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Resumo

Introdugdo: As ultimas guidelines para o tratamento da asma e rinite recomendam o controlo
otimizado de ambas as doengas como objetivo primario da terapéutica. O questionario CARAT10
foi recentemente desenvolvido e validado em Portugal e permite a avaliacdo simultanea do
controlo da rinite e da asma alérgicas (RAA). Nao existem estudos previamente publicados
sobre a utilizacao deste instrumento de avaliacao.

Objetivo: Avaliar o controlo da RAA usando o questionario CARAT10 em consulta hospitalar de
Imunoalergologia.

Métodos: Doentes com o diagnostico médico de rinite com ou sem asma alérgica (testes cuta-
neos para aeroalergénios e/ou IgE especificas positivas) foram sequencialmente incluidos e
preencheram o questionario CARAT10 na primeira consulta hospitalar de Imunoalergologia.
Resultados: Foram incluidos 200 doentes, a maioria do sexo feminino (n=142) com uma idade
média de 33,6412,3 anos, 86 apresentavam RAA e 114 rinite alérgica isolada. No grupo de
doentes com RAA, 86% obtiveram uma pontuacdao no CARATtotal < 24, significando mau con-
trolo. As pontuacdes parciais do CARAT revelaram que 83% apresentavam rinite nao controlada
(CARATr < 8) e 74% asma nao controlada (CARATa < 16). Relativamente ao escalao etario e ao
género, nao se verificaram diferencas significativas no que diz respeito ao controlo da RAA. No
grupo com rinite alérgica isolada (n=114), 89% apresentavam mau controlo da doenca.
Conclusdo: Apenas 14% dos doentes apresentaram rinite e asma alérgicas controladas.

© 2012 Sociedade Portuguesa de Pneumologia. Publicado por Elsevier Espana, S.L. Todos os
direitos reservados.
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Control; Introduction: The most recent guidelines on asthma and rhinitis management recommend the
Questionnaire; optimal control of both diseases as the primary goal of treatment. CARAT10 is a recently deve-

Control of Allergic
Rhinitis and Asthma

loped and validated Portuguese questionnaire, which permits the simultaneous assessment of
allergic rhinitis and asthma (ARA) control. There is no published data about the use of this tool.
Aims: To assess ARA control using CARAT10 in an Immunoallergology hospital setting;

Methods: Patients with diagnosis of allergic rhinitis with or without asthma (positive aeroal-
lergens prick-tests and/or positive specific IgE) were sequentially enrolled and asked to fill in

Results: Two hundred patients were included, mostly female (n=142) with an average age of
33.6 +12.3 years. ARA was present in 86 patients while 114 had isolated allergic rhinitis. In
ARA group, 86% scored CARATtotal <24, meaning poor control. Subscores revealed that 83%
had poorly controlled rhinitis (CARATr < 8) and 74% had poorly controlled asthma (CARATa < 16).
There were no age or gender related differences in ARA control. In allergic rhinitis group

Conclusions: Only 14% of patients presenting rhinitis and asthma had both diseases controlled.
© 2012 Sociedade Portuguesa de Pneumologia. Published by Elsevier Espana, S.L. All rights

Test 10
CARAT10 questionnaire at their first appointment.
(n=114), 89% were poorly controlled.
reserved.
Introducao

A rinite e a asma alérgicas sao doencas mediadas
imunologicamente’ com um impacto socioeconémico
elevado?. Aproximadamente 80% dos doentes asmaticos
tém rinite e cerca de 10-40% dos doentes com rinite
apresentam asma3. Na historia natural da doenca res-
piratoria alérgica, a rinite precede frequentemente o
aparecimento da asma“, sustentando a teoria «one airway,
one disease»3. A rinite alérgica (RA) e a asma alérgica (AA)
podem ser vistas como 2 apresentacdes ou fenotipos de
uma sé doenca, partilhando mecanismos fisiopatoldgicos
comuns. As guidelines sobre o tratamento da rinite alér-
gica e o seu impacto na asma (Allergic Rhinitis and its
Impact on Asthma - ARIA 2008) recomendam o controlo
otimizado de ambas doencas como objetivo primario da
terapéutica®. A iniciativa global para a asma (Global
Initiative for Asthma - GINA 2011) recomenda que os
ajustes terapéuticos deverdo ser efetuados de acordo com
o controlo da doenca®, salientando a necessidade de ins-
trumentos que avaliem simultaneamente o controlo destas
2 patologias.

