809-209:01 % 10¢ uonuardauony M

SOTYSIOTArI3/ vy 0T “10d

CLINICAL RESEARCH

INTERVENTIONS FOR STRUCTURAL HEART DISEASE

Transcatheter aortic valve implantation (TAVI) by centres
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Abstract

Aims: To analyse patient characteristics, decision-making processes, and outcomes of TAVI performed in
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Methods and results: Current guidelines mandate transcatheter aortic valve implantation (TAVI) to be per-
formed at hospitals with both cardiology and on-site CS departments. Some hospitals in Germany perform
TAVI without CS departments in-house. We analysed the data of 1,432 patients enrolled in the German TAVI
registry at 27 hospitals between January 2009 and June 2010. Nineteen of these had on-site CS (group 1),
while eight centres performed TAVI with no CS department at their institution (group 2). Patients in group 2
(n=178, 12% of the overall study population) were older than in group 1 (mean age 82.6+6.3 years vs. 81.6+6.2
years) with similar logistic EuroSCORE (average: 21%). Patients in group 2 were haemodynamically more
stable (higher blood pressures, better ejection fraction, less low-flow or low-gradient aortic stenosis, and less
urgent procedures). Procedure times and use of contrast were higher in group 2. The procedural success rate
was higher in group 1 (98% vs. 95%). Post-procedural complications were similar in the two groups with
30-day mortality of 6.2% in group 2 compared with 8.3% in group 1 patients.

Conclusions: Only 12% of patients enrolled in the German TAVI registry underwent TAVI at hospitals
without an on-site CS department. Overall patient characteristics appeared to be similar, although patients
in non-CS centres appeared to be haemodynamically more stable and more often had a history of previous
heart surgery. Despite longer procedures, complication rates were similar. These preliminary data in a modest
number of patients suggest the feasibility of performing TAVI in appropriately selected patients at hospitals

without CS but this requires confirmation in future studies involving a large number of patients.
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Introduction

Current guidelines —by expert consensus (level of evidence C)—
strongly endorse transcatheter aortic valve implantation (TAVI)
being performed only in hospitals with both cardiology and cardiac
surgery (CS) departments on-site'. This is considered an optimal
logistic environment for best patient outcomes mitigated through
interdisciplinary decision making by the Heart Team (consisting of
cardiologists, cardiac surgeons, anaesthesiologists and perfusion-
ists) with regard to selection of appropriate patients and operative
techniques, and also by allowing prompt management of potential
severe procedural complications that may ultimately require emer-
gent cardiac surgery (ECS)'2.

According to the annual German Hospital Quality Report,
a total of 81 centres throughout Germany performed 7,231 TAVI
procedures in 2011. In 2012 this number increased to 9,355,
while the number of open aortic valve replacements (AVR)
slightly decreased from 10,289 to 9,949 during the same time
period®*. Of these 81 centres, 14 hospitals having a cardiology
unit performed TAVI without having an in-house CS depart-
ment. In 2012, the number of such hospitals had increased to 18
and has been stable since®. The organisational structures of these
hospitals, to ensure interdisciplinary decision making by the
Heart Team as well as cardiac surgical support for TAVI com-
plications necessitating ECS, are not well defined. Similarly,
demographics, clinical characteristics, treatments, complica-
tions, and outcomes of patients undergoing TAVI at these sites
compared with those with on-site CS are unknown.

Editorial, see page 539

We analysed data of patients enrolled in the German TAVI reg-
istry*> to compare patient demographics, clinical features, treat-
ments, procedural complications and outcomes in hospitals with

on-site CS versus those without this capability.

Patients and methods

DESIGN OF THE REGISTRY

The German TAVI registry was a multicentre prospective national
registry, which was designed to monitor the utilisation, safety and
cost-effectiveness of TAVI in contemporary clinical practice*®. The
registry was performed without industry support, driven by the sci-
entific interest of the participating hospitals, and financed by the
Institut fiir Herzinfarktforschung (IHF, Institute of Myocardial
Infarction Research) in Ludwigshafen, Germany. Details of the reg-
istry have been previously described*>.

PATIENT POPULATION

We analysed 1,432 patients undergoing TAVI at 27 hospitals in
Germany between January 2009 and June 2010. We categorised
participating sites into two groups: hospitals with cardiology and
CS departments on-site (group 1, n=19), and those with cardiol-
ogy units but without an in-house CS department (group 2, n=8).
Either group 2 hospitals performed TAVI in-house (five centres,
49 patients) with the support of an external, visiting heart sur-
gery team (including cardiac surgeons and perfusionists) which

TAVI with and without on-site cardiac surgery

was involved both in the TAVI decision-making process (Heart
Team approach) and the procedures, or the cardiologists of hos-
pitals without a CS department did the TAVI procedures at the
surgeon’s (external) hospital (three centres, 129 patients).

