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Abstract 

 

Background: The Nordic Aortic Valve Intervention (NOTION) was designed to compare 

transcatheter aortic valve replacement (TAVR) to surgical aortic valve replacement (SAVR) in 

patients 70 years or older with isolated severe aortic valve stenosis. Clinical and 

echocardiographic outcomes are presented after 5 years. 

Methods: Patients were enrolled at three Nordic centers and randomized 1:1 to TAVR using the 

self-expanding CoreValve prosthesis (n=145) or SAVR using any stented bio-prostheses 

(n=135). The primary composite outcome was the rate of all-cause mortality, stroke, or 

myocardial infarction at 1 year defined according to Valve Academic Research Consortium-2 

criteria.  

Results: Baseline characteristics were similar. The mean age was 79.1±4.8 years and mean STS-

PROM score was 3.0%±1.7%. After 5 years, there were no differences between TAVR and 

SAVR in the composite outcome (Kaplan-Meier estimates 38.0% vs. 36.3%, log-rank test 

p=0.86) or any of its components. TAVR patients had larger prosthetic valve area (1.7 cm2 vs. 

1.2 cm2, p<0.001) with a lower mean transprosthetic gradient (8.2 mm Hg vs. 13.7 mm Hg, 

p<0.001), both unchanged over time. More TAVR patients had moderate/severe total aortic 

regurgitation (8.2% vs. 0.0%, p<0.001) and a new pacemaker (43.7% vs. 8.7%, p<0.001). Four 

patients had prosthetic re-intervention and no difference was found for functional outcomes. 

Conclusions: These are currently the longest follow-up data comparing TAVR and SAVR in 

lower risk patients, demonstrating no statistical difference for major clinical outcomes 5 years 

after TAVR with a self-expanding prosthesis compared to SAVR. Higher rates of prosthetic 

regurgitation and pacemaker implantation were seen after TAVR. 

Clinical Trial Registration: URL: http://www.ClinicalTrials.gov. Unique identifier: 

NCT01057173. 
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Clinical Perspective 

 

What is new? 

• The NOTION trial is the first to compare TAVR and SAVR in patients with severe 

isolated aortic valve stenosis and at lower surgical risk. 

• The 5-year outcomes did not demonstrate a significant difference for all-cause death, 

stroke, or myocardial infarction. 

• TAVR patients had a higher rate of new permanent pacemaker implantation and 

paravalvular leakage, whereas surgical patients experienced more new-onset or 

worsening atrial fibrillation during the immediate post-procedure course. 

 

What are the clinical implications?  

• The NOTION trial indicates, that TAVR could be a safe treatment alternative in patients 

with isolated severe aortic valve stenosis and at lower surgical risk. 

• Improvements in TAVR valve prostheses and implantation techniques are warranted to 

avoid conduction abnormalities and paravalvular leakage. 

• Larger scale clinical trials and long-term follow-up are needed to confirm these findings 

before the routine use of TAVR in this patient cohort.  
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Introduction 

Since 2002, transcatheter aortic valve replacement (TAVR) has been established as an effective 

treatment in patients with severe symptomatic aortic valve stenosis who are not candidates for 

surgical aortic valve replacement (SAVR), and the preferred treatment in those considered at 

high risk for mortality after surgery1-3. Furthermore, recent trials in intermediate-risk patients 

have demonstrated a similar rate of death or disabling stroke for TAVR compared to SAVR after 

two years4, 5. Although there are available data on the long-term performance of surgical bio-

prosthetic aortic valves6, 7, limited data past 5 years exist for TAVR patients8-13. Analysis of 

long-term outcomes for TAVR patients remains critical, as the therapy looks to extend to lower 

risk patients with longer life-expectancy. 

The Nordic Aortic Valve Intervention (NOTION) trial was the first trial to randomize 

patients without a prespecified surgical risk profile and isolated severe aortic valve stenosis to 

TAVR or SAVR14. Outcomes after 1 and 2 years demonstrated the safety and effectiveness of 

TAVR in this population15, 16. The current analysis presents the 5-year clinical and 

echocardiographic outcomes in the NOTION trial. 

