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According to the Euro Heart Survey, roughly one third of 
the patients with symptomatic severe aortic stenosis will 
not be treated surgically with aortic valve replacement 
(SAVR) mainly because of the high surgical risk or patient’s 
preference (1). By current guidelines, transcatheter aortic 
valve implantation (TAVI) is the treatment of choice for 
inoperable (class IA) and high risk (class IIA) patients 
affected by symptomatic severe aortic stenosis (2). 
Notwithstanding, recent data suggest favourable results of 
transfemoral TAVI compared to SAVR also in intermediate 
risk patients (3-6). Moreover, trials on TAVI in low risk 
patients are ongoing. These data, together with the 
constant technologic improvement of transcatheter valve 
prostheses, the inherent lowering of complications and 
costs and the encouraging data on long term durability (7,8) 
will reasonably get this methodology as standard of care 
in the treatment of severe aortic stenosis in the upcoming 
years. In this case, we might foresee the need to match the 
increased demand by doing TAVI not only in hospital with 
on-site cardiac surgery (CS). To this regard, the Germany 
TAVI model represents a glimpse into the future and an 
opportunity, being the country at highest rate of TAVI 
per million of habitant globally. To this regard, in a recent 
report published in European Heart Journal, Eggebrecht 
and colleagues (9) analysed the complete 2013 and 2014 
dataset from the national prospective German Aortic Valve 
Replacement Quality Assurance (AQUA) registry including 
17,919 patients treated by transfemoral approach to assess 
the outcome of patients treated by TAVI in hospitals with 
(73 in 2013, 75 in 2014) or without on-site CS (19 in 2013, 
22 in 2014). Only 7.4% of the TAVI patients [1,332] were 

treated at sites without CS. In-house cardiologists together 
with surgeons from hub hospitals composed the Heart Team 
for these cases. All the adverse events were self-adjudicated 
and self-reported by the sites, with no routine on-site 
monitoring or adjudication committee evaluation. An 
independent institute for quality assurance (AQUA-Institut, 
Göttingen, Germany) collected all performance and 
outcome measures. Patient’s selection for TAVI included 
mainly patients at high surgical risk. However, 23% of 
TAVI population had a Logistic Euroscore <10% and, more 
interestingly, patient preference was the driving procedural 
indication in 26% of the study population. Patients treated 
in hospitals without CS were older, had higher NYHA 
class, greater prevalence of coronary and peripheral 
artery disease, permanent pacemaker, chronic obstructive 
pulmonary disease and neurologic events and, as such, 
they had an higher predicted risks for operative mortality. 
Notwithstanding, the rates of major intraprocedural 
complications were similar and very low at hospitals with 
and without CS departments, with the exception of new 
permanent pacemaker implantation rate and of aortic 
regurgitation grade 2 or higher, which occurred more often 
at non-CS hospitals (2.1% vs. 1%; P<0.001). The rate of in-
hospital death was 3.8% for patients undergoing TAVI at 
hospitals without CS and 4.2% for those at hospitals with 
CS (P=0.4). The investigators also looked at in-hospital 
deaths for the composite of intraprocedural complications 
likely to benefit from bailout surgery (device malposition, 
embolization, annular rupture, aortic dissection, coronary 
obstruction, and pericardial tamponade) and again found 
no difference between groups (37.0% vs. 33.7%; P=0.7).  
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A matched-pair analysis performed in 550 patient-pairs also 
confirmed that non-CS and CS hospitals had similar rates 
of intraprocedural complications [9.2% vs. 10.3%; P=0.543; 
odds ratio (OR) 0.884] and in-hospital death (1.8% vs. 2.9%; 
P=0.234; OR 0.618). No specifics on the prostheses type 
used and outcome data at long-term follow-up have been 
reported. 

