Clinical Research in Cardiology (2024) 113:168-176
https://doi.org/10.1007/500392-023-02326-w

ORIGINAL PAPER q

Check for
updates

Comparing balloon-expandable and self-expanding transfemoral
transcatheter aortic valve replacement based on subgroups
in Germany 2019/2020

Vera Oettinger'?® . Ingo Hilgendorf' @ - Dennis Wolf'© - Jonathan Rilinger'© - Alexander Maier'2
Manfred Zehender'? - Dirk Westermann'® - Klaus Kaier>>® - Constantin von zur Miihlen'

Received: 17 July 2023 / Accepted: 16 October 2023 / Published online: 20 November 2023
© The Author(s) 2023

Abstract

Background Previously, overall comparable outcomes were seen for balloon-expandable (BE) or self-expanding (SE) trans-
femoral transcatheter aortic valve replacement (TAVR). However, subgroup analyses based on large case numbers are still
needed.

Methods German national data of all BE and SE transfemoral TAVR treating aortic valve stenosis in 2019 and 2020 were
analysed. We then compared different outcomes and performed a subgroup analysis for the endpoint in-hospital mortality.

Results Overall, 46,243 TAVR were analysed, 19,910 BE, and 26,333 SE. Patients in the SE group had a significantly higher
logistic EuroSCORE (13.61 vs 12.66%, p <0.001), age (81.55 vs 79.99a, p <0.001), and proportion of women (54.82 vs
40.06%, p <0.001). Both groups showed a similar in-hospital mortality with 2.37% in BE and 2.35% in SE (p =0.916).
In-hospital mortality also did not differ significantly after risk adjustment (OR =0.98 [0.86, 1.13], p=0.799). Patients in
the SE group had a significantly lower risk of major bleeding (OR =0.83 [0.73, 0.95], p =0.006), but a significantly higher
risk of stroke (OR=1.38 [1.19, 1.59], p <0.001), delirium (OR=1.15 [1.06, 1.24], p=0.001), and permanent pacemaker
implantation (OR=1.29 [1.21, 1.37], p <0.001). In the subgroup analysis of in-hospital mortality, there were no significant
differences in any of the observed subgroups (age <75/75-79/80-84/ > 85a, logistic EuroSCORE < 4/4—<9/>9, gender,
NYHA HI/TV, previous CABG, peripheral vascular disease, COPD, pulmonary hypertension, renal disease GFR <30 ml/
min, and diabetes mellitus).

Conclusion In the direct comparison of balloon-expandable and self-expanding TAVR, there are no differences for in-hospital
mortality in subgroups.

Keywords Aortic valve stenosis - Transcatheter aortic valve replacement - Transcatheter aortic valve implantation -
In-hospital mortality - Subgroup analysis - National electronic health records
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also saw this in a subgroup analysis for a composite endpoint
of at least moderate paravalvular regurgitation and in-hos-
pital mortality. The international CENTER study observed
a lower rate of conversion to open heart surgery, stroke as
well as pacemaker implantation and a higher bleeding rate
in new-generation BE TAVR, but no difference in in-hospital
mortality or within 30 days [5]. Subsequently, the authors
also saw no difference between subgroups for mortality
and stroke within one year except for valve sizes >26 mm
with lower mortality in BE TAVR [6]. In addition, regard-
ing valve-in-valve procedures, they found lower bleeding
rates within 30 days in SE TAVR, but again no difference
in mortality [7].

Taking these studies together, outcomes of BE and SE
TAVR appear to be overall comparable. In order to investi-
gate this subsequently, further subgroup analyses based on
large case numbers are needed. Therefore, we now compared
all balloon-expandable and self-expanding transfemoral
TAVR for aortic stenosis in Germany in 2019 or 2020, and
formed subgroups for the endpoint in-hospital mortality.

Materials and methods

Since 2005, the German Federal Statistical Office, by means
of its Research Data Centre DESTATIS, has provided the
data on all patient stays in German hospitals. Those are
based on inpatient hospital charges within the German DRG
system. The DRG system makes use of fixed charge groups,
which are formed based on diagnoses (coded according to
ICD-10) respectively procedures performed (coded accord-
ing to OPS).

Data on 46,243 cases of TAVR procedures performed
in 2019 or 2020 were extracted from this database. As
described in a previous study, patients with a baseline
diagnosis of pure aortic regurgitation (principal or second-
ary diagnosis other than 135.0, 135.2, 106.0, 106.2) were
excluded [1, 8].

