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Introduction
Aortic stenosis (AS) is the most common valvular heart disease 

in the western world [1,2]. Degenerative aortic valve disease is the 
predominant etiology affecting 2-7% of people older than 65 years 
of age1,2. The risk of obtaining AS increases with increasing age, 
as it occurs due to mechanical wear and tear due to turbulence 
in the bloodstream. It is therefore expected that the population 
developing AS will increase in the future since the general rise in  

 
health status increases lifespan [1,2]. For decades surgical aortic 
valve replacement (SAVR) was the standard treatment for AS. 
Transcatheter aortic valve implantation (TAVR) was implemented 
in 2002 (2007 in Denmark) and in the beginning solely for patients 
as a last resort. It emerged as an alternative to optimal medical 
care and has shown its superiority in high surgical risk patients not 
suitable for SAVR [3,4]. Later studies have shown promising clinical 
outcomes in low to intermediate-risk patients [5-8]. 
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Abstract
Background: Transcatheter aortic valve replacement (TAVR) has proven a favorable treatment for patients with aortic stenosis for both low- 

and high-risk patients regarding complications and mortality associated with the procedure. All though clinical in-hospital outcomes seem favorable, 
the long lasting durability and the associated mortality is still debatable. In Denmark, we implanted the first TAVR in 2007 with all cardiac proce-
dures registered in a large database, why we decided to look into the long-term results of TAVR in Denmark. 

Method: A register based retrospective follow-up study, based on data from the Western Danish Heart Registry, which includes all TAVR-treated 
patients in the western part of Denmark. The primary outcome was all-cause mortality, while secondary endpoint were evaluations whether other 
factors as procedure-year, type of valve, and access-route had an impact on long-term outcomes. 

Result: One-thousand-six-hundred-and-seventy-five patients were included. Lower age as well as transfemoral access resulted in a significantly 
better survival. Thirty-day survival has increased from 93.7% to 97.1% when treated between 2007-2011 and 2012-2016, respectively. Type of valve 
and valve size had no impact on survival or re-operation. Male gender, diabetes and smoking had an impact on risk of reoperation. 

Conclusion: This study has shown that different factors have an impact on survival. Longer follow-up is warranted, to see if TAVR will give con-
sistent good clinical data comparable, better or worse than SAVR. 
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Studies have found, that high-risk patients older than 70 
years with severe symptomatic AS, treated with TAVR have a good 
overall survival rate [9-12]. One study found a relative survival 
for all consecutive TAVR-patients between 2007-2014 in the UK 
of 95.4%, 90.2% and 83.8% compared to the general population 
after 30 days, 1 and 3 years, respectively, in a cohort with a mean 
logistic Euroscore of 21.9 (1.51–93.6) [13]. Another study found 
that compared to an age- and sex-matched control group, TAVR-
patients had a higher 90-day mortality (HR: 3.90; 95%-CI: 2.82-
5.39; P<0.01), while late mortality was in-different between the 
TAVR-group and the background population (HR: 1.16; 95%-
CI: 0.96-1.40, P=0.13). Suggesting that TAVR reduces the risk of 
cardiac death, though some in the background population probably 
have non-treated AS. Further, patients referred to TAVR are also 
examined for other diseases prior to their treatment, why other co-
morbidities likely will be addressed as well [14].

In the beginning of the era, TAVR-procedures had different 
problems, like increased risk of paravalvular leakage (PVL) and 
need of pacemaker implantation. As valves and equipment have 
been developed and TAVR-implanters have become better at 
choosing the optimal valve and placement of this, the increased risk 
seems to be largely minimized over time [4]. This likewise complies 
to the risk of stroke and TIA [3-5,15-19]. TAVR has proven to 
reduce the amount of symptoms in comparison to medical treated 
patients [3,17]. The majority of patients are still alive and in NYHA-
class I-II five to six years after the procedure, which is clearly an 
improvement to most patients preoperative status of NYHA class 
III-IV. TAVR have shown both better all-cause and cardiovascular 
survival compared to the optimal medical treatment [3,9,10].

Results differ which access route results in lowest mortality 
and least complications, although most studies seem to find most 
favorable outcomes with transfemoral technique [9-12,18,20,21]. 
The objective of this study is to evaluate all-cause mortality and 
describe risk factors with an impact on patient survival and the 
risk of re-operation. Furthermore, we aim to determine incidence 
of different post procedural clinical outcomes, and their impact on 
risk of death. 

