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Abstract

Aortic stenosis (AS) is the most common valvular heart disease, with a dismal prognosis when untreated. Recommended
therapy is surgical (SAVR) or transcatheter (TAVR) aortic valve replacement. Based on a retrospective cohort of isolated
SAVR and TAVR procedures performed in Germany in 2015 (N=17,826), we examine the impact of treatment selection
on in-hospital mortality and total in-hospital costs for a variety of at-risk populations. Since patients were not randomized
to the two treatment options, the two endpoints in-hospital mortality and reimbursement are analyzed using logistic and
linear regression models with 20 predefined patient characteristics as potential confounders. Incremental cost-effectiveness
ratios were calculated as a ratio of the risk-adjusted reimbursement and mortality differences with 95% confidence intervals
obtained by Fieller’s theorem. Our study shows that TF-TAVR is more costly that SAVR and that cost differences between
the procedures vary little between patient groups. Results regarding in-hospital mortality are mixed. SAVR is the predomi-
nant procedure among younger patients. For patients older than 85 years or at intermediate and higher pre-operative risk
TF-TAVR seems to be the treatment of choice. Incremental cost-effectiveness ratios (ICER) are most favorable for patients
older than 85 years (ICER €154,839, 95% CI €89,163—-€302,862), followed by patients at higher pre-operative risk (ICER
€413,745, 95% CI €258,027-€952,273). A hypothetical shift from SAVR towards TF-TAVR among patients at intermediate
pre-operative risk is associated with a less favorable ICER (€1,486,118, 95% CI €764,732—€23,692,323), as the risk-adjusted
mortality benefit is relatively small (— 0.97% point), while the additional reimbursement is still eminent (+€14,464). From a
German healthcare system payer’s perspective, the additional costs per life saved due to TAVR are most favorable for patients
older than 85 and/or at higher pre-operative risk.
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Aortic stenosis (AS) is the most common valvular heart
disease, with incidence increasing with age [1]. Progno-
sis is poor without valve replacement [2]. Recommended
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disregarded in comparisons [10] of the procedures aimed
at medical audiences, even as TAVR is assessed for use in
patients at intermediate [11-13] or even low [8, 14] surgi-
cal risk.

The present study uses data from the German universal
healthcare system to further improve our understanding of
the economics of clinical practice. In Germany, hospitals are
reimbursed on the basis of the German Diagnosis-Related
Groups (G-DRG) system. Fees are adjusted yearly based on
expenditure data from a sample group of German hospitals
and are subject to continuous calibration to accurately reim-
burse cost [15-20]. These databases represent a valuable
source of national-level health economic data that have been
used previously to examine other disorders [21-23]. The
data are highly detailed and include a wide range of patient
characteristics and preexisting conditions. Using data from
these sources, we examine the impact of treatment selection
on in-hospital mortality and the total costs of the procedure
for a variety of at-risk populations. Based on these results,
incremental cost-effectiveness ratios (ICER) are calculated,
showing at which amount of additional reimbursement a
patient life could be saved.

Methods
Data

Since 2005, data on all hospitalizations in Germany have
been available for scientific use via the Diagnosis-Related
Groups (DRG) statistics collected by the Research Data
Center of the Federal Burecau of Statistics (DESTATIS).
These hospitalization data, including diagnoses and proce-
dures, are a valuable source of representative nationwide
data on the in-hospital treatment of patients. This database
represents a virtually complete collection of all hospitaliza-
tions in German hospitals that are reimbursed according to
the DRG system. From this database [24], we extracted data
on 17,826 cases of isolated TAVR and SAVR procedures
conducted in 2015. For TAVR, only cases via the transfemo-
ral access route (TF-TAVR) were considered. As described
previously [24, 25], patients with a baseline diagnosis of
pure aortic regurgitation (main or secondary diagnosis other
than 135.0, 135.2, 106.0, 106.2) and those with concomitant
cardiac surgery or percutaneous coronary intervention were
not included in this analysis. A complete list of procedure
codes as well as a more detailed discussion of the validity of
the data source may be found in a previous manuscript [24,
25], as well as in the supplementary appendix S1.

Our study did not involve direct access by the investi-
gators to data on individual patients but only access to
summary results provided by the Research Data Center.
Therefore, approval by an ethics committee and informed
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consent were determined not to be required, in accordance
with German law. All summary results were anonymized
by DESTATIS. In practice, this means that any informa-
tion allowing the drawing of conclusions regarding a single
patient or a specific hospital are censored by DESTATIS to
guarantee data protection. Especially the use of the anony-
mous, persistent “institute indicator of hospitals” is highly
restricted to not publish any information directly attributable
to a single hospital.