In our analysis, the investigators did not have a direct
access to data from individual patients. They solely had
access to summary results provided by the Research Data
Centre. Therefore, according to German law, ethics commit-
tee approval as well as informed consent were not required.
All pooled results have been anonymized by DESTATIS.
This means that any information that could be used to iden-
tify an individual patient or a single center was censored
by DESTATIS to ensure privacy. In addition, the data are
checked and censored by DESTATIS to prevent any conclu-
sions being drawn about an individual center.

The analysis focused on nine differing endpoints: in-
hospital mortality, major bleeding events, stroke, acute
kidney injury, postoperative delirium, mechanical ventila-
tion > 48 h, permanent pacemaker implantation, length of

hospital stay, and reimbursement. Stroke as well as acute
kidney injury were defined through ICD, Tenth Revision
(ICD-10) codes (secondary diagnosis 163* or 164 and
N17%).

Major bleeding was defined as the need for transfusion
of > 5 units of red blood cells (OPS codes 8-800.c1 to
8-800.cr). In-hospital mortality, duration of mechanical
ventilation, length of hospital stay, and reimbursement
were part of the main DESTATIS variable set. Regarding
all other comorbidities, the existing anamnestic or acute
specific codes were used (OPS and ICD codes have been
discussed in detail previously [1, 8]).

For the calculation of the estimated logistic Euro-
SCORE (European System for Cardiac Operative Risk
Evaluation), all fields could be filled in except for critical
preoperative status and left ventricular function. For these,
we presumed a normal status (i.e., no critical preoperative
status and no left ventricular dysfunction), thus calculated
a best-case scenario.

p values were calculated on the basis of Student's ¢ tests
or chi-square tests. In previous studies [1, 8], a number of
baseline characteristics were identified for description of
the risk profiles between the treatment groups. As there
was no randomization of patients to the two observed
procedural options (use of balloon-expandable or self-
expanding TAVR), we applied multivariable logistic or
linear regression models with use of these baseline charac-
teristics included as potential confounders (see Table 1 for
the covariates listed). Furthermore, a random intercept at
center level was used to account for the correlation of error
terms for patients that were treated in the same center.
The results of the different regression analyses are shown
in Supplementary Appendix 1. Missing values could not
be imputed in this analysis as there were no codes to indi-
cate any missing data. If the electronic health record of a
patient did not contain information on a specific clinical
characteristic, it was presumed to be absent. No adjustment
was made for multiple testing. Hence, p values should not
be interpreted as confirmatory, but are of a descriptive
nature. Furthermore, inferences that are drawn from the
95% confidence intervals may not be reproducible.

Following previous approaches on the topic of subgroup
analyses in aortic valve replacement [9, 10], predefined
subgroups were examined for subgroup-specific treat-
ment effects: age <75/75-79/80-84/ > 85a, logistic Euro-
SCORE < 4/4-<9/>9, gender, NYHA III/IV (New York
Heart Association), previous coronary artery bypass graft
(CABG), peripheral vascular disease, chronic obstructive
pulmonary disease (COPD), pulmonary hypertension, renal
disease with glomerular filtration rate (GFR) <30 ml/min,
and diabetes mellitus.

All analyses were performed using Stata 17 (StataCorp,
College Station, Texas, USA).
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Table 1 Baseline characteristics

. ‘ Balloon-expandable Self-expanding TAVR  p value

of patients treated with balloon- TAVR

expandable or self-expanding

transfemoral TAVR in Germany N 19,910 26,333

in 2019 and 2020 Conducted in 2020 (instead of 2019) 52.40% 49.90% <0.001
Logistic EuroSCORE, mean / SD 12.66 9.88 13.61 10.10 <0.001
Age in years, mean / SD 79.99 6.54 81.55 5.73 <0.001
Female 40.06% 54.82% <0.001
NYHA II 14.70% 13.78% 0.005
NYHA II or IV 50.33% 50.43% 0.824
CAD 55.43% 52.57% <0.001
Arterial hypertension 62.52% 63.41% 0.048
Previous MI within 4 months 1.62% 1.30% 0.004
Previous MI within 1 year 0.70% 0.55% 0.038
Previous MI after 1 year 4.74% 3.59% <0.001
Previous CABG 7.58% 7.20% 0.117
Previous cardiac surgery 13.51% 12.83% 0.031
Peripheral vascular disease 10.22% 8.33% <0.001
Carotid disease 6.91% 5.40% <0.001
COPD 10.66% 10.29% 0.202
Pulmonary hypertension 21.04% 19.54% <0.001
Renal disease, GFR < 15 ml/min 2.60% 2.00% <0.001
Renal disease, GFR <30 ml/min 3.89% 4.07% 0.318
Atrial fibrillation 44.15% 44.44% 0.541
Diabetes mellitus 30.79% 31.29% 0.256
Emergency 9.97% 10.32% 0.215
Number of cases per center, mean / SD 379.37 178.97 382.43 174.09 0.065

