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RESUMO

ASMA NO BRASIL E NA BAHIA: ESTUDOS SOBRE MORBIDADE E MORTALIDADE

Objetivos gerais: Analisar a situagdo da morbidade e mortalidade por asma no Brasil
destacando a cidade de Salvador - Bahia, no periodo de 1998 a 2009. Métodos: Desenhos de
estudo — Estudos observacionais descritivos, ecologicos. Foram coletados no DATASUS, os
numeros hospitalizagdes e de Obitos por asma, calculadas as taxas de hospitalizagdo para
Salvador (1998-2006) e mortalidade para cada estado e regides do Brasil (1998-2009), e
especificamente o municipio de Salvador (2000-2009). Indicadores sociais foram fornecidos
pelo IBGE. Foram utilizadas medidas de tendéncia central, dispersdo, métodos de regressao
lineares. As correlagdes foram feitas pelo teste de Spearman. O georreferenciamento Obitos
utilizou os softwares localiza ¢ Arcview. Para verificagdo da area de risco foi adotado método
de Kernel. Resultados: No periodo de 1998 a 2009 ocorreram 31.843 ébitos por asma no
Brasil. A M-asma média no pais no periodo foi de 1,49/100.000 hab. A tendéncia das taxas
apresentou-se em declinio ténue no Brasil, com marcantes diferencas regionais. As regides
menos favorecida apresentaram taxas de mortalidade mais elevadas. Em Salvador, a taxa de
hospitalizagdo em 2006 foi de 2,25/10.000, ap6s reducdo de 82,3% (1998-2006). A M-asma
entre 2000 e 2009 foi de 1,542/ 100.000 habitantes, com tendéncia temporal em declinio (B =
-0,049; p = 0,016). As M-asmas foram predominantemente mais elevadas em mulheres. A
faixa etaria de 55 a 64 anos apresentou uma redugdo de -8,14/100.000 habitantes. Cerca de
395 obitos por asma foram georreferenciados (96,58% do total) no periodo de estudo. 78%
das mortes ocorreram em hospitais ou unidades de saude. O mapeamento dos obitos por asma
demonstrou que maiores concentragdes ocorrem em areas centrais e suburbanas oeste. O
namero de postos de satde correlacionou-se com maior niimero de 6bitos. Conclusdo: No
Brasil, as taxas de mortalidade por asma no periodo de 1998 a 2009 apresentaram-se em
declinio ténue, com elevada disparidade entre regides. Ha evidéncia de modificacdo do
comportamento epidemioldgico da asma quando comparados os primeiros e ultimos triénios
de analise e a distribuicao espacial destas mortes por estado. A taxa de hospitalizacdo por
asma em Salvador no periodo de 1998-2006 reduziu significantemente, ja mortalidade por
asma no periodo entre 2000 e 2009, apresentou tendéncia ao declinio, entretanto ndo foi
possivel observar a mesma tendéncia para a analise do grupo 5-34 anos (onde o diagnostico
da asma ¢ considerado mais preciso) isoladamente quando comparados aos demais grupos
etarios. A distribuicdo geografica dos oObitos evidencia concentragdo em dareas urbanas
industriais e possivel ineficiéncia das acdes de satide para controle da asma na cidade de
Salvador.

Palavras-chaves: 1.Morbidade. 2. Mortalidade. 3. Asma. 4. Tendéncias epidemiologicas. 5.
Indicadores sociais.



ABSTRACT

ASTHMA IN BRAZIL AND IN STATE OF BAHIA: STUDIES ABOUT MORBIDITY
AND MORTALITY

Objectives: To analyze the situation of the morbidity and mortality due to asthma in Brazil,
focusing the Salvador city - State of Bahia in the period between 1998 and 2009. Methods:
study design — Ecological observational descriptive studies. The number of deaths and
hospitalizations for asthma were collected from the national data source from Health Ministry
of Brazil (DATASUS). Hospitalization rates were calculated to Salvador (1998-2006) and
mortality rates for each state and regions of Brazil (1998-2009), and specifically for the city
of Salvador (2000-2009). Social indicators have been provided by the Brazilian Geographic
and Statistics Institute (IBGE). We used measures of central tendency, dispersion, linear
regression methods. The correlations were made by Spearman test. Georeferencing deaths
used the software locates and Arcview. For verification of the risk area, Kernel method was
adopted. Results: In the period 1998 to 2009 there were 31,843 deaths from asthma in Brazil.
The average M-asthma in the country during the period was 1.49 / 100,000 inhabitants. The
trend presented in declining tenuously in Brazil, but there are strong inequalities regionally.
The geographic distribution of rates reveals regional disparities with growth in the less
favored in this series. In Salvador, the hospitalization rate in 2006 was 2.25 / 10,000 after
reduction of 82.3% since 1998. The M-asthma between 2000 and 2009 was 1.542 / 100 000
inhabitants, with declining trend (R ? = 0.539, B = -0.049, p = 0.016). The M-asthma was
predominantly higher in women. Ages 55 to 64 years showed a reduction of -8.14 / 100 000
inhabitants. About 395 deaths due to asthma were georeferenced (96.58% of total) during the
study period. 78% of deaths occurred in hospitals or health facilities. The mapping of deaths
from asthma has shown that higher concentrations occur in less privileged areas. The number
of health centers was correlated with higher number of deaths. Conclusion: In Brazil, asthma
mortality rates in the period 1998 to 2009 presented in decline, with a high disparity between
regions. There is evidence of change in the epidemiological trend of asthma when comparing
the first and last three years of analysis and spatial distribution of these deaths by state. The
hospitalization rates due to asthma in Salvador the period 1998-2006 significantly reduced.
Asthma mortality in the period between 2000 and 2009, tended to decline, however it was not
possible to observe the same trend for the analysis of the group 5-34 years (where asthma can
better surely diagnosed), in isolation compared to all age-groups. The geographical
distribution of deaths shows the concentration of populations in disadvantaged areas and
possible inefficiency of the health actions to control asthma in the city of Salvador.

Key-words: 1.Morbidity. 2. Mortality. 3. Asthma. 4. Epidemiological trends. 5. Social
indicators.
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1. INTRODUCAO

A asma ¢ uma doenca cronica comum, considerada como um problema de satde publica.
Cerca de 300 milhdes de pessoas apresentam sintomas sugestivos de asma em todo o mundo.
(1) O estudo internacional de Asma e Alergias na Infancia (ISAAC) fases I e III identificaram
freqiiéncias elevadas em paises de lingua inglesa e América Latina, incluindo paises como

Brasil e Costa Rica. (1-3)

Esta enfermidade esta associada a elevada morbidade, custos ao sistema de satde, danos
pessoais e familiares inestimaveis, podendo culminar em episodios quase fatais ou fatais.
(1:2). Em todo o mundo cerca de 250.000 mortes prematuras anualmente sdo registradas, das

quais 60% ocorrem em criangas. (1)

No Brasil, onde 24,3% dos adolescentes tém sintomas sugestivos de asma (2-4), esta doenca
ocupa a quarta causa de internagdes clinicas no SUS e a terceira causa de morte entre as
doengas respiratdrias. S3o aproximadamente 193 mil hospitalizagdes anuais, a um custo total
de mais de 100 milhdes de reais, e 2.600 mortes a cada ano. (5) Salvador (Nordeste), Belém
(Nordeste) e Sdo Paulo (Sudeste) sdo as cidades que apresentam as freqiiéncias mais elevadas

de sintomas sugestivos de asma no Brasil, respectivamente, 24,6%, 23,1% e 21,9%. (3:4)

A combinagdo entre a elevada prevaléncia e a dificuldade de acesso ao tratamento adequado
concorrem para aumento da morbidade e mortalidade por asma no Brasil. Adicionalmente,
populagdes socioeconomicamente desprivilegiadas apresentam desfechos desfavordveis da
asma marcadamente acentuados. (6-11) O Brasil ¢ um pais de dimensdes continentais,
heterogéneo em condi¢des sociais, econdmicas € de servigos de saude. Cerca de 2/3 da
populacdo necessitam utilizar exclusivamente os servicos do SUS. Muitas vezes, deparam-se
com dificuldade de acesso e com a suscetibilidade a praticas ineficazes, podendo também
estar mais vulnerdveis a hospitalizagdes e mortes por asma. (5:12:13) Outros fatores regionais
tais como clima, exposi¢ao a poluentes, condigdes socio-econdmicas e de infra-estrutura,
caracteristicas genéticas podem influenciar na freqiiéncia, intensidade dos sintomas e risco de

morte entre asmaticos. (4:14:15)

Apesar do notavel impacto da morbimortalidade por asma, no Brasil ainda ndo ha um plano

nacional de controle ou uma agao sistematizada direcionada para as necessidades regionais
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para controle da asma. S3o observadas iniciativas isoladas ndo padronizadas em algumas

cidades brasileiras, porém exitosas.

Em Salvador, capital da Bahia, a freqiiéncia de sibilancia foi estimada em 24,3 % em
adolescentes (3) e 43 asmaticos morreram em 2008. (5) Salvador tem uma populacao
estimada em 2,9 milhdes de habitantes (16) e possui o Programa para Controle da Asma na

Bahia (ProAR) desde 2003.

O ProAR ¢ um programa de assisténcia, ensino e pesquisa proveniente de uma iniciativa da
Faculdade de Medicina da Universidade Federal da Bahia. Seu principal objetivo ¢ o
atendimento multidisciplinar especializado de asmadticos graves, com fornecimento regular de
medicagdo inalatéria gratuitamente. Este programa iniciou suas atividades em 2003,
atendendo cerca de 1200 pacientes regularmente. O ProAR mostrou ser capaz, de juntamente
a outras agdes de saude instaladas na cidade, acelerar apds a sua implantacdo, a reducdo das

hospitalizag¢des por asma em Salvador. (17)

Hipoteticamente, as agdes de saide que culminaram na reducdo de hospitalizagcdes na cidade
podem também refletir-se nas taxas de mortalidade deste municipio. O processo de expansao
urbana desta cidade foi desordenado e natural, o que culminou com a desigualdade de
distribuicdo de servigos basicos, a exemplo da saude, saneamento, esgotamento sanitario. (18)
Assim, entender as diferencas regionais intra-urbanas contribui para a compreensdo das
causas que levam a desigualdade em satde, possibilita verificar a influéncia delas nos perfis
de mortalidade da asma, por conseguinte, ado¢ao de politicas publicas focadas na melhoria da

situagdo de saude de areas necessitadas.

Considerando este contexto, foram desenvolvidos estudos de avaliacdo clinica e
epidemiologica da asma no Brasil, estados e regides; e, especificamente em Salvador, Bahia,

originando esta tese.

Esta tese de doutorado compde-se por seis artigos, dos quais dois sdo revisoes de literatura
que contemplam a morbimortalidade da asma e relagdo com indicadores sociais; e quatro
artigos originais que cursam sobre: i ) morbidade por asma e o impacto de intervengdes para
controle da asma grave em Salvador; ii)mortalidade por asma no Brasil e relagdo com

indicadores sociais, destacando o municipio de Salvador-Bahia. Os métodos utilizados para
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desenvolvimento de cada artigo estdo descritos em suas respectivas sessdes e pretendem

responder aos objetivos listados a seguir:

1) Gerais:

Analisar a situacao da morbidade e mortalidade por asma no Brasil, destacando
a cidade de Salvador-Bahia, no periodo de 1998 a 2009.
Correlacionar a mortalidade por asma ao acesso a servigos de saude e

indicadores sociais de cada estado e regido no Brasil (1998-2009).

2) Secundarios:

Relacionados & morbidade por asma:

Avaliar se a implantacdo do Programa de Controle da Asma na Bahia (ProAR)
causou impacto nas tendéncias das taxas de hospitalizagdo e mortalidade
hospitalar por asma em Salvador;

Correlacionar as taxas de hospitaliza¢des e de mortalidade hospitalar por asma
em Salvador com o numero de dispensa¢des de medicamentos para controle da

asma a partir da implantagcdo do Programa de Controle da Asma na Bahia.

Relacionados a mortalidade por asma:

Caracterizar os Obitos por asma no Brasil, estados e, capital da Bahia
(Salvador) por faixa etaria e sexo;

Identificar o local de ocorréncia dos 6bitos por asma registrados no SUS;
Analisar a tendéncia temporal da taxa de mortalidade por asma e sua
distribuicao geografica no municipio de Salvador-Bahia no periodo de 2000 a
2009;

Correlacionar as taxas de mortalidade por zona de informacdo a indice de
condi¢des de vida em Salvador — Bahia, no periodo de 2000 a 2009;

Estimar a area de risco de residentes para ocorréncia de mortes por asma de

2000 a 2009 em Salvador - Bahia.
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RESUMO

A asma ¢ um problema mundial de saude publica com elevada prevaléncia, acarretando em
sofrimento individual e familiar, elevada morbidade e custos em saude para governos e
sociedades. Mundialmente a morbidade por asma ¢ variavel, porém de forma geral ¢ ampla e
composta principalmente por absenteismos ao trabalho, visitas as emergéncias e
hospitalizagdes, podendo evoluir para mortes, principalmente por asfixia. Ha4 uma tendéncia
de estabilizagdo das hospitalizagdes por asma. Informagdes conflitantes, a depender do pais,
ndo nos permitem inferir o mesmo para a mortalidade por asma. No Brasil estudos sugerem
que as mortes por asma representam uma condi¢do inaceitavel. A maioria destas mortes
ocorre em ambiente hospitalar, nos quais os pacientes sdo admitidos j& necessitando cuidados
intensivos. As condi¢des socioecondmicas e de acesso a satde parecem influenciar no risco
de morte entre os asmaticos.

Descritores: asma, morbidade, mortalidade, condi¢gdes socioecondmicas.

ABSTRACT

Asthma is a worldwide public health problem with high prevalence, resulting in individual
and family suffering, high morbidity and health costs for governments and societies.
Worldwide morbidity from asthma is variable but generally is large and composed mainly of
absenteeism from work, visits to emergency rooms and hospital admissions; sometimes it can
culminate in death, mainly due to asphyxia. There is a tendency for stabilization of
hospitalizations for asthma. Conflicting information, depending on the country, allows us to
infer the same considerations for asthma mortality. In Brazil, studies suggest that asthma
deaths represent an unacceptable condition. Most of these deaths occur in hospitals, where
patients are admitted needing intensive and critical care most of time. The socioeconomic

conditions and access to health care seem to influence the risk of death among asthmatics.

Keywords: asthma, morbidity, mortality, socioeconomic conditions
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PANORAMA MUNDIAL DA ASMA E RELACAO COM
INDICADORES SOCIOECONOMICOS

INTRODUCAO

A asma constitui-se em um sério problema de satde publica. Estima-se que 300 milhdes de
individuos sejam asmaticos globalmente, 34 milhdes apenas na América Latina. Projeta-se
que 400 milhdes de individuos estejam acometidos por esta doenca em 2025 em todo planeta.
(1:2) As prevaléncias de asma apresentam ampla variacao, sendo observadas frequéncias de

1,8% no Vietnam e de 32,8% na Australia, sendo mais elevadas em paises ocidentais. (3)

As doengas respiratdrias cronicas sao causas de incapacidade laboral, aposentadoria precoce,
perda de rendimentos, e diminuicdo da qualidade de vida (2:4) mais acentuadamente
observadas em paises com rendas baixas e médias (5). De acordo com a Organizag¢do
Mundial de Satde, a asma ¢ responsavel por 1.873.000 DALYS (dias de incapacidade ao
ano), ocupando posi¢ao semelhante a outras doengas cronicas como diabetes e doenga de

Alzheimer. (1:6)

Os desprovimentos social e econdmico estdo relacionados a desfechos desfavoraveis na
maioria das doengas cronicas a exemplos de asma, doenga pulmonar obstrutiva cronica,
doencas psiquiatricas, sequelas decorrentes de quedas, doencas cardiovasculares e canceres.
(1) A despeito de grande morbidade, a asma se constitui em uma doenca prevenivel e de baixa
letalidade. As mortes por esta doenca sdo, portanto inaceitaveis. Em 2004, ocorreram
aproximadamente 37 mil mortes por asma, das quais 80% foram em paises com baixa e média

renda, 2.500 somente no Brasil. (1:7).

Fatores de risco pessoais tais como predisposicao genética, idade e sexo, tabagismo, auséncia
de controle dos sintomas; e fatores socioambientais tais como exposi¢ao ambiental, condi¢des
de moradia e higiene, acesso a medicacdes, servigos de saude e segregacdo de minorias raciais

ou sociais podem influenciar a prevaléncia, morbidade e mortalidade por asma. (5: 8-15)
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O objetivo deste estudo ¢ revisar a literatura sobre a morbimortalidade da asma e suas

relacdes com as condi¢des socioecondmicas das populagdes.

FATORES DE RISCO E CONTROLE DE SINTOMAS

A asma ¢ uma doenca inflamatdria cronica das vias aéreas que cursa com episodios
recorrentes reversiveis ou parcialmente reversiveis, de tosse, dispneia, dor toracica e
sibilancia. Frequentemente as manifestagdoes clinicas da asma sdao observadas a noite ou ao
acordar, podendo, no entanto, desencadear-se a quaisquer momentos decorrentes de estimulos

variaveis. (16)

O acometimento do individuo por esta doenga apresenta um componente genético em mais de
50% dos casos. A indugdo da asma estd associada a predisposicdo genética e a exposi¢do
ambiental. Em criangas, diversos fatores de risco tém sido identificados tais como sibilancia
ndo relatada por infec¢do por rinovirus, sexo masculino, histéria familiar de asma, atopia,
obesidade, eosinofilia periférica, infec¢cdes graves do trato respiratério inferior e IgE sérica
elevada.(18) Em adultos, os fatores de risco incluem fumo, rinite, atopia, historia familiar de
asma e sexo feminino. Outros fatores tais como condi¢des sociais, exposi¢ao ambiental a
alérgenos ou agentes quimicos, tabagismo e fatores genéticos de predisposicao individual

podem interferir nestas relagdes.(17-19)

O principal objetivo no manejo da asma € o controle dos sintomas e a redugdo do risco futuro
decorrentes da doenca. (16, 21) O controle da asma pode ser obtido com uso adequado das
medicagdes preconizadas para manuten¢do e tratamento continuo pelas diversas diretrizes
internacionais e nacionais. (22) Estudos no Canada concluiram que a morbimortalidade
reduziu-se significantemente entre pacientes em uso regular de corticoides inalados. (22-24)
No entanto, seja por falta de acesso, por negligéncia ou falta de conhecimento da doenga,

muitos pacientes nao utilizam as medicagdes preconizadas para o controle dos sintomas. (2:4)

Neffen e colaboradores avaliaram a qualidade do tratamento e controle da asma na América
Latina através de um inquérito aplicado em mais de 2184 adultos e criancas. (25) Os autores

observaram que apenas 2,4% de todos os asmaticos participantes do estudo estavam
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totalmente controlados de acordo com os critérios recomendados pela Iniciativa Global para
Controle da Asma (GINA). (16) Adicionalmente, mais da metade dos pacientes foi internada
ou visitou a emergéncia devido a exacerbagdes da asma no ano anterior ao inquérito. A
despeito de 37% de estes pacientes terem sido prescritos com corticoides inalatorios, apenas
6% realmente utilizavam a medicagdo de manutencdo e a maioria utilizava apenas

broncodilatadores de resgate. (25)

ASPECTOS EPIDEMIOLOGICOS DA ASMA

Cerca de 300 milhdes de individuos, nas diversas faixas etarias, apresentam sintomas
sugestivos de asma em todo o mundo. (2) A prevaléncia de asma ¢ elevada, embora nos
diversos paises, possa apresentar uma varia¢ao de 1,8% no Vietnam a 32,8% na Australia. (3)
Em geral, as prevaléncias de sibilancia mais elevadas sdo reportadas em paises ocidentais de
baixa renda, que apresentam elevada desigualdade socioecondémica (3) e em areas mais
urbanizadas. Na América Latina estima-se que 34 milhdes de individuos apresentem sintomas
sugestivos de asma, 15 milhdes deles no Brasil. (4:26) Em 2025, projeta-se que mais de 400

milhdes de individuos terdo asma e 59% da populagdo mundial resida em areas urbanas. (1:2)

HospitalizagOes e mortes por asma

Embora a informacdo sobre a mortalidade da asma ndo seja confidvel em muitos paises
estimam-se que mundialmente ocorram 250.000 mortes por ano. (1:6) Existem grandes
diferencas entre os paises e curiosamente a mortalidade ndo progride em paralelo com a
prevaléncia. (1-4) Provavelmente, os paises com maior mortalidade registrada sdo aqueles em
que a terapia antiasmatica estd pouco acessivel ou indisponivel a populagdo de asmaticos.
(5:25) Em paises desenvolvidos tais como EUA e Inglaterra, as maiores taxas de mortalidade

sdo observadas entre as minorias étnicas.