The analysis focuses on in-hospital mortality and actual
reimbursement. In-hospital mortality and actual reimburse-
ment were part of DESTATIS’ main set of variables. For all
comorbidities, the existing anamnestic or acute distinctive
codes were used (we have discussed OPS and ICD codes in
greater detail previously [25]). For calculation of the esti-
mated logistic EuroSCORE, we were able to populate all
fields except for critical pre-operative state and left ventricu-
lar function. In these we assumed an inconspicuous state
(i.e., no critical pre-operative state and no left ventricular
dysfunction) and thus calculated a best-case scenario. To
allow a direct comparison of the baseline risk factor compo-
sition between TF-TAVR and SAVR patients, we calculated
logistic EuroSCORE values assuming isolated SAVR pro-
cedures for both groups.

Statistical analysis

To identify the impact of treatment selection (TF-TAVR
or SAVR) on the respective outcome, logistic and linear
regression models were used for the endpoint in-hospital
mortality and reimbursement, respectively. In a previous
study, Reinohl et al. [24] identified a number of baseline
patient characteristics to describe risk profiles between pro-
cedural groups. Since patients were not randomized to the
two treatment options (TF-TAVR or SAVR), all of these
baseline patient characteristics were included as potential
confounders (all covariates listed in Table 1). To account
for the correlation of error terms of patients treated in
the same hospital, a random intercept was included at the
center level. Risk-adjusted mortality rates were obtained
by computing the corresponding predicted probabilities for
an artificial subject with each confounder set to its mean
value (prediction at the means). Finally, the incremental
cost-effectiveness ratio (ICER) was calculated as a ratio of
the risk-adjusted reimbursement and mortality difference
(additional reimbursement divided by excess mortality),
with 95% confidence intervals obtained by Fieller’s theo-
rem [26]. To identify subgroups of patients in which one of
the two treatment options (TF-TAVR or SAVR) might be
preferable with respect to a specific outcome, patients age
[27-29] and patients pre-operative risk assessed by the Euro-
SCORE [12] were used to define subgroups of interest in
which the described analyses were conducted. All analyses
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Table 1 Baseline characteristics

AVR TF-TAVR

Patients, n 6226 11,600
EuroSCORE (mean, SD)* 5.21 4.67 13.82 10.28
Age (mean, SD) 68.09 10.05 81.10 6.05
Women 37.44% 53.90%
NYHA II 13.15% 10.24%
NYHA III or IV 29.44% 47.03%
CAD 19.02% 47.84%
Hypertension 60.66% 63.66%
Previous MI (within 4 months)  0.59% 1.53%
Previous MI (within 1 year) 0.27% 0.64%
Previous MI (after 1 year) 2.06% 391%
Previous CABG 1.72% 8.69%
Previous cardiac surgery 4.87% 14.06%
PAD 4.93% 8.02%
Carotid disease 4.02% 4.98%
COPD 9.35% 13.07%
Pulmonary hypertension 9.80% 20.97%
GFR_It15 0.84% 2.22%
GFR_It30 1.03% 4.14%
Atrial fibrillation 39.43% 44.94%
Diabetes 23.90% 31.95%

#For calculation of the estimated logistic EuroSCORE, we were able
to populate all fields except for critical pre-operative state and left
ventricular function. In these we assumed an inconspicuous state (i.e.,
no critical pre-operative state and no left ventricular dysfunction) and
thus calculated a best-case scenario

were carried out using Stata 14 (StataCorp, College Station,
Texas, USA).

Results
Baseline characteristics and in-hospital outcomes

Between January and December 2015, 6226 isolated SAVR
and 11,600 isolated TF-TAVR procedures were performed in
Germany, for a total of 17,826 cases of isolated TAVR and
SAVR procedures. In comparison to previous years [24], in-
hospital mortality was low at 2.09% and 3.10%, respectively.
Patient-specific reimbursement was substantially higher for
TF-TAVR procedures (€33,936 compared to €19,055 for
SAVR procedure, see Table 2). At the same time, TF-TAVR
patients were older (81.10 versus 68.09 years, p <0.001),
their pre-operative risk assessed by the logistic EuroSCORE
was higher (13.82% vs 5.21%, p <0.001), and all other risk
factors were impaired (see Table 1). Figure 1 also shows
that SAVR is the predominant procedure among younger
patients, while TF-TAVR is the treatment of choice for the
older cohorts.

