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"Em 1966 {...) inicidmos os nossos estudos imunoldgicos da Suberose tendo em vista,
ndo s6 tentar compreender a etiopatogenia desta afecgdo, como também,
provar que ela pertencia ao grupo das chamadas alveolites alérgicas extrinsecas.
Foi uma tarefa érdua, mas cremos ter conseguido obter elementos de particular interesse diagnéstico e que, por
outro lado, vieram albrir novos horizontes ao conhecimento da afeccdo.”

Thomé G Villar e Ramiro G Avila
In Granulomatoses pulmonares de causa inalatéria, Lisboa 1976
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PNEUMONITE DE HIPERSENSIBILIDADE

A pneumonite de hipersensibilidade (PH) ou alveolite alérgica extrinseca (AAE) € uma doenga
granulomatosa do pulmao'? associada & exposicdo a varios agentes, incluindo poeiras orgdnicas e
quimicos. A inalagdo repetida de determinadol(s) antigénio(s) desencadeia uma reacgdo de hipersensi-
bilidade em individuos imunologicamente sensibilizados aols) antigéniols) em questdo™. Esta patolo-
gia foi iniciaimente descrita por Campbell em 1932, em agricultores expostos a feno com bolor (Pulmao
do fazendeiro)*, reconhecendo-se hoje que se pode associar & exposi¢do a uma variedade de antigénios,
geralmente de natureza organica e de origem diversa, avidria, fingica, bacteriana, entre outras, mas
também substdncias de origem quimica como, por exemplo, os isocianatos, compostos de baixo peso
molecular que podem funcionar como haptenos>®. A inalagdo cronica e/ou intensa destas substancias
é o ponto de partida para uma reacgdo inflamatéria de mediag¢do imunoldgica, com atingimento prin-
cipalmente da regido intersficio-alveolar e dos bronquiolos terminais'®. Hoje em dia existem mais de
30 fontes ambienciais e ocupacionais descritas como indutoras de Pneumonite de Hipersensibilidade
(Quadro ).

1. EPIDEMIOLOGIA

A prevaléncia da PH varia de acordo com o Pais e ainda de regido para regido, consoante o tipo,
frequéncia e intensidade da exposigdo”. Nos Estados Unidos da América e na Europa as formas de PH
mais frequentes sdo a doenca de criadores de aves [DCA) e o pulmdo do fazendeiro (PF). J& no Japdo
predomina a PH do verdo (“summertype" Hypersensitivity Pneumonitis) que ocorre nos meses himidos e
quentes, que facilitam o crescimento de Trichosporon cutaneum, nas casas de madeira com baixas
condi¢do de ventilagGo, tipicas do sudoeste deste pais. Estima-se que entre 8 a 30% dos columbofilos

tenham DCA e que 0,5 a 5% dos fazendeiros apresentem sintomas compativeis com PF'.
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QUADRO I: Causas mais frequentes de Pneumonite de Hipersensibilidade

Doenca

Fonte de exposi¢cao

Antfigénio provavel

Suberose

Poeiras de cortica bolorenta

Penicillivm globrum

{ex P. Frequentans)

Doenga dos Criadores de Aves

Excrementos/Penas de Aves

IgA, mucina intestinal, proteinas do

pé das penas

Pulmao do Fazendeiro

Poeiras de feno

Sacharopolyspora Rectivirgula
{ex Mycropolyspora Faeni)

Thermoacffnomyces vu/garis

Pneumonite de Hipersensibilidade

do Verdo {"summer-type”)

Poeiras das paredes das casas

(Japdo)

Trichosporon asahii
fex T. cutaneum)

T mucoides

Pulmao dos Humidificadores

Humidificadores e ar

condicionado contaminados

Actinomyces Termophilus
Micromycetes

Outros fungos

Pneumonite de Hipersensibilidade dos

trabalhadores das madeiras

Poeiras de madeira

Alternaria spp
Bacilus subtillis
Rhizopus spp
Mucor spp

Outros?

Pulm&o dos queiieiros

Queijos e casca

Penicillivm caseii

Penicillivm Roqueforti

Pneumonite de Hipersensibilidade aos

Isocianatos

Tintas, lacas, vernizes,

espumas

Haptenos
(TDI, MDI, HDI)

Para listagem mais pormenorizada e bibliografia respectiva consultar a referéncia®.

1.1. As Pneumonites de Hipersensibilidade em Portugal

Em Portugal existem duas formas de PH que se destacam pela sua frequéncia: a Suberose, que

€ aforma mais frequente no Norte e reflectindo a concentragdo desta indistria na regido'?, e a Doenca

- dos Criadores de Aves (DCA)®,

De acordo com os estudos epidemioldgicos publicados, estima-se que entre 9 e 19% dos traba-

Ihadores da indUstria da cortica tenham Suberose®?.

A DCA, definida em meados dos anos 60, resulta da inalagdo de antigénios provenientes de

excrementos e/ou de penas oblongas®®Y. Apesar de poder ocorrer com a exposicdo a varias aves

domeésticas, a maior parte destes doentes sdo criadores de pombos. A prevaléncia em Portugal da

DCA em columboéfilos oscila entre 2 e 5%,
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1.2. Breve historia da Suberose

A doenca respiratoria dos corticeiros atraiu desde sempre um enorme interesse nos investiga-
dores portugueses®.

Foi Vinte-e-Um Mendes quem pela primeira vez, em 1947, fez referéncia a alteragdes respiratd-
rias em trabalhadores da indUstria da cortica que poderiam ter a ver com a exposi¢do @ poeira da
cortica, tendo proposto a designacdo destas alteragdes de Suberose (Pneumoconiose produzida pela
cortica — Suben)®. Mais tarde, na década de 60, e apds os estudos pioneiros de Lopo Cancella Abreu e
Silva Horta'*%, o grupo de Ramiro Avila e Thomé Villar, da Faculdade de Medicina de Lisboa, descreveu
as varias formas clinicas de apresentago desta doenca e a sua relagdo com a exposicdo a poeira da
cortica. Assim, para além de quadros de asma brénquica e bronquite cronica foi descrita uma forma
de AAE (a mais tipica e frequente} com um quadro clinico, apresentacdo radiolégica, achados patoldgi-
cos e laboratoriais semethantes as outras AAE ent@o descritas?'. Estes autores demonstraram tam-
bém o papel do Penicillium frequentans na Suberose, como o desencadeador da resposta imunolégica
associada & doenca®-*". De facto, foi possivel identificar precipitinas especificas no soro dos doentes
com Suberose e induzir alteracdes funcionais respiratorias apds prova de provocagdo inalatdria com
aquele fungo?.

Recentemente, dois trabalhos chamam a aten¢@o para a Chrysonilia sitophila como fungo do-
minante em quase todas as fases de processamento industrial da cortica, o que poderd apontar tam-

bém para um papel deste fungo nalgumas formas de doenga respiratéria da inddstria da cortiga®2%.

2. APRESENTACAO CLINICA

Classicamente descrevem-se trés formas clinicas da PH- aguda, subaguda e crénica® . A for-
ma aguda é caracterizada por episddios recorrentes de febre, mialgias, tosse seca e dispneia que
ocorrem 4 a 8 horas apos a exposi¢do ao antigénio e que desaparecem nas 24-48 horas seguintes ao
afastamento da sua ocupagdo, podendo no entanto os sintomas prolongarem-se durante uma sema-
na. Estes doentes apresentam febre, taquipneia, crepitacdes nas bases pulmonares e por vezes insu-
ficiéncia respiratéria {Fig. 1).

A forma crénica pode apresentar-se por uma sinftomatologia intermitente durante varios anos
sem haver lesd@o pulmonar progressiva ou pelo aparecimento dum quadro de fibrose pulmonar sem
nunca ter havido anteriormente sintomatologia respiratéria muito significativa. Uma propor¢do impor-

tante destes doentes (20 a 40%) apresenta sinfomas de bronquite cronica. A expressdo subaguda &
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uma forma intermédia entre a forma aguda e a crénica, correspondendo como que a uma forma
aguda mais prolongada. Em virtude das limitagdes desta classificagdo alguns autores t&m vindo a
propor a divisGo da PH em aguda progressiva, aguda infermitente ndo progressiva e cronica progressiva
e ndo progressiva de acordo com a evolugdo clinica e resposta aos corticdides™. Assim, a forma aguda
progressiva caracterizard os casos graves, geralmente necessitando de internamento hospitalar e com
resposta incompleta @ terap@utica. Ja a forma aguda intermitente néo progressiva, corresponde aos
casos sem grande atingimento clinico/funcional, com sintomas repetidos mas autolimitados. Esta

heterogeneidade de apresentagdo clinica é também patente na Suberose?.

mTLC (L)

6,07

G

# CDB (x10"5)
= CD4 (x1075)

®m Temperatura
°C)

®Prednisolona 40 RN | _ X :
R [ —-—

Fig. 1: Evolucdio clinica de um doente com forma aguda de Pneumonite de Hipersensibilidade (Suberose) — Doente de
31 anos, manobrador, admitido por febre, dispneia, mialgias e emagrecimento, crepitagdes pan-nspiraiérias e leucocitose
com neutrofilia. A radiografia de térax mostrava um padréo s 2/2 e a TAC "vidro despolido" difuso. O exame funcional
respiratério sindrome restrifivo moderado com hipoxemia em repouso. Foi medicado com eritromicina oral e prednisolona
durante 2 semanas. Ao fim de um ano, as provas funcionais estavam normais, a celularidade total do LBA diminuiu
significativamente {sobretudo & custa dos linfécitos CD8+).

As razdes para estas diferentes formas de apresentag@o clinica ndo s@o claras, mas podem
significar diferencas na intensidade e duragdo da exposicdo — por exemplo a exposicao de baixa inten-
sidade mas de longa duragdo tenderd a provocar formas crénicas de PH, enquanto exposicdo de alta

infensidade mas curta duragdo tende a causar formas agudas de PH.
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3. IMAGIOLOGIA

Nas fases agudas da PH, a radiografia de térax revela opacidades micronodulares difusas mais
evidentes nos lobos inferiores. Este padrdo fende a desaparecer apds cessar a exposicdo. A TAC tordcica
tem uma maior sensibilidade na avalia¢do radioldgica dos doentes com PH, podendo apresentar alte-
ragdes, mesmo quando a radiografia de torax & normal®. Tipicamente observam-se nestes doentes
um padrdo de vidro despolido associado a micro-nédulos de localizag@o centri-lobular® (Fig 2-A)

Na doenca cronica, as alteragdes radioldgicas predominantes sdo opacidades lineares e
nodulares difusas, sugerindo fibrose pulmonar; nesta fase os achados na TAC fordcica incluem " pulméo

em favo" e enfisema® (Fig 2-B).

Fig. 2A: TAC de um doente com Suberose (forma aguda) — mostrando dreas de vidro despolido com distribuicéio
geogrdfica [mesmo doente da figura 1); B — TAC de um doente com Suberose (forma cronica) — mostrando dreas de
vidro despolido associado a fibrose ("pulméo em favo').

4. IMUNOPATOGENESE

A producdo de anticorpos para o material antigénico inalado fem sido considerada uma carac-
teristica fundamental da resposta imunologica nas Pneumonites de Hipersensibilidade. A identificacdo
de anticorpos no soro e LBA de doentes expostos a inalagdo cronica de antigénios ocupacionais, € um
dos argumentos fundamentais a favor da participag@o da hipersensibilidade de tipo Il nesta doenga,
hipétese levantada por Pepys em 1963 e corroborada, mais recentemente, por modelos experimentais
que demonstram o envolvimento da formagdo de imunocomplexos IgG ou IgA na superficie pulmonar,
na activagdo local de células residentes, produgdo de citocinas e recrutamento celular. Estudos subse-

quentes tém evidenciado que a patogenia destas entidades é bastante mais complexa envolvendo,
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nas suas fases subagudas e cronicas, a participagdo das diferentes subpopulagoes macrofagicas?,
linfocitos citotoxicos® e Thi* e as respectivas citocinas®®, que caracterizam as formas de hipersen-

sibilidade imunolégica retardada, de tipo granulomatoso?®,

4.1. Alveolite subclinica

No inicio dos anos 80, com a introdu¢do da técnica da lavagem broncoalveolar (LBA), foi possivel
demonstrar que, para além dos doentes com formas agudas de PH apresentarem aumento significa-
tivo dos linfocitos alveolares, também os fazendeiros assintomaticos apresentavam alveolite linfocitica,
sendo esta mais infensa e frequente na presenca de precipitinas positivas. O facto de alguns fazendei-
ros normais (com precipitinas negativas) apresentarem alveolite subclinica poderia ser explicado por o
antigénio responsavel ser diferente daquele testado ou dos niveis de IgG especifica serem demasiado
baixos para serem detectados pelos métodos correntes?. Por outro lado, poderia fambém sugerir a
existéncia de um estadio precoce da doenga. Assim, seguiram-se outros trabalhos do mesmo grupo
procurando analisar a evolugdo destas formas de alveolite subclinica: Cormier e col *8 demonstraram a
manutengdo da linfocitose do liquido de LBA (LLBA) em fazendeiros assintomdaticos ao fim de trés anos
de exposi¢do, apesar de ndo haver deterioragao funcional ou radiolégica. Estes autores sugeriam ain-
da que o contacto com o ambiente mantinha a alveolite mas o fipo de actividade também teria influén-
cia {aqueles doentes com maior exposi¢do a fungos finham maior nimero absoluto de linfocitos). Estu-
dando a evolugdo a longo prazo (6-7 anos), dos mesmos fazendeiros assintomaticos, este grupo
canadiano demonstrou mais tarde® que, apesar de um nUmero significativo de casos terem desenvol-
vido sinfomas de Bronquite Crénica (6 em 33) ou ferem alteragdes radiolégicas “de novo” (9 em 33) —
mantendo normalidade da DLCO e FVC -, ndo havia correlagdoe da linfocitose com as alteracdes radio-
I6gicas ou da fungdo respiratéria.

A semelhanca dos fazendeiros, também os columbéfilos assintomaticos tendem a apresentar
um certo grau de linfocitose alveolar que & mais intensa nos precipitino-positivos'**°. Parece assim que,
apesar de ndo se poder excluir que alguns destes individuos assintomaticos com alveolite possam vir a
desenvolver PH, a presenca de linfocitose neste grupo ndo deverd acarretar, so por si, um mau prog-

nostico.

4.2. Linfacitos e Pneumonite de Hipersensibilidade

Em virtude da possibilidade da presenga de uma alveolite subclinica em individuos assintomaticos,

a linfocitose do LLBA & pouco especifica e tem um valor limitado na previsdo da gravidade da PH®'. No
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entanto, a linfocitose intensa do LLBA pode ter um valor orientativo para o diagnéstico, sendo conside-
rada evocativa de PH no contexto de uma exposicdo tipica (ver 6.3)52.

Analisando-se 5 grupos de fazendeiros: uns com formas agudas de PH, outros com anteceden-
tes de PH mantendo-se em actividade, outros com antecedentes de PH mas afastados do ambiente de
trabalho, e individuos assinfomdticos com ou sem precipitinas positivas, verificou-se que a linfocitose
ndo se correlaciona significativamente com as alteracées radiologicas ou funcionais dentro de cada
grupo®3. Por outro lado, em doentes com formas agudas de Pulmdo de Fazendeiro, o afastamento
prolongado (cerca de 7 anos} diminui a intensidade da alveolite, mas o grau da linfocitose aos 7 anos

ndo se correlaciona com a evolucdo da fungdo respiratoria®.

4.2,a. Subpopulacées linfocitarias

Nos estudos publicados ndo parece haver um consenso sobre qual o tipo subpopulacées de
linfocitos predominantes no LLBA destes doentes, embora a maioria refiram o predominio das células
CD8+, resultando numa relagdo CD4/CD8 baixa®-*7. Curiosamente o mesmo tipo de PH (Pulmdo do
Fazendeiro} apresenta perfil diferente em diferentes regides. Assim, nalgumas séries europeias a rela-
¢Go CD4/CD8 é baixa {0,41+0,1)%58, enquanto & elevada em séries do Canada (> 1,0)*%, bem como no
Japao{3,4+0,7)". Por outro lado a relacdo CD4/CD8 na DCA parece ser mais varidvel e o tipo antigénio,
exposicdo (contfinua versus infermitente), estadio da doenca (fase aguda versus cronical, tabaco (au-
menta a relacdo CD4/CD8), e outros inalantes inespecificos parecem ter algum papel no perfil encon-
trado™®. Um outro aspecto que interessa analisar é o perfil dos doentes versus os assinfomdticos:
Semenzato e col.®? e Kelier e col.®* demonstraram que a relagdo CD4/CD8 ndo é diferente. Contudo
apesar desta semelhanca fenotipica, a actividade funcional destes linfocitos era claramente diferente
nestes dois grupos®2¢®: enquanto os linfocitos T do LLBA dos doentes com PF e dos fazendeiros
assinfomdticos tinham actividade supressora equivalente, |@ a actividade citotoxica era significativa-
mente maior no primeiro grupo. Por outro lado, Segorbe Luis e col. num estudo englobando 13
columbdfilos assintomdaticos, demonstraram que estes apresentavam uma proporcdo significativa de

linfocitos T "meméria" (CD45R0O+) enquanto a relagdo CD4/CD8 era varidvel'¢4,

4.2.b. Evolucéo das subpopulacées linfocitarias

Num estudo em que foram analisadas, de modo seriado, as subpopulagdes linfocitdrias num
grupo de 8 doentes com PF que mantinham a actividade profissional, também n&o se encontraram

diferencas significativas ao fim de 2 anos (isto &, os 5 casos que tinham relagdo CD4/CD8 baixa, per-
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maneceram com relacdes baixas)®>. Os mesmos autores, num outro trabalho englobando maior nd-
mero de doentes, ndo encontraram diferencas significativas nas relacdes CD4/CD8 (que estavam nor-
mais no grupo fotal) dos doentes com histdria prévia de PF, quer se mantivessem expostos quer afas-
tados por varios anos®. Drent e col.®, num trabalho analisando 59 doentes com DCA, mostram uma
relacGo CD4/CD8 relativamente elevada nos doentes em que a LBA se realizou a menos de 24 horas
da Oltima exposi¢do e um aumento das células CD8+ ao fim de 2 dias de afastamento e até 1-12
meses. Em contraste, Reynolds e col.4”, num grupo de 6 criadores de pombos, mostraram que a provo-
cac¢do inalatéria especifica aumentava significativamente o nOmero de linfocitos T, sem contudo haver
alteracdes significativas na relagdo CD4/CD8. Johnson e col.® estudaram 13 doentes com DCA e 5
criadores de pombos assintomaticos com precipitinas positivas, ndo havendo diferencas significativas
da rela¢do CD4/CD8 nos dois grupos e em 6 doentes com DCA reavaliados ao fim de 3 semanas de
afastamento. Yoshizawa, por outro lado, analisando o LLBA de modo sequencial num grupo de 14
doentes, mostra que, com o afastamento, os doentes com HP de verdo diminuem gradualmente as
células CD8%, enquanto que nos doentes com DCA estas células diminuem mais lentamente, regres-
sando a relagdo CD4/CD8 ao normal ao fim de 5 anos®. Mais recentemente, num pequeno estudo
comparando formas agudas de PF com fazendeiros assintomdticos, houve diferenca significativa na
relacGo CD4/CD8 dos dois grupos (0,9+0,2 versus 2,4+0,5, respectivamente)®®. As diferencas encontra-
das ndo sGo necessariamente contraditorias podendo apenas derivar das diferentes populaces estu-
dadas®®. Além disso muitas vezes é dificil distinguir com rigor os doentes que conseguem evitar com-
pletamente a exposicdo, daqueles que mantém exposicdo residual a pequenas quantidades do

antigénio.
4.3. Citocinas e outros mediadores solUveis na Pneumonite de Hipersensibilidade

Denis e col. demonstraram que os doentes com formas agudas de PF tinham niveis significativa-
mente mais elevados de TNF-alfa e IL-1 no LLBA do que controles saudéveis™, o mesmo sucedendo
com o MIP-1 alfa e IL-8”". Por outro lado, as citocinas pro-inflamatérias IL-8 e MCP-1 alfa estavam fam-
bém presentes em niveis aumentados nas formas agudas de PH de verdo™. Dakhama e col.% de-
monstraram que os doentes com formas agudas (ou antecedentes) de PF tinham niveis de IL-2 signifi-
cativamente maiores no LLBA do que os fazendeiros sintomaticos com precipitinas negativas.

Mais recentemente, Takahashi e col.”® sugerem que a concentracdo sérica de KL-6 {uma
glicoproteina expressa pelos pneumacitos tipo il) & mais elevada nos doentes com formas agudas de
PF do que nos individuos assintomdticos com precipitinas positivas ou negativas, podendo ter um po-

pel na detecg@io de formas de PF subclinico.

~10-
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Os factores fibrogénicos do LLBA t&m também recebido alguma atencdo, e assim, Bjermer e
col.”™ mostram a existéncia de um aumento do Hialuronano {HA) e Procolagénio lll no LLBA de doentes
com formas agudas de PF {comparativamente com controles normais). Larsson e col.”> demonstram
que os niveis de HA no LLBA distinguem os fazendeiros com PH dos doentes com Alveolite subclinica
(precipitino-negativos). Os niveis de HA e procolagénio lll também se encontram elevados {embora
menos) nos individuos expostos com historia prévia de PF {(hd pelo menos 1 ano). Contudo os niveis
desfes mediadores fibrogénicos (HA, colagénio tipo Ill, fibronectina e factor de crescimento dos
fibroblastos) ndo se correlacionaram com a evolucdo radiolégica e funcional ao fim de 6 anos”.

Na Suberose, também demonstramos a existéncia de niveis aumentados de HA no LLBA de
doentes com formas subagudas/cronicas de PH comparativamente com individuos com patologia das
vias aéreas, correlacionando-se directamente com o nimero absoluto de linfocitos e mastocitos e com

a deterioragao funcional.

5. PATOLOGIA/ANATOMIA PATOLOGICA

A histologia é principalmente caracterizada pela presenga de granulomas néo caseosos, geral-
mente pequenos e mal formados, acompanhados por um infiltrado intersticial linfocitico difuso, com a

presenga de plasmacitos e macréfagos espumosos nos espagos alveolares’™ (Fig. 3).

Fig. 3: Bidpsia pulmonar de um doente com Pneumonite de Hipersensibilidade. Presenca de histiocitos epitelidides
com constitiicdo de granuloma mal formado, ndo necrotizante. Associadamente observasse infilirado inflamatério
mononucleado infersticial.

~1-
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A fibrose das paredes alveolares pode estar presente em varios graus®. Os mastocitos apare-
cem em nUmero aumentado, sobretudo junto dos septos alveolares e nas formas agudas®. A pneu-
monia organizativa estd frequentemente presente, com 15 a 25% dos doentes com PH a apresentarem
bronquiolite obliterante com pneumonia organizativa (BOOP)®2. A histopatologia nem sempre & decisi-
va no diagndstico, visto que as suas alteragdes principais, nomeadamente a presenca de granulomas,
estd@ ausente em 30% de casos, além de poder ser dificil a distingGo de outras patologias granulo-

matosas?®.

6. DIAGNOSTICO

Apesar de estarem propostos mecanismos comuns na efiopatogenia e imunopatologia das
diferentes entidades clinicas das PH, a heterogeneidade e complexidade do material antigénico inala-
do nos diferentes ambientes ocupacionais, poderd originar diferencas nas caracteristicas clinico-
laboratoriais das vérias entidades incluidas neste grupo™¢'.

N&o ha uma Onica caracteristica clinica ou laboraterial que seja diagnostica de PH™. Assim, o
diagnostico deve assentar numa combinagdo de sintomas, sinais, alteracdes radioldgicas, da fungdo
respiratéria e testes imunoldgicos. De uma maneira geral, perante um doente com exposicao repetida
a antigénios reconhecidamente causadores de PH (Quadro 1) com dispneia, tosse seca, crepitagoes
inspiratorias, muitas vezes com sinfomas constitucionais (perda de peso, astenia, mialgias) associadas
a um sindrome ventilatério restritivo e/ou defeito de difusdo, deve ser colocada a hipotese diagnéstica
de PH. A melhoria dos sintomas apds o afastamento & uma pista importante, embora nalguns casos
possam persistir os sintomas respiratorios por periodos prolongados de afastamento. A radiografia de
térax & Otil para excluir outras doengas, e a normalidade do LLBA exclui quase definitivamente o diag-
nostico. As formas cronicas de PH, com sinfomas mais insidiosos, sdo mais dificeis de diagnosticar, e
apresentam-se frequentemente no contexto de quadro clinico de "fibrose Pulmonar”, havendo por

vezes necessidade de recorrer a métodos mais invasivos (bidpsia pulmonar e provocagdo especifica)®:.