 

Methods 

Trial design 

Details of the NOTION trial design have been previously described14. Briefly, the NOTION trial 

is an investigator-initiated, multi-center, non-blinded, superiority trial which randomized patients 

at age 70 years or older with isolated severe aortic valve stenosis to SAVR or TAVR in Denmark 

and Sweden. Follow-up was planned for 10 years. The local ethics committee at each site 

approved the protocol, the trial was conducted according to the Declaration of Helsinki, and all 
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patients provided written informed consent. Data were collected and stored by the investigators 

and were fully monitored by independent monitors. The data, analytic methods, and trial 

materials will not be made available to other researchers for purposes of reproducing the results 

or replicating the procedure. All authors had full access to all the data in the trial and take 

responsibility for its integrity and the data analysis. 

Patient enrollment 

All patients who were at least 70 years old, with isolated severe aortic valve stenosis, and no 

prespecified surgical risk profile were evaluated for enrollment by the Heart Team at each center. 

Furthermore, eligible patients were suitable for both SAVR, TAVR, and a bio-prosthesis as per 

guidelines at the time. Major exclusion criteria included need for acute treatment, severe 

coronary artery disease, severe non-aortic valvular disease, prior heart surgery, recent stroke or 

myocardial infarction (MI), severe lung or renal disease14. All eligible patients were consecutive 

enrolled from December 2009 to April 2013. In most patients, transthoracic echocardiography 

was used to determine trial eligibility and prosthesis size for TAVR patients. 

Randomization and procedures 

Patients were randomized 1:1 to either SAVR or TAVR. Randomization was stratified by trial 

center, patient age, and history of coronary artery disease. Patients randomized to SAVR 

received a stented bio-prosthetic aortic valve of size and type determined by the investigator 

during the procedure. Patients undergoing TAVR had a CoreValve self-expanding bio-prosthesis 

(Medtronic, Plc., Minneapolis, MN, USA) of size 23, 26, 29 or 31 mm via femoral or left 

subclavian artery access. General anesthesia was used for the majority of the TAVR 

procedures17. All TAVR and SAVR patients received similar peri-procedural prophylactic 

antibiotics and post-procedural anti-thrombotic therapy based on co-morbidities. 
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Follow-up 

Follow-up at 5 years consisted of a physical examination, assessment of protocol-specified 

clinical outcomes and adverse events, New York Heart Association (NYHA) classification, 

blood sampling, 12-lead electrocardiogram and transthoracic echocardiogram by a sonographist. 

Echocardiograms were evaluated by senior cardiologists at each site, and all clinical outcomes 

were confirmed by electronic medical records. An independent neurologist performed an 

evaluation on any patient with symptoms of stroke or transient ischemic attack (TIA) and 

relevant imaging was performed.  

Clinical and echocardiographic outcomes 

The primary outcome was the composite rate of all-cause mortality, stroke, or MI at 1 year. This 

composite outcome was also assessed at 5 years, in addition to the pre-specified clinical 

outcomes of all-cause mortality, cardiovascular mortality, stroke, and myocardial infarction 

(MI). 

Echocardiographic outcomes evaluated at five years included aortic valve effective 

orifice area, transprosthetic mean pressure gradient, degree of total aortic valve regurgitation 

(AR) (combined paravalvular (PVL) and central regurgitation) and left ventricular ejection 

fraction (LVEF). Potential baseline and postprocedural predictors of mortality were examined. 

All outcomes were defined according to Valve Academic Research Consortium-2 definitions18. 

Statistical analyses 

For clinical outcomes, a time-to-event analysis was conducted using Kaplan-Meier estimates and 

comparisons between treatment groups were done using the log-rank test for the composite 

outcome and all-cause mortality outcome. The analysis adjusted for competing risks of death for 

nonfatal outcomes, and cumulative incidence functions were compared between treatment 
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groups using Gray’s test. Results for the intention-to-treat population are reported, and results for 

the as-treated population are found in the supplemental material. The as-treated population was 

defined as patients in whom one of the two trial procedures was attempted. If a patient was 

converted to the other treatment arm, then the patient would be included in that group for the 

echocardiographic outcomes. Categorical variables were compared using the Fisher’s exact test 

or the chi-square test, as appropriate. Continuous variables were presented as means (±SD) and 

compared with the use of Student’s t-test. Ordinal variables were compared using the Mantel-

Haenszel test. In order to examine selected potentially relevant baseline characteristics’ effect on 

5-year mortality, a Cox-proportional-hazards model was constructed. All testing used a two-

sided alpha level of 0.05. No adjustment for multiple comparisons was performed. The current 

analysis is a secondary analysis, and the sample size estimate was based on the primary outcome 

after one year. All statistical analyses were performed with the use of SAS software, version 9.4 

(SAS Institute, Cary, NC, USA). 