Patient and Method
This is a register-based observational study approved by 

the Region Southern Denmark Data Protection Agency, Odense, 
Denmark, and the study followed the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) reporting 
guideline. We conducted a population-based retrospective cohort 
study included patients undergoing TAVR-treatment in the Western 
Denmark from the beginning of the era in June 2007 up until 2016, 
Patients were eligible if they were older than the age of 60 years 
and had received TAVR-treatment in Western Denmark. Only the 

type of valves implanted in more than 50 patients were included. 
Some valves were only implanted in a limited number of times 
with no documentation for the reason for this. These valves were 
excluded in order not to act as confounders when evaluating data 
on Self- and Balloon-expandable valve outcomes.

We compared Self- and Balloon-expandable valves according 
to the primary outcome; survival, and secondary outcomes; post-
procedural atrial fibrillation (POAF) or post-procedural events of 
stroke or Trans Ischemic Attack (TIA), new permanent pacemaker 
etc. Survival was also assessed both comparing access route for 
valve implantation. The secondary outcomes evaluated within 30 
days after the procedure to evaluate on the surgical related events. 
All data was collected from the Western Danish Heart Registry 
(WDHR) and The National Danish Patient Registry with a follow-
up to July 2018 for survival and clinical outcomes, respectively. The 
WDHR is a multicenter prospective registry, including all patients 
treated with TAVR in the western part of Denmark, and is the most 
comprehensive registry regarding TAVR in Denmark. Since this is 
a register-based study, we were not able to prevent reporting bias, 
which can have an impact on the amount of missing data in some 
variables, specifically in baseline data. 

Statistical Analysis
Baseline characteristics were described using means and range 

for continuous variables, and proportions for categorical variables. 
Time to death was calculated in years from the date of TAVR to date 
of death from all-cause. Survival was performed graphically by 
Kaplan-Meier estimates. Log-rank test was performed to compare 
equality of survivor function of groups. We performed a COX 
regression analysis to evaluate risk factors for death and reported 
hazard ratios (HR) with 95% confidence intervals (CI). The age 
between 75-85 was set as reference for age related cox analysis. 
The same applies to prosthesis size 25-26 in respect to valve size 
related cox analysis. Multivariate COX regression was performed on 
age and other binary variables evaluated on known predisposing 
risk factor. A P-value of <0.05 was considered significant. All 
statistical analysis was performed with the use of Stata software 
Version [15].

Result
A total of 1785 patients consecutively underwent TAVR in 

the western part of Denmark between 2007 and 2016 both years 
included. Thirty-eight excluded due to missing data on date of 
procedure, 16 excluded due to age under 60 years at the time of 
the procedure, and 56 excluded due to having implanted a rarely 
used type of valve (3, 11) or missing (42 patients). The remaining 
1675 patients were included in the study (Figure 1). The baseline 
characteristics of these patients can be seen in (Table 1). 

https://dx.doi.org/10.33552/OJCRR.2022.06.000644


Citation: Mads P Kronby*, Lytfi Krasniqi and Lars PS Riber. Long Term Survival after TAVR in Western Denmark: A Multicentre 
Observational Study. On J Cardio Res & Rep. 6(4): 2022. OJCRR.MS.ID.000644. DOI: 10.33552/OJCRR.2022.06.000644.

Online Journal of Cardiology Research & Reports                                                                                                                     Volume 6-Issue 4

Page 3 of 9

Table 1: Baseline and periprocedural characteristics of the population.

  Self-Expanding Balloon-Expandable

N= 1675, (n=self/balloon) 322 (19.2%) 1353 (80.8%)

Male gender (%) 138 (43.2%) 726 (53.7%)

Age, (n=322/1352)    

Median (IQR) 82 (78-86) 82 (77-85)

Mean, years (Range) 81.3 (61-95) 80.7 (60-96)

Age group    

 < 75 yrs 42 (13.0%) 228 (16.9%)

 75 to 85 yrs 191 (59.3 %) 722 (53.4%)

 ≥85 yrs 89 (27.6%) 402 (29.7%)

TAVR valve type    

Corevalve 198 (61.5%)  

Symetis 67 (20.8%)  

Evolut 57 /17.7%)  

Edwards Sapiens 3   1280 (94.6%)

Edwards XT   73 (5.4%)

Valvesize, (n=318/1243)    