TAVI PROCEDURES

TAVI was performed as previously described*®, using stand-
ard transfemoral (TF) or transapical (TA) access, with or
without aortic balloon valvuloplasty for predilatation and sub-
sequent valve implantation using the CoreValve (Medtronic,
Minneapolis, MN, USA) or the SAPIEN prosthesis (Edwards
Lifesciences, Irvine, CA, USA).

Definitions

Similar to the updated Valve Academic Research Consortium
(VARC) definitions®, technical success was defined as: (I) suc-
cessful vascular access, delivery and deployment of the device
with successful retrieval of the delivery system, (II) correct posi-
tion of the device in the proper anatomical location with adequate
performance of the prosthetic heart valve (mean pressure gradi-
ent <20 mmHg) and without use of multiple prostheses’. Stroke
was defined as rapid onset of a focal or global neurological defi-
cit without the presence of alternative causes, with a duration of
>24 hours or available neuroimaging documenting a new haem-
orrhage or infarct’. Myocardial infarction was defined as new
ischaemic symptoms or signs with elevated cardiac biomarkers
(troponin and/or CK-MB)’. Major vascular complications were
any thoracic aortic dissection, access-site or access-related vas-
cular injury leading to either death, need for significant blood
transfusions, unplanned percutaneous or surgical intervention,
or irreversible end-organ damage’. Emergent conversion from
TAVI to surgery was defined as a TAVI-related, life-threatening
complication, occurring strictly peri-interventionally, and mak-
ing immediate open heart/aortic surgery indispensable®. Post-
procedural aortic regurgitation was assessed angiographically
at the end of the TAVI procedure after final device deployment
and removal of the catheter and guidewire, and graded using the
Sellers criteria’ (absent [0], trace or mild [1/4], mild-to-moderate
[2/4], moderate-to-severe [3/4], and severe [4/4]) by the treating
physician®.

Data collection and statistical analysis

Data were collected via the internet by the Stiftung Institut fiir
Herzinfarktforschung (IHF) in Ludwigshafen. Follow-up was
obtained either by telephone interview (75% of patients), written
communication (17%) or clinical visit (8%).

Statistical analysis was performed using the SAS statistical pack-
age, version 9.3 (SAS Institute Inc., Cary, NC, USA). Absolute
numbers and percentages as well as mean (with standard devia-
tion) were computed to describe the patient population. Categorical
values were compared by chi-square test, and continuous variables
were compared by two-tailed Wilcoxon rank-sum test. Thirty-day
survival rates were reported using Kaplan-Meier curves.
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Results

Between January 2009 and June 2010, a total of 1,432 patients
underwent TAVI at 27 sites and were included in the German TAVI
registry. Of these, 1,254 (88%) were treated in 19 hospitals with on-
site CS (group 1, average annual volume 44), while the remaining

178 (12%, average annual volume 15) patients underwent TAVI in

heart rates) than patients in group 1. Echocardiographic data
revealed a similar severity of aortic valve stenosis, but better left
ventricular function and less frequent low-gradient low-flow aortic
stenosis in group 2 (Table 2).

Table 2. Echocardiographic data.

eight hospitals without a CS department (group 2). Hospitals without cardiac|  Hospitals with
surgery department cardiac surgery
Baseline data on-site (n=178) on-site (n=1,254)
Baseline demographics are shown in Table 1. Patients in group 2 Rortic valve area (cm?) 0.75+0.73 0.68+0.36
were older, were similarly symptomatic, had similar risk profiles LVEF (%) 5615 52+15
with respect to log EuroSCORE and ASA score, but appeared to LVEF <30% 177178 (9.6%) 152/1,254 (12.1%)
be haemodynamically more stable (higher blood pressures, lower Low-flow low-gradient AS 10/178 (5.6%) 148/1,231 (12%)
Bicuspid aortic valve 8/178 (4.5%) 31/1,246 (2.5%)
Table 1. Baseline demographics Severe leaflet calcification 124/178 (69.7%) 825/1,245 (66.3%)
. . . . Annulus diameter (mm 214 23+3
Hospitals without Hospitals with (mm)
cardiac surgery cardiac surgery Any aortic regurgitation 147/178 (82.6%) 968/1,249 (77.5%)
department (n=178)| on-site (n=1,254) Any mitral regurgitation 146/178 (82.0%) 1118/1,248 (89.6%)
Age (years) 82.6+6.3 81.6+6.2 Porcelain aorta 3/178 (1.7%) 145/1,243 (11.7%)
Age >90 years 16/178 (9%) 68/1,254 (5.4%) AS: aortic stenosis; LVEF: left ventricular ejection fraction
Male gender 66/178 (37.1%) 539/1,254 (43%)
BMI 26+5 2710
Systolic BP (mmHg) 134+22 127421 Procedutalgata
+ < . .