 

Results 

Patients 

The Heart Team at each center pre-screened a total of 1,576 consecutive patients. Almost 80% of 

patients did not meet inclusion criteria. Baseline patient characteristics have been described 

previously (Supplemental Table 1)15, and there were no significant baseline differences 

between patients in the intention-to-treat TAVR (n=145) and SAVR (n=135) groups, nor in the 

as-treated population (TAVR n=142, 3 died and 1 crossed-over before attempted intervention, 

and SAVR n=134, 1 died and 1 crossed-over before intervention). Of note, the mean age was 

79.1±4.8 years, Society of Thoracic Surgeons Predicted Risk of Mortality (STS-PROM) score 
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was 3.0% ± 1.7%, and logistic European System for Cardiac Operative Risk Evaluation 

(EuroSCORE) I was 8.6% ± 4.8% for the entire cohort, highlighting the lower risk nature of this 

population. Patient follow-up compliance out to 5 years was 100% for both patient groups. 

Echocardiograms were performed in 81% TAVR and 92% SAVR patients alive after 5 years. 

More TAVR patients received aspirin at 5 years (TAVR 71.6% vs. SAVR 47.6%, p=0.001) 

while other antiplatelets were more often used in SAVR patient (TAVR 10.1% vs. SAVR 21.4%, 

p=0.04). All other cardiac medications were similar between the two groups. 

Clinical outcomes 

The primary composite outcome of all-cause mortality, stroke, or MI at 30 days and 1 year, was 

not statistically different between TAVR and SAVR groups15 and remained not different 

between groups at 5 years with 38.0% for TAVR and 36.3% for SAVR (p = 0.86), Figure 1. 

Components of the primary composite outcome were also not statistically different for TAVR 

and SAVR groups, respectively: all-cause mortality 27.6% vs. 28.9% (p=0.75), stroke 9.0% vs. 

7.4% (p=0.65), and MI 7.7% vs. 7.4% (p=0.96), Table 1. In patients with an STS-PROM score 

below 4%, no difference was found for the composite outcome (TAVR 32.3% vs. SAVR 35.2%, 

p=0.67). 

Additional clinical outcomes at 5 years are given in Table 1 (for outcomes in the as-

treated population see Supplemental Table 2). Cumulative incidence for TAVR and SAVR 

were not statistically different for cardiovascular mortality (20.8% vs. 23.0%, p=0.62) and 

definite prosthetic valve endocarditis (6.2% vs. 4.4%, p=0.51) at 5 years, respectively. A higher 

cumulative rate of new-onset or worsening atrial fibrillation was found in the SAVR group 

(60.8% vs. 23.4% for TAVR, p<0.001), and there was a higher incidence of new pacemaker 

implants for the TAVR group (41.7% vs. 7.8%, p<0.001). These significant differences were 
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sustained from 30-days after the procedures. The 30-day rates of new-onset or worsening atrial 

fibrillation was 16.9% for TAVR and 57.8% for SAVR, and for new pacemaker implantation 

34.1% for TAVR and 1.6% for SAVR (Supplemental Table 3)15. The difference in new 

pacemaker implants was no longer significant with a total of 12 TAVR patients and 8 SAVR 

patients receiving a new pacemaker from 30 days to 5 years (p=0.077). Rate of re-intervention 

for prosthetic valve dysfunction, all transcatheter valve-in-valve procedures, was low (3 in the 

TAVR group for symptomatic PVL and 1 in the SAVR group for symptomatic re-stenosis). 

There were no significant differences in NYHA functional class between groups after 5 years, 

but there was a decline in functional class for both groups over time (Supplemental Figure 1). 

Echocardiographic outcomes 

Improvement in aortic valve effective orifice area and transprosthetic mean pressure gradient for 

patients treated with TAVR and SAVR patients were maintained out to 5 years and were 

significantly better (p<0.001) for TAVR than for SAVR patients at all time points (Figure 2). 