Figure 1: Flow chart of study population selection. WDHR, Western Danish Heart Registry; TAVR, Transcatheter Aortic Valve Replacement.
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20-23 n (%) 32 (10.1%) 347 (27.9%)

25-26 n (%) 151 (47.5%) 593 (47.7%)

27-31 n (%) 135 (42.5%) 303 (24.4%)

Access    

Transfemoral n (%) 308 (95.7%) 730 (54.0%)

Transapical n (%) 13 (4.0%) 545 (40.3%)

Transaortic n (%) 1 (0.3%) 78 (5.8%)

Height, cm mean (Range), (n=298/1312) 166.2 (149-187) 168.0 (143-192)

BMI mean (Range), (n=297/1310) 26.7 (18.0-52.0) 26.5 (14.7-57.5)

BSA mean (Range), (n=297/1310) 1.8 (1.4-2.6) 1.8 (1.2-2.8)

Ejection fractions mean (Range), (n=269/1219) 51.7 (15-75) 49.8 (0-80)

Smoking (previous) n (%), (n=272/1224) 122 (44.9%) 637 (52.0%)

Smoking (active) n (%), (n=272/1224) 15 (5.5%) 143 (11.7%)

EuroSCOREII mean (Range), (n=208/909) 6.3 (0.8-63.4) 5.8 (0.8-53.1)

Diabetes n (%), (n=306/1297) 56 (18.3%) 240 (18.5%)

Previous AMI n (%), (n=310/1297) 35 (11.3%) 229 (17.7%)

Previous arrythmia n (%), (n=320/1331) 97 (30.3%) 394 (29.6%)

Previous heart surgery n (%), (n=321/1323) 64 (19.9%) 290 (21.9%)

Previous PCI n (%), (n=312/1309) 44 (14.1%) 297 (22.7%)

Hypertension treatment n (%), (n=311/1278) 221 (71.1%) 926 (72.5%)

Lipid-lowering treatment n (%), (n=310/1294) 154 (49.7%) 784 (60.6%)

IQR: Inter quartile range. yrs: years. BMI: Body Mass Index. BSA: Body Surface Area. AMI: acute myocardial infarction. PCI: percutaneous coronary 
intervention.

Baseline

Baseline characteristics of the patients can be seen in (Table 
1). Most patients received a balloon-expandable valve (80.8%). 
We found a mean age of 81.3 years in the self-expanding group 
versus 80.7 in the balloon-expandable group, with more than 50% 
in each group between 75-85 years. In the self-expanding group 
50.4% were either active or previous smokers versus 63.7 % in 
the balloon-expandable group. In the self-expandable group 34% 
had previous heart surgery compared to 44.6 % in the balloon-
expandable group. Mean EuroSCOREII 6.3 and 5.8, respectively. 

Survival

Survival by valve type shown in (Figure 2), while (Figure 
3) shows survival related to access route. Patients with a self-
expanding valve had a survival of 98.2% (95%-CI: 95.9-99.2%), 
91.3% (95%-CI: 87.7-93.9%), 77.9% (95%-CI: 72.7-82.1%), 59.1% 
(95%-CI: 52.1-65.5%) and 47.5% (95%-CI: 39.6-55.0%) after 30 
days, 1, 3, 5 and 6 years respectively. In the patient with a balloon-

expandable valve it was 95.9% (95%-CI: 94.7-96.8%), 87.2% 
(95%-CI: 85.3-88.9%), 71.9% (95%-CI: 69.4-74.3%), 49.6% (95%-
CI: 46.2-52.8%) and 40.1 (95%-CI: 36.5-43.7%) after 30 days, 
1, 3, 5 and 6 years. Years of survival is significantly increased in 
self-expandable TAVR in comparison to balloon-expandable TAVR 
(P=0.01). Regarding access route a 30-day survival of 97.2% (95%-
CI: 96.0-98.1%), 95,2% (95%-CI: 93.0-96.7%) and 92.4 (95%-
CI: 83.9-96.5%) in the transfemoral, transapical and transaortic 
groups was found. Further, 6-year survival was 45.3% (95%-CI: 
40.6-49.9%) in transfemoral group, 35.7% (95%-CI: 31.1-40.4%) in 
the transapical and 46.2% (95%-CI: 26.9-63.6%) in the transaortic 
group. Though, these groups were not fully comparable with 
EuroSCORE2 showing 5.3, 7.3 and 6.6 in the tree arms respectively. 
The curves in (Figure 3), a significant difference in survival between 
transfemoral and transapical group (log-rank P <0.05). Transaortic 
is not significantly different in survival compared to other access 
routes at any time.
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Figure 2: Kaplan Meier survival estimates divides by self-expanding vs balloon-expandable valves.