O primeiro questionario desenvolvido para avaliacdao do
controlo da RAA foi o questionario de qualidade de vida
RINASTHMA?. Recentemente, foi desenvolvido e validado
em Portugal o questionario de sintomas Control of Aller-
gic Rhinitis and Asthma Test (CARAT10)8. Este questionario
(disponivel online no endereco www.caratnetwork.org) é
simples e de autopreenchimento, considerando as 4 semanas
anteriores. Até ao momento, nao existem estudos publica-
dos sobre a utilizacdo deste questionario na avaliacdo do
controlo da RAA.

Com este estudo, pretendeu-se avaliar o controlo
da RAA em doentes referenciados a uma consulta
hospitalar de Imunoalergologia através do questionario
CARAT10.

Métodos

Este estudo transversal foi realizado na consulta externa da
Unidade de Imunoalergologia do Hospital Pedro Hispano, na
cidade de Matosinhos, nos periodos de Maio a Julho e de
Outubro a Dezembro de 2011. Matosinhos € uma cidade cos-
teira com aproximadamente 175478 habitantes. A Unidade
de Imunoalergologia efetua cerca de 1 024 consultas por ano,
das quais 41% sao primeiras consultas. A maioria dos doen-
tes é referenciada a partir dos cuidados de satde primarios,
sendo um terco dos doentes referenciado por outras especia-
lidades hospitalares, nomeadamente, Otorrinolaringologia,
Pediatria, Pneumologia e Medicina Interna. Os principais
motivos de referenciacao sao a suspeita de doenca respi-
ratoria alérgica, urticaria e angioedema, eczema atopico e
alergias medicamentosa e alimentar.

Foram incluidos no estudo doentes com idade igual ou
superior a 15 anos referenciados a Unidade de Imunoaler-
gologia com o diagnostico médico de rinite e/ou de asma
alérgicas. Os critérios de exclusao foram idade inferior
a 15 anos, presenca de comorbilidades graves (diabetes
mellitus, doenca hepatica, doenca cardiovascular) e mulhe-
res gravidas. Os doentes foram sequencialmente incluidos
apos o autopreenchimento do questionario CARAT10 durante
a primeira consulta. O resultado primario avaliado foi a
pontuacdo do CARAT; os resultados secundarios incluiram
a gravidade da asma, o estado de atopia e as diferencas
no controlo da asma entre géneros e diferentes escaloes
etarios. O questionario CARAT é composto por 10 ques-
toes; cada questao apresenta 4 possibilidades de resposta
(escala de 0 a 3) e a pontuacao total varia entre 0 e
30. Uma pontuacao no CARATtotal < 24 significa mau con-
trolo da doenca. As primeiras 4 questdes avaliam a rinite
(CARATT) e as outras 6 questdes avaliam a asma (CARATa).
Os doentes com pontuacdes CARATr <8 e CARATa < 16 apre-
sentam rinite e asma mal controladas, respetivamente. Os


http://www.caratnetwork.org/
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critérios diagnosticos de rinite alérgica foram: presenca de
2 ou mais sintomas (rinorreia, prurido ou congestao nasais)
quando associados a fatores precipitantes especificos na
presenca de atopia documentada (testes cutaneos positivos
- papula >3 mm relativamente ao controlo negativo e/ou
doseamento de IgE especifica positivo). Os critérios diag-
nosticos de asma consistiram na presenca de manifestacoes
clinicas sugestivas (dispneia, pieira, aperto toracico, tosse),
obstrucdo reversivel das vias aéreas documentada pelo
aumento de 12% e de 200mL apds a administracdo de um
broncodilatador de curta duracao e/ou a presenca de teste
de broncoprovocacao com metacolina positivo, de acordo
com as guidelines da American Thoracic Society®. Todos
os doentes com critérios diagnosticos de rinite e/ou asma
alérgicas efetuaram testes cutaneos por picada para aeroa-
lergénios (bateria standard europeia) e autopreencheram o
questionario CARAT na primeira consulta. Quando necessa-
rio, para confirmar o diagnostico de asma, foram realizados
posteriormente provas de exploracdo funcional respiratoria
e provas de broncoprovocacao com metacolina. O investiga-
dor que definiu o diagndstico de rinite e asma desconhecia
os resultados do questionario CARAT.