There was a significant difference in the degree of total AR measured between TAVR and 

SAVR groups post-procedure (Figure 3) using the Mantel-Haenszel test: at 5 years, 38.8% 

(TAVR) vs. 77.4% (SAVR) patients had none/trace total AR, and 52.9% vs. 22.6% patients had 

mild AR (p<0.001). The difference was driven by the degree of PVL: at 5 years, 47.0% (TAVR) 

vs. 83.3% (SAVR) had none/trace PVL and 45.9% vs. 16.7% had mild PVL. Moderate PVL was 

seen in 7.1% of TAVR patients, none in the SAVR group. The median change in LVEF after 5 

years from baseline was -3.6% (95% CI: -8.2%, - 3.0%) for TAVR vs. 0.0% (-1.1% - 3.3%) for 

SAVR (p<0.001). 

Association between all-cause mortality at 5 years, baseline characteristics, new pacemaker 

implantation, and aortic valve regurgitation 
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In the univariable subgroup analysis, no difference was demonstrated between TAVR and SAVR 

for any of the potentially relevant subgroups (Figure 4). TAVR patients with new pacemaker 

implantation within 30 days after the procedure (n=45) had a numerically higher, but not 

statistically significant, all-cause mortality rate after 5 years compared to those without (n=88) 

(38.2% vs. 21.7%, p=0.07). Three patients without a pacemaker died within 30 days (2 related to 

conduction abnormalities), and 12 patients received a pacemaker during follow-up in the no 

pacemaker group. The all-cause mortality rate at 5 years was not significantly different for 

patients in the TAVR group with moderate total AR three months after the procedure (n=20) 

compared to those with none-mild (n=104) (30.8% vs. 22.2%, p=0.43) (Figure 5). 

 

Discussion 

The NOTION trial was the first to randomize patients 70 years or older with isolated severe 

aortic valve stenosis and no prespecified surgical risk profile to TAVR using only the CoreValve 

self-expanding prosthesis or SAVR. The majority of patients had a STS-PROM score below 4% 

and were considered as surgical low-risk patients. The current analysis demonstrates no 

difference in rates of all-cause mortality, stroke, MI, or these combined between TAVR and 

SAVR out to 5 years. The differences seen shortly after the procedure with more pacemaker 

implantations after TAVR and more new-onset or worsening atrial fibrillation after SAVR 

remained out to 5 years. Furthermore, patients who underwent TAVR continued to have 

unchanged lower transprosthetic pressure gradient and larger prosthetic effective orifice area, but 

more PVL compared to the SAVR group. This did not result in differences in functional class. 

Only 3 TAVR and 1 SAVR patient required prosthetic re-intervention due to bio-prosthetic valve 

failure. 
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As expected for a trial including primarily (80%) patients at low surgical risk, although 

with a mean age close to 80 years, the 5-year rate of all-cause (27.6%) and cardiovascular 

(20.8%) mortality for patients randomized to TAVR after 5 years is the lowest ever reported. 

Only 7.1% of patients died from non-cardiovascular causes, primarily cancer. The risk of death 

after 5 years in the PARTNER 1 trial including high-risk patients (mean age 84 and STS-PROM 

score 11.8%) and using a balloon-expanding prosthesis for TAVR was also similar after TAVR 

67.8% compared to SAVR 62.4%9. In the CoreValve High Risk Trial using only the self-

expanding prosthesis (mean age 85 and STS-PROM score 7.4%), 5-year all-cause mortality rate 

was 55.3% for TAVR and 55.4% for SAVR10. Five-year observational data for TAVR and high-

risk patients have also been reported. Mean STS-PROM score in the ADVANCE registry was 

6.4% and all-cause mortality rate was 50.7%8. In the Italian and German registries, the 5-year 

all-cause mortality rate was 55.0% and 59.1%, respectively11, 12. Intermediate-risk patients were 

included in the SURTAVI trial (mean STS-PROM score 4.4% for TAVR) comparing a self-

expanding prosthesis to SAVR4 and in the PARTNER 2 trial (mean STS-PROM score 5.8% for 

TAVR) using a balloon-expanding prosthesis5. The all-cause mortality rate for TAVR after 2 

years in SURTAVI and the PARTNER 2 trial was 11.4% and 16.3%, respectively, with no 

difference compared to SAVR. The 2-year TAVR all-cause mortality rate was 8.0% for TAVR 

and 9.8% for SAVR in the NOTION trial16. A study using propensity score matching in low-risk 

patients has reported worse survival for TAVR after 3 years compared to SAVR (72.0% vs. 

