Rev Port Cardiol. 2015;34(9):573-574

Revista Portuguesa de

Cardiologia

Portuguese Journal of Cardiology

www.revportcardiol.org

Revista Portyguesa de |
Cardiologia ¥

ARTIGO RECOMENDADO DO MES

Comentario a «Durabilidade a longo prazo
de valvulas aérticas biologicas:
implicacdes a partir de 12569 implantes»
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Abstract

Background: Increased life expectancy and younger pati-
ents’ desire to avoid lifelong anticoagulation requires a
better understanding of bioprosthetic valve failure. This
study evaluates risk factors associated with explantation for
structural valve deterioration (SVD) in a long-term series of
Carpentier-Edwards PERIMOUNT aortic valves (AV).

Methods: From June 1982 to January 2011, 12,569 pati-
ents underwent AV replacement with Edwards Lifesciences
Carpentier-Edwards PERIMOUNT stented bovine pericardial
prostheses, models 2700PM (n=310) or 2700 (n=12,259).
Mean age was 71+ 11 years (range, 18 to 98 years). 93%
had native AV disease, 48% underwent concomitant coronary
artery bypass grafting, and 26% had additional valve surgery.
There were 81,706 patient-years of systematic follow-up
data available for analysis. Demographics, intraoperative
variables, and 27,386 echocardiographic records were used
to identify risks for explant for SVD and assess longitudi-
nal changes in transprosthesis gradients using time-varying
covariable analyses.

Results: Three hundred fifty-four explants were perfor-
med, with 41% related to endocarditis and 44% to SVD.
Actuarial estimates of explant for SVD at 10 and 20 years
were 1.9% and 15% overall, respectively, and in pati-
ents younger than 60 years, 5.6% and 46%, respectively.
Younger age (p <0.0001), lipid-lowering drugs (p=0.002),
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prosthesis- patient mismatch (p=0.001), and higher posto-
perative peak and mean AV gradients were associated with
explant for SVD (p <0.0001). The effect of gradient on SVD
was greatest in patients younger than 60 years.

Conclusions: Durability of the Carpentier-Edwards PERI-
MOUNT aortic valve is excellent even in younger patients.
Explant for SVD is related to gradient at implantation,
especially in younger patients. Strategies to reduce early
postoperative AV gradients, such as root enlargement or
more efficient prostheses, should be considered.

Comentario

A crescente utilizacdo de préteses biologicas, predomi-
nantemente de pericardio, na cirurgia de substituicdo da
valvula adrtica nos doentes nao idosos com idade superior a
60 anos é considerada uma opcao razoavel nas guidelines
da ESC/EACTS (2012), STS (2013) e ACC/AHA de 2014'-3.
0 desejo do doente de nao ser hipocoagulado, a diminuicao
do risco cirlrgico associado a reoperacao valvular e a dispo-
nibilidade das novas técnicas transcateter de insercdao de
valvula em valvula que evitem uma nova cirurgia sao
algumas das razbes que conduziram a este crescimento
exponencial do uso das proteses biologicas em grupos
etarios que anteriormente tinham uma indicacao formal
para a colocacado de proteses mecanicas reconhecidas pela
sua durabilidade e performance hemodinamica. A esperada
melhoria nestes vetores, durabilidade e performance, das
novas geracoes de proteses biologicas de pericardio face as
proteses biologicas porcinas e a primeira geracao de prote-
ses pericardicas (lonescu Shiley), também contribuiram para
o alargamento das suas indicacées*’.

Poucos dados estao disponiveis no que se refere aos fato-
res de risco, além da idade, para a durabilidade das proteses
bioldgicas traduzida em necessidade de explantacdao por
degenerescéncia estrutural valvular (DEV). Este estudo, o
maior estudo de longo prazo duma bioprétese cardiaca aor-
tica com 12 569 implantes realizados num periodo de 30 anos
(1982-2011) no mesmo centro cirdrgico, teve como obje-
tivo a identificacao dos fatores de risco associados com a
explantacao por DEV ap6s 30 anos de experiéncia com a proé-
tese C-E Perimount, uma protese biologica de pericardio de
segunda geracao, e em particular no grupo de doentes com
idade inferior a 60 anos.

Durante o seguimento (tempo médio de 5,8 anos), o
nimero total de explantacdes protésicas foi relativamente
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baixo (2,8%), sendo causas principais a DEV e a endocar-
dite protésica (44 e 41% dos casos, respetivamente). A idade
menos avancada (<60 anos) esteve associada a um risco
aumentado de explantacao por DEV de 5,6, 20 e 46%, res-
petivamente aos 10, 15 e 20 anos, comparativamente com
um risco de 1,5, 5,1 e 8,1% nos doentes com 60-80 anos.
Embora o tamanho da valvula per si ndo tenha sido fator
de risco para DEV (38% dos doentes receberam uma protese
19 ou 21 mm), a presenca de prosthesis-patient mismatch
(PPM) e, ainda mais significativa, a presenca de gradientes
valvulares adrticos pos-operatorios maximo e médio eleva-
dos estiveram igualmente associadas a um maior risco de
DEV, predominantemente nos doentes mais jovens - por
exemplo, uma diferenca de 10 mmHg no gradiente pico
pos-operatorio esteve associado a duplicacao do risco de
explantacao por DEV aos 20 anos de seguimento nos doentes
com idade inferior a 60 anos. Igualmente foi observada uma
interacdo do risco de DEV com o uso de antidislipidémicos,
embora também com um impacto menos significativo que o
gradiente transvalvular.

