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A predicdo do risco cardiovascular (RCV) é um tdpico da
prevencao cardiovascular que tem tido desenvolvimentos
importantes nas ultimas décadas. O seu objetivo é identi-
ficar os principais fatores e marcadores de risco, potenciais
alvos terapéuticos e apoiar a implementacao de estraté-
gias terapéuticas custo-efetivas em prevencao primaria e
secundaria (diagndstico e prognostico) das doencas cardio-
vasculares.

O artigo de Paredes et al., no ambito especifico da
estatistica e da engenharia informatica e de sistemas, é
mais um elemento importante nos esforcos para melhorar
as estimativas de risco em prevencdo secundaria'. Pelas
suas especificidades é demonstrativo da necessidade de
interacdo entre estatistas e investigadores clinicos para
desenvolver bem ou validar um modelo de predicao de risco.
Os participantes nesta investigacao sao doentes internados
no Hospital de Santa Cruz, uma referéncia pela quali-
dade dos cuidados de intervencao (angiografia coronaria e
revascularizacao do miocardio) que podia estar associada a
um viés de selecdo, mas a avaliar pelos dados publicados
na validacao de scores de risco, inclui o espectro de sin-
dromes coronarias agudas sem elevacao persistente do ST
(SCA-NSTE)?. As novas abordagens permitem lidar com fato-
res de risco em falta, uma opcao para evitar a exclusao de
casos, embora se reconheca que a imputacao de resultados
deva ser realizada atentamente. Outra questao importante
é a frequéncia do desfecho (endpoint) que determina o
tamanho da amostra (mais propriamente do que o nimero
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total de doentes), onde por um método simples e pratico se
requer pelo menos dez eventos por variavel (EPV=nimero
de doentes com o evento de interesse/nimero de fatores
preditores considerados)’. Neste aspeto, o nimero de even-
tos do endpoint combinado foi pequeno (n=33). As novas
abordagens foram validadas com base na validacdo cru-
zada (K-fold), uma técnica para avaliar a capacidade de
generalizacao de um modelo, a partir de um conjunto de
dados. No campo da inteligéncia artificial, os autores aplica-
ram também a otimizacado baseada em algoritmos genéticos
que pertencem a classe maior de algoritmos evolucionarios
e que tem sido utilizada embora ainda sem repercussao nas
ferramentas atuais de avaliacao do RCV recomendadas pelas
associagoes e sociedades cientificas americanas e europeias.

No ambito da utilidade e limitacdes dos scores de RCV e
da sua aplicacdo na pratica clinica, em prevencao primaria
e secundaria justifica-se rever alguns dados para destacar
algumas evidéncias e lacunas do conhecimento. Antes disso,
as atitudes comportamentais saudaveis e que constituem
medidas de baixo custo econémico, quer numa estratégia
populacional quer numa estratégia de alto risco, dispensam
a necessidade de estratificar o RCV. Porém, é fundamental
estimar o RCV no ambito das decisdes e intervencoes clini-
cas, nao sb apos os eventos cardiovasculares, mas também
para prevenir a sua ocorréncia nos individuos com risco alto.

Numa perspetiva evolutiva, no Framingham Heart
Study, iniciado ha mais de seis décadas (1948), apds o
conceito de fator de risco (1961) definiram-se equacoes de
predicdo de risco de varias complicacdes cardiovasculares,
o algoritmo com categorias (estratos) dos fatores de risco
que permitiram a estimativa do risco da doenca coronaria
em individuos sem manifestacdo clinica da doenca (1998)
e outros algoritmos para estimar o RCV global e o risco de
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eventos cardiovasculares (coronarios, cerebrovasculares,
doenca arterial periférica e insuficiéncia cardiaca), em
2008.