The impact of treatment selection on in-hospital
mortality and reimbursement

Among younger patients (aged <75 years), SAVR was the
most common treatment strategy (4250 cases versus 1248
TAVR cases), and the risk-adjusted effect of treatment selec-
tion on in-hospital mortality was unclear (p =0.345, see
Table 2). Patient-specific reimbursement was substantially
higher for TF-TAVR procedures even after baseline risk-
adjustment (€13,285 difference per case, p <0.001).

The same is true for patients aged 75-79 and patients aged
80-84, where TF-TAVR procedures outnumbered SAVR, but
effect of treatment selection on in-hospital mortality was again
unclear (p =0.095 and p=0.154, respectively.). For patients
aged > 85 years, TF-TAVR was associated with a lower risk for
in-hospital mortality (p <0.001). At the same time, reimburse-
ment was still substantially higher for TF-TAVR (€10,625 dif-
ference per case, p <0.001).

The same is true when categorizing patients according to
their pre-operative risk assessed by the EuroSCORE: Among
patients with EuroSCORE values <4, SAVR was the dominat-
ing treatment strategy (3025 cases versus 405 TE-TAVR cases)
and the treatment effect on in-hospital mortality was unclear
(p=0.072). Patients at intermediate risk (EuroSCORE val-
ues >4 and <9), however, less often underwent SAVR (2263
versus 4,128 TF-TAVR cases), and the treatment effect on in-
hospital mortality was eminent (p=0.037). Patients at higher
risk (EuroSCORE values > 9), were most commonly treated
with TAVR, which was associated with a lower risk for in-
hospital mortality (p <0.001).

Additional costs per life saved due to TF-TAVR

TF-TAVR was associated with decreased mortality risk
but increased patient-specific reimbursement in patients
aged > 85 years, at intermediate risk (EuroSCORE values >4
and <9) and at higher risk (EuroSCORE values >9). To
show at what cost a patient life could be saved, the incre-
mental cost-effectiveness ratio (ICER) may be calculated.
As shown in Table 2, the hypothetical shift from SAVR
towards TF-TAVR is associated with an ICER of €154,839
(CI €89,163—€302,862) for patients at high age and an ICER
of €1,486,118 (CI €764,732—€23,692,323) and €413,745 (CI
€258,027-€952,273) for patients at intermediate and higher
risk, respectively. In addition, ICER for younger patients is
comparatively high (€1,473,726 for patients aged 75-79 and
€1,127,791 for patients aged 80—84).
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Fig. 1 Procedure numbers by age

Discussion

In the years following the introduction of a new procedure, a
major improvement in its quality can generally be observed.
Since, however, the patient-selection criteria for novel pro-
cedures can also be subject to rapid change, straightforward
observations of the temporal evolution of quality criteria
are often incomplete. TF-TAVR is still a relatively young
technique, especially when compared to the direct alter-
native, SAVR, and the development of outcomes since its
introduction is in part result of a noticeable learning curve
[30, 31]. This means that treatments effects retrospectively
vary depending on the exact year of the intervention, and
as a result studies or trials performed over a relatively short
timeframe provide a snapshot that can be misleading or out-
dated a short time later. For 2015, our study shows that TF-
TAVR is more costly that SAVR and that cost differences
between the procedures vary little between the different
patient groups. At the same time, results regarding in-hospi-
tal mortality are mixed: For patients older than 85 years or at
intermediate and higher pre-operative risk TF-TAVR seems
to be the treatment of choice. In combination with the higher
reimbursement, the additional costs per life saved are most
favorable for patients older than 85 years (ICER €154,839)
followed by those patients at higher pre-operative risk (ICER
€413,745). A hypothetical shift from SAVR towards TF-
TAVR among patients at intermediate pre-operative risk is
associated with a less favorable ICER (€1,486,118), as the
risk-adjusted mortality benefit is relatively small (— 0.97
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percentage point), while the additional reimbursement is
still eminent (+€14,464).

