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PALAVRAS-CHAVE Resumo O enfisema pulmonar apresenta como principal caracteristica a obstrucdo do fluxo
Terapia celular; aéreo resultante da destruicdo das paredes alveolares distais ao bronquiolo terminal. As abor-
Doenca pulmonar dagens terapéuticas clinicas existentes tém contribuido para o prolongamento e melhora na
obstrutiva cronica; qualidade de vida dos portadores de enfisema. Porém, até o momento nenhum tratamento cli-
Enfisema pulmonar; nico existente tem sido capaz de alterar o curso da doenca e resultar em cura do doente. As
Células-tronco diferentes estratégias terapéuticas tém como objetivo o aumento da sobrevida e/ou a melhora

na qualidade de vida dos doentes com enfisema pulmonar. Neste contexto, a terapia celular
apresenta-se como uma alternativa terapéutica promissora, com grande potencial de aplicabi-
lidade em doencas degenerativas do pulmao. Nesta proposta de protocolo, todos os pacientes
serao submetidos a testes laboratoriais, como a avaliacdo das funcgdes cardiaca e pulmonar
e exames de rotina. A colheita das células-tronco sera realizada por meio de 10 puncdes em
cada crista iliaca, totalizando um volume final de 200mL de medula 6ssea coletada. Apds a
preparacdo, separacao, contagem e marcacao (opcional) das células mononucleares, os paci-
entes receberao uma infusao intravenosa de uma suspensao de Células Mononucleares da Medula
Ossea (CMMO). Pretende-se, neste artigo, a proposta de um protocolo de terapia celular racional
e seguro com potencial para o desenvolvimento de novos projetos, que sirva como referencial
metodoldgico para a formulacao de protocolos de aplicacéo clinica relacionados ao uso de tera-
pia celular para a DPOC. O protocolo proposto neste artigo foi submetido e aprovado pelo Comité
Nacional de Etica em Pesquisa (Conep - Brasil) registado como o nimero 14.764. Também esta
registado no Clinical Trials.gov (NCT01110252).

© 2013 Sociedade Portuguesa de Pneumologia. Publicado por Elsevier Espana, S.L. Todos os
direitos reservados.

* Autor para correspondéncia.
Correio eletrénico: jtrpaes@yahoo.com.br (J.T. Ribeiro-Paes).

0873-2159/$ - see front matter © 2013 Sociedade Portuguesa de Pneumologia. Publicado por Elsevier Espafa, S.L. Todos os direitos reservados.
http://dx.doi.org/10.1016/j.rppneu.2013.06.008


dx.doi.org/10.1016/j.rppneu.2013.06.008
http://www.revportpneumol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rppneu.2013.06.008&domain=pdf
mailto:jtrpaes@yahoo.com.br
dx.doi.org/10.1016/j.rppneu.2013.06.008

Proposta de um protocolo de terapia celular para o tratamento da doenca pulmonar obstrutiva cronica 85

KEYWORDS

Cell therapy;
Chronic obstructive
pulmonary disease;
Pulmonary
emphysema;

Stem cells

A protocol proposition of cell therapy for the treatment of Chronic Obstructive
Pulmonary Disease

Abstract The main feature of pulmonary emphysema is airflow obstruction resulting from the
destruction of the alveolar walls distal to the terminal bronchioles. Existing clinical approaches
have improved and extended the quality of life of emphysema patients. However, no treatment
currently exists that can change the disease course and cure the patient. The different thera-
peutic approaches that are available aim to increase survival and/or enhance the quality of life
of emphysema patients. In this context, cell therapy is a promising therapeutic approach with
great potential for degenerative pulmonary diseases. In this protocol proposition, all patients
will be submitted to laboratory tests, such as evaluation of heart and lung function and routine
examinations. Stem cells will be harvested by means of 10 punctures on each anterior iliac crest,
collecting a total volume of 200 mL bone marrow. After preparation, separation, counting and
labeling (optional) of the mononuclear cells, the patients will receive an intravenous infusion
from the pool of Bone Marrow Mononuclear Cells (BMMC). This article proposes a rational and
safe clinical cellular therapy protocol which has the potential for developing new projects and
can serve as a methodological reference for formulating clinical application protocols related
to the use of cellular therapy in COPD. This study protocol was submitted and approved by the
Brazilian National Committee of Ethics in Research (CONEP - Brazil) registration number 14764.
It is also registered in ClinicalTrials.gov (NCT01110252).

© 2013 Sociedade Portuguesa de Pneumologia. Published by Elsevier Espana, S.L. All rights

reserved.

Introducao

Estados patologicos pulmonares caracterizados por
limitacdo progressiva, nao reversivel, ao fluxo aéreo
sao reunidos sob a designacdao geral de doenca pulmo-
nar obstrutiva crénica (DPOC)'~3. Dentro do espectro da
DPOC existem 2 entidades nosologicas: bronquite cro-
nica e enfisema. Bronquite cronica é caracterizada por
fibrose, estreitamentos luminais, resisténcia aumentada e
inflamacédo das vias aéreas. O enfisema pulmonar, por sua
vez, apresenta como principal caracteristica a destruicao
das paredes alveolares distais ao bronquiolo terminal, sem
fibrose pulmonar significativa’®.

