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Abstract

Bronchiectasis (BE) is characterized by irreversible dilat ion and damage to the bronchial walls. 
It  is a morphological expression of a large variety of pathologies.

The t rue prevalence of  BE is unknown. It  is known, however,  that  in Third World count ries 
it  is common due to lung infect ions.  It s current  prevalence in developed count ries is rather 
signifi cant  due to a greater capacity for diagnosis, its associat ion with highly prevalent  diseases 
and to a greater chronicity of some of the underlying pathologies.

Over the last  few decades there has been lit t le interest  in the invest igat ion of BE, unless it  
is associated with cyst ic fi brosis. One of the reasons is the presupposit ion that  t reatment  is the 
same for all pat ients diagnosed with BE, regardless of the underlying aet iology. Several works 
carried out  over t he last  decade show that  a diagnosis based on aet iology changes both t he 
approach and the t reatment  of BE within a relevant  percentage of pat ients, with a consequent  
change in the prognosis.

Current ly, systemat ic invest igat ion into the aet iology of BE is recommended, part icularly in 
those disorders that  respond to specifi c t reatment .
© 2010 Published by Elsevier España, S.L. on behalf of Sociedade Portuguesa de Pneumologia. 
All rights reserved.

Bronquiectasias: será necessária a investigação etiológica?

Resumo

As bronquiectasias caracterizam-se por uma dilatação e dest ruição irreversível das paredes 
brônquicas. São a expressão morfológica de uma grande variedade de patologias.

A verdadeira prevalência das BE é desconhecida,  contudo sabe-se que são f requentes nos 
países de Tercei ro Mundo devido a infecções pulmonares.  A sua prevalência nos países 
desenvolvidos é também signifi cat iva em consequência da maior capacidade de diagnóst ico, da 
sua associação com doenças de prevalência elevada e da maior cronicidade de algumas das 
patologias subj acentes.
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Introduction

Bronchiectasis (BE) is characterized by irreversible dilat ion 
and damage t o t he ai rways,  associat ed wi t h a vicious 
cycle of  inf lammat ion,  recurrent  infect ion and bronchial 
impairment .

BE is frequent ly described as a lung disease but  it  is more 
appropriate to say that  it  is the pathological expression of 
a large variet y of  disorders.  However,  it s aet iology is st i l l 
unknown in many cases.

Pract i cal l y t wo cent ur ies have gone by since René 
Laënnec described a pat ient  wit h BE 1 for t he f irst  t ime, 
more than 80 years since Jean Athanase Sicard int roduced 
the bronchography as a diagnost ic tool, 2 more than 50 years 
since Reid described and classifi ed BE based on histologic 
and bronchographic fi ndings 3 and approximately 20 years 
since high resolut ion comput ed t omography (HRCT) has 
progressively replaced bronchography as a diagnost ic tool.

Over t he last  cent ury several  syndromes/ pat hologies 
associated with BE have been described: the Mounier-Kuhn 
syndrome in 1932,  4 cyst i c f ibrosis (CF) in 1944,  5 t he 
Wi l l iams-Campbel l  syndrome in 1960,  6 t he yel low nai l 
syndrome in 1964,  7 dif fuse panbronchiol it is in 1969,  8 t he 
Young’s syndrome in 1970, 9 the Lady-Windermere syndrome 
in 1992. 10

During the last  two decades of the 20th century an apparent  
correlat ion was not ed bet ween BE and several  syst emic 
disorders, such as rheumatoid arthrit is, infl ammatory bowel 
disease and AIDS. 11 Just  recent ly an associat ion between the 
autosomal dominant  polycyst ic kidney disease and BE 12 has 
also been described.