Our study has several limitations, beyond those nor-
mally associated with a retrospective analysis [24]. First,
it is based on administrative data. As a consequence, cod-
ing errors are inevitable. The documentation of NYHA in
German claims data, for example, are often imprecise. As
a result, risk-adjustment included a number of parameters
whose reliability cannot be fully secured, and we cannot
guarantee that all parameters of relevance are included in the
model. Moreover, the administrative dataset lacks relevant
clinical information (such as echocardiographic findings or
anatomical characteristics), preventing operative risk assess-
ment or a better understanding of the underlying valvular
pathomechanism. Therefore, only an approximation of the
logistic EuroSCORE—in fact a conservative or ‘best-case
scenario’ estimate—is applied. When estimating treatment
effects, adjusted differences in in-hospital outcomes may be
interpreted as procedure-related effects if all decision- and
outcome-relevant parameters are used for risk-adjustment.
Unfortunately, we cannot guarantee that all parameters of
relevance are included in the model. Finally, the dataset
omits patients with a baseline diagnosis of pure aortic regur-
gitation, as well as those who underwent TF-TAVR or SAVR
with any other concomitant cardiac procedure. This makes
sense from a clinical perspective, but further complicates
direct comparisons with other administrative datasets.

Overall, our results show that the question of the cost-
effectiveness of TAVR in different populations returns a
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varied picture. From a German healthcare system payer’s
perspective, our results show that the additional costs per
life saved are most favorable for patients older than 85 and/
or at higher pre-operative risk. For patients aged 75—84 and/
or at intermediate pre-operative risk, however, the additional
costs per life saved due to TAVR are much higher (more
than one million €). Given that TAVR is still a relatively
young technique with an ongoing learning curve, discussions
regarding treatment selection among these patient groups
will remain active for the coming years.

Compliance with ethical standards

Conflict of interest The authors declare that they have no competing
interests.

References

1. Andell, P, Li, X., Martinsson, A., et al.: Epidemiology of valvu-
lar heart disease in a Swedish nationwide hospital-based register
study. Heart. 103, 1696 (2017). https://doi.org/10.1136/heartjnl-
2016-310894

2. Varadarajan, P., Kapoor, N., Bansal, R.C., et al.: Clinical profile
and natural history of 453 nonsurgically managed patients with
severe aortic stenosis. Ann. Thorac. Surg. 82, 2111-2115 (2006).
https://doi.org/10.1016/j.athoracsur.2006.07.048

3. Nishimura, R.A., Otto, C.M., Bonow, R.O., et al.: 2014 AHA/
ACC guideline for the management of patients with valvular heart
disease: executive summary: a report of the American College
of Cardiology/American Heart Association task force on prac-
tice guidelines. Circulation. 129, 2440-2492 (2014). https://doi.
org/10.1161/CIR.0000000000000029

4. Foroutan, F., Guyatt, G.H., O’Brien, K., et al.: Prognosis after
surgical replacement with a bioprosthetic aortic valve in patients
with severe symptomatic aortic stenosis: systematic review of
observational studies. BMJ 2016;:15065. https://doi.org/10.1136/
bmj.i5065

5. Thyregod, H.G.H., Steinbriichel, D.A., Ihlemann, N., et al.: Tran-
scatheter versus surgical aortic valve replacement in patients with
severe aortic valve stenosis. J. Am. Coll. Cardiol. 65, 2184-2194
(2015). https://doi.org/10.1016/j.jacc.2015.03.014

6. Mack, M.J., Leon, M.B., Smith, C.R., et al.: 5-year outcomes of
transcatheter aortic valve replacement or surgical aortic valve
replacement for high surgical risk patients with aortic stenosis
(PARTNER 1): a randomised controlled trial. Lancet. 385, 2477—
2484 (2015). https://doi.org/10.1016/S0140-6736(15)60308-7

7. Daubert, M.A., Weissman, N.J., Hahn, R.T., et al.: Long-term
valve performance of TAVR and SAVR. JACC Cardiovasc. Imag-
ing. 10, 15-25 (2017). https://doi.org/10.1016/j.jcmg.2016.11.004

8. Siemieniuk, R.A., Agoritsas, T., Manja, V., et al.: Transcatheter
versus surgical aortic valve replacement in patients with severe
aortic stenosis at low and intermediate risk: systematic review
and meta-analysis. BMJ 2016;:15130. https://doi.org/10.1136/bmj.
15130

9. Reynolds, M.R., Lei, Y., Wang, K., et al.: Cost-effectiveness of
transcatheter aortic valve replacement with a self-expanding pros-
thesis versus surgical aortic valve replacement. J. Am. Coll. Car-
diol. 67, 29-38 (2016). https://doi.org/10.1016/j.jacc.2015.10.046