O tratamento da DPOC e do enfisema inclui bron-
codilatadores de curta e longa duracao, P-agonistas,
anticolinérgicos, xantinas, corticosteroides, mucoliticos e
antibioticos. Outras medidas de suporte clinico compreen-
dem terapias de reabilitacao, oxigenoterapia e ventilacao
mecanica. Avancos resultantes da introducdao de novas
abordagens de tratamento clinico-farmacoldgico tém con-
tribuido significativamente para o prolongamento e melhora
na qualidade de vida dos portadores de enfisema. Nao
ha, porém, nenhum tratamento clinico eficaz ou cura-
tivo. O tratamento cirurgico, como transplante de pulmao,
apresenta-se como opc¢ao terapéutica teoricamente efetiva,
porém, é um procedimento de alto risco e envolve atos
cirargicos complexos, sendo também severamente impac-
tado pela escassez de doadores'-2.

A terapia celular com células-tronco adultas (CTA)
apresenta-se, neste contexto, pouco explorada e estudada,
mas com grande potencial de aplicabilidade em doencas
degenerativas pulmonares. Diversos trabalhos em modelos
animais tém mostrado que células-tronco adultas (hemato-
poéticas e mesenquimais) podem migrar para areas lesadas e

promover regeneracao morfoldgica e/ou funcional do parén-
quima pulmonar®-'2,

Objetiva-se, com este artigo, a proposicao de um proto-
colo clinico de terapia celular com células mononucleares
da medula 6ssea (CMMO). Espera-se que esta nova aborda-
gem metodoldgica possa, de forma racional e segura, balizar
a elaboracao de novos projetos e servir como referencial
metodoldgico para a formulacdo de protocolos de aplicacdao
clinica, resultantes do emprego de terapia celular em DPOC.

O protocolo proposto neste artigo refere-se ao projeto
registado no ClinicalTrials.gov (NCT01110252) e ao de registo
nimero 14.764 no Comité de Etica em Pesquisa (Conep -
Brasil).

Métodos/desenho experimental

Este estudo corresponde a um ensaio clinico de fase |
(avaliacao da seguranca do procedimento) com contribuicao
metodologica e operacional da Universidade Estadual Pau-
lista — Unesp (Assis, SP, Brasil). Os participantes receberao
informacdes escritas e verbais explicando o estudo e um con-
sentimento por escrito sera obtido de todos os participantes
antes do inicio do procedimento.

0 desenho do protocolo foi baseado em estudos prévios
que indicam que o procedimento para coleta, separacao e
infusao de CMMO é um procedimento virtualmente isento de
efeitos colaterais''~"”. Os critérios de selecao foram defini-
dos considerando-se que, apesar de os pacientes estarem
em um estado avancado de DPOC, apresentem um quadro
clinico, laboratorial e psicologico aceitavel (como funcao
cardiaca, estado nutricional, perfil psicossocial e emocional
e apoio da familia) (fig. 1).
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Seguimento dos doentes
curto, médio e longo prazo

Figura 1

Selecdo dos doentes
Critérios de inclusao

Para ser incluido no protocolo, o doente deve apresentar:
1) idade entre 40-70 anos; 2) doenca pulmonar obstrutiva
severa; 3) limitacdo nas atividades fisicas diarias, pontuacao
na escala score de dispneia maior que 3 e outros sintomas
apesar do tratamento clinico; 4) limitada expectativa de
vida; 5) ter passado pelo processo de reabilitacao fisiotera-
pica pulmonar; 6) aceitavel condicao nutricional; 7) funcéo
cardiaca aceitavel; 8) abandono do vicio tabagico ha, no
minimo, 6 meses; 9) satisfatorio perfil psicossocial e emoci-
onal e suporte familiar; e 10) capacidade de assinar termo
de consentimento escrito.

Delineamento experimental da proposicéo de terapia celular para doenca pulmonar obstrutiva cronica.

Escala score de dispneia

Escala escore de dispneia, segundo as recomendacdes
do Conselho Britanico de Pesquisas Médicas Modificada
(Modified Medical Research Council Dyspnea Scale -
MRC)18’19.

1. Auséncia de dispneia, exceto durante exercicios extre-
mos.

2. Dispneia ao caminhar depressa no plano e/ou ao subir
ladeira suave.

3. Andar mais devagar que uma pessoa da mesma idade no
plano devido a dispneia ou ter que parar quando andar
no proprio passo no plano.
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4. Interromper a marcha para respirar apés caminhar uma
quadra (90-120m) ou apds caminhar poucos minutos em
plano.