O numero de hospitalizagdes por asma ¢ um importante indicador de morbidade que tem
decrescido em paises em que planos de controle da asma foram implantados nacionalmente.
(22-24) As hospitalizagdes por asma sdo frequentes e assumem papel importante na predigao
da mortalidade. (27) Globalmente tem sido observada a estabilizagdo ou a redugdo de
hospitalizagdes por asma, a exemplos de paises tais como do EUA, Australia, Finlandia e

Canada (28-30).
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No Brasil, tém sido registradas cerca de 350.000 internagdes por asma anualmente. As taxas
de hospitalizagdo apresentam ampla variagdo de acordo com as caracteristicas ambientais e
socioculturais de cada regido avaliada. A asma representou a 4* causa de hospitalizagdes por

causas clinicas no SUS, com custo estimado de 522 reais por internagdo em 2010. (7)

As exacerbacdes por asma apresentam usualmente dois padrdes, identificados em salas de
emergéncia: progressao rapida e lenta das crises. Em unidades de emergéncia, a evolugdo a
desfechos desfavoraveis estd relacionada a dificuldade no reconhecimento da gravidade e
evolucdo da exacerbagdo por asma, retardo terapéutico e auséncia de protocolos de agdo. (31-
33). Além destes, a avaliagdo criteriosa da historia prévia, riscos associados a propria doenga

e avaliacdo da fun¢do pulmonar sdo frequentemente ignorados.

As mortes por asma tem sido atribuidas a falta de controle da doenga, ma percepgdo da
gravidade da obstrucdo bronquica, desconhecimento sobre o auto-manejo, auséncia de
aderéncia ao tratamento de manutencdo, tabagismo, idade avancada, presenca de
comorbidades, exacerbacdes e hospitalizagcdes frequentes e fatores individuais e ambientais.
(5:8-15) Tem sido observado que as condigdes socioecondmicas inadequadas e dificuldade de
acesso a servicos de satde concorrem para o aumento do risco para morte por asma (5:8-

15:34-35)

A morte por asma tem sido considerada um indicador sentinela da qualidade de atencdo
prestada a esta doenca. Variagdes nas taxas de mortalidade t€ém sido consideradas como
consequéncias das mudangas de prevaléncia, morbidade e gravidade da doenca. A redugdo ou
estabilizacdo das mortes por asma tém sido observadas em muitos paises tais como EUA (31),
Canada, Finlandia e paises do oeste Europeu. (36) Entretanto, as taxas de mortalidade por

asma em muitos paises ainda sao desconhecidas ou ndo podem ser estimadas. (35)

Mortalidade por asma no Brasil

Em 20 anos de andlise, apenas um estudo brasileiro avaliou as tendéncias das taxas de

mortalidade por asma no pais. Os demais estudos detiveram-se em avaliar as mortes por asma

em cidades e estados brasileiros, isoladamente.
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Santo e colaboradores (2006) avaliaram causas multiplas de mortes ocorridas em 2000 e
selecionaram todos os eventos fatais em que a asma esteve relacionada como uma das causas
nos atestados de obitos. (37) Foram consideradas as mortes ocorridas em todo o Brasil e,
separadamente, apenas naqueles estados em que a taxa de mortalidade foi superior a
2/100.000 habitantes no ano de 2000 (Ceara, Pernambuco, Minas Gerais, Sao Paulo, ¢ Rio
Grande do Sul). A taxa média de mortalidade por asma no ano de 2000 foi de 1,53/100.000
habitantes como causa basica e 2,29/100.000 habitantes, considerando, também, as causas
associadas. Estes indices apresentaram grande variacdo conforme o estado analisado, sendo
menores quando comparadas a taxa média brasileira, apenas nos estados de Minas Gerais e

Rio de janeiro. (37)

Lotufo et al (1995), (38) analisaram as taxas de mortalidade em Sao Paulo no periodo de 1970
a 1992, entre individuos de 5 a 34 anos de idade e observaram uma tendéncia de declinio e
estabilizacdo posteriormente a partir de 1975. Neste estado de 1970-1974 as taxas de
mortalidade por asma elevaram-se de 0,7/100.000 a aproximadamente 1/100.000 habitantes.
De 1973 a 1975 decresceram de cerca de 1/100.000 a aproximadamente 0,45/100.000
habitantes, passando a partir deste ano a oscilar em platdo até o ano de 1992, quando foi

observada a taxa de mortalidade por asma de 0,5/100.000 habitantes. (38)

Rio e colaboradores (2002) estudaram as mortes por asma nos triénios 1983-1985 e 1993-
1995. Neste estudo os autores observaram taxas de mortalidade de 0,63 e 0,60/100.000
habitantes no primeiro e segundo triénio e analise, respectivamente. (39) Quando comparadas
as taxas de mortalidade entre os anos de 1983, as taxas de 1985 e 1993 evidenciaram uma
discreta elevacdo. (39) Ao se avaliaram o segundo triénio quanto as causas multiplas de
morte, os autores observaram que a asma foi citada 116 vezes em atestados de dbitos, dos
quais 103 como causa basica. Ainda, foi possivel verificar que a tendéncia de aumento das

taxas de mortalidade em individuos de 20 a 34 anos ndo foi modificada. (40).

Em estudo brasileiro compreendido entre 1970 e 1998, no Rio Grande do Sul, os coeficientes
de mortalidade variaram de 0,04 a 0,339/ 100.000 habitantes. As tendéncias observadas
sugerem ter ocorrido aumento expressivo de mortes a partir de 1970. Esta tendéncia

estabilizou-se, porém com taxas muito mais elevadas a partir de 1990. (41)
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Em outro estudo, foram analisadas as taxas de mortalidade por asma ocorridas em Curitiba e
no Estado do Parana em individuos atendidos no SUS no periodo de 1984 a 1995, com idades
entre cinco e 34 anos. (42) A mortalidade hospitalar por asma representou 0,8% dos 6Obitos
ocorridos entre os pacientes internados. Quando observadas as taxas de mortalidade no Estado
do Parana, manteve-se estavel variando de 0,24 a 0,08/100.000 habitantes. Em Curitiba,
ocorreram dois picos em 1984 e em 1989, retornando a estabilidade que se manteve durante o

periodo de estudo. (42)

Em 2000, as mortes por asma em individuos do sexo feminino foi 23,5% mais elevadas
quando comparadas as mortes ocorridas em asmaticos do sexo masculino (1,68 Vs.

1,36/100.000 habitantes). (37)

Local da morte por asma

Ao contrario dos resultados observados em paises tais como Franga e Suécia, a maioria dos
registros de mortes por asma no Brasil ocorre em ambientes hospitalares (67,8% em 2009).

(7:43-44)

Segundo Souza-Machado e colaboradores (2009), (45) multiplas razdes podem ser atribuidas
as mortes hospitalares por asma tais como obstrucdo das vias aéreas, comorbidades, infecgdes,
retardo da intervencdo terapéutica e condigdes momentaneas de dificuldade no
reconhecimento de diagndsticos da gravidade e evolugdo da crise por parte dos profissionais
de saude. Além disso, a ma percep¢ao do grau de obstrugdo bronquica pelo paciente pode

dificultar a sua avaliag¢@o e contribuir para piores prognosticos. (45)

Noronha e Campos observaram que 36% (237) dos obitos por asfixia ocorreram nas primeiras
48 horas apds admissao hospitalar, 61% (228) chegaram a unidade hospitalar com asma quase

fatal, necessitando de terapia intensiva. (46)

Idade
As mortes por asma ocorrem mais frequentemente (84,98%) em individuos com idades
superiores a 35 anos, em média aos 64,5 anos como causa bdsica e, 69,5 anos como causa

associada ao 6bito. (36)
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INDICADORES SOCIOECONOMICOS E MORTALIDADE POR ASMA

Produto Interno Bruto (P1B), indice de desenvolvimento humano (IDH), indice de GINI e

acesso a saude.

O Produto Interno Bruto corresponde ao valor de mercado do fluxo de bens e servigos
disponibilizados em um determinado periodo de tempo. (47) As condi¢cdes de vida nao
necessariamente crescem paralelamente as condi¢cdes econdmicas de um pais. (47) Assim, o
indice de desenvolvimento humano (IDH), associa ao PIB per capita a outros pardmetros para
que a condigdoes de vida de uma determinada populacdo sejam avaliadas de forma mais
fidedigna. O IDH ¢ um indicador que considera o nivel de atendimento das necessidades
humanas bésicas tais como longevidade, educagdo e renda para fins de calculos. (48) O IDH ¢
classificado em trés categorias: 1) baixo < 0,5; ii) médio — entre 0,5 e 0,8; e iii) elevado - >

0,8. (47:48)

Para avaliacdo da distribui¢do de renda em um pais, ¢ utilizado o indice de GINI. (49) Este
indice pode variar de zero a um, onde zero ¢ a total igualdade e um a total desigualdade de
distribuicao das riquezas de um pais. Observa-se que em paises desenvolvidos, quanto maior
o IDH, mais proximo de zero esta o indice de GINI. (49) Em paises em desenvolvimento tais
como Brasil, Paraguai e Guatemala, mesmo apresentando IDH médio a alto, os coeficientes
de GINI mantém-se elevados, evidenciando a desigualdade da distribuicdo de rendas na

populagdo. (50)

O acesso a saude também tem sido considerado como indicador social de utilizagdo de
servigos basicos. Para estes fins tém sido considerados o numero de estabelecimentos de
saude, o numero de leitos privados e publicos por 1.000 habitantes, acesso a saude
suplementar, acesso a servigos regulares de saude (médicos especialistas e unidades de

satde), nimero de residentes por domicilio, entre outros. (51)

Indicadores socioeconémicos e de saude brasileiros

O Brasil foi o sétimo pais em produgio de riqueza e ocupou a 75° posi¢do mundial em Indice
de desenvolvimento Humano (IDH=0,808) em 2006, atras de outros paises latinos americanos
tais como Chile, Argentina, Uruguai, Cuba, Costa Rica, México, Panamd, Venezuela em PIB

per capita e alfabetizacdo. (51) A taxa de aplicag¢ao de recursos do PIB brasileiro ¢ de apenas
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7% para a saude e apenas 24,6% da populagdo possuem assisténcia suplementar de satde.
(52) Ha dois leitos hospitalares para cada 1.000 habitantes, sendo 0,85 leitos hospitalares
publicos por 1.000 habitantes. (7)

Em pesquisa médico-sanitaria, o Instituto Brasileiro de Geografia e Estatistica observou que a
cobertura de planos de saude privados na populagdo brasileira concentra-se em areas urbanas
e em grupos de individuos com melhores condigdes econdmicas e sociais. Cerca de 80% da
populagdo brasileira referiu ter um servigo de satide de uso regular em 2003, seja ele publico
ou privado (52), apesar de apenas um terco da populagdo brasileira possuir algum tipo de
cobertura suplementar privada de satde. (7:51-52) No entanto, a aparente melhoria geral nos
servigos de saude brasileiros (53) ¢ insuficiente j4 que 76% dos individuos de renda alta e
apenas 59% dos de baixa obtiveram acesso a médicos no pais, tornando evidente a
disparidade de acesso a satde entre classes. (54) Adicionalmente, a politica de repasse
financeiro ao servico publico brasileiro, estabelece o financiamento das internagdes
hospitalares limitado ao tamanho da populagao de cada estado, culminando em redugao do

acesso a este servigo em algumas regioes. (54)

As evidentes discrepancias na distribuicdo de renda e nos indicadores sociais € econdmicos
brasileiros posicionam o pais entre os paises mais desiguais, com acesso a Servigos e
qualidade de vida profundamente dispares entre as classes sociais. Mesmo em regides cujo
IDH apresenta-se muito elevado e/ou possuem renda média a elevada, sdo identificados focos
de desigualdade principalmente em relacdo a servigos basicos como condi¢coes de acesso a

saude, saneamento e agua potavel. (51-52)

Relacdo entre indicadores socioecondmicos e mortes por asma

Tem sido amplamente documentado que as condigdes socioecondmicas ou de
desenvolvimento humano (IDH) baixos, desigualdade social e de renda, estdo relacionadas a
maior prevaléncia de sintomas de asma e hospitalizagdo. (8:53-57) Estima-se que os impactos
individuais, sociais e financeiros gerados pela asma sejam ainda mais graves em paises em
desenvolvimento. (5) Os agravamentos dos impactos da asma em paises de baixa e média
renda ocorrem devido a fatores diversos, tais como o desconhecimento e subestimagao da

doenga por pacientes; a inobservancia das recomendacdes para o manejo da doenca por
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profissionais de saude e a dificuldade de acesso dos individuos a medicamentos inalatorios

para controle da asma. (2:4)

O desprovimento social e o acesso limitado a satde influenciam nos desfechos fatais da
asma. (34) Estudos que analisaram diversas causas de mortes, incluindo asma, concluiram que
ha associagdo entre o desprovimento social € econdomico € o aumento da mortalidade em todas
as causas de morte, notadamente mais evidentes entre as causas respiratorias. (59-63) Além
disso, barreiras étnicas também favorecem as mortes por asma devido a falta de acesso a

servigos de saude e boas condi¢des de vida em algumas localidades. (34)

Na América Latina, o risco de morte por asma eleva-se em criangas, individuos participantes
de minorias sociais e de baixa renda, e em regides com desigualdades de acesso e
infraestrutura em saude. (62) O tratamento inadequado, condi¢des precarias de habitabilidade,

estressores sociais € aumento na exposi¢ao a alérgenos contribuem e acentuam este risco. (62)

Nos EUA, um estudo realizado em bases de dados entre 1991 e 1996, evidenciou que as taxas
de mortalidade por asma foram mais elevadas em negros, individuos com escolaridade
reduzida e baixa renda. (63) No Brasil, ndo identificamos estudos epidemioldgicos que

avaliassem condi¢des socioecondmicas € mortalidade por asma.

CONSIDERACOES FINAIS

A asma ¢ um problema mundial de satde publica com elevada prevaléncia, acarretando em
sofrimento individual e familiar, elevada morbidade e custos em saude para governos e
sociedades. A morbimortalidade por asma estd intimamente relacionada a fatores
socioecondmicos ¢ étnicos culturais. As condigdes socioeconOmicas ¢ de acesso a saude
parecem influenciar no risco de morte entre os asmaticos. Esforcos governamentais para
oferecer politicas publicas eficientes e acesso equanime para o tratamento da asma podem
concorrer para redu¢do da morbimortalidade da asma. Entretanto, as informacdes sobre a
morbimortalidade da asma sdo escassas e limitadas a poucos estados brasileiros, refletindo a

baixa prioridade de atengdo a esta doenga.
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INPACTO DO PROAR (PROGRAMA PARA O (ONTROLE DA ASMA E DA RINITE ALERGICA NA BAHID)
SOBRE A UTILIZAGI0 DE RECURSOS DE SAUDE, CUSTOS E MORBI-HORTALIDADE POR ASMA EM
SALVADOR

IMPACT OF PROAR (PROGRAM FOR CONTROL OF ASTHMA AND ALLERGIC RHINITIS IN BAHIA) IN THE HEALTH
RESOURCES™ UTILIZATION, COSTS, MORBIDITY AND MORTALITY DUE T0 ASTHMA IN SALVADOR

Carolina de Souza-Machado!?, Adelmir de Souza-Machado'?, Rosana Franco', Eduardo V. Ponte!, Alvaro A Cruz!
Programa de Controle da Asma e da Rinite Alérgica na Bahia (ProAR) — Faculdade de Medicina da Bahia — Universidade
Federal da Bahia; Escola de Enfermagem — Universidade Federal da Bahia, *Escola Bahiana de Medicina e Satde Publica;

Salvador, BA, Brasil

Asma € uma doenga de elevada morbidade e custos para pacientes, familiares e governo. No Brasil, a asma posiciona-
se como a terceira causa de hospitalizacio no Sistema Unico de Satde. O tratamento farmacolégico adequado
controla os sintomas da asma, evita hospitalizacoes e mortes preveniveis. Baseado nesta premissa programas de
combate a asma tém sido implantados em diversas cidades e tém demonstrado reducio significante na morbidade
por esta doenga entre os seus beneficiarios. No Brasil existem iniciativas isoladas e ndo padronizadas, focadas em
faixas etarias e gravidades distintas da asma. O Programa de Controle da Asma e da Rinite Alérgica na Bahia
(ProAR) foi implantado em 2003, priorizando o atendimento aos asmaticos graves em quatro centros de referéncia
em Salvador. Analises preliminares de pacientes acompanhados no ProAR demonstraram expressiva redu¢io no
consumo de recursos de satide, reducio dos custos familiares e governamentais, elevacio da renda familiar e da
qualidade de vida destes pacientes. Em outro estudo realizado por meio de analise populacional, foi possivel observar
sensivel reducdo das taxas de hospitalizacio, com tendéncia a reducio da mortalidade hospitalar por asma em
Salvador apés a implantacio do programa.

Palavras-chave: ProAr, asma, SUS, recursos de satide.

Asthma is a disease of high morbidity and and costs for the patients and the government. In Brazil asthma is the third cause
of hospital admissions in public facilities. Adequate therapy can control symptoms, avoid hospitalizations and preventable
deaths. Based upon these premises, programs to control asthma have been created in several cities, with substantial
reduction in morbidity among subjects enrolled. In Brazil, there are some ongoing initiatives, but they are still isolated and
focused in different age-groups and severity of asthma. The Program for Control of Asthma and Allergic Rhinitis in Bahia
(ProAR) was launched in 2003, priorizing severe asthmas in four reference centers in Salvador. Preliminary analysis of
patients enrolled in ProAR demonstrated marked reduction in health resource utilization and in families’ and government
costs, increasing in families’ incomes and in patients’ related quality of life. Another study, by populational analysis,
identified a marked reduction in hospitalizations and in-hospital mortality due to asthma in Salvador after the

implementation of ProAR.
Key words: ProAr, asthma, SUS, health resource.

