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Abstract

Objective: To evaluate the clinical indications and guidelines for transcatheter aortic valve

implantation (TAVI) and to propose adaptations for its use in Portugal.

Methods and Results: The working group analyzed the epidemiology of aortic stenosis and cur-

rent clinical recommendations in the light of current evidence, taking into consideration their

own experience in Portugal.

The evidence shows that TAVI significantly reduces mortality in patients with severe aortic

stenosis considered unsuitable for surgery. This technique has a comparable safety profile,

efficacy and quality of life improvement to conventional surgery in patients with high surgical

risk, when carefully selected by multidisciplinary teams.

TAVI procedures should be performed within multidisciplinary programs in centers with on-

site cardiac surgery by experienced teams treating no fewer than 50 cases per year in order to

maintain proficiency.

The technique is little used in Portugal, with seven implantations/year per million population,

a seventh of the European average and the lowest rate in Europe.

From a societal standpoint, it is important to evaluate clinical outcomes and analyze the

incremental cost involved in order to define the situations in which the technique is appropriate

and should be used.
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Conclusion: TAVI is the only treatment for severe aortic stenosis in patients unsuitable for

surgery, and can also be applied in selected cases with high surgical risk.

Patients who are considered for this treatment should be evaluated in centers of excel-

lence performing the technique and with a formal program of multidisciplinary team work.

The first cases should be supervised until the team has established its routine. The program

should perform the recommended minimum number of procedures per year in order to maintain

proficiency and must keep a prospective clinical registry for monitoring purposes.

© 2013 Sociedade Portuguesa de Cardiologia. Published by Elsevier España, S.L. All rights

reserved.
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Posição de consenso sobre válvulas aórticas percutâneas transcatéter em Portugal

Resumo

Objetivo: Avaliar as indicações e recomendações clínicas sobre a implantação de válvulas aór-

ticas percutâneas (VAP) e propor adaptações para a sua aplicabilidade em Portugal.

Métodos e resultados: O grupo de trabalho analisou a epidemiologia da estenose aórtica,

avaliou as recomendações clínicas existentes à luz da evidência científica conhecida e baseou-se

na sua experiência em Portugal.

A evidência demonstra que as biopróteses valvulares percutâneas reduzem de forma muito

significativa a mortalidade dos doentes com estenose aórtica grave considerados inoperáveis.

Comparada com a cirurgia convencional, esta técnica apresenta um padrão comparável de

segurança, de eficácia e de melhoria da qualidade de vida em doentes de elevado risco

cirúrgico, devidamente selecionados por equipas multidisciplinares. Porém há preocupações

relativamente à sua durabilidade e segurança a longo prazo.

De forma a ser proficiente, a implantação de válvulas aórticas percutâneas deve ser realizada

no âmbito de programas multidisciplinares integrados desenvolvidos em centros médico-

cirúrgicos com equipas experientes, em número não inferior a 50 casos por centro/ano.

Em Portugal observa-se uma utilização muito reduzida desta terapêutica, com sete

implantes/ano por milhão de habitantes, o que corresponde a cerca de sete vezes menos do

que a média europeia, constituindo a taxa mais baixa da mesma.

Para a sociedade, é necessário avaliar os resultados clínicos e estudar o custo incremental

associado para definir quais as indicações em que esta técnica pode e deve ser selecionada.

Conclusão: A implantação transcatéter de válvulas aórticas percutâneas constitui a única ter-

apêutica para doentes inoperáveis portadores de estenose aórtica grave. Em casos selecionados

pode ser aplicada também em doentes considerados de alto risco cirúrgico.

Os doentes candidatos a este tratamento devem ser avaliados em centros de excelência que

realizam estas técnicas e possuam um programa formal de funcionamento com uma equipa mul-

tidisciplinar. Esta deve ser assessorada nos primeiros casos, até estar rotinada. O programa deve

assegurar o mínimo recomendado de casos anuais para manter a sua proficiência, elaborando

um registo prospetivo monitorizável.

© 2013 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier España, S.L. Todos os

direitos reservados.