A necessidade de adequar as estimativas de RCV
as populacoes diferentes da coorte de Framingham
(5127 homens e mulheres com idade entre 30-62 anos) deu
origem ao desenvolvimento de outros sistemas de avaliacao:
PROCAM?*, SCORE>, QRISK®”, Reynolds risk score (mulhe-
res, homens)®?. Entre todos ha diferencas que justificam as
variacdes nas suas estimativas de risco, mas, desde 2003, o
algoritmo recomendado pela Sociedade Europeia de Cardio-
logia (SEC) é o sistema SCORE>'°. Desde entéo, Portugal esta
classificado como pais de baixo risco. Como esta definido
um pais de baixo risco? Os limites para classificar o risco sao
baseados na mortalidade por doenca cardiovascular (DCV)
mais diabetes calculada em 2008 para a faixa etaria entre
45-74 anos (220/100000 homens e 160/100000 mulheres).
Contudo, os valores-limite para classificar o RCV e recomen-
dar a terapéutica comportam alguma arbitrariedade porque
o risco é um continuum. Alguns autores detetaram menor
performance do SCORE nas populacdes estudadas, o que per-
mite alguma controvérsia'’'2. Com efeito, a estimativa de
risco nao € uma ciéncia exata. No modelo de riscos propor-
cionais de Cox, frequentemente utilizado, assume-se que os
coeficientes de regressao sao constantes ao longo do tempo,
sabendo-se que nao sdo conforme a pessoa envelhece'® e no
contexto de diferentes combinacdes de outros fatores de
risco entre eles os predisponentes, aqueles que agravam os
fatores independentes. As variaveis explicativas sdo consi-
deradas atuar de modo multiplicativo na funcao de risco.
Pelos efeitos assumidos e pelas diferentes combinacoes dos
fatores de risco que podem interagir de modos complexos,
dificeis de modelar, os modelos definidos e as estimativas
sdo aproximacdes da realidade i.e. da «verdade»'. O sis-
tema SCORE avalia o risco a dez anos do primeiro evento
aterosclerotico fatal, quer seja um enfarte do miocardio
(EM), acidente vascular cerebral (AVC), aneurisma da aorta,
ou outro. A escolha da mortalidade por DCV em detrimento
dos eventos globais (fatais+nao fatais) foi deliberada. A
razao € porque as taxas de eventos nao fatais, muito depen-
dentes das definicoes e métodos utilizados na sua detecéo,
sdo dificeis de calcular com rigor, especialmente quando
se trata de diferentes estudos de coorte com follow-up
longo. Por outro lado, a utilizacao da mortalidade permite
que a recalibracdo tenha em conta as tendéncias ao longo
do tempo da mortalidade por DCV. Qualquer sistema de
avaliacao de risco fara uma sobrestimativa em paises em que
a mortalidade tiver diminuido e uma subestimativa naqueles
em que tiver aumentado. A recalibracao, portanto, deve ser
efetuada se houver dados disponiveis e atualizados de boa
qualidade sobre a mortalidade e prevaléncia dos fatores de
risco’. Todavia, nao deixa de ser uma limitacdo a incapa-
cidade deste sistema distinguir o risco de evento fatal por
doenca isquémica cardiaca e por AVC a dez anos, nos indi-
viduos entre os 40-65 anos de idade, tal como nos idosos,
sendo diferente o perfil de risco do AVC e da doenca isqué-
mica cardiaca. Para os mais jovens, em que o risco absoluto
€ baixo, aplica-se a tabela do risco relativo como elemento
de motivacao para adotarem um estilo de vida saudavel.

Recentemente foi publicado o SCORE O.P."°, o primeiro
sistema de estimativa de RCV que foi desenvolvido especifi-
camente para os idosos (> 65 anos), homens e mulheres.

Caracteriza-se por uma boa discriminacao, diminuindo a
taxa de falsos positivos, i.e., pode permitir a reducéo do
uso excessivo de medicacao na populacao idosa sem his-
toria prévia de eventos cardiovasculares. Na metodologia
destaca-se a exclusao dos que tinham «missing data» em
qualquer das covariaveis necessarias, mas para avaliar a
capacidade de generalizacao do modelo, a funcao de risco
aos dez anos, foi utilizada a validacao cruzada na validacao
externa simulada. O proximo passo, para comprovar o poder
discriminativo da validacdo externa simulada, sera alargar
o processo de validacao com conjuntos de dados externos,
antes do acesso ao formato eletronico e da sua eventual
inclusao nas recomendacoes da SEC para a prevencao cardio-
vascular.

Na perspetiva do futuro, em prevencao primaria, entre
as opcoes para melhorar a estimativa de RCV, depois de
algumas tentativas sem sucesso, nao é provavel identificar
um novo fator de risco major que preencha os critérios de
causalidade nem que o portfélio de polimorfismos resolva
a lacuna na predicao do risco. O desafio é utilizar de
modo adequado o HeartScore (versao eletronica do SCORE,
acesso: www.escardio.org). Em alternativa, seria necessa-
rio calibrar (a capacidade do modelo de estimativa de risco
predizer com fiabilidade o nivel de risco absoluto que sub-
sequentemente é observado) o SCORE, como fizeram alguns
paises.