A asma é uma doenga cronica com elevada prevaléncia e
morbidade. Estd associada a crises freqiientes, gerando
redugdo da qualidade de vida, necessidade de visitas as
emergéncias, risco de hospitalizagdes ¢ mortes. Os desfechos
das exacerbagdes por asma impdem impacto substancial ao
sistema de satde e ao individuo, tornando-se um grave
problema de satide publica®. O tratamento farmacologico
adequado com corticosterdides inalatérios controla os
sintomas da asma, reduz hospitaliza¢des ¢ mortes por asfixia.
Baseado nesta premissa e na atengdo integral ao paciente, o
Recebido em 24/07/2008 Aceito em 20/10/2008
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programa nacional finlandés de combate a asma demonstrou
reducdo significante na morbi-mortalidade por esta doenga
(9, No Brasil sdo identificadas iniciativas regionais e ndo
padronizadas para o controle da asma, baseadas em diferentes
faixas etarias e estratos ?”. Por iniciativa da Faculdade de
Medicina da Bahia da Universidade Federal da Bahia e apoiado
por diversas estancias governamentais ¢ ndo-governamentais
foi implantado o Programa de Controle da Asma e da Rinite
Alérgica na Bahia (ProAR), em 2003. O ProAR prioriza o
atendimento aos pacientes com as formas mais graves de asma,
adultos e pediatricos, em quatro centros de referéncia em
Salvador. Analises preliminares de pacientes acompanhados
no ProAR demonstraram expressiva redugdo da utilizacdo de
recursos de saude, redugdo dos custos familiares e
governamentais, elevacio da renda familiar e da qualidade de
vida destes pacientes ®*®. Em outro estudo realizado por meio
de analise populacional, foi possivel observar sensivel reducéo
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das taxas de hospitaliza¢@o e mortalidade hospitalar por asma
em Salvador apds a implanta¢ao do programa (2003-2006) @V,
O impacto do Programa de Controle da Asma e da Rinite
Alérgica na Bahia sobre o consumo de recursos de satde,
custos e morbidade por asma em Salvador so relatados nesta
revisdo.

Entendendo a Asma

A asma ¢ uma doenca inflamatéria cronica das vias aéreas.
Em individuos susceptiveis, esta inflamag@o causa episddios
recorrentes de sibilancia, tosse, dor toracica e dispnéia,
particularmente & noite ou pela manha ao acordar. Estes
sintomas sdo comumente associados a obstrugdo variavel
das vias aéreas, espontancamente reversiveis ou com uso de
broncodilatadores. A inflamagao também causa um aumento
na hiper-reatividade bronquica a estimulos variaveis #*27.

A indugdo da asma pode ser fortemente influenciada por
fatores ambientais. No entanto, o risco de desenvolvimento
desta enfermidade ¢ maior quando predisposigdo genética e
exposicdo ambiental estdo simultaneamente presentes (-39,
Fatores de risco diversos podem explicar a heterogeneidade
na expressao da asma: fatores estruturais e socioecondmicos,
condigdes fisicas dos individuos, processos sociais,
exposicdes a diferentes alérgenos, estimulos psicofisiologicas,
poluentes ambientas, exposi¢des ocupacionais,
susceptibilidade e predisposi¢do individual G9.

O diagnostico da asma ¢ eminentemente clinico !> '7-29.
Medidas de fung@o pulmonar podem auxiliar no diagnostico e
quantificar a intensidade da obstruc¢do bronquica 9. A partir
da anélise dos volumes e fluxos broncopulmonares oriundos
dos resultados de testes espirométricos pode-se obter a
classificagdo dos distirbios ventilatorios segundo a sua
gravidade e a resposta a broncodilatadores 122,

A classificagdo da gravidade da asma tem como objetivos
a escolha adequada das medicagdes e o ajuste posologico de
acordo com o controle alcangado % '2, A asma pode ser
classificada de acordo com a gravidade em intermitente ¢
persistente sendo que as formas persistentes podem ser leves,
moderadas ou graves; e quanto ao controle, em asma
controlada ou ndo controlada @"-?”. O objetivo principal do
tratamento da asma ¢é o controle dos sintomas ¢ prevengao
das crises. O tratamento ¢ baseado na classificacdo da
gravidade da asma, porém o acompanhamento do paciente ¢
da eficacia do tratamento ¢ realizado por meio dos critérios de
controle da doenga®”. Os corticosterdides inalatdrios sdo as
drogas preferenciais para tratamento da asma persistente.

Brave Panorama da Asma

A freqiiéncia de asma tem se elevado mundialmente e tende
a estabilizagdo num patamar elevado'®. A sua freqiiéncia
aumenta com o grau de urbanizacdo das populacdes
estudadas. A Organizagdo Mundial da Saude projeta um
aumento da propor¢ao da populagdo mundial urbana em até
59% em 2025, o que podera concorrer para um aumento
substancial do nimero de pacientes com asma no mundo.

Com esta expectativa, estima-se que havera mais de 400
milhdes de pessoas com asma em 2025 (2,

Estima-se que 9,9% e 11,4% de pessoas tém asma na
América Latina e no Brasil, respectivamente >'®, Neste pais,
a asma representa a 3 causa de hospitalizagdes no SUS @. A
terceira fase do estudo Internacional da Asma e Alergias na
Infancia (ISAAC) identificou sibilancia em cerca de 24% entre
adolescentes em Salvador — uma das mais elevadas no pais
(30)

A morbidade e mortalidade estdo freqiientemente
associadas com a falha da identificacdo da gravidade das
exacerbacoes, resultando em tratamento emergencial
inadequado e retardo nas hospitaliza¢des % . Hospitalizagdes
por asma sdo freqiientes ¢ sdo indicadores relevantes
adotados para estimar o risco de morte ®¥, No Brasil, ocorreram
cerca de 273.000 internagdes por asma em 2007, gerando um
custo aproximado por internagao, de 361 reais. Em média 2000
portadores de asma evoluiram para a morte®. As taxas de
hospitalizacao sdo variadas, a depender do local de estudo e
caracteristicas regionais e ambientais. Ainda em 2007, a maior
parte de hospitalizagdes registrada pelo SUS ocorreu nos
estados da Bahia, Sdo Paulo e Parana, nesta ordem. Somente
na Bahia foram registradas cerca de 47.000 hospitalizacdes
neste mesmo ano . Alguns estados ¢ cidades do Brasil
mantiveram as taxas de mortalidade estaveis neste mesmo
periodo. Este mesmo padrdo ndo pode ser observado no
restante do pais.®”. Na Bahia, as tendéncias de hospitaliza¢ao
e mortalidade mantém-se estaveis, porém eclevadas. Ao
contrario do observado em outros municipios da Bahia, em
Salvador observou-se a redugdo significativa das taxas de
hospitalizacdo relacionadas a asma desde 1998, que foi
marcadamente acentuada a partir de 2003, coincidindo com a
implementa¢ao do Programa para o Controle da Asma ¢ da
Rinite Alérgica da Bahia (ProAR) ©®.

Programas de Controle da Asma

Um programa para o controle da asma pode reduzir, em
magnitude substancial a morbi-mortalidade por asma e o
consumo de recursos de saude 4. Nos EUA, Finlandia, Nova
Zelandia, Franca e Canada programas baseados na prevencao
secundaria com corticosteroides e educagao para satde tém
resultado em diminui¢do das exacerbagdes e visitas a
emergéncia, hospitaliza¢des ¢ morte por asma &131628 O
exemplo do programa nacional de combate a asma da Finlandia
tem se destacado. Este programa foi implantado e avaliado de
1994 a 2004, objetivando a melhoria na qualidade da assisténcia
a asma e reducdo dos custos para pacientes ¢ sistema de
satde. As agdes do programa foram focadas principalmente
na implementa¢do de novos conhecimentos sobre a asma,
seus mecanismos e tratamentos, principalmente na atengdo
primaria. Desde 1997 foram incluidos também os programas
de ateng@o farmacéutica e posteriormente, um subprograma
especializado na faixa estaria pediatrica. Pode ser observado
nestes 10 anos de avaliagdo, que apesar da incidéncia de asma
continuar se elevando, houve redu¢do da morbi-mortalidade
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e dos custos com a doenga: o numero de dias de permanéncia
durante hospitalizagdes foi reduzido em 54%; o numero de
asmaticos que necessitaram de pensdo por incapacidade
precoce reduziu de 9% a 1,5%; e, finalmente, os custos diretos
e indiretos por paciente ao ano reduziram na ordem de 36%
(de €1.611,00 para €1.031,00 anuais) 9.

No, Brasil, observam-se iniciativas isoladas e néo
padronizadas, restritas a abordagens de diferentes grupos de
idade e estratos de gravidade da asma @, Os principais
programas estéo listados a seguir na Tabela 1 %39,

Tabela 1. Principais programas de controle da asma 1997-2007.

Programa Cidade-Estado
Atencao as criancas com chiado no peito  Embu/SP

Paidéia, projeto asma Campinas/SP
Crianga que chia Belo Horizonte/MG
ProAR Salvador/BA
ProAR Feirade Santana/BA
Volta para casa e asma Porto Alegre/RS
Respira Londrina Londrina/PR
Catavento Goiania/GO
Proaica Fortaleza/CE
CreAS Vitoria/ES

Papa Sao Luis/MA
Respira Niteroi Niter6i/RJ
Programa de Controle da Asma Curitiba/PR

Programa de Controle da Asma e da Rinite Alérgica na Bahia

Muitas hospitaliza¢des e mortes podem ser evitadas se os
pacientes receberem tratamento adequado 323, Ciente
desta afirmacdo, com base no Plano Nacional de Asma do
Ministério da Saude, e amparo legal pela Portaria 1318 de 23/
07/2002, cujo teor garante medicagdes inalatdrias gratuitas
para tratamento da asma grave, foi implantado o Programa de
Controle da Asma e da Rinite Alérgica na Bahia (ProAR) em
dezembro de 2002 @Y. O ProAR ¢ uma iniciativa
interinstitucional de prevengdo e controle da asma, com
prioridade para o portador de asma grave, por meio de
atendimento especializado, treinamento de equipes do SUS e
fornecimento gratuito de medicagdes. O principal objetivo do
ProAR ¢ reduzir o nimero de atendimentos de emergéncia e
hospitalizagdes por asma na Bahia, melhorar a qualidade de
vida dos pacientes e reduzir os custos diretos e indiretos com
adoenca. A¢des multidisciplinares sdo desenvolvidas visando
a integracdo de ensino, pesquisa, assisténcia. As atividades
do ProAR incluem agdes de controle da asma e de identificagao
dos agentes ou co-morbidades que elevam o risco de
exacerbagdes %29,

Os primeiros atendimentos ocorreram na central de
referéncia do ProAR, priorizando pacientes asmaticos graves
com idade superior a 12 anos. Posteriormente trés novos
centros foram incorporados em Salvador, e um em Feira de
Santana, beneficiando também as faixas etarias pediatricas. A

expansdo rumo a interiorizacdo do ProAR tem sido avaliada
cuidadosamente.

Os pacientes admitidos no programa sdo acompanhados
mensalmente por uma equipe composta por psicdlogos(as),
assistente social, enfermeiros(as), médicos(as) e
farmacéuticos(as), passando ao acompanhamento bimestral
ou trimestral a depender do preenchimento de critérios de
controle da doenga. Os pacientes que atingiram o controle da
doenca e estdo estaveis, tém a medicacdo inalatoria,
corticosterdide combinado ao beta, agonista de longa agdo,
progressivamente reduzidas e substituidas por corticosterdide
inalatorio isolado. Sessdes de educacdo para satde sdo
oferecidas a pacientes e familiares pela equipe do programa,
mensalmente.

Impacto do Programa de Controle da Asma e da Rinite Alérgica
na Bahia

Redugao do Consumo de Recursos de Satde e Custos Diretos
e Indiretos para Pacientes, Familiares e Governo

Corroborando com os resultados observados no programa
de asma finlandés ¥, o estudo realizado por Ponte et al. (2007)
29 mostrou que o ProAR tem impacto substancial na economia
de recursos de saude. Este estudo quantificou a redugdo do
consumo de recursos de saude entre 269 asmaticos
acompanhados por um ano. Foram observadas redugdes de
85% nas visitas as emergéncias, 90% no numero de
hospitalizagdes por asma, 86% no niimero de dias ausentes a
escola ou ao trabalho e 67% no numero de ciclos de
corticosteroides orais.

Os custos decorrentes da asma sdo significativos e chegam
a representar cerca de 1% de todos os custos de satide em
alguns paises desenvolvidos 9. Trés quartos destes custos
se devem a despesas resultantes do controle inadequado da
doenga, como visitas as emergéncias e hospitalizagdes ** 3.
Apesar de representar apenas 5 a 10% da populagdo de
asmaticos, as formas mais graves da doenga consomem a maior
parcela (80%) dos recursos destinados a asma %),

Em um estudo de Nascimento et al. (2006) ¥, com o
objetivo de estimar e analisar comparativamente os custos
familiares e institucionais para pacientes com asma grave um
ano antes e um ano apds o acompanhamento no ProAR, foram
avaliados 64 pacientes asmaticos graves, com idade de 15 a
75 anos, provenientes de Salvador e regido metropolitana,
entre abril de 2004 e setembro de 2005. Foram apurados através
de aplicagdo de questionario de custo familiar: renda familiar e
do paciente, gasto familiar mensal com tratamento da asma,
transporte para servigo de saude e gastos extras, ajuda
financeira recebida e ajuda ndo-financeira recebida, tempo
gasto em espera ¢ no deslocamento pelo paciente e
acompanhante para tratamento da asma multiplicado pelo
numero de consultas ao servigo de satde no tltimo ano; valor
da perda de rendimentos de pacientes e acompanhantes por
causa do tratamento da asma; percentuais de pacientes e
acompanhantes que perderam emprego, aposentadoria
precoce e falta ao trabalho e/ou escola. Além destes
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indicadores foram também avaliados os custos ambulatoriais
e hospitalares com a asma em Salvador. O nimero de visitas a
emergéncia reduziu-se de 70 a 2 casos anuais, em média,
quando se comparam os periodos pré e pos-tratamento no
ProAR nestes pacientes com asma grave. Houve o relato de
quatro dias de internacdes ao ano, em média, antes do inicio
do acompanhamento, reduzindo-se a zero, no periodo pos-
tratamento. A somatoria dos custos anuais diretos e indiretos
das familias deste grupo de 64 pacientes foi de R$ 165.990,60
antes e R$ 23.725,83 apds o acompanhamento no ProAR,
representando uma economia geral de R$ 142.264,77. Apds
um ano de acompanhamento no ProAR, houve uma reducao
de 82,97% nos custos diretos e 95,58% nos custos indiretos
com a asma. A somatdria dos custos diretos totais do SUS
com este grupo de pacientes foi de R$ 181.682,94 no ano
anterior e R$ 59.345,41 no ano posterior ao acompanhamento
no ProAR.

Para analise custo-efetividade do ProAR, foram avaliados
81 pacientes com asma grave em acompanhamento no
programa. Os pacientes foram questionados sobre os custos
e eventos de saude no ano anterior ao acompanhamento no
ProAR. Estas mesmas informagdes (custos diretos e indiretos,
fun¢do pulmonar, condi¢ao clinica e qualidade de vida) foram
coletadas durante um ano apds admissao destes pacientes.
A analise comparou as informagdes coletadas neste estudo
ao manejo comumente aplicado para tratamento da asma no
sistema de saude publico local que os pacientes tinham
acesso no ano anterior a sua admissdo no ProAR. Dos 81
pacientes incluidos, 64 completaram o estudo. Os escores
de controle da asma melhoraram em 50% e os niveis de
qualidade de vida relacionados a asma também obtiveram
resposta positiva na ordem de 74%. A economia dos recursos
de satide para o governo foi de U$ 387,00 por paciente ao
ano, enquanto que para a familia estes custos também
reduziram-se acentuadamente. Este estudo demonstrou que
a estratégia adotada no ProAR oferece maior efetividade
com menor custo .

Reducdo da Morbidade por Asma em Salvador

O impacto do ProAR nas taxas de hospitalizacdo e de
mortalidade hospitalar por asma em Salvador foi avaliado
comparando as tendéncias nas taxas de hospitalizacdo e
mortalidade hospitalar antes (1998-2002) e ap6s implantacao
do ProAR (2003-2006) ©V. Dezoito mil oitocentos e trinta
(18830) eventos de hospitalizagdes por asma foram registrados
em Salvador de 1998 a 2006. As taxas de hospitalizagdo
decresceram de 12,72 para 2,25 por 10.000 habitantes (-82,3%).
A redugdo mais acentuada foi observada a partir de 2003,
periodo posterior a implantagao do ProAR. Em Salvador, foram
registradas 2230 hospitalizagdes por asma em 2003 e apenas
611 em 2006. Neste mesmo estudo identificamos que o
decréscimo da taxa de hospitalizacdo em Salvador foi mais
intenso em Salvador quando comparado com a de outras
capitais do Brasil tais como Recife (-44,82%), Belo Horizonte
(-35,1%), Porto Alegre (-33,7%) e Fortaleza (- 19,6%) @Y.

De 1998 22006, 146 6bitos hospitalares registrados no SUS
foram relacionados a asma em Salvador (0,066 por 10.000
habitantes). A mortalidade hospitalar por asma elevou-se de
1998 a 2002 e reduziu-se drasticamente apds 2003. Em 2006,
somente uma morte foi atribuida a asma no SUS ¢V, O ProAR
forneceu 220.889 unidades de medicagdo inalatdria para controle
da asma de 2003 a 2006. Uma correlacio inversa e forte entre
taxas de hospitalizacdo e o numero de medicagdes fornecidas (-
0, 801; p <0, 001) assim como entre mortalidade hospitalar e o
numero de medicacgdes dispensadas para pacientes com asma
grave (-0, 856; p <0, 001), pode ser observada ¢V,

Consideracdes Finais

A asma constitui-se em um problema de satide publica
mundial, especialmente nos paises em desenvolvimento, onde
ha tendéncia de crescimento da prevaléncia da doencga para o
patamar elavado observado em sociedades de alta renda e
costumes ocidentais ®. Seus custos sdo muito elevados para
o sistema publico de satde, para o paciente e para a familia,
com risco de hospitalizagdo e morte por asfixia @. Ainda que a
mortalidade seja habitualmente baixa ©), as hospitaliza¢des
freqlientes em muitas regides demonstram a evolucao de
pacientes para a forma mais grave da asma ©. No Brasil, tanto
as taxas de hospitalizagdo quanto as taxas de mortalidade
mantém-se estaveis em niveis elevados, principalmente em
estados como Sao Paulo, Porto Alegre, Rio de Janeiro e Bahia
©®, Em alguns paises desenvolveram-se programas de combate
a asma baseados na preven¢do secundaria de exacerbagdes
por meio de tratamento farmacolédgico, atengdo multidisciplinar
e educacdo em saude. Estes programas trazem resultados
favoraveis na reducao da morbidade e mortalidade por asma
(8.13.16.28 No Brasil, os programas de controle da asma sdo
baseados no Plano Nacional de Asma e se caracterizam por
serem iniciativas isoladas, muitas vezes, ndao-oficiais
(espontaneas), focadas em faixas etarias e gravidades da asma
variadas. Estas caracteristicas sdo distintas por que respeitam
os aspectos regionais e as necessidades de cada estado e
municipio. Precisam de incentivo e apoio oficial do SUS, para
que possam ser expandidas ??. O sucesso que muitos
programas ou centros de atendimento tém obtido no controle
da asma se deve, em sua maior parte, a esta distribuicdo da
medicacio. E importante ressaltar que esta disponibilizacio
por parte das Secretarias Estaduais de Satude deve ser
continua e ndo deve faltar medicamento.