Figure 3: Kaplan-Meier survival estimates divided by access route.
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We also compared survival in different age groups and 
observed a survival of 95.6% (95%-CI: 92.3-97.5%), 72.2% (95%-
CI: 66.3-77.3%) and 41.5% (95%-CI: 32.8-49.9%) after 30 days, 3 
and 6 years in patients younger than 75 years of age. In patients 
of 75-85 years, these numbers were 96.5% (95%-CI: 95.1-97.5%), 
73.9% (95%-CI:70.3-76.6%) and 44.8% (95%-CI:40.4-49.1%). In 
the oldest patients (older than 85 years) survival after 30 days was 
96.3% (95%-CI: 94.2-97.7%), 72.3% (95%-CI: 68.8-76.1%) after 3 
years and 35.6% (95%-CI: 29.6-41.7%) after 6 years. There was no 
significant difference in survival based on age. Overall survival was 
compared in all procedures of TAVR from 2007-2011 (both years 
included, n=383) with 2012-2016 (both years included, n=1292). 
Log-rank analysis was non-significant (P=0.14) even though 
mortality after 30 days was 6.3% and 2.9%, respectively. Mortality 
after 5 years was 48.3% and 50.9%, respectively. Cox-regression 
was also non-significant while presenting a 12% reduction in risk 
of death in between 2012-2016 with 2007-2011 (HR 0.88, 95%-CI: 

0.75-1.04, P=0.14).

Table 2 is a univariate Cox-regression on different factors 
which might have an impact on survival. Male gender showed an 
increased risk of death with a hazard ratio (HR) of 1.59 (1.13-2.25) 
P: 0.009 in self-expanding and 1.2 (1.03-1.41) P: 0.019 in balloon-
expandable. Increasing age was significant for increased mortality 
in the balloon-expandable group; HR: 1.01 (95%-CI: 1.0-1.03) P: 
0.034, but not in the self-expanding group (P: 0.344). Diabetes was 
significant for early mortality in the balloon-expandable group, HR: 
1.3 (1.07-1.58) P: 0.009. Active smoking was associated with higher 
risk of early mortality in both groups, while previous smoking was 
only significant in the self-expanding group. In (Table 3) we have a 
multivariate cox-regression. This shows that when age is increased 
with 1, the hazard risk is increasing with 2 % in the balloon-
expandable group when covariates are adjusted for. Diabetes in the 
balloon-expandable group, and male gender and previous AMI in 
both groups were also significant for early mortality (Table 4). 

Table 2: Univariate COX-regression.

  Self-Expanding Balloon-Expandable

  Hazard Ratio (95% CI) P-value Hazard Ratio (95% CI) P-value

Male gender 1.59 (1.13-2.25) 0.009* 1.2 (1.03-1.41) 0.019*

Age 0.99 (0.96-1.02) 0.344 1.01 (1.00-1.03) 0.034*

Age group        

75 to 85 1   1  

65 to 75 1.53 (0.93-2.53) 0.094 0.89 (0.71-1.12) 0.323

≥85 1.44 (0.98-2.13) 0.066 1.10 (0.93-1.31) 0.275

Self-Expanding -   1.27 (1.05-1.53) 0.014*

Valve size        

25-26 1   1  

20-23 2.06 (0.74-5.73) 0.164 1.05 (0.86-1.28) 0.62

27-31 3.41 (1.25-9.36) 0.017* 1.12 (0.88-1.42) 0.344

Diabetes Mellitus 1.24 (0.79-1.96) 0.352 1.30 (1.07-1.58) 0.009* 

Smoker 5.03 (2.47-10.23) <0.001* 1.53 (1.18-1.97) 0.001*

Previous smoker 1.74 (1.16-2.63) 0.008* 1.18 (0.98-1.41) 0.076

EuroSCOREII 1.03 (1.00-1.06) 0.013* 1.05 (1.03-1.06) <0.001*

BMI 1.00 (0.97-1.04) 0.822 0.98 (0.96-1.00) 0.020*

Previous AMI 2.01 (1.21-3.34) 0.007* 1.29 (1.06-1.56) 0.010*

Previous heart surgery 1.09 (0.71-1.67) 0.691 1.04 (0.87-1.25) 0.639

Previous PCI 1.26 (0.78-2.03) 0.35 1.27 (1.06-1.52) 0.008*

Hypertension treatment 0.78 (0.54-1.13) 0.19 0.98 (0.82-1.17) 0.801

Lipid-lowering treatment 0.67 (0.47-0.96) 0.028* 9.92 (0.78-1.08) 0.314

CI: confidence interval.