3_’8 0 |c' mms TAVI procedures were more often performed electively in group 2
UES G P G EE as compared to group 1 (Table 3). Procedure duration in group 2
Heart rate (/min) 12+14 75+15 . . .

was longer, and was associated with longer fluoroscopy time and
Coronary artery disease 88/178 (49.4%) 766/1,249 (62.3%) higher amounts of contrast use. Procedural success rates were
3-vessel CAD 33/178 (18.5%) 319/1,249 (25.5%) >95% in both groups, but marginally higher in group 1 as compared
Previous MI 24/178 (13.5%) 203/1,251 (16.2%) to group 2 (98% vs. 95%). Four out of 178 (2.2%) group 2 patients
Previous PCI 49/178 (27.5%) 444/1,248 (35.6%) required emergent cardiac surgery as compared to 20/1,253 (1.6%)
Previous cardiac surgery 33/178 (18.5%) 285/1,251 (22.8%) patients in group 1. Indications for ECS in these four patients were:
Previous balloon valvuloplasty 46/178 (25.8%) 124/1,251 (9.9%) annular rupture (n=1), aortic perforation (n=1), coronary obstruc-
Atrial fibrillation 46/178 (25.8%) 310/1,248 (24.8%) tion (n=1), and prosthesis embolisation (n=1). Three out of the
Permanent pacemaker 23/178 (12.9%) 158/1,249 (12.7%) four conversions in group 2 occurred during TA TAVI procedures
Peripheral arterial disease 35/178 (19.7%) 270/1,251 (21.6%)
Previous stroke 16/178 (9%) 98/1,251 (7.8%)
; Table 3. Procedural data.

Renal failure* 112/178 (62.9%) 757/1,254 (60.4%)
¢GFR (ml/min/L.73 m?) 59496 58475 Hospitals without Hospitals with

o o cardiac surgery | cardiac surgery
COPD 21/178 (11.8%) 322/1251 (25.7%) department (n=178)| on-site (n=1,254)
(Sr‘{fr;‘ﬂ'gc)p”'m””a’y G T e i Elective TAVI 163/178 (91.6%) | 1,034/1,254 (82.5%)
Telhces el 52/178 (29.2%) 439/1.250 (35.1%) Medtronic/CoreValve 131/177 (74.0%) | 1,033/1,252 (82.5%)
Malignancy /178 (2.2%) 68/1,250 (5.4%) Edwards SAPIEN 46/177 (26.0%) 218/1,252 (17.4%)
Clinical presentation Procedure time (min:sec) 116:41+55:05 86:43+48:18
NYHA Class IlI 119/177 (67.2%) 898/1,246 (72.1%) Fluoroscopy time (min:sec) 22:29+8:22 14:46+6:59
NYHA Class IV 35/177 (19.8%) | 205/1,246 (16.5%) Contrast media (mi) 17576 16271
Frailty 25/178 (14.0%) 223/1.246 (17.9%) Percutaneous access closure 142/158 (89.9%) | 1,005/1,094 (91.9%)
ASA >3 127/178 (713%) 870/1.248 (697%) Procedural success 169/178 (94.9%) 1,225/1,253 (97.8%)
Logistic EuroSCORE (%) 2011 2114 Transvalvular gradient (mmHg) 5.97+7.63 5.96+6.86
ASA: American Society of Anesthesiologists; BMI: body mass index; BP: blood pressure; Emergent cardiac surgery 4/178 (2.2%) 20/1,253 (1.6%)
CAD: coronary artery disease; COPD: chronic obstructive pulmonary disease; : ot [ % 9%
eGFR: estimated glomerular filtration rate; MI: myocardial infarction; NYHA: New York Heart Aartic regurgitation 21l (grading |-V DI 177/1,242 (14.2%)
Association; PCI: percutaneous coronary intervention TAVI: transcatheter aortic valve implantation




performed at external surgical hospitals (3/129=2.3%), while a sin-
gle ECS case occurred during in-house TF TAVI (1/49=2%). Two
of the four patients died within 30 days after ECS (mortality: 50%),
while in group 1 nine of 20 patients requiring ECS died postopera-
tively (mortality: 45%).