5. Dispneia limita a saida de casa ou dispneia ao vestir-se/
despir-se.

Critérios de exclusao

Os participantes deverao ser excluidos caso apresentem: 1)
infeccao pulmonar ou extrapulmonar ativa; 2) grave coro-
nariopatia e/ou grave disfuncao ventricular; 3) significativa
doenca renal e ou hepatica, incluindo hepatite B e C; 4)
doencas imunossupressoras detectadas, incluindo-se HIV; 5)
habito tabagico; 6) neoplasias conhecidas; 7) gestacao ou
probabilidade de gestacédo; 8) nao obediéncia ao protocolo
médico estabelecido; 9) problemas psicossociais e abuso de
drogas ou alcool; 10) ndo aceitacdo familiar.

Avaliacao clinica e exames complementares na
fase pré-procedimento

Os doentes serao inicialmente submetidos a uma avaliacao
da funcao pulmonar completa com broncodilatador. Esta
avaliacao incluird exame clinico, espirometria antes e apds
inalacdo de broncodilatador salbutamol + ipratropio para
maxima reversibilidade e mensuracao do volume pulmonar e
expiratorio, especialmente o volume expiratorio forcado em
um segundo (Forced Expiratory Volume - FEV1), capacidade
vital (Vital Capacity - VC), capacidade vital forcada (For-
ced Vital Capacity - FVC) e as razdes FEV1/VC e FEV1/FVC.
Capacidade pulmonar total, volume residual, capacidade
de difusao pulmonar e gasometria arterial serao determi-
nados e sera realizado raio-x de térax. Avaliacdo cardiaca,
incluindo ECG, ecocardiograma e teste de exercicio cardio-
pulmonar serao igualmente realizados. Analises posteriores
incluirdo tomografia computadorizada do torax (helicoi-
dal/alta resolucao), cintigrafia (inalacao/perfusao). Outros
exames de rotina como hemograma completo (CBC), coagu-
lograma, ureia, enzimas hepaticas, perfil hepatico e dsseo,
glicemia de jejum, creatinina, proteina C-reativa (PCR),
bem como sorologias para hepatite B e C, anti-HIV e teste
treponema para a sifilis (FTA-ABS) serao executados.

Coleta e preparo das células-tronco da medula
ossea

Os doentes serdo posicionados em decubito lateral esquerdo
e mantidos com oxigénio por cateter (2L/min). A
monitorizacao durante a coleta incluira oximetria de pulso,
pressao arterial e eletrocardiograma. Anestesia local com
lidocaina 2% sera infundida na regiao lombar sem vasocons-
tritor. O kit de coleta e filtracao da medula dssea (Baxter
Healthcare Corporation™, Valencia, Califérnia, Estados Uni-
dos) sera utilizado, juntamente com 2,5mL de heparina
(heparina sédica 500 Ul/mL, Roche™, Rio de Janeiro, Rio de
Janeiro, Brasil) para cada 200mL (volume final de medula
Ossea coletada). A coleta sera realizada com uma agulha
Jamshidi (Pharmaceutical™, Baxter Healthcare Corpora-
tion, Valencia, California, EUA) por meio de 10 puncdes em
cada crista iliaca anterior. A medula 6ssea sera aspirada

de forma que a pressao negativa criada remova uma maior
quantidade de células-tronco hematopoiéticas. O material
coletado sera colocado na bolsa de coleta e submetido a uma
suave homogeneizacao. As bracadeiras do kit serao abertas
e a medula filtrada por gravidade. Uma amostra de 3mL
sera assepticamente separada para realizacdo da hemocul-
tura, viabilidade celular e pesquisa de anticorpos (CD34 e
133). As bracadeiras serao fechadas e um volume de 40 mL
de solucéo salina (0,9%) sera adicionado a bolsa de coleta de
forma a lavar o volume residual da bolsa e filtros, bem como
diluir a medula coletada para facilitar a separacao celular.
As bracadeiras serao novamente abertas para que a salina e
sedimentos da bolsa de coleta sejam filtrados.

Separacao das células-tronco

Dentro de um fluxo laminar, aliquotas de 20mL de Ficoll-
-Hypaque Premium™ (GE Healthcare, Uppsala, Suécia) serao
separadas em tubos de centrifuga de 50 mL (polypropileno-
-Corning™, S&o Paulo, Sao Paulo, Brasil) e entdo 30mL da
medula 6ssea (diluida 1:1 com solucao salina) serdo cuida-
dosamente adicionados a cada tubo, perfazendo um volume
total de 50 mL por tubo. Subsequentemente os tubos serao
centrifugados a 300 ¢g por 30 minutos a 18°C.

O anel de células mononucleares, formado acima da
camada de Ficoll, sera coletado com uma pipeta Pasteur
estéril. Em seguida, as células mononucleares serao transfe-
ridas para outros tubos de 50 mL. O volume sera completado
com meio de cultura RPMI (Cutilab™, Campinas, Sao Paulo,
Brasil). Os tubos serao centrifugados a 300 g por 15 minutos
a18°C.