CABG coronary artery bypass graft; CAD coronary artery disease; COPD chronic obstructive pulmonary
disease; EuroSCORE European system for cardiac operative risk evaluation; GFR glomerular filtration
rate; M1 myocardial infarction; N number of procedures; NYHA New York Heart Association; SD standard

deviation

Results
Baseline characteristics

Overall, 46,243 transfemoral TAVR procedures for aortic valve
stenosis were performed in 2019 or 2020, with 19,910 bal-
loon-expandable and 26,333 self-expanding valves (Table 1).
Patients in the SE group had a significantly higher logistic
EuroSCORE of 13.61 vs 12.66% in BE (p <0.001), age of
81.55 vs 79.99a (p < 0.001), and proportion of women of 54.82
vs 40.06% (p <0.001). Furthermore, there were significantly
more patients in the BE group with coronary artery disease
with 55.43 vs 52.57% in SE (p <0.001), peripheral vascular
disease with 10.22 vs 8.33% (p <0.001), as well as carotid
disease with 6.91 vs 5.40% (p <0.001).

@ Springer

Unadjusted in-hospital outcomes
of balloon-expandable or self-expanding TAVR
in 2019/2020

Regarding the unadjusted in-hospital mortality (Table 2),
both groups showed a similar mortality rate of 2.37% in
BE and 2.35% in SE (p=0.916). Patients treated with BE
TF-TAVR had a significantly higher rate of major bleed-
ing (2.81 vs 2.31%, p=0.001). However, the BE group
showed a lower rate of stroke (1.85 vs 2.55%, p<0.001),
delirium (7.22 vs 8.74%, p <0.001), and permanent pace-
maker implantation (12.13 vs 14.62%, p <0.001). No dif-
ference was seen in acute kidney injury (9.49 vs 9.56%,
p=0.798) and mechanical ventilation >48 h (2.24 vs
2.10%, p=0.305).

Regarding resource utilization parameters, patients
receiving SE TF-TAVR had a significantly shorter length of
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Table 2 Unadjusted in-hospital
outcomes of balloon-expandable

Balloon-expandable  Self-expanding TAVR p value BE vs SE

i . TAVR

or self-expanding TAVR in

2019/2020 N 19,910 26,333
In-hospital mortality 2.37% 2.35% 0.916
Major bleeding > 5 units 2.81% 2.31% 0.001
Stroke 1.85% 2.55% <0.001
Acute kidney injury 9.49% 9.56% 0.798
Delirium 7.22% 8.74% <0.001
Mechanical ventilation>48 h 2.24% 2.10% 0.305
Permanent pacemaker implantation 12.13% 14.62% <0.001
Length of hospital stay 11.86d 8.37d 11.61d 8.04d 0.001
(mean, SD)
Reimbursement (mean, SD) 26,223€  6,226€  26,131€  5,991€ 0.108

BE balloon-expandable; N number of procedures; SD standard deviation; SE self-expanding

hospital stay (11.86 vs 11.61 days, p=0.001). There was no
difference in reimbursement (26,223 vs 26,131 €, p=0.108).

Risk-adjusted in-hospital outcomes
of balloon-expandable or self-expanding TAVR
in 2019/2020

In-hospital mortality also did not differ significantly after
risk adjustment (risk-adjusted OR =0.98 [95% CI 0.86,
1.13], p=0.799; Fig. 1). Patients receiving SE TF-TAVR
had a significantly lower risk of major bleeding (OR =0.83
[0.73, 0.95], p=0.006). However, they had a significantly
higher risk of stroke (OR=1.38 [1.19, 1.59], p<0.001),
delirium (OR=1.15 [1.06, 1.24], p=0.001), and perma-
nent pacemaker implantation (OR=1.29 [1.21, 1.37],
p <0.001). There was no significant difference after risk

adjustment for acute kidney injury (OR =1.05 [0.98, 1.14],
p=0.180) and mechanical ventilation >48 h (OR=1.01
[0.88, 1.17], p=0.871). Resource utilization parameters
also did not differ regarding length of hospital stay (risk-
adjusted Coefficient=0.19d [— 0.01d, 0.39d], p=0.066)
and reimbursement (Coefficient=117€ [— 22€, 257€],
p=0.099; Table 3).