Outcomes after TAVI

After TAVI, patients in group 1 had shorter ICU stay, but longer
overall in-hospital stay as compared to group 2 (Tabhle 4). There
were no significant differences in major post-procedural compli-
cations, including cerebrovascular events, vascular access compli-
cations, and myocardial infarction. Observed mortality at 30 days
and one year after TAVI was similar for patients in group 2 and
those in group 1 (30 days: 6.2% vs. 8.3%; one year: 17.4% vs.
20.4%) (Table 4). Figure 1 shows Kaplan-Meier survival curves
for group 2 compared with group 1 up to one year.

TAVI at centres without CS departments:
comparison of in-house TAVI vs. TAVI at
external hospitals

Patients’ age was similar in hospitals without CS performing TAVI

in-house as compared to those performing TAVI at external hospi-
tals (Table 5). Log EuroSCORE:s of in-house TAVI patients were

TAVI with and without on-site cardiac surgery
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Figure 1. Kaplan-Meier survival curve of patients undergoing TAVI in
centres with a cardiac surgery (CS) programme versus those without.

to both procedure and fluoroscopy times. In-house patients had
a shorter ICU stay after TAVI. Rates of major complications as well
as mortality were similar.

Table 5. Comparison of patients undergoing TAVI hy centres
without an on-site cardiac surgery department.

No CS, TAVI at external | No CS, TAVI

higher, while patients had less frequently undergone previous car- (surgzczil: 2;)))3 ] "(l-h_zu;e
diovascular surgery. In-house procedures were shorter with respect Age (years) 8¢6.1 816.8
Male gender (%) 55 (43%) 11 (22%)
Table 4. In-hospital course. Systolic blood pressure (mmHg) 132+18 140+29
Hospitals without Hospitals with R 1911 2212
cardiac surgery cardiac surgery S 78 (60%) 49 (100%)
department (n=178) | on-site (n=1,254) Systolic PA pressure (mmHg) 4222 5320
Days in ICU 4.0+3.0 3.1£3.0 3-vessel CAD (%) 23 (18%) 10 (20%)
Ventilation time (hr:min) 14:3915:55 8:5915:01 Previous CV surgery 30 (23%) 3 (6%)
Days in hospital 14+9 18+9 Diabetes 36 (28%) 16 (33%)
Cerebrovascular accident 6/178 (3.4%) 39/1,235 (3.2%) BU:L 2GS LU
Stroke (Rankin >2 at discharge) 5/178 (2.8%) 17/1,235 (14%) eI S Rl
Any vascular complications 33178(185%) | 274/1,232 (22.2%) LVEF (%) Rl ROl
Major vascular complications 3/178 (1.7%) 47/1,232 (3.8%) AR i 0.76071 0.73+0.80
Minor vascular complications 30/178 (16.9%) 24471234 (19.8%) CoreVaIYe W 99 (77%) 32 (65%)
including bleeding o ! o Transapical TAVI 16 (12%) 3(6%)
Number of transfusions 3+2 3.5+3.2 Procedure time (min:sec) 118:40+52:45 111:17+61:20
New AV block >2 22/178 (12.4%) 280/1,232 (22.7%) Fluoroscopy time (min:sec) 23:19+8:45 20:15+6:48
New LBBB 25/178 (14.0%) 173/1,232 (14.0%) Procedural success (%) 122 (95%) 47 (96%)
New permanent pacemaker 37/178 (20.8%) 454/1,231 (36.9%) Emergent cardiac surgery (%) 3(2.3%) 1(2%)
Cardiac tamponade 2/176 (1.1%) 15/1,233 (1.2%) Length of ICU stay (days) 43£3.0 3.2+238
Low cardiac output 16/177 (9.0%) 78/1,229 (6.3%) Stroke/TIA (%) 43.1%) 2(8.1%)
Myocardial infarction 1/178 (0.6%) 6/1,237 (0.5%) Vascular complications (%) 16 (12.4%) 17 (35%)
Need for dialysis 4177 (2.3%) 50/1,232 (4.1%) Pacemaker implantation (%) 27 (21%) 10 (20%)
Mortality at discharge 121178 (6.7%) 104/1,254 (8.3%) [Tn (DT 576 S 4(8.2%)
30-day mortality* 6.2% 33% Days in hospital 13£19 15+10