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Gargiulo, G., Sannino, A., Capodanno, D., et al.: Transcatheter
aortic valve implantation versus surgical aortic valve replace-
ment: a systematic review and meta-analysis. Ann. Intern. Med.
165, 334 (2016). https://doi.org/10.7326/M16-0060

Piazza, N., Kalesan, B., van Mieghem, N., et al.: A 3-center
comparison of 1-year mortality outcomes between transcatheter
aortic valve implantation and surgical aortic valve replacement
on the basis of propensity score matching among intermediate-
risk surgical patients. JACC Cardiovasc. Interv. 6, 443-451
(2013). https://doi.org/10.1016/.jcin.2013.01.136

D’Errigo, P., Barbanti, M., Ranucci, M., et al.: Transcatheter
aortic valve implantation versus surgical aortic valve replace-
ment for severe aortic stenosis: results from an intermediate
risk propensity-matched population of the Italian OBSER-
VANT study. Int. J. Cardiol. 167, 1945-1952 (2013). https://
doi.org/10.1016/j.ijcard.2012.05.028

Leon, M.B., Smith, C.R., Mack, M.J., et al.: Transcath-
eter or surgical aortic-valve replacement in intermediate-risk
patients. N. Engl. J. Med. 374, 1609-1620 (2016). https://doi.
org/10.1056/NEJMoal514616

Rosato, S., Santini, F., Barbanti, M., et al.: Transcatheter aor-
tic valve implantation compared with surgical aortic valve
replacement in low-risk patients. Circ. Cardiovasc. Interv. 9,
€003326 (2016). https://doi.org/10.1161/CIRCINTERVENTIO
NS.115.003326

Sinzobahamvya, N., Kopp, T., Arenz, C., et al.: Reimbursement
by current German diagnosis-related groups system penalises
complex congenital heart surgery. Cardiol Young. 24, 344-350
(2014). https://doi.org/10.1017/S1047951113000437

Qvick, B., Buehren, V., Woltmann, A.: Ist ein Polytrauma heu-
tzutage noch bezahlbar? G-DRG-System vs. Tagessdtze anhand
1030 polytraumatisierter Patienten. Unfallchirurg. 115, 892-896
(2012). https://doi.org/10.1007/s00113-010-1920-7

Bauer, M., Ostermann, H.: DRGs in transfusion medicine and
hemotherapy in Germany. Transfus Med Hemotherapy. 39,
60-66 (2012). https://doi.org/10.1159/000337337

Schreyogg, J., Tiemann, O., Busse, R.: Cost accounting to deter-
mine prices: how well do prices reflect costs in the German
DRG-system? Health Care Manag. Sci. 9, 269-279 (2006). https
://doi.org/10.1007/s10729-006-9094-0

Hoehn, T., Drabik, A., Lehmann, C., et al.: Correlation between
severity of disease and reimbursement of costs in neonatal and
paediatric intensive care patients. Acta Paediatr. 97, 1438-1442
(2008). https://doi.org/10.1111/j.1651-2227.2008.00926.x
Vogl, M.: Assessing DRG cost accounting with respect
to resource allocation and tariff calculation: the case of
Germany. Health Econ. Rev. 2, 15 (2012). https://doi.
org/10.1186/2191-1991-2-15

Malyar, N., Furstenberg, T., Wellmann, J., et al.: Recent trends
in morbidity and in-hospital outcomes of in-patients with
peripheral arterial disease: a nationwide population-based
analysis. Eur. Heart J. 34, 2706-2714 (2013). https://doi.
org/10.1093/eurheartj/eht288

Freisinger, E., Fuerstenberg, T., Malyar, N.M., et al.: German
nationwide data on current trends and management of acute
myocardial infarction: discrepancies between trials and real-life.
Eur. Heart J. 35, 979-988 (2014)

Kaier, K., Reinecke, H., Naci, H., et al.: The impact of post-
procedural complications on reimbursement, length of stay and
mechanical ventilation among patients undergoing transcatheter
aortic valve implantation in Germany. Eur. J. Health Econ. 1-6
(2017)

Reinohl, J., Kaier, K., Reinecke, H., et al.: Effect of availability
of transcatheter aortic valve replacement on clinical practice.
N. Engl. J. Med. 373, 2438-2447 (2015)