Towards t he end of  t he 80’s,  Barker def ined BE as “ an 
orphan disease” ,  13 ref err ing t o t he def ini t ion used t o 
describe diseases that  had been forgot ten by the scient ifi c 
community and were of no interest  for therapeut ic research 
due to the supposedly low prevalence. 14

Epidemiology

There are very few studies on t he t rue prevalence of  BE. 
In t he past ,  t uberculosis,  whooping cough and measles 
were seen as t he signif icant  causes of  BE.  Bet t er social 
condit ions, the development  of broad spect rum ant ibiot ics, 
t he appropr iat e t reat ment  of  pulmonary t uberculosis 
and vaccinat ion dur ing chi ldhood have most  cert ainly 
cont r ibut ed t oward a decrease in post infect ious BE in 

developed count ries.  On t he ot her hand,  various fact ors 
have cont ributed to an increased prevalence of BE in these 
same developed count ries:  great er diagnost ic capabil i t y 
through the use of HRCT, insight  into new causes of BE that  
are highly prevalent ,  such as AIDS, recognising that  BE can 
be a possible complicat ion of heart ,  lung and bone marrow 
t ransplants and the higher survival rate of pat ients with CF 
and immunodefi ciency disorders.

In t he 40’s and 50’s in t he Unit ed Kingdom,  t here was 
described a prevalence of 77-130/ 100,000 inhabitants. 15,16 A 
recent  study, carried out  in the USA, calculated a prevalence 
of  52/ 100,000 adult s.  Prevalence was higher in women of 
al l  ages,  a fact  which is in accordance wit h many ot her 
studies. 17

There was considerably higher prevalence noted in some 
communit ies: 16/ 1,000 in children from a region in Alaska, 
15/ 1,000 in aboriginal children from Aust ralia and 1/ 6,000 in 
chi ldren f rom New Zealand.  18-20 These di f f erences are 
essent ially due to social and economic condit ions, although 
ot her possible underlying genet ic fact ors are also being 
considered.

There are only 2 st udies t hat  est imat ed incidence.  In 
Finland there was an annual incidence of  0.5/ 100,000 for 
chi ldren under 15 years of  age and 3.9/ 100,000 for t he 
t otal populat ion and in New Zealand it  was est imated an 
incidence of 3.7/ 100,000 for children under 15. 21,22

A study carried out  in t he USA revealed t hat  t reatment  
cost s per pat ient  were higher t han t hose spent  on heart  
disorders and COPD. 17 Data provided by the United Kingdom 
indicate t hat  78 % of  pat ient s affl ict ed by BE that  use t he 
emergency services are hospitalized and one third have at  
least  one annual exacerbat ion that  requires hospitalizat ion, 
l ast ing f or  an average of  10. 5 days,  higher  t han t hat  
est imated for other pathologies such as asthma and COPD. 23 
To conclude,  in anot her st udy i t  was not ed t hat  25 % of 
t he pat ient s died wit hin t he 9 years fol lowing t he f i rst  
hospitalizat ion during which BE was detected. 24

The importance of diagnosis and of aetiological 
investigation

Despi t e t he increasing int erest  in t his pat hology,  BE 
cont inues to be underdiagnosed and given lit t le importance. 
Many cases are misdiagnosed as asthma or COPD. 25

Most  cases are diagnosed when the illness is already in an 
advanced stage even though symptoms have been present  

Durante as últ imas décadas tem havido pouco interesse na invest igação das BE, exceptuando 
as consequentes à fi brose quíst ica.  Uma das razões relaciona-se com o pressuposto de que o 
t ratamento é comum a todos os doentes com BE, independentemente da et iologia subj acente. 
Vários t rabalhos nesta últ ima década demonstraram que a obtenção de um diagnóst ico et iológico 
modi f i ca a abordagem e o t rat ament o numa percent agem rel evant e de doent es e 
consequentemente o seu prognóst ico.