A avaliacao da gravidade da asma foi efetuada de acordo
com a classificacdo do GINA 2009, em intermitente ou
persistente ligeira, moderada ou grave®. Os questionarios
incompletos foram excluidos da analise.

As pontuacoes CARATtotal, CARATr e CARATa foram calcu-
ladas no grupo de doentes com RAA e a pontuacao parcial do
CARATT foi calculada no grupo de doentes com rinite alérgica
isolada. A pontuacdo CARATtotal foi analisada por género
(teste-t para amostras independentes) e por idade (teste de
Kruskal-Wallis para amostras independentes) usando o pro-
grama Statistical Package for Social Sciences 20.0. O poder
estatistico foi calculado com base no teste de proporcao
com uma significancia de 0,05 usando o programa Lenth,
R. v. (2006-2009) Java Applets for Power and Sample Size.
O poder estatistico calculado, com base numa proporcao
estimada de 0,5, foi de 0,95.

Resultados

Durante o periodo do estudo, foram observados 435 doen-
tes na Unidade de Imunoalergologia. Dos 206 doentes com
o diagndstico clinico de rinite alérgica e de rinite e asma
alérgicas, foram incluidos 200; uma doente foi excluida por
gravidez, 2 doentes nao conseguiram preencher o questi-
onario por dificuldade na interpretacdo das questoes e 3
preencheram o questionario de forma incompleta.

Do total de 200 doentes incluidos, 142 (71%) eram
do género feminino. A idade média+DP foi de 33,6+
12,3 anos (minimo: 15; maximo: 81). A RAA estava presente
em 43% (n=86) dos doentes, enquanto que os restantes 57%
(n=114) apresentavam rinite alérgica isolada. O diagnodstico
de asma foi baseado numa histéria clinica sugestiva com
espirometria normal em 20 doentes, na demonstracao de
obstrucao bronquica reversivel em 55 doentes e num teste
de broncoprovocacao com metacolina positivo em 11 doen-
tes. A tabela 1 mostra a caracterizacdo demografica, de
atopia e da gravidade da asma dos doentes incluidos.

No grupo de doentes com RAA (n=86), a média+DP
da pontuacao do CARAT total foi 17,2 +6,7, da pontuacao

parcial CARATr foi de 5,4+2,9 e da pontuacao parcial
CARATa foi de 11,9 +4,8. Neste grupo, 14% (n=12) apresen-
tava uma pontuacdao CARATtotal > 24, significando doenca
bem controlada, enquanto que o resto apresentava rinite e
asma mal controladas (tabela 2).

Mais de metade dos doentes apresentava asma persis-
tente moderada a grave. A maioria apresentava alergia aos
acaros, sendo que 70 doentes apresentavam concomitante-
mente alergia aos acaros e aos pélenes (tabela 1).

Nao se verificaram diferencas estatisticamente significa-
tivas no controlo da RAA quando realizada a analise por
género ou por idade (tabela 3). A pontuacdao do CARATto-
tal foi tendencialmente maior no género masculino do que
no feminino (média+DP, 17,6 £7,2 e 16,9 4+ 6,6, respetiva-
mente). A pontuacao do CARATtotal nao foi estatisticamente
diferente nos diferentes grupos etarios.