Table 3: Multivariate COX-regression.

  Self-Expanding Balloon-Expandable

  Hazard Ratio (95% CI) P-value Hazard Ratio (95% CI) P-value

Age 0.99 (0.97-1.03) 0.955 1.02 (1.01-1.03) 0.005*

Male vs. Female 1.60 (1.08-2.35) 0.017* 1.27 (1.06-1.51) 0.008*
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Diabetes Mellitus 1.37 (1.07-1.77) 0.384 1.28 (1.04-1.58) 0.021*

Hypertension treatment 0.80 (0.53-1.22) 0.307 0.91 (0.76-1.10 0.324

Previous AMI 2.09 (1.14-3.83) 0.018* 1.26 (1.01-1.57) 0.043*

Previous heart surgery 0.81 (0.47-1.38) 0.84 0.96 (0.78-1.18) 0.681

Previous PCI 0.94 (0.53-1.68) 0.432 1.19 (0.97-1.45) 0.097

Table 4: Univariate COX-regression on entire TAVR cohort.

  Hazard Ratio (95% CI) P-value

Balloon- vs. Self-Expandable 1.39 (1.02-1.88) 0.035*

Age 1.00 (0.99-1.02) 0.442

Male vs. Female 1.29 (1.04-1.62) 0.023*

EuroLOGII 1.05 (1.03-1.06) <0.001*

Diabetes Mellitus 1.37 (1.07-1.77) 0.013*

Clinical outcomes

We evaluated patients on different clinical outcomes within 
the first 30-days post procedure. These data are shown in (Table 
5). Postoperative atrial fibrillation (POAF) was registered in only 
6.9% of patients with a self-expanding valve, compared to 27.1% 
in patients with a balloon-expandable valve. In both groups POAF 

had no significant impact on risk of mortality. A new permanent 
pacemaker was implanted in 23.3% of patients with a self-
expanding valve, while this was only performed in 6.7% of patients 
with a balloon-expandable valve. None of these had a significant 
impact on the risk of mortality. No other differences found between 
the two groups in any of the other clinical outcomes. 

Table 5: Univariate COX-regression on clinical outcomes.

  N (%) Hazard Ratio (95% CI) P-value N (%) Hazard Ratio (95% CI) P-value

Post-operative AF 22 (6.84%) 1.07 (0.56-2.06) 0.831 366 (27.05%) 1.33 (0.13-1.58) 0.001*

Post-operative AMI 0     14 (1.03%) 1.78 (0.87-3.58) 0.105

Acute kidney failure 0     5 (0.37%) 2.10 (0.79-5.63) 0.138

Post-operative stroke 15 (4.66%) 1.43 (0.70-2.92) 0.331 37 (2.73%) 1.39 (0.90-2.15) 0.139

New permanent pacemaker 75 (23.29%) 0.922 (0.63-1.36) 0.683 91 (6.73%) 1.12 (0.83-1.51) 0.457

Discussion
This comprehensive study regarding 14 years of TAVR-

implementation in Denmark gives an excellent opportunity to 
investigate the long-term survival and morbidity. It is crucial to 
investigate the long-term data to make the right decision for the 
next patient in line with severe aortic stenosis. This study included 
patients from the beginning of the TAVR-era in Denmark up until the 
end of 2016 to secure long-term follow-up data. In this timespan, the 
approach to TAVR-treatment and the patient criteria has changed 
from only including inoperable patients, moving towards including 
lower risk patients as well16. This is expected to have an impact 
on long term survival, why it would have been optimal to have 
equal follow-up in all patients. Another confounder, as mentioned 
earlier, that in the beginning of the era, only high-risk patients 
received TAVR treatment. This complies well with our finding that 
the EuroSCOREII has been decreasing over time from 19 in patients 
who received their treatment in 2008, the year after introducing 
in Denmark, to 15.6 in 2016. This in consistent with another study 
investigating changes in baseline characteristics in TAVR patients 

over time found the same [22]. However, the difference in survival 
between the first 5 years and the last 5 years was non-significant. 
Therefore, a randomized or a prospective observational study of 
patients included today and an onwards, probably will be more 
representative, though the result of this trial probably already 
would be non-representative when the data is obtained due to new 
valves and changed patient category.