Apds a centrifugacdo, o sobrenadante sera descartado.
O precipitado sera ressuspendido em meio de cultura RPMI.
O conteldo de todos os tubos sera agregado e entado cen-
trifugado a 300g e 18°C por 10 minutos. O precipitado
sera diluido em 30mL de salina com 5% de albumina a
centrifugado a 300g e 18°C por 30 minutos. Antes deste
procedimento as células deverao ser contadas em camara
de Neubauer com solucao de Turk e Trypan Blue (Chemistry
Dynamics™, Sao Paulo, Sao Paulo, Brasil) a fim de se estimar
a viabilidade celular. Ao fim da centrifugacao, o precipitado
sera ressuspendido para um volume final de aproxima-
damente 30mL com salina albuminada observando-se 2
pardmetros: volume (30mL) e concentracao final (1x108
células mononucleares - CMMO/mL). O volume total sera
filtrado utilizando-se filtro Cell Strainer (BD Falcon™, San
Jose, California, EUA) com poros de 100 um para remover
qualquer impureza.

Duas contagens com solucao de Turk e Trypan Blue serao
realizadas: a primeira apos a coleta da medula dssea e
a segunda apo6s o processamento das células. Amostras
de 5,0mL da medula processada serao removidas para
determinacao da viabilidade celular, imunofenotipagem por
citometria de fluxo, realizacao de hemocultura e marcacao
com Hexametilpropilenoamina Oxima (HMPAO™ + %mTc).

Infusao das células-tronco

Neste protocolo, as células mononucleares da medula 6ssea
(CMMO) serao infundidas em veia periférica, preferencial-
mente a veia braquial média ou outro acesso venoso de
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Tabela 1

Avaliacao clinica e exames complementares apos o procedimento

Parametros clinicos e laboratoriais

Execucao em relacao a data do procedimento

7 dias 1 més 2 meses 3 meses 6 meses 12 meses
Visita de avaliacao clinica X X X X X X
Prova ventilatoria completa com broncodilatador X X X X
RX de torax X X X
Tomografia computadorizada - torax X
Cintilografia inalacao/perfusao X
Gasometria arterial X X X
Hemograma completo X X X X X X
CEA - marcador tumoral X
Teste de caminhada 6 minutos (teste cardiopulmonar 1) X X X X X
Escala score de dispneia X X X X X X
mesmo calibre. A infusdo sera feita ap6s a preparacéo, Discussao

separacao, contagem e marcacao (opcional) das células
mononucleares. A infusao deve ser processada de forma
lenta, administrando-se 30 mL da solucao contendo as CMMO
em uma concentracdo de 1x 108 células mononucleares -
CMMO/mL durante, aproximadamente, 20 minutos.

Marcacao das células-tronco com tecnécio
(°°™Tc-HMPAO®) - opcional

E proposta a utilizacdo de células marcadas com tecnécio
HMPAO (GE Healthcare™; Buckinghamshire, Reino Unido)
como uma forma alternativa de validar a migracao de CMMO
para o pulmao. Para uma marcacao 6tima, a metodologia
proposta pelo fabricante deve ser seguida.

Andlise cintilografica/mapeamento medicina
nuclear

Caso o tecnécio HMPAO seja usado, entao o mapeamento
por medicina nuclear devera ser feito. Com este método,
leituras cintilograficas do torax anterior e posterior podem
ser feitas 10 minutos a uma hora apods a infusao das célu-
las mononucleares marcadas. Uma imagem de corpo inteiro
também devera ser obtida para examinar a proporcao de
células retidas no pulmao em relagcdo a contagem no corpo
todo. Antes do procedimento, os pacientes devem ser sub-
metidos a ventilacao basal e estudo de perfusao.

Evolucéo clinica e seguimento dos pacientes

Apos a alta hospitalar, é imprescindivel que o paci-
ente retorne para seguimento ambulatorial. Sugere-se, em
relacdo a data do procedimento, o seguinte esquema de
consultas e seguimento clinico-ambulatorial: Visita 1-7 dias,
Visita 2-1 més, Visita 3- 2 meses, Visita 4-3 meses, Visita 5-6
meses, Visita 6-12 meses.

A programacao temporal de retornos para avaliacao cli-
nica e exames laboratoriais esta sintetizada na tabela 1.

Uma série de estudos utilizando tratamento com células-
-tronco em modelos animais de doencas pulmonares, como
DPOC, fibrose, bem como terapia celular em pacientes com
diferentes doencas tem sido publicados®"".

Em nosso laboratorio, um estudo foi conduzido
utilizando-se células-tronco adultas em camundongos
com DPOC experimentalmente induzida. Os resultados
permitiram observar, de forma qualitativa e quantitativa,
regeneracao do tecido pulmonar em animais com enfisema
e tratados com CMMO. Neste trabalho anterior foi avaliada
a presenca no tecido pulmonar de 2 metaloproteinases
(MMP9 e MMP12), que tém um importante papel no pro-
cesso inflamatério’. Os autores observaram que os animais
expostos a elastase apresentaram expressao aumentada das
2 metaloproteinases no parénquima pulmonar quando com-
parados ao controle, evidenciando o papel da inflamacao
na patogénese do enfisema e o papel das CMMO, mais
especificamente das células-tronco mesenquimais, na
modulacao do processo inflamatério®.