6.1. Provas Funcionais Respiratorias

A avaliacdo funcional respiratéria mostra tipicamente um sindrome ventilatério restritivo, habi-
tualmente com defeito de difusGo. Existe ainda um subgrupo de doentes com PH em que € evidente um
padrdo obstrutivo®*”84 Nestes casos, a presenc¢a de bronquiolite e/ou enfisema pode explicar as alte-
racdes ventilatdrias encontradas. Por outro lado, muitos doentes com PH (20 a 40%) mostram hiper-

reactividade bronquica®>®¢, chegando alguns deles a desenvolver asma bronquica®*7#7.

-12 -
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A cicloergometria, para além de permitir uma avaliagdo correcta da capacidade de trabalho®, &
um teste mais sensivel na defeccdo do compromisso intersticial do que a avaliagdo funcional em re-

pouso®89.

6.2. Imagiologia

A PH ndo se consegue distinguir radiologicamente de outras doencas intersticiais. A radiografia
de torax pode ser normatl ou mostrar padrdo nodular ou fibrose dependendo da fase da doenga®.
A TAC (sobretudo de alta resolugdo) tem maior sensibilidade e especificidade, podendo ainda ajudar a

direccionar a bidpsia pulmonar, no caso dela estar indicada®®-.

6.3. Lavagem Broncoalveolar

A andlise do fiquido de lavagem broncoalveolar {LLBA), constitui um procedimento importante,
ndo sé na investigacdo como no diagndstico desta doenca®™, revelando normalmente uma alveolite
linfocitica intensa {> 40%) com predominio de células CD8***¢ (Fig. 4}. Além desta altera¢do, observam-
-se, com alguma frequéncia, a presenca de um nOmero aumentado de mastocitos e plasmécitos® 2. -
Varios autores consideram que na presenca de um quadro clinico compativel, com alteragdes funcio-
nais e radiologicas caracteristicas, associadas a uma exposicdo evidente, a presenca de um LLBA com

os achados referidos é suficiente para estabelecer o diagnostico®°28,

Fig. 4: Alveolite linfocitica fipica de um doente com Suberose. Esfregaco de citocentrifuga corado pelo WrightGiemsa.

-13-
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O LLBA tem diferentes caracteristicas conforme a altura da doenca em que for efectuadosss7.3,
Assim, 6-24 horas apos a exposicdo ao antigénio, observam-se as contagens mais elevadas dos
neutréfilos e eosindfilos, estando, contudo, o nimero de linfocitos e o de mastdcitos também aumenta-
do. Ao fim de 2-7 dias de exposicdo, os neutréfilos diminuem, encontrando-se nesta altura os niveis
mais elevados de linfocitos, plasmaécitos, eosindfilos e mastdcitos. Um més a um ano apds a exposi-
3o, os eosindfilos, plasmocitos e neutréfilos regressam ao normal, persistindo o nOmero aumentado
de linfocitos e mastécitos. Assim, Haslam e col. mostram que os mastécitos sdo células particularmen-
te associadas @ PH, encontrando valores do LLBA > 3% apenas nesta patologia®2. Contudo t&m sido
também encontrados valores aumentados no LLBA em fazendeiros assinfomaticos® e em doentes
com antecedentes de formas agudas de PF ja afastados®, o que faz diminuir a sua especificidade.

A presenca de mastécitos no LLBA esta também associada & pneumonite de hipersensibilidade
na Suberose e particularmente naqueles com maior compromisso funcional do intersficio pulmonar®®.

Outra caracteristica do LLBA nas PH é a presenga de plasmadcitos, com valores que variam entre
0,1e3,9%.

Mas, a caracteristica principal do LLBA no decurso da doenca é a linfocitose. Muito recentemen-
te demonstrou-se que uma das razdes para a acumulacdo de um grande ndmero de linfocitos na
pneumonite de hipersensibilidade € a diminuicdo da sua apoptose”. Geralmente, a alveolite linfocitica
€ mais intensa que em outras patologias que também cursam com linfocitose (como a sarcoidose),
usualmente acima de 50% do nUmero total de células®5898%% Esta linfocitose caracteriza-se por ser
geralmente de predominio CD8, apresentando uma relacdo CD4/CD8 baixa®™8%89° — Quadro Ii. Estes
valores podem variar com a evolucdo da doenga, apresentando alguns doentes, com o fempo, um
aumento das células CD4, com uma elevacao da relagdo CD4/CD8%48. Foi também observado no LBA
desta patologia um aumento significativo dos marcadores das células NK CD56 e CD57, ndo havendo

expressdo do CD16%42.

QUADRO II: Linfocitos e Subpopulagdes no LLBA de alguns estudos publicados

Sintomaticos Assintomadticos (Prec. +)
Doenca Autores [ref] N %Linf CD4/CD8 N %Linf CD4/CD8
D. Criadores de Aves Johnson'® 13 44,0+14,0 0,9+0,3 5 29,0£19,0 1,12£0,6
Segorbe {uis® 10 25,0+14,0 1,410,8
Pulméo do Fazendeiro Semenzato® 16 77,8+4,8 0,5+0,1 6 36,3+6,4 0,910,2
PH de Verdo Ando® 197  69,0£1,0 0,610,1
Suberose De/gao'o‘06 9 74,4+6,6 0,310,1

PH de Verdo-Pneumonite de Hipersensibilidade do Verdo (Japdol; Linf-Linfécitos;Prec +-preciptinas positivas

-4 -
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6.4. Outros exames complementares de diagnostico

6.4.a, Precipitinas

Aimportancia relativa dada aos anticorpos precipitantes no diagnastico da PH tem sofrido algu-
mas modificacdes nos Gltimos anos.

Se antigamente a presenga de precipitinas para o antigénio envolvido era considerado o “gold-
-standord" para o diagndstico, hoje em dia, a sua presenca é considerada um marcador de exposicdo
anfigénica e ndo necessariamente da doenga'®. Assim, enquanto em criadores de pombos assinto-
maticos, a prevaléncia de precipitinas é de 30 a 60%, em fazendeiros assintomaticos é de 10,8%2.
No caso da indUstria da cortica, a positividade das precipitinas varia entre os 16 e os 32%%° nos traba-
lhadores expostos, enquanto que nos doentes com PH ela é de 81%%.

Por outro lado, a sua deteccdo por métodos imunoquimicos de precipitagGo pouco sensiveis e
face a extractos antigénicos mal caracterizados levanta a questdo da sua utilidade para afirmar o
diagnéstico destas situagdes. A utilizacdo de métodos imunoenzimaticos, mais sensiveis, tem permiti-
do uma quantificagdo mais precisa desses anticorpos e uma melhor caracterizacdo da sua
especificidade’®%. Na Suberose, a utilizagdo de um método de doseamento fluoro- enzimo-imunologico
de anticorpos I9G para o Penicillium frequentans permitiu encontrar niveis elevados no soro e LLBA de
doentes com PH {incluindo em doentes com precipitinas séricas negativas) e, inclusivamente, encontrar
uma correlagdo significativa dos seus niveis no LLBA com as alteracdes funcionais respiratorias'’.

O immunoblotting € um método Util para caracterizar diferencas qualitativas e quantitativas dos
anticorpos produzidos contra antigénios complexos'®'¥, tendo uma sensibilidade maior que os méio-
dos tradicionais™ e permitindo o reconhecimento de antigénios "major em varias formas de pneumonite

de hipersensibilidade™ ",

6.4.b, Bidpsia Puimonar

O recurso a bidpsia pulmonar transbrénquica ou por toracoscopia raramente & necessario, uma
vez que os seus achados ndo sdo patognoménicos™ e também porque o contributo da imagiologia,
serologia e do LLBA se tém mostrado de grande valia no diagndstico da PH. Assim, apenas em circuns-
tancias muito pontuais {como em casos graves ou clinicamente afipicos) a bidpsia pulmonar poderd
estar indicada™. Nestes casos, o achado de granulomas mal formados, associado a infiltrado inflama-

tério com predominio peri-bronqguiolar, pode sugerir o diagndstico™.

-15-
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6.4.c. Provocacdo inalatéria especifica

A provocacdo inalatéria especifica no contexto do diagnéstico de PH ja foi descrita ha alguns
anos™. S@o usados aerosséis contendo o antigénio envolvido, sendo considerada positiva quando sdo
desencadeados os sinftomas e sinais da forma aguda; essa resposta ocorre 3 a 8 horas apds a inala-
¢do do antigénio responsavel, com febre, diminui¢do de pelo menos 15% da difusdo de CO, crepitacdes
@ auscultagdo pulmonar, linfocitose e neutrofilia no LLBA. Nalguns casos observa-se um padrdo de
resposta bi-fasico, com uma resposta imediata “obstrutiva”, seguida de resposta tipica, “intersticial",
tardia. £ o caso da Suberose, em que a provocacdo inalatéria empregando antigénios de cortica bolo-
renta e Penicillium frequentans, induz respostas bronquicas e intersticiais, independentemente do tipo
de manifestagdes clinicas apresentadas (formas de PH, versus formas obstrutivas)?®. Apesar de serem
muitos especificas, estas provas ndo s@o recomendadas na rotina, pois sdo dificeis de estandardizar,
impdem algum risco para o doente e o diagndstico, na grande maioria dos casos, pode ser realizado
por métodos menos agressivos. A observacdo do doente apds a exposi¢do ao antigénio suspeito no
ambiente habitual®, com registo da temperatura e estudo funcional respiratorio podera ser também
um elemento importante para o diagnéstico - o chamado "workplace challenge”.

Apesar das dificuldades de padroniza¢Go da metodologia, alguns autores propdem o recurso &
provocacdo inalatoria especifica para a confirmagéo dos casos duvidosos de PH, particularmente quando
indistinguiveis de casos de Fibrose Pulmonar Idiopatica. Neste contexto, muito recentemente um grupo

japonés defende a utilidade desta prova no diagnéstico de formas crénicas de DCA®,

6.5. Critérios de diagnéstico de Pneumonite de Hipersensibilidade

Tém sido propostos diferentes critérios de diagnéstico de PH, sendo um dos mais citados os de
Richerson e col.™. Recentemente, outros autores, baseados no facto das recomendacdes de Richerson
e col. se limitarem sobretudo as formas agudas, tém sugerido algumas alteracdes™, estando
inclusivamente a decorrer uma validagdo prospectiva, multicéntrica, de critérios diagndsticos de PH.
Assim, um diagndstico clinico de PH deve ser baseado sempre numa histéria de exposicdo a um agen-
fe causal, sinais e sintomas fipicos e dados laboratoriais. No quadro Il encontram-se descriminados os

critérios baseados nas recomendacdes da American Thoracic Society™.
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QUADRO IlI: Critérios diagnosticos de PH (adaptado da ref )

Critérios Major:
Exposicdo antigénica especifica
Dispneia de esfor¢o
Crepitagoes inspiratorias

Alveolite linfocitica (se se realizar LBA*)

Critérios Minor:
Episédios febris recorrentes
Infiltrados na radiografia de térax
Diminui¢do da DLCO
Precipitinas para os antigénios envolvidos
Granulomas na biépsia pulmonar

Melhoria com a evicgdo anfigénica

* Na presenga de dois ou mais critérios minor a confirmagdo da linfocitose no LLBA ndo é necessaria.

7. TRATAMENTO

O diagnéstico precoce e a eviccdo antigénica sGo as pedras angulares do tratamento'. Por
vezes, sobretudo quando a exposicdo é de origem doméstica, a evic¢do alergénica pode ser muito
dificil™. O uso de mascaras faciais e algumas medidas de higiene industrial podem ser necessarias
para um melhor controlo da doenga™?.

Os corticosteroides estdo recomendados nos casos agudos, severos e na doenga progressiva.
No PF o (nico ensaio randomizado em dupla oculta¢do demonstra que os doentes a quem foi adminis-
trado prednisolona, durante 8 semanas, obtiveram melhoria mais significativa do defeito de difusao,
mas contudo sem efeito benéfico a longo prazo™'. Teoricamente os corticdides inalados poderiam ser
usados com vantagens sobre os corticides orais. No entanto, apenas um estudo (publicado em resu-
mo) sugere que doses elevadas de dipropionato de beclometasona inalada podem atingir resultados
semelhantes aos corticdides orais {sem os seus efeitos adversos} em doentes com formas subagudas/
crénicas de PH'22, Recentemente, em modelos experimentais de PH, foi demonstrado que a eritromicina
reduz a inflamagdo neutrofilica pulmonar, podendo pois vir a ser eficaz no tratamento de formas agu-
das de PH'Z,
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8. PROGNOSTICO/EVOLUCAO

Alguns trabalhos de seguimento a longo prazo de doentes com PH demonstram uma boa evo-
lugGo, incluindo aqueles que mantém contacto com a fonte antigénica™*'?’. Contudo o progndstico
varia consideravelmente com o tipo de PH ou a localizagdo geografica. Assim, os doentes canadianos
com PF tém normalmente um bom prognéstico'® enquanto os doentes finlandeses apresentam maior
compromisso funcional e maior mortalidade'?. Por outro lado, os doentes europeus com DCA tém boa
evolugdo funcional'?*?* ao passo que os doentes mexicanos tém uma mortalidade de 30% aos 5 anos™.
Este pior progndstico das formas de DCA no México pode ser explicado (em parte) pela natureza da
exposi¢do antigénica (exposicéo doméstica de baixa intensidade originando um quadro clinico mais
insidioso). Por outro lado, algumas séries europeias, incluindo um pequeno nOmero de doentes, mos-
tram que o periodo de exposigdo apds o inicio dos sintomas e a idade parecem ser os factores mais
importantes a determinar recuperacdo da fun¢Go respiratéria™?. Na experiéncia dos autores mexica-
nos, sdo a gravidade da fibrose na bidpsia, a idade avangada e o padrdo radioldgico "em favo" os
mais importantes factores de mau prognéstico'?,

Nos estudos fisioldgicos a longo prazo, envolvendo doentes com formas agudas de PF, consta-
ta-se que a maior parte da recuperagdo ocorre ao fim de 1 més'?, sendo a difusdo de CO o parametro
mais frequentemente alterado ao fim de 5 anos™?"*°. Além disso, nGo é possivel constatar diferencas
significativas da fungdo respiratéria dos doentes que se afastaram do ambiente profissional daqueles
que mantiveram exposi¢do™*'#’. Mais recentemente, Pekkanen e col. num estudo caso-controlo confir-
mam a reducdo significativa da difusdo de CO ao fim de 14 anos dos doentes com PF comparativamen-
te com fazendeiros assinfomaticos™'. Estes autores demonstram ainda que 16% dos doentes com PF e
14% dos controles sdo diagnosticados de asma durante o seguimento, sugerindo uma susceptibilida-
de aumentada destes doentes para desenvolverem patologia brénquica™'.

Na Suberose, constatGmos que a recuperacdo da fungGo pulmonar ocorre para a maioria dos
parGmetros até ao 2° ano de afastamento, sendo a melhoria da PaO, mais precoce'®*2.

Embora neste momento ndo haja dados seguros que fagam prever a evolucdo de cada caso
individual, sera aconselhavel, em primeiro lugar, sugerir o afastamento precoce; se tal ndo for possivel,
deve diminuir-se o mais possivel a exposi¢do (implementando medidas de higiene industrial) e propor-

cionar-se um seguimento clinico/funcional apertado.
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ASMA OCUPACIONAL

A asma & uma doenca inflamatéria cronica das vias aéreas, caracterizada por obstrucdo
brénquica episddica e reversivel®®. Trata-se de uma patologia frequente, afectando aproximadamente
500.000 portugueses™. A medida que a morbilidade e a mortalidade da asma continua a aumentar
em fodo o mundo, tem-se tido a percep¢do de que vdrios alergénios ocupacionais sdo importantes
factores etioldgicos desta doenca™. Assim, hoje em dia, na maioria dos paises em desenvolvimento, a

asma induzida pelo ambiente profissional € mais prevalente do que as pneumoconioses™®.

1. DEFINICAO

Segundo a definicdo mais recentemente aceite’, asma ocupacional (AO) € uma doenga carac-
terizada por limitagdo varidvel do fluxo aéreo e/ou hiperreactividade brénquica devidas a causas e
condi¢des atribuiveis a um determinado ambiente ocupacional e ndo a estimulos encontrados fora do
local de trabatho. Dois tipos de AO se podem distinguir dependendo de se apresentarem ou ndo apds
um perfodo de laténcia: 1) AO imunolégica, que aparece apds um periodo de laténcia necessario para
adquirir "sensibilizagdo”; e 2) AO ndo imunolégica também chamada de asma induzida por irritantes.
A AO imunolégica & a mais frequente, podendo distinguir-se dois tipos: a Igf-dependente e a IgE-inde-
pendente (sendo esta a mais frequente e caracterizando-se por um periodo de laténcia mais curto). E
ainda classico separar os tipos de AO em induzidos por agentes de alfo peso molecular (> 5kDal) e de
baixo peso molecular (<1kDa). Enquanto os primeiros incluem proteinas de origem animal, vegetal ou
bacteriana, os segundos incluem uma variedade de compostos quimicos {como os isocianatos), ao
todo contribuindo para os mais de 200 agentes etiologicos da AO™¢. Os fungos, tradicionalmente liga-
dos @ Pneumonite de Hipersensibilidade, tém sido também relacionados com a etiologia da asma
ocupacional, nomeadamente a Chrysonilia sitophila na indUstria da madeira™’ e o Aspergilus niger na
indUstria de biotecnologia®®. No quadro IV estdo descriminados os agentes mais representativos den-

tro de cada um dos grupos.
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QUADRO IV: Agentes indutores de Asma Ocupacional

Agentes IndUstria ou Profissdo

Alto peso molecular

Alergéneos animais Trabalhadores de laboratérios, criadores, processadores de marisco
Cereaqis Padeiros, moleiros

Enzimas (subtilising, tripsina) Farmacéuticos, Industria dos detergentes

Insectos {Gcaros) Fazendeiros, IndUstria dos cereais

Latex Profissionais da Salde, IndUstria das luvas

Fungos IndUstria da madeira, biotecnologia

Psyllium Farmacéuticos

Baixo peso molecular

Anidridos IndUstria de resinas e plasticos
Antibidticos (penicilina) Profissionais da sadde, Farmacéuticos
Corantes Téxteis
Glutaraldeido, formaldeido Profissionais da sadde
Colofénio indUstria electrénica, soldadores
Isocianatos ‘ IndUstria de plésticos, borracha e espuma. Pintura a "spray"
Metais {platinio, niquel, etc) Trabalhadores de refinarias
Madeiras Carpinteiros, Madeireiros

Adaptado de Mihalas'®. Para uma consulta mais detalhada, ver referéncia™ ou
http://www.remcomp.com/asmanet/asmapro/agents.htm e www.asthme.csst.ge.ca.

2. PREVALENCIA

A prevaléncia de asma ocupacional depende dos critérios para a sua definicdo e tipo de popu-
lagdo estudada™®. Assim, os nimeros provenientes de registos nacionais do Reino Unido e Finlandiag™
revelam que 4,8% dos casos de asma recém-diagnosticados sdo de origem ocupacional. Um estudo
prospectivo recente de base populacional mostrou que 0,2 a 0,5% dos adultos jovens europeus tém
asma ocupacional ou agravada pelo frabalho, sendo mais frequente em fazendeiros, pintores e traba-
lhadores da indUstria dos plasticos™?. Num trabalho semelhante, Johnson e col. obtiveram uma
prevaléncia de 15,7% de AO na popula¢do de asmaticos de seis comunidades do Canadda'. Analisan-
do um grupo de doentes com asma de uma consulta hospitalar, Tarlo e col. concluiram que 5% apre-
sentavam provavel AO™4. Assim, para além do fipo de estudo, a prevaléncia parece variar de pais para
pais, dependendo dos padrdes de emprego locais; por exemplo, na Finldndia hd mais AO nos fazen-
deiros porque esta profissdo & muito prevalente; por outro lado, os estudos que incluirem profissées

com elevado risco para AO como os padeiros, irdo obter nimeros mais elevados.
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De acordo com o registo nacional SWORD ("Surveillance of work-related and occupational
respiratory disease") no Reino Unido, nos Ultimos 10 anos a asma ocupacional € a doenga respiratoria
ocupacional mais frequente, correspondendo a 25-30% dos casos™*. Quanto aos agentes mais fre-

guentemente responsaveis por AO, eles pertencem ao grupo dos de alto peso molecular™314.

Em Portugal tem havido alguns estudos epidemiologicos em varios ambientes ocupacionais.
Assim, em trabalhadores de silos de cereais, Duarte e col.¢ encontraram uma prevaléncia de Asma
brénquica em 8% dos trabalhadores. Ja Torres da Costa e col.,' referem uma prevaléncia de sinfomas
respiratorios de caracter ocupacional em 10,8% dos frabathadores na ind0stria téxtil. Na indUstria da
cortica, embora ndo haja estudos de prevaléncia da asma, nos varios estudos epidemiologicos da

Suberose, verifica-se que as queixas bronquicas oscilam entre os 46%?” e mais de 50%°2.

3. FACTORES DE RISCO

Varios factores aumentam o risco de desenvolver AO, incluindo factores genéticos e ambien-
ciais™***% O tipo e duragdo da exposicdo, bem como o nivel de exposicdo sdo importantes. Apds a
exposicdo a sais de platinio, 46% dos trabalhadores desenvolvem AO, enquanto a prevaléncia € bem
menor noutras indUstrias'®. Assim, a sensibilizacdo a determinado alergénio serd maior, quanto maior
a exposicdo. Por outro lado, a atopia (isto & a propensdo para produzir Igk a alergénios ambienciais,
habitualmente definida pela pdpula nos testes cutdneos tipo “prick”) &€ considerada um factor de risco
para a AQ induzida por agentes de alto peso molecular. Assim, a prevaléncia de AO é maior nos
profissionais da salde atopicos expostos a alergénios originados das luvas de latex™*1%. Por dltimo, o
tabagismo aumenta o risco de AO mediada por IgE, tal como nos trabalhadores de laboratérios com
animais de experiéncia ou frabalhadores da indUstria dos metais pesados™®*8. A atopia e o tabagismo
ndo sdo determinantes para agentes que induzem AO nao Ige-mediada. Assim, para a maioria dos
agentes de baixo peso molecular que causam AO nao IgE-mediada {como por exemplo os isocianatos
e o cedro vermelho) os individuos ndo atopicos e ndo fumadores estdo em maior risco do que os

atopicos e fumadores™?.

4. FISIOPATOLOGIA

Os agentes de alto peso molecular comportam-se como antigénios completos enquanto os de

baixo peso molecular podem funcionar com haptenos: necessitam de reagir com protfeinas transpor-
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tadoras autdlogas ou heterédlogas (especificamente macromoléculas humanas como a albuminal para
produzirem um antigénio completo. Quando a IgE se forma em resposta a exposicdo a estes antigénios
completos ou complexos hapteno-transportador, a exposi¢do subsequente ao agente antigénico pode
resultar na reacgGo com a IgE fixada aos mastécitos tecidulares, induzindo a cascata de eventos que
resultam na libertagGo de mediadores inflamatérios, sendo o desfecho final a resposta clinica conheci-
da como Asma®®. Normalmente a sensibiliza¢Go mediada pela IgE envolve o processamento do antigénio
por células acessorias (por exemplo células dendriticas) que apresentam o antigénio aos linfocitos T
auxiliares. As células T activadas (Th2) produzem citocinas (por exemplo IL-4) que estimulam as células
B a produzirem anticorpos IgE-especificos. Os mastocitos e os basdfilos libertam histamina e outros
mediadores durante a resposta alérgica precoce; as citocinas produzidas estimulam o influxo de célu-
las inflamatérias caracteristicas da fase tardia. Por outro lado, agentes como os isocianatos raramente
produzem respostas IgE especificas, ocorrendo, a activagdo preferencial de linfocitos T CD8+. No en-
tanto, estas células sGo também capazes de produzir citocinas (como a IL-5, IL-2 e o IFN-gama) condu-

zindo a perpetuagdo da inflamacéo das vias aéreas™'.