Recomenda-se act ualment e a invest igação sist emát ica da et iologia,  principalment e das 
doenças que poderão responder a um t ratamento específi co.
© 2010 Publicado por Elsevier España, S.L. em nome da Sociedade Portuguesa de Pneumologia. 
Todos os direitos reservados.
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for many years. 26 Early diagnosis of BE probably will have a 
posit ive effect  on the prognosis, as has been demonst rated 
by doing screenings for CF in newborns. 27

Several studies suggest  t hat  t he HRCT is more sensit ive 
t han t he pulmonary funct ion st udies in det ect ing early 
damage and in assessing the development  of  t he disease, 
because radiological  scales become signi f icant ly worse 
in ser ial  HRCT whi le t he pulmonary f unct ion remains 
stable. 28

The importance of a BE diagnosis also arises from the fact  
that  it s presence can increase the morbidit y and mortalit y 
of the underlying disease. This has already been registered, 
for instance, in COPD. 29,30

CF has been highl y researched.  These pat ient s are 
normal ly put  in special ized unit s where t here is general 
consensus regarding t he t reat ment  and fol low-up of  t he 
disease.  However,  t his does not  happen wit h BE caused 
by ot her aet iologies and so t hey are commonly cal led 
non-CF BE.

Non-CF BE comprises pat ients with BE from rather dist inct  
aet iologies. The lat ter are usually broadly described and not  
dif ferent iated according to their underlying aet iologies. 31

For many years BE was believed to be caused by serious 
infect ions so a st andard prot ocol  of  invest igat ing ot her 
possible aet iologies was rarely pursued,  a pract ice which 
cont inues today.

Nowadays aet iological invest igat ion is far more complex 
and has progressively been focusing on int rinsic causes such 
as CF, birth defects, ciliary changes and immunodefi ciency.

The st udies which have been publ ished show var ied 
rates of  aet iological diagnosis,  probably due to the use of 
dif ferent  criteria, populat ions and levels of invest igat ion.

In cert ain cases obt aining an aet iological  diagnosis is 
undervalued because i t  is not  considered relevant  f or 
t reat ment .  In a review carried out  on 136 chi ldren wit h 
BE, a cause was ident ifi ed in 101 pat ients (74.3 %).  In 56 % 
of  t hese cases,  t his ident ifi cat ion implied a change in t he 
individual t reatment  plan. 32 Pasteur et  al invest igated the 
cause of  BE in 150 adult s and was able to give a diagnosis 
in 47 % of the cases. In 15 % of the pat ients, ident ifying the 
cause signi f icant ly af fect ed bot h t he prognosis and t he 
t reatment . 26 Shoemark et  al also studied the aet iology of BE 
in 165 adults but  obtained a higher rate of diagnosis (74 %). 
The diagnosis changed the therapeut ic st rategy in 37 % of 
the pat ients. 31

Given t he complexit y of  t he diagnosis and t he lack of 
consensus,  t he f i rst  norms for diagnosis and t reat ment  
of  BE were recent ly publ ished by t he Spanish Societ y of 
Pneumology. 33

Investigation into specifi c causes

There are various causes that  must  always be ruled out  when 
dealing with a situat ion of BE of unknown origin, due to the 
consequences it  will have in the approach and t reatment  of 
pat ients.

Cystic fi brosis

CF is t he most  f requent  aut osomal recessive heredit ary 
disorder in white people.

A diagnosis of CF is rather important  as it  is a disease with 
very well defi ned clinical,  microbiological and therapeut ic 
monitoring st rategies. Compliance with the lat ter leads to 
important  benefi ts for the pat ient ,  namely in terms of l ife 
expectancy. In addit ion it  also has implicat ions for genet ic 
counselling in family planning.

In 1998 the criteria for diagnosis were defi ned 34 (Table 1).
For many decades CF was considered a children’s disease. 