Este estudo, suportado por uma analise estatistica irre-
preensivel, apresenta, no entanto, algumas limitacoes de
que destacaria as seguintes. O grupo de doentes estudados
tem uma idade média de 71 anos, 74% foram submeti-
dos a procedimentos concomitantes e 26% tiveram cirurgia
cardiaca prévia. O risco geral de DEV sera, portanto, rela-
tivamente baixo ja que é dominado pelo risco de morte
tardia nos doentes mais idosos ou com expetativa de sobre-
vida limitada. Embora a maioria dos doentes tenha um
registo ecocardiografico antes da alta (81%), o seguimento
ecocardiografico regular esteve limitado aos 5379 doentes
observados periodicamente na instituicao.

As implicacdes clinicas deste estudo serao, contudo, da
maior importancia devido aos seguintes achados:

1. adurabilidade das bioproteses, mesmo nos doentes mais
jovens (<60 anos), é bem superior ao esperado (46% de
DEV aos 20 anos de seguimento), o que contraria o mau
senso comum existente de que «as proteses biologicas
duram dez anos» e suporta as guidelines atuais;

2. a durabilidade das bioproteses esta relacionada, e isto
€ um achado novo, com os gradientes transvalvulares
a data da alta e, em menor grau, com o PMM pos-
-operatorio, sendo estes fatores tanto mais importantes
quanto mais jovem ou ativo for o doente;

3. existird uma correlacdo positiva entre o risco de DEV e
o risco cardiovascular, embora muito mais ténue que a
idade, os gradientes e o PMM pds-operatorios.

Sera assim possivel definir «estratégias de durabilidade»
que interessam aos doentes mais jovens, como alterna-
tiva as proteses mecanicas, mas também aos doentes mais
velhos com uma boa expetativa de sobrevida, e aos doentes

assintomaticos com estenose adrtica grave em que a neces-
sidade de hipocoagulacdo seja uma barreira a intervencao
precoce. Sao ferramentas dessas estratégias o controlo dos
fatores de risco cardiovascular, a vigilancia ecocardiografica
regular, um risco cirlrgico de reoperacao baixo, a viabi-
lidade de um procedimento transcateter, a utilizacao de
biopréteses pericardicas de 3.2 geracdo com suposta melhor
hemodinamica e o potencial impacto positivo do alarga-
mento da raiz da aorta quer no PMM quer nos gradientes
valvulares residuais em grupos especificos de doentes® 0.

Conflito de interesses

Os autores declaram nao haver conflito de interesses.
Bibliografia

1. Vahanian A, Alfieri O, Andreotti F, et al. Guidelines on the mana-
gement of valvular heart disease (version 2012) The joint task
force on the management of valvular heart disease of the ESC
and EACTS. Eur Heart J. 2012;33:2451-96.

2. Svensson LG, Adams DH, Bonow RO, et al. Aortic valve and
ascending aorta guidelines for management and quality mea-
sures. Ann Thorac Surg. 2013;95 Suppl:S1-66.

3. Nishimura RA, Otto CM, Bonow RO, et al. 2014 AHA/ACC Guide-
line for the management of patients with valvular heart disease.
A report of the ACC/AHA task force on practice guidelines. J Am
Coll Cardiol. 2014;63(22):e57-185.

4. Brown JM, OBrien SM, WU C, et al. Isolated aortic valve in
North America comprising 108687 patients in 10 years: changes
in risks, valve types and outcomes in the STS National Database.
J Thorac Cardiovasc Surg. 2009;137:82-90.

5. Yap KH, Murphy R, Devbhandari M, et al. Aortic valve repla-
cement: is porcine or bovine valve better? Interact CardioVasc
Thorac Surg. 2013;16:361-74.

6. Sharma V, Deo SV, Altarabsheh SE, et al. Comparision of the
early haemodynamics of stented pericardial and porcine aortic
valves. Eur J Cardiothorac Surg. 2015;47:4-10.

7. Hickey GL, Stuary WG, Bridgewater B, et al. A comparision
of outcomes between bovine pericardial and porcine valves
in 34040 patients in England and Wales over 10 years. Eur J
Cardiothorac Surg. 2015;47:1067-74.

8. Martinsson A, Li X, Andersson C, et al. Temporal trends in the
incidence and prognosis of aortic stenosis. A nationwide study
of the Swedish population. Circulation. 2015;131:988-94.

9. Otto CM. Almanac 2014: aortic valve disease. Heart.
2015;0:1-7.

10. Mihaljevic T, Nowicki ER, Rajeswaran J, et al. Survival after
valve replacement for aortic stenosis: implications for decision
making. J Thorac Cardiovasc Surg. 2008;135:1270-9.

Paulo Pinho

Membro do Corpo Redatorial da Revista Portuguesa de
Cardiologia, Portugal

Correio eletronico: ppinho@hsjoao.min-saude.pt


http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0055
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0060
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0065
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0070
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0075
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0080
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0085
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0090
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0095
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
http://refhub.elsevier.com/S0870-2551(15)00176-6/sbref0100
mailto:ppinho@hsjoao.min-saude.pt

