of 

Thoracic Surgeons and the American College of Cardiology Transcatheter Valve Therapies 

Registry, which includes all consecutive TAVI procedures performed in the United States, 

using recent generation balloon-expandable and self-expanding devices showed no 

difference in mortality, valve hemodynamics and rates of paravalvular leak at 30 days and 1 
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year between the bicuspid aortic valve and tricuspid valve groups.[24,25] However, the 

stroke rate at 30 days was higher in the bicuspid aortic valve group, in addition to slight 

increase in the risk of procedural complications requiring open-heart surgery in the bicuspid 

anatomy patients.[24] Also, a recent meta-analysis comparing device type showed that 

balloon-expandable valves were associated with lower rates of a second valve and new 

pacemaker implantation but carried a higher risk of annular rupture.[26] A recent study has 

shown that both calcified raphe plus excess leaflet calcification associated with significantly 

higher 2-year all-cause mortality, also with higher rates of aortic root injury, moderate-to-

severe paravalvular regurgitation, and 30-day mortality when treated with TAVI.[27] 

 

Unsuitable for transfemoral access 

Alternative non-femoral access is needed in 5-10% of patients.[28] Most frequent non-

transfemoral accesses have been initially the transthoracic (transaortic, transapical), 

followed more recently by extrathoracic (for example, subclavian, carotid, caval, or carotid). 

Both transaortic and transapical approaches have been associated with an increased risk of 

atrial fibrillation, major bleeding, renal failure, and mortality.[28–31] Recent evidence has 

shown that both transcarotid and subclavian approaches may yield lower rates of such 

complications, with comparable rates of mortality (30-days and 1-year) and major outcomes 

as compared to the transfemoral approach.[28,30,31] Still, a recent meta-analysis has 

shown that transcarotid and subclavian approaches were associated with an increased risk 

of stroke compared with the transfemoral approach.[31] However, these non-femoral arterial 

alternative accesses were not associated with an increased risk of 30-day death, bleeding, 

or vascular complication when taking into account the confounding factors.[28] 

 

Presence of concomitant valvular disease with surgical indication 

Patients may have coexistence of other cardiovascular diseases meeting criteria for surgical 

intervention, like severe mitral or tricuspid valve disease, or ascending aorta aneurysm. 

Randomized clinical trials typically excluded patients with indications of other surgical 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319489–1457.:1450 107 2021;Heart, et al. Lamelas P



 31 
 

interventions.[1] Transcatheter treatment of multiple valves in patients at high risk of surgical 

interventions should be considered when expertise and costs are not considered major 

barriers. 

 

Multivessel coronary artery disease 

Surgery has been associated with better long-term mortality and lower risk of myocardial 

infarction than angioplasty in patients with multi-vessel coronary artery disease.[32] 

However, multivessel angioplasty can be considered when feasible in older or higher-risk 

patients in which TAVI is otherwise the preferred course of action. The presence of multi-

vessel coronary disease in younger and low-risk patients is a strong factor favoring SAVR 

and coronary bypass surgery when feasible.  

 

Patients placing a higher value on bioprosthetic valve durability or pacemaker risk 

Some patients, especially in the younger and lower-risk spectrum, may place a higher value 

in known procedure durability. Our systematic review and meta-analysis concluded that 

patients undergoing a TAVI procedure are more likely to undergo repeated procedures. This 

was mainly driven by earlier trials, which may indicate that was related to older technology 

and initial experiences or just longer follow-up. These repeated interventions reported in 

trials were also heterogeneously defined, going from a repeated balloon valvuloplasty to 

surgical replacement.  

 

Similarly, younger and lower-risk patients, especially those with right bundle branch block, 

may prefer a SAVR to reduce the risk of permanent pacemaker implant.[33] Although some 

TAVI prosthesis or different novel implant techniques are associated with a lower risk of 

permanent pacemaker implant, availability of those prostheses or implanters experience 

may play a role in the final decision when discussing this aspect with patients.[34] 

 

Factors favoring TAVI over SAVR 
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Older age 

The current age is probably the most robust predictor of life expectancy.[35] The older the 

patient is, the more likely the bioprosthesis implanted will suffice for the remaining life 

expectancy, favoring the selection of TAVI over a SAVR. When patients with a long-life 

expectancy are evaluated for TAVI, the feasibility of a redo TAVI (coronary obstruction and 

access or resulting patient prosthesis mismatch) should be assessed before undergoing a 

TAVI procedure. The external surgical reviewer highlighted the importance of a combined 

approach: the implant of a SAVR bioprosthesis in younger patients and eventually advanced 

for a TAVI procedure if failure happens during follow-up.  