Existem, pois, varios mecanismos fisiopatologicos comuns & Asma Ocupacional e @ Asma nGo
ocupacional. A caracteristica fisiopatolégica comum é a inflamagdo das vias aéreas'™. Este aspecto
tem sido investigado em humanos e modelos animais, através do recurso a provocacao brénquica,
estudo do liquido de lavagem broncoalveolar, esputo induzido e bidpsias brénquicas. Estes estudos
teém demonstrado que as alteragdes inflamatorias das vias aéreas nos doentes com asma ocupacional
sGo semelhantes aos casos com asma ndo ocupacional®’s'. Para além disso ndo ha diferenca nos
achados patoldgicos das vias aéreas entre os casos de AO devidos a agentes de baixo ou alto peso
molecular. Existe um aumento da espessura da parede da via aérea, edema, hipertrofia do misculo
liso, aumento da fibrose subepitelial, descamagdo epitelial e, nos casos mais graves (asma fatal), obs-
tru¢do do lumen brénquico por exsudato e muco. Os linfécitos T, eosinéfilos e mastdcitos sGo as células
principais, havendo um aumento dos eosinéfilos e células T activadas nas camadas mucosa e

submucosa e um aumento dos mastocitos no epitélio™ss',

5. DIAGNOSTICO

O diagnéstico de AO deve considerar-se em cada caso de asma iniciando-se ou agravando-se
na idade adulta. Primeiro deve estabelecer-se a existéncia de asma e depois a sua relacdo com o
trabalho. Para o diagndstico € necessario uma historia compativel, a presenca de obstrucGo varidvel

das vias aéreas ou, na sua auséncia, a hiperreactividade brénquica d@ metacolina ou histaminge149.152153,
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Deve suspeitar-se de AO na presenca de tosse, sibildncia ou dispneia apos exposi¢ao laboral e
que melhoram aos fins-de-semana ou férias, reaparecendo com o regresso ao trabalho. A existéncia
de um periodo de laténcia de meses ou anos antes do inicio dos sinfomas e a presenca prévia de
sinfomas nasais, oculares ou urticdria, sdo altamente sugestivos de uma doen¢a mediada por IgE.
A asma induzida por irritantes ou sindrome de disfun¢do reactiva das vias aéreas (RADS), deve diag-
nosticar-se na presenca de sintomas do tracto respiratorio inferior, 24 horas apds uma exposi¢do inad-
vertida a toxicos (por ex: cloro, amonia) ou fumos. Contudo, uma histéria clinica sugestiva de AO, mes-
mo num trabalhador exposto a um agente sensibilizante conhecido, ndo é suficiente para fazer o
diagnostico; os questiondrios sdo pois sensiveis mas ndo especificos. Dai que habitualmente se recorra

a testes objectivos para confirmar o diagndstico de Asma Ocupacional.

5.1, Testes imunoldgicos

Apesar de geralmente nGo estarem disponiveis de uma forma padronizada, os testes cutdneos
"prick" preparados com proteinas encontradas no local de trabalho t€m sido usados na investigagdo
das doencas ocupacionais alérgicas™***. Os testes cutdineos positivos sdo indicadores sensiveis de AO
nas formas IgE-mediadas. Contudo, a presenca de reactividade cutdnea imediata ou o aumento de
anticorpos IgE ou IgG especificos no soro (detectaveis por métodos “in vitro"como o RAST) pode reflectir
apenas exposi¢do ou sensibilizacdo e ndo doenca, sendo o seu valor também dependente do tipo de
agente envolvido. Assim, enquanto em trabalhadores da indUstria do marisco com asma, a probabili-
dade de AO em doentes com testes cut@neos ou RAST positivos a extractos de marisco, é elevada, em
individuos expostos a isocianatos ndo se pode excluir AO mesmo na presenga de testes cut@ineos ou
IgE e IgG especificas negativas'™>.

Nas formas ndo IgE-mediadas, testes de estimulagdo celular pelos antigénios, como a liberta-
¢Go de citocinas por estimulagdo de células mononucleares "in vitro" t8m sido recenfemente descritos.
Berstein e col.’* demonstraram que a produ¢do estimulada "in vitro" de Proteina-1 Quimiotactica para
os Mondcitos (MCP-1), a partir de células mononucleadas do sangue periférico, estd aumentada nos
doentes com asma a isocianatos, com uma sensibilidade de 79% e especificidade de 91%. No futuro, a
aplicagdo deste novo método poderd ser também Ufil no diagnéstico de outros casos de asma

ocupacional.

5.2. Provas Funcionais Respiratorias

Apesar do diagndstico de Asma poder ser confirmado pela presenca de obstrucdo reversivel

das vias aéreas ([aumento do volume expiratorio maximo no 1° segundo - VEMS - de mais de 15% apds
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ainalagdo de um P2 agonista), a maior parte dos trabalhadores com suspeita de AO t&m espirometria
normal. Além disso, a monitorizagdo do VEMS antes e apds o frabalho ndo é suficientemente sensivel
ou especifica para o diagndstico de AO™*. Assim o recurso d avaliagdo da hiperreactividade bronquica
(HRB) parece ser mais sensivel: um teste de HRB negativo & metacolina, apds um periodo de exposicdo
significativo, praticamente exclui o diagnédstico de asma (ocupacional ou nGo ocupacional)®. Se a pro-
va de HRB for positiva deve recorrer-se ao registo de Débito Expiratorio Maximo Instantaneo (DEMI)
seriado. Este método tem-se revelado como o mais Gtil no diagnéstico da AO, consistindo na avaliacdo
do DEMI de 2 em 2 horas, durante pelo menos 2 semanas em actividade laboral, seguido de 1semana
a 10 dias em periodo de afastamento™. No caso deste feste se revelar negativo, devem redlizar-se
provas de provocacdo inalatoria especifica™s. Nestas provas, consideradas o “gold-standard" do diag-
nostico, os individuos sdo expostos a doses controladas do agente suspeito em cdmaras de provoca-
¢@o, medindo-se de forma seriada a fun¢@o respiratoria. Em virtude de estarem limitadas a centros
especializados e de haver muitos casos em que o agente sensibilizante nGo esta suficientemente ca-
racterizado, tem-se recorrido a provas de provocagdo no local de trabalho ("workplace challenge”)
usando o mesmo protocolo™21%+% Recentemente, numa revisdo das provocac¢des inalatérias especifi-
cas, Lemiére e col.*” encontraram respostas alveolares em 5% dos casos de Asma Ocupacional, sobre-
tudo nos casos expostos a agentes de baixo peso molecular. Estes dados confirmam as dificuldades
em estabelecer, por vezes, uma fronteira entre o envolvimento das vias dreas e do pulmdo profundo

em doentes expostos a agentes potencialmente indutores de patologia respiratéria ocupacional.

_04_



Obijectivos Propostos




Doenga Respiratdria dos Trabalhadores da inddstria da Cortiga (Suberose): da imunopatologia ao Diagndstico

Depois da revisdo que fizemos, a nossa investigagdo sobre a doenca respiratoria dos trabalha-

dores da indUstria da cortica, procurou responder as seguintes questoes:

As diferentes formas de pneumonite de hipersensibilidade tém apresentacdo clinica, evolucao
fisiopatologica e progndstico variaveis, sendo também heterogéneas as caracteristas da alveolite.

Sera possivel, recorrendo a métodos auxiliares de diagndstico mais recentes, chegar a
uma caracterizacao clinica e laboratorial mais precisa da pneumonite de hipersensibilidade

da Suberose?

Nos diferentes estudos epidemiolégicos da Suberose foi sempre uma constante uma prevaléncia
elevada de queixas brénquicas. Paralelamente, nas descri¢des iniciais da Suberose, a provocacdo
inalatéria com cortica bolorenta originava, simultaneamente, uma queda dos débitos expiratorios e
alteragdes de tipo infersticial (por exemplo, reducdo da difusdo de CO, crepitacdes a auscultacdo pul-
monar). Estas observagdes levantam necessariamente dificuldades na interpretacdo diagnostica que,
associadas & dificuldade da estandardizacdo destas provas e aos seus riscos inerentes, tornam dificil a
sua utiliza¢do como elemento complementar de diagnéstico.

Assim sendo, sera que a monitorizagao clinica e funcional destes doentes em activida-
de laboral e em afastamento serd uma boa alternativa para apoiar o diagnéstico de asma
ocupacional na industria da cortica?

Por outro lado, quer a Asma quer as Pneumonites de Hipersensibilidade acompanham-se de
hiperreactividade brénquica inespecifica que, na Asma, esta claramente associada a inflamacdo das
vias aéreas. A lavagem broncoalveolar tem sido um método largamente utilizado na caracterizacdo da
inflamagdo da Asma Brénquica e na orientagdo diagnostica das diferentes formas de apresentacdo
clinica da Suberose.

Na presenca de queixas brénquicas sugestivas de asma ocupacional nos corticeiros,

sera possivel demonstrar a existéncia de inflamagao brénquica e simultaneamente excluir

uma alveolite linfocitica?
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Os fungos sao capazes de condicionar sensibilizagdo alérgica e sGo uma das causa descritas de
asma ocupacional por agentes de alto peso molecular.
Sera a asma ocupacional dos corticeiros mediada imunologicamente por sensibilizacdo

aos fungos que mais frequentemente colonizam a cortica?

O Penicillivm glabrum (designacdo actual do Penicillium frequentans) tem sido descrito como o
principal antigénio causal da Suberose. No entanto, entre os fungos frequentemente isolados da corti-
¢a, a Chrysonilia sitophila estd também associada a doenga respiratéria na indistria das madeiras. Por
outro lado, o despiste da sensibiliza¢@o a fungos do ambiente ocupacional, através de testes
imunolégicos como as "precipitinas”, ndo € hoje significativo para o diagnéstico, ndo sé porque tradu-
zem essencialmente exposicGo mas também pela sua baixa sensibilidade e reprodutibilidade.

Sera possivel desenvolver testes imunolégicos mais sensiveis que as precipitinas sem
perda da sua especificidade? Sera possivel identificar antigénios "major" destes fungos, isto
é que se associem preferencialmente a resposta imunologica que caracteriza a pneumonite

de hipersensibilidade?
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Summary: Hypersensitivity Pneumonitis (HP) is an immunologically mediated interstitial lung disease that may re-
sult from repeated inhalation of many different environmental agents. Heterogeneity of the clinical presentation and
bronchoalveolar lavage profiles have been described, possibly related to different occupational exposures. The aim of
our study was to compare bronchoalveolar lavage fluid (BALF), clinical, functional and radiological characteristics of
the two most frequent forms of HP seen in our practice: Suberosis (an HP related to moldy cork dust exposure) and bird
fancier’s disease (BFD). We included 81 patients with Suberosis, with a mean age of 38.8£11.3 years and a mean
exposure of 20.0 * 10.5 years and 32 patients with BFD, with a mean age of 46.3+11.8 years and mean exposure of
10.5 £ 1.0 years. Patients with BFD had more acute forms, while subacute and chronic presentations predominated in
Suberosis. Restrictive defect was the most frequent pattern of lung function impairment, and more severe in BFD.
Ground glass opacities were the most frequent pattern in high-resolution computed tomography. A normal chest x-ray
was more frequently seen in Suberosis. Both types of HP had lymphocytic alveolitis in BALF: Suberosis - 6.6 £ 5.7 x
105 ml*! cells, 58.8 £ 18.9% lymphocytes; bird fancier’s disease - 9.0 £ 6.5 x 105 ml" cells, 61.7 + 22.2% lymphocytes.
Although BALF CD8+ lymphocytes predominated in both diseases, the proportion of CD4+ and CD4/CD8 ratios were
significantly higher in bird fancier’s disease (Suberosis: 0.47 £ 0.33 versus BFD: 1.1 £ 1.5; p <0.005). Moreover,
BALF cellularity and mast cell counts were also significantly higher in BFD. In conclusion, Suberosis and bird fanci-
er’s disease are HP with different clinical and laboratory profiles, suggesting that despite their pathophysiological
similarities, different antigenic exposures may cause different immune and inflammatory response dynamics in the

lung.

Key Words: Bronchoalveolar lavage, HRCT, Suberosis, Bird Fancier’s Disease

Introduction

Hypersensitivity Pneumonitis (HP) is an immuno-
logically mediated interstitial lung disease resulting
from repeated inhalation of a variety of environmen-
tal agents[1]. There are many different etiologies of
HP, such as farmer’s lung [2] and bird fancier’s dis-
ease [3] and, according with clinical presentation,
acute, subacute and chronic forms have been de-
scribed. The diagnosis is based on a combination of
clinical features, radiographic abnormalities, lung
function tests and immunological tests [4,5]. High
resolution computed tomography (HCRT) [6] and
bronchoalveolar lavage (BAL) [7] have consider-
ably improved diagnostic accuracy in interstitial lung
diseases, including HP [§] .

Although all HP share a common immune-mediated
pathogenesis, some factors, like the intensity of ex-
posure and diverse nature of the antigens, may lead
to subtle clinical differences [3,9]. In fact, a low grade
protracted exposure may favor the development of
the chronic presentations of the disease, with lung
fibrosis being the major outcome in bird fancier’s
disease [10]. Moreover, BAL lymphocyte
subpopulations vary with the type of HP [9] and,
concerning HRCT findings, emphysema predomi-
nates in farmer’s lung [11].

Suberosis is a HP caused by inhalation of Penicil-
lium glabrum that contaminates cork during its in-
dustrial processing[12]. It is especially prevalent in
Portugal, and together with bird fancier’s disease rep-
resents the most frequent type of HP in this country.
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The aim of our study was to evaluate the clinical
presentation, radiological and bronchoalveolar lav-
age findings of patients with suberosis in compari-
son with those of bird fancier’s disease.

Materials and Methods

Our study included 113 patients with HP: a) 81 with
Suberosis, with a mean age of 38.8+11.3 years, (63
male, 18 female) and b) 32 patients with bird fanci-
er’s disease, with a mean age of 46.3£11.8 years,
(20 male, 12 female).

All patients were referred to an occupational lung
disorders clinic for diagnosis and were still sympto-
matic and not receiving any treatment. The diagnos-
tic work-up included lung function tests, chest x-ray,
HCRT and BAL.

Diagnostic criteria

After confirming a relevant occupational exposure
to moldy cork dust or birds, the diagnosis of HP was
considered in the presence of: 1) cough and exertional
dyspnea, with mialgia, fatigue or weight loss, and 2)
a lymphocytic alveolitis in BAL fluid (> 22% of re-
covered cells) [13], with 3) lung function impairment
or radiological abnormalities.

The acute form was defined by respiratory complains
that occurred within hours of antigenic exposure, with
systemic symptoms, and resolving within days after
removal from exposure; the subacute form was con-
sidered when progressive symptoms occurred over
days or weeks; the chronic form was characterized
by an insidious onset of respiratory complains in
patients with a long and persistent exposure to the
organic dust[1].

Pulmonary Function Tests

Static lung volumes and pulmonary diffusion capac-
ity (DLCO), by the single-breath method, were meas-
ured using a body plethismograph (6200 Autobox DL,
SensorMedics, Yorba Linda, USA), and dynamic lung
volumes by mass flow sensors (Vmax229,
SensorMedics, Yorba Linda, USA), with the patients
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in the seated position according to standard proce-
dure [14]. The predicted values of Quanjer et al [15]
were used.

A restrictive pattern was considered when the forced
vital capacity (FVC) was less than 80% and/or total
lung capacity (TLC) less than 80%, with a normal
forced expiratory volume in one second (FEV1). A
FEV1/FVCratio less than 75% or a residual volume
(RV) superior to 120% defined an obstructive
pattern.

High Resolution Computed Tomography

High Resolution Computed Tomography (HRCT)
examination, performed with a model 9800 scanner
(GE Medical Systems, Milwalkee, Wis), was done in
51 (63%) patients with Suberosis and 27 (84%) with
BFD. For each subject, 1 to 5 mm thick slices were
obtained at 10 mm intervals, using 120kw and 40
mA. Each scan was examined for the presence of
the following: 1) areas of attenuation with the ap-
pearance of «ground glass», 2) reticulation and/or
parenchimal nodules and 3) fibrosis.

The classification was performed by the authors (AM
and JMS) and a thoracic radiologist, all experienced
in the evaluation of interstitial lung diseases.

Fiberoptic bronchoscopy with broncho-alveolar lavage
(BAL)

BAL was performed according to the recommenda-
tions of the European Society of Pneumology Task
Group on BAL [16]. Briefly, four aliquots of 50ml
sterile saline (37°C), were instilled in the middle lobe
and gently aspirated with a syringe after each instil-
lation. The recovered fluid (BALF) was pooled dis-
carding the first aliquot and total cell numbers
(Neubauer chamber) and viability (trypan blue ex-
clusion) were estimated. Cell differentials were ob-
tained by counting 500 cells on glass cover prepara-
tions stained with May-Griinwald-Giemsa.
Measurement of BALF lymphocyte subsets was per-
formed by two-color direct immunofluorescence
staining and flow cytometry. Briefly, 2.5x10° BALF
cells were incubated for 30 min on ice in the dark,
with 10 ml of FITC or PE conjugated monoclonal
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antibodies anti-CD45, CD14, CD2, CD19, CD4 and
CDS8 (Beckton Dickinson, Mountain View, CA.). Af-
ter washing and fixation, cells were analyzed on a
flow cytometer (FACScan, Becton Dickinson) and
data of 10,000 events acquired and stored in list
mode. The lymphocyte gate was established based
on forward and side scatter adjusted with a forward
scatter/ CD45 contour plot [17].

Statistical analysis

All data were analyzed with the statistical package
SPSS® for Windows® (SPSS Inc., Chicago, IL).
Simple descriptive analysis was predominantly used
and, unless otherwise stated, data are reported as
mean * SD and frequencies as n (%). Differences
between the two patient groups (Suberosis and BFD)
were analysed using non-parametric tests. Fisher’s
exact test and Pearson Chi squared test were used
for independent category data. Comparison of inde-
pendent continuous data with patient groups as the
ordinal level of measurement were analysed with
Mann-Whitney’s U Test. For multiple independent
samples Kruskal-Wallis Test was used. Spearman
correlation was used for comparison between con-
tinuous data namely BAL and Lung function param-
eters. Significance was accepted at 5%.

Results

Clinical presentation

The 81 patients with Suberosis had a mean exposure
of 20.0 + 10.5 years in the cork stoppers industry
(punching and sorting of bottle corks) and the ma-
jority (74.1%) was still working at the time of study.
Non-exposed patients (n=21) were away from ex-
posure for 14.8% 16.6 months. Seven (9.1%) were
smokers and 10 (13%) ex-smokers. The acute dis-
ease form occurred in 9 (12.2%), subacute forms in
33 (44.6%) and the chronic presentation in 32
(43.2%) cases.

The 32 patients with Bird fancier’s disease had a
mean exposure of 10.5 * 1.0 year. The majority (84%)
were pigeon breeders. Two (6.5%) patients were
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smokers and 6 (19.4%) were ex-smokers. Twenty-
two (88%) were still exposed at the time of the study.
Non-exposed patients (n=5) were away from expo-
sure for 6.619.8 months. Acute disease form oc-
curred in 10 (40%) patients, subacute in 9 (36%) and
chronic in 6 (24%).

Bird fancier’s lung had more acute forms while
Suberosis had more frequent subacute or chronic
presentations (p= 0.006). Moreover, patients with
Suberosis had a longer duration of exposure
(p<0.001).

Radiology

Chest x-rays were normal in 22.7% of Suberosis
cases and only in 3.2% of BFD patients (p= 0.017).
In 53.8% of the cases with normal chest radiographs
HRCT scans were abnormal. The most frequent
HRCT pattern found in both diseases was ground
glass opacifications (Fig 1 and 2). However, there
was no significant difference between predominant
HRCT patterns in both HP and according with clini-
cal presentations.

Fig 1 — HRCT scan of a pigeon breeder with acute presen-
tation, showing patchy areas of ground glass attenuation
in both lungs

Lung function
In Suberosis there was a restrictive impairment in
47.1%, while an obstructive syndrome occurred in
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5.7% and 30% had normal lung function. In Bird
fancier’s disease, 63.3% patients had a restrictive syn-
drome, 10 % an obstructive syndrome and 6.7% had
normal lung function. There were no significant dif-
ferences in the distribution of lung function patterns
(restrictive/obstructive) between Suberosis and BFD,
and between different clinical presentations (acute/
subacute/chronic).

Fig 2 - Predominant (in percentage) HRCT patterns in
Suberosis and BFD

< Fibrosis
M Reticulation
Hl Ground glass

Suberosis

0 20 40 60 80

Moreover, Suberosis had significantly more normal
lung function tests (p=0.018). DLCO was the most
frequently abnormal parameter: 55% of patients had
values under 80% of predicted: 48.2% in Suberosis
and 70.8% in BFD, p=0.03. We found a significant
difference between TLC (p= 0.036), RV/TLC
(p=0.020), DLCO (p=0.000) and DLCO/VA
(p=0.002), with lower levels in BFD compared with
Suberosis (Table 1).

Table 1 — Pulmonary Function Tests in BFD and Suberosis
(data are presented as mean and standard deviation)

Suberosis BFD P
FVC % pred 83.8+245 76.2£18.6 n.s
FEV1 % pred 80.3£26.0 76311838 n.s
FEVI/FVC 879+ 164 89.3+11.6 n.s.
TLC % pred 925£179 83.74163 0.04
RV/TLC 119.2+38.6 8691576 0.02
DLCO % pred 83.1t24 60.9£24 <0.001
DLCO/VA % pred 95.24+23.2 76.8 £27.7 0.002

Suberosis and Bird Fancier's Disease

FVC - forced vital capacity; FEV1 -forced expiratory volume in
1 second, TLC - total lung capacity; RV - residual volume;
DLCO - pulmonary diffusion capacity; VA - alveolar volume;
% pred - % of predicted

BAL findings (Table 2)
Both types of HP had a lymphocytic alveolitis
(Suberosis: 58.8 £ 18.9%, BDF: 61.7 + 22.2%;

p=n.s.) with predominant CD8+ lymphocytes, with
Bird fancier’s disease having a higher total cell count
(6.6 £5.7 x 10° ml-1 cells versus 9.0 + 6.5 x 10° ml-
1 cells; p=0.025) - table 2. Moreover, BFD showed
higher total lymphocyte counts (p=0.048), CD4/CD8§
ratio (p=0.002), total CD4+ lymphocytes, and also a
higher proportion of mast cells (p=0.002).

In Suberosis we only found a significantly higher
proportion of CD8+ lymphocytes (p=0.004). Con-
cerning patients away from exposure at the time of
the study, the only significant finding in BALF data
was a significantly lower proportion of CD8+
lymphocytes in Suberosis (exposed: 55.5 £ 15.5%
versus non-exposed 49.3+ 15.1%, p=0.012), with no
significant difference in their total numbers (exposed:
2.812.9 x 103 ml-1 versus non-exposed: 2.0+2.0 x
103 ml-1, p=0.415).

No significant differences were found in BALF dif-
ferential counts in smokers (data not shown).

Relationship between clinical presentations, functional,
radiological and BALF data

In patients with an acute presentation we found sig-
nificantly higher BALF total cell counts (9.917.8
versus 6.515.5 x 103 ml-1, p=0.04) and mast cell
numbers (0.23 £ 0.38% versus 0.08 £0.26, p=0.04).
No significant differences were found concerning
neutrophil (7.3 £12.3% versus 5.1£5.9%) and lym-
phocyte counts (61.6 £19.2% versus 58.4+20.3%)
In the BFD group, a significant negative correlation
between DLCO and BALF total cell counts was
found (r = -0.4, p=0.03), and acute patients (40% of
all patients) had significantly higher BALF CD8+
lymphocytes (54.5 £15.8% versus 34.1 + 14.2% and
5.5£5.2 versus 1.4.£1.1 x 10° mi-1, p=0.02).
Suberosis patients had significantly different BALF
profiles in relation to HRCT patterns: those with a
ground glass pattern had significantly more BAL
lymphocytes (65.8£16.6% versus 51.6 £18.2%,
p=0.012) and patients with a fibrosis pattern had sig-
nificantly more mast cells (0.15+£0.28% versus
0.011£0.04%, p=0.029). Moreover, when we analyzed
different exposure intervals in Suberosis (<10 years,
10-20 years and >20 years), we found progressively
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Table 1 — Bronchoalveolar lavage cell counts in BFD and Suberosis (data are presented as mean and standard

deviation)

Suberosis

Total cell counts 6.6+ 5.7x 10°ml”’

Macrophages 344+£178%
Lymphocytes 58.8+£18.9%
Neutrophils 57£7.6%
Eosinophils 0.7£1.1%
Mast cells 0.04 £0.1 %

CD4+ lymphocytes 23.5+£10.6 %

1.0 £ 1.1 x 10°ml-!

CD8+ lymphocytes 563113 %
2.5+6.6x 10°ml-!

CD4/CDS8 ratio 0503

Median {interquartile range] 0.4 [0.2-0.6]

BFD r

9.0 6.5 x 10°ml* 0.025
30.5+£21.4% n.s.
61.7+22.2% n.s.
44+57% n.s.
13+23% n.s.
03+£0.6% 0.002
350173 % <0.001
2115 <0.001
458+ 18.8% 0.004
32+37 n.s.
1.1+1.5

0.6[0.4-1.7] 0.002

n.s - non significant

lower values of FEVI/FVC (p=0.044), total cell
counts (p=0.001), total lymphocyte counts (p=0.001),
total CD4 (p=0.002), and CD8 lymphocyte counts
(p=0.001) (Figure 3).

Discussion

Hypersensitivity Pneumonitis is a complex syn-
drome, with a varying intensity of response that may
depend on the type of antigen exposure: soluble pi-
geon antigens typically evoke a less intense reaction
and response compared with the particulate fungal
antigens [18)]. The form and course of the disease
may be determined by factors such as the intensity
and frequency of antigen exposure, the severity of
the first attack and host factors governing immuno-
logical responses, namely HLA alleles and TNF-pro-
motor gene polymorphisms [19-22] .