Com base no Plano Nacional de Asma (1999) e na Portaria
1318/2002, do Ministério da Saude, foi implantado em Salvador-
Bahia, o Programa de Controle da Asma e da Rinite Alérgica
na Bahia. O ProAR ¢ uma iniciativa que mostrou resultados
favoraveis em apenas 3 anos de funcionamento. Diversos
estudos avaliaram o impacto do programa na utilizagdo de
recursos de satde, reducao de sinais e sintomas, melhoria da
qualidade de vida, reducdo de custos para pacientes,
familiares e governo, além de seu impacto nas taxas de
hospitalizagdo e mortalidade hospitalar por asma em Salvador.
Todos os estudos mostraram resultados expressivos na
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reducdo da utilizagao de recursos de satude e dos indicadores
de morbi-mortalidade. Foram também identificadas melhoria
na qualidade de vida e beneficio financeiro para pacientes e
familiares ap6s acompanhamento no ProAR, demonstrando
alta efetividade de um programa baseado na atengdo
multidisciplinar e preven¢ao secunddria a pacientes do SUS.

E necessario atentar que esta revisdo nao traca uma visao

completa do impacto que um programa como o ProAR pode trazer
apacientes e governo, uma vez que sua cobertura ainda ndo atinge
amaioria dos portadores de asma em nossa cidade. A integralizagdo
de esforgos de diversas instancias do SUS, com expansdo das
acoes do ProAR para mais centros em Salvador e em cidades do
interior da Bahia criard uma malha de controle para a asma.
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Rapid reduction in hospitalisations after an
intervention to manage severe asthma

C. Souza-Machado*'#, A. Souza-Machado*'’, R. Franco™", E.V. Ponte”, M.L. Barreto®,
L.C. Rodrigues’, J. Bousquet***# and A.A. Cruz*

ABSTRACT: Asthma is the third cause of hospitalisations due to clinical illnesses in Brazil. The
Programme for Control of Asthma in Bahia (ProAR) leads an initiative in Salvador City (Brazil) to
manage severe asthma for free. The aim of this study was to identify trends in asthma
hospitalisation in the entire city and to evaluate the impact of ProAR.

Information on asthma hospitalisations from 1998 to 2006 was collected. We analysed trends in
Salvador (2.8 million inhabitants) before and after ProAR, taking pneumonia and myocardial
infarction into account for local comparison. As an external control we obtained information on

asthma from Recife, which is the most comparable Brazilian city.

In Salvador, asthma hospital admissions declined by 82.3% (1998-2006). A greater proportion
of this reduction (74%) occurred after 2003, in parallel with the implementation of ProAR. The
reduction in asthma admissions in Recife was smaller. The rates of hospitalisation in 2006 were
2.25 per 10,000 inhabitants in Salvador and 17.06 in Recife. In Salvador, we found an inverse
correlation between the provision of medication for asthma and hospitalisation (-0.801;

p<0.0001).

A rapid reduction in asthma admissions in the entire city of Salvador was associated with
ProAR, a public health intervention targeting severe asthma.

KEYWORDS: Asthma, hospitalisation, prevention, treatment

sthma, a very common disease, is asso-
A ciated with the need for emergency

department visits, risk of hospitalisations
and deaths. Asthma exacerbations due to uncon-
trolled disease place a considerable burden on
the healthcare system, in particular in developing
countries [1]. In Latin America some 34 million
individuals have asthma [2]. In Brazil, symptoms
of asthma are found in 20% of the adolescents
and asthma is the third cause of hospitalisations
among all clinical illnesses [3, 4].

Secondary prevention using inhaled medication
can reduce asthma exacerbations. A successful
Finnish national asthma control programme
markedly reduced asthma morbidity and mor-
tality [5]. In Brazil and many Latin American
countries there is no implementation of national
strategies for asthma prevention or outpatient
management. Isolated nonstandardised initia-
tives restricted to a few cities and focusing on
distinct ages and asthma severity groups have
been implemented [6].

The combination of a high prevalence of asthma
and limited access to secondary prevention may
have led to elevated morbidity and unacceptable
mortality in Brazil. Morbidity due to asthma is
not easy to measure, but hospital admission rates
disclose the most severe episodes and conse-
quently represent a relevant indicator of the
burden of uncontrolled asthma in a population
that has access to hospitals [7, 8].

Salvador City is the capital of the State of Bahia,
located in the north eastern region of Brazil. Its
population is 2.8 million inhabitants. The propor-
tional national gross product per capita estimate
for Salvador is currently U$2,700. A major
proportion of the city’s population has no
supplementary health insurance and is covered
only by the universal public-health policies [9,
10]. It has one of the highest prevalence rates of
asthma symptoms in the country [11]. In 2003, the
Programme for Control of Asthma in Bahia
(ProAR), prioritising care for patients with severe
asthma, was implemented by the Federal

Earn CME accreditation by answering questions about this article. You will find these at the back of the printed copy of this

issue or online at www.erj.ersjournals.com/misc/cmeinfo.dtl

EUROPEAN RESPIRATORY JOURNAL

VOLUME 35 NUMBER 3

P
L
L ad *4

% 4 44 44
9 499 49 494
*94
*5 494 44 *%
*4 * 4 *
-4 *
*4 *
* d

*

*44
2994
b &0
*94

*%
*94

AFFILIATIONS

*Escola de Enfermagem,
Universidade Federal da Bahia,
#Programa para o Controle da Asma
na Bahia, Faculdade de Medicina da
Bahia, Universidade Federal da Bahia,
nstituto de Ciéncias da Sade,
Universidade Federal da Bahia,
SInstituto de Sadide Coletiva,
Universidade Federal da Bahia,
*Hospital Especializado Octavio
Mangabeira, Secretaria de Saide do
Estado da Bahia, Salvador, Brazil,
fLondon School of Hygiene and
Tropical Medicine, University of
London, London, UK,

**University Hospital, and
##INSERM, Montpelier, France.

CORRESPONDENCE

AA. Cruz

Programa para o Controle da Asma
na Bahia

Centro de Satde Carlos Gomes
Rua Carlos Gomes 270

70. andar 40060-330 Salvador
Bahia

Brazil

E-mail: acruz@ufba.br

Received:

June 27 2009
Accepted after revision:
July 22 2009

First published online:
July 30 2009

European Respiratory Journal
Print ISSN 0903-1936
Online ISSN 1399-3003

515



ASTHMA AND ALLERGY

University of Bahia School of Medicine in Salvador. A
preliminary prospective analysis of the first 269 subjects with
severe asthma followed up for 1 yr by ProAR central reference
clinic reported a reduction of 85% in emergency department
visits, 90% in hospitalisations and 67% in oral corticosteroids
use [12].

The aim of this study was to identify trends in asthma
hospitalisation rates and to evaluate the impact of ProAR in the
entire city of Salvador. This was carried out by analysing and
comparing trends in asthma hospitalisation rates before (1998-
2002) and after implementation of ProAR (2003-2006). The
trends of asthma admissions in Salvador were compared
further to those in Recife, the metropolis in Brazil most similar
to Salvador; and also to trends of hospitalisations due to
pneumonia and myocardial infarction in Salvador.

METHODS

Study design

Analysis of routine data from the public health system on
asthma hospitalisations for the entire city of Salvador, before
and after an intervention focused on the most severe cases of
asthma. This study evaluated the impact of an intervention
targeted at individuals at high risk, over the hospitalisation
rates of their whole community. We choose this indicator as a
marked early reduction was noticed while monitoring the
public health database. We decided not to include the impact
on mortality in this analysis as: 1) the number of deaths was
small and variable; 2) validation of death certificates takes
time; and 3) trends are not consistent and will require much
longer observation for accurate interpretation. In a previous
study of the cohort of subjects with severe asthma followed up
in ProAR central reference clinic, a steep reduction in heath
resource utilisation was detected, comprising hospitalisations
and emergency visits. We did not include an evaluation of
emergency visits in this study because there is no specific
information on this indicator of morbidity for the entire
population of Salvador in the public health database.
Correspondent analysis of another city with similar character-
istics was undertaken for comparison. Additional information
on hospitalisations due to pneumonia and myocardial infarc-
tion in Salvador was obtained as a local control for possible
variations in accessibility of health services. The number of
patients enrolled in ProAR and the number of those receiving
inhaled corticosteroids were also taken for analysis.

Setting

ProAR is a public health intervention project supported by
rules of the Brazilian Ministry of Health issued in 2002, which
offered reimbursement for the costs of optimal medication to
treat severe asthma. It aims to assist patients with a confirmed
diagnosis of severe asthma from the large underprivileged
urban population who are treated in the public health system
of Brazil but cannot afford the medication necessary to prevent
exacerbations. Immediate priority was given to the most severe
cases from Salvador, referred from emergency departments of
public hospitals throughout the city. The major role of ProAR
has been to catalyse an initiative that combines contributions of
all levels of public health administration (city, state and
Ministry of Health) into a programme that involves healthcare,
capacity building and research.
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ProAR is comprised of four reference centres for specialised
free medical care, pharmaceutical assistance (inhaled medica-
tion) and patient education. The education intervention was
undertaken individually at the medical consultation and
subsequently reinforced by the nurse and the pharmacist, as
described elsewhere [13]. Moreover, all patients were encour-
aged to attend a monthly group session with members of the
ProAR professional team, including a psychologist, where they
were offered short classes on varied topics related to asthma
prevention and treatment and also given plenty of time to
discuss questions and concerns. We feel this is important to
overcome phobias and beliefs that threaten compliance to
treatment.

The reference clinics are accessible to all individuals and free of
charge. A specialist checked that the referred patients
performed a spirometry test and any additional tests as
required. Those with severe asthma according to the Global
Initiative for asthma [13] were treated with regular use of
combined inhaled corticosteroid (beclomethasone or budeso-
nide) and a long-acting P,-agonist (formoterol) for mainte-
nance, plus a short-acting inhaled P,-agonist (salbutamol or
fenoterol), as needed, for rescue in accordance with current
international guidelines [13]. Patients with persistent rhinitis
received topical nasal beclomethasone concomitantly, as
recommended by the Allergic Rhinitis and its Impact on
Asthma initiative [14]. Educational sessions for patients and
family members emphasised secondary prevention and early
control of exacerbations. A particular effort was placed on
improving compliance to treatment, and has resulted in a rate
of objectively measured adherence of 83% [13]. From
December 2002 to December 2006, 1,895 patients with severe
asthma entered the programme. The research projects asso-
ciated with ProAR were approved by the ethics committee of
Faculdade de Medicina da Bahia (Salvador), and all subjects
enrolled were asked to sign an informed consent form.

While the reference centres offered specialised care and free
medication to patients with severe asthma, in order to increase
the capacity for the management of mild-to-moderate asthma,
the most experienced staff of ProAR trained 512 primary
healthcare physicians, nurses, pharmacists, social workers and
managers between 2003 and 2006 on the prevention and
management of asthma and rhinitis. To disseminate the
information of the availability of ProAR to patients with
severe uncontrolled asthma, flyers containing general informa-
tion, and the address and telephone number of the central
reference clinic were made available to all major public
hospitals in the city, with special attention being paid to
emergency department staff.

Study population

Data on hospitalisations were collected from all events
registered in the city of Salvador. Events do not represent the
number of hospitalised patients, but the number of admissions
that occurred in hospitals of Salvador among residents from
the city. For comparison, we collected the same information
from the comparable city of Recife, which is situated in the
north east of Brazil. Salvador and Recife share similarities such
as asthma prevalence, population ethnicity, climate, types and
distribution of common allergens and socioeconomic status.
Frequency of wheezing in the last year among adolescents was
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17:\:1E=S5 B Characteristics of the population in the Brazilian cities of Salvador and Recife

Characteristics Salvador Recife
Proportion of females 52.9 53.5
Proportion >10 yrs 83.0 83.2
Prevalence of wheezing in the last 12 months among adolescents 24.6 19.1

Data are presented as %. Data taken from [11].

recently reported as 24% in Salvador and 19% in Recife [11]
(table 1). Recife, like most other cities in Brazil, does not have a
comparable established asthma focused control programme,
but several institutional and individual clinics do provide care
for patients with asthma of varied age groups who have no
regular provision of free medication.

Data sources, variables and measurements

Data on hospital admission events from each month from
January 1998 to December 2006 were obtained from the
national statistical database (DATASUS) [4]. DATASUS is a
national database that is compulsorily completed from standar-
dised hospital admission authorisation forms throughout the
whole of Brazil. These forms are completed by attending
physicians at each hospital in Brazil in order to request payment
and are then confirmed by audit. Subsequently, only one centre,
located in Brasilia, manages the database and offers free access
to the information. Other studies using this database have been
published [15]. We decided not to include mortality data from
death certificates in this analysis as population data on cause of
death is available only for earlier years. Death certificates are
validated prior to their availability in the public database and it
delays the process.

The number of hospitalisation events due to asthma was
collected according to the place of residence of each individual
(Salvador City), International Classification of Diseases-10, age
group and sex. The number of hospitalisation events was
converted into hospitalisation rate and analysed separately
according to sex and two age groups: <10 yrs and >10 yrs. The
age cut-off matches the age-specific criteria adopted by ProAR for
case management and registries in the reference centres.

Trends in hospital admissions related to pneumonia and acute
myocardium infarction in Salvador were analysed and
compared to those for asthma to evaluate the possibility of
bias from the public database system and to control for any
artefact caused by variation in access to hospital care. The
number of units of inhaled corticosteroids and fixed combina-
tion of corticosteroids and long-acting P,-agonist bronchodi-
lator was obtained from the pharmacies supplying medication
to patients from ProAR.

Analysis of the data

The number of hospitalisation events was converted into
asthma hospitalisation rates by dividing the absolute number
of events per local and year-by-year population of each city,
and multiplied them by 10,000 inhabitants. The procedure was
carried out to avoid bias due to migration seasonality and

EUROPEAN RESPIRATORY JOURNAL

variations in population numbers caused by birth and deaths
in general.

Descriptive data are expressed as mean+sD. Linear regression
modelling was performed to analyse trends and calculate
differences between mean rates. The linearity equation used was:

y=p0+p1x

where y is the hospitalisation rate, x is the calendar year; p0 the
median rate and Pl the median increment. Linear regression
results are represented by a R following results. Statistical
significance of differences between proportions was calculated
using the Chi-squared test. Correlations between hospitalisation
rates and dispensation of inhaled corticosteroids by ProAR were
analysed by using Spearman’s correlation test. Differences were
considered statistically significant when p<<0-05.

RESULTS

Asthma hospitalisations in Salvador

18,830 events of hospitalisation for asthma were registered in
Salvador from 1998 to 2006. Hospitalisation rates due to asthma
are shown in table 2. The hospitalisation rates declined from
12.72 to 2.25 per 10,000 inhabitants (R2=O.873; p<0.001), a
reduction of 82.3%. The decline in hospitalisations due to asthma
for the age group <10 yrs was 78.6% (R*=0.896; p<<0.001) and
93.7% (R*=0.861; p<<0.001) for the age group >10 yrs.

A greater reduction was observed from 2003 to 2006 following
ProAR (68.15% for <10 yrs of age and 87.5% for >10 yrs of
age) compared to that for 1998 to 2002 (31.8% and 38.6%,
respectively) (p<0.001). Hospitalisation rates for acute myo-
cardium infarction and pneumonia did not decline over the
same time period (fig. 1).

Asthma hospitalisations in Recife

Recife had a reduction of 44.82% in asthma hospitalisations
from 1998 to 2006 (R*>=0.906; p<<0.001). The rate of reduction in
hospitalisations was greater in Salvador than in Recife in 1998—
2002 (-31.76% versus -14.45%; p<<0.001), especially after ProAR
from 2003-2006 (-74.2% versus -22.2%; p<<0.001). The rates of
hospitalisation due to asthma in 2006 were 2.25 per 10,000
inhabitants in Salvador and 17.06 in Recife.

Correlation between drug dispensation and
hospitalisations in Salvador

From 2003 to 2006, ProAR dispensed 220,889 units of inhaled
medication for asthma control (inhaled corticosteroids and/or
bronchodilators). We found a strong inverse correlation
between hospitalisation rates and drug dispensation (-0.801;
p<0.001) (fig. 2).
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=18 Asthma hospitalisation rates per 10,000 inhabitants in the Brazilian cities of Salvador and Recife from 1998 to 2006

1998 1999 2000 2001 2002 2003 2004 2005 2006 Variation Variation General variation”
1998-2002% 2003-2006"
Salvador
Frequency of hospitalisations 2894 3233 2659 1972 2188 2230 2016 1027 611 -706 -1619 -2283
Hospitalisation rate per 10000 12.72 14.04 10.88 7.93 8.68 8.72 7.77 3.84 2.25 -4.04 -6.47%# -10.47
inhabitants (-31.76 %) (-74.2%) (-82.31%)*
Recife
Frequency of hospitalisations 4230 4153 4522 3747 3834 3205 2576 2573 2585 -396 -620 -1016
Hospitalisation rate per 10000 30.92 30.13 31.78 26.07 26.45 2193 1748 1714 17.06 -4.47 -4.87%# -13.86
inhabitants (-14.45%) (-22.20%) (-44.82%)*

#

. variation of hospitalisation 1998-2002 (absolute and percentual); ': variation of hospitalization 2003-2006 (absolute and percentual); *: general variation of

hospitalisation 1998-2006 (absolute and percentual).*: p<0.001 for general comparison of variation between Salvador and Recife; ##: p<0.001 for comparison between

A1 and A2 in Salvador and Recife.

In-hospital asthma mortality
From 1998 to 2006, 146 in-hospital deaths were related to
asthma among residents of Salvador. Asthma mortality
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FIGURE 1. Hospitalisation rates due to asthma (M), pneumonia (@) and
acute myocardial infarction (A) in the Brazilian cities of a) Salvador and b) Recife
from 2002 to 2006. The arrow indicates the year the Programme for Control of
Asthma in Bahia implementation started.
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slightly increased from 19 deaths-yr™ in 1998 to 21 deaths-yr™
in 2002. There were 23 deaths in 2003 (0.09 per 10,000
inhabitants) decreasing to only one in 2006. In Recife, the
asthma in-hospital mortality rate increased from 5 deaths-yr™
in 2003 to 6 deaths-yr™ 2006.

DISCUSSION

In the present study we showed a trend towards reduction in
asthma hospitalisations in Salvador City from 1998 to 2006. The
rate of decline seems to be enhanced after the implementation
of ProAR, a government funded programme to assist patients
with severe asthma of all ages. ProAR started in December
2002 and is based on the existing best evidence for case
management using a multidisciplinary care approach. The
decline of the asthma hospitalisation rate in Salvador was
greater than that observed in Recife, a similar metropolis used
as a comparison. A difference of greater magnitude was
encountered between Salvador and Recife during ProAR
intervention (2003-2006) than before ProAR (1998-2002).
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FIGURE 2. Asthma hospitalisation rates (@), the number of patients enrolled
in the Programme for Control of Asthma in Bahia (OJ) and the number of dispensed
units of medication containing inhaled corticosteroids (
in combination in Salvador, Brazil from 2002 to 2006. ICS: inhaled corticosteroids.

) as a single medicine or
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Limitations of the study

The main possible limitation of the study would the greater
availability of hospital beds in the public health system in
Recife than in Salvador, making it easier to be hospitalised in
Recife. Indeed, in 2006, the availability of beds in public
hospitals in Recife was 442 per 100,000 inhabitants compared
to 235 per 100,000 inhabitants in Salvador [4]. However, we
noted that the proportional number of beds in Salvador has
grown more than that of Recife from 1998 to 2006. This gives
some assurance that the trends reported were not a conse-
quence of differences in access to hospitalisation. On the
contrary, the greater increase of availability of beds in Salvador
would favour the lack of a statistical significant difference and,
therefore, the null hypothesis.

Seasonal influences and possible bias in the Brazilian database
register were analysed by comparison of hospitalisation rates
from two distinct conditions, such as acute myocardial infarct
and pneumonia. No consistent significant trends towards
reduction in admissions due to these illnesses was found, which
provides support to the hypothesis that the steeper decline
observed for asthma admissions in Salvador was not related to
accessibility to hospitalisations in the public health system or to
data report, and is probably a result of the intervention by ProAR.
Although we did not find any clear evidence, we cannot fully
exclude the possibility that certain factors exerted influence on
our observations, such as general healthcare policies, access to
healthcare services and asthma diagnosis and management
being different between the two cities.