In 1970 the average l ife expectancy was 16 years of  age. 35 
In spite of the average age of the diagnosis in the USA being 
6 months of  age, the actual interval ranges between 0 and 
80 years of  age.  36 In t he last  t hree decades t he number 
of  adul t  pat ient s has increased.  A f undament al  reason 
for t his si t uat ion is t he increase in t he l i f e expect ancy 
of  pat i ent s,  which cur rent l y i s around 37. 4 years.  36 
Anot her reason comes f rom t he vast  het erogenei t y of 
cl inical  manifest at ions of  CF,  secondary,  in part ,  t o t he 
large var iet y of  mut at ions of  t he gene responsible f or 
t he disorder (1,604 mut at ions).  37-39 As a consequence of 
t hese fi ndings,  CF is current ly subdivided int o t wo large 
groups:  t ypical  or classic CF and at ypical  or non-classic 
CF. 40 The lat ter is characterized by pancreat ic suffi ciency, 
pulmonary disorder of  minor severit y,  and intermediate to 
normal values on sweat  tests.  40

Most  pat i ent s di agnosed wi t h CF af t er  t he age of 
18 are diagnosed because of  respi rat ory sympt oms, 
male infert i l i t y,  or in some cases because of  recurrent  
pancreat it is.  Individuals diagnosed during the adult  years 
have great er  diversi t y of  mut at ions,  less ser ious lung 
disease, higher rates of  pancreat ic suffi ciency, less growth 
of  Pseudomonas aer ugi nosa and Bur kol der i a cepacea 
and higher rat es of  infect ions by at ypical  mycobact eria,  
St aphyl ococcus aureus and al lergic bronchopulmonary 
aspergi l l osis (ABPA).  41-44 Pancreat i t i s i s t he only most  
common complicat ion. 41

In a ret rospect i ve st udy,  i t  was not ed t hat  of  t he 
601 adult s with dif fuse BE, 46 (7,6 %) were diagnosed with 
CF. The mean age of  t hese pat ient s was 31 (18-56) years. 
Sixteen pat ients had a severe lung disorder (VEMS < 40 %), 
wit h sympt oms t hat  t hey had had since chi ldhood.  Unt i l 
t he diagnosis was confi rmed it  was thought  t hat  t hey had 
asthma, chronic bronchit is or BE of unknown origin. In 20 % 
of  t he cases,  i t  was not ed t hat  t he sweat  t est  alone was 
not  suf f icient  t o make a diagnosis.  In 22 % genet ic st udy 
was also not  suffi cient ,  but  when both tests were done all 
pat ients except  for one, were diagnosed, in which the nasal 
potent ial dif ferent ial confi rmed the CF. 44

In consequence of  al l  of  t hese st udies,  one concludes 
t hat  t he sweat  t est  must  be included in t he aet iological 
invest igat ion of  BE of  unknown or igin,  even in adul t  
pat ients.  The genet ic study in conj unct ion with the sweat  
test  increases the diagnost ic probabilit y, but  many t imes it  
is st ill necessary to broaden the study to be able to ident ify 
mild and less frequent  mutat ions.

Non-tuberculosis mycobacteria infections

The relat ionship between non-tuberculosis mycobacteria 
(NTM) and BE is st i l l ,  in part ,  unknown because in some 
cases t he infect ion is a consequence cont ribut ing t o t he 
development  of  t he disease,  whi le in ot hers i t  can be 
considered a cause.
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Very l i t t l e i nf ormat i on has been publ i shed about  
t he prevalence and t he meaning of  NTM in non-CF BE.  
Mycobact er ium avium complex (MAC) is t he predominant  
species,  regardless of  t he BE aet iology,  both in single and 
mul t iple isolat es,  as opposed t o pat ient s wi t h at ypical 
mycobacteriosis without  BE. 45,46 However, it  is not  uncommon 
to isolate more than one species. 45 A considerable percentage 
of isolates occurs in the rout ine sputum cultures (28 %). 46

Lung infect ion due to MAC was init ially detected in older 
men, with smoking habit s and COPD – apical fi brocavit ary 
disease (Table 2). 47