Another work focused on low-intermediate patients found 
an increased early mortality compared to an age and gender 
matched background population, but after 90 days there was no 
significant difference in mortality, which suggest that these patient 
has higher early mortality due to procedure complications, while 
the treatment resolves them for an increased risk of early heart-
death [14]. Studies comparing SAVR to TAVR are not conclusive 
whether one treatment is better than the other when it comes to 
low-risk after 1 year [5], like long-term studies implies that SAVR is 
significantly better than TAVR after 5 years [23].

In this retrospective study, we found that different factors had 
an impact on long-term survival. Firstly, our data showed that age 
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had a significant impact on survival when adjusted for covariates in 
balloon-expandable valves, this is seen both in uni- and multivariate 
Cox regressions analysis. The lack of significance in the other group 
might just be a type 2 error due to small sample size. Regarding 
access routes, transfemoral (TF) had the best outcome regarding 
survival. However, one should notice that TF was the primarily 
chosen access route, and other routes were only used, when TF was 
not an option due to excessive arteriosclerosis, which made the risk 
of TF too high. Therefore, patients treated through transapical or 
transaortic is expected to have a higher procedure related risk and 
with this an increased mortality, as shown in (Table 2). 

Short-term clinical outcomes and their impact on survival 
are important too. We found that only patients with POAF had a 
significantly increased HR, and only in the balloon-expandable 
valves. Post-operative AMI, Acute kidney failure and stroke, and 
implantation of new permanent pacemaker had no significant 
impact on risk of death. Apart from POAF none of the short-
term clinical outcomes had a negative impact on survival, which 
could be due to sample-size and therefore likewise type 2 error. 
Receiving a pacemaker within 30 days after TAVR, did not result in a 
significantly higher risk of mortality. Patients receiving a pacemaker 
are no longer in risk of dying due to heart rhythm failure, and so this 
was an expected result that correlates well with findings in another 
study, where they also didn’t find any correlation (6).

These outcomes are evaluated overall. We expected that 
the results might not be directly representative, because of the 
evolvement of both surgeons and equipment over the years. One 
study found a significantly decrease in procedural time, length of 
hospitalization and 30-day all-cause mortality with increasing 
experience of the surgeon and development of the equipment [22]. 
However, this cohort presented that survival in the last five years 
(2012-2016) was not significantly higher than the first 5 years 
(2007-2011). A sample size of 383 versus 1292 patients was not 
enough to find a significant difference, even though the procedure 
has become standard practice in a population with a decreasing 
risk compared to the beginning of the era. This study has evaluated 
survival and different clinical outcomes after TAVR-treatment. 
Further research is needed to evaluate these more in depth. 

Conclusion
We found long term survival with an overall survival after 

6 years of 47,5% in the self-expanding group and 40,1% in the 
balloon-expandable group. Clinical outcomes within 30 days had 
a low incidence which is promising. Further work is needed to 
directly compare these results to SAVR-patients.

Limitations
1.	 Unfortunately, we do not have the same length of follow-
up for all patients in the population, why some patients have 
only been followed for 2 years. 

2.	 Another limitation is the difference in sample size 
when patients are compared on valve type, access route and 
subgroups with a type 2 error. As described earlier we selected 
valves with a minimum of 50 patients to minimize sampling 
bias. Furthermore, by the register-based study design, and the 
data collection was not made specifically for this study. 

3.	 The TAVR population is a very selected population 
because they are not suitable for surgery or have reduced life 
expectancy, why we included every patient to try to minimize 
selection bias within the TAVR group. Furthermore, the 
indication for TAVR has evolved greatly compared to the early 
stages of the era moving from only high-risk patients to also 
include low-risk patients.

4.	 Finally, this study focused solely on TAVR treatment and 
makes no comparison to SAVR. The big question, whether TAVR 
is inferior, superior, or equal to SAVR when it comes to long-
term outcomes in low-risk patients still remains.

Perspective Statement
Transcatheter aortic valve replacement is increasingly used 

treatment for aortic stenosis. This study evaluates mortality 
and different clinical outcomes after the procedure in a Danish 
population. Different factors that has an impact on outcomes is also 
evaluated.
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