Varios aspectos relativos aos procedimentos da terapia
celular também tem sido objeto de discussao, tais como
otimizacdo do processo, selecdo e minima manipulacao
das células, terapia autdloga versus alogénica, escolha
da melhor via de infusdao e aplicacdo do numero apro-
priado de células, bem como a quantidade e natureza
das células infundidas presentes no tecido acometido e
0 mecanismo de acdo destas células no tecido pulmonar,
como proposto por Agostini, em 2010%'. Além disso, tem
sido objeto de discussao a participacdo da CMMO tanto
no processo de regeneracdo quanto na propria patogé-
nese da DPOC, conforme discutido por Caramori et al., em
2012%°,

Apesar de uma série de questdes pendentes quanto aos
procedimentos metodoldgicos e mecanismos de acdo, em
um estudo anterior observamos que os camundongos expos-
tos a elastase e submetidos a infusao de CMMO apresentaram
uma evidente melhoria quanto aos aspectos morfologicos
e concentracdo diminuida de metaloproteinases no tecido
pulmonar®. De modo geral, estes dados indicam que a tera-
pia celular com CMMO melhora a condicdo da DPOC*® '
modulando a inflamacdo, como também previamente dis-
cutido por Tzouvelekis et al., em 201372,
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Em paralelo a estes resultados verificou-se o quime-
rismo pulmonar em pacientes submetidos ao transplante
alogénico de medula 6ssea?>2*. E também proposto que a
microvascularizacdo do tecido pulmonar atue como uma
barreira para onde células administradas por via intrave-
nosa sao preferencialmente atraidas, onde ficam retidas?>%*
e ainda que a inflamacao crénica no pulmao produza molé-
culas que sinalizem e recrutem células-tronco (endogenas e
transplantadas) com potencial para remodelacao do parén-
quima pulmonar?®. Os resultados destes estudos fornecem
embasamento experimental sinalizando a possibilidade de
aplicacao da terapia celular em pacientes e sustentam a
hipotese de que células-tronco poderiam ser utilizadas no
tratamento da DPOC?.

O protocolo proposto neste artigo refere-se ao projeto
submetido a Comissdo Nacional de Etica em Pesquisa -
CONEP - Registro N.°14.764 e registado no ClinicalTrials.gov
(NCT01110252). A proposicao original enviada a CONEP
referia-se a execucdo de um protocolo clinico, com per-
fil de um estudo clinico com finalidade principal de avaliar
a seguranca do emprego da terapia celular com CMMO em
pacientes com DPOC em grau avancado. Trata-se, portanto,
de um protocolo clinico de fase .

O procedimento mostrou-se bastante seguro. Foi apli-
cado experimentalmente em 4 doentes e nao houve registo
de complicagcdes em nenhum dos voluntarios. Os resultados
parciais, baseados em uma amostra pequena de apenas 4
doentes, indicam que a terapia celular com CMMO é segura
e virtualmente livre de efeitos colaterais significativos.

Outro aspecto deste projeto a ser revisto refere-se ao
emprego do Granulocyte Colony-Stimulating Factor (G-CSF).
Como bem documentado na literatura, essa droga induz a
proliferacdo e mobilizacdo de células hematopoiéticas?’>"
e tem sido amplamente utilizada em terapia celular em
modelos experimentais e pacientes humanos®?~*’. No proto-
colo original estava contemplado o emprego de G-CSF, com
uma dose diaria (5mcg/Kg) durante 3 dias consecutivos,
imediatamente anteriores a puncdao de medula e infusao
das CMMO. A justificativa para o uso de G-CSF neste estudo
estava vinculada aos resultados prévios mostrando que
essa droga determina, na medula 6ssea, um aumento de
células progenitoras mieloides®® e células CD34°%. Além
disso, varios outros protocolos, com destaque para o amplo
estudo de terapia celular em cardiologia, que se desen-
volve no Brasil, com patrocinio do Ministério da Salde,
nao incluiram o emprego de G-CSF (EMRTCC. In: http://
terapiacelular.hcl.gov.br/protocolos/cardiomiopatias.php).
No entanto, ndo ha um consenso sobre uma possivel vanta-
gem do emprego de G-CSF quando se adota a metodologia
de obtencao de células por puncao direta da medula
ossea®. Destarte, o emprego de G-CSF pode ser eliminado
quando a puncao direta da medula dssea € adotada.

Resultados relacionados a terapia celular em doentes
com DPOC foram publicados pioneiramente na literatura
cientifica pelo nosso grupo. Além do nosso grupo de pes-
quisa, 2 outros protocolos clinicos com terapia celular
em DPOC estdao registrados no Clinical Trials. Os estu-
dos estao sob responsabilidade da Osiris Therapeutics Inc.
(NTC 00683722), ja completos, com resultados recente-
mente publicados'?, e Leiden University Medical Center
(NTC01306513). Nossos resultados referentes a terapia celu-
lar com CMMO permitiram observar que o procedimento é

seguro, bem como livre de efeitos colaterais em pacien-
tes com enfisema pulmonar avancado. Ainda, uma melhora
da qualidade de vida foi relatada pelos pacientes tratados
e foram mantidos e/ou tiveram uma discreta melhora dos
parametros espirométricos'’.