In our study, both HP forms belonged to the same
age and gender group (35 to 45 year old male adults),
in accordance with male predominance in both ac-
tivities (cork industry and pigeon fanciers). Patients
with BFD had more acute forms, according with the
usual intermittent high intensity exposure experi-
enced by bird fanciers[3]. In Suberosis, the signifi-

Fig 3 - Progressively lower FEV/FVC (top) and BALF total
CD8+ lymphocyte (bottom) with increasing exposure in
Suberosis (<10 years, n=16; 10-20 years, n=29; >20
years, n=29). With increasing exposure duration, signifi-
cantly lower numbers of total BALF lymphocytes and
CD4+ cells were also found (not shown).
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cantly longer exposure found in our series suggests
a protracted low level antigenic exposure {12], also
supported by the predominance of subacute and
chronic forms we found.,

In our group of patients with BFD and Suberosis with
different clinical presentations, ground-glass opacifi-
cations were the predominant abnormal HRCT pat-
tern (66.7% and 62.7% respectively), similarly to the
reported in acute farmer’s lung [23] and subacute
and chronic BFD [24,25]. We did not find any sig-
nificant difference between individual HRCT pat-
terns and different clinical presentations in both HP,
In up to a fifth of the patients, chest X-rays and HRCT
scans were normal, especially in Suberosis. In other
series, Hansell et al [26] found that 18% of patients
with HP had normal HRCT and Remy-Jardin et al
[25] found 30% of normal chest x-rays in subacute
BFD. However it was within the Suberosis group
that we found the most significant correlations be-
tween radiology and other disease characteristics:
BALF total lymphocyte and CD8+ lymphocyte
counts were significantly lower in patients with nor-
mal HRCT, suggesting a less active alveolitis. These
may be considered milder forms of HP, in which ra-
diological evaluation may fail to show abnormali-
ties. Perhaps the use of a more sensitive exam, like
99mTc-DTPA clearance, could detect alveolar in-
volvement in those patients [27,28]. The ground glass
pattern on HRCT correlated significantly with the
proportion of BALF lymphocytes, in accordance with
what has been shown at the pathologic level, where
ground glass opacifications are related with mono-
nuclear cell infiltration of the alveolar walls [29].
Although in Suberosis the chronic forms were very
representative (43.2% of cases) we only found evi-
dence of honeycombing in 6 cases (11.8%). This fi-
gure is lower than in other chronic HP where honey-
combing occurs between around 50% in BFD [25]
and 68% of cases in a series with a wide rangc of
etiologies [30]. Suberosis may be equivalent to suin-
mer-type hypersensitivity pneumonitis where it oc-
curs only in 20% of cases [31]. Interestingly, BALF
mast cell proportion in Suberosis correlated signifi-
cantly with fibrosis HRCT pattern, supporting the
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described role of these cells in lung fibrogenesis
[32,33].

In our series, the most sensitive functional abnor-
mality was a reduction in lung diffusion (DLCO).
This finding is in accordance with previous studies
in Farmer’s Lung, where this test was a good marker
for the presence and intensity of the disease [34].
A restrictive syndrome was clearly predominant, but
airflow obstruction occurred in 5.7% of Suberosis
cases and 10% of BFD cases. In fact, patients with
chronic HP may develop an airways obstruction syn-
drome indistinguishable from emphysema [18,25],
that may be due to peri-bronchiolar inflammation,
fibrosis and obliterative bronchiolitis [35]. Although
this was not a longitudinal study, we found that
FEVI/FVC ratio significantly decreased in Suberosis
patients with longer duration of exposure. In farm-
er’s lung there is also evidence for a reduction in
FEVI/FVC ratio in the long-term [36].

In BFD, functional impairment was more common,
and a restrictive pattern with reduced diffusion ca-
pacity was more pronounced than in Suberosis. These
findings together with BALF data, showing a more
intense lymphocytic alveolitis and a negative corre-
lation between DLCO and total cell counts, suggest
that, comparatively with Suberosis, BFD induce a
more severe lung impairment and alveolitis.

Mean BALF lymphocyte counts above 50% in both
Suberosis and BFD confirm the characteristic high
intensity alveolitis of these HP. In fact, only 1 pa-
tient with Suberosis and 3 with BFD had Imphocy-
tosis under 25%.

There are many studies on the surface phenotypes of
BAL lymphocytes in HP [37-41] and some of them
study the differences between various HP [9,31]. Our
study includes a larger number of patients than pre-
vious reports, and we were able to analyze cases with
different clinical presentations (acute, subacute and
chronic). In our BFD group, a significantly higher
CD4/CD8 ratio was found in BALF comparatively
with Suberosis (median and [interquartile range]) 0.6
[0.4-1.7] versus 0.4 [0.2-0.6]. In accordance with our
results, it has been suggested that pigeon breeder’s
disease have higher CD4/CDS8 ratios than other forms
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of HP [3]. In fact in a large epidemiological study in
Japan, Ando et al [9], report a CD4/C8 ratio of
2.020.5, in a group of 19 patients with bird fancier’s
disease.

In our series, we also found that BFD patients with
an acute presentation had significantly higher pro-
portion of CD8+ lymphocyte counts (54.5 £ 15.8 %
versus 34.14 14.2%), with no significant differences
in the CD4/CDS8 ratios (median [interquartile range]:
0.6 [0.3-0.8] versus 1.2 [0.6-2.5]. This pattern is
somewhat contradictory with a series with 59 pa-
tients with acute forms of BFD from Drent et al [42]
in which they showed a higher mean CD4/CDS ra-
tio. The technique employed for the identification of
T-cell subpopulation (conventional indirect immun-
ofluorescence technique in that study and flow
cytometry in ours) may have account for some dif-
ferences in these results.

In Suberosis, the CD4/CD8 ratio was significantly
lower than BFD similar to what has been described
in summer-type hypersensitivity pneumonitis [9].
Moreover, CD8+ lymphocyte counts, although still
increased (49.3%) were significantly lower in non-
exposed Suberosis patients. These findings are con-
sistent with a study involving a small group of pa-
tients with farmer’s lung, where CD8& + lymphocytes
tended to fall in patients no longer in contact with
the antigen [41]. In other cases of HP, Costabel et al
also demonstrated a decrease in these cells after an-
tigen avoidance {43].

In our series, smoking habits did not significantly
affect differential counts as well as BAL lymphocyte
phenotypes in both HP. Although this results are not
consistent with the reported influence of smoking in
total cell counts and CD4/CD8 ratios in patients with
Farmer’s lung and ventilation pneumonitis [9], the
small percentage of smokers in our series may jus-
tify our findings.

Some possible explanation for the differences in
BALF lymphocyte phenotypes in Suberosis and
BFD, may be the differences in clinical presentations,
the existence of other inhalants in the cork industry
(cork dust itself) and the type of exposure (continu-
ous in the cork industry versus intermittent in bird
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breeders {44]), that may have an influence in the al-
veolar immune and inflammatory response.

Mast cells counts were significantly higher in BFD,
probably reflecting the significantly higher percent-
age of acute forms in this group [32.45]. In our group
of patients, average neutrophil counts (Table 2) were
similar in both HP but were somewhat lower than
those reported in the literature including patients with
acute BFD [42] or Farmer’s Lung [46]. However,
the increase in neutrophils associated with acute
forms of HP has been critically related to a very re-
cent natural [42] or induced antigen exposure[47],
that was not the case in our study. In our series, mean
BALF neutrophils in patients with acute forms were
not significantly different from subacute and chronic
forms, but with a wide dispersion of values: acute
forms 7.3% 12.3% versus chronic forms 5.1% 5.9%.
Eosinophils, although mildly increased and espe-
cially in BFD, were also lower than the described in
acute BFD with recent (< 1 week) exposure [42]. In
our experience, higher BALF eosinophil counts are
associated with cork worker’s occupational asthma
and not with HP [48].

In conclusion, in a large group of patients with Hy-
persensitivity Pneumonitis, our study demonstrates
that there are significant differences in clinical pres-
entation, radiological and lung function findings as
well as BALF profiles between Suberosis and Bird
Fancier’s Disease. Despite their pathophysiological
similarities, different antigenic exposures may ac-
count for different immune and inflammatory dy-
namics in the lung.

Suberosis is a form of HP with a less striking radio-
logical and functional involvement than bird fanci-
er’s disease, and is characterized by a less intense
lymphocytic alveolitis with a lower CD4/CD8 ratio.
HRCT appears to be more useful in the evaluation
of the radiological involvement of Suberosis. DLCO
is a sensitive lung function test in the evaluation of
HP, especially in bird fancier’s disease.

Our patients with Suberosis, although with a long
exposure, have a less severe Hypersensitivity Pneu-
monitis than BFD, perhaps due to an earlier recog-
nition and referral of this occupational disease in our
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region, as opposed to bird fanciers that reach medi-
cal evaluation at a later and advanced stage. This
issue may have practical consequences in the dis-
ease prognosis as it relates with the duration of ex-

posure after symptoms develop {18].
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ABSTRACT

Suberosis is an occupational lung disorder of cork industry workers usually present-
ing as an extrinsic allergic alveolitis, but airway involvement in some cases makes
the diagnostic approach complex. We assessed peak expiratory flow rates (PEF) in
17 cork workers with asthma symptoms that worsened at work, comparing three
methods of PEF graph analysis. Complete agreement (three observers) was found
in 12 of 17 cases (70.6%) with the visual inspection of mean daily values and in 11
of 17 cases (64.7%) with the minimum, maximum, and mean daily values (without
any consensus in two cases). According (o the mean PEF graph, there were eight
positive readings (+47%), five negative readings (29%), and four dubious readings
(24%), with the other graphic analysis, two of the dubious cases were reclassified
as negative. When we analyzed daily variability >20%, we found only three pos-
itive results, one of which was in absolute disagreement with the visual analysis.
Qur results suggest that it is possible to demonstrate occupational asthma in cork
work exposure. The visual inspection of PEF monitoring shows a greater number of
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positive results than the index of daily variability; however, the latter may help to sort

out dubious cases.

KEY WORDS: Diagnosis; Occupational asthma; Peak expiratory flow; Suberosis.

INTRODUCTION

Suberosis is an occupational discase of cork workers as-
sociated with repeated exposure to moldy cork dust in the
cork industry, usually presenting as an interstitial lung dis-
order: extrinsic allergic alveolitis (EAA) (1). As in other
forms of EAA, bronchoalveolar lavage shows a typical
CD8+ lymphocytic alveolitis (2) and high levels of spe-
cific 1eG to Penicillium frequentans, the most frequent
mold colonizing cork (3). However, as in the early de-
scriptions of suberosis (1), we have also seen cases of
asthma with work-related symptoms, apparently without
allergic sensitization to P, frequentans (3-4). In this set-
ting, since a specific inhalation challenge to a relevant
occupational agent cannot be performed, the assessment
of peak expiratory flow rates (PIEF) at and away from work
may be a valuable diagnostic method in cork workers with
suspected asthma.

In clinical practice, several authors have shown that vi-
sual inspection of PEF records is very useful in identify-
ing individuals with occupational asthma (5-6). [owever,
the value of qualitative versus quantitative analysis of PEF
has not been addressed in cork workers with asthma symp-
toms. The aim of our study was to evaluate two qualitative
methods of PEF analysis based on visual inspection and a
quantitative index in the asscssment of asthma symptoms
in cork workers.

METHODS

We studicd 17 cork workers (age: 42.1 + 8.1 years, ninc
males and cight females) who had beenreterred to an occu-
pational respiratory disorder clinic with asthma symptoms
that they related to work.

Skin prick tests (Bencard) were carried out by using a
battery of 15 common inhalant allergens (mites, dander,
pollens, and molds: Alrernaria, Aspergillus niger and A.
Jumigatus, Cladosporium, Neurospora, Rhizopus nigri-
cans, and Penicillium notatum), a control solution, and
histamine phosphate (1 mg/mL). Total IgE, Phadiatop®,
and, in selected cases, specific IgE were measured by
the CAP FEIA (Pharmacia & Upjohn, Sweden). For
the Phadiatop®, results above a reference serum were
considered posilive, and for the CAP RAST results of
>0.35 kU/L in an IgE reference curve were considered

positive. Atopy was diagnosed if there was onc or more
positive skin prick tests for common allergens and/or
a positive RAST (at least onc grcater than 0.7 kU/L) or
Phadiatop® were present.

All patients performed spirometry, body plethismog-
raphy, and carbon monoxide diffusing capacity (Erich
Taegger). Reversible airflow limitation was considered
when the improvement of forced expiratory flow volume
in 1 s (FEV)) after an inhaled bronchodilator was greater
than 15% and exceeded 200 mL. Bronchial hyperrespon-
siveness was measured by histamine challenge, using the
protocol of Cockroft et al. (7).

For PEF recordings, each patient was given a mini-
Wright peak flowmeter with detailed instructions on its
proper use. Patients were asked to measure PEF every
2 h and 1o record the best of three attempts during at
least 10 days at work and 10 days away from work, in
a consecutive fashion. The away-from-work period was
adjusted to the worker’s annual holidays and, whenever
possible (12 cases), was the starting record period. For
visual inspection 1 (VI-1), the mean daily values were
plotted on a graph, and the record was visually analyzed
and considered positive when two of the three physicians
(without knowing the patient identification) agreed that
the PEF graph showed a work-related change. For visual
inspection 2 (VI-2), mean, maximum, and minimum daily
values werc plotted on a graph, and the same analysis was

Table 1

Characteristics of the Patients

Age 42.1 + 8.1
Smokers 2717
M/T 9/8
Exposure 213+8
Symptoms 419+ 4
FEV,% 87.6 & 25.6
RV%: 1357 £ 41.8
Atopy 513
BHR 1113

M/F: male/female ratio; exposure: years of exposure
in cork industry; symptoms: duration of symptoms
(ycars); FEV%: % predicted FEV|; RV%: pereent
predicted residual volume; BHR: bronchial hyperre-
sponsiveness (PCag histamine <16 mg/mL); Aropy:
considered if at least a RAST class 2 to any allergen.
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performed as in VI-1. Daily variability (DV) was calcu-
lated by subtracting the minimum value for cach day from
maximum value for the same day divided by the maxi-
mum daily value times 100. PEF was considered positive
if an excess of at least 3 days at work had daily changes
greater than 20% when compared with the period away
from work (6).

Data are presented as mean =+ standard deviation (SD)
unless otherwise stated. Analysis of significance levels
were made with the nonparametric Wilcoxon test and con-
sidered significant with p-values <0.05.

RESULTS

The group of 17 workers (Table 1) we studicd had along
history of exposurc in the cork industry (21.3 4= 8 years)
and in all of them the symptoms had bcgun after a long
latency period (16.8 + 8.8 years). The majority (41.2%)

359

worked in punching and sorting bottle corks. Seven pa-
ticnts had mild to moderate airflow limitation, while sig-
nificant bronchial hyperresponsiveness (PCy histamine
<16 mg/mL) was present in 11 of 13 subjects tested
(84.6%). Diffusion capacity was normal in all.

On the basis of the visual assessment of the mean daily
PEF (VI-1), eight patients had patterns indicative of occu-
pational asthma (47%), five had negative studies, and four
had a dubious record. There was complete agreement be-
tween the three readers in 70.6% of the cases. Considering
the visual analysis of the mean, maximum, and minimum
daily PEF (VI-2), seven patients had a positive pattern
(46.7%), seven had a negative pattern, and one had a du-
bious record. There was complete agreement in 64.7% of
the cases, and no consensus could be reached in two cases.
When we analyzed the DV, we only found three positive
results, one of which was in absolute disagreement in the
VI-2. FFigures 1-3 illustrate the serial PEIF measurements
of three of the subjects whose peak flow values revealed

600 —
- -
500 - ]
N Away from work Working days
400 - -
—_— b —
R ]
£ N .
: . —
= 300 ]
L N
[TT} -
% ool E

200 —
100 | 7
- -
0 1 2 3 4 3 ) 7 8 9 10 1 2 3 4 5 8 7 8 9 10

Days
= Mean
Figure 1. Peak expiratory low record (graph with mean daily values, VI-1) of a 38-yeuar-old male, showing significant variation with
exposure.
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Figure 2. Peak expiratory flow record (graph with maximum, minimum. and mean daily values, VI-2) of a 47-year-old female,
showing a work related chunge.
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Figure 3. Peak expiratory flow record of a 36-year-old male showing an excess of more than 3 days at work with daily changes (DV)
ereater than 20% (arrows) compared with the period away from work.
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Table 2

Comparison of Occupational and Nonoccupational
Asthima Cases

Occupational Nonocceupational

Asthma Asthma

n=" n="7 p-Value
Age 409 £8.6 449 £ 8.9 0.55
Exposure 20,0 £9.0 23.4£89 0.35
FEV,% 99.1 £31.5 81.7 £23.6 0.89
RV% 118.6 £23.7 125.9 £ 52.9 0.75
BHR 515 475

an occupational pattern according to visual inspection and
quantitative analysis.

Five patients were atopic. Two had specific IgE to the
mold mixture (positive CAP RAST to a mixture of P. no-
tatum, Cladosporium, A. fumigatus, Alternaria alternata-
mx 1), two had positive RAST to house dust mites (one also
had associated positivity Lo P. notatum), and another, with
Ielilevels of 856 KU/L., also had specilic IgTito Acarus siro
and Tyrophagus putrescentiae (CAP RAST > 0.7 kKU/L).

When we compared the seven asthmatics with positive
PET records with the other seven with negative PIiT7 (ac-
cording to VI-2), there was no significant difference in
age, years of exposure, atopy (three in the positive group
and two in the negative). lung tunction, or bronchial hy-
perresponsiveness (lable 2).

DISCUSSION

Portugal is the largest cork-producing country in the
world, and its industry is an important economic re-
source. Tt is estimated that 11,000 individuals work in
the Portuguese cork industry. In the early publications
on suberosis, asthma-like syndromes were described to-
gether with the classical form of extrinsic allergic alveoli-
lis (1); specific inhalation challenge with P. frequentans
extracl showed both interstitial and bronchial responses
in these patients, making the diagnosis ol occupational
asthina dilficult to ascertain in that setting (8). Moreover,
the lack of standardization of these inhalation challenges
does not make them uselul for the diagnosis of occupa-
tional asthma.

The use of serial PLELs has been advocated as a major
tool in the investigation of occupational asthma (9,10).
Its role in the diagnosis of the occupational asthma of
cork workers has never been assessed. In this study we
have shown evidence of occupational asthma in the cork
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industry. Although patient compliance is one of the known
limitations of scrial PEF monitoring, we were reasonably
confident of our patients records, as they were performed
in the initial diagnostic workup of these patients and not
for compensation purposes.

The visual interpretation of peak flow measurements
to document occupational asthma is considered one of the
simplest and most sensitive and specific methods (9,10).
In our study, the graphed mean daily PEF (IV-1) gave
slightly more positive results but more indeterminate inter-
pretations than did the graph of the mean, maximum, and
minimum. The latter may give the observers 4 more con-
fident interpretation and may be the procedure of choice
as has been referred to in published guidelines (9).

Quanlitative analysis of PIIF using diurnal variation
showed a low sensitivily (only three posilive cases) but
helped (o classify as positive one of the cases withoul any
agreement in the interpretation of the record between the
three observers. Ilowever, as we used consecutive periods
of record, we cannot exclude the possibility that in some
of our patients, a work-related bronchial hyperresponsive-
ness could influence the beginning of the away-tfrom-work
period, decreasing the specificity of our quantitative anal-
ysis. Morcover, this index of daily variability, which was
applicd according to Perrin et al. (6), that is, if an excess of
atlcast 3 days at work had daily changes greater than 20%
when compared with the period away from work, could
give morc positive results if we used less strict criteria
such as thosc of Liss and Tarlo (11) and thosc recently
suggested by the Canadian Thoracic Society (12).

Recent description of asthma cases in individuals who
are traditionally atrisk to develop extrinsic allergic alveoli-
tis, such as bird fanciers and farmers, and attributed to the
exposure of potentially allergenic dusts (13,14) highlights
the importance of a better characterization of airway in-
volvement in these occupational environments. Although
it was not our aim to clarify the etiology of asthmatic syn-
dromes seen in workers of the cork indusiry, the exposure
to multiple molds and chemical compounds also suggests
several possible sensitizing agents (15,16).

When we analyzed patients with occupational asthma,
we did not find any significant differences in the length
of exposure or in atopy in comparison o the group with
negative PEF records. However, in some patients our
data suggest a relevant allergic sensitization (15.17): Two
patients were sensitized to molds and onc 1o storage mites
(positive RAST to Acarus siro and 1. puirescentiae).

Although the biological eftects of the chronic inhala-
tion of cork dust arc still not completely understood,
it may bc associated with an inflammatory response of
the airways. This hypothesis, also considered in other
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forms of occupational asthma (18), is supported by the
long duration of cxposure that we have scen in these pa-
tients (20 years in this series), as well as by some pre-
vious findings. Accordingly, patients with asthma have
increased numbers of bronchoalveolar neutrophils that
correlate with the years of exposure (3), and in some we
also found higher numbers of eosinophils in bronchoal ve-
olar lavage (4). Further studies of the pathophysiological
mechanisms of cork worker’s asthma are in progress.

SUMMARY

Suberosis is an occupational lung disorder associated
with inhalation of moldy cork dust in cork workers,
usually presenting as an extrinsic allergic alveolitis. In
patients with bronchial symptoms that worsen at work, it
is possible, using PEI* monitoring, to demonstrate the ex-
istence of occupational asthma, although its pathogenesis
is still unknown.

CONCLUSIONS

In our study we presented evidence of occupational
asthma in the cork industry, an occupational setting that
is usually associated with extrinsic allergic alveolitis. The
graph of the mean, maximum, and minimum daily PEF
may be the procedure of choice to support the occupa-
tional nature of asthma cases, while the analysis of the
daily variability may help in sorting out cases with dubi-
ous interpretation in the visual inspection.
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BRONCHO-ALVEOLAR INFLAMMATION
IN CORK WORKER’'S ASTHMA

INFLAMMATION BRONCHO-ALVEOLAIRE
DANS L'ASTHME DES TRAVAILLEURS DE LIEGE

J.-C. Winck (1), L. Delgado (2), M. Vanzeller (3),
T. Guimarées (3), 5. Torres (3), J.-M. Sapage (3)

Summary

Suberosis is an occupational lung disease of cork workers associated with repeated exposure to mouldy cork dust in the cork
industry, usually presenting as an infersfitial lung disorder (Extrinsic Allergic Alveolifis). However, Occupational Asthma can
also be associated with cork dust exposure and demonstrated by serial peak expiratory How changes.

B Aim : To investigate broncho-alveolar inflammation in patients with cork work-related occupational asthma, evaluated by
Broncho-alveolar fluid cellular profiles and serial peak expiratory flow (PEF) rates monitoring.

B Results : We studied 14 patients with respiratory symptoms associated with occupational exposure in the cork industry.
Positive PEF monitoring occurred in 7 cases {Occupationa Asthma-OA), and in 7 {Non-occupational asthmatics-NOA) PEF
records were negative. There were no differences in age, lung function (FEV1%, RV%), bronchial hyperresponsiveness, years
of exposure, and atopy between the two patients groups. However, patients with work-related asthma had higher BAL eosi-
nophil counts than NOA (1.9 + 2.6% versus 0.2 + 0.3% ; p < 0.05, Wilcoxon test).

W Conclusions : Cork worker’s asthma, demonstrated by work related changes in serial PEF recordings, is associated with

eosinophilic lung inflammation as described in other forms of occupational asthma.

Key-words : Occupational asthma - Suberosis - Broncho-alveolar lavage.

INTROGDUCTION
P ortugal is the largest cork producing country in

@ the world and its industry is an important eco-
nomical resource. Cork workers are particularly
susceptible to an occupational lung disease due fo the
repeated exposure to mouldy cork dust (Suberosis). It
usually presents as an interstitial lung disorder
(Extrinsic Allergic Alveolitis - EAA) (1), with a lympho-
cytic alveolifis {2) in broncho-alveolar lavage fluid
{BALF) and high levels of specific IgG to Penicillium
glabrum {formerly known as Penicillium frequentans),
the most frequent mould colonizing cork (3).

However, as in the initial descriptions of Suberosis (1),
we have also seen cases of work-related asthma, with

{1) Pneumology - Hospital de S&o Jode and Faculdade de Medicina -
Universidade do Porto - 4200 Porto (Portugal).

{2} Immunology Departments, Hospital de S&o Jodio and Faculdade de
Medicina - Universidade do Porto - 4200 Porto (Portugal).

{3) Department of Pneumology - Centro Hospitalar de Gaia - 4200 Porto
(Portugal).
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no apparent allergic sensitization to Penicillium gla-
brum {3,4). In this setting, the assessment of peak expi-
ratory flow rates (PEFR), at and away from work, is a
valuable diagnostic method to ascertain the occupa-
tional nature of cork worker’s asthma (5).

Recent descriptions of asthma cases in occupational
environments traditionally associated with extrinsic
allergic alveolitis, like bird fanciers and farmers (6,7),
highlight the importance of a better characterization of
airways involvement in these patients. Moreover, in the
early publications on Suberosis, inhalation challenge
with Penicillium extracts showed both interstitial and
bronchial responses in the same patients, making the
diagnosis of occupational asthma difficult to establish
(8), particularly with the lack of standardization of
these challenges.