Discussao

Apenas 14% dos doentes desta amostra apresentava rinite
e asma controladas. Embora nao existam estudos publica-
dos com o questionario CARAT, a baixa taxa de controlo
encontrada é semelhante a registada em 2 estudos nao
publicados. No estudo de Domingues et al. desenvolvido
em 3 unidades de cuidados de salde primarios, apenas
3% dos doentes com RAA (n=64) apresentavam ambas as
doencas controladas'®. Um outro estudo realizado numa far-
macia comunitaria envolvendo 224 doentes com prescricdes
especificas para asma mostrou uma taxa de controlo de
13,4%, muito similar a encontrada no nosso estudo''. Nao
obstante, este é o primeiro estudo que analisa os resultados
do questionario CARAT numa primeira consulta da espe-
cialidade de Imunoalergologia. O facto de consistir numa
primeira avaliacao pode explicar a baixa taxa de controlo
refletindo uma terapéutica prévia nao otimizada ou, even-
tualmente, maior gravidade da doenca (de acordo com o
Plano Nacional para o Controlo da Asma, recomenda-se que
doentes com doenca mais grave sejam referenciados para
consultas especializadas onde estao disponiveis exames de
diagnéstico e terapéuticas complementares especificas)'2.
Quando se procede a analise das pontuagdes parciais,
a asma apresenta melhor controlo do que a rinite com
taxas de 26 e 17%, respetivamente. O controlo de cada
doenca analisado individualmente é superior ao controlo
global das 2 doencas quando avaliado em simultaneo. De
acordo com Domingues et al.'%, o controlo da asma avali-
ado por outros questionarios como o Asthma Control Test é
tendencialmente maior do que quando é avaliado pelo ques-
tionario CARAT na mesma populacao, embora exibindo uma
correlacdo elevada. Podemos colocar a hipotese de que as
baixas taxas de controlo obtidas com o questionario CARAT10
sao devidas a influéncia da pontuacado parcial do CARATr,
enfatizando o facto de que o controlo da rinite é particu-
larmente relevante. No que diz respeito aos doentes com
rinite alérgica isolada (n=114), apenas 11% estavam con-
trolados. Nao é possivel comparar estes resultados com o
de outros estudos, dado que ainda ndo estao disponiveis,
apesar de em desenvolvimento, outras formas de avaliar o
controlo da rinite alérgica. Quando se comparam com outros
estudos nacionais em que se avalia a distribuicao dos doen-
tes por gravidade da asma em consulta hospitalar, a nossa
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Tabela 1 Caracterizacao dos doentes (n=200)

Doentes com RAA Doentes com RA Total

Numero 86 114 200
Idade (média+ DP) 33,34+12,0 33,8+12,6 33,6 +12,3
Género

Masculino (n; %) 23 (26,7%) 35 (30,7%) 58 (29,5%)

Feminino (n; %) 63 (73,3%) 79 (69,3%) 142 (70,5%)
Positividade dos testes de alergia

Acaros 79 (81,4%) 99 (86,8%) 169 (84,5%)

Polenes 42 (48,8%) 54 (47,4%) 96 (48,0%)

Epitélios 9 (10,5%) 17 (14,9%) 26 (13,0%)

Fungos 1(1,2%) 3(2,6%) 4(2,0%)
Gravidade da asma

Intermitente (n; %) 23 (27,2%)

Persistente ligeira (n; %) 18 (21,0%)

Persistente moderada (n; %) 41 (46,9%)

Persistente grave (n; %) 4 (4,9%)
CARATtotal (média =+ DP) 17,2+6,7 19,4 +5,1 18,5+5,9
CARATa (média + DP) 11,9+4,8 14,3 +3,3 13,2+4,2
CARATr (média < DP) 5,4+2,9 5,1+2,9 5,3+2,9

Tabela 2 Controlo da doenca em doentes com rinite e asma alérgicas (n=86), com rinite alérgica (n=114) e na amostra total
de doentes (n=200)

Doentes com RAA Doentes com RA Total

CARATa

Controlados (n; %) 22 (26%) 50 (44%) 72 (37%)

Nao controlados (n; %) 64 (74%) 64 (66%) 128 (73%)
CARATr

Controlados (n; %) 15 (17%) 13 (11%) 28 (14%)

Nao controlados (n; %) 71 (83%) 101 (89%) 172 (86%)
CARATtotal

Controlados (n; %) 12 (14%) 16 (14%) 28 (14%)