83.4%, p=0.002)19. When examining only patients with a STS-PROM score below 4%, no 

difference between the TAVR and SAVR groups was found for the composite outcome. Thus, 

the 5-year mortality  from the NOTION trial support the conduction of trials comparing TAVR 

and SAVR in patients at low surgical risk (PARTNER 3, NCT02675114 and Medtronic low-risk 
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trial, NCT02701283) as well as younger patients (NOTION II, NCT02825134). Due to the low 

mortality rate, the NOTION trial may for the first time achieve long-term outcomes including 

durability data for TAVR compared to SAVR bio-prostheses. 

 The differences in secondary outcomes observed after 5 years already existed after 30 

days. As described in other trials, the rate of new-onset or worsening atrial fibrillation was higher 

after SAVR and more patients received a new permanent pacemaker after TAVR3, 4. The 

increase in new pacemaker rate from 30 days to 5 years was not statistically different  between 

groups, and probably reflect the natural course of conduction disturbances in treated severe aortic 

valve stenosis rather than prosthesis specific complications. The new pacemaker rate of 34.1% 

30 days after TAVR was higher compared to the more contemporary SURTAVI trial, 25.9%4, 

and FORWARD registry, 17.5%, using the next generation self-expanding prosthesis20. The 

NOTION trial used a self-expanding prosthesis without the possibility for re-positioning. This 

combined with the relatively early stage of TAVR development at the time of trial procedures, 

with no firmly established indications for pacemaker after TAVR, may partly explain the higher 

pacemaker rate21.  However, all trials have found a higher new pacemaker rate for TAVR using a 

self-expanding prosthesis compared to SAVR3, 4. There was a trend for a higher all-cause 

mortality rate in those TAVR patients with a new pacemaker 30 days after the procedure, 

compared to those without. Right ventricular pacing induces mechanical dyssynchrony and may 

decrease ventricular function. This has also been demonstrated in TAVR patients, but the 

suggested association with increased mortality has been less clear8, 22-24. However, chronic 

pacing dependency in the NOTION trial was unknown, patients who died within 30 days and 

those who received a pacemaker during follow-up were all included in the no pacemaker group, 

and finally, we did not adjust for potential pre-procedural confounders in that specific analysis 
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within the TAVR group. All of these factors could affect the association. Furthermore, the 

relative adverse effect of new bundle branch block, atrio-ventricular block, and chronic pacing is 

unknown. On the other hand, a pacemaker protects against sudden cardiac death from severe 

brady-arrhythmia. Although the rate of new pacemaker is lower when using newer generation 

TAVR prostheses, the potential adverse long-term effect of chronic pacing should be explored 

before disseminating the treatment for younger low-risk patients. 

Echocardiographic outcomes demonstrated maintenance of prosthetic performance at 5 

years for both groups and no signs of concerning structural valve deterioration (e.g. calcification, 

cusp fibrosis, tears or flail), thrombosis or endocarditis. As demonstrated in all other trials using 

both self- and balloon-expanding prostheses, TAVR prostheses have superior forward 

hemodynamics compared to surgical stented prostheses with larger effective orifice area and 

lower transprosthetic pressure gradients, but more prosthetic AR particularly PVL. When the 

NOTION trial was initiated, echocardiography was standard for sizing of the aortic annulus, 

which has later been proven to be inferior to the current standard computed tomography 

imaging21. While 5-year data are not sufficient to determine prosthesis longevity, it is reassuring 

to observe favorable and unchanged hemodynamics since TAVR is increasingly being used in 

younger patients with longer life-expectancies25. The higher incidence of severe patient-

prosthesis mismatch after SAVR compared to TAVR (33.9% vs. 14.0%; P<0.001) has not been 

associated with higher mortality in the NOTION trial26, but this has been observed by others27. 

Also, the incidence of even mild AR has been associated with increased admissions for heart 

failure and mortality28, but this association was not observed in the NOTION trial perhaps due to 

the small number of patients. However, AR seemed to impair left ventricular mass regression 

after the first year29. 
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There was a general decline in functional class for both treatment groups over time, but 

as in other trials, the observed differences in secondary clinical and echocardiographic outcomes 

did not result in significant functional differences between groups2-5. The subgroup analysis for 

the treatment interaction between baseline characteristics and 5-year all-cause mortality could 

not identify any significant variables. Others have found SAVR to be favored over TAVR in 

patients with peripheral artery disease or no pulmonary hypertension9. Sufficiently reliable 

estimates of pulmonary artery pressures were not available for the current analysis. 