Broncho-alveolar lavage, a major tool in the differen-
tial diagnosis of interstitial lung diseases (2,9), has
also been widely used fo investigate the pathophysio-
logical mechanisms of bronchial asthma (10).
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Accordingly, BALF studies in both isocyanate and wes-
tern red cedar occupational asthma support an inflam-
matory component similar to atopic asthma (11, 12).

The aim of our study was fo investigate broncho-alveolar
inflammatory changes in patients with cork work-related
occupational asthma, evaluated by BALF cellular profiles
and serial peak expiratory flow rates monitoring.

MATERIALS AND METHODS

We studied fourteen cork workers, with a mean age of
42.1 + 8.1 years, {8 males/6 females) referred to our
department due to asthma symptoms they related to work.

Skin prick tests were carried out using a battery of 15
common inhalant allergens, (mites, dander, pollens
and moulds - Alternaria, Aspergillus Niger and
Fumigatus, Cladosporium, Neurospora, Rhizopus
Nigricans, Penicillium Notatum) a control solution
and histamine phosphate {1mg/ml). Total IgE,
Phadiatop* and, in selected cases, specific IgE were
measured by the CAP FEIA (Kabi Pharmacia,
Sweden). For the Phadiatop® results above a referen-
ce serum were considered positive and for the CAP
RAST if over 0,35 kU/L in an IgE reference curve.
Atopy was diagnosed if one or more positive skin
prick fests to common allergens and/or positive speci-
fic IgE (at least to one allergen greater than 0,7kU/L)
or a positive Phadiatop® were present.

B Lung Function tests : dll patients performed spi-
rometry, body plethismography and carbon monoxide
diffusing capacity (Erich Jaegger). Reversible airflow
limitation was considered when the improvement of
FEV1 after an inhaled bronchodilator was greater than
15% and exceeded 200 ml. Bronchial hyperresponsi-
veness was measured by histamine challenge, using the
protocol of Cockroft ef al. (13).

B Peak Expiratory Flow (PEF) recordings : for
PEF recordings, each patient was given a mini-Wright
peak flow meter with defailed instructions on its proper
use. Pafients were asked to measure PEF every two
hours and to record the best of three attempts during at
least 10 days at work and 10 days away from work.
Mean, maximum and minimum daily values were plot-
ted on a graph and the record was visually analysed
and considered positive when two of three physicians
{without knowing the patient identification) agreed that
the PEF graph showed a work related change (5).

B Fiberoptic bronchoscopy with broncho-
alveolar lavage (BAL) : in all patients BAL was
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performed according to the recommendations of the
European Society of Pneumology Task Group on BAL
(14). Briefly, after confirming that the patient was
stable, supplemental oxygen was administered and
continuous pulse oximetry was monitored. The proce-
dure consisted of instillation of four aliquots of 50 ml
sterile saline (37°C), in the middle lobe immediately
followed by gentle aspiration (with a serynge) after
each lavage. In the pooled recovered fluid (BALF) total
cell numbers (Neubauer chamber) and viability {try-
pan blue exclusion) were estimated. Cell differentials
were obtained by counting 500 cells on glass cover
cytospin preparations stained with May-Grinwald-
Giemsa. After BAL all patients were kept under close
observation and thoroughly evaluated for signs of air-
flow obstruction.

M Statistical methods : data are presenfed as
mean * standard deviation (SD), unless otherwise sta-
ted. Analysis of significance levels were made with the
non-parametric Wilcoxon test and considered signifi-
cant with p values < 0.05.

RESULTS

The group of 14 workers we studied had a long histo-
ry of exposure in the cork industry (24 + 12 years) and
in all patients symptoms developed after a long laten-
cy period (17 + 2 years). The majority (60%} worked
in punching and sorting bottle corks. Four patients had
mild to moderate airflow limitation, while significant
bronchial hyperresponsiveness (PC20 histamine < 16
mg/ml) was present in 9 out of 10 subjects tested.
Diffusion capacity was normal in all.

According with the PEF readings, we classified
7 patients with typical work related changes as having
occupational asthma {OA)} and the other 7 as non-
occupational asthmatics {NOA) (figure 1). There were
no significant differences in age, years of exposure,
lung function (FEV1%, RV %) and bronchial hyperres-
ponsiveness, between asthmatics with positive or
negative PEF recordings (table 1). No difference in the
prevc1|ence of atopy was seen between the two groups
(2 in each).

Fiberoptic bronchoscopy was well tolerated in all sub-
jects and there were no complications. Concerning
BALF findings, no significant difference was found in
total cell counts (1.5 + 1 x 105 cell/ml in AO and 2.3
+ 1 x 107 cell/ml in NOA) and alveolar macrophages
were the predominant cell type in both groups (79 +
13% in AO and 74 + 24% in NOA). Neutrophil and
lymphocyte proportions were similar in both groups ;
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however, patients with work-related asthma had
higher BAL eosinophil counts than non-occupational
asthmatics (1.9 + 2.6% versus 0.2 + 0.3%, p<0.05)
(figure 2).

DISCUSSION

In this study we characterize patients with occupatio-
nal asthma related to cork dust exposure. Although the
most frequent occupational lung disease in the cork
industry is extrinsic allergic alveolitis, bronchial asth-
ma is also one of the recognized lung disorders asso-
ciated with the chronic exposure to cork dust (5).
Similarly, a higher risk of obstructive lung disease has
also been reported in bird fanciers and farmer’s lung
(6,7,15,16).

We found a significant increase in broncho-alveolar
lavage eosinophils in patients with typical work-rela-
ted changes in PEF recordings. Furthermore, no diffe-
rences were found in bronchial hyperresponsiveness
and the presence of atopy when we compared these
patients with non-occupational asthmatics with the

same exposure. Thus cork worker’s asthma is associa-
ted with eosinophilic lung inflammation as described
in other forms of occupational asthma. Our findings
are consistent with other observations in occupational
asthma, where increased numbers of eosinophils have
been found in induced sputum {17), BAL (11) and
bronchial mucosa (11, 18). Studies of broncho-alveo-
lar lavage and bronchial biopsies suggest that the
eosinophilic inflammation associated with low molecu-
lar weight agents is similar to atopic asthma (11, 18).
Because BAL samples inflammatory cells from both air-
ways and alveolar units, the origin of the increased
numbers of eosinophils in our patients with cork wor-
ker’s asthma cannot be established. Although bron-
chial mucosa has been considered the main site of
inflammation in asthma {19), recent data suggest that
small airways and alveolar wall tissue inflammation
(20, 21) is also involved.

The etiology of cork worker's occupational asthma
remains uncertain, but there is now some evidence that
IgE is not an important element in most patients. Atopy
does not seem to be a predisposing factor and, in pre-
vious studies, we didn’t find any significant IgE sensiti-
zation to Penicillium glabrum, the major mould found
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Figure 1 : Serial Peak Expiratory Flow (PEF) records. Mean, maximum and minimum daily values in a patient
classified as occupational asthma {left) and in negative PEF record (right).

Occupational asthma

Non-Occupational asthma P

I"Age .9+
I Exposure 20.0£9.0
FEVI% 99.1431.5
- RV% 118.6+23.7
‘ 5/5

4 7
23.418.9 035 |
81.7+23.6 089 |
125.9+52.9 075 |

4/5

groups.

Allergie et immunologie — volume XXXIV - n° 6 ~ 2002

Table 1 : Demographic characteristics, lung function and bronchial hyperresponsiveness (BHR} in the two study
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Figure 2 1 Bronche-alveolar lavage fluid eosinophils, neutrophils and lymphocytes (%, medn + SD)-in-patients with
occupational {white bars) and non-occupational asthma (striped bars). A significantly higher number of broncho-
alveolar eosinophils was seen in occupational asthma (* p< 0.05, Wileoxon fest).

/

in cork-processing factories (3). The mechanisms of
eosinophil recruitment to the airways in non-IgE media-
ted occupational asthma have been atiributed to the
presence of activated T-lymphocytes with a Th2 pattern
of cytokine production. (17, 22, 23). A small increase
in BAL lymphocyte numbers was also seen in most of
our cases (17.0 + 13.1%) and may warrant further stu-
dies of these cellular population. In conclusion, our
study showed that, as in other forms of occupational
asthma, cork worker’s asthma may be demonstrated by
work related changes in serial PEF recordings and is
associated with eosinophilic lung inflammation.
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ABSTRACT

The aim of this study was to evaluate allergic sensitisation to Chrysonilia sitophila, Penicillium glabrum, and
Thricoderma longibrachiatum in cork workers with asthma.

Skin «prick» tests with a battery of common allergens and with the 3 fungi were performed in 10 cork workers with
asthma and 8 non-exposed asthmatics. Based on serial Peak Expiratory Flow measurements, 5 were classified as
occupational (AO) and 5 as non-occupational asthma (NOA). In exposed patients, specific antibodies for the 3 fungi
were also studied by immunoblotting.

Positive skin «prick» tests to common allergens were present in 2/10 patients with occupational exposure and 4/8 of
the control group. Moreover, 2/5 of patients with OA and 3/8 of controls had sensitisation to storage mites. All
exposed patients (with OA or NOA) had negative skin prick tests for the fungal extracts. In patients with asthma and
occupational exposure, immunoblotting results confirmed the absence of specific IgE.

In conclusion, atopy does not seem to characterise occupational asthma of cork workers but sensitisation to storage
mites may be involved in some cases. Despite a long exposure to moulds, we could not find evidence of IgE sensitisation

to the three most prevalent cork fungi in patients with occupational asthma.

Key-words: Occupational asthma, immunoblotting, IgE, fungi, cork industry

INTRODUCTION

Cork workers are at risk for developing an occupational
lung disease (Suberosis) due to repeated exposure to
mouldy cork dust™”. Usually they present with an inter-
stitial lung disorder (Hypersensitivity Pneumonitis) with
a CD8+ lymphocytic alveolitis and specific IgG anti-
bodies to Penicillium glabrum (formerly known as Peni-
cillium frequentans), one of the fungi most frequently
isolated from cork samples‘-?.

Asthma cases in occupational environments tradition-
ally associated with hypersensitivity pneumonitis, like
bird fanciers and farmers, have been attributed to pre-
viously unrecognised antigens®*®. However, in some
cases, the same antigen may be implicated in both dis-
eases®.

Correspondence:

Jodio Carlos Winck

Preumology Department

Faculdade de Medicina, Universidade do Porto
Hospital de S. Jodo

4200 Porto — Portugal

Email: jwinck@hsjoao.min-saude.pt

We previously identified cases of occupational asthma
in the cork industry, confirmed with serial Peak Ex-
piratory Flow recordings®, but its aetiology is still un-
known. Chrysonilia sitophila, another prominent fun-
gus colonising cork”, has also been identified as a cause
of occupational asthma in the wood industry®.

So, the aim of our study was to search for IgE
sensitisation to Penicillium glabrum, Chrysonilia
sitophila and Thricoderma longibrachiatum, common
fungi of the cork industry work environment, as a pos-
sible aetiology of cork worker’s occupational asthma.

PATIENTS AND METHODS

We studied ten cork workers (age: 43.2 £ 9.8 years, 5
males/ 5 females) referred to an outpatient clinic of
occupational respiratory diseases, due to asthma symp-
toms they related to work (cork stoppers production).
Eight patients with asthma, referred to an allergy clinic,
but with no exposure in the cork industry, were used as
controls.
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Lung Function tests

All patients performed spirometry, body plethis-
mography and carbon monoxide diffusing capacity
(MasterScreen Body, Erich Jaeger GmbH, Hoechberg,
Germany). Reversible airflow limitation was consid-
ered when the improvement of FEV1 after an inhaled
bronchodilator was greater than 15% and exceeded 200
ml. Bronchial hyperresponsiveness was measured by
histamine challenge, using the protocol of Cockroft et
allo,

Peak Expiratory Flow records

Patients with occupational exposure performed serial
Peak Expiratory Flow (PEF) measurements as previ-
ously described®: patients were asked to measure PEF
every 2h and to record the best of three attempts during
at least 10 days at work and 10 days away from work,
in a consecutive fashion. The record was considered
positive when two of three observers agreed that the
PEF graph showed a work-related change.

According to these criteria, five patients were classi-
fied as having occupational asthma (OA) and another
five as having non-occupational asthma (NOA).

Skin prick tests

All patients underwent skin «prick» testing with a panel
of common allergens and storage mites (Dermato-
phagoides pteronyssinus, Dermatophagoides farinae,
Dactylis glomerata, catfur, Acarus siro, Lepidoglyphus
destrucror, Euroglyphus maynei, Blomia tropicalis,
Dermatophagoides microceras, Tyrophagus putres-
cenciae). We also tested glycerol-saline extracts (2mg/
ml) obtained after reconstitution of freeze-dried sam-
ples of Chrysonilia sitophila, Penicillium glabrum and
Thricoderma longibra-chiatumisolated from the indus-
trial environment (kindly provided by Dr V San
Romao"” and prepared by CBF Leti, Madrid, Spain). A
negative control solution and a positive control (0.1 %
histamine) were also used. Tests were considered posi-
tive when the mean diameter (in mm) of the wheal and
flare was = positive control.

In vitro tests (Immunoblotting)

In 8 cork workers with asthma and work-related symp-
toms (3 with NOA and 5 with OA), we searched for
specific antibodies (IgE, IgG4) to the 3 moulds (using
the same antigenic material source as the «in vivo» tests)
by immunoblotting (AlaSTAT-AlaBlot System, DPC, Los
Angeles, CA, USA). Chrysonilia sitophila, Penicilllium
glabrum and Thricoderma longibrachiatum allergen
extracts were separated by polyacrylamide gel electro-
phoresis (SDS-PAGE) and electrotransfered to nitrocel-

Cork worker’s occupational asthma

lulose membranes, which were cut into the strips pro-
vided in the AlaBLOT kits. A serum pool of four atopic
patients with high specific IgE score (>17.5 TU/ml, Class
4 microplate AlaSTAT) to several moulds allergens was
used by DPC as a positive control serum in production
of AlaBLOT strips.

AlaBLOT strips specific for each antigen were used to
identify specific IgE or IgG4 antibodies in patients’ sera.
The assay was performed in AlaBLOT reaction trays
on a rocker at room temperature as described in the
package insert. Briefly, the different antigen strips were
incubated with 500 mL of diluted patient serum (1:10)
for 2 hours. The unbound serum was then removed by
washing the membrane strips three times with I mL of
wash solution for 5-10 min/wash. The specific antibod-
ies bound to the strips were then probed by incubating
them with 0.5 mL of enzyme-labeled anti-IgE Ab (or
anti-IgG4) for 30 minutes. The unbound enzyme con-
jugate was further removed by washing the membrane
strips three times with 1 ml wash solution for 5-10 min/
wash. The recognized antigens were then visualized by
addition of 0.5 mL substrate solution for 15 minutes.
The color development was stopped by washing mem-
brane strips 3 times with ImL of distilled water for 5
min/wash. Finally, the membrane strips were air dried
on paper towels and pasted on a white filter paper. The
molecular weight and intensity of each protein band
was further evaluated with the help of Quantiscan soft-
ware program (Biosoft, Cambridge, UK). The molecu-
lar weight (MW) of a specific determinant could be
estimated by comparing its relative mobility to the rela-
tive mobility of protein markers of known molecular
weight in a range from 6 to 250 kDa with a formula
provided by the manufacturer (DPC).

Statistical methods

Data were computed into SPSS® software for Win-
dows® (SPSS Inc.,Chicago, IL). Descriptive analysis
of variables was performed, and the data are presented
as mean * standard deviation (SD). Differences between
the two patient groups were analysed using Fisher’s
exact test, and the level of significance considered was
5%.

RESULTS

The group of workers we studied had a long history of
exposure in the cork industry (18.8 + 8.5 years) and, in
all, symptoms began after a long latency period (5.3 =
4.5 years).

All patients worked in cork stoppers production, most
of them in punching and/or sorting of bottle corks. Five
patients had mild to moderate airflow limitation, while
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significant bronchial hyperresponsiveness (PC20 his-
tamine < 16 mg/ml) was present in five out of six sub-
jects tested (Table 1).

Table 1 - Demographic characteristics, lung function and bronchial
hyperresponsiveness in cork workers with asthma.

Occupational Non-Occupational

Asthma (N=3) Asthma (N=5)
Age 40.98.6 44.9+8.9
Gender 3F2M 2F/3M
Symptoms duration (years) 6.816.0 3.8+2.2
Exposure (years) 15.816.5 21.8£10.0
FEV1% 89.4+22.7 74.0£19.1
RV% 12344204 166.8148.4
BHR 3 2

F - female; M - male; FEVI - Forced expiratory volume in 1 second;
RV - Residual volume; BHR - Bronchial hyperresponsiveness

Positive skin «prick» tests to common allergens were
presentin 2/10 patients with occupational exposure and
4/8 of the control group (Table 2). Moreover, 2/5 of
patients with OA and 3/8 of controls had sensitisation
to storage mites (p n.s.). While one polysensitised (house
dust and storage mites) asthmatic patient from the con-
trol group had positive skin «prick» tests to fungi (Peni-
cillium glabrum and Chrysonilia sitophila), all patients
with OA and NOA had negative skin tests for the three
fungi.

JC Winck et al

Testing the sera of three NOA cases and five OA cases
by immunoblotting confirmed the absence of IgE anti-
bodies to Penicillium glabrum (Fig. 1, left), Chrysonilia
sitophila and also Thricoderma longibrachiatum (data
not shown). However, IgG4 antibodies could be dem-
onstrated to Penicillium glabrum (Fig. 1, right: lanes 5,
6, 8 and 12), and also to Chrysonilia sitophila (data not
shown) but without a specific pattern of reactivity for
occupational asthma.

DISCUSSION

Workers in the cork industry are exposed to dusts and
moulds that can result in development of an occupa-
tional respiratory disorder - Suberosis‘?. Traditionally,
as in other occupational settings, like bird fanciers and
farmers, this exposure leads to the development of hy-
persensitivity pneumonitis. However, description of
asthma cases in these settings is now more common,
and its aetiology needs some clarification®®. In the
absence of an identifiable etiological agent, the assess-
ment of peak expiratory flow rates, at and away from
work, is a valuable diagnostic method to ascertain the
occupational nature of a worker’s asthma®. As in bak-
er’s asthma, fungal and mite allergens can be possible
causes'. Previous studies with bronchoalveolar lav-
age have shown that cork worker’s asthma is associ-
ated with eosinophilic bronchoalveolar inflammation,
a finding similar to occupational asthma to low mo-
lecular weight agents and atopic asthma''?.

Table 2 — Positive skin prick tests in cork worker’s asthima and non-exposed asthmatic controls. *Number of positive tests (mean

diameter -in mm- of the wheal and flare 2 positive control)

Occupational Asthma* Non Occupational Asthma* Controls*
(n=5) (n=5) n=8)
Allergens
House Dust Mites:
Dermatophagoides Farinae 1/5 0/5 3/8
Dermatophagoides Pteronyssinus 1/5 0/5 4/8
total 2/5 0/5 4/8
Storage Mites:
Acarus siro 2/5 0/5 1/8
Lepidoglyphus destructor 1/5 0/5 3/8
Euroglyphus maynei /5 0/5 3/8
Blomia tropicalis 1/5 0/5 1/8°
Dermatophagoides microceras 1/5 0/5 3/8
Tyrophagus putrescenciae 2/5 0/5 2/8
total 2/5 0/5 3/8
Fungi:
Penicillium glabrum 0/5 0/5 1/8
Chrysonilia sitophila 0/s 0/5 /8
Thricoderma longibrachiatum 0/5 0/5 0/8
total 0/5 0/5 1/8
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Figure 1 - IgE (left) and I1gG4 (right) Immnoblots of Penicillium glabrum with individual sera of non-occupational asthma (lanes 5-7)
and occupational asthma cases (lanes 8-12). The molecular weight standard (lane 1), protein stain (lane 2) and carbohydrate stain
(lane 3) profiles are also shown. On lane 4 there is a positive serum pool. The IgG4 immunoblotting profile showed several protein
bands from 13 to 136 kDa that were reactive with IgG4 from cork workers with both types of asthma. More intense binding was seen
between 45-53 kDa and 86-92 kDa (easily seen in lanes 5, 6, 8 and 12).

Fungal spores are known to be related to the incidence
of asthma and to produce IgE-mediated hypersensitiv-
ity">1*. Moreover, fungal allergens have also been im-
plicated as causative agents of occupational asthma®?.
Apart from Penicillium glabrum, a fungus implicated
in the early descriptions of Suberosis, recently
Chrysonilia sitophila has been also identified all along
the manufacturing process of cork' and, as in the log-
ging industry, may play a role in the cork worker’s oc-
cupational asthma®.

In our study, using skin testing and immunoblotting for
the detection of specific IgE antibodies to Penicillium
glabrum, Chrysonilia sitophila and Thricoderma
longibrachiatum, we did not find evidence of allergic
sensitisation in patients with asthma in the cork indus-
try, although an antibody response (IgG4) was evident
in some cases (Fig.1). In fact, specific IgG4 has been
previously associated with non-IgE mediated cases of
occupational asthma to both organic'™ and inorganic
agents'®!” but its biological significance is still un-
known'®.

In our series, the finding of 1gG4 binding bands in both
occupational and non-occupational asthma cases (Fig.
1) supports the relationship of this antibody production
with a long-term exposure to fungal antigens. Curiously,
the patient with more intense IgG4 binding bands (Fig.
1, lane 12) combined clinical features of both occupa-
tional asthma and hypersensitivity pneumonitis. This
patient with asthmatic symptoms, an obstructive defect
with normal diffusing capacity and a positive serial PEF,
had an uncommon bronchoalveolar lavage pattern,
evocative of hypersensitivity pneumonitis (44.1%

lymphocytes, with a CD4/CDS ratio 0.86). In fact, the
combination of occupational asthma associated with
bronchoalveolar lavage findings and specific antibod-
ies suggestive of hypersensitivity pneumonitis has also
been described in rare cases with exposure to decaying
WOOd(S’ 19)'

Although we have studied a small sample of asthmatic
patients with proven work-related changes in PEF, atopy
and fungal allergy does not seem to be an etiologic fac-
tor for these patients’ asthima. In a previous study using
a fluorometric immunoassay, we also did not find spe-
cific IgE to Penicillium glabrum in another sample of
asthmatic cork workers®”. In the present study we in-
cluded other common cork moulds and used a more
sensitive technique to search for significant IgE. The
lack of IgE sensitization to fungi known to colonize
cork during its industrial processing points to the search
for other causative agents, such as cork chemical com-
pounds or contarninants®". Some contaminants, like
isocyanates, are known to be used in some areas of the
cork industry??, like cork floor tile production. How-
ever, that was not the case of the population included in
our study, all involved in punching and finishing cork
stoppers.

Two occupational asthma cases had positive skin tests
to storage mites (Acarus siro and Tirophagus
putrescenciae) suggesting that, like in other forms of
occupational asthma, they may be implicated in some
cases of cork worker’s asthma'?*®. Humid conditions,
like those seen in cork warehouses, may favour storage
mites’ growth and facilitate sensitisation to these mites
in cork workers®. These patients were also sensitised
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to common house dust mites (one to Dermatophagoides ~ 10- Cockroft DW, Kilhan DN, Mellon GJA. Bronchial Reactivity

pteronyssinus and another to Dermatophagoides
farinae) and at least some response to storage mites
may result from allergic cross-reactivity®®. The find-
ings of a similar prevalence of sensitisation to mites in
our controls suggest that storage mites are widespread

to Inhaled histamine, a method and clinical survey. Clin Al-
lergy 1977; 7: 235-43

11- Heederik D, Newman Taylor AJ. Occupational Asthma in the

baking industry. In Bernstein IL, Chan-Yeung M. Malo J-L,
Bernstein DI, eds. Asthma in the workplace. 2™ ed. New York,
NY: Marcel Dekker, 1999; 377-97

in the environment and not an occupational allergen  12- Winck JC, Delgado L, Vanzeller M, et al. Bronchoalveolar

specific to cork workers.

In conclusion, although long-standing exposure to high
levels of mould spores occurs and in spite of evidence
of immunological sensitisation with specific IgG4 pro-

inflammation in cork worker’s asthma. Allerg Immunol
(Paris) 2002 ; 34 (6) : 199-203

13- Licorish K, Novey HS, Kozak P et al. Role of Alternaria and

Penicillium spores in the pathogenesis of asthma. J Allergy
Clin Immunol 1985; 76: 819

duction in some patients, in patients with occupational [ 4. [ chrer SB Hughes JM, Altman LC et al. Relevance of

asthma we could not find IgE sensitisation to the three
most prevalent fungi in the cork industry. Our results
do indicate that other mechanisms are responsible for

basidiomycete allergy in the USA and Europe and its rela-
tionship to allergic respiratory symptoms. Allergy 1994; 49:
460-5

inducing this disease. In fact, cork workers are chroni- 13- Devey ME, Panzani R. The Ig( subclasses of antibodies to

cally exposed to a wide diversity of chemicals and par-
ticles, potential airway irritants, which can have a role

castor bean allergen in patients with allergic asthma: detec-
tion of a high incidence of antibodies of the 1gG4 subclass.
Clin Allergy 1975; 5: 353-61

in the aetiology of cork worker’s asthma. New studies 16 yokota K, Yamaguchi K, Takeshita T, Morimoto K. The sig-

exploring this hypothesis are warranted.
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ABSTRACT

Background: Penicillium glabrum has been considered the
main causative agent of cork workers hypersensitivity pneu-
monitis (HP). It remains unclear, however, which Penicil-
lium glabrum components are responsible for the disease
and if other fungi may be also involved.