Nao controlados (n; %) 74 (86%) 98 (86%) 172 (86%)

Tabela 3 Diferencas no controlo da RAA por género e por idade

Género Significancia
Masculino Feminino
NUmero (n) 23 63
CARATtotal (média 4 DP) 17,6+7,2 16,9+6,6 p=0,294
Grupos etarios (n) CARATtotal (média 4 DP)
15-19 (8) 20,4 £ 3,2 p=0,306
20-24 (18) 17,0 £ 6,2
25-29 (9) 19,7 + 5,7
30-34 (15) 15,7 + 7,8
35-39(13) 17,5 + 6,7
40-49 (15) 15,7 £ 5,8

>50 (8) 17,9 + 9,5
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amostra apresenta menos doentes com asma intermitente e
mais doentes com asma persistente moderada a grave's.

No que diz respeito aos resultados da atopia, a maio-
ria dos doentes apresenta alergia aos acaros de acordo com
o descrito na literatura'. Verificou-se um predominio do
género feminino, embora estudos prévios mostrem uma pre-
valéncia de asma similar entre os 2 géneros'1®,

Alguns autores sugerem que o controlo da asma é supe-
rior no género masculino relativamente ao feminino, embora
esta diferenca ndo tenha sido avaliada na rinite alérgica. As
razées apontadas ndao estao completamente esclarecidas,
sendo que a maior percecao da dispneia no género femi-
nino poderia explicar essa disparidade’'®. O nosso estudo
nao evidenciou diferencas no controlo da RAA relacionadas
com o género em concordancia com resultados prévios'’-18,
Apesar de poder existir um pior controlo da doenca em doen-
tes com mais idade'’-"?, essa tendéncia nao foi corroborada
na nossa amostra, uma vez que a pontuacao do CARATtotal
nao apresentou diferencas significativas entre os diferentes
grupos etarios (p=0,306).

Outras variaveis que influenciam o controlo da asma, tais
como os habitos tabagicos, a obesidade ou a terapéutica em
curso, nao foram tidos em consideracao e a sua inclusao na
analise poderia contribuir para melhorar a interpretacao dos
resultados.

No futuro, seria interessante avaliar prospetivamente os
resultados da pontuacdo no CARAT ap6s um periodo de segui-
mento em consulta hospitalar.

Conclusao

0 controlo da rinite e da asma alérgicas foi muito baixo na
nossa amostra.

0 uso de questionarios para a avaliacao do controlo da
rinite e da asma validados na populacao portuguesa deve
ser encorajado, uma vez que, segundo guidelines recentes,
o controlo da doenca deve ser um dos principais fatores
orientadores da terapéutica.

Responsabilidades éticas

Confidencialidade dos dados. Os autores declaram ter
seguido os protocolos de seu centro de trabalho acerca da
publicacdo dos dados de pacientes e que todos os pacien-
tes incluidos no estudo receberam informacoes suficientes
e deram o seu consentimento informado por escrito para
participar nesse estudo.

Direito a privacidade e consentimento escrito. Os autores
declaram ter recebido consentimento escrito dos pacientes
e/ou sujeitos mencionados no artigo. O autor para corres-
pondéncia deve estar na posse deste documento.

Direito a privacidade e consentimento escrito. Os auto-
res declaram que nao aparecem dados de pacientes neste
artigo.

Conflito de interesses

Os autores declaram nao haver conflito de interesses.

Agradecimentos

Os autores agradecem a equipa do CARAT (http://www.
caratnetwork.org) o fornecimento e a disponibilidade no
esclarecimento de dlvidas relativamente a utilizacdo do
questionario CARAT

Bibliografia

1. Bousquet J, Vignola AM, Demoly P. Links between rhinitis and
asthma. Allergy. 2003;58:691-706.

2. Gaugris S, Sazonov-Kocevar V, Thomas M. Burden of concomitant
allergic rhinitis in adults with asthma. J Asthma. 2006;43:1-7.