Preamble

The prevalence of calcific aortic stenosis is growing due to
the increase in degenerative valve disease, which affects
2.5% of people aged over 65; it is estimated that at least
32000 individuals in Portugal have the condition.1

The first-line treatment is surgical aortic valve replace-
ment (SAVR).2,3 Outcomes are adversely affected by the
presence of certain comorbidities, and so transcatheter aor-
tic valve implantation (TAVI) was developed for patients
considered unsuitable for surgery.4

The 2012 guidelines published jointly by the European
Society of Cardiology (ESC) and the European Association
of Cardio-Thoracic Surgery (EACTS) assign a class I or IIa
recommendation for TAVI according to clinical indications.3

National data for Portugal indicate an annual rate of TAVI
of seven procedures per million population, a third of the
rate in Spain and the UK and a seventh of the European
Union average of 45 implantations.5,6

Current evidence on transcatheter aortic
valve implantation and the situation in
Portugal

The PARTNER trial, the only randomized study to date,
reported a reduction in overall mortality in inoperable
patients (cohort B) from 51% with optimal medical therapy
to 31% with TAVI at one-year follow-up.7
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Table 1 European Society of Cardiology/European Association for Cardio-Thoracic Surgery guidelines for the use of TAVI

according to class of recommendation and level of evidence.3

ESC/EACTS recommendation Class of

recommendation

Level of

evidence

Reference

TAVI should only be undertaken with a multidisciplinary ‘heart team’ including

cardiologists and cardiac surgeons and other specialists if necessary.

I C

TAVI should only be performed in hospitals with cardiac surgery on-site. I C

TAVI is indicated in patients with severe symptomatic aortic stenosis who are

not suitable for SAVR and who are likely to gain improvement in their

quality of life and to have a life expectancy of more than one year after

consideration of their comorbidities.

I B 7

TAVI should be considered in high-risk patients with severe symptomatic aortic

stenosis who may still be suitable for surgery, but in whom TAVI is favored by

a heart team based on the individual risk profile and anatomic suitability.

IIa B 19

SAVR: surgical aortic valve replacement; TAVI: transcatheter aortic valve implantation.

Use of TAVI was further consolidated following publica-
tion of the second arm of the trial (cohort A), in which
the percutaneous technique, via a transfemoral or transaor-
tic approach, was compared with SAVR. Outcomes for TAVI
tended to be better in terms of 30-day mortality (3.4% in the
TAVI group vs. 6.5% in the SAVR group, p=0.07), but there was
no significant difference in two-year mortality (33.9% TAVI
vs. 35% SAVR),8 both groups presenting significant functional
improvement at two-year follow-up.8,9

Numerous registries have been published suggesting that
the efficacy and safety of TAVI are generally good when per-
formed outside of trials. Piazza et al.14 published one of
the first in 2008, reporting 30-day mortality of 8.0% and a
combined major event rate --- death, myocardial infarction
and stroke --- of 9.3%. Four years later, in the UK TAVI reg-
istry of 870 patients, 30-day mortality was 7.1%, but rose
to 26.3% at two-year follow-up. The landmark FRANCE 2
registry, a mandatory official registry, with 3195 patients,
covering all types of valve and approaches, including subcla-
vian and transaortic, reports 30-day and one-year mortality
of 9.7% and 24%, respectively.10

The only registry directly comparing TAVI with SAVR is
an Italian one analyzing 618 patients that used three meth-
ods of statistical adjustment, including propensity scores.
The annual major event rate based on the Valve Academic
Research Consortium (VARC) criteria was 11.8%, with no
significant differences between the two techniques in occur-
rence of death, stroke or myocardial infarction.11

The impact on quality of life has been the focus of
much interest since the evidence consistently shows marked
improvement from one month after TAVI.9,12

In general, the technique is used in patients who are
judged inoperable or at high surgical risk due to older
age, comorbidities, female gender, higher functional class,
emergency operation, left ventricular dysfunction, pul-
monary hypertension, coexisting coronary artery disease, or
previous cardiac surgery, including for bioprosthetic valve
failure.3,13

It should be stressed that implementation of TAVI pro-
grams has generally involved highly motivated teams with
proctoring in the first 5---15 cases.14

Notwithstanding the good results obtained, certain
aspects give rise to concern. Various periprocedural

complications can require particular attention.15,16 Peripros-
thetic regurgitation, mitral regurgitation and need for pac-
ing appear to adversely affect long-term outcomes.10,17---19

Medium-term non-cardiovascular mortality is high, reaching
59% in a study by Rodés-Cabau et al. of 339 patients followed
for 42 months, which suggests that patient selection needs
to be improved.20

SAVR can be a costly procedure in high-risk patients, with
an additional cost of 2400 euros in hospital charges for each
1% increase in the Society of Thoracic Surgeons score,21 but
it is not known whether TAVI can reduce these costs. In
the US, the additional cost of TAVI per life-year gained is
around 40 000 euros compared with standard care in inoper-
able patients.21,22 The PARTNER trial recently demonstrated
that in 80% of cases the costs of SAVR and TAVI do not differ
significantly at one year of follow-up.