Reductions in hospitalisation observed in Salvador may not be
exclusively attributed to the ProAR intervention. Other factors
could be a source of variation, such as changes in the quality
and accessibility to the health services in the country in
general. In fact, the observed general trends toward reduction
in admissions due to asthma in some of the Brazilian
metropolis may reflect better management of asthma, in
general. Nevertheless, these factors cannot explain the steeper
decline in hospitalisations rates observed in Salvador in
comparison with Recife, nor the markedly lower rate of
admissions due to asthma.

The number of in-hospital deaths in Salvador was small and
the marked trend towards reduction observed after the
implementation of ProAR will not be taken as conclusive. A
much longer follow-up is necessary to allow for definitive
interpretations and will be conducted.

It would be desirable to strengthen the observations of this
report with other outcomes. We are relying on hospitalisations
only. However, in dealing with population outcomes in a low-
resource setting one cannot avoid taking into consideration
hospital admissions as a good proxy of morbidity in diseases of
low letality. Itis relevant as it indicates risk of death and cost. We
have shown a steep reduction in the number of emergency visits
and oral corticosteroids utilisation, as well as better asthma
control and improved quality of live in observational studies of
the ambulatory cohort of subjects with severe asthma followed
up by a ProAR central reference clinic [12].

Interpretation

Asthma hospitalisations were taken as the indicator of
morbidity in this evaluation of the impact of ProAR as it
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reflects the prevalence and the severity of asthma, and may
predict risk of death [7, 16]. In the present study, asthma
hospitalisation rates in Salvador were compared to those
observed in Recife. Both Salvador and Recife are implementing
primary healthcare programmes for the city’s populations.
Recife has active public health clinics providing asthma care,
but has not developed yet a comprehensive programme
focusing on severe asthma comparable to ProAR. Inhaled
corticosteroids are the recommended therapy for control of
persistent asthma. These medications were shown to reduce
morbidity and mortality related to asthma [17, 18]. Ecological
studies in different countries in Latin America correlate
consumption of inhaled corticosteroids inversely with asthma
deaths [2]. Various studies have shown that early and intensive
patient education, on top of adequate treatment, is effective in
reducing emergency visits and hospitalisations among
enrolled subjects from low-resource settings [6]. The novelty
of the observation reported herein is the demonstration of a
marked impact of a community based intervention over
hospitalisations (74% reduction) of the entire population of a
city of 2.8 million inhabitants within 3 yrs. An intervention in
Londrina (State of Parand, Brazil; 500 thousand inhabitants)
aimed at increasing the capacity of the primary healthcare
work force and strengthening the health system for asthma
control, as opposed to our prioritisation of the control of the
most severe cases, has recently demonstrated a 32% reduction
in asthma hospitalisations in a similar time frame [19]. In
Finland, a high-income country of 5.3 million inhabitants, a
54% reduction in hospitalisations over 10 yrs was shown after
their asthma programme was implemented [5]. To our knowl-
edge, we report on the first demonstration of a rapid and
dramatic impact of a targeted public health intervention for the
control of asthma in a large city within a developing country.

A study comparing patients with severe asthma 1 yr before
and 1 yr after admission to ProAR reported a reduction in
emergency department visits and hospitalisations of >80%
[12]. The present study is based on a public health database
from which the number of hospital admissions by cause and
city of residence was obtained. Due to confidentiality precau-
tions it is not possible to know which of the patients who were
hospitalised attended our intervention programme. In the
future, while looking at asthma mortality and hospitalisation
trends, we intend to ask for a special authorisation to perform
linkage analysis combining the database of ProAR patients and
DATASUS. The precise number of severe asthmatics in
Salvador is unknown. However, projecting the preliminary
results to the whole of the population assisted by ProAR, and
considering it might avoid one hospital admission for each
patient per year, >1,000 hospitalisations could be prevented
every year. Indeed, moving from preliminary estimates to data
analysis we noted that 1,619 hospitalisations due to asthma
have been averted in the city of Salvador in the final year of
analysis (2006). ProAR may have matched the hypothetical
expectations well over the already declining trends.

The reduction of hospitalisations in Salvador was not clear
from 2003 to 2004 and was only clear in 2005 and 2006. The
explanation to this progressive effect, resembling a dose-
response curve, is the cumulative enrolment of patients with
severe asthma, as presented in fig. 2, which took place over the
study period.
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The data presented herein reiterate the current knowledge that
the more patients with asthma who have access to inhaled
corticosteroids the less likely they are to be hospitalised for
asthma, and adds evidence on an efficient strategic prioritisa-
tion for community interventions for control of asthma that
may be extremely useful in communities of limited resources.

The intervention for control of asthma implemented by ProAR
comprises a multifaceted approach including several inter-
related crucial steps: 1) screening of referrals for asthma
severity; 2) differential diagnosis and investigation of comor-
bidities; and 3) treatment planning, pharmaceutical assistance
and education. All of these three items have previously been
proven to be important for case management. In this study we
assessed the whole of the approach and we cannot draw any
inference from the role of individual components.

The high proportion of adherence to the treatment we have
reported in ProAR [13] certainly contributes to the favourable
results. It was made possible by the provision of free
medications. It would be very difficult to obtain a comparable
rate of compliance within this low-resource setting had the
patients needed to pay for their care or their medication.

Some studies have raised concerns regarding the long-term
safety of long-acting P,-agonist bronchodilators, which might
be associated with risk of hospital admissions and deaths [20-
22]. Our results indicate that any potential risk of hospitalisa-
tions has been largely surpassed by the benefit of our approach
to the management of severe asthma, including the use of
combined long-acting Br-agonists and inhaled corticosteroids
as recommended by current guidelines.

Generalisability

Asthma is a global health problem, which causes relevant
morbidity, numerous deaths and high costs to the families and
to the health systems [1, 2]. The costs of asthma are related to
the severity of disease [1] and hospitalisations represent 50% of
all the expenditures with asthma [23, 24]. A study of cost-
effectiveness performed to evaluate ProAR showed that the
intervention resulted in incremental economy to patients, their
families, and the health system [25].

Although asthma hospitalisations have decreased in recent
years in Brazil, in large urban centres such as Recife and
Salvador hospitalisations have decreased slowly since 1998
(table 2). In Salvador, the implementation of ProAR in 2003 has
probably accelerated these declining trends. In the present
study the number of inhaled medications dispensed for asthma
control was inversely correlated with hospitalisation rates.

The most important novel observation of this study is the rapid
reduction in asthma admissions in a city of 2.8 million
inhabitants after a focused intervention targeting patients at
greater risk. This observation needs to be reproduced in other
locations as it would be of remarkable importance to public
health in countries with high morbidity due to asthma and
limited resources. We speculate that the most important factors
that determined our favourable results were: 1) a considerable
proportion of patients with severe asthma with no access to
good quality care, including affordable medication at baseline;
2) establishment of treatment with the most effective and safe
medications; 3) an education programme to increase compliance
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to proper medication use and 4) a referral system made easy for
patients and the health services. Given these four conditions it
seems unlikely that a similar intervention may fail.

Conclusion

A public health intervention for asthma control targeted at the
most severe cases, providing free health care and medication
was associated with a rapid reduction in asthma hospital
admissions in Salvador, Brazil.
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ABSTRACT

Objectives: To evaluate trends in asthma mortality (asthma-M) from 1998 to 2009 and its
associations to access to health services and socioeconomic indicators. Methods: We
collected, from a national database, the number of deaths due to asthma between 1998 and
2009, for each state and region of Brazil. Socioeconomic indicators such as human
development index (HDI), Gini coefficient and GDP per capita, access to supplementary
health, number of hospital beds, number of health establishments, persons per household and
place of occurrence of deaths were obtained from official sources. We used simple linear and
gamma regressions. Spearman correlations were used for socioeconomic indicators and health
access in the triennia 1998-2000 and 2007-2009. Results: In the period 1998 to 2009 there
were 31,843 asthma deaths in Brazil. The mean M-asthma in the country during the period
was 1.491/100,000 inhabitants. The trends of asthma mortality rates present a slight decline in
Brazil, whereas there are marked regional differences. A declining trend was observed in the
Southeast, South and Midwest regions, while M-asthma has risenin the Northeast. In the
period 1998-2000, GDP per capita, number of health facilities and number of people per
household were directly associated with the M-asthma; in the period 2007-2010, only the Gini
coefficient was directly correlated to the M-asthma. Conclusion: In Brazil, the mortality rates
for asthma during the study were in slight decline. However, while it is declining in the most
developed regions has increased markedly in the disadvantaged Northeast and correlates with

socioeconomical disparities.

Keywords: asthma, mortality, socioeconomic indicators, access to health care.
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INTRODUCTION

Asthma is a common disease and causes approximately 250,000 premature and preventable
deaths globally each year.(1) This illness contributes to a high utilization of health resources,
immeasurable human suffering and reduced quality of life of individuals.(2-3) It is estimated
that in developing countries the losses caused by asthma are more intense (4) due to factors
such as: 1) lack of information and neglect of patients about the disease, ii) failure to follow
recommendations for disease management by health professionals, iii) limited access of
individuals to public health services; and iv) lack of access to effective anti-asthma

treatment.(2-3)

The specific mortality for asthma is an indicator of quality of health care and disease
control. A stabilization or reduction of deaths from asthma has been demonstrated in several
countries such as France, Germany, Italy and New Zealand. However, in low and middle-
income countries a high mortality, probably related to poor access to health services and

social disadvantage is still observed. (4-8).

Brazil is a country of continental dimensions, comprising 27 states with varied social and
economic profile and with very heterogeneous supply and access to health services. (9) The
underprivileged strata of Brazilian population may be more susceptible to ineffective health
practices and therefore more vulnerable to death from asthma. (9) Policies for asthma control

aimed at the entire population have not been a public health priority in Brazil.

Better understanding the relationship between a disease and its social determinants may lead
to the implementation of health policies potentially more effective and appropriate to the
epidemiological characteristics of each population. This study was developed in order to
contribute to understand how socioeconomic and health care heterogeneity may influence
asthma mortality in different regions and states in Brazil. This study aims to evaluate the time
trends of asthma mortality from 1998 to 2009 and its associations with indicators of access to

health care and socioeconomic status.

METHODS

Place of study - a brief overview of Brazil
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Brazil is a country located in the Eastern part of Latin America with an estimated population
of 190,732,694 people, 84% living in the urban areas.(10) The population is predominantly of

young adults and adults, mostly concentrated in the Southeast and Northeast of the country.

Twenty-seven states are grouped into five macro regions (North, Northeast, Midwest,
Southeast and South), which have different populations, climates and socioeconomic

development. (10)

Brazil was the 8th country in the world in Gross Domestic Production (GDP), but occupied
the 75th position in the Human Development Index (HDI = 0.808) in 2006, ranked below
other Latin American countries such as Chile, Argentina, Uruguay, Cuba, Costa Rica,
Mexico, Panama, Venezuela in per capita GDP and literacy. In Brazil, there is evident and
marked imbalance of income distribution (9) and only 24.6% of the population has
supplementary private health care coverage. (11) There are 0.85 public hospital beds per
1,000 inhabitants, unequally distributed. (11)

Study design and data sources

This is a time trend ecological study, from population-based information on asthma deaths
obtained from the national database of the Mortality Information System (SIM) of the
Ministry of Health of Brazil. SIM is a national epidemiological surveillance system, which
aims to capture data on deaths in the entire country. The input document is the Death

Certificate (DO), standardized across the country.

Information collection and study variables

We collected the yearly numbers of asthma deaths by place of residence, defined according to
the International Classification of Diseases — 10, from all the states of Brazil for the period
1998 to 2009. The deaths were stratified by gender, age and place of occurrence of death

(street, deaths in hospitals, other health care facilities, home and other places).

Gross domestic product (GDP) per capita, number of residents per household, human
development index (HDI) and the Gini coefficient for each Brazilian state and throughout
Brazil were provided by the Brazilian Institute of Geography and Statistics (IBGE). The

number of beds, number of health facilities in each state and further access to health care were
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provided by the National Registry of Health (CNES). The socioeconomic information was

related to two periods: demographic census from years 2000 and 2010.

Analysis series

Mortality rates for asthma were calculated by dividing the specific number of deaths by the
number of residents in each region or state for a period of analysis and multiplied by
100,000. For trend analysis, we used simple linear regression. Gamma regression with log
link was used to analyze the general trend in Brazil, due to poor prediction observed in the
simple linear model fit. The rate trend was classified as increase, decrease or stability. It was
considered stable when [] coefficient was equal or close to zero. The geographical
distribution of mortality rates for asthma was made in maps using the software Tab Win.

(12) A p value <0.05 was considered statistically significant.

Correlations between asthma mortality rates and socioeconomic indicators

We used the Spearman test for correlations between the asthma mortality rates by Brazilian
states and their Human Development Index (HDI), the Gini coefficient, GDP per capita and
number of hospital beds, supplementary health insurance, number of health establishments,
and number of residents per household. The state mean mortality rates in the triennium 1998-
2000 were related with socioeconomic and health information from 2000 national census and

for the triennium 2007-2009 the same variables were used and compared to the 2010 census.

RESULTS

Asthma mortality rates in Brazil

The Brazilian population ranged from 161,790,182 million in 1998 to 191,48,1095 million in
2009. Women represent 51% of the population. In the period 1998 to 2009 there were 31,843
deaths due to asthma registered in Brazil. The mean mortality rate in the country was
1.491/100,000 inhabitants in the period. The lowest rate was observed in 2009 (1.32 / 100,000
inhab.) and the highest were 1.68 and 1.67/100,000 inhabitants in 1998 and 2006,
respectively. There was a decrease in mortality rates (b= - 0.016, P = 0.0001) for the period
studied. Some 69.6% of the deaths occurred in hospitals or health facilities.
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Mortality according to gender and age groups

Asthma mortality rates were higher in women than in men (proportional mortality: 61% vs.
39%). In woman and man, respectively, they were 1.98 and 1.37 / 100,000 inhabitants in 1998
and 1.66 and 0.96 / 100,000 inhabitants in 2009. There was a significant downward trend in
mortality for males [b =- 0.021(ICgs--0.039, -0.004), P = 0.023] but not significant for women
[b=-0.015, (ICy5--0,039:0,008), P =0.178].

Mortality rates by age group showed marked reductions for individuals <1 year and between
55 to 74. In those aged 5 to 24 years it remained stable. The other age groups had minor
decline in their rates of asthma mortality during the study period. Individuals older than 75

years had the highest rates and remained stable (Table I).

Asthma mortality for Brazilians states and regions

States

We observed wide variations in mortality rates for Brazilian states, from 0.48/100,000
inhabitants in Amap4 (North) to 2.47 / 100,000 inhabitants in Ceara (Northeast). In general, it
is observed that the states in the South, North and Northeast had the highest rates in the period
studied (Figure I). The time trends in the states decreased or stabilized, except for five states
of the Northeast region of the country (Sergipe, Piaui, Rio Grande do Norte, Maranhdo and
Paraiba). The state of Bahia had non-significant trend to higher rates. The state of the Espirito

Santo, despite the recent reduction in mortality rates showed the highest rate in the Southeast.

Regions

The lowest mean mortality rates were observed in the states of the North (0.86/100,000
inhab.) and Midwest (1.11/100, 000 inhab.). The highest mean asthma mortality rates were
observed in the Northeast (1.77/100,000 inhab.) and South (1.63/100,000 inhab.). The
Northeast experienced the largest increase in absolute number of deaths and mortality rates
for asthma during the study period and it is the only region of the country with a marked time
trend toward increasing mortality. Mortality rates in Southeast, South and Midwest tend to

decline, while the North presented a tendency to increase, albeit non-significant.
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Correlation between mortality rates due to asthma, socioeconomic and access to health

indicators

We observed that in the three year period 1998-2000, GDP per capita was correlated with
higher mortality rates from asthma (rho = 0.383, P = 0.04), greater number of health facilities
(rho = 0.382, P = 0.045) and smaller number of residents per household (rtho = -0.432, P =
0.02). In the period 2007-2009, deaths from asthma correlated directly with the Gini
coefficient (rho = 0.556, P = 0.0002) and inversely with the HDI (rtho = - 0.355, P = 0.063). In
the period 1998 to 2009, mortality rates from asthma were correlated only with number of
persons covered by supplementary health (tho = 0.421, P = 0.026). The other correlations

examined for these same indicators were not significant (Table II).

Correlation between deaths due to asthma, socioeconomic indicators and access to health in
age group from 5 to 34 years old

For this age group in which a diagnosis of asthma is more specific, in the triennia 1998-2000,
we observed only GDP per capita was correlated with higher mortality rates (rho=0,378; P=
0,48). In the triennia 2007-2009 mortality rates correlated directly with the number of health
facilities (tho=0,459; P=0,014) and inversely with the number of residents per household
(rho=-0,491; P=0,008).

Number of hospital beds (rho = 0,575; P=0,001), health facilities (tho = 0,526; P = 0, 04) and
number of persons covered by supplementary health (rho = 0,668; P = 0, 0001) were directly
correlated with asthma mortality rates when we analyzed all the study period (1998-2009).
Asthma mortality was higher when number of residents per household were smaller (rtho =
0,593; P= 0,001). The other correlations examined for these same indicators were not

significant (Table II).

The mapping of asthma mortality rates in Brazil shows change in the epidemiological
behavior of the disease. The greatest concentration of deaths in urban industrialized developed
regions and states in 1998, moved onto regions with the lowest HDI, lower income and higher

Gini coefficient in Northeast the last three years of the study period. (Figure II).
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DISCUSSION

In this study we observed that the rate of the global asthma mortality in Brazil showed a slight
decline over the period from 1998 to 2009. However, looking the 27 states we observed a
sharp rise in mortality rates in five states in the Northeast region. Furthermore we observed a
changing pattern of asthma mortality, initially concentrated in developed and industrialized
states (1998-2000 triennium) moving into those states and regions of disadvantaged social and

economic conditions in the triennium 2007-2009.

A stabilization or reduction of asthma mortality rates was observed in many developed and
developing countries around the world.(8;13-14) In Brazil, the decline is less marked and the
mean mortality rate during the studied period is higher than those observed in some developed
countries such as Colombia, Paraguay, Australia and the United States. All these countries

share with Brazil a high prevalence of asthma. (15-16)

We observed varied rates of asthma mortality for different age groups, the highest found
among the oldest age category, which have been described by other authors.(17-
18) Individuals over the age of 75 years had rates 87 times higher compared to the range of 5
to 34 years in the period evaluated. The Brazilian population older than 75 years comprises
approximately 5 million individuals, and from 5 to 34 years are about 101 million people in
Brazil. (12) This disparity is likely due to misclassification and confusion with other
wheezing conditions such as chronic obstructive pulmonary diseases (COPD) in this age
group, a disease of higher lethality and high prevalence in the elderly. On the other hand, in
Brazil, studies have shown the erroneous reporting of COPD as a cause of death by
asphyxiation, rather than asthma, especially in older age groups. (16; 19) Further, it is
possible that sudden deaths due to asthma at home or public places are attributed to other

causes, contributing to underreporting and underestimation of asthma mortality.

Children younger than 1 year showed the sharpest decline in the number of deaths during the
study period. This trend has been reported in Brazilian historical series since 1980. (19)
Factors such as the development of the strategy of health care for children (AIDPI) and health
family program may have contributed to this improvement.(20; 21) Again, in this age group,
the diagnosis of asthma is always uncertain, although wheezing conditions are very frequent

and may persist into latter ages. Most wheezing episodes in infancy are related to viral
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respiratory infections. Therefore, analysis of asthma mortality in this age group is rather

imprecise and may not be taken into consideration as the most relevant.