No ambito da prevencdo secundaria, o nimero de
publicacdes em que se avaliam os modelos de estratificacao
do risco das SCA demonstra o interesse nesta area. Um dos
objetivos dos modelos de predicao clinica é estimar a pro-
babilidade de ocorréncia de um evento apds o diagndstico
da doenca (prognostico) em doentes individuais e facili-
tar a tomada da decisdo clinica. Algumas destas sindromes
requerem um diagnostico rapido e decisdes terapéuticas
criticas por profissionais com diferentes conhecimentos e
niveis de experiéncia com recursos limitados. Neste sentido,
diversos métodos na definicdo dos modelos de risco e na
quantificacao dos scores foram desenvolvidos para distinguir
os doentes nos servicos de urgéncia ou unidades corona-
rias com SCA que mais podem beneficiar de terapéuticas
invasivas.

Os scores de risco mais validados foram definidos em dife-
rentes populacées, em ensaios clinicos, o TIMI'7, PURSUIT'?,
ou registos, 0 GRACE' e o GRACE 2.0%°. Nas SCA-NSTE o
score de risco GRACE proporciona a melhor estratificacao
de risco isquémico na admissdo e na alta hospitalar>?'.
Por isso, tal como o calculador GRACE 2.0 integra as
recomendacbes da SEC?»?*. Um score GRACE >140 (alto
risco) recomenda uma estratégia invasiva (coronariografia e
revascularizacao) em <24 horas, enquanto o score de risco
GRACE > 109 e < 140 (risco intermédio) a recomenda em <72
horas. No score GRACE original, validado para as SCA (com
e sem elevacao ST), o follow-up foi de seis meses, tendo
sido identificados oito fatores de risco independentes (score
maximo 372). O score PURSUIT prediz o risco de morte aos
30 dias ap6s a admissao e o composto de mortalidade/EM).
O score TIMI é determinado por sete fatores preditores
de complicacbes graves (mortalidade por todas as cau-
sas, EM novo ou recorrente e isquemia grave que requer
revascularizacao urgente) nos 14 dias apos a admissdo. Tem
as limitacoes de outros ensaios clinicos baseados em scores
incluindo a exclusao de doentes de alto risco, mas o score
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demonstrou boa capacidade de prognéstico. No entanto,
tal como no PURSUIT (angina instavel/EM-NSTE), em que
foram identificados apenas cinco fatores, estes scores,
numa patologia multifatorial como a aterosclerose, sdao em
grande parte determinados pela idade do doente, tornando
dificil que o médico interprete o score individual?*. Por
outro lado, estas investigacdes foram desenhadas com um
follow-up curto, o que limita a analise de sobrevivéncia e
das suas implicacbes. SO recentemente é que o score de
risco do GRACE atualizado (2.0) permite estimar o risco
de morte/EM dos doentes com SCA desde a fase aguda
(intra-hospitalar), aos seis meses, ao ano e aos trés anos”'.
Na metodologia da nova versao justificam destaque a
dimensao das coortes: 32037 doentes do registo GRACE
incluidos entre janeiro de 2002 e dezembro de 2007 em que
foram avaliados os desfechos ao ano um; 1274 doentes da
coorte do Reino Unido para caraterizar o follow-up de trés
anos. O algoritmo (modelos de regressao de Cox) integrou
os mesmos preditores independentes do efeito (outcome)
da versao original, mas foram incorporadas associacées nao
lineares das variaveis continuas (pressao arterial sistolica,
pulso, idade, creatinina) que permitiram melhorar a per-
formance do modelo em relacao ao score de risco GRACE
original. Além disso, foram utilizadas substituicdes de duas
variaveis em falta, dos valores da creatinina e da classe
de Killip, respetivamente pela historia de disfuncao renal
e terapéutica com diurético (desempenhando quase tao
bem), o que simplificou a versao do score de risco e que
permitiu aos profissionais dos cuidados de saude avaliar o
risco num espectro mais completo de doentes com SCA.

Analises de custo-efetividade podem eventualmente
orientar-nos para saber se um aumento na performance
é suficientemente importante para medir um marcador
adicional na pratica clinica. Nos ultimos anos, apesar de
muitos preditores potenciais estudados, nao se identifica-
ram novos preditores com dimensao de efeito capaz de
identificar aqueles com ou sem o desfecho (endpoint). Resul-
tado que nao é improvavel porque na validacdo do GRACE o
modelo de oito fatores exprime mais de 90% da capacidade
preditiva do modelo completo multifatorial'.