*estimated by Kaplan-Meier analysis. AV: atrioventricular; ICU: intensive care unit;
LBBB: left bundle branch block

surgery; eGFR: estimated glomerular filtration rate; MI: myocardial infarction; NYHA: New
York Heart Association; PCI: percutaneous coronary intervention
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Discussion

More recent data from the mandatory German quality assurance
registry (AQUA) have suggested that the number of hospitals per-
forming TAVI without an on-site CS department has increased in
Germany to 18 such centres performing this procedure in 20123,
This number is likely to increase further with improvements in
technology and growing experience with this beneficial, less inva-
sive treatment option, and perhaps to some extent because of eco-
nomic considerations (gain of retaining “highly reimbursed” TAVI
procedures locally). Performing TAVI at centres without an on-site
CS facility is at great odds with recent guideline recommendations
which mandate that these procedures should only be undertaken
at hospitals with both cardiology and CS departments on-site and
with a Heart Team approach which comprises cardiologists, cardiac
surgeons, anaesthesiologists and perfusionists who are collectively
involved in patient selection, procedural as well as post-procedural
management'2,

This approach is considered to be the safest for patients undergo-
ing TAVI as it also allows for rapid treatment of procedural com-
plications which may ultimately require ECS'. As a consequence,
German public health insurance currently denies reimbursement for
any TAVI procedures performed in hospitals without an on-site CS
department, referring to the European Society of Cardiology guide-
lines on the management of valvular heart disease (“on-site” sur-
gery)'. This explains the low number of patients undergoing TAVI
by this approach (only 49 patients) during the time period 2009-
2010 in the present analysis.

Hospitals without a CS department that perform TAVI argue that
the success rate of this procedure is increasingly high (>95%) and
the requirement of ECS is very low (<1%, mostly based on data
from sites with on-site cardiac surgery)*'®!!, and that such pro-
cedures can be safely performed at sites without CS on-site thus
avoiding limited or delayed access to this technique for patients
living remotely in rural areas'. Furthermore, as for other cardiac
procedures, elderly patients, women, minority groups and frail
patients may be more comfortable with hospitals closer to home
where “their” cardiologists practise or when such procedures are
made available to them locally rather than at remote major hospitals
with on-site surgery'’. However, data on the feasibility and safety of
TAVI at these sites currently remain unknown'2,

The present preliminary analysis of the German TAVI registry
comprising a modest number of 1,432 patients undergoing TAVI
between 2009 and 2010 suggests that only a minority (12%) of
these patients underwent TAVI at a few hospitals (n=8) without
a CS department, while the vast majority of patients were treated
in hospitals with on-site CS departments (19 centres). Patients
undergoing TAVI at hospitals without a CS department were older
but had similar EuroSCOREs and appeared to be haemodynami-
cally more stable (higher blood pressures, lower heart rates, better
ejection fraction, and less frequent urgent procedures). Procedural
times were longer at sites without an on-site CS department, but in-
hospital outcomes and 30-day and one-year mortality after TAVI
were similar in the two groups.

While these early data support the feasibility of TAVI for selected
patients at sites without on-site cardiac surgery, many aspects of
the current study need highlighting to prevent overinterpretation
of these findings. First, clearly in agreement with the 2012 ESC
guideline recommendations', most German sites performing TAVI
had on-site CS with few sites performing this procedure without
on-site CS. However, sites without a CS department had the TAVI
expertise and surgical back-up for ECS available (e.g., visiting sur-
gical team at their site during the procedure). The influence of this
approach (i.e., having a visiting surgical team) to the success of
TAVI procedures and outcomes cannot be overemphasised. In par-
ticular, it is plausible that the operator, knowing the availability of
surgical back-up, may have been more aggressive during a proce-
dure, which he would otherwise have aborted for fear of complica-
tions in the absence of such a back-up. This together with guidance
from an experienced visiting surgical team during the procedure, as
well as the availability of a team for ECS if needed, could certainly
have contributed to the high success rate and low complications of
the TAVI procedures at these sites. Some patients who were thought
to be at prohibitively high risk and likely to suffer complications
at these sites may have been transferred to sites with CS without
performance of TAVI, on the recommendations of the Heart Team.
This may also have contributed to the high procedural success and
low complication rates at sites without CS. Second, the majority of
the sites that performed TAVI without on-site cardiac surgery were
low-volume centres and had relatively less experience in perform-
ing this procedure compared with the on-site CS hospitals. This was
evident in longer procedural times at these centres. Prior studies
have shown that outcomes for the majority of invasive cardiovascu-
lar therapeutic procedures have been directly linked to the volume
of these procedures at an institution. While in the small number of
patients enrolled in the registry the procedural complications were
not higher in patients undergoing TAVI at sites without CS, a larger
number of patients need to be evaluated to confirm the safety of
TAVI at low-volume centres. Third, the observed mortality among
patients undergoing TAVI at sites without on-site surgery was simi-
lar, but the small sample size and relatively fewer deaths precluded
robust risk adjustments to compare this event meaningfully in the
two groups.