The analysis of mortality for each state and region of the country showed that the highest rates
were observed in the South and Northeast of Brazil. Various factors, biological, social or
economic, and the access to good quality of health care may have influenced these results.
(8) A remarkable disparity between the trends observed for the Southeast and Northeast of the
country requires more detailed evaluation. While in the South there is a sharp decline in
asthma mortality rates, in the Northeast there is a robust increase, especially in the poorer

states.

The risk of death from asthma has been associated with latitude, weather conditions, allergen
sensitization, and occurrence of acute viral respiratory infections, unfavorable socioeconomic
conditions and exposure to smoking. (4;22-29) Access to health services and medications
should also be considered. (30) Populations with poorer access to health tend to have a greater
risk of exacerbations and deaths due to asthma. (7;31) Exposure to risk factors can be
influenced by inequalities in health. Inequalities in access to health are also related to the
development of asthma.(31) It is noteworthy that the risk of premature and preventable deaths
due to asthma is increased in regions of extreme inequality.(7) Brazil is a middle-income
country, where wealth distribution and access to health services are extremely
uneven. Disparities in human development and socio-economic status for Brazilian regions

are also related to the number and quality of health services. (9)

In Brazil, the coverage of private health insurance is not distributed uniformly among the
population either, being higher in urban areas and groups of individuals with better social and
economic conditions. Theoretically the coverage of the public health policies is universal and
offers an option to those not insured privately. However, despite a general improvement in
health services in Brazil (32), Paim et al. (33) estimated that only 76% of individuals with
high-income and only 59% of individuals with low-income have proper access to
health. Additionally, as a policy for financial support to public health services, the Brazilian
government reduced the funding for hospital admissions to be equivalent to the population
size of each state, resulting in less resources and limited access.(33) The improvement in the
quality of health services in the most developed, and the disparities in disadvantaged states
and regions may have contributed to the change in the epidemiological trends of asthma

mortality observed in the two three-year periods compared 1998-2000 and 2007-2009.
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A high mortality due to asthma, which is largely preventable with simple interventions (34),
suggests lack of effective primary care for asthma, which could allow secondary prevention of
exacerbations. (35) The observation that 69% of asthma deaths occur within health care

facilities suggests delays and inefficiency of the health care provided.

Several studies indicate that underprivileged socioeconomic conditions and human
development (HDI), social inequality and a low income per capita (GDP) are related to higher
prevalence of asthma symptoms and hospitalizations.(6;21;36-38) In spite of the relationship
between GDP per capita and the prevalence of symptoms, proper treatment and as well as
environmental exposures can modify this relationship.(39) In Brazil, there are large

discrepancies in income distribution and social indicators.

We noted in the triennium 1998-2000 that a higher per capita GDP was correlated with higher
number of deaths due to asthma, as well as greater number of health facilities and fewer
residents per household. Several epidemiological studies have documented the inverse
relationship between allergic diseases and number of siblings, birth order and number of
individuals in the family.(40-42) Some studies suggested that atopy is negatively associated
with family size and the number of individuals per room.(43) But, recent studies have
indicated that the population attributable fraction for atopy in asthma can be rather small in
low-income settings(44), and that the risk of non-allergic asthma is associated with

poverty.(22)

In the last triennium of the analysis (2007-2009) however, deaths from asthma correlated with
greater inequality of income distribution (Gini coefficient) and low HDI. The map of asthma
mortality rates in Brazil also exhibits higher concentrations of deaths in the regions of low
income. The existence of inequalities, especially in relation to basic services as access to
health, even in places with a medium- to high-income possibly explains variations in the

mortality rate in a scenario of socioeconomic indicators so interdependent.(9)

There are no reports on epidemiological studies that relate directly asthma mortality and
social determinants in Brazil, to our knowledge. Low- income, unequal distribution of income
and health services are likely associated with lack of good practices for asthma control, by
contributing to a culture of neglect by patients, health professionals, health managers and
policy makers. Asthma has never been a public health priority in Brazil, despite its high

prevalence and health services utilization. Asthma deaths cannot be prevented if this common
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ailment is not recognized as a major public health issue and given the proper priority, for best

practices in primary health care supported by reference centers.

Limitations

Ecological studies are typically high power descriptive and hypothesis-generating endeavors
but bear little analytical possibilities. The study design adopted does not allow for inferences
about the causes of asthma mortality. Another limitation was the use of secondary data from
records of death certificates, as the accuracy of death certificates in Brazil and in several other
countries is far from ideal. (45-46) Despite the limitations in the precision of the diagnosis of
the cause of death or inadequate completion of the certificate, death certificates are important
tools for surveillance (47) and have acceptable accuracy for asthma, mainly for individuals

aged 5 to 34 years. (47-48)

CONCLUSION

Asthma mortality is still high in Brazil. From 1998 to 2009 there was a slight reduction in
mortality rates in general, but a contrasting trend for increase in some states of the
underprivileged Northeastern Region. Low human development and greater inequalities were
related to higher asthma mortality rates in recent years (2007-2009), as opposed to the pattern
observed from 1998 to 2000, when asthma deaths were more frequent in the urban

industrialized wealthier regions of Brazil.
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Table 1. Mortality rates due to asthma per 100,000 inhabitants, according to ages groups in Brazil (1998-2009).
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Table I1. Correlation between asthma mortality rates, Brazilian socioeconomic indictors and access to health, according to period of

analyses.

Period 1998-2000 P 2007-2009 P 1998-2009 P
General (all groups)

Indicators

HDI 0.256 0.189 -0.355 0.063 -0.029 0.883
GDP per capita 0.383 0.044 -0.284 0.143 -0.074 0.707
Gini Coefficient 0.236 0.227 0.556 0.002 0.129 0.513
Residents per

household -0.432 0.022 -0.135 0.442 -0.351 0.067
Hospital beds 0.192 0.327 0.238 0.223 0.365 0.056
Suplemmentary health - - - - 0.421 0.026
Health facilities 0.382 0.045 0.266 0.171 0.322 0.095
For age group 5 to 34 years old

Indicators

HDI 0.275 0.157 0.218 0.266 0.366 0.055
GDP per capita 0.378 0.048 0.285 0.142 0.328 0.088
Gini Coefficient 0.198 0.313 0.190 0.334 -0.032 0.873
Residents per

household -0.367 0.055 -0.491 0.008 -0.593 0.001
Hospital beds 0.228 0.244 0.333 0.083 0.575 0.001
Suplemmentary health - - - - 0.668 0.0001
Health facilities 0.356 0.063 0.459 0.014 0.526 0.004




20
21

22
23

24
25

Figure I. Asthma mortality rates per 100,000 inhabitants in Brazilian regions and

states.
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'For better visibility, the graph for region Northeast does not depict information of asthma mortality rates in the
states of Alagoas, Bahia, Ceara e Pernambuco.
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Figure I1. Distribution of asthma mortality rates from 1998 to 2009 in the Brazilian states.
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ABSTRACT

Objective: To analyze time trends in asthma mortality (M-asthma) and its geographical
distribution in Salvador, Brazil, between 2000 and 2009, correlating mortality rates with Life
Condition Index (LCI). Methods: Descriptive ecological study. Salvador is divided into 93
information zones (IZ) defined by geographic landmarks and have varied and heterogeneous
socio-economic features. We analyzed deaths from asthma between 2000 and 2009 (SIM /
DATASUS), according to the place of residence, and calculated mortality rates (M-asthma)
per 100,000 inhabitants. For trend analysis, we used simple linear regression. The
geographical distribution of M-asthma held by 1Z, stratified according to quartiles in high,
average, low and very low LCI. The test verified the Moran's I autocorrelation between areas.
The correlation between asthma mortality rates and LCI was evaluated. Risk areas were
identified using Kernel method. Number of asthma deaths and number of public primary
health care and emergency units were correlated using Spearman test. Results: The M-asthma
in Salvador between 2000 and 2009 was 1.542/100,000 inhabitants, with a declining trend (3
=-0.49, p=0.016). The M-asthma were predominantly higher in women, however, tending to
decrease. 78% occurred in health units. We geo coded 402 (97, 57%) of registered deaths
between 2000-2009. The mapping of M- asthma showed higher concentrations of asthma
deaths in central and west 1Z. Correlations between M-asthma and LCI were rho= -0.139;
P=0.184. We observed higher M-asthma in better LCIs. Conclusion: The M-asthma in
Salvador between 2000 and 2009 is declining. M-asthma mortality distribution by IZ suggests
multi-environmental factors could determine risk areas. Low LCI seems to work as a
protection factor. Results indicate that the current practices in health facilities may not be able

to prevent deaths from asthma in Salvador.
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INTRODUCTION

Asthma is a chronic disease of high morbidity and preventable mortality, considered as a
serious public health problem worldwide. It is estimated that asthma affects more than 300
million people and is responsible for 250,000 deaths per year globally. (1) In Brazil, some
2,640 deaths have been recorded yearly, many of them in cities in the Northeastern Region of

the country in 2009 (2).

The number of hospitalizations and deaths from asthma are related to the prevalence of the
disease, but also relevant indicators of quality of care and efficiency of health services. Other
factors such as climate and environmental exposure to pollutants, cultural, socio-economic
development and genetic characteristics might contribute to increased risk of death by

suffocation in asthmatics. (3-5)

The International Study of Asthma and Allergies in Childhood (ISAAC) phase I and III
identified high frequencies of asthma in English speaking countries and Latin America. (2:6)

In Brazil, 24.3% of adolescents have symptoms suggestive of asthma. (2:7)

Salvador, the third city of Brazil in population, with 2.9 million inhabitants, located in the
Northeastern Region, has one of the highest prevalence rates of asthma in Brazil (24.6%) and
recorded 42 asthma deaths in 2009. (2:3) Belem, in the Northern Region has 23.1% and Sao
Paulo, in the Southeast, 21.9% (2).

From 1998 to 2006, We documented (8) a reduction of 82.3% of hospitalizations for asthma
in the city of Salvador (Bahia-Brazil), more pronounced from 2003 after the implementation
of a multi professional intervention program in public health, based on four reference clinics
for medical, pharmaceutical and nursing regular support and follow up, free inhaled asthma

medications and building capacity of municipal public health staff (8).

Health practices implemented in the City, which have been associated with a significant
decline in hospitalizations for asthma (8), as well as better living standards, may have

consequences in the trends of asthma mortality in Salvador.
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Thus the aims of the present study were: i) to estimate the trend in asthma mortality (M-
asthma) in Salvador-Bahia from 2000 to 2009; ii) to analyze the distribution of asthma
mortality rates in different information zones (IZ) of the city; iii) to identify risk areas for
asthma deaths; and iv) to correlate them to life condition index (LCI) of information zones

a12).

METHODS

Place of study - Salvador, Bahia

Salvador is the third largest city in Brazil in population, with 2.9 million inhabitants. It is
situated in the Northeastern coast, and has a humid tropical climate. Gross domestic product
per capita among its inhabitants is approximately $ 6,000/year, features of medium-high HDI
and a GINI coefficient of 0.49 (9). Some 70% of health coverage is held by the Brazilian
public system that consists of 367 public facilities and a complementary network, of which 83
are primary care units, 41 units of a family health program, 43 hospitals (with inpatient units)

and 44 are emergency facilities. (2:9)

Salvador is divided into 93 information zones (IZ). The IZ correspond to spatial areas of
Salvador city, based in homogeneous socio-economic, infrastructure and compatible with
census sectors of Brazilian Institute of Geography and Statistics. The IZ were grouped into
quartiles according to the live condition index (LCI) in “High LCI”, “Average LCI”, “Low
LCI” and “Very-low LCI”. Live condition index (LCI) is based in five socioeconomic
indicators of the Brazilian Population Census: family income, number of slums, residents per
room, education and sanitation. The higher the score the LCI, the smaller the local conditions.

Distribution of IZ in the city of Salvador is showed in figure 1.

Study design

This was an ecological spatial cluster study with information from the databases of the
National Information System (SIM; www.datasus.gov.br), Ministry of Health of Brazil. SIM
is a national epidemiological surveillance system, which aims to capture data on deaths in the

country and to provide audited information on mortality of the Brazilian Health System.
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Information collection and study variables

We collected the number of asthma deaths by place of residence, according to International
Classification of Diseases-Chapter 10, registered in the City of Salvador - Bahia, Brazil from
2000 to 2009. The death records were stratified by sex, IZ and place of occurrence of death

(street, in-hospital deaths, death in other health care facilities, home and unspecified sites).

The resident population for each IZ was obtained from Companhia de Desenvolvimento
Urbano da Bahia (CONDER) (www.conder.ba.gov.br). (10) Indicators for calculate LCI were
obtained from the Instituto Brasileiro de Geografia e Estatistica (IBGE) related to year 2000.

Analysis series

Deaths from asthma were converted to mortality rates (M-asthma) by dividing the number of
deaths from asthma by the number of residents of each IZ or city for the review period and

multiplied by 100,000. The tendency of M-asthma was calculated using linear regression.

Geographic distribution of mortality rates for asthma by information zones in Salvador

The digital maps by information zones for distribution of M-asthma were provided by the
Companhia de Desenvolvimento Urbano (CONDER). (10) The distribution of deaths
and health facilities in Salvador were georeferenced by latitude and longitude and identified
with LOCALIZA software for Windows 2.0. The geographical distribution of M-asthma was
obtained by the software Arcview 3.3®.

The specific M-asthma was calculated for 91 1Z. For this calculation it was considered the
total number of asthma deaths and residents of each IZ in the period of study and
subsequently distributed on the city map. IZ numbers 074 and 076 belonging to the
metropolitan  region of Salvador, but not to the «city were excluded.
Moran's I analysis was performed to verify the influence of nearby areas (neighboring
districts). The value of the global Moran index ranges from -1 to +1, and indexes equal to 0

(zero) are indicators of absence of autocorrelation.
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Method of Kernel identified point’s density (risk areas) and interpolation in the distribution
map of events. This analysis considered the density of points per square kilometer, with

adaptive radius and quadratic function.

Live Condition Index and asthma mortality associations

The correlation between M-asthma and Live Condition Index (LCI) was assessed by means of
the nonparametric Spearman’s test. Additionally, it was calculated asthma mortality rates for
each 1Z, stratified by LCI. The relative risks for each stratum of LCI were calculated
considering mortality rates by IZ and always taking as the gold standard, the highest stratum

of LCI. We considered statistically significant p values <0.05 and 95% confidence interval.

RESULTS

Trends in rates of asthma mortality in Salvador (2000-2009)

The population of Salvador city ranged from 2,443,107 to 2,998,058 million from 2000 to
2009. Women accounted for 53.1% of this population. During the study period there were 412
deaths from asthma in Salvador. The average mortality rate observed was 1.542 / 100.000
inhabitants. The lowest rate was observed in 2009 (1.167 / 100.000 inhab.) and the highest
1.931/100 000 inhabitants in 2001. We observed a 27.2% reduction of asthma mortality rates
within this time period, representing a trend of [B = -0.049(1Cys0, = -0.085, - 0.012), P =
0.016]. About 78% of the deaths occurred in hospitals or health facilities.

Women presented a two times higher M-asthma in comparison to men in the period studied.
In the year 2000, those rates were 2.243 and 0.956/ 100,000 for women and men, respectively,
and decreased to 1.382 and 0.925 /100,000 inhabitants in 2009. We found that mortality rates
were higher and remained higher in adults > 75 years old (mean 26.45 / 100,000 inhab.).
There was a reduction in mortality in other age groups, markedly for the stratum from 55 to
64 years old (-8/100.000 inhab.). In the layer covering the age groups between 5 and 34 years,
the mortality was stable (+0.01 / 100 000 inhab; P=NS), Figure 2.

Distribution of mortality rates by Information Zones (1Z)

We geocoded 402 (97, 57%) of 412 deaths registered in Salvador between 2000 and 2009.
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The accumulative M-asthma (2000-2009) in Salvador was higher in urban center, northeast
littoral and outlying IZ in the west region of the City. The lowest M-asthma was observed in
1Z, situated in the Atlantic coast, part of inner city. The other areas exhibited intermediate
values (Figure 3). M-asthma was null in 26 1Z diffusedly. Mortality rates varied widely from
4.16 to 74.1 per 100,000 inhabitants in the IZ throughout the city. There was an IZ that
presented M-asthma in the order of 1,259.3/ 100,000 inhabitants located in the commercial
port (harbour, downtown) city. This area coincides with the highest density of observed
deaths in the city by the Kernel method. The Kernel method also confirmed areas of risk for
deaths due to asthma among asthmatic residents in mid-peripheral regions and remote west of

the city all along the north / south axis (Figure 4)

Mortality rates for asthma, Life Condition Index (LCI) and number of primary or

emergency public health units

The mortality rate for asthma was inversely correlated with the LCI (rtho =- 0.136, p = 0.184),
although not significantly. The M-asthma (per 100,000 population) observed when stratified
by LCI were 25.49 in high LCI, 22.79 in average LCI, 16.82 in low LCI and 13.33 in very-
low LCI. Relative risks were considered 1 for high LCI; and estimated as protective for the

other three stratums: average, low and very-low LCI, respectively, 0.89, 0.66 and 0.52.

We observed that the number of health centers / units for emergency care were higher when

number of deaths from asthma were higher (rho = 0.667, p = 0.018) in the city of Salvador.

DISCUSSION

In this study, we observed a declining trend in M-asthma in Salvador from 2000 to 2009.
However, unacceptably high rates of mortality were identified in various areas of the city,

especially among females and the elderly.

The epidemiological information on asthma mortality in Brazilian municipalities is scarce in
the literature. A limited number of publications evaluated the national asthma mortality in
cities in the southern and southeastern Brazil. (11-13) however, none of them studied the
correlation between M-asthma and social indicators thoroughly as we did in the present

analysis. In the cities of Curitiba and Sao Paulo (southeastern Brazil) a stabilization of asthma
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mortality was observed. Curitiba and Sao Paulo are cities whose HDI and GDP per capita are
high. In these cities there were 0.76 and 0.79 public beds per 1000/inhabitants, respectively in
2005. In that same year, 54.95% and 43.77% of the population of Sao Paulo and Curitiba,
respectively, had some type of coverage from private health insurance plans. However, the
different periods of analysis studied and methods used in latter Brazilian studies hamper a

more detailed comparison with our results.

The geographical distribution of M-asthma in the 1Z of Salvador had the highest rates and
areas of risk for asthma death in the city outskirts-west areas, characterized by being a place
of residence of individuals with limited economic resources, despite good life conditions
sometimes; and in urban industrial zones or port areas (downtown; harbours areas). Despite of
characteristics of discrepancy and inequality, social indicators (LCI) showed inverse
correlations although not statistically significant. Moreover, the worst living conditions seem

to have a protective effect against asthma deaths in Salvador.

Several epidemiological studies have documented the inverse relationship between allergic
diseases and number of siblings, birth order and number of individuals in the family.(14-
16) Some studies suggested that atopy is negatively associated with family size and the
number of individuals per room.(17) But, recent studies have indicated that the population
attributable fraction for atopy in asthma can be rather small in low-income settings(18), and

that the risk of non-allergic asthma is associated with poverty.(19)

Ethnic variations and economic disparities may influence asthma prevalence, morbidity and
mortality. Living conditions, exposure to antigens, household number of inhabitants,
smoking, access to treatment and care are factors that influence the different outcomes of
asthma. (20) Also, because asthma is a multi-factorial disease, a plausible explanation is that
genetic and environmental factors exert greater influence in subgroups of asthmatics. Even in
countries where health provision is adequate, adverse outcomes of asthma were more

frequently observed in African descents, Hispanics, Mexicans, and Puerto Ricans minorities.