It was against this background that the ESC/EACTS guide-
lines on the management of valvular heart disease were
issued, which demonstrate the importance of this sophis-
ticated and revolutionary technique in patients considered
unsuitable for SAVR.23

Minimum technical conditions, clinical
indications, additional costs, and outcome
assessment

The Working Group recognizes the importance of TAVI pro-
grams being run by formally established multidisciplinary
teams in centers of excellence with on-site cardiac surgery.
Each team should include at least a cardiac surgeon, an
interventional cardiologist, an anesthesiologist and a car-
diologist experienced in echocardiography. The procedures
should be performed in a hybrid operating room, a cardiac
catheterization laboratory equipped as an operating room,
or an operating room equipped with an imaging system of
appropriate quality. Extracorporeal circulation should be
available if required.

With regard to the clinical indications in the guidelines
(Table 1), we should bear in mind the constraints of the
International Monetary Fund financial bailout in Portugal
and the publications suggesting that TAVI should only be
performed in carefully selected patients in centers with
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a minimum annual volume of 50 procedures, in order to
keep additional costs at an acceptable level and to maintain
proficiency.15

It is therefore recommended that TAVI programs should
preferentially treat inoperable patients with a class I
recommendation.3

Patients with a class IIa recommendation should be con-
sidered for TAVI if:

• the risk-benefit ratio is favorable in terms of quality of
life as assessed by the heart team;

• the center considers that the indication is compatible
with the experience of the team and the predicted annual
volume of procedures15;

• the procedure is performed under the scope of investiga-
tional studies or registries.

The consensus is that the use of TAVI should be rigor-
ously monitored, preferably through a national multicenter
registry using the current VARC criteria to ensure quality
and transparency.24,25 It is recommended that all patients
be followed for seven years and that nationwide studies be
undertaken in Portugal to assess the costs of the technique.

The Working Group hopes that this document will be
useful to health professionals, institutions, departments
and decision-making bodies dealing with this important and
rapidly developing treatment.

Conclusion

TAVI is the only effective treatment for patients with aortic
stenosis who are considered unsuitable for surgery.

The technique should be performed in centers of
excellence that have a formally established and trained
multidisciplinary heart team, treat a minimum of 50 cases
a year, have appropriate technical conditions, and keep a
prospective registry for monitoring purposes.

Ethical disclosures

Protection of human and animal subjects. The authors
declare that no experiments were performed on humans or
animals for this study.

Confidentiality of data. The authors declare that no patient
data appear in this article.

Right to privacy and informed consent. The authors
declare that no patient data appear in this article.

Conflict of interest

The authors have no conflict of interest to declare.

References

1. Nkomo VT, Gardin JM, Skelton TN, et al. Burden of
valvular heart diseases: a population-based study. Lancet.
2006;368(9540):1005---11.

2. Iung B, Cachier A, Baron G, et al. Decision-making in elderly
patients with severe aortic stenosis: why are so many denied
surgery? Eur Heart J. 2005;26(24):2714---20.

3. Vahanian A, Lung B. The new ESC/EACTS guidelines on the
management of valvular heart disease. Arch Cardiovasc Dis.
2012;105(10):465---7.

4. Cribier A. Development of transcatheter aortic valve implan-
tation (TAVI): a 20-year odyssey. Arch Cardiovasc Dis.
2012;105(3):146---52.

5. Millennium Research Group. European Markets for Heart Valve
Devices; 2010.

6. Piazza N. Geographic variation in TAVI penetration in
Europe; 2012. Available from: http://www.pcronline.com/
Lectures/2012/Geographic-variation-in-TAVI-penetration-in-
Europe [accessed 11.02.12].

7. Leon MB, Smith CR, Mack M, et al. Transcatheter aortic-
valve implantation for aortic stenosis in patients who
cannot undergo surgery. N Engl J Med. 2010;363(17):
1597---607.

8. Kodali SK, Williams MR, Smith CR, et al. Two-year outcomes
after transcatheter or surgical aortic-valve replacement. N Engl
J Med. 2012.

9. Reynolds MR, Magnuson EA, Wang K, et al. Health-related
quality of life after transcatheter or surgical aortic valve
replacement in high-risk patients with severe aortic stenosis:
results from the PARTNER (Placement of AoRTic TraNscathetER
Valve) Trial (Cohort A). J Am Coll Cardiol. 2012;60(6):
548---58.

10. Gilard M, Eltchaninoff H, Lung B, et al. Registry of transcatheter
aortic-valve implantation in high-risk patients. N Engl J Med.
2012;366(18):1705---15.

11. Tamburino C, Barbanti M, Capodanno D, et al. Comparison
of complications and outcomes to one year of transcatheter
aortic valve implantation versus surgical aortic valve replace-
ment in patients with severe aortic stenosis. Am J Cardiol.
2012;109(10):1487---93.