Resultados recentes, financiados pela Osiris Therapeu-
tics Inc (Columbia, Maryland, EUA) e publicados por Weiss
et al. (2012), mostraram uma reducao significativa dos
niveis de proteina C-reativa um més apos o transplante de
células-tronco mesenquimais, isoladas da medula dssea e
cultivadas in vitro, em pacientes com enfisema pulmonar.
Nao foi observada nenhuma melhora na funcao pulmonar ou
qualidade de vida dos pacientes tratados com células-tronco
mesenquimais, denominadas e registradas como Prochymal®
pela Osiris Therapeutics Inc'?.

No entanto, nds propomos que as CMMO, um grande pai-
nel de células progenitoras com a presenca de linhagens
endoteliais, hematopoiéticas e mesenquimais poderiam,
portanto, colaborar para a reducao da inflamacao e melhora
da fungao pulmonar, talvez por meio da reducao da proteina
C-reativa e/ou outras proteinas inflamatorias sistémicas.
Todos estes resultados e possibilidades embasam e susten-
tam a proposta deste protocolo de terapia celular possa ser
empregado em outros centros de pesquisa. Como enfatizado
por Tzouvelekis et al. (2011), estudos randomizados mul-
ticéntricos tornam-se necessarios a fim de se estabelecer
importantes questdes relacionadas a seguranca e eficacia
da terapia celular com células-tronco adultas em doencas
pulmonares?.

Em concordancia com os diferentes aspectos discutidos
neste artigo, a proposta deste protocolo visa estabelecer um
procedimento clinico seguro para o emprego de CMMO no
tratamento de pacientes com doenca pulmonar obstrutiva
cronica e, como descrito anteriormente, para maximizar
as condicdes de seguranca do procedimento. Ainda, é um
objetivo deste estudo que o protocolo aqui discutido possa
permitir o desenho de estudos subsequentes para avaliar nao
somente as condigdes de seguranca, mas também a eficacia
desta nova metodologia.

Responsabilidades éticas

Protecao de pessoas e animais. Os autores declaram que
para esta investigacdo nao se realizaram experiéncias em
seres humanos e/ou animais.

Confidencialidade dos dados. Os autores declaram que nao
aparecem dados de pacientes neste artigo.

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

Financiamento

A Fundacao para o Desenvolvimentoda Unesp (Fundunesp),
Prefeitura Municipal de Assis (SP, Brasil) e CIVAP/Saude
prestaram apoio financeiro. As autoras M. Marcelino e T.
Stessuk foram financiadas pela CAPES (Coordenacao de
Aperfeicoamento de Pessoal de Nivel Superior). A autora


http://terapiacelular.hcl.gov.br/
http://terapiacelular.hcl.gov.br/

90

J.T. Ribeiro-Paes et al.

C. Faria foi financiada pelo Conselho Nacional de Desenvol-
vimento Cientifico e Tecnologico (CNPq).

Conflito de interesses

A Fundacao para o Desenvolvimentoda Unesp (Fundunesp),
Prefeitura Municipal de Assis (SP, Brasil) e CIVAP/Salde
prestaram apoio financeiro. As autoras M. Marcelino e T.
Stessuk foram financiadas pela CAPES (Coordenacao de
Aperfeicoamento de Pessoal de Nivel Superior). A autora C.
Faria foi financiada pelo Conselho Nacional de Desenvolvi-
mento Cientifico e Tecnologico (CNPq).

Agradecimentos

Os autores agradecem a Fundacao para o Desenvolvimento
da Unesp (Fundunesp), Prefeitura Municipal de Assis (SP, Bra-
sil) e CIVAP/Salde pelo apoio financeiro. As autoras Monica
Y. Marcelino e Talita Stessuk foram financiadas pela CAPES
(Coordenacéo de Aperfeicoamento de Pessoal de Nivel Supe-
rior). A autora C. Faria foi financiada pelo Conselho Nacional
de Desenvolvimento Cientifico e Tecnoldgico (CNPq).

Bibliografia

1. Global Strategy for the Diagnosis, Management and Preven-
tion of COPD, Global Initiative for Chronic Obstructive Lung
Disease (GOLD) 2013. [consultado 6 Mai 2013]. Disponivel em:
http://www.goldcopd.org/

2. Yao H, Boer WI, Rahman I. Targeting lung inflammation: Novel
therapies for the treatment of COPD. Curr Resp Med Rev.
2008;4:57-68.

3. Yorgancioglu A, Tiirktas H, Kalayci O, Yardim N, Buzgan T,
Kocabas A, et al. The WHO global alliance against chronic
respiratory diseases in Turkey (GARD Turkey). Tuberk Toraks.
2009;57(4):439-52.