3. Grossman J. One airway, one disease. Chest. 1997;111:115-6S.

4. Leynaert B, Neukirch F, Demoly P, Bousquet J. Epidemiologic
evidence for asthma and rhinitis comorbidity. J Allergy Clin
Immunol. 2000;106:5201-5.

5. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ,
Togias A, et al. Allergic Rhinitis and its Impact on Asthma (ARIA)
2008 update (in collaboration with the World Health Organiza-
tion, GA(2)LEN and AllerGen). Allergy. 2008;63:8-160.

6. Global Strategy for Asthma Management and Prevention,
Global Initiative for Asthma (GINA) 2011. Disponivel em:
http://www.ginasthma.org/ [consultado 30 Jun 2012].

7. Baiardini |, Pasquali M, Giardini A, Specchia C, Passalacqua G,
Venturi S, et al. Rhinasthma: A new specific QoL questionnaire
for patients with rhinitis and asthma. Allergy. 2003;58:289-94.

8. Fonseca JA, Nogueira-Silva L, Morais-Almeida M. Validation of a
questionnaire (CARAT10) to assess rhinitis and asthma in pati-
ents with asthma. Allergy. 2010;65:1042-8.

9. PellegrinoR, Viegi G, Brusasco V, Crapo RO, Burgos F, CasaburiR,
et al. Interpretative strategies for lung function tests. Eur Respir
J. 2005;26:948-68.

10. Domingues M. Control of Allergic Rhinitis and Asthma Test
(CARAT): its applicability in assessment of asthma control in
adult subjects without rhinitis. Health Sciences School, Univer-
sity of Minho. Unpublished manuscript. 2011.

11. Calado S. Avaliacdo do controlo da Asma e Rinite Alérgica em
contexto de Farmacia Comunitaria - Aplicacdo do CARAT 10.
Health Sciences School, University of Beira Interior. Unpublished
manuscript. 2012.

12. Programa Nacional de Controlo da Asma. Direcdo-Geral de
Saude. Lisboa; 2000. ISBN 972-9425-86-8.

13. Ferreira J, Silveira P, Marques JA. Estudo Nacional de Qualidade
de vida na asma - Aplicacao do Asthma Quality of Life Questi-
onnaire de Marks (AQLQ-M) na populcao portuguesa. Rev Port
Pneumol. 2008;14:459-86.

14. Boulet LP, Turcotte H, Laprise C, Lavertu C, Bédard PM, Lavoie A,
et al. Comparative degree and type of sensitization to common
indoor and outdoor allergens in subjects with allergic rhinitis
and/or asthma. Clin Exp Allergy. 1997;27:52-9.

15. Branco MJ, Nogueira P, Contreiras T. Report on prevalence esti-
mates of some chronic diseases in mainland Portugal. Lisboa:
Observatorio Nacional de Saude; 2005.

16. Sa-Sousa A, Morais-Almeida M, Azevedo LF, Carvalho R,
Jacinto T, Todo-Bom A, et al. Prevalence of asthma in Portugal -
The Portuguese National Asthma Survey. Clin Transl Allergy.
2012;2:15. http://dx.doi.org/10.1186/2045-7022-2-15.

17. Clatworthy J, Price D, Ryan D, Haughney J, Horne R. The value
of self-report assessment of adherence, rhinitis and smoking in
relation to asthma control. Prim Care Respir J. 2009;18:300-5.

18. Demoly P, Paggiaro P, Plaza V, Bolge SC, Kannan H, Sohier B,
et al. Prevalence of asthma control among adults in France, Ger-
many, Italy, Spain and the UK. Eur Respir Rev. 2009;18:105-12.

19. Mendes Z, Madeira A, Costa S, Inacio S, Vaz M, Teles Aradjo A,
et al. Avaliacdo do controlo da asma através do Asthma Control
Test TM aplicado em farmacias portuguesas. Rev Port Imunoa-
lergologia. 2010;18:313-30.


http://www.caratnetwork.org/
http://www.caratnetwork.org/
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0025
http://www.ginasthma.org/
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0075
dx.doi.org/10.1186/2045-7022-2-15
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00025-1/sbref0095