The advantages and disadvantages of performing TAVI at sites
without CS could not be ascertained from this study, but can be
speculated. As noted above, the availability and utilisation of
TAVI at local centres is likely to improve access to this proce-
dure, particularly for those living in remote rural areas and for
elderly, women and minority group patients. However, the safety
and outcomes of this approach remain to be proven in larger
numbers of patients undergoing TAVI at such sites, given that
these centres are likely to remain low-volume sites. A potential
disadvantage may be that ECS, if needed, may not be available
in a timely fashion at sites without a CS department and this may
have a negative impact on such patients. Data on the proportion
of patients requiring ECS for failed TAVI are conflicting. While
some investigators have suggested that ECS is required in <1%



of TAVI patients and is associated with poor outcomes (mortal-
ity between 46% and 67%)%'%!", a recent German single-centre
analysis indicated a higher ECS rate of 4.9% (with four of the 20
patients being “converted” from transfemoral to transapical TAVI
with peripheral cardiopulmonary bypass) with similar in-hospital
mortality of 45% among 411 patients undergoing TAVI at their
institution'. More prospective data in a large number of patients
are clearly needed to identify the true incidence of ECS and its
related outcomes among patients needing TAVI. Nevertheless,
as stated above, for safety reasons a close cooperation with and
the personal presence of a visiting heart surgery team during
TAVI at a centre without an in-house CS department cannot be
overemphasised.

A strategy of back-up at TAVI sites, with on-site CS by a visit-
ing cardiac surgery team, as in the present analysis, may be able to
expand the availability of these procedures to many in remote areas
and may perhaps also improve patient safety. However, more infor-
mation in a larger number of patients undergoing this procedure at
such hospitals through a well-designed registry is needed before
changing the guidelines or incorporating these findings into health-

care policy decisions.

Limitations

Our study was observational, retrospective, and with few patients.
Thus, we are unable to account for the influence of missing or
unmeasured confounders on the study findings. In addition, given
the small number of patients (and few events), we are unable to
adjust reliably for even measured confounders using multivari-
ate analysis (Cox proportional hazard). Similarly, a propensity
score adjustment was considered unfeasible because additional
patients would be lost if an appropriate match were not availa-
ble for them. Thus, we have refrained from multivariate analysis
and provided as simple a descriptive interpretation of our data
as possible. Therefore, we recommend caution when inferring
causal relationships from our data. This information should be
considered hypothesis-generating and should stimulate healthy
discussions and future research. Finally, as for any registry, clini-
cal events were not centrally adjudicated. Thus, there may have
been a potential bias for under-reporting of these events by sites,
although this bias was probably similar for sites with and without
on-site CS.

Conclusions

Our analysis is the first to provide insights into TAVI performed
by hospitals without on-site CS departments showing that out-
comes were similar to those observed at sites with CS. These
preliminary data in a modest number of patients suggest the fea-
sibility of performing TAVI in appropriately selected patients at
hospitals without CS. However, given the relatively small num-
ber of patients undergoing TAVI at sites without CS, the safety of
performing this procedure at these sites compared to those with
on-site CS needs confirmation in future studies involving a large
number of patients.

TAVI with and without on-site cardiac surgery

Impact on daily practice

Transcatheter aortic valve implantation (TAVI) has evolved as an
effective and safe procedure with success rates >95%. As a result,
TAVI rates are rising throughout Europe, to more than 10,000
procedures in Germany in 2013. By guideline consensus, TAVI
should be restricted to hospitals with both cardiology and cardiac
surgery departments. The present study analysing preliminary
data from the German TAVI registry (2008-2010) showed that
TAVI may also be feasible in hospitals with cardiology depart-
ments closely cooperating with visiting cardiac surgical teams.
This may improve patients’ access to this beneficial treatment
option, without widening the indication to less sick patients.
More studies are needed to prove this hypothesis.
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