@ Springer


https://doi.org/10.1136/heartjnl-2016-310894
https://doi.org/10.1136/heartjnl-2016-310894
https://doi.org/10.1016/j.athoracsur.2006.07.048
https://doi.org/10.1161/CIR.0000000000000029
https://doi.org/10.1161/CIR.0000000000000029
https://doi.org/10.1136/bmj.i5065
https://doi.org/10.1136/bmj.i5065
https://doi.org/10.1016/j.jacc.2015.03.014
https://doi.org/10.1016/S0140-6736(15)60308-7
https://doi.org/10.1016/j.jcmg.2016.11.004
https://doi.org/10.1136/bmj.i5130
https://doi.org/10.1136/bmj.i5130
https://doi.org/10.1016/j.jacc.2015.10.046
https://doi.org/10.7326/M16-0060
https://doi.org/10.1016/j.jcin.2013.01.136
https://doi.org/10.1016/j.ijcard.2012.05.028
https://doi.org/10.1016/j.ijcard.2012.05.028
https://doi.org/10.1056/NEJMoa1514616
https://doi.org/10.1056/NEJMoa1514616
https://doi.org/10.1161/CIRCINTERVENTIONS.115.003326
https://doi.org/10.1161/CIRCINTERVENTIONS.115.003326
https://doi.org/10.1017/S1047951113000437
https://doi.org/10.1007/s00113-010-1920-7
https://doi.org/10.1159/000337337
https://doi.org/10.1007/s10729-006-9094-0
https://doi.org/10.1007/s10729-006-9094-0
https://doi.org/10.1111/j.1651-2227.2008.00926.x
https://doi.org/10.1186/2191-1991-2-15
https://doi.org/10.1186/2191-1991-2-15
https://doi.org/10.1093/eurheartj/eht288
https://doi.org/10.1093/eurheartj/eht288

632

K. Kaier et al.

25.

26.

217.

28.

29.

Reinohl, J., Kaier, K., Reinecke, H., et al.: Effect of availability of
transcatheter aortic valve replacement on clinical practice: sup-
plementary appendix. N. Engl. J. Med. 373, 2438-2447 (2015)
Fieller, E.C.: Some problems in interval estimation. J. R. Stat. Soc.
Ser. B Methodol. 175-85 (1954)

Zack, C.J., Al-Qahtani, F., Kawsara, A., et al.: Comparative out-
comes of surgical and transcatheter aortic valve replacement for
aortic stenosis in Nonagenarians. Am. J. Cardiol. 119, 893-899
(2017). https://doi.org/10.1016/j.amjcard.2016.11.045

Sponga, S., Isola, M., Bagur, R., et al.: Transcatheter aortic valve
implantation versus surgical aortic valve replacement in patients
over 85 years old. Interact. Cardiovasc. Thorac. Surg. Published
Online First: 16 June 2017. (2017). https://doi.org/10.1093/icvts/
ivx180

Adams, D.H., Popma, J.J., Reardon, M.J., et al.: Transcatheter
aortic-valve replacement with a self-expanding prosthesis. N.
Engl. J. Med. 370, 1790-1798 (2014)

@ Springer

30.

31.

Gurvitch, R., Tay, E.L., Wijesinghe, N., et al.: Transcatheter aortic
valve implantation: lessons from the learning curve of the first
270 high-risk patients. Catheter. Cardiovasc. Interv. 78, 977-984
(2011). https://doi.org/10.1002/ccd.22961

Lunardi, M., Pesarini, G., Zivelonghi, C., et al.: Clinical out-
comes of transcatheter aortic valve implantation: from learning
curve to proficiency. Open Heart. 3, ¢000420 (2016). https://doi.
org/10.1136/openhrt-2016-000420

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1016/j.amjcard.2016.11.045
https://doi.org/10.1093/icvts/ivx180
https://doi.org/10.1093/icvts/ivx180
https://doi.org/10.1002/ccd.22961
https://doi.org/10.1136/openhrt-2016-000420
https://doi.org/10.1136/openhrt-2016-000420

	Estimating the additional costs per life saved due to transcatheter aortic valve replacement: a secondary data analysis of electronic health records in Germany
	Abstract
	Introduction
	Methods
	Data
	Statistical analysis

	Results
	Baseline characteristics and in-hospital outcomes
	The impact of treatment selection on in-hospital mortality and reimbursement
	Additional costs per life saved due to TF-TAVR

	Discussion
	References