Se o valor dos scores de risco como ferramentas de
avaliacdo do prognostico é indiscutivel, o impacto da
implementacao do score de risco nos desfechos dos doentes
nao foi investigado de um modo adequado®-%°. A utilidade
dos scores de risco esta bem estabelecida, o seu calculo é
simples, utilizando formatos eletronicos acessiveis na web
ou os programas para dispositivos portateis. No entanto,
com base na literatura internacional, os scores de risco
nao sao sistematicamente aplicados para a gestao do
risco das SCA, apesar da evidéncia e das recomendagdes. As
razoes serao diversas, incluindo a percecao errada de que a
avaliacao clinica e o uso de indicadores de risco individuais
sao suficientes?’27:28,

As lacunas de evidéncia, em prevencao primaria e secun-
daria, em relacdo ao risco de eventos cardiovasculares a
curto e longo prazo em minorias étnicas, nos diversos gru-
pos etarios, em ambos os sexos, significam a existéncia
de espaco para melhorar. Uma interacao estruturada entre
estatistas, epidemiologistas e outros investigadores clinicos
(cardiologistas, internistas, etc.) reforcara o rigor das meto-
dologias e a qualidade dos modelos de predicao de risco em
investigacao cardiovascular.

Conflito de interesses

O autor declara nao haver conflito de interesses.

Referéncias

1. Paredes S, Rocha T, Mendes D, et al. New approaches for
improving cardiovascular risk assessment. Rev Port Cardiol.
2016;35:5-13.

2. AraGjo Gongalves P, Ferreira J, Aguiar C, et al. TIMI, PUR-
SUIT, and GRACE risk scores: sustained prognostic value and
interaction with revascularization in NSTE-ACS. Eur Heart J.
2005;26:865-72.

3. Steyerberg EW, Eijkemans MJ, Harrell FE Jr, et al. Prognostic
modeling with logistic regression analysis: in search of a sensible
strategy in small data sets. Med Decis Making. 2001;21:45-56.

4. Assmann G, Cullen P, Schulte H. Simple scoring scheme for cal-
culating the risk of acute coronary events based on the 10-year
follow-up of the Prospective Cardiovascular Munster (PROCAM)
study. Circulation. 2002;105(3):310-5.

5. Conroy RM, Pyorala K, Fitzgerald AP, et al. Estimation of ten-
-year risk of fatal cardiovascular disease in Europe: the SCORE
project. Eur Heart J. 2003;24:987-1003.

6. Hippisley-Cox J, Coupland C, Vinogradova Y, et al. Derivation
and validation of QRISK, a new cardiovascular disease risk score
for the United Kingdom: prospective open cohort study. BMJ.
2007;335:136-47.

7. Hippisley-Cox J, Coupland C, Vinogradova Y, et al. Predicting
cardiovascular risk in England and Wales: prospective derivation
and validation of QRISK2. BMJ. 2008;336:1475-82.

8. Ridker PM, Buring JE, Rifai N, et al. Development and vali-
dation of improved algorithms for the assessment of global
cardiovascular risk in women: the Reynolds risk score. JAMA.
2007;297:611-9.

9. Vikhireva O, Pajak A, Broda G, et al. SCORE performance in
Central and Eastern Europe and former Soviet Union: MONICA
and HAPIEE results. Eur Heart J. 2014;35:571-7.

10. Mortensen MB, Afzal S, Nordestgaard BG, et al. The high-density
lipoprotein-adjusted SCORE model worsens SCORE-based risk
classification in a contemporary population of 30 824 Europe-
ans: the Copenhagen General Population Study. Eur Heart J.
2015;36:2446-53.

11. Ridker PM, Paynter NP, Rifai N, et al. C-reactive protein and
parental history improve global cardiovascular risk prediction:
the Reynolds risk score for men. Circulation. 2008;118:2243-51.

12. De Backer G, Ambrosionie E, Borch-Johnsen K, et al. European
guidelines on cardiovascular disease prevention in clinical prac-
tice: Third Joint Task Force of European and other Societies on
Cardiovascular Disease Prevention in Clinical Practice (constitu-
ted by representatives of eight societies and by invited experts).
Eur Heart J. 2003;24:1601-10.

13. Cooney MT, Dudina AL, Graham IM. Value and limitations of exis-
ting scores for the assessment of cardiovascular risk: a review
for clinicians. JACC. 2009;54:1209-27.