Our aim was to characterize the antigenicity of Penicillium
glabrum and Chrysonilia sitophila, the most frequent fungi
colonizing cork.

Methods: We studied 9 cork workers with HP (all perform-
ing bronchoalveolar lavage, lung function tests and high-
resolution CT scans) and 7 with asthma (all performing lung
function tests and serial PEF records). In all patients serum
specific 1gG, IgG4 and IgE antibodies to Penicillium
glabrum and Chrysonilia sitophila were quantitatively ana-
lysed using Immunoblotting and Quantiscan software.
Results: Patients with HP showed more intense 1gG anti-
body responses to Penicillium glabrum than asthmatics;
moreover, all HP sera but only two asthmatics recognized
antigens of molecular weight of 12-13.5 kDa and 33 kDa.
IgG4-binding was more common in HP except for 33 kDa
antigen that had a higher frequency in asthmatics. 1gG re-
activity to Chrysonilia sitophila was also more intense in
HP patients and the 16 kDa component was only reactive
with HP sera. The frequencies of IgG4-binding to
Chrysonilia sitophila were low. No specific 1gE was found
in any patient.

Conclusions: Immunoblotting with quantitative analysis is
a suitable tool for the characterization of Penicillium
glabrum and Chrysonilia sitophila antigenicity in Suberosis.
The finding that asthmatic patients produce specific [gG4
but not IgE to 33kDa antigen of Penicillium glabrumn sug-
gests a modified Th2 response in the context of a high anti-
gen occupational exposure.

Key Words
Suberosis, hypersensitivity pneumonitis, Immunoblotting,
IgG, IgG4, Penicillium glabrum, Chrysonilia sitophila.
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INTRODUCTION

Suberosis is a hypersensitivity pneumonitis (HP) resulting
from repeated exposure to mouldy cork dust during its in-
dustrial processing!”’. The main causative agent of Suberosis
is Penicillium glabrum (formerly known as Penicillium
frequentans) one of the most frequent fungi isolated in cork
samples®, Precipitating antibodies to Penicillium glabrum
as well as a high intensity CD8+ lymphocytic alveolitis are
characteristic of the cork workers’ pneumonitis in
Suberosis®.

Patients with HP (like farmer’s lung and bird fanciers’ dis-
ease) have specific antibodies for a range of antigens in-
cluding proteins, glycoproteins and polysaccharides®®.
However, its presence in asymptomatic exposed individu-
als makes its role in the pathogenesis unclear”. The search
for ‘disease-specific’ antigens in HP, detected by precipitin
reactions or immuno-enzymatic assays only in sera of symp-
tomatic subjects, has given controversial results. While some
authors claim that immuno-dominant antigens exist both in
farmer’s lung and bird fanciers’ disease®®®, others state that
these results are simply a reflection of the sensitivity of the
immunochemical methods used®. Qualitative differences
in the antibodies produced by symptomatic and asympto-
matic patients have also been found, suggesting that 1gG
subclass of specific antibodies should also be studied®. In
this context, specific IgG4 is seen as a marker of chronic
fungal exposure, and may also be linked to a lower inflam-
matory potential compared with other isotypes®.
Recently, we have also characterized cases of occupational
asthma in the cork industry, confirmed with serial Peak
Expiratory Flow recordings, but could no find evidence for
IgE sensitization to Penicillium glabrum both by in vitro
and in vivo tests"""'2. Chrysonilia sitophila, has also been
identified as a cause of immunological sensitization and
occupational asthma in the wood processing industry!!314
and is also a common mould in cork industrial samples'>.
Immunoblotting has been extensively used in the investi-
gation of environmental allergies for the identification of
major antigens and may have a higher sensitivity in the
analysis of specific antibodies®'®. In a recent report”,
immunoblotting had an important role in the confirmation
of a fungal aetiology for a new case of extrinsic allergic
alveolitis.

Improved characterization of the antibody response to dif-
ferent fungal antigens may be important for the study of the
humoral and cellular immune response to the chronic inha-
lation of mouldy cork dust in Suberosis. So, the aim of our
study was to characterize the antigenicity of Penicillium
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glabrum and Chrysonilia sitophila studying specific IgG,
I1gG4 and IgE antibodies by immunoblotting in cork work-
er’s respiratory disease, evaluating both patients with hy-
persensitivity pneumonitis and airways disease.

MATERIALS AND METHODS

Patients

We included a group of nine cork workers with hypersensi-
tivity pneumonitis (age: 34.4 + 11.1 years, 7 males/2 fe-
males) with work-related symptoms of cough, exertional
dyspnea and weight loss. All had a high intensity CD8+
lymphocytic alveolitis (bronchoalveolar lavage fluid total
cells 9.11£6.0 x 10° ml*, 78.4% 9.1% lymphocytes, CD8+
55.5% 11.6%), a restrictive pattern or lung diffusion impair-
ment (5/9, 56%) and/or "ground-glass” attenuation (7/7,
100%}) in high-resolution computed tomography scans.
Another group of seven cork workers with asthma, com-
plaining of wheezing and dyspnea worsening with occupa-
tional exposure, was also studied. Two of them had revers-
ible airways obstruction and five a significant bronchial
hyperresponsiveness (PC20 histamine < 16 mg/ml). Accord-
ing to the visual inspection of serial peak expiratory flow
rates'?, four were classified as having occupational asthma
(OA) and three as non-occupational asthma (NOA).

Immunoblotting

Specific antibodies (IgG, IgG4 and IgE) to Penicillium
glabrum and Chrysonilia sitophila were searched by
immunoblotting (AlaSTAT-AlaBlot System, DPC, Los An-
geles, CA, USA).

Mould allergen extracts were obtained from lyophilized
culture samples collected from industrial environment and
kindly provided by Dr V San Romao"®. They were sepa-
rated by polyacrylamide gel electrophoresis (SDS-PAGE)
and electrotransfered to nitrocellulose membranes, which
were cut into the strips provided in the AlaBLOT Kkits. A
serum pool of four atopic patients with high specific IgE
score (>17.5 IU/ml, Class 4 microplate AlaSTAT) to several
moulds allergens was used as a positive control serum in
production of AlaBLOT strips. For Penicillium glabrum a
bronchoalveolar lavage pool with positive 1gG in fluoro-
-enzimo-immuno assay''? was also used as a control.
AlaBLOT strips specific for each antigen were used to iden-
tify specific IgG antibodies in patients’ sera. The assay was
performed in A/aBLOT reaction trays on a rocker at room
temperature as described in the package insert. Briefly, the
different antigen strips were incubated with 500 pL of di-
luted patient serum (1:10) for 2 hours. The unbound serum
was then removed by washing the membrane strips three
times with 1 mL of wash solution for 5-10 min/wash. The
specific antibodies bound to the strips were then probed by
incubating them with 0.5 mL of enzyme-labelled anti-IgG
Ab for 30 minutes. The unbound enzyme conjugate was
further removed by washing the membrane strips three times
with | ml wash solution for 5-10 min/wash. The recognized
antigens were then visualized by addition of 0.5 mL substrate
solution for 15 minutes. The colour development was
stopped by washing membrane strips 3 times with ImL of
distilled water for 5 min/wash. Finally, the membrane strips
were air dried on paper towels and pasted on a white filter
paper. Films were scanned with a HP (Scanjet 7400 C) scan-
ner and analysed with the Quantiscan software (Biosoft,

Antigenicity of cork moulds

Cambridge, UK). The image was pre-processed by rotation,
cropping to remove background and re-calibration of
grayscale. Also during pre-processing stage, the dye front
was identified, the calibration line defined and the calibra-
tion factors provided by the manufacturer (DPC) introduced.
After loading this image, the lane analysis was started. The
Autopeak option was selected, the minimum height and
width of peak parameters were given, 3 and 2 respectively,
and finally the peaks and edges of all lane profiles identi-
fied. The Autopeak option operates on the background-sub-
tracted profile, so a net area and net height for each peak
were calculated. According to the calibration factors, the
molecular weight (MW) of each peak was also automati-
cally calculated in a range from 6 to 200 kDa.

Statistics

All data were analysed with the statistical package SPSS®
for Windows® (SPSS Inc., Chicago, IL). Simple descriptive
analysis was predominantly used and, unless otherwise
stated, data are reported as mean + SD and frequencies as n
(%). Differences between band intensities of the two pa-
tients groups (hypersensitivity pneumonitis and asthma)
were analysed using Mann-Whitney’s U Test, while Fish-
er’s exact test was used for comparison between band fre-
quencies. Significance was accepted at 5%.

RESULTS

The group of workers we studied had a long history of ex-
posure in the cork stoppers industry (18 + 10 years) most of
them in punching and/or sorting of bottle corks. Nine pa-
tients had a typical HP presentation, and four had occupa-
tional asthma. Clinical and functional characterization of
the two patient groups is displayed on Table 1.

Specific antibodies to Penicillium glabrum

All tested sera from cork-exposed patients showed IgG re-
activity to several components of Penicillium glabrum be-
ing clearly more intense in the group with HP (Fig 1, Table
2). A total of 11 components of Penicillium glabrum rang-
ing in MWs from 12 to 2100 kDa bound to 1gG antibodies
There was a significant difference in the frequency of 1gG-
binding to 12-13.5 kDa and 33 kDa P. glabrum antigens
between PH and asthmatic patients (only two of the seven
asthmatics, but in all HP patients — Table 3). Moreover the
33 kDa was also reactive in the immunoblot of a control
BALF pool (data not shown). Some of the higher molecu-
lar weight components reacted with all tested sera from both
groups, such as the 48-52 kDa and the 88-92kDa antigens.
The components of 37 and 2100 kDa reacted with all HP
sera and also with the majority of asthmatic patients (86%).
The Quantiscan software also allowed the comparison of
the relative band intensity of the IgG-binding P. Glabrum
antigens recognized by both patient groups. The intensity
of the IgG-binding was significantly higher in the PH group
for 8 of the 11 antigens — Table 3.

Concerning 1gG4 antibodies to P. glabrum all tested sera of
HP patients showed specific binding for the different mo-
lecular weight components, from 14 to 92 kDa, with fre-
quencies ranging from 33 to 78% of the cases.

The asthmatic group showed immunoblot reactivity to only
four of the eight components (Table 4), with lower frequency
and binding intensity, except for the 33 kDa antigen that
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Table 1 — Clinical characteristics of the paticnts with hypersensitivity pncumonitis (n = 9) and asthma (n = 7).

Hypersensitivity Pneumonitis Asthma
Agc (ycars) 34.4+11.1 45.4+10.6
Exposure (ycars) 19.4+11.7 17.1£8.4
FEV1% 75.5£16.8 84.4+25.4
FVC% 78.4%18.9 103.2+17.2
FEVI/FVC% 100.6£16.4 68.4+11.4
TLC% 80.4+12.3 114.1£8.9
DLCO% 76.1 £21.0 n.d.
BHR n.d. 5/5
Positive PEF n.d. 4/7
Ground-glass 717 n.d.

FEVI1% — % of predicted FEVI1; FVC1% — % of predicted FVC: DLCO% — % of predicted Carbon Monoxide Diffusion Capacity;
BHR — Bronchial Hyperresponsiveness (PC20 histamine< 16mg/dl); Positive PEF —work related changes in Peak Expiratory Flow records;

Ground-glass- ground-glass attenuation in high resolution CT scans

was positive in 71% of cases (versus 33 % in HP patients).
Although in our positive control sera we detected IgE-bind-
ing components for six different components no positive
cases were found in our occupationally exposed patients
(data not shown).

Specific antibodies to Chrysonilia sitophila

All tested sera from cork-exposed patients showed 1gG re-
activity to several components of Chrysonilia sitophila (Fig.
2, top; Table 5). A total of 13 components of Chrysonilia
sitophila ranging in MWs from 12 to 2100 kDa bound to
IgG antibodies and, to most of them (11/13) there was a
high frequency of positivity in both HP (from 67 to 100%)
and asthma cases (from 57 to 100%) (Table 6). The 106
kDa component was only reactive with HP sera, and the
51-55 kDa antigen, also recognized by most (89%) of HP
sera, but only by one of the asthmatic patients. There was a
significant difference in the frequency of IgG-binding to 16
kDa and 51-55 kDa C sitophila antigens between HP and
asthmatic patients, and band intensity was significantly
higher in HP for 9 of the 13 components (Table 6).

The frequencies of 1gG4-binding to Chrysonilia sitophila
were less than 15% for all components (Fig 2, bottom) ex-
cept for the 12-14 kDa (29% of asthmatics) and 38-43 kDa
(33% of HP). The IgG4-binding was of low intensity in all
cases except for the case of HP with the higher IgG binding
that also showed IgG4 reactivity to 4 of the 12 components
reactive in the IgG immunoblot (Fig 2 — lanel7).

No IgE-binding to C. sitophila was found in any of the cork-
exposed patients we studied.

DISCUSSION

Suberosis is an immunological lung disease caused by re-
peated inhalation of airborne cork particles and spores of
different moulds colonizing cork slabs during its industrial
processing®. The major mould species isolated from the
Quercus suber bark after harvest!® and from air samples in
cork factories® include Penicillium glabrum and
Chrysonilia sitophila. The mechanisms involved in the

pathogenesis of Suberosis are probably similar to those of
other related diseases involving the exposure to complex
antigenic mixtures of plant and/or microbial origin like farm-
er’s lung and summer type hypersensitivity pneumonitis?**?.
The pathogenesis of this HP is possibly related to an initial
immune complex-mediated lung injury followed by cell-
mediated hypersensitivity interstitial damage®”. In fact, high
titres of specific 1gG to Penicillium glabrum in broncho-
alveolar lavage as well as diffuse mononuclear cell infiltra-
tion with granuloma formation in histopathological sam-
ples are prominent features of Suberosis'''>. More recently,
we could demonstrate by bronchoalveolar lavage studies
that the alveolar inflammation mainly involves T-cells and
an increase of CD8+ cytotoxic lymphocytes®=".

The presence of high titres of antibodies to mould antigens
is a useful evidence of exposure in the context of character-
istic clinical, radiologic and functional findings. However,
as in other HP forms, the diagnostic usefulness of antibody
detection decreases, due to its presence in many exposed
workers with no apparent lung disease. In the case of Peni-
cillium glabrum, the seropositivity ranges from 7% of un-
affected cork workers to 81% in HP forms and 27% in asth-
matics?.

The finding of ‘disease-specific’ antigens only detected in
sera of symptomatic subjects by precipitin reactions or
immunoenzimatic assays is controversial®® and may be
linked to the poor sensitivity of the immunochemical tests
used®. In this setting, immunoblotting is an especially useful
method to characterize qualitative and quantitative differ-
ences of antibodies produced against complex antigens®*?*.
It has been used to identify major antigenic components in
several forms of HP, such as the glycoproteins from
Saccharopolyspora rectivirgula®®®® and Aspergilus
umbrosus® in farmer's lung, mannoproteins of Trichospo-
ron asahii® in summer type hypersensitivity pneumonitis
(SHP) and a 21 kDa protein from pigeon dropping ex-
tracts@”. More recently, in pigeon breeders’ disease and SHP,
the immunoblotting technique allowed the identification of
antigen components that could induce the specific prolife-
ration of peripheral blood mononuclear cells only in affected
patients®”%),
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Fig 1- IgG (top) and IgG4 bottom) Immnoblots of Penicillium glabrum with individual sera of asthma cases (lanes 5-11) and
hypersensitivity pneumonitis (lanes 12-20). The molecular weight standard (lane 1), protein stain (lane 2) and carbohydrate stain (lane

3) profiles are also shown. On lane 4 there is a positive serum pool. Patients with occupational asthma are indicated by black triangles
(&)
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Table 2 — Penicillium glabrum: intensity of IgG binding (mean area and height) to different molecular weight (kDa) components

Asthma Hypersensitivity pneumonitis
Lanes | 5 6 7 8 9 0 1 12 13 14 15 16 17 18 9 2
>100 | 602 277 352 T8 618 812 1128 1550 437 1077 1097 1231 2163 1450 1222
08 44 s 103 06 178 231 241 Ti81 184 214 39 190 1Tl

88-92 | 487 109 302 345 253 387 530 567 1137 675 1190 580 1002 1097 424 1160
85 25 43 54 67 70 3 85 91 91 106 86 g 105 88 181

80 11 224 196 321 459 351 365 40 6 442 568
19 6 4 38 %6 T 84 79 14 83

59 656 313 325 1051 785 400 415 42 549
58 69 57 051 8 8 8 8 9% 9B

48-52 | 365 60 65 763 689 38 444 804 568 . .782 876 444 555 350 939 430
62 15 18 67 70 10 63 79 84 91 80 110 90 88 84

M T 67 756 65 85 905 514 291 845 338 1095 1078 614
00 21 BB 71 e 8 T 6l 8 90 9 % 7B
3 uw 3 24 47 3% 3 191 349 40 518
6 s M & 6 8 8 20 % 9% T
2530 2 w0 16 497 1055 612 760 147 160 599 8l6 89
703 4 13 s ™8 1B Im 15 18 105 1M
024 | M 516 484 439 397 154 296 371 SM 330 715 10w
68 81 106 61 4 BB 68 5 169 55
14-17 | % 61 185 166 %6 U8 309 60 238 56T 480
5 0 3 sl 7 6 9l U s 10 T 6
12135 B 1 4419 20 97 46 112 218
w7 n B9 12 % 4 s 35 6l

Highlighted bands with an intensity: arca (upper case) and height (lower casc) by the Quantiscan softwarc over 1 SD (pale grey) and 2
SD (dark grey) of the mean intensity of all bands in asthma cascs

Table 3 — Penicillium glabrum: frequency' of 1gG binding (%) to different molecular weight (kDa) components and
respective band intensity (mean of band area and height as determined by the Quantiscan software). Note that the /2-13.5
kDa and the 33 kDa antigens reacted with IgG in only two asthmatics but in all hypersensitivity pneumonitis cases (the
differences being significant: p=0.007 and p=0.035, respectively, Fisher’s exact test)

Hypersensitivity pneumonitis Asthma

Frequency (%) Area (height) Frequency (%) Area (height)
12-13.5 100 156 (41) 29 56 (22)
14-17 100 443% (87)** 71 102* (24)**
20-24 100 477 (69) 57 360 (71)
25-30 100 850* (135)** 71 278* (57)**
33 100 488 (971)** 29 280(57)**
37 100 728%* (84)** 86 372% (50)**
48-52 100 639 (90)** 100 346 (44)**
59 67 612 (88) 43 431 (61)
80 56 433% (87)** 86 277% (54)**
88-92 100 1566%* (190)** 100 329% (56)%*
2100 100 1373% (2]3)%* 86 S17% (83)**
! Frequency of 1gG binding was calculated by dividing the individual number of positive serum samyp.. - by the totul number of cases. *

and ** significantly different (p<005, Mann Whitney test)
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Chrysonilia sitophila
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Fig 2 - IgG (top) and IgG4 (bottom) Immnoblots of Chrysonilia sitophila with individual sera of asthma cases (lanes 5-11) and hypersensitivity

pneumonitis (lanes 12-20). The molecular weight standard (lane 1), protein stain (lane 2) and carbohydrate stain (lane 3) profiles are also shown. On
lane 4 there is a positive serum pool. Patients with occupational asthma are indicated by black triangles (A)
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Table 4 — Penicillium glabrum: frequency of 1gG4 binding
(%) to different molecular weight (kDa) components

Hypersensitivity pneumonitis Asthma

Frequency (%) Frequency (%)

14-17 66,7 0
24 66,7 0
33 33,3 714
37 66,7 0
48-52 66,7 57.1
57-62 77.8 0
80 77.8 71,4
88-92 444 28,6

In our study we investigated the antigenicity of Penicillium
glabrum and Chrysonilia sitophila, characterizing by
immunoblotting the specificity of serum antibodies in 17
patients with respiratory symptoms associated with occu-
pational exposure in the cork industry. In addition, after the
scanning of individual lanes, the use of a specific software

JC Winck et al

(Quantiscan, Biosoft, UK) allowed the determination of each
band height and area, and the identification of low intensity
reactivity to particular components. With this method it is
possible to decrease the subjectivity of immunoblotting in-
terpretation® and quantitatively compare different antibody
responses to discrete antigens.

Penicillium spp are universal saprophytes that produce abun-
dant spores an can induce both allergic asthma™, and oc-
cupational lung diseases**". Penicillium glabrum is plenti-
ful in cork factories, where high numbers of airborne spores
are detectable in air samples, mainly in cork storage and
cutting sections®. In our study, using a sensitive method as
immunoblotting, we could detect IgG reactivity to different
components of Penicillium glabrum in all cases of both HP
and asthma. Four of the eleven antigenic components re-
acted to more than 85% of tested sera in both groups. As
expected, the intensity of 1gG binding was significantly
higher in HP. In addition, the 12-13.5 kDa and 33 kDa com-
ponents were significantly associated with HP and may rep-
resent major antigens for these patients. Moreover, the 33
kDa was also recognized by our BALF pool control, a fea-
ture that usually characterizes major HP antigens®”2®).

Table 5 - Chrysonilia sitophila: intensity of IgG binding (mean area and height) to different molecular weight (kDa) components

Asthma Hypersensitivity pneumonitis
Lanes | § 6 7 8§ 9 0w oo 12 B 14 15 16 17 18 19 2
2100 61 Tges 1242 35 508 405 1717 2160 BT 2372 4933 3682
1 136 74 7 78 62 245 291 219 405 . 426 350
9194 | 24 683 283 462 a2 1 1361 138 767 645
7 93 59 72129 51 129 451 154 116 142
8190 |40 238 62 570 176 430 198 426 716 522
1 S8 63 27 21 4 s 107
7077 |69 172 27 703 432 473 1118 340 1204 1530 996 1037 1073 901
16 34 6 91 66 6 193 60 24 24 12 U1 om
5062|129 184 58 1127 534 164 607 550 173 1640 1258 483 1473 1104 1570
11 54 3 95 sl 31106 79 38 140 116 122 140 128 126
51-55 255 185 477 800 857 . .1469 . .937 . 1079
56 35107 123 129 285 168 260
4548 1370 47 133 412 3L 595 664 774 506 929 1330 1260 =881 ¢ 323 ¢ 961
80 10 4 43 138 132 43 163 77 181 242 49 133 8 132
3843 (138 137 248 $32 180 218 48 326 U851 60 1184 394 767
s 60 46 08 37 49 10 73 10 117 232 84 164 104
33 16 19 35 250 206 537 31 T2 64 822 94 389 356
6 0 38 50 3105 9 12 13 109 207 - 84 75
2530 |14 358 230 95 245 700 71 735 842 2034 1869 1026 1431 1090
8 7 51 36 10 45 184 7 199 203 367 -375 T8 202 18%
1824 |29 20 23 112 40 100 174 25 658 635 1394 833 729 901 529
11 5 42 2 7 2 27 6 98 45 1712 106 0 117 1097 118
16 20 5T 9 269 110 67 165 102
6 5 27 6 4 1127 2
1214 136 162 16 11 18 399 65 8 15 272 400 209 68 172 220
s 6 2 271 2! 4 19 % 18 6 71 4 14 25 3l

Highlighted bands with an intensity: arca (upper case) and height (lower case) by the Quantiscan software over 1 SD (pale grey) and 2
SD (dark grey) of the mean intensity of all bands in asthma cascs
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Table 6 — Chrysonilia Sitophila: frequency of 1gG binding (%) to different molecular weight (kDa) components and respective
band intensity (roean of band area and height as determined by the Quantiscan software). Note that the 16 kDa component was only
present in hypersensitivity pneumonitis cases and the 5/-55 kDa antigen was recognized by most hypersensitivity pneumonitis
cases but in only one case with asthma (the differences being significant: p=0.001 and p= 0.035, respectively, Fisher’s exact test).