Limitations 

In the NOTION trial almost 80% of those prescreened for trial enrollment were excluded mostly 

due to significant coronary artery disease, prohibitive high surgical risk, or technical 

unsuitability, and therefore the results are not applicable for these subgroups. Furthermore, we 

did not collect data on procedural risk factors not captured in the STS score, e.g. porcelain aorta, 

frailty, hostile chest etc., for further patient risk-stratification. All eligible patients were 

consecutively enrolled. Trial eligibility and prosthesis sizing was determined by transthoracic 

echocardiography instead of computed tomography imaging and this most likely compromised 

measurements of the aortic root21. Also, only the non-re-positioning self-expanding CoreValve 

prosthesis was used for TAVR, and this may have negatively influenced patient outcomes 

compared to other and newer types of prostheses20, 30, 31. Surgical annular enlargement techniques 

were not applied and could potentially have improved the surgical outcomes. Echocardiographic 

data were site-reported, and no core lab was available for verification of echocardiographic 

outcomes, but experienced imaging cardiologists evaluated all echocardiograms. Lastly, the trial 

sample size was not based on expected 5-year outcomes, and consequently patient numbers 

could be too small to detect clinical differences. 
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Conclusions 

In the NOTION trial including elderly patients with isolated severe aortic valve stenosis, who 

were mainly at low surgical risk, the rate of all-cause mortality, stroke, or MI after 5 years was 

not statistically different for TAVR compared to SAVR. The hemodynamic performance of the 

TAVR prosthesis was unchanged up to 5 years, with larger opening area and lower gradients but 

more regurgitation. Longer term follow-up and larger trials are needed to confirm these results 

and to examine the impact of permanent pacing before expanding treatment indications for 

TAVR. 
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Table 1. Clinical outcomes at 5 years for TAVR and SAVR patients. 

 

TAVR indicates transcatheter aortic valve replacement; SAVR, surgical aortic valve replacement; TIA, 

transient ischemic attack; and MI, myocardial infarction 

*Percentages are Kaplan-Meier estimates and P values were calculated from log-rank tests in the 

intention-to-treat population. Other rows report cumulative incidence function estimates and P values 

from Grey’s tests. 

†Baseline pacemakers are not included. 

‡Confirmed definite cases according to modified Duke criteria.  

Outcome (%) TAVR 

N=145 

SAVR 

N=135 
P-value 

All-cause mortality, stroke, or MI* 55 (38.0%) 49 (36.3%) 0.86 

All-cause mortality* 40 (27.6%) 39 (28.9%) 0.75 

Cardiovascular mortality 30 (20.8%) 31 (23.0%) 0.62 

Stroke 13 (9.0%) 10 (7.4%) 0.65 

TIA 9 (6.2%) 5 (3.7%) 0.33 

MI 11 (7.7%) 10 (7.4%) 0.96 

Atrial fibrillation 34 (23.4%) 82 (60.8%) <0.0001 

Pacemaker† 58 (41.7%) 10 (7.8%) <0.0001 

Aortic valve re-intervention 3 (2.1%) 1 (0.7%) 0.35 

Valve endocarditis‡ 9 (6.2%) 6 (4.4%) 0.51 
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Figure Legends 

Figure 1. Kaplan-Meier estimates at 5 years for transcatheter aortic valve replacement (TAVR) 

and surgical aortic valve replacement (SAVR) patients. MI indicates myocardial infarction. 

Figure 2. Effective orifice area measurements and mean transprosthetic pressure gradients from 

baseline to 5 years for transcatheter aortic valve replacement (TAVR) and surgical aortic valve 

replacement (SAVR) patients. At baseline, both measurements were similar for TAVR and 

SAVR (effective orifice area, p=0.28; mean pressure gradient, p=0.54). At all follow-up time-

points, for both effective orifice area and mean gradient, p<0.001 for TAVR vs. SAVR. Data are 

site-reported. 

Figure 3. Degree of total aortic valve regurgitation from baseline to 5 years for transcatheter 

aortic valve replacement (TAVR) and surgical aortic valve replacement (SAVR) patients. Data 

are site-reported. 

Figure 4. Univariable subgroup analysis for 5-year mortality in transcatheter aortic valve 

replacement (TAVR) and surgical aortic valve replacement (SAVR) patients. BMI indicates 

body mass index; STS, Society of Thoracic Surgeons; and LVEF, left ventricular ejection 

fraction. 

Figure 5. Association between all-cause mortality and aortic valve regurgitation at 3 months in 

transcatheter aortic valve replacement (TAVR) patients. 
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