14. Graham IM, Cooney MT. Risks in estimating risk. Eur Heart J.
2014;35:537-9.

15. Perk J, de Backer G, Gohlke H, et al. European Guidelines
on cardiovascular disease prevention in clinical practice (ver-
sion 2012): the Fifth Joint Task Force of the European Society
of Cardiology and Other Societies on Cardiovascular Disease
Prevention in Clinical Practice (constituted by representati-
ves of nine societies and by invited experts). Eur Heart J.
2012;33:1635-701.

16. Cooney MT, Selmer R, Lindman A, et al. Cardiovascular risk esti-
mation in older persons: SCORE O.P. Eur J Prev Cardiol. 2015.
Jun 3. pii: 2047487315588390.


http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0140
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0145
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0150
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0155
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0160
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0165
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0170
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0175
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0180
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0185
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0190
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0195
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0275
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0205
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0210
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0215

18

E. Rocha

17.

18.

19.

20.

21.

22.

Antman EM, Cohen M, Bernink PJLM, et al. The TIMI risk
score for unstable angina/non-ST elevation MI. JAMA. 2000;284:
835-42.

Boersma E, Pieper KS, Steyerberg EW, et al. for the PURSUIT
Investigators. Predictors of outcome in patients with acute
coronary syndromes without persistent ST-segment elevation.
Results from an international trial of 9461 patients. Circulation.
2000;101:2557-67.

Granger CB, Goldberg RJ, Dabbous OH, et al. for the Glo-
bal Registry of Acute Coronary Events Investigators. Predictors
of hospital mortality in the global registry of acute coronary
events. Arch Intern Med. 2003;163:2345-53.

Aragam KG, Tamhane UU, Kline-Rogers E, et al. Does simplicity
compromise accuracy in ACS risk prediction? A retrospec-
tive analysis of the TIMI and GRACE risk scores. PLoS One.
2009;4:e7947.

Fox KA, Fitzgerald G, Puymirat E, et al. Should patients
with acute coronary disease be stratified for management
according to their risk? Derivation, external validation and out-
comes using the updated GRACE risk score. BMJ Open. 2014;4:
€004425.

Hamm CW, Bassand JP, Agewall S, et al. ESC Guidelines for the
management of acute coronary syndromes in patients presen-
ting without persistent ST-segment elevation:The Task Force
for the management of acute coronary syndromes (ACS) in
patients presenting without persistent ST-segment elevation

23.

24.

25.

26.

27.

28.

of the European Society of Cardiology (ESC). Eur Heart J.
2011;32:2999-3054.

Roffi M, Patrono C, Collet J-P, et al. ESC Guidelines for the
management of acute coronary syndromes in patients presen-
ting without persistent ST-segment elevation: the Task Force
for the Management of Acute Coronary Syndromes in Pati-
ents Presenting without Persistent ST-Segment Elevation of
the European Society of Cardiology (ESC). Eur Heart J. 2015,
http://dx.doi.org/10.1093/eurheartj/ehv320.

Bakus BE, Six AJ, Kelder JH, et al. Risk scores for patients with
chest pain: Evaluation in the emergency department. Curr Car-
diol Rev. 2011;7(1):2-8.

Fox KA, Anderson FA Jr, Dabbous OH, et al. Intervention in acute
coronary syndromes: do patients undergo intervention on the
basis of their risk characteristics? The Global Registry of Acute
Coronary Events (GRACE). Heart. 2007;93:177-82.

Bawamia B, Mehran R, Qiu W, et al. Risk scores in acute coronary
syndrome and percutaneous coronary intervention: a review.
Am Heart J. 2013;165:441-50.

Unstable angina and NSTEMI: the early management of unstable
angina and non-ST-segment-elevation myocardial infarction.
NICE guideline 94 March 2010 [accessed 8 Nov 2015].
http://www.nice.co.uk/guidance/CG94

Steg PG, FitzGerald G, Fox KAA. Risk stratification in non-ST-
-segment elevation acute coronary syndromes: troponin is not
enough. Am J Med. 2009;122:107-8.


http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0220
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0225
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0230
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0235
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0240
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0245
dx.doi.org/10.1093/eurheartj/ehv320
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0255
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0260
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0265
http://www.nice.co.uk/guidance/CG94
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280
http://refhub.elsevier.com/S0870-2551(15)00339-X/sbref0280

	Scores de risco cardiovascular: utilidade e limitações
	Conflito de interesses

	Referências