(21: 22).

In Salvador, the majority of the population consists of African descent and mixed (83%)

individuals, accounted for only 36.9% of local income. (9) In our city, 30.7% of the
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population is under the poverty line. (10) These socioeconomic, environmental and genetic

factors may have an additive effect with different magnitudes on asthma mortality rates.

Asthma distribution in Salvador does not seem to be related with social condition.
Additionally, there was an IZ that presented M-asthma in the order of 1,259.3 / 100,000
inhabitants located in the commercial port city (downtown; harbour area). This area coincided
with the highest density of observed deaths in the city by the Kernel method. Then, we
hypothesized that organization of urban space and access to health, in other optical analysis
includes the presence of pollutants and other exhibitions. The continuous advance of
industrialization and urbanization expose people to harmful pollutants and act as triggers of
asthma. (24) In risk areas located in industrial port areas (trade, downtown of Salvador) and
the marginal highways, pollution can be a determining factor for the density of deaths from
asthma. Vianna et al (2011) found high concentrations of heavy metals in areas of the city of
Salvador. One of the sites with the highest concentration of these metals coincides with the
highest M-asthma (IZ 024 - downtown); whose it was 1,259.3 / 100,000 inhabitants. (24)
These metals are mainly characteristics of industrial and vehicular activities. (24)
Corroborating with this, sources of pollution - roads, industries, fires and pollution from other
sources showed children and adults become more susceptible to the development and
exacerbation of asthma, leading to an increase rates and presence of asthma symptoms in

these populations. (25:26)

In this study, only the access doors to the SUS (health centers and emergency care units) were
considered for analysis. More health centers impacted to a greater number of asthma deaths
during the study period and coincided geographically with the areas of highest density of
deaths from asthma. Access to health services should be considered. (27) Populations with
poorer access to health tend to greater risk of exacerbations and deaths. (28:29) There are
many hypotheses for this outcome result. One of them is that these deaths may be occurring in
more severe patients, enhances or who will or have access to health services late, since 68.3%
and 14 6%% of deaths from asthma in Salvador during the study period occurred in hospitals
or health centers, respectively. This way, preventive and curative actions do not seem to be

effective for asthma in these units.

The inherent and restricted characteristics to each IZ seem to be crucial in determining the

nature of asthma deaths in Salvador. Although individuals may transcend the limits 1Z, the
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indicators evaluated did not influence this migratory character, probably because of this

ecological analysis was based on place of residence rather than occurrence of deaths.

Failure to comply with technical, political and epidemiological studies in the implementation
and coordination of health services should also be considered. (30) The geographical
distribution of M-asthma rates may reveal inadequacies in access to health care of quality,
requiring the identification of epidemiological and organizational problems for programming

of actions.

Considering the reduction in hospitalizations for asthma from 1998 to 2006, reported
previously, (8) we would hypothesize that the reduction in M-asthma and hospitalizations are
both associated with improvement of care and better access to medication for asthma. In
Brazil, in general, there was a slight decline of M-asthma, except for the Northeastern Region

in the period from 1998 to 2009.

Inhaled corticosteroids are the cornerstone of the treatment of asthma, greatly reducing the
morbidity and mortality of asthma. (31) In Brazil, the inhaled corticosteroids were available in
public health to severe asthma and mild to moderate in 2003 and 2005, respectively. (32:33)
Access to maintenance medication for asthma control may have contributed to the reduction

of hospitalizations and deaths from asthma in Salvador. (31)

However, we cannot attribute the trends of M- asthma found in this study solely to easier
access to maintenance treatment. The results of this study should be carefully interpreted. The
reductions observed in the M-asthma can be attributed to multiple factors, such as
improvement in quality of care, access to health facilities, living conditions and infrastructure.
In this ecological retrospective study we were unable to establish clearly the causes of the

reduction in mortality in Salvador. (34)

Women and elderly were the subgroups of subjects most affected due to asthma deaths. A
more severe disease has been documented in asthmatic women and minorities. (35) Similarly,
patients > 75 years and older had asthma mortality 26 times higher than the range of 5 to 34
years. These results require us cautious interpretations. In this age group, it is common under-
registration of death due to COPD, which may be confused with asthma. (12) In clinical

practice, asthma in the elderly may be under or over-diagnosed and treated depending on the
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clinical characteristics and history of the patient, being very often confused with COPD,
indeed. Additionally, the perception of symptoms of asthma decreases with age, and

comorbidities can be risk factors for asthma deaths.

Corroborating our findings, studies suggest (37:38) that asthma deaths occur mainly in
individuals with advanced age. In Brazil, the median age of asthma deaths was 55 (12). Our
findings reinforce the notion that death from asthma occurs more frequently after 45 years of
age. In general, the M-asthma in the age range of 5 to 34 years in Salvador are smaller

compared to other municipalities. (11: 13)

Individuals aged 55 to 64 years of age had the steepest decline in M-asthma in Salvador.
Among individuals aged over 75 years the rates are higher and tended to rise during the study
period. It can be inferred that the improvement in care, variation in smoking and influenza
vaccination may influence asthma mortality rates at ages 55 to 64 and 65 to 74 years. (39:40)
Mortality from asthma in subjects> 75 years can be raised when considering the co
morbidities associated with age and even life expectancy of Brazilians. Risk factors associated
with death from asthma include gender, age and co morbidities. Guite and col. (41) suggest
that hospitalization for asthma; older age and co morbidities raise four times the risk of death
due to asthma. Another possibility is that deaths from asthma in age range beyond 40 years to

be registered as COPD, due to a diagnosis misclassification.

CONCLUSION

The rate of asthma mortality in Salvador has declined during the period between 2000 and
2009. M-asthma mortality distribution by information zones suggests that regional
characteristics of each IZ may be contributing differently to the trend of asthma mortality rate
in Salvador, and, multi-environmental factors could determine risk areas. Low LCI seems to
work as a protection factor. Results indicate that the current practices in health facilities may
not be able to prevent deaths from asthma in Salvador. Thus, the reorganization of health
services, for better access, supply and quality of care, should take into account the local

population risks in each area and each individual.
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Figure 1. Information zones (1Z) stratified by Live Condition Index (LCI) Stratums in

Salvador, Bahia, Brazil.
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Figure 2. Trends in mortality rates for asthma, according to age group in Salvador, Bahia (2000-2009).
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Figura 3. Cumulative rates of asthma mortality in information zones (1Z), by household, in Salvador-Bahia, between 2000 and 2009.
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Figure 4. Risk areas for asthma mortality, by household, in Salvador, Bahia, Brazil (2000-2009)
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ASTHMA MORTALITY INEQUALITIES IN BRAZIL, TOLERATING THE
UNBEARABLE

To the Editor,

Asthma is responsible for a high morbidity, resulting in hospitalizations, recurrent
asphyxiation and eventually death. Worldwide, asthma affects 300 million people most of
whom live in low and middle-income countries. The epidemic of asthma observed in in Latin
America may continue in the future with increasing urbanization. In Brazil, where asthma is
the third cause of hospitalizations for clinical illnesses and the fourth cause of death from

respiratory diseases, some 20% of the population present wheezing [1;2]

We evaluated the asthma mortality rates in the period between 1998 and 2009, using linear
regression or general linear regression gamma, using the National Mortality Database
(Ministry of Health of Brazil). 31, 843 deaths due to asthma were registered during this
period. The annual mortality rate (per 100,000 inhabitants) ranged from 1.68 in 1998 to 1.32 in
2009, mean: 1.49 (Figure 1). Brazil presents a slight tendency of reduction in asthma
mortality. Asthma mortality rates trends declined in the most developed regions of the
country: Midwest, South, Southeast, but it increased in the underprivileged regions: North (not
statistically significant) and Northeast. Northeast presented the highest increase in asthma

deaths during the study period (Table 1).

Brazil has the 7™ greatest economy worldwide.[3] However, less than 7% of GIP have been
invested in health resources.[4] This profile added to a poor and unsystematic attention to
asthma have resulted in a sharp contrast in the quality of care for this disease in different
regions of Brazil. This terrible sort of inequality requires urgent reaction from the public
health authorities. Asthma control is possible with simple diagnostic tools and access to
recommend inhaled therapy.[5] Health practices for asthma control have been adopted in
various countries. The examples of successful programs for asthma control in Finland and
Canada demonstrate that it is possible to significantly reduce morbidity, mortality and costs

caused by the disease using simple strategies.[5]
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Since 2002, the Brazilian Ministry of Health have offered free anti-asthmatic medications to
severe cases; and this policy was extended to others forms of the disease since 2005. However,
access to free medication is not enough, unfortunately, because the primary health care
professionals are not always prepared to deal with controller therapy of asthma and inhaled

medications are irregularly dispensed from public pharmacies.

What we lack however, it is the recognition of asthma as a major problem. We need to
increase awareness of the disease; permanently build capacity of the public health system to
improve the diagnosis and to guide regular treatment in primary care, preserving the regional

characteristics and striving for simplicity.
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Table 1. Mortality rates due to asthma per 100,000 inhabitants in Brazil and in its
regions in the period between 1998 and 2009.

Locality 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 A(%)*

Brazil 1.68 1.66 153 148 138 140 143 141 167 151 142 132 -21.62

North 1.04 087 087 078 070 073 0.82 077 1.09 089 098 074 -29.01
region

Northeast 1.71 1.81 1.69 1.68 153 159 151 170 224 205 198 177 3.74
region

Southeast 1.65 1.67 153 147 138 142 152 136 151 134 124 120 -27.34
region

South 2.16 187 1.71 1.62 1.57 156 1.51 148 1.65 160 140 139 -3590
region

Midwest 143 140 122 119 1.12 101 1.06 117 106 1.01 0.85 0.78 -45.07
region

' b value according to linear regression with Gamma distribution only for b value in Brazil for
whole period between 1998 and 2009

(b=-0.016; P =0.0001).

2 Percentage difference comparing the first and last years of analyses (1998 and 2009)



Figure 1. Asthma mortality rates due to asthma, per 100,000 inhabitants, in Brazil and in its regions in the period between 1998 and
2009.
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5. CONSIDERACOES FINAIS

A asma ¢ responsavel por elevada morbidade; sofrimento humano e elevados custos para os
governos, sociedades e familiares, podendo resultar em mortes por asfixia eventualmente. Em
todo o mundo, a asma afeta mais de 300 milhdes de pessoas e ¢ responsdvel por
aproximadamente 250 mil mortes prematuras e passiveis de prevenc¢ao anualmente. No Brasil,
a asma representa a terceira causa de hospitalizagdes por doencas clinicas ¢ a quarta causa de

morte por doengas respiratdrias.

Em nossos resultados observamos 31.843 mortes por asma registradas no Sistema Unico de
Satde (SUS) no periodo de 1998 a 2009 no Brasil. Apesar de ser estimada uma tendéncia
ténue de reducdo destas taxas de modo geral no pais, as desigualdades em saude entre estados
e regides podem ter influenciado nos resultados obtidos. Ha tendéncia de declinio das taxas de
mortalidade por asma em regides mais privilegiadas em economia e infraestrutura (Sul,
Sudeste e Centro-oeste), enquanto que estabilizacdo e elevagdo das mortes por asma foram
observadas nas regides mais desprovidas socio-economicamente (Norte e Nordeste,
respectivamente). Além disso, observou-se uma mudang¢a no padrdo da mortalidade por asma,
inicialmente concentrada em estados desenvolvidos e industrializados (tri€énio 1998-2000) se
movendo para os estados e regides menos favorecidas em condi¢des sociais € econdmicas no

triénio 2007-2009.

Esta desigualdade observada, resultante de contrates na qualidade da aten¢do a satde e a nao
sistematizacdo das praticas de controle da asma no nosso pais, quer seja nacional ou regional,

necessita de atencao imediata de governantes e gestores de saude.

Programas internacionais de controle da asma tém-se mostrado bem sucedidos na redugdo da
morbidade, mortalidade, reintegracdo do individuo a sociedade e economia em saude, a
exemplos do Canadd e Finlandia. A despeito do que pode ser observado nas taxas de
mortalidade por asma no Brasil, neste pais ainda ndo se apresenta um plano nacional de asma
ou politicas equivalentes que possam satisfazer as necessidades regionais de saude para
controle desta enfermidade. As politicas de atencdo ao asmatico no Brasil restringem-se a

manuten¢do farmacoldgica por meio de fornecimento irregular e desigual nos diversos

estados.
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Podemos observar politicas isoladas e ndo padronizadas de controle da asma, focadas em
faixas etarias distintas e gravidades diferentes da doenga, muitas vezes, ndo apoiadas por
governos e seus oOrgdos. Adicionalmente, pacientes, familiares, profissionais de satde e
governantes negligenciam a asma ¢ a potencial agdo negativa da morbimortalidade na vida das

pessoas, populacdes e cofres publicos.

Em Salvador, o Programa para Controle da Asma na Bahia (ProAR), que se baseia em 1)
acompanhar asmaticos graves através de equipe multidisciplinar e especializada; ii) fornecer
tratamento farmacologico adequado a estes pacientes de forma regular e gratuita; e, iii)

capacitar profissionais de satide das redes publicas municipais foi implantado, em 2003.

Em um estudo realizado na coorte do ProAR, observamos que os custos de familias de
asmaticos graves representam uma parcela consideravel da renda familiar, absenteismo ao
trabalho representa um fator de empobrecimento de familias de asmaticos graves, e que uma
intervengdo regular e especializada, com fornecimento de medicagdes, pode reduzir sintomas,
controlar a doenga, reintegrar o individuo a sociedade e restabelecer a economia familiar.
Entretanto, asmaticos graves estdo mais propensos a apresentarem episodios de asma quase
fatal a despeito do uso da terapia com corticoides inalatdrios e associacdes com
broncodilatadores de longa agdo. Asmaticos graves acompanhados na coorte do ProAR com
historia de asma quase fatal apresentam piores progndsticos para desfechos desfavoraveis da
asma comparados a asmaticos graves sem historia, mesmo sendo beneficiados com
tratamentos idénticos. No entanto, respondem de forma semelhante a melhora dos sintomas e

qualidade de vida.

De forma mais abrangente, o ProAR foi capaz conjuntamente a outras a¢des de saude, de
reduzir rapidamente e substancialmente as hospitalizacdes por asma na cidade de Salvador,

que ja ocorriam desde 1998, mas tornaram-se mais acentuadas a partir de 2003.

O numero de internacdes e mortes por asma estao relacionados com a prevaléncia da doenca,
mas também indicadores relevantes da qualidade do atendimento e a eficiéncia dos servicos de
saude. Assim, inferimos que estas mesmas agoes de satde e praticas de saudes implementadas
na cidade, que tém sido associados com uma queda significativa nas hospitalizagdes por asma,
assim como melhores padrdes de vida, podem ter produzido consequéncias nas tendéncias de

mortalidade por asma em Salvador. Observamos nesta cidade a tendéncia de declinio também
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das taxas de mortalidade durante o periodo de estudo, porém ainda se mantém em niveis
inaceitaveis. A redu¢do das taxas de mortalidade observada obteve maior magnitude nas faixas
etarias de 55 a 64 anos ¢ em mulheres. A despeito disto, tendéncias inversas foram observadas

em individuos com 75 anos ou mais € no subgrupo de 5 a 34 anos.

Hipotetizamos que multi-fatores tais como variacdes étnicas, disparidades econdmicas,
condigdes de vida, exposicdo a antigenos, tabagismo, condi¢des ambientais, acesso ao
tratamento podem influenciar em resultados diferentes nas mortes e registros por asma em

Salvador.

A distribuicdo geografica das taxas de mortalidade por asma e correlagdes destas mortes com a
maior quantidade de unidades de saude pode revelar deficiéncias no acesso aos cuidados de
saude de qualidade, exigindo a identificagdo de problemas epidemioldgicos e organizacionais
para a programacao de agdes mais eficazes. As distribui¢des geograficas e estimativas de areas
de risco para mortes por asma em nosso municipio ainda nos remete a sugerir que as
caracteristicas regionais de saude municipais podem estar contribuindo de forma diferente para
a tendéncia da taxa de mortalidade por asma em Salvador. Assim, a reorganizagdo dos
servicos de saude, para melhorar o acesso, a oferta e a qualidade dos cuidados, devem levar

em conta os riscos populagdo local em cada distrito de saude e cada individuo.

As condicdes de vida, infraestrutura soécio-econdmica e de saide e as mortes por asma
parecem estar inter-relacionadas, seja como fator de risco ou efeito protetor. A melhor
compreensdo da relagdo entre o bindmio asma-determinantes sociais pode levar a
implementa¢do de politicas de satde potencialmente mais eficazes e adequadas as
caracteristicas epidemioldgicas de cada populagdo ndo somente em nivel municipal, mas

nacional, respeitando-se as caracteristicas regionais e estaduais.
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6. CONCLUSOES

Gerais:

A morbidade e mortalidade por asma no Brasil ainda ¢ elevada e inaceitavel.

Nas regides do pais menos privilegiadas, as taxas de mortalidade sdo elevadas.

As disparidades entre regioes sao evidentes em distribuicao de servigo, renda e no
controle da asma.

O cenario da morbidade e mortalidade por asma pode ser claramente modificado a
exemplo do que foi observado com a implantagdo de um programa especializado
na Bahia.

Uma intervencdo regular e especializada, com fornecimento de medicagdes, pode
reduzir sintomas, controlar a doenga, reintegrar o individuo a sociedade e
restabelecer a economia familiar.

O desprovimento social e o acesso limitado a satde influenciam nos desfechos

fatais da asma.

Morbidade por asma em Salvador (1998-2006):

7. Observou-se reduc¢do das taxas de hospitalizagdo e mortalidade hospitalares na

cidade de Salvador no periodo de 1998 a 2006, mais acentuadas a partir de 2003.
Observaram-se fortes correlagdes inversas e estatisticamente significantes entre
taxas de hospitalizagdo, taxa de mortalidade hospitalar e o nimero de medicagdes
de controle da asma dispensadas pelo ProAR, em Salvador.

O ProAR, juntamente a outras acdes de saude e a melhoria das condi¢des de vida
da populagdo de Salvador, podem ter sido capazes de reduzir a hospitalizacdo por

asma em Salvador desde 1998, mais acentuada a partir de 2003.

Mortalidade por asma em Salvador (2000-2009):

10. Salvador-Bahia tem apresentado declinio da taxa de mortalidade por asma geral,

porém ndo observada nos subgrupos com idade > 75 anos (idosos) e de 5 a 34 anos

(diagndstico mais preciso para asma).

11. As areas de risco em Salvador concentram-se em regides populosas, variaveis em

infraestrutura em sua maioria, principalmente, na area portudria, Liberdade e
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Subtrbio Ferrovidrio. Regides de indices de condi¢cdes de vida baixos e muito
baixos apresentaram menores taxas de mortalidade por asma. Parece haver relagao

ambiental/ geografica com a mortalidade por asma em Salvador.

Mortalidade por asma no Brasil (1998-2009):

12.

13.

14.

15.

16.

17.

A mortalidade por asma no Brasil tem tendéncia ao declinio t€énue. No Nordeste e
Babhia, principalmente estas taxas tém elevado.

As mortes por asma no Brasil parecem ocorrer com mais freqiiéncia nos extremos
das faixas etarias — no inicio e final da vida.

Nao ha uma padronizagdo da mortalidade quando observados sexos e faixa etaria.
A distribuicdo ¢ diversificada no pais, a depender da regido geografica.