4, Faria CA, de las Heras Kozma R, Stessuk T, Ribeiro-Paes JT.
Experimental basis and new insights for cell therapy in Chronic
Obstructive Pulmonary Disease. Stem Cell Rev. 2012;8:1236-44.

5. Weiss DJ, Kolls JK, Ortiz LA, Panoskaltsis-Mortari A, Prockop DJ.
Stem cells and cell therapies in lung biology and lung diseases.
Proc Am Thorac Soc. 2008;5(5):637-67.

6. Sueblinvong V, Weiss DJ. Stem cells and cell therapy approaches
in lungbiology and diseases. Transl Res. 2010;156:188-205.

7. Ribeiro-Paes JT, Stessuk T, Kozma RdlH. Cell Therapy in Chro-
nic Obstructive Pulmonary Disease: State of the Art and
Perspectives, in Chronic Obstructive Pulmonary Disease - Cur-
rent Concepts and Practice, Kian-Chungong. InTech: Rijeka.
2012:455-74.

8. Ribeiro-Paes JT, Bilaqui A, Greco OT, Ruiz MA, Alves-de-
-Moraes LBC, Faria CA, et al. Terapia celular em doencas
pulmonares: existem perspectivas? Rev Bras Hematol Hemoter.
2009;31(1):140-8.

9. Longhini-Dos-Santos N, Barbosa-de-Oliveira VA, Kozma RH, Faria
CA, Stessuk T, Frei F, et al. Cell therapy with bone marrow mono-
nuclear cells in elastase-induced pulmonary emphysema. Stem
Cell Rev. 2013;9:210-8.

10. Tzouvelekis A, Ntolios P, Bouros D. Stem cell treatment for chro-
nic lung diseases. Respiration. 2013;85:179-92.

11. Ribeiro-Paes JT, Bilaqui A, Greco OT, Ruiz MA, Marcelino MY,
Stessuk T, et al. Unicentric study of cell therapy in chronic obs-
tructive pulmonary disease/pulmonary emphysema. Int J Chron
Obstruct Pulmon Dis. 2011;1:63-71, 6.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Weiss DJ, Casaburi R, Flannery R, LeRoux-Williams M, Tash-
kin DP. A placebo-controlled, randomized trial of mesenchymal
stem cells in COPD. Chest. 2013;143(6):1590-8.

Moyé LA, Simari RD, Skarlatos SI. Cardiovascular Cell Therapy
Research Network (CCTRN). Bone marrow-derived cell therapy
after myocardial infarction. JAMA. 2013;10:1459, 309.
Houlihan DD, Newsome PN. Critical review of clinical trials
of bone marrow stem cells in liver disease. Gastroenterology.
2008;135(2):438-50.

Rice CM, Mallam EA, Whone AL, Walsh P, Brooks DJ, Kane N,
et al. Safety and feasibility of autologous bone marrow cel-
lular therapy in relapsing-progressive multiple sclerosis. Clin
Pharmacol Ther. 2010;87(6):679-85.

Sanz-Ruiz R, Gutiérrez Ibanes E, Arranz AV, Fernandez Santos
ME, Fernandez PL, Fernandez-Avilés F. Phases I-lll clinical trials
using adult stem cells. Stem Cells Int. 2010;2010:579142.
Traverse JH, Henry TD, Vaughan DE, Ellis SG, Pepine CJ, Willer-
son JT, et al. LateTIME: a phase-Il, randomized, double-blinded,
placebo-controlled, pilot trial evaluating the safety and effect
of administration of bone marrow mononuclear cells 2 to 3
weeks after acute myocardial infarction. Tex Heart Inst J.
2010;37(4):412-20.

Mahler DA, Wells CK. Evaluation of clinical methods for rating
dyspnea. Chest. 1988;93:580-6.

Curley FJ, Dyspnea. In: Irwin RS, Curley FJ, Grossman RF, edi-
tores Diagnosis and treatment of symptoms of the respiratory
tract. New York, NY: Future Publishing, Amonk; 1997. p. 56-115.
Caramori G, Casolari P, Garofano E, Mazzoni F, Marchi I, Con-
toli M, et al. Role of stem cells in the pathogenesis of chronic
obstructive pulmonary disease and of pulmonary emphysema.
Recenti Prog Med. 2012;103:31-40.

Agostini C. Stem cell therapy for chronic lung diseases: Hope
and reality. Respir Med. 2010;104 Suppl 1:586-91.

Tzouvelekis A, Laurent G, Bouros D. Stem cell therapy in chronic
obstructive pulmonary disease. Seeking the prometheus effect.
Curr Drug Targets. 2013;14:246-52.

Suratt BT, Cool CD, Serls AE, Chen L, Varella-Garcia M, Shpall
EJ, et al. Human pulmonary chimerism after hematopoie-
tic stem cell transplantation. Am J Respir Crit Care Med.
2003;168(3):318-22.

Fischer UM, Harting MT, Jimenez F, Monzon-Posadas WO, Xue
H, Savitz SI, et al. Pulmonary passage is a major obstacle for
intravenous stem cell delivery: the pulmonary first-pass effect.
Stem Cells Dev. 2009;18(5):683-92.