Primary risk factors regarding in-hospital mortal-
ity were higher grade renal disease (GFR <15 ml/min:
OR =2.67 [2.04, 3.50], p<0.001; GFR <30 ml/min:
OR =1.59 [1.24, 2.04], p<0.001), higher grade heart
failure NYHA III/IV (OR=1.81 [1.56, 2.10], p < 0.001),
and atrial fibrillation (OR =1.43 [1.26, 1.62], p <0.001;
Supplementary Appendix 1).

Odds ratio 95% Cl
In-hospital mortality | 0.98 0.86 1.13
Major bleeding >5 units —— 0.83 0.73 0.95
Stroke & 1.38 1.19 1.59
Acute kidney injury H—— 1.05 0.98 1.14
Delirium —— 1.15 1.06 1.24
Mechanical ventilation >48h e 1.01 0.88 1.17
Permanent pacemaker implantation —e— 1.29 121 31.37
T T T T
0.8 1.0 12 14 1.6

SE better <--> BE better

Fig. 1 Risk-adjusted in-hospital outcomes of self-expanding instead of balloon-expandable TAVR in 2019 and 2020. BE balloon-expandable; CI

confidence interval; SE self-expanding
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Table 3 Risk-adjusted in-hospital outcomes as well as resource utilization parameters of self-expanding instead of balloon-expandable TAVR in

2019/2020
OR p value 95% C1
In-hospital mortality 0.98 0.799 0.86 1.13
Major bleeding > 5 units 0.83 0.006 0.73 0.95
Stroke 1.38 <0.001 1.19 1.59
Acute kidney injury 1.05 0.180 0.98 1.14
Delirium 1.15 0.001 1.06 1.24
Mechanical ventilation>48 h 1.01 0.871 0.88 1.17
Permanent pacemaker implantation 1.29 <0.001 1.21 1.37
Coefficient p value 95% C1
Length of hospital stay 0.19d 0.066 -0.01d 0.39d
Reimbursement 117€ 0.099 -22€ 257€

CI confidence interval; OR odds ratio

Risk-adjusted subgroup analysis
for the endpoint in-hospital mortality comparing
balloon-expandable and self-expanding TAVR

Furthermore, we performed a subgroup analysis for the end-
point in-hospital mortality. The full regression analysis can
be found in the Supplementary Appendix 2. Looking at the
endpoint in-hospital mortality (Table 4, Fig. 2), there were no
significant differences between SE and BE TF-TAVR in any of
the subgroups: age < 75a (SE instead of BE: OR=1.02 [0.69,
1.50], p=0.935), 75-79a (OR=1.20 [0.89, 1.61], p=0.225),
80-84a (OR=0.89 [0.72, 1.11], p=0.294),>85a (OR=0.90
[0.72, 1.14], p=0.386); EuroSCORE <4 (OR=1.27 [0.53,
3.04], p=0.594), 4-<9 (OR=0.87[0.67, 1.12], p=0.280),>9
(OR=1.01 [0.86, 1.18], p=0.941); gender (OR=0.89
[0.74, 1.07], p=0.204); NYHA III/IV (OR=1.00 [0.84,
1.17], p=0.957); previous CABG (OR=1.49 [0.96, 2.31],
p=0.073); peripheral vascular disease (OR=1.10[0.78, 1.55],
p=0.588); COPD (OR=0.99 [0.67, 1.45], p=0.957); pulmo-
nary hypertension (OR=0.96 [0.74, 1.25], p=0.779); renal
disease GFR <30 ml/min (OR=1.32[0.96, 1.82], p=0.091);
diabetes mellitus (OR=1.21 [0.95, 1.54], p=0.128).

Discussion

In our analysis of 46,243 BE and SE TF-TAVR in Germany
in 2019 or 2020, we found that patients who received SE
TF-TAVR had a significantly lower risk of major bleeding,
but showed a significantly higher risk of stroke, delirium,
and permanent pacemaker implantation. However, there
were no differences for in-hospital mortality in the subgroup
analysis.