 

High- or moderate-risk for cardiac surgery 

Increased risk for cardiac surgery has been the cornerstone to indicate TAVI in the last 

decade. Prior meta-analysis and our evidence assessment suggest that patients at higher-

risk of death may experience a lower absolute risk of mortality when undergoing TAVI.[1] 

Beyond possible mortality benefits of TAVI, higher risk patients also present higher morbidity 

and prolonged hospital admissions. TAVI has shown superiority for both outcomes in all the 

trials and evidence summaries.  

 

Prior sternotomy or surgical aortic valve replacement 

Patients with prior sternotomy may experience higher morbidity, mortality, and technical 

challenges than the first sternotomy, and these patients have been excluded from some 

clinical trials.[1] Patency of bypass grafts, especially the left internal mammary artery in-situ, 

can present a special challenge in redo sternotomy. Treating cardiac surgeon opinion during 

Heart Team discussions is key to assess these risks. 

 

Among patients with a prior aortic valve replacement with bioprosthesis, literature is not 

definitive if valve-in-valve TAVI or a redo-surgical approach is better. Valve-in-valve TAVI 

appears to be associated with high procedural success rates and low adverse outcomes 
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during the short-term and midterm follow-up period.[36] Although coronary artery obstruction 

is more common with aortic valve-in-valve procedures than with TAVI for native aortic 

stenosis, rates of paravalvular leak and permanent pacemaker implantation are lower with 

aortic Valve-in-valve procedures than with TAVI for native aortic stenosis.[37–40] 

Comparative studies with redo-SAVR support these findings, but longer-term information is 

conflictive and remains observational with a large burden of confounding bias.[36]  

 

Frailty 

Frailty has been strongly associated with higher mortality and morbidity after cardiac surgery 

and has not been assessed in the most commonly used risk scores.[41] However, is 

uncertain how much frailty is needed to favor a less invasive procedure like TAVI. Multiple 

scores to assess the presence and degree of frailty are available. the FRAILTY-AVR study 

suggests that a brief 4-item scale encompassing lower-extremity weakness, cognitive 

impairment, anemia, and hypoalbuminemia outperformed other frailty scales.[42] 

 

 

Patients placing a higher value on lower procedural morbidity and rapid recovery 

Some patients may place a high value in experiencing less invasiveness and a shorter 

recovery.[43] During clinical practice, and probably more common in Latin America than 

other high-income regions, it is common to face situations of patients with a lack of social 

support that cannot get proper care after hospital discharge. These scenarios would favor a 

less invasive intervention like TAVI. 
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13. CONSIDERATIONS FOR IMPLEMENTATION 

Values and preferences 

Older and higher-risk patients might not have substantial variability in preferences, likely 

favoring TAVI over SAVR. However, other patients, especially but not limited to those in the 

younger age range, may put a higher value on uncertain long-term TAVI valve durability or 

higher pacemaker risk and therefore higher preference variability. This also applies when 

other factors favoring SAVR are present. Members of the panel pointed out the need for 

patient discussion with a team including surgeons to mitigate the risk of an unbalanced 

shared decision making with patients. 

 

Resource utilization 

Access to high-cost health technology is markedly heterogeneous in Latin America. Even in 

within the same healthcare center, costs may or may not be considered a limiting factor for 

patients to access a TAVI procedure. This makes it challenging, or virtually impossible, to 

create a single all-comers recommendation integrating a trustworthy economic assessment.  