12. Ussia GP, Barbanti M, Cammalleri V, et al. Quality-of-life in
elderly patients one year after transcatheter aortic valve
implantation for severe aortic stenosis. EuroIntervention.
2011;7(5):573---9.

13. Dvir D, Webb J, Brecker S, et al. Transcatheter aortic valve
replacement for degenerative bioprosthetic surgical valves:
results from the global valve-in-valve registry. Circulation.
2012.

14. Piazza N, Grube E, Gerckens U, et al. Procedural and 30-
day outcomes following transcatheter aortic valve implantation
using the third generation (18 Fr) corevalve revalving system:
results from the multicentre, expanded evaluation registry 1-
year following CE mark approval. EuroIntervention. 2008;4(2):
242---9.

15. Holmes Jr DR, Mack MJ, Kaul S, et al. 2012 ACCF/AATS/SCAI/STS
expert consensus document on transcatheter aortic valve
replacement: developed in collaboration with the Ameri-
can Heart Association, American Society of Echocardiography,
European Association for Cardio-Thoracic Surgery, Heart
Failure Society of America, Mended Hearts, Society of
Cardiovascular Anesthesiologists, Society of Cardiovascular
Computed Tomography, and Society for Cardiovascular Mag-
netic Resonance. J Thorac Cardiovasc Surg. 2012;144(3):
e29---84.

16. Hildick-Smith D, Redwood S, Mullen M, et al. Complications of
transcatheter aortic valve implantation: avoidance and man-
agement. EuroIntervention. 2011;7(5):621---8.

17. Desai CS, Bonow RO. Transcatheter valve replacement for aor-
tic stenosis: balancing benefits, risks, and expectations. JAMA.
2012;308(6):573---4.

18. Bleiziffer S, Mazzitelli D, Opitz A, et al. Beyond the short-
term: clinical outcome and valve performance 2 years after

http://www.pcronline.com/Lectures/2012/Geographic-variation-in-TAVI-penetration-in-Europe
http://www.pcronline.com/Lectures/2012/Geographic-variation-in-TAVI-penetration-in-Europe
http://www.pcronline.com/Lectures/2012/Geographic-variation-in-TAVI-penetration-in-Europe


Position statement on transcatheter aortic valve implantation in Portugal 805

transcatheter aortic valve implantation in 227 patients. J Tho-
rac Cardiovasc Surg. 2012;143(2):310---7.

19. Smith CR, Leon MB, Mack MJ, et al. Transcatheter versus surgical
aortic-valve replacement in high-risk patients. N Engl J Med.
2011;364(23):2187---98.

20. Rodes-Cabau J, Webb JG, Cheung A, et al. Long-term out-
comes after transcatheter aortic valve implantation: insights
on prognostic factors and valve durability from the Cana-
dian multicenter experience. J Am Coll Cardiol. 2012;60(19):
1864---75.

21. Arnaoutakis GJ, George TJ, Alejo DE, et al. Society of Tho-
racic Surgeons Risk Score predicts hospital charges and resource
use after aortic valve replacement. J Thorac Cardiovasc Surg.
2011;142(3):650---5.

22. Reynolds MR, Magnuson EA, Wang K, et al. Cost effectiveness of
transcatheter aortic valve replacement compared with standard

care among inoperable patients with severe aortic stenosis:
results from the PARTNER trial (Cohort B). Circulation. 2012.

23. Vahanian A, Alfieri O, Andreotti F, et al. Guidelines on the man-
agement of valvular heart disease (version 2012): The Joint Task
Force on the Management of Valvular Heart Disease of the Euro-
pean Society of Cardiology (ESC) and the European Association
for Cardio-Thoracic Surgery (EACTS). Eur J Cardiothorac Surg.
2012;42(4):S1---44.

24. Leon MB, Piazza N, Nikolsky E, et al. Standardized endpoint
definitions for transcatheter aortic valve implantation clinical
trials: a consensus report from the Valve Academic Research
Consortium. Eur Heart J. 2011;32(2):205---17.

25. Kappetein AP, Head SJ, Genereux P, et al. Updated standardized
endpoint definitions for transcatheter aortic valve implanta-
tion: The Valve Academic Research Consortium-2 consensus
document. J Thorac Cardiovasc Surg. 2012.


	Position statement on transcatheter aortic valve implantation in Portugal
	Preamble
	Current evidence on transcatheter aortic valve implantation and the situation in Portugal
	Minimum technical conditions, clinical indications, additional costs, and outcome assessment
	Conclusion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Conflict of interest
	References