@ Springer

In a previous study [1], we saw overall comparable results
for BE as well as SE TF-TAVR in Germany in 2018. Risk
of permanent pacemaker implantation differed significantly
towards better results in BE TAVR. This corresponds to
our current analysis. ORs for major bleeding, stroke, and
delirium were not significant in the previous study. How-
ever, there were similar trends of lower bleeding rates and
higher rates of stroke and delirium in SE TAVR, which were
significant in our current analysis. This can be explained by
the fact that we now analysed an even larger number of cases
over two years instead of just one year. Length of hospital
stay was significantly shorter for SE TAVR in both analy-
ses. However, it should be noted that the overall differences
are rather small. Furthermore, both analyses showed similar
results for in-hospital mortality.

Consistent with our findings, the CENTER study also
found lower rates of stroke and permanent pacemaker
implantation as well as a higher rate of major or life-threat-
ening bleeding in new-generation BE TAVR. However,
there was no significant difference in mortality during the
hospital admission or within 30 days [5], which fits our
results. In addition, another analysis of the CENTER study
investigated valve-in-valve TAVR and showed lower rates
of major bleeding within 30 days with SE TAVR. However,
the authors again saw no difference in mortality [7]. Fur-
thermore, Habertheuer et al. [11] observed higher stroke
rates within 30 days in SE TAVR, but no difference in mid-
term stroke rates. They also found no difference in mortal-
ity, readmission, renal failure, pacemaker implantation as
well as paravalvular regurgitation within 30 days, and no
difference in midterm mortality as well as readmission. In
addition, Abdel-Wahab et al. [12] showed comparable clini-
cal results for mortality, stroke, repeat hospitalization due
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Table 4 Subgroup analysis

> ; N % SE OR p value 95% CI

for the endpoint in-hospital

mortality: Self-expanding Age<75a 5,625 43.40% 1.02 0.935 0.69 1.50

;‘;@;‘fiﬁfz%‘lug‘;gg;o"pandable Age 75-79% 10,489 53.57% 1.20 0.225 0.89 1.61
Age 80-84a 18,028 59.31% 0.89 0.294 0.72 1.11
Age>85a 12,101 62.64% 0.90 0.386 0.72 1.14
EuroSCORE <4 2.198 38.44% 1.27 0.594 0.53 3.04
EuroSCORE 4- <9 17,854 55.66% 0.87 0.280 0.67 1.12
EuroSCORE >9 26,191 59.38% 1.01 0.941 0.86 1.18
Female 22,412 64.42% 0.89 0.204 0.74 1.07
NYHA II/IV 23,300 57.00% 1.00 0.957 0.84 1.17
Previous CABG 3,406 55.67% 1.49 0.073 0.96 2.31
Peripheral vascular disease 4,228 51.89% 1.10 0.588 0.78 1.55
COPD 4,832 56.08% 0.99 0.957 0.67 1.45
Pulmonary hypertension 9,335 55.12% 0.96 0.779 0.74 1.25
Renal disease GFR < 30 ml/min 2,890 55.30% 1.32 0.091 0.96 1.82
Diabetes mellitus 14,370 57.33% 1.21 0.128 0.95 1.54

CABG coronary artery bypass graft; CI confidence interval; COPD chronic obstructive pulmonary disease;
EuroSCORE European System for Cardiac Operative Risk Evaluation; GFR glomerular filtration rate; N
number of procedures; NYHA New York Heart Association; OR odds ratio; SD standard deviation; SE self-

expanding

Fig. 2 Risk-adjusted subgroup Oddsratio ~ 95%Cl

analysis for the endpoint

in-hospital mortality of self- Age<75a _ 102 0.69 1.50

expanding instead of balloon- Age75-79a ] 120 089 161

expandable TAVR in 2019 and Age 80-84a T 08 072111

2020. BE balloon-expandable; Agez85a 7 090 072 1.34

CI confidence interval; SE self-

expanding EuroSCORE< 4 o 1.27 0.53 3.04
EuroSCORE4-< 9 —e—— 0.87 0.67 1.12
EuroSCORE2 9 —p— 1.01 0.86 1.18
Female —e— 0.89 0.74 1.07
Heart failure NYHA 11I/IV —— 1.00 0.84 1.17
Previous CABG - 1.49 0.96 2.31
Peripheral vascular disease 1 1.10 0.78 1.55
COPD ————— 0.99 0.67 1.45
Pulmonary hypertension —e— 0.96 0.74 1.25
Renal disease GFR < 30ml/min H——— 1.32 0.96 1.82
Diabetes mellitus H—e— 1.21 0.95 1.54

06 08 10 12 14 16 18 20 22 24 26 28 30

SE better <--> BE better

to heart failure, myocardial infarction, bleeding events, and
vascular complications for BE and SE TAVR in the German
CHOICE-study in a 5-year follow-up, with lower pacemaker
implantation rates in BE TAVR, but better forward-flow
hemodynamics in SE valves.