 

The principal goal of this document is to provide balanced recommendations to guide 

physicians and Heart Teams in Latin America for their decision making when treating elderly 

patients with severe symptomatic aortic stenosis in terms of TAVI or SAVR. This is the 

reason why the panel is mainly composed of physicians and does not include 

representatives from the healthcare industry or other stakeholders who would put more 

weight on costs or resource utilization. However, we asked physicians to consider cost 

utilization when making judgments, and indeed increased cost or resource utilization was 

placed as the main reason for concluding a conditional rather than a strong recommendation 

in favor of TAVI in this population. Generating a strong recommendation for intervention with 

an alternative treatment in which costs cannot be allocated in many settings within Latin 

America would put a lot of pressure on healthcare systems. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319489–1457.:1450 107 2021;Heart, et al. Lamelas P



 35 
 

Local experience and results 

TAVI programs are at different stages of development in Latin America. The association 

between the sequential number of TAVI cases and outcomes has been described to flatten 

when reaching the 50th case and optimized by the time the 150 and 200 cases are 

completed.[44] Members of the panel highlighted that experienced centers have low rates of 

TAVI-related complications, but no convincing reports were cited to support this statement in 

Latin America.  

 

Multicenter reports from Brazil showed higher peri-operative risk and mortality but similar 1-

year mortality in comparison to the results of the contemporary PARTNER (1A/2A) 

trial.[5,45] More contemporary international reports observed an improvement in 

periprocedural mortality from 2008 to 2018, including low mortality risk in contemporary 

lower-risk patients.[46] However, these sparse reports do not properly represent the situation 

across Latin America, highlighting the need to develop international collaborative registries 

to monitor TAVI results.  

 

On the other hand, mortality and morbidity post-SAVR in middle-income regions like Latin 

America has been described to be higher than high-income countries. For instance, a 

registry done in 49 centers from 16 provinces in Argentina prior to TAVI era (between 2007 

and 2008) reported in-hospital isolated SAVR mortality of 8.9%, compared with 2.5% in the 

United States from 2002 to 2010.[47,48] More recent reports from TAVI era in selected high-

volume centers in Latin America demonstrated better SAVR outcomes in low- and 

intermediate-risk patients.[49] Therefore, consideration of local expertise and results of both 

SAVR and TAVI should be taken into account when applying these recommendations in 

Latin America. 
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14. FUTURE RESEARCH PRIORITIES 

Globally, multiple subgroups of interest were excluded or not properly represented in clinical 

trials, like unfavorable anatomies or alternative access. Further randomized trials or high-

quality observational studies may provide higher confidence on TAVI safety and efficacy in 

these subgroups. Of important interest is TAVI durability, in which long-term (beyond the 5- 

or 10-year benchmark) clinical outcome reports from randomized trials on younger 

populations are key and yet to be determined. 

 

Regionally, there is a paucity of representative publications reporting clinical outcomes after 

TAVI and SAVR in Latin America. In addition, information on patient values and preferences 

from Latin America is needed. High-quality economic assessment of different settings or 

scenarios in Latin America is needed to truly understand the cost-effectiveness of TAVI 

against SAVR in this region. Although TAVI is associated with easily accountable upfront 

costs, the degree of resource savings related to a shorter hospital stay and reduced 

morbidity has not been reported in Latin America. Some members of the panel expect that 

costs will improve over time and there will be an increase in healthcare coverage of this 

high-cost technology, but the speed and extent of this is not clearly established. 
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15. GUIDELINE DISSEMINATION AND UPDATE PROCESS 

Several strategies will be pursued for guideline dissemination to enhance implementation, 

including: 

1. Make the full version of the guideline available for end-users in SOLACI and SIAC 

websites 

2. Publish the summarized version in a prestigious journal to make citation possible and 

enhance visualization by end-users.  

3. Share through electronic newsletters using each society email list network and social 

media accounts. 

4. Do a joint webinar between SOLACI and SIAC to discuss the findings of the guideline 

with end-users. 

5. Presentation in both SOLACI and SIAC scientific meetings expected to occur in 2021. 

6. Share the full version with national or regional cardiology, interventional cardiology, and 

cardiac surgery societies, as well as ministries of health from countries in Latin America. 

We will encourage local societies to share the guideline with their health insurers.  

 

We will continuously monitor the publication of relevant information and will reassess the 

recommendation with the panel when there are important changes in the evidence. This task 

will be carried out by the methods team.  
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