Grande parte das mortes por asma ocorre em ambiente de saude (hospitais,
emergéncias ou postos de satde).

As distribuigdes de mortes por asma no Brasil parecem ser diretamente
proporcionais a macro-indicadores socioecondmicos no ultimo triénio.

Em detrimento a elevada morbidade e mortalidade por asma no Brasil, além da
visivel disparidade da doenga entre regides, a asma continua sendo negligenciada

por governantes, profissionais de saude e pacientes no Brasil.
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7. PERSPECTIVAS E PROPOSTAS DE ESTUDOS

Apos andlise dos resultados deste estudo, as perspectivas futuras e proposta de estudos sdo as

observadas abaixo.

Perspectivas e propostas de estudos relacionados a vigilancia epidemiolégica da asma:

1.

2.

3.

4.

Verificagdo de taxas de hospitalizacdo e mortalidade por asma nos diversos municipios
brasileiros e relagdo com indicadores sociais municipais. Relagdo com presenca e
amplitude de cobertura de programas de controle da asma locais — Estudo ecoldgico;

A expansdo do periodo de estudo em séries historicas prolongadas, podendo-se avaliar
questdes de sazonalidade e de comportamento temporal da morbimortalidade da asma
no Brasil — Estudo ecolégico de séries temporais;

Avaliacdo de outros fatores de impacto nos indicadores epidemiologicos da asma tais
como a cobertura de PSF e o nimero de médicos especialistas, no Brasil — Estudo
ecologico;

Anadlise de acesso a saude e qualidade de assisténcia na exacerbacdo da asma em
unidades de pronto atendimento e emergéncias hospitalares de Salvador — Estudo

observacional corte transversal.

Perspectivas e propostas de estudos relacionados a investigacéo clinica da asma:

1.

Verificar fatores ndo biologicos que culminam em episddios de asma fatal tais como
acessibilidade, demanda em servigos primarios, acompanhamento regular em servico
especializado ou basico, acesso e adesdo ao tratamento de manutengdo, conhecimento
sobre auto-manejo, crengas, recursos financeiro-logisticos e de infra-estruturais em
areas de risco identificadas — Estudo observacional, corte transversal;

Identificacdo da freqiiéncia de chamados residenciais para atendimento a crises de
asma pelo SAMU 192 e tempo de resposta, assim como desfechos, mesmo ja nas
unidades de satde, apresentados pelo paciente (melhora regulacdo, hospitalizagao,
morte) — Estudo observacional, corte transversal.

Identificacdo da freqiiéncia de atendimentos por asma em unidades de pronto
atendimento e emergéncias do SUS e rede complementar, assim como desfechos
apresentados pelo paciente (internagdo, alta, Obito) e fatores relacionados a estes

desfechos — Estudo observacional;
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4. Elucidagdo dos principais fatores de risco para morte por asma — Estudo caso controle.

Outras perspectivas e propostas de estudos:

1.

Validagao e verificagao da acuracia de registros de mortes por asma em atestados de
obitos, comparado as bases publicas nacionais e as causas multiplas de 6bitos - Estudo
de validagao;

Criagdo e implantagdo de protocolo de acompanhamento regular de enfermagem e
suporte educacional continuo em asma em rede primaria de saude e verificagdo de

impacto nos indicadores epidemiologicos da morbimortalidade da asma, em longo

prazo.
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Satude do Brasil. 2010

2 Conhecimento dos profissionais e académicos de saude sobre asma em Salvador,
Bahia. XXXV Congresso Brasileiro de Pneumologia e Tisiologia, 2010, Curitiba. Anais do
XXXV Congresso Brasileiro de Pneumologia e Tisiologia. Brasilia: Associa¢do Brasileira de

Editores Cientificos, 2010. v. 36. p. R37-R37

3 Conhecimento dos profissionais e académicos de enfermagem sobre asma. 61°
Congresso Brasileiro de Enfermagem, 2009, Fortaleza, CE. Anais Brasileiros de

Enfermagem, 2009. v. 1. p. 1855-1857

4 Use of Inhalers by patients with severe asthma, quality of maneuvers and it relation to

asthma control. World Allergy Organization Journal. Buenos Aires, 2009. v. 1. p. 1-1

5 Avaliacao da técnica de uso de dispositivos inalatdrios entre pacientes com asma grave
no ProAR.VII Congresso Brasileiro de Asma, III Congresso Brasileiro de DPOC, III
Congresso Brasileiro de Tabagismo, 2009, Florianopolis, SC. Jornal Brasileiro de

Pneumologia, 2009. v. Sup. p. 1-1
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9.4 ANEXO D. Premiac0es referentes a tese

1 Mencédo honrosa ao trabalho intitulado Tendéncia temporal da mortalidade por asma
no Brasil pela criatividade e poder de sintese. UFBA ¢ Secretaria Municipal da Satde de
Salvador. 2010
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9.5 ANEXO E - Pareceres do Comité de Etica em Pesquisa
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COMITE DE ETICA EM PESQUISA - CEP/MCO/UFBA
MATERNIDADE CLIMERIO DE OLIVEIRA

UNIVERSIDADE FEDERAL DA BAHIA JWS
b IORG 0003460, April 1, 2004 — IRB 00004123, April 8, 2007
e : Rua Padre Feij6 240, Canela - Ambulatério Magalhdes Neto 3.° andar, Curso de Pés-Graduagdo em Medicina e Satide.
NOSTIESETT  Cep: 40.160-170 - Salvador, BA.  Telefax.: (71) 203-2740 E-MAIL: cep_mco@yahoo.com.br

PARECER/RESOLUCAO N.° 82/2006

Registro CEP. 88 — 11.07.06.

Titulo do Projeto. “Hospitaliza¢des por Asma em Salvador — Tendéncia Temporal (1998 —
2005)”.

Patrocinio/Financiamento. FAPESB — Fundagido de Amparo a Pesquisa do Estado da Bahia.

Pesquisadora Responsavel. Carolina de Souza Machado, Enfermeira com Especializa¢do em
Administracdo em Saude, Professora Supervisora da UCSAL

Institui¢io. ProAr, Programa de Controle da Asma e da Rinite Alérgica na Bahia,
Universidade Federal da Bahia, UFBA.

Area do Conhecimento. 4.06, Nivel E, Grupo I11 .

Objetivos. Identificar a taxa de hospitalizagdes devido a asma no sistema de saude publico de
Salvador entre 1998 e 2005 e correlacionar a mesma com o nimero de dispensacOes para
controle de asma no ProAr.

Sumidrio. A asma é uma doenca de elevada prevaléncia mundial. Representa a quarta causa de
hospitalizacdio em todo o pais, o que equivale ao terceiro maior gasto no SUS. O
acompanhamento da evolugdo dos indicadores de satde é essencial para avaliar o impacto de
mudangas sociais e econdmicas e o Brasil ¢ carente deste tipo de dados, motivo que dificulta o
planejamento das agdes. Com o objetivo de levantar a taxa de hospitaliza¢des e sua correlagdo
com os servicos d ProAr sera feito um estudo em 2 tempos. O primeiro no banco de dados do
DATASUS e servira para comparagdo com as taxas de outro municipio de grande porte €, em
segundo tempo, sera feito um estudo de prevaléncia seriado no banco de dados da ProAr.
Critérios de Inclusio. Individuos hospitalizados por asma no SUS em Salvador e Recife e
Individuos que compareceram ao ProAr entre 1998 e 2005. Critérios de Exclusdo. Individuos
fora do banco de dados.

Protocolo de risco minimo. Sera feita apenas coleta de dados em banco de dados. '

/

Conflito de interesse nao declarado.%
{ Santos Darrata
ProfcDerfonio Aoy & o

ordenador do Cqmite ¢
Co em Pesquisas ymana o
sy Universidara Federat da Bahid
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COMITE DE ETICA EM PESQUISA - CEP/MCO/UFBA
MATERNIDADE CLIMERIO DE OLIVEIRA
UNIVERSIDADE FEDERAL DA BAHIA
IORG 0003460, April 1, 2004 — IRB 00004123, April 8, 2007

5 i
- s . Rua Padre Feijé 240, Canela - Ambulatério Mhagalhdes Neto 3.° andar, Curso de Pés-Graduagdo em Medicina e Satide.
WEIIELTT (o 40.160-170 - Salvador, BA. Telefax.: (71) 203-2740 E-MAIL: cep_mco@yahoo.com.br

Comentirios. O protocolo esta bem argumentado e metodologicamente adequado, seus fins sfio
éticos e o conhecimento advindo poderd trazer beneficios aos pacientes e a comunidade.
havendo um melhor planejamento das a¢des de saude.
Protocolo eticamente justificavel.

At i //’fv’ %

Salvador, 24 de agosto de 2006.
dg dos Santos Barrat;
Comité d £t
em Eesquisas l-'lr:::ad,;&m

< = Universida-te Federg da Bahia

£ famars ™ ’N‘}}/—«- e

il Coordenador

Coordenador..—

Observaciio importante. Toda a documentagio anexa ao Protocolo proposto e rubricada pelo
(a) Pesquisador (a), arquivada neste CEP, e também a outra devolvida com a rubrica da
Secretaria deste (a) ao (a) mesmo (a), faz parte intrinseca deste Parecer/Resolugdo e nps
“Recomendagdes Adicionais” apensas, bem como a impostergivel entrega de relatérips
parciais e final como consta nesta libera¢do, (Modelo de Redagdo para Relatorio de Pesquig
anexo).

[

Recebido em:
15 18 106
Ass.:
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COMITE DE ETICA EM PES:QUISA - CEP/MCO/UFBA
MATERNIDADE CLIMERIO DE OLIVEIRA
UNIVERSIDADE FEDERAL DA BAHIA
IORG0003460. Assurance FWA00002471, October 26, 2010

IRB00004123, October 5, 2007 - October 4, 2010

Rua Padre Feij6 240, Canela — Ambulatorio Magalhdes Neto 3.° andar, Programa de P6s-Graduagdo em Medicina e Satide
Cep: 40.110-170 — Salvador-Bahia  telefax.: (71) 3203-2740  e-mail: cepmco@ufba.br  homepage: www.cepmeo.ufba.br

PARECER/RESOLUCAO N.° 162/2007

Titulo do Projeto. “Perfil epidemiolégico das doencas obstrutivas e infecciosas

respiratorias no Brasil — anilise comportamental por Regiéio e unidade da Federagio
(1998-2008)”.

Patrocinio/Financiamento. Recursos préprios, sobrepostos a linhas de Pesquisas
desenvolvidas no ProAR com financiamento da FAPESB e CNPq. Or¢amento consentineo.

Pesquisadora Responsavel. Professora, Mestra, Carolina de Souza Machado. Professor,
Doutor, Adelmir Souza-Machado, Orientador. “Curricula Vitae”, procedentes.

Instituig¢do. Faculdade de Medicina, Universidade Federal da Bahia, FAMEB/UFBA.
Area de Conhecimento. Medicina, 4.01, Nivel E, Grupo III.

Objetivos. Geral — identificar as tendéncias das taxas de hospitalizagdo, mortalidade intra-
hospitalar ¢ mortalidade geral por asma, DPOC e pneumonia, registradas no DATASUS, por
regides e unidades da federagfo entre 1998 a 2008, inclusive. Especificos — determinar a
permanéncia ¢ o custo médio motivados por estas internagdes; caracterizar o curso das
internagdes e dos Obitos correspondentes; referenciar a localizag&o dos dbitos e correlacionar
estes dados por regido e unidade federativa versus numeros de leitos, cobertura médica

complementar ¢ a do Programa de Saude da Familia € o Produto Interno Bruto as mesmas
atribuidos.

Resumo. Apoés sucinta e procedente andlise das prevaléncias das patologias objetivadas, no
mundo e no Brasil, com énfase em seus custos registrados no Sistema SIH/DATASUS. Seréo
colhidos os dados a elas referentes e registrados em todas as Unidades de Federag@do e
agrupadas por Regides. Trata-se de estudo agregado observacional, longitudinal, de tendéncia
temporal. Andlises qualitativas e quantitativas serfio processadas, inclusive usando-se
formulas apropriadas de calculo para conversdes. Complementam a proposi¢do “resultados
preliminares” conhecidos sobre os dados referentes as intervengdes e seus custos €
mortalidade em Salvador e Recife, demonstrando seus acréscimos ao longo do periodo anual

referenciado, além do Cronograma de Execugio e Referéncias Bibliograficas, estas bastante
atualizadas”. /
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COMITE DE ETICA EM PESQUISA - CEP/MCO/UFBA
MATERNIDADE CLIMERIO DE OLIVEIRA
UNIVERSIDADE FEDERAL DA BAHIA
IORG0003460. Assurance FWA00002471, October 26, 2010
IRB00004123, October 5, 2007 - October 4, 2010

Rua Padre Feijo 240, Canela — Ambulatorio Magalhées Neto 3.° andar, Programa de Pos-Graduagio em Medicina e Salide
Cep: 40.110-170 - Salvador-Bahia  telefax.: (71) 3203-2740  e-mail: cepmco@ufba.br  homepage: www.cepmeo.ufba.br

Consideracdes. Projeto de Pesquisa com embasamento e procedente fundamentagéo tedrica e
simile Metodologia, ambas bastante condensadas, razio, talvez, da ndo explicitagdo sobre
como serdo colhidas as informagdes procedentes de ambas as populagdes: profissionais e -
“leigos”. Complementada esta lacupa estard liberado o inicio deste Estudo aprovavel. Projeto

com pEHdencla. é@ @ /K e ([)l,/\/(/ /‘V’ g —/

Salvador, /f 4 de Novembro de 2007

Coorae’ pesfx“"-” %mh\a
Professor Doutor Antonm@sﬂéﬁ’ffos arata,
Coordenador - CEP/MCO/UFBA
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COMITE DE ETICA EM PESQUISA - CEP/MCO/UFBA
MATERNIDADE CLIMERIO DE OLIVEIRA
UNIVERSIDADE FEDERAL DA BAHIA
IORG0003460. Assurance FWA00002471, October 26, 2010
IRB00004123, October 5, 2007 - October 4, 2010

Rua Padre Feij6 240, Canela — Ambulat6rio Magalhdes Neto 3.° andar, Programa de Pés-Graduagdo em Medicina e Saude
Cep: 40.110-170 — Salvador-Bahia  telefax.: (71) 3203-2740  e-mail: cepmcof@ufba.br  homepage: www.cepmco.ufba.br

PARECER/RESOLUCAO ADITIVA N.° 185/2007

Para andlise e deliberag¢do deste Institucional a Professora, Mestra, Carolina de Souza
Machado, Investigadora Responsavel pelo Projeto de Pesquisa “Perfil epidemiolégico
das doengas obstrutivas e infecciosas respiratérias no Brasil — andlise
comportamental por Regiio e unidade da Federacéio (1998-2008)”, encaminhou, em
20 de Novembro de 2007, a “Errata” em atendimento a pendéncia exposta no
Parecer/Resolugdo n° 162/2007 deste Institucional, datado de 14 de Novembro de 2007.

Por inexistir qualquer alteragdo processual, ética ou cientifica resultante, que impega a
conseqiiente execugdo da pesquisa, fica aprovada a retificag@o.

YOLUYAR N
Salvador, o2{C)de Novembro de 2007

Professor, Doutor Anténéo dos Santos BAFAE "
Coordenador — CEP/MCO/UFBA

Observacoes importantes. Toda a documentagdio anexa ao Protocolo proposto e
rubricada pelo (a) Pesquisador (a), arquivada neste CEP, e também a outra devolvida
com a rubrica da Secretiaria deste ao (&) mesmo (a), faz parte intrinseca deste
Parecer/Resolugdo Aditiva e nas “Recomendagdes Adicionais” apensa, bem como a
impostergavel entrega de relatorios parciais e final como consta nesta liberagdo
(Modelo de Redag@o para Relatdrio de Pesquisa, anexo).



9.6 ANEXO F - Instrucdes para autores e normas de publicac6es de periodicos cujos
artigos encontram-se em apreciacao para publicacdo ou formatados para submissao

(links)
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1. Jornal Brasileiro de Pneumologia
(http://www.jornaldepneumologia.com.br/portugues/ojbp_normas.asp)

2. Journal of Asthma
(http://informahealthcare.com/page/Description?journal Code=jas#Instructions)

3. BMC Public Health
(http://www.biomedcentral.com/bmcpublichealth/authors/instructions)



http://www.jornaldepneumologia.com.br/portugues/ojbp_normas.asp
http://informahealthcare.com/page/Description?journalCode=jas#Instructions
http://www.biomedcentral.com/bmcpublichealth/authors/instructions
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9.5 ANEXO G. Comprovantes de submiss@es de artigos a periddicos

ANEXO G.1 . Comprovante de aceitacdo — The Scientific World Journal

625829: Your manuscript has been accepted
De: Noha Sobhy (tswj@tswj.com)

Enviada: quinta-feira, 29 de dezembro de 2011 07:20:24
Para: cdsmachado@utba.br

Cc: ammachado@utba.br; cruz.proar@gmail.com

Dear Prof. Souza-Machado,

The review of the Research Article 625829 titled "ASTHMA MORTALITY INEQUALITIES IN BRAZIL,
TOLERATING THE UNBEARABLE," by Carolina Souza-Machado, Adelmir Souza-Machado and Alvaro A
Cruz submitted to The Scientific World JOURNAL, has been completed, and I am pleased to inform you that
your manuscript has now been accepted for publication in the journal.

Please login to the manuscript tracking system athttp://mts.tswj.com/ in order to read the submitted review reports
including any written commentary detailing changes that you may want to make in order to improve your
manuscript before final publication. The production process of your manuscript will start upon the receipt of the
electronic files. To upload the electronic files of your final accepted version to the MTS, please access "Articles
in Press" in your account and upload the following within the next 2-3 days:

1- Source file (Word or TeX/LaTeX).

2- Final PDF file of the accepted manuscript.

3- Editable Figure files (each figure in a separate eps/postscript/word file) if any, taking into consideration that
tiff, jpg, jpeg, bmp formats are not editable.

Thank you again for submitting your manuscript to The Scientific World JOURNAL.
Best regards,

Noha Sobhy

Journal Publishing Editor

TheScientificWorldJOURNAL
http://www.tswj.com/



http://mts.tswj.com/
http://www.tswj.com/
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ANEXO G.2 . Submissdo ao Jornal Brasileiro de Pneumologia

P

# s Jornal Brasileiro

:. g de Pneumo!ﬂgiﬂ Jornal Brasileiro de Pneumologia
9 o "’PH dian Journal of Pul :
faziilan Journal of Fulmanaiogy Secretaria do Jornal Brasileiro de Pneumologia

SEPS 714/914 - Bloco E - Sala 220/223
Asa Sul - Brasilia/DF - 70390-145
Fone/Fax: 0800 61 6218, email: jpneumo@jornaldepneumologia.com.br

Brasilia, segunda-feira, 7 de novembro de 2011

IImo(a) Sr.(a)
Prof(a), Dr(a) CAROLINA SOUZA-MACHADO

Referente ao codigo de fluxo: 3134
Classificacdo: Artigo de Reviséo

Informamos que recebemos o manuscrito "PANORAMA MUNDIAL DA ASMA E RELACAO COM
INDICADORES SOCIOECONOMICOS" sera enviado para apreciagao dos revisores para possivel
publicagdo/participagdo na(o) Jornal Brasileiro de Pneumologia.

Por favor, para qualquer comunicagao futura sobre o referido manuscrito cite o cédigo de fluxo apresentado
acima.

Obrigado por submeter seu trabalho ao Jornal Brasileiro de Pneumologia.

Atenciosamente,

Dr. Carlos Roberto Ribeiro de Carvalho
Editor