Our data showed a mean permanent pacemaker implanta-
tion rate of 12.13% in BE and 14.62% in SE TAVR. Reviews
in the literature have also analysed this topic. Bruno et al.
[13] found values from 6.7 to 39.2% and the pooled inci-
dence was 19%. van Rosendael et al. [14] saw mean rates
between 2.3% and 36.1% for new-generation devices within
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a peri-procedural to 2-year follow-up, 4.0-24.0% for new-
generation BE prostheses and 14.7-26.7% for SE. In addi-
tion, analyses of the German Aortic Valve Registry (GARY)
revealed rates of 12.6% in BE and 19.5% in SE current-
generation TAVR devices within the hospital stay [15] and
13.0-21.9% in second-generation valves at 1 year [16].

Regarding the further complications, a GARY analysis
[15] revealed a lower in-hospital rate of disabling stroke of
1.1% in BE and 1.2% in SE TAVR. However, we analysed
every coded stroke, not just disabling ones. In addition, the
authors observed a blood transfusion rate of >4 units of
1.4% in both BE and SE TAVR. We found rates of 2.81% in
BE and 2.31% in SE TAVR requiring > 5 units. It should be
noted that the data provided by DESTATIS cannot be used to
distinguish whether an in-hospital complication was directly
related to TAVR or whether it was a complication related to
another procedure during the same hospital stay.

In our subgroup analysis comparing BE and SE TAVR for
the endpoint in-hospital mortality, we did not find significant
differences in any of the observed subgroups. Our data there-
fore suggest that, regarding the endpoint in-hospital mortal-
ity, the choice between BE or SE valves in case of a TF-
TAVR can be made almost independently of the observed
characteristics or pre-existing conditions of patients. The
European [17] and American [18] guidelines for the manage-
ment of valvular heart disease also do not specify whether
BE or SE valves might be the better choice in the presence
of certain patient characteristics or pre-existing conditions
[7]. Other factors, such as anatomical conditions of the indi-
vidual patient, may be relevant to valve selection [1, 2], as
also mentioned in the American guideline [18].

Our German analysis contrasts with the French results
of Van Belle et al. [4], who found better outcomes with BE
TAVR in a subgroup analysis for a composite endpoint of
at least moderate paravalvular regurgitation and in-hospital
mortality. However, our results are consistent with the Ger-
man SOLVE-TAVI trial by Thiele et al. [2], which found
similar outcomes for BE and SE TAVR in a subgroup analy-
sis for the primary endpoint consisting of all-cause mortal-
ity, stroke, moderate and severe paravalvular leakage as well
as permanent pacemaker implantation within 30 days. In
addition, the CENTER study also found no significant dif-
ferences between the observed subgroups for mortality and
stroke within one year except for valve sizes >26 mm with
a lower mortality rate in BE TAVR. The authors therefore
conclude that mortality and stroke rates within one year were
similar for BE as well as SE TAVR [6].

Strengths and limitations of this study are in accord-
ance with previous analyses [1, 19-23]. The strength is the
evaluation of complete German national data comparing all
balloon-expandable and self-expanding transfemoral TAVR
for aortic valve stenosis. Limitation of administrative data
is possible coding error. The analysed factors depend on
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the coded values and for example reimbursement may influ-
ence the coding. In addition, we can only approximate Valve
Academic Research Consortium 3 (VARC-3) criteria [24].
Because of the characteristics of the data, a long-term fol-
low-up, e.g. outcomes within 1 year, cannot be performed.
Finally, we cannot assure the inclusion of all relevant param-
eters in our study and some information—e.g. the precise
valve type, anatomical conditions, pacemaker indications,
causes of in-hospital mortality or a differentiation of BE
and SE procedures of the same center—is not available in
the data set.

Conclusions

In conclusion, we compared outcomes of 46,243 balloon-
expandable and self-expanding TAVR for aortic valve steno-
sis in Germany in 2019 or 2020, and performed a subgroup
analysis for the endpoint in-hospital mortality. Patients
receiving SE TF-TAVR had a lower risk of major bleeding,
but a higher risk of stroke, delirium, and permanent pace-
maker implantation. However, there were no differences for
in-hospital mortality in all observed subgroups.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00392-023-02326-w.
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