Hyperseusitivity pneumonitis

Frequency (%) Area (height)

Asthma

Frequency (%) Area (height)

12-14 100 178 (36)
16 89 111 (25)

18-24 100 653% (J00)**
25-30 100 1089% (202, #+
33 89 504% (91)%+
38-43 100 546 (91)

45-48 100 904* (165)%+
51-55 89 785 (155)

59-62 100 1081% (112)%*
70-77 100 1002 *(149)**
81-90 67 487 (103)*+
91-94 78 824 (124)%%
2100 100 2579+ (265)%*

86 167 (56)
0 0(0)

86 BT* (18)**
86 163* (28)**
71 169%(27)**
71 247 (59)
100 422% (86)**
14 255 (56)
100 934% (55 )**
30 313* (47)**
71 277 (47 )**
57 363 (58)**
57 551% (57)%*

1gG4 reactivity to Penicillium glabrum was more intense in
HP suggesting that, like in Aspergillus-induced lung disor-
ders, chronic antigen exposure in the cork industry may fa-
vour IgG4 production®®. Surprisingly, in the asthmatic
group although 1gG4 reactivity was weaker (Fig 1, bottom),
the frequency of reactivity to the 33 kDa component was
higher (71% versus 33% in HP). Although we could not
find a corresponding IgE response to this antigen, studies
of different Penicillium spp allergic patients found IgE bind-
ing to components of 33 kDa®'*». The reason why our asth-
matic patients, chronically exposed to high numbers of Peni-
cillium spores, produce specific 1gG4 but not IgE is diffi-
cult to explain, as IgE and 1gG4 are both part of a Th2 re-
sponse, primary regulated by 1L-4%. This may be another
example of what has been proposed as a "modified Th2 re-
sponse” in the context of high antigen exposure®®. In fact,
a similar response has also been described in animal han-
dlers that over the years develop specific IgG antibodies to
urinary allergens without producing IgE®.

Chrysonilia sitophila, another highly prevalent fungus in
the cork industry®'> has been linked to occupational asthma
in the logging industry"'®. It has an enzymatic activity in-
volved on the biodegradation of cellulose and lignin, main
constituents of wood matrix®¥, that may have an impor-
tant role in the maturing process of cork.

IgG binding to several antigens of Chrysonilia sitophila were
present both in HP and asthma patients, but two compo-
nents (16 kDa and 51-55 kDa) were particularly associated
with the former. This may suggest that different microbial
antigens may be involved in the hypersensitivity pneumo-
nitis of cork workers. Similarly, in Farmer’s Lung it has
been shown that apart from Sacharopolyspora rectivirgula
(the classic antigen of the disease) other moulds (like Absidia
corymbifera) may also be implicated™. Alternatively 1gG
binding of Chrysonilia sitophila may represent cross-reac-
tivity with Penicillium glabrum, as has been suggested in
the earlier studies of Avila®®; cross inhibition of the

immunoblotting reactivity with these two moulds may
clarify this hypothesis.

In conclusion, immunoblotting with detection of IgG, 1gG4
and IgE was a suitable tool in the evaluation of the anti-
genicity of major cork moulds in Suberosis. HP shows in-
tense 1gG and IgG4 response to various Penicillium glabrum
and Chrysonila sitophila components, while asthmatics pro-
duce weaker IgG and IgG4 levels and no specific IgE to
both moulds. Some antigens that seemed to be more char-
acteristic for HP or asthmatics may deserve further purifi-
cation and studies of mononuclear cell proliferation that may
shed more light in the immunopathogenesis of Suberosis
and help in the diagnosis of the disease.
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Doenga Respiratéria dos Trabalhadores da Industria da Cortiga {Suberosel: da Imunopatologio ao Diagnéstico

Vérias particulas no ambiente ocupacional podem induzir doenga respiratdria’®t. Normalmente
as parficulas de dimensdes superiores a 10 um sdo depositadas nas fossas nasais e faringe, enquanto
que as particulas com menos de 5 um podem penetrar nas vias aéreas periféricas. Dependendo de
factores anatémicos, padrdes de fluxo aéreo, modo de inalagdo e das sua caracteristicas especificas
(densidade, carga), cerca de 50% das particulas entre 1e 5 um ficam retidas na traqueia e branquios e
0s outros 50% sGo retidos na drea alveolar*®. Uma das principais doengas pulmonares causadas por
inalagdo de alergénios sGo a Asma e a Pneumonite de Hipersensibilidade (PH), tendo havido nos Olti-
mos anos um reconhecimento crescente de miltiplos agentes etiologicos'®*¢. Os esporos fingicos sdo
amplamente reconhecidos como fonte antigénica de doencas alérgicas brénquicas (asma) ou paren-
quimatosas (pneumonite de hipersensibilidade) de caracter ocupacional, pedendo o seu tamanho ser
determinante para o desenvolvimento de uma ou outra doenga. Assim os pequenos esporos dos actino-
micetos (aproximadamente 1-2 um) originardo mais frequentemente uma resposta alveolar (alveolite),
como o pulmdo do fazendeiro, enquanto esporos de maiores dimensdes determinam a ocorréncia de
uma resposta brénquica {asmal8. Para além do tamanho do fungo, a suas caracteristicas antigénicas

e a atopia poderdo determinar o tipo de reac¢do imunoldgica™’.

Portugal & o maior produtor mundial de corti¢a, tendo a indUstria da cortica um peso significativo
na economia nacional?%. Estima-se que existam 16.000 trabalhadores ligados a esta indUstria, na
maior parte trabalhando em unidades de pequenas dimensoes (menos de 20 operdrios)'®. Durante o
seu processamento industrial, nomeadamente na produgdo de rolhas, a cortica adquire uma flora de
microorganismos, fundamentalmente constituida por fungos. Nos anos 70, através dos trabalhos de
Pimentel e Avila, ficou demonstrado que a inalacdo de poeiras contendo esporos de Penicillium glabrum
é a causa da patologia respiratéria da indUstria da cortica?”-?°, tendo sido descritos quadros clinicos de
Asma, Bronquite e PH. De acordo com os estudos epidemiologicos publicados, estima-se que entre 9 e

19% dos trabalhadores da indUstria da cortica tenham Suberose®?.

Na presente dissertacdo, e a partir dos diversos trabalhos que desenvolvemos, procurdmos
contribuir para um melhor conhecimento da clinica e imunopatologia da doenca respiratoria dos tra-

balhadores de indUstria da cortica.
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Pneumonite de Hipersensibilidade: da imunopatologia ao diagnéstico

Nos anos 90, demonstrdmos que o estudo dos componentes celulares®? e acelulares™ do liqui-
do de lavagem broncoalveolar #&m um importante impacte no diagndstico da patologia respiratéria
nos trabalhadores da indUstria da cortica.

Na sequéncia destes dados, e colocando a hipotese de a Pneumonite de Hipersensibilidade da
Suberose poder ter caracteristicas particulares, comparamos, os padroes funcionais, radioldgicos e do
fiquido de lavagem broncoalveolar (LLBA) entre a Suberose e a Doenga de Criador de Aves (DCA)
(trabalho 1}.

Neste trabalho, foi possivel demonstrar que existem marcadas diferencas entre a Suberose e a
DCA. Assim, os doentes com DCA apresentavam mais formas agudas, de acordo com a exposicdo
intensa e infermitente caracteristica dos criadores de pombos". Na Suberose, o tempo de exposicdo
significativamente mais longo (que pode traduzir exposicdo prolongada de menor intensidade®) pode-
ra justificar o predominio de formas sub-agudas ou cronicas. Tal como noutras séries, englobando
formas de PH de variada etiologia e forma de apresentacdo, o padrdo dominante na TAC-AR foi o tipo
"vidro despolido" 3*40¢'. Na Suberose este padrdo correlacionou-se significativamente com a linfocitose
do LLBA, de acordo com o encontrado a nivel histolégico noutras PH, em que o padrdo em "vidro
despolido" representa a infiltragdo mononuclear das paredes alveolares'é?. Por outro lado, a existéncia
de uma correlacdo significativa da mastocitose alveolar com o padrdo de fibrose na TAC-AR confirma

resultados encontrados por nds noutros frabalhos® e o seu eventual papel na fibrogénese pulmonar?®.

O compromisso funcional respiratorio & menos grave na Suberose havendo uma tendéncia para
a redugGo da relagdo FEVI/FVC nos doentes com maior tfempo de exposi¢do, em tudo semelhante ao

que ocorre nos doentes com Pulmdo do fazendeiro™'.

Em rela¢do ao estudo do LLBA, a Suberose apresenta uma alveolite linfocitica intensa, com rela-
¢do CD4/CD8 significativamente mais baixa do que a da DCA, e reducdo das células CD8+ com o
afastamento do trabalho. As diferengas encontradas nos fenétipos linfocitarios do LLBA entre a Suberose
e a DCA podem dever-se d diferente natureza antigénica envolvida'®: proteinas aviarias versus fungos
e poeiras de cortica. Assim, a natureza particulada do antigénio podera facilitar o transporte de
metabolitos e hifas fingicas e contribuir para uma diferente via de apresentacdo imunolégica e persis-
téncia local do antigénio, comparativamenfe com os antigénios preferentemente solGveis das protei-

nas aviarias'e.

- 82 -



Doenga Respiratéria dos Trabalhadores da IndUstria da Cortiga (Suberosel: da Imunopatologia ao Diagnéstico

No sentido de uma melhor caracterizagdo da antigenicidade dos principais fungos que conta-
minam a cortica, avalidmos por immunoblotting, a presenca de anticorpos especificos para o Penicillium

glabrum e Chrysonilia sitophila (trabatho 5).

O immunoblotting tem sido largamente utilizado na investigacdo de alergias ocupacionais para
a identificacao de antigénios "major" e pode ter uma sensibilidade maior na andlise de anticorpos

especificos"164,

Neste trabalho, estudamos nove doentes com PH, todos sinfomdticos, com uma intensa alveolite
linfocitica CD8+ no LBA, padrdo ventilatério restritivo ou defeito da difusdo e/ou alteragdes do TAC de
alta resolu¢do. Comparativamente, estuddmos também um grupo de sete doenfes com asma brénquica,
referindo agravamento com a exposi¢@o ocupacional (quatro dos quais com critérios de asma

ocupacional, por registos seriados de débitos expiratorios).

Todas as amostras tinham reactividade da IgG para vérios componentes do Penicillium glabrum,
com uma maior intensidade no grupo com PH. Um total de 11 componentes antigénicos foram identifi-
cados no Penicillium glabrum, com pesos moleculares variando entre 12 a > 100 kDa. Alguns compo-
nentes, particularmente os de maior peso molecular, reagiram com mais de 85% das amostras estu-
dadas de ambos os grupos (p.ex. os de 37, 48-52, 88-92 e > 100 kDa). Em contraste, os antigénios de
12-13.5 kDa e 33 kDa reagiram com a IgG de apenas dois asmdaticos mas com todas as amostras da
PH; o componente de 33 kDa reagiu também com um mistura de LLBA de dois casos de PH, utilizada
como conirolo. Todos os casos de PH tinham IgG4 para diferentes componentes, entre 14 e 92kDa,
numa frequéncia entre os 33 e 78% dos casos. O grupo com asma revelou reactividade IgG4 apenas
para quatro componentes, em menor intensidade e frequéncia, excepto para o componente de 33
kDa, positivo em 71% dos casos (versus 33% da PH).

Todas as amostras de doentes expostos na indUstria da cortica revelaram reactividade IgG para
um total de 13 componentes da Chrysonilia sitophila (de 12 a > 100 kDa) e, para a maioria destes, numa
frequéncia elevada, quer na PH (entre 67 a 100%) quer na asma {57 a 100%). Um componente, de 16
kDa, reagiu apenas com amostras de PH e o de 51-55 kDa, com a maioria das PH (89%) mas apenas
num com asma.

Em nenhuma amostra se encontrou IgE especifica para qualquer dos fungos.

Assim, em doentes expostos ocupacionalmente, é possivel por este método demonstrar a exis-
téncia de IgG especifica para uma grande diversidade de componentes do Penicillivm glabrum e da
Chrysonilia sitophila, os fungos que mais frequentemente colonizam a cortica durante o seu

processamento industrial. A resposta IgG a alguns desses antigénios enconira-se predominantemente
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nos doentes com PH, quer para a Chrysonilia sitophila (16kDa e 51-55kDal), quer para o Penicillium
glabrum (12-13.5 e 33 kDal, sugerindo que estes poderdo ser antigénios «major». A maioria dos doentes
com asma apresentou IgG4 (mas ndo IgE) para um antigénio de 33 kDa do Penicillium glabrum. Curio-
samente, em regides onde a sensibilizagdo alérgica, nGo ocupacional, ao Penicillium é frequente'®s, os
alergénios «major» reconhecidos pela IgE sérica sdo geralmente proteinases serinicas de 30-34 kDa'¢¢,
com reactividade cruzada entre diversas espécies de Penicillium'®’. '

No futuro, a purificag@o destes antigénios que parecem mais caracteristicos da pneumonite de
hipersensibilidade da Suberose, e a sua utilizagdo em estudos "in viiro” de proliferacdo de células
mononucleares poderdo ajudar na melhor caracterizacGo da imunopatogénese e diagndstico desta

doenca.

Asma Ocupacional dos Corticeiros: da imunopatologia ao diagnéstico

Nas referéncias iniciais da doenga ocupacional dos corticeiros (Suberose), foram descritos qua-
dros asmatiformes para além da classica alveolite alérgica extrinseca?, bem como, em doentes com
formas de doenga pulmonar intersticial, identificadas “respostas bronquicas” na provocagdo inalatoria
com extractos de Penicillium frequentans®®. A n@o padronizagdo deste tipo de provas de provocacdo,
assim como as respostas obtidas em doentes com alveolite alérgica extrinseca, ndo permitem & parti-
da considerar esta forma de provocagdo como um método de escolha para diagnosticar formas de
asma ocupacional na indUstria da cortica. A utilizagdo do registo de débito expiratorio maximo instan-
taneo (DEMI) tem sido considerado um dos métodos mais Uteis de investigagGo da asma ocupacio-

nal’®*%8, mas o seu papel no diagndstico da asma ocupacional dos corticeiros nunca tinha sido avaliado.

No trabalho 2, englobando 17 trabalhadores, demonstramos a existéncia de quadros fipicos de
asma ocupacional na indistria da cortica. A interpretacdo visual do registo do DEMI para documentar
asma ocupacional é considerada um dos métodos mais simples, sensiveis e especificos'®*'¢8, No nosso
trabalho, o registo grafico do DEMI médio diario deu um nimero ligeiramente maior de resultados
positivos, mas também um ndmero maior de registos duvidosos, comparativamente com o gréfico de
minimo, maximo e média. Este Gltimo método parece-nos oferecer maior seguranga na sua interpreta-

¢Go, o que estd de acordo com as recomendacdes internacionais's®.

A andlise quantitativa do DEMI, usando a variabilidade didria, mostrou uma baixa sensibilidade
{apenas 3 casos positivos) mas permitiu classificar como positivo um dos casos com discordancia de
leitura do registo grafico entre os rés observadores. Este indice de variabilidade, que foi considerado
positivo segundo Perrin e col.™¥?, i.e. se no periodo de trabalho havia um excesso de pelo menos trés

dias com variagdes significativas comparativamente ao periodo de afastamento, poderia dar maior
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nimero de resuliados positivos se aplicdssemos critérios menos estritos, por exemplo a frequéncia
relativa em cada periodo, como sugerido por Liss e col. e adoptado recentemente pela Sociedade

Torécica Canadiana””,

Quando analisdmos, na nossa série, os doentes com asma ocupacional (n = 7) ndo encontra-
mos diferencas significativas nem no tempo de exposicdo, nem na existéncia de afopia, em relagdo ao
grupo com registo de DEMI negativo (n = 7). No entanto, em pelo menos alguns doentes, 0s nossos
dados apontam para uma sensibilizago alérgica: dois casos estavam sensibilizados a uma mistura
de fungos (CAP RAST positivo para mistura contendo P nofatum, Cladosporium, A fumigatus, Alternaria
alternata) e um a dcaros de armazenamento (CAP RAST positivo simultaneamente para o Acarus siro e
o Tyrophagus putrescentiae). De facto, tal como noutros contextos laborais'™, estes acaros poderGo

desempenhar algum papel na etiologia de alguns casos de asma ocupacional dos corticeiros.

No trabalho 3 procuramos caracterizar a inflamagdo broncoalveolar da asma ocupacional as-
sociada & exposicdo a poeira da cortica. Assim, encontrdmos um aumento significativo de eosindfilos
no liquido de lavagem broncoalveolar, em doentes com um fipico agravamento dos registos de DEMI
com o trabalho. Estes achados sdo consistentes com outras observagdes na asma ocupacional, onde
um aumento dos eosindfilos tem sido descrito quer no LLBA™, quer no esputo induzido'* e mucosa
brénquica”7s. Estudos do LLBA e bidpsias brénquicas sugerem que a inflamagdo eosinofilica que se

associa & asma ocupacional € semelhante & da asma atopica’ 3.

Uma vez que a LBA recolhe células inflamatérias, quer das vias aéreas quer das unidades
alveolares, a origem exacta do nimero aumentado de eosindfilos que observamos nos nossos doen-
tes é dificil de estabelecer. No entanto, sendo a mucosa brdonquica considerada o principal terreno da
inflamacdo na asma'¢, dados recentes apontam igualmente para o envolvimento da parede alveolar e

das pequenas vias aéreas’”’’8,

Assim, a asma ocupacional dos corticeiros associa-se a inflamagdo eosinofilica pulmonar, tal
como descrito noutras formas de asma ocupacional de diferente etiologia. Para além das diferengas
no perfil celular do LLBA, ndo encontramos diferengas na hiperreactividade brénquica e na atopia quando

comparamos estes doentes com outros corficeiros com asma, mas sem agravamento ocupacional.
A avaliacdo da inflamagdo das vias aéreas é muito importante na asma, pois reflecte directa-
mente a doenca, ao contrario da espirometria e hiperreactividade bronquica, que sdo marcadores

indirectos da doenca. A monitorizacdo e investigagdo da inflamacdo das vias aéreas cerfamente se

irdo estabelecer na avaliacdo da asma ocupacional. Efectivamente, o seu papel na pratica clinica estd
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agora a ser avaliado, demonstrando-se que os individuos com asma ocupacional t2m maior nmero
de eosindfilos quando em exposicdo do que quando afastados do trabalho e este achado poderd
inclusivamente contribuir para um diagnéstico precoce, antes do desenvolvimento de sintomas ou de

alteragdes da fungdo respiratoria'”.

Ainalacdo de esporos flngicos tem sido relacionada com o aparecimento de asma brénquica e
hipersensibilidade mediada pela IgE™™®'. Os alergénios fingicos estdo também implicados como uma
possivel causa de asma ocupacional na indUstria das madeiras®”*%%. Para além do Penicillium glabrum
- o principal fungo identificado nas descri¢des iniciais da Suberose — a Chrysonilia sitophila tem sido
também isolada ao longo de todo o processo de manufactura da cortica® e, assim, tal como nas
serracbes em que se lida com madeiras humedecidas™, ela poderia ser uma das causas de asma
ocupacional na indUstria da corfica. Tanto mais que os esporos da Chrysonilia sitophila s@o de maiores
dimensdes que os do Penicillium glabrum'®, o que poderia também suportar a hipétese de estarem na
origem de doenca pulmonar das vias aéreas, em coniraste com a doenca intersticial associada

inalagdo e sensibilizagdo aos esporos mais pequenos do Penicillium glabrum.

No entanto, no trabalho 4, utilizando testes sensiveis (teste cutdneos "prick" e immunoblotting)
para a detec¢do de anticorpos IgE especificos para a Chrysonilia sitophila, Penicillivm glabrum e o
Thricoderma longibrachialum, ndo encontramos, evidéncia de sensibilizagdo alérgica nos doentes com
asma ocupacional na inddstria da corfica. Apesar do nimero limitado de doentes que estudamos,
estes resultados estdo de acordo com resultados anteriores que ndo revelaram a presenca de IgE para
o Penicillium glabrum por outro método laboratorial, sugerindo que a alergia a fungos mediada pela
IgE nGo & um factor efiologico na asma dos corticeiros. Apesar de alguns doentes apresentarem IgG4
especifica para alguns antigénios fingicos, a presenca destes anticorpos ndo permitiu igualmente
diferenciar as duas populagdes (AO e ANO) e estara possivelmente relacionada com uma longa expo-

sicGo a esses antigénios.

O achado de dois casos de asma ocupacional com testes cutdneos positivos aos acaros de
armazenamento (Acarus siro e Tirophagus pulrescenciae) sugere que esta sensibilizacdo pode partici-
par no desencadear de sintomas brénquicos nalguns destes doentes, como acontece alids noutras
formas de asma ocupacional”2'818 De facto, condi¢des de humidade™s nas fabricas de cortica pode-
rdo favorecer o crescimento destes acaros e facilitar a sensibilizag@o destes trabalhadores, o que deve-
rd ser avaliado em estudos mais alargados de individuos expostos. No entanto, estes dois doentes
estavam também sensibilizados aos Gcaros comuns do p6 da casa {um ao Dermaiophagoides
pteronyssinus e outro ao Dermatophagoides farinae) pelo que alguma da resposta cutdnea poderd ser

devida a reactividade alergénica cruzada entre as diferentes espécies de acaros'®®. De facto, no
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grupo controlo ndo exposto que estudamos neste trabalho, a sensibilizaggo simultdnea aos Gearos de

armazenamento e domésticos foi também igualmente elevada (37%).

A etiologia da asma ocupacional dos corticeiros permanece incerta, mas ha agora alguma evi-
déncia de que a sensibilizacdo IgE nGo é um elemento determinante na maior parte dos doentes. Os
mecanismos do recrutamento eosinofilico as vias aéreas em situagdes de asma ocupacional ndo-Ige
mediada, tem sido atribuida & presenca de linfacitos T activados com um padréo de produgdo de
citocinas de tipo Th274%718_ Um aumento ligeiro do nimero de linfocitos no LBA verifica-se na maior
parte dos nossos doentes com asma {17,0£13,1%), podendo estudos futuros mais detalhados desta

populagdo celular contribuir para esclarecer o seu envolvimento.

A auséncia de sensibilizacdo IgE para os fungos que colonizam longamente as placas de cortica
durante o seu processamento industrial, sugere a procura de outros agentfes etioldgicos. De facto, os
efeitos bioldgicos da poeira de cortica deverdo ser investigados, tendo como exemplo a alergia ao
cedro vermelho (haptenizagdo pelo acido plicatico)®” e a asma & madeira de carvalho™. Varios autores
tém demonstrado um mecanismo IgE-dependente na asma a madeira de samba™™ e & madeira de
Antiaris™'. A suberina, um componente «major» da cortiga, &€ um biopolimero lipofilico cuja constituigGo
quimica tem vindo a ser definida'®? e deveré ser considerada em estudos futuros. Além disso, o cresci-
mento microbiano na cortica origina metabolitos volateis com potenciais efeitos adversos no aparelho

respiratorio’®*4,

Embora os efeitos bioldgicos da inalag@o cronica das poeiras de cortica ndo estejam ainda
esclarecidos & possivel que a ela se associe uma resposta inflamatéria das vias aéreas. Esta hipdtese,
também apontada para outras formas de asma ocupacional®, & suportada pelo longo tempo de
exposicdo que observamos nestes doentes (cerca 20 anos, na nossa série}, bem como alguns dados

de investigacdes anteriores'.

Em conclusdo, os nossos trabalhos (2 a 4) revelaram que a asma ocupacional dos trabalhado-
res da indUstria da cortica, demonstrada por alteragdes do registo seriado dos débitos expiratérios
(DEMI) em exposicdo, se associa a inflamagdo eosinofilica broncopulmonar. Apesar da exposicdo pro-
longada a numerosos esporos fingicos na indGstria da corfica, que originam sensibilizagdo imunold-
gica, com producdo de IgG4, nos individuos expostos, ndo encontrdmos, através de métodos sensi-
veis, evidéncia da sensibilizacdo IgE a estes fungos. Como referimos, os trabalhadores da indUstria da
corfica estdo expostos a uma grande diversidade de substancias com capacidade imunogénica,
adjuvante e/ou irritativa, pelo que novos estudos para desvendar a etiologia da asma ocupacional dos

corticeiros devem seguir essas hipoteses.

—87-



JoGo Carlos Winck Fernandes Cruz

Diagnéstico da Patologia Respiratdria na indistria da Cortica

O amplo espectro de apresentagdo clinica que a inalagdo de particulas de cortica bolorenta
pode condicionar e as dificuldades no diagnéstico subjacentes, levou-nos a propor, com base nos
resultados obtidos, a caracterizagdo das patologias respiratérias dominantes (Quadro V). De resto,
esta dicotomia doenga das vias aéreas/doenga do infersticio pulmonar, tem-se colocado em outros

ambientes profissionais, como o dos fazendeiros e dos criadores de pombos.