Besides the inherent limitations of a self-reported 
registry, for which underreporting and heterogeneity in 
outcomes among centres cannot be excluded, and of any 
matched analysis, the provocative results of the AQUA 
foster many questions: is there a real and contemporary 
unmet clinical need that may justify extending TAVI at 
institutions without CS departments (especially outside 
Germany)? What should be the operator and centre 
caseload of hospital without CS to be considered eligible 
offering TAVI? Who are the potential patient candidates? 
Is it also effective [according to VARC-2 definition (10)] at 
long-term follow-up? Finally, is it cost-effective? 

In Germany, the TAVI caseload at the time of this study 
was 164 TAVI cases/million inhabitants, more than double 
compared to other European countries (except Switzerland). 
Current consensus statement suggests that TAVI should 
be carried out in high volume centres, by interventional 
cardiologist performing at least 100 structural procedures 
lifetime or 30 left sided structural per year of which 60% 
should be balloon aortic valvuloplasty (and excluding atrial 
septal defect/patent foramen ovale) (11). By the AQUA 
Registry data, the numbers of patients undergoing TAVI at 
non-CS hospitals declined from 735 in 2013 to 597 in 2014, 
even though the number of non-CS TAVI centres increased 
from 19 in 2013 to 22 in 2014. Accordingly, the average 
TAVI caseload per hospital without CS declined over time 
(37 in 2013 vs. 22 in 2014). Only 14% (3/22) of hospitals 
without CS had a TAVI volume >50 cases per year in 2014. 
Outside Germany, the TAVI caseload is still below 50 cases 
per year in many TAVI centre with on-site CS, also because 
of financial restriction. Moreover, centres without on-site 
CS are likely to have started their TAVI program much later 
or to be even lower-volume site than those included in the 
AQUA registry and may still be early in the learning curve, 
and most of the time with the availability of only one type 
of valve. Furthermore, these centres are likely to remain 
low-volume sites (12). Finally, even though the observed 
incidence of hard events in AQUA registry is really low, the 
mortality rate is still 2%, thus very far from that of PCI, 
making inaccurate any parallelism with PCI programs. The 
reported requirement for emergency CS remains as high 

as 1% to 5% in literature—<1% in AQUA (13,14). Then, 
from a logistic point of view, performing a TAVI when 
the cardiac surgeon or rescue equipment is 10 km away 
might become a real nightmare. In perspective, when TAVI 
will become approved for lower-risk patients, the prompt 
availability of a CS back up will be even more critical. Cost-
efficacy remains another important issue, considering that 
TAVI performed in centre without CS were and are not 
reimbursed both in AQUA registry and elsewhere. Beside 
feasibility and focusing to other end-points, we should 
acknowledge that no conclusions can be drawn both in 
term of VARC-2 device success (due to incomplete data 
about valve performance as well as number of prostheses 
per patients) and long term efficacy of performing TAVI 
in hospitals without on-site CS. Notwithstanding, because 
of the higher rates of paravalvular leak and permanent 
pacemaker observed in patients treated by TAVI in non CS 
hospitals, one may argue that long term outcome (efficacy) 
of the latter might be worse compared to those patients 
treated in centres with on-site CS. 

Lastly, another important point is about the most 
appropriate patient to refer for TAVI in a non CS center. 
In AQUA registry the patient selection and the decision 
process was different between TAVI center with or without 
CS—for instance age, frailty and patients preference 
accounted most for performing TAVI in non-CS hospitals. 
To this regard, it seems more reasonable to treat by TAVI 
in center without CS patients at prohibitive-high risk for 
surgery (surgery not an option) who lives in remote rural 
areas, because they might be comfortable with hospitals 
closer to home where “their” cardiologists practise (15). 
In conclusion, considering the overall clinical demand but 
also the economical restrictions, and assuming the role 
of healthcare system in ensuring to every patient an easy 
access to the most appropriate therapy, we do not see a 
real patient’s benefit in decentralizing a minority of TAVI 
procedures in lower volume centers without on-site CS. 
According to the guidelines, the presence of a CS on-
site remains an essential component of any valve therapy 
program not only for the potential need to intervene 
surgically, but also and more importantly to maintain the 
highest quality possible in term of counselling, selection, 
periprocedural, and post-procedure care of patients with 
severe aortic stenosis eligible for TAVI.
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