Rojas M, Xu J, Woods CR, Mora AL, Spears W, Roman J, et al.
Bone marrow-derived mesenchymal stem cells in repair of the
injured lung. Am J Respir Cell Mol Biol. 2005;33(2):145-52.
Tzouvelekis A, Antoniadis A, Bouros D. Stem cell therapy in
pulmonary fibrosis. Curr Opin Pulm Med. 2011;17:368-73.
Slowman S, Danielson C, Graves V, Kotylo P, Broun R, McCarthy
L. Administration of GM-/G-CSF prior to bone marrow har-
vest increases collection of CD34+ cells. Prog Clin Biol Res.
1994;389:363-9.

Dicke KA, Hood DL, Arneson M, Fulbright L, DiStefano A, Firs-
tenberg B, et al. Effects of short-term in vivo administration
of G-CSF on bone marrow prior to harvesting. Exp Hematol.
1997;25(1):34-8.

Ostronoff M, Ostronoff F, Souto Maior P, Matias C, Calixto R,
Sucupira A, et al. Pilot study of allogeneic G-CSF-stimulated
bone marrow transplantation: harvest, engraftment, and
graft-versus-host disease. Biol Blood Marrow Transplant.
2006;12(7):729-33.

Dahl E, Burroughs J, DeFor T, Verfaillie C, Weisdorf D. Pro-
genitor content of autologous grafts: mobilized bone marrow
vs mobilized blood. Bone Marrow Transplant. 2003;32(6):
575-80.

Levesque JP, Winkler 1G. Mobilization of hematopoietic stem
cells: State of the art. Curr Opin Organ Transpl. 2008;13:53-8.


http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0155

Proposta de um protocolo de terapia celular para o tratamento da doenga pulmonar obstrutiva cronica 91

32.

33.

34.

35.

36.

Frangoul H, Nemecek ER, Billheimer D, Pulsipher MA, Khan S,
Woolfrey A, et al. A prospective study of G-CSF primed bone
marrow as a stem-cell source for allogeneic bone marrow trans-
plantation in children: a Pediatric Blood and Marrow Transplant
Consortium (PBMTC) study. Blood. 2007;110(13):4584-7.

Pusic I, DiPersio JF. The use of growth factors in hematopoietic
stem cell transplantation. Curr Pharm Des. 2008;14:1950-61.
Hokari M, Kuroda S, Chiba Y, Maruichi K, Iwasaki Y. Synergis-
tic effects of granulocyte-colony stimulating factor on bone
marrow stromal cell transplantation for mice cerebral infarct.
Cytokine. 2009;46(2):260-6.

Greinix HT, Worel N. New agents for mobilizing peripheral blood
stem cells. Transfus Apher Sci. 2009;41:67-71.

Ripa RS, Jargensen E, Wang Y, Thune JJ, Nilsson JC, Sendergaard
L, et al. Stem cell mobilization induced by subcutane-
ous granulocyte-colony stimulating factor to improve cardiac

37.

38.

39.

regeneration after acute ST-elevation myocardial infarction:
result of the double-blind, randomized, placebo-controlled
stem cells in myocardial infarction (STEMMI) trial. Circulation.
2006;113(16):1983-92.

Zubair AC, Malik S, Paulsen A, Ishikawa M, McCoy C, Adams PX,
et al. Evaluation of mobilized peripheral blood CD34(+) cells
from patients with severe coronary artery disease as a source of
endothelial progenitor cells. Cytotherapy. 2010;12(2):178-89.
Johnsen HE, Jensen L, Gaarsdal E, Hansen PB, Ersball J, Hansen
NE. Priming with recombinant human hematopoietic cytokines
before bone marrow harvest expands in vivo and enhances ex
vivo recovery of myeloid progenitors in short-term liquid cultu-
res. Exp Hematol. 1994;22(1):80-6.

Mehta J. Cytokines in hematopoietic stem cell transplantatiom.
In: Platanias LC, editor. Cytokines and cancer. US: Springer;
2005. p. 333-51.


http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0165
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0175
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195
http://refhub.elsevier.com/S0873-2159(13)00107-4/sbref0195

	Proposta de um protocolo de terapia celular para o tratamento da doença pulmonar obstrutiva crônica
	Introdução
	Métodos/desenho experimental
	Seleção dos doentes
	Critérios de inclusão
	Escala score de dispneia
	Critérios de exclusão
	Avaliação clínica e exames complementares na fase pré‐procedimento
	Coleta e preparo das células‐tronco da medula óssea
	Separação das células‐tronco
	Infusão das células‐tronco
	Marcação das células‐tronco com tecnécio (99mTc‐HMPAO®) – opcional
	Análise cintilográfica/mapeamento medicina nuclear
	Evolução clínica e seguimento dos pacientes

	Discussão
	Responsabilidades éticas
	Proteção de pessoas e animais
	Confidencialidade dos dados
	Direito à privacidade e consentimento escrito

	Financiamento
	Conflito de interesses
	Agradecimentos
	Bibliografia