QUADRO V: Caracteristicas clinicas e diagnésticas da Asma ocupacional e Pneumonite de Hipersensibilidade

dos corticeiros

Caracteristicas Asma Ocupacional Pneumonite de Hipersensibilidade
Sinfomas Dispneia, fosse, sibilancia Dispneia, fosse, mialgias, emagrecimento
Inicio apds exposi¢do Imediato e/ou apds 4-6 horas Gradual apds 4-8 horas

Auscultagdo Normal ou sibilos expiratérios Crepitagdes inspiratérias bibasais

PFR Obstru¢do, DLCO normal Restrigdo, DLCO anormal

DEM! seriado Positivo Negativo

LLBA Eosinofilos Linfocitos, Neutréfilos

TAC-AR Normal Vidro despolido

Antigénios fongicos N&o IgE-mediada Penicillivm glabrum 12-13,5 e 33 kDa)

Chrysonilia sitophila {16 e 51-55 kDa)

O diagnéstico diferencial de dispneia e tosse num corticeiro deve incluir Asma e Pneumonite de
Hipersensibilidade, pois os agentes inalados na indGstria da corfica sGo capazes de causar qualquer
uma das doencas. Outros autores descreveram casos de Asma Ocupacional e Pneumonite de
Hipersensibilidade induzidos pelo mesmo fungo (por ex: Aspergillus fumigatus na Espartose) o que ndo
se verifica na Suberose'’,

No entanto, embora raramente, um mesmo doente pode apresentar caracteristicas das duas
doencas. Na indstria da cortiga também é possivel encontrar casos de Pneumonite de Hipersensibilidade
associados a oscilagdes significativas do DEMI seriado?, confirmando, no ambiente ocupacional as
descricdes anteriores de reacgdes imediatas ("bronquicas”) e tardias (“alveolares”) durante a provoca-
¢Go especifica no laboratério?,

A combinagdo de Asma e Pneumonite de Hipersensibilidade foi descrita também em fazendei-
ros'”é, individuos expostos a isocianatos®'?, trabalhadores na indUstria das madeiras?® e individuos
expostos ao Trichosporon asahi?. Estas observacdes podem estar relacionadas com a coexisténcia de

inflamacdo das vias aéreas pois, casos com formas de PH fipicas, revelam aumento da hiperreacti-
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vidade bronquica®®¢ e os achados ultraestruturais das vias aéreas destes doentes mostram lesdes
extensas do epitélio bronquico®.

Assim, a nossa investigacdo permitiu confirmar que, para além da Pneumonite de Hipersensi-
bilidade dos corticeiros [cuja expressdo clinica, radiolégica e imunoldgica &€ bem caracterizada e a
permite incluir no grande grupo das doengas intersticiais de mediagdo imunoldgica) se identificam
casos de verdadeira asma ocupacional cuja efiologia permanece em aberto.

Para melhor separar os conceitos, a designacdo de Suberose (descrita em 1947 para definir a
"Pneumocomiose produzida pela cortica” e em 1973 separada em vdrios quadros clinicos) deveria
entdo reservar-se para a Pneumonite de Hipersensibilidade dos frabalhadores da Indistria da Cortica,
aligs a doenca mais frequente e aquela em que se conhecelm) ofs) agentel(s) etioldgicos. Quanto aos
casos de asma ocupacional, eles também deverdo estar integrados no espectro clinico da patologia
respiratoria dos corticeiros apesar de, tal como noutros contextos labotais, a sua etiologia ndo estar

completamente determinada.

ConclusGo

A Asma Ocupacional & uma patologia cada vez mais prevalente, de etfiologia muito variada, e
muitas vezes mal reconhecida no ambiente laboral. Embora o diagnéstico seja relativamente facil de
estabelecer, requer o apoio de estudos laboratoriais com alguma complexidade e, nalguns casos, o
diagnostico diferencial com outras formas de patologia respiratéria ocupacional, como a Pneumonite
de Hipersensibilidade.

A identificac@o dol(s) agentel(s) causal(is) da Asma Ocupacional e dos mecanismos que |he estdo
subjacentes, poderdo contribuir para uma melhor compreensdo da patogenia da Asma Bronquica,

uma doenga igualmente de prevaléncia crescente.

A Pneumonite de Hipersensibilidade & uma doenca inflamatéria subsequente a exposi¢do
antigénica por via inalatéria, com perturbacao da dinémica celular e funcional do pulméo profundo.
O estudo dos mecanismos imunopatogénicos e dos factores que contribuem para a evolugdo fibrosante
desta doenga poderdo trazer informagdes importantes para compreender outras doengas do intersticio
pulmonar de etiologia desconhecida.

Apesar da importancia diagndstica dos antigénios “especificos da doenga” ser questionavel, a
confirmagdo de uma predisposi¢do genética, ligada ao MHC, nestas doencas de hipersensibilidade
imunolégica2?%, aponta para uma relevancia biolégica da identificagdo dos epitopos imunodominantes.
A sua caracterizagdo, através da reactividade de anticorpos séricos ou do LLBA, tem aberto caminho
para a investigacdo de peptideos antigénicos reconhecidos pelos linfcitos T destes doentes e da res-

posta imunologica celular no pulmao®®,
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Embora o papel patogénico de miltiplos constituintes das particulas de cortica esteja ainda
aberto a investigacdo e o envolvimento de outros antigénios presentes no ambiente ocupacional da
indUstria da cortica se possa colocar, o estudo da resposta imunolégica e inflamatéria do pulmao
profundo, bem como a avaliagdo funcional pulmonar no ambiente profissional que realizamos, permi-
tiram uma melhor definicGo do espectro clinico da Suberose. Compreender a imunopatogenic e me-
thorar o diagnostico permitira também estabelecer as melhores estratégias de evic¢do e higiene indus-

trial, com a finalidade de reduzir a prevaléncia destas doencas pulmonares, potencialmente preveniveis.
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RESUMO

IntroducGo

A Suberose & uma doenga ocupacional dos trabalhadores da indUstria de transformagdo da
cortica, associada @ exposicdo repetida a poeiras de cortica bolorenta, apresentando-se habitualmen-
te como uma doenca do intersficio pulmonar (Pneumonite de Hipersensibilidade). Esta forma de
Pneumonite de Hipersensibilidade caracteriza-se por uma reac¢do granulomatosa do intersticio pul-
monar e presenca de precipitinas para o Penicillium glabrum. Para além desta, nas descri¢oes iniciais
da doenga, nos anos 70, também foram referidos quadros de tipo asmatiforme. Estas formas de asma
brénquica, para além de tornarem a abordagem diagnéstica destes doentes complexa, nunca foram

completamente caracterizadas.

Obijectivos

1) Com o recurso a métodos de diagnéstico recentes, caracterizar o perfil imagiologico, funcional
e do liquido de lavagem broncoalveolar (LLBA) da Pneumonite de Hipersensibilidade da Suberose,
comparando-a com a forma classica do Pulmdo de Criadores de Aves.

2) Estudar doentes com sintomas de asma brénquica relacionados com a exposi¢do na indds-
tria da cortica, avaliando os registos de DEMI seriados durante e apds afastamento ocupacional e

caracterizar a resposta inflamatéria broncoalveolar neles presentes.

3) Nos doentes com o diagnéstico de asma ocupacional, investigar a presenca de atopia e a
possivel sensibilizacdo IgE & Chrysonilia sitophila, Penicillium glabrum, e Thricoderma longibrachiatum,

os fungos que mais frequentemente colonizam a cortica durante o seu processamento industrial.

4) Em doentes com Pneumonite de Hipersensibilidade identificar antigénios "major” do Penicillium
glabrum e Chrysonilia sitophila, comparativamente a doentes expostos mas sem doenga infersticial

pulmonar.
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Doentes e métodos

1) Estudamos 81 doentes com a Pneumonite de Hipersensibilidade da Suberose e 32 doentes
com Pulmao de Criadores de Aves, comparando os parametros funcionais respiratérios, a radiografia

simples e TAC tordcica de alta resolugdo bem como o LLBA entre os dois grupos.

2) Estfudémos 17 corticeiros com sinfomas de asma brénquica, agravando no local de trabalho,
através da realizagdo de registo de débito expiratério maximo instantaneo (DEMI) seriado e andlise dos
perfis celulares do LLBA. De acordo com a inspecg@o visual do registo de DEMI, os doentes foram
classificados como asma ocupacional e asma n&o ocupacional, comparando-se a inflamacao

broncoalveolar, atopia e a sensibilizagdo a fungos entre os dois grupos.

3) Estudamos 10 corticeiros com sintomas de asma brénquica, tendo realizado testes cutaneos
de tipo "prick" que incluiram uma bateria de alergénios ambienciais comuns {Gcaros domésticos, poléns,
epitélios e acaros de armazenamento) e extractos glicero-salinos de culturas fingicas obtidas do am-
biente industrial. Como grupo controlo, foram estudados 8 doentes com asma sem exposicdo na in-
dstria da cortica. Foram pesquisados anticorpos especificos IgE e IgG4 para os 3 tipos de fungos por

immunobloffing.

4) Num grupo de 16 corticeiros {9 com Pneumonite de Hipersensibilidade e 7 com Asmaj) foi
ainda avaliada a resposta IgG ao Penicillivm glabrum e Chrysonilia sitophila, usando immunoblotting e

uma andlise quantitativa.

Resultados

1) Os doentes com Suberose apresentavam mais frequentemente formas subagudas ou cronicas
de Pneumonite de Hipersensibilidade, sendo as alteragdes funcionais respiratorias mais frequentes e
severas no Pulmao de Criadores de Aves. Na TAC tordcica, o padrdo em vidro despolido foi o mais
comum nas duas formas de Pneumonite de Hipersensibilidade, enquanto a Suberose tinha mais frequen-
temente radiografias toracicas normais. Apesar da alveolite linfocitica de tipo CD8+ predominar em
ambas doencas, a relagdo CD4/CD8 era significativamente mais elevada no Pulmao de Criadores de

Aves.

2) Ocorreram registos de DEMI positivos em 7 casos (asma ocupacional), enquanto 7 registos de
DEMI foram negativos {asma n&o ocupacional). Ndo houve diferengas na idade, fun¢do pulmonar
(VEMS%, VR%), hiperreactividade brénquica, tempo de exposi¢do e atopia entre os dois grupos de
doentes. Contudo os doentes com asma ocupacional tinham maior eosinofilia do LLBA que os doentes

com asma ndo ocupacional.
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3} Testes cut@neos a alergénios ambienciais comuns estavam presentes em 2/10 doentes com
exposi¢do ocupacional e 4/8 do grupo controlo. Além disso, 2 dos doentes com asma ocupacional e 3
dos controlos tinham sensibilizacdo a acaros de armazenamento. Todos os doentes com asma
ocupacional e asma ndo ocupacional tinham testes negativos aos fungos estudados. Os resultados do
immunoblotiing confirmaram a auséncia de sensibilizacdo IgE a estes fungos nos doentes com asma
brénquica e exposi¢do ocupacional, mesmo naqueles que mostraram alguma resposta no isotipo
lgG4.

4) No que se refere a reactividade IgG para fungos, ela foi significativamente mais intensa nos
doentes com Pneumonite de Hipersensibilidade do que nos asmdticos e, enquanto para o Penicillium
glabrum, todos os soros dos doentes com Pneumonite de Hipersensibilidade reconheciam antigénios
de peso molecular de 12-13.5 kDa e 33 kDg, isso s6 acontecia em apenas 2 asmdticos; ja em relagéo @
reactividade I9G para a Chrysonilia sitophila, o componente de 16 kDa s6 era reconhecido pelos doen-

tes com Pneumonite de Hipersensibilidade.

Conclusdes

A Pneumonite de Hipersensibilidade dos corficeiros fem uma forma de apresentagdo clinica,
funcional, radiolbgica e do LLBA diferente do Pulmdo de Criador de Aves, o que sugere que diferentes
fipos de exposicdes antigénicas podem causar uma diferente dindmica da resposta imunoldgica/
inflamatéria do pulmdao.

E possivel identificar Asma Ocupacional dos trabalhadores da indUstria da cortica, por oscila-
¢bes significativas do DEMI, e esta, tal como outras formas de asma ocupacional, estd associada a
inflamacdo eosinofilica.

A atopia ndo parece caracterizar a asma brénquica dos corticeiros mas, nalguns casos, a
sensibilizacdo a dcaros de armazenamento pode estar implicada.

Apesar de neste ambiente ocupacional ocorrer exposicdo prolongada a esporos fingicos, ndo
encontrdmos sensibiliza¢do IgE aos trés fungos mais prevalentes, quer por métodos in vivo quer in
vitro.

A identifica¢do de antigénios "major" na Pneumonite de Hipersensibilidade dos corticeiros {como
aqueles identificados por immunoblotting no Penicillium glabrum e Chrysonilia sitophila) podera auxiliar

no desenvolvimento de novos métodos diagndsticos.
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SUMMARY
Introduction

Suberosis is an occupational lung disease of cork workers associated with repeated exposure to
mouldy cork dust, usually presenting as an interstitial lung disorder {Hypersensitivity Pneumonitis). This
form of Hypersensitivity Pneumonitis is characterized by interstitial granulomatous infiltration and by the
presence of precipitins to Penicillium glabrum. Apart from this form, in the initial descriptions of the disease
in the seventies, asthma-like syndromes were also reported. These forms of bronchial asthma, not only
make the diagnostic approach of these patients complex, but are still not fully elucidated.

Aims

1) To characterize the radiological, functional and bronchoalveolar lavage (BAL) profiles of Suberosis
Hypersensitivity Pneumonitis, in comparison with Bird Fancier’s Disease, using recent diagnostic methods.

2) To investigate patients with cork work-related asthma, evaluating serial peak expiratory flow
(PEF) rates at and away from work, and fo characterize the bronchoalveolar inflammatory response.

3) In patients with the diagnosis of occupational asthma, o investigate the presence of atopy and
IgE sensitization to Chrysonilia sitophila, Penicillivm glabrum, and Thricoderma longibrachiatum, which
are the most predominant moulds colonizing cork during its industrial processing.

4) In patients with Hypersensitivity Pneumonitis to identify major antigens of Penicillivm glabrum
and Chrysonolia sitophila in comparison with exposed patients without interstitial lung disease.

Patients and methods

1) We studied 81 cork workers with Hypersensitivity Pneumonitis and 32 patients with bird fancier’s
disease comparing lung function parameters, chest x-ray, high-resolution computed tomography {HRCT)
scan, and BAL profiles between both groups.
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2) We studied 17 cork workers with asthma symptoms, which worsened at work, by serial PEF
rates monitoring and bronchoalveolar fluid cellular profiles. After visual analysis of the PEF recordings,
patients were classified as occupational and non-occupational asthma and compared for bronchoalveolar

inflammation, atopy and mould sensitization.

3) In 10 cork workers with asthma symptoms, which worsened at work, skin “prick” tests were
performed with a baftery of common allergens thouse dust mites, pollens, epithelia and storage mites)
and with glycerol-saline extracts of isolated fungal cultures of moulds obtained in the industrial
environment. As a control group we also studied 8 unexposed patients with asthma. Specific IgE and

1gG4 antibodies for the three different moulds were also searched by immunobilotting.

4) In a group of 16 cork workers (9 with HP and 7 with asthma), we also studied, IgG, 1gG4
response to Penicillium glabrum and Chrysonolia sifophila, using immunoblotting and a quantitative

analysis.

Results

1) Patients with Suberosis had predominately subacute and chronic presentations of Hypersensitivity
Pneumonitis and lung function impairment was more frequent and severe in Bird Fancier’s Disease.
Ground glass was the most frequent HRCT pattern in both forms of Hypersensitivity Pneumonitis, while
chest x-rays were more frequently normal in Suberosis. Although BAL CD8+ lymphocytes predominated

in both diseases, CD4/CD8 ratios were significantly higher in Bird Fancier’s Disease.

2) Positive PEF monitoring occurred in 7 cases (occupational asthma), and in another 7 PEF records
were negative (non-occupational asthma). There were no differences in age, lung function (FEV1%, RV
%), bronchial hyperresponsiveness, years of exposure, and atopy between the fwo patients groups.
However, patients with work-related asthma had higher BAL eosinophil counts than non-occupational

asthma.

3) Positive skin "prick" tests to common allergens were present in 2/10 patients with occupational
exposure and 4/8 of the control group. Moreover 2 patients with occupational asthma and 3 controls
had sensitisation to storage mites; all patients with occupational asthma and non-occupational asthma
had negative skin “prick” fests to fungi. Immunoblotting results confirmed the absence of IgE sensitisation
to these moulds in patients with asthma and occupational exposure, even in patients that showed an

antibody response with the IgG4 isotype.
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4) Concerning IgG reactivity to moulds, it was significantly higher in Hypersensitivity Pneumonitis
than in asthmatics; moreover, sera from all Hypersensitivity Pneumonitis patients (and only 2 asthmatics)
recognized Penicillium glabrum antigens of molecular weight of 12-13.5kDa and 33kDa; the 16 kDa

component of Chrysonilia sitophila was only recognized by Hypersensitivity Pneumonitis patients.

Conclusions

Cork worker's Hypersensitivity Pneumonitis has a different clinical, functional, radiological and
BAL profile comparatively to Bird Fancier’s Disease, suggesting that different antigenic exposures may
result in a different dynamic of the lung immune/inflammatory response.

Cork worker’s Occupational Asthma, demonstrated by work related changes in serial PEF
recordings, is associated with eosinophilic lung inflammation as seen in other types of occupational
asthma.

Atopy does not seem to characterize cork worker’s asthma but, in some cases, sensitisation to
storage mites may be implicated.

In spite of a long-standing exposure to mould spores in this occupational environment, we could
not find evidence of IgE sensitisation to the three most prevalent fungi, by both in vivo and in vitro
methods.

The identification of major antigens in cork worker’s HP (like those identified by immunoblotting in

Penicillium glabrum and Chrysonilia sitophila) may be helpful to develop new diagnostic tests.
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RESUME

Introduction

La Suberose est une maladie occupationnelle des travailleurs de l'industrie de transformation du
liége, associée @ une exposition répétée aux poussiéres du liége moisi, se présentant habituellement
comme une maladie interstitielle pulmonaire (Pneumopathie d’hypersensibilité). Cette forme de
Pneumopathie d'hypersensibilité se caractérise par une réaction granulomateuse inferstitielle et par la
présence de précipitines contre le Penicillium glabrum. Outre cette forme, dans les descriptions initiales
de la maladie, I'on a axussi rapporté des formes du fype d’asthme. Ces formes d’asthme bronchique,
au-dela de rendre l'investigation diagnostique de ces malades complexe, n‘ont jamais été complétement

caractérisées.
Obijectifs

1) Grace au recours de méthodes diagnostiques plus récentes, caractériser le profil radiologique,
fonctionnel et du liquide de lavage broncho-alvéoiaire (LLBA) de la Pneumopathie d'hypersensibilité de
la Suberose, en la comparant & la forme classique de la Maladie des Eleveurs d'ciseaux.

2) Etudier des malades présentant des symptémes d'asthme bronchique se rapportant a une
exposition dans industrie du liége, évaluant des mesures sériées du débit de pointe (DEMI) et caractériser
la réponse inflammatoire bronchoalvéolaire.

3) Chez les malades avec asthme professionnel, rechercher la présence d'atopie et la possible
sensibilisation IgE @ la Chrysonilia sitophila, Penicillium glabrum, et Thricoderma longibrachiatum, les

moisissures qui colonisent plus fréequemment le liége pendant son processus industriel.

4) Analyser le patron de sensibilisation IgG au Penicillium glabrum et Chrysonilia sitophila chez les
malades ayant une Pneumopathie d'hypersensibilité, en comparaison aux malades exposés mais qui
ne présentent pas de maladie intersticielle pulmonaire.
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Malades et méthodes

1) Nous avons étudié 81 malades présentant une Pneumopathie d’hypersensibilité de ia Suberose
et 32 malades qui ont la Maladie des Eleveurs d'oiseaux, en comparant les paramétres fonctionnels
respiratoires, la radiographie standard et la tomodensitométrie haute résolution, ainsi que le LLBA entre

les deux groupes.

2) Nous avons étudié 17 travailleurs de l'industrie du liége présentant des symptomes d’‘asthme
bronchique, aggravés sur le lieu du travail, par le biais du monitorage du DEMI et I'analyse des profils
cellulaires du LLBA. D’accord avec l'inspection visuelle du registre de DEMI, les malades ont été classifiés
comme asthme professionnel et asthme non professionnel, en comparant I'inflammation broncho-

alvéolaire, I'atopie et la sensibilisation aux fongus entre les deux groupes.

3} Nous avons étudié 10 travailleurs de l'industrie du liége présentant des symptdmes d‘asthme
bronchique, en réalisant des tests cutanés du type "prick” qui comportaient des allergénes communs
du milieu ambiant {acariens domestiques, pollens, épithéliums et acariens de stockage) et des extraits
glycero-salins de cultures fongiques obtenus dans I'environnement industriel. Comme groupe contrdle
on a étudié 8 malades afteints d’asthme sans exposition dans Findustrie du liége. On a recherché des

anticorps spécifiques IgE et igG4 pour les 3 types de fongus par immunoblotting.

4) Dans un groupe de 16 travailleurs de l'industrie du liége (9 avec PH et 7 avec asthme) on a

aussi évalué, par immunoblotting, la réponse IgG au Penicillium glabrum et Chrysonilia sitophila.

Résultats

1) Les malades atteints de Suberose présentent plus fréequemment des formes sub-aigués ou
chroniques de Pneumopathie d'hypersensibilité, étant les anomalies fonctionnelles respiratoires les plus
fréquentes et sévéres dans la Maladie des Eleveurs d'oiseaux. Dans la tomodensitométrie haute résolution
le patron en verre dépoli a été le plus commun dans les deux formes de Pneumopathie d’hypersensibilité,
alors que la Suberose donnait plus fréquemment des radiographies thoraciques normales. Bien que
I'alvéolite lymphocytaire de type CD8+ prédomine dans ces deux maladies, la relation CD4/CD8 a été

significativement plus élevée dans la Maladie des Eleveurs d'oiseaux;
2) On a retrouvé des registres de DEMI positifs dans 7 cas (Asthme Professionnel), alors que 7

registres de DEMI ont été négatifs (Asthme Non Professionnel). Entre les deux groupes de malades il n'y

a pas eu des différences d'dge, de fonction pulmonaire (VEMS%, VR%), d’hyper-réactivité bronchique,
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de temps d’exposition et d’atopie. Cependant, les malades avec 'Asthme Professionnel avaient une

plus grande éosinophilie du LLBA que les malades avec 'Asthme Non Professionnel.

3) Des tests cutanés a allergénes communs du milieu étaient présents chez 2/10 des malades
avec exposition professionnelle et 4/8 dans le groupe contrdle. En outre, 2 des malades d’Asthme
Professionnel et 3 des contrdles avaient une sensibilisation aux acariens de stockage. Tous les malades
avec 'Asthme Professionnel et I'Asthme Non Professionnel avaient des tests négatifs aux moisissures
étudiées. Les résultats de I'immunoblotting ont confirmé I'absence de sensibilisation IgE & ces fongus
chez les malades avec de I'asthme bronchique et I'exposition occupationnelle, méme chez ceux qui ont

présenté une réponse dans l'isotype 1gG4.

4) En ce qui concerne la réactivité IgG pour les fongus, elle a été significativement plus infense
chez les malades avec une Pneumopathie d’hypersensibilité que chez les asthmatiques et, alors que
pour les Penicillium glabrum tous les sérums des malades avec une Pneumopathie d'hypersensibilité
ont reconnu les antigénes de poids moléculaire de 12-13.5 kDa et 33 kDaq, cela ne se refrouve que chez
2 asthmatiques; en ce qui concerne la réactivité IgG pour la Chrysonilia sitophila, le component de 16

kDa n‘a été reconnu que par les malades avec une Pneumopathie dhypersensibilité.

Conclusions

La Pneumopathie d'hypersensibilité des travailleurs de l'industrie du liége a une forme de
présentation clinique, fonctionnelle, radiologique et du LLBA différente de la Maladie des Eleveurs
d'oiseaux, ce qui suggére que de différentes expositions antigéniques puissent causer une différente
dynamique de la réponse immunologique/inflammatoire du poumon.

L'asthme professionnel des travailleurs de lindustrie du liége, démontrée par des oscillations
significatives du DEMI, est associé a Iinflammation pulmonaire eosinophilique, comme c’est le cas pour
d‘autres formes d'asthme professionnel.

I'atopie ne semble pas caractériser I'asthme bronchique des travailleurs de lindustrie du liége,
mais dans quelques cas la sensibilisation aux acariens de stockage peut étre impliquée.

Bien qu’il existe une exposition prolongée G des spores fongiques dans cetfe ambiance
occupationnelle, on n‘a pas rencontré de sensibilisation IgE pour les trois fongus plus prépondérants,
soit par méthodes in vivo soit in vitro.

Lidentification d'antigénes "major” dans les formes de PH des travailleurs de l'industrie du liége
(tels comme ceux identifiés par Immunoblotting dans le Penicillivm glabrum et la Chrysonilia sitophila)

pourra jouer un role dans le développement de nouvelles méthodes diagnostiques.
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Durante os 0ltimos 4 anos voltdmos a nossa atengdo para a investigagdo da asma e pneumonite
de hipersensibilidade dos trabathadores da indistria da cortica. Foi uma experiéncia enriquecedora,
em que pudemos olhar para uma doenga antiga com novas perspectivas, dada a ajuda de tantos
colaboradores, sem os quais algum progresso conseguido nunca teria sido atingido. Este trabalho foi
erguido com os percalgos proprios de um edificio em construgdo mas, esperamos que este esforco
incipiente possa contribuir para que outros confinuem a desenhar o rico mapa da patologia respirato-

ria dos corticeiros.
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