In 1989,  Prince et  al described a series of  pat ients with 
lung disorder due to MAC without  any apparent  predisposing 
factors, predominant ly in females (81 %), that  were elderly 
and that  showed a fi bronodular radiological pat tern (76 %). 48 
In 1992,  Reich and Johnson descr ibed 6 cases of  lung 
disorder due t o MAC, al l  in female pat ient s,  wit h a mean 
age of 65, with no clinically evidence of past  lung disorder, 
with init ial involvement  of the periphery and the dependent  
port ion of the middle lobe (ML) and/ or lingula. 49 Admit t ing 
t hat  women consider coughing as a social ly unacceptable 
behaviour, these authors defi ned this new pat tern as “ Lady 
Windermere syndrome” .  The mechanism of  volunt eer 
suppression of  cough would lead t o t he development  of 
obst ruct ive pneumonit is,  pulmonary f ibrosis or BE in t he 
ML/ l ingula,  as t hese 2 lobes requi re a more ef f ect ive 
cough t o el iminat e secret ions.  This disease is current ly 
cal led nodular bronchiect asis disease (Table 3).  47,50-53 It  
is more f requent ly associat ed wit h MAC but  can also be 
secondary t o M.  abcessus,  M.  chelonae,  M.  simiae and 

M. kansasii (and probably other species). 47 The evolut ion of 
t he disease is variable but  t ends t o be more chronic and 
insidious.  Therefore,  it  is somet imes necessary to provide 
follow-up for months or even years unt il t he diagnosis can 
be conf irmed.  47 The most  f requent  sympt om is a chronic 
cough,  usual ly product ive.  In cases of  extensive disease, 
the const itut ional symptoms, such as fever,  malaise, night  
sweats, fat igue and weight  loss are common. 50,55 The most  
common characterist ics of HRCT, regardless of the isolated 
NTM,  are mul t iple smal l  nodules (< 1 cm),  f ol lowed by 
cylindrical BE and “ t ree-in-bud”  pat tern, predominant ly in 
t he ML,  l ingula and dependent  areas of  t he lung.  47,55 This 
combinat ion features a sensit ivit y of  80 % and a specifi cit y 
of  87 % in the diagnosis of this infect ion. 56 The nodules can 
precede BE but  frequent ly they appear together within the 
affected areas. 54

Several  expl anat i ons have been advanced f or  t he 
development  of the nodular bronchiectasis disease. Reich and 
Johnson considered anatomic (long and narrow ML/ lingular 
bronchi) and social (voluntary inhibit ion of cough) reasons, 
as possible explanat ions, respect ively, for the predominance 
of changes in the ML/ lingula and in women. 49 Other authors 
look at  pulsat ing heart  as a possible cause for rarefact ion 
and dist ort ion of  t he parenchyma of  t he ML/ l ingula,  in 
pat ients with a mild defi cit  in the connect ive t issue. 57 The 
onset  of symptoms in post -menopausal women also suggests 
the involvement  of sexual hormones. 53

In most  of  t hese possible explanat ions,  t he underlying 
idea is that  the causal mechanism lead to the development  
of BE which then creates a predisposit ion for mycobacterial 
infect ions. However, in studies correlat ing the radiological 
changes and the histopathological fi ndings, it  has been shown 

t hat  t he smal l  nodules can coalesce and lead t o ect at ic 
changes and that  t he bronchial wall  can also be damaged 
due t o inf lammat ion,  wi t h or wi t hout  t he format ion of 
granulomas, at  the peribronchial and bronchial areas. These 
changes demonst rat e t he invasion of  t issue by t he NTM 
and show it s pot ent ial  for developing bronchiect asis.  46,58 
Another result  t hat  favours the pathogenic role of  NTM, is 
t he HRCT fi ndings showing t he increasing severit y of  BE, 
as wel l  as t he format ion of  new BE areas as t he disease 
spreads. 56

Several recent  studies have shown that  the CF diagnosis 
(20 % vs 2 %) 45 or t he presence of  t he CFTR (36.5 %) 53 are 
more common in pat ients with atypical mycobacteriosis in 
comparison to pat ients with negat ive cultures. Therefore, 
pat ient s wit h mul t iple bact erial  isolat ions must  also be 
carefully assessed to rule out  CF.

Primary humoral immunodefi ciency — Selective 
antibody defi ciency

The prevalence of  pr imary humoral  immunodef iciency 
(PHI) is of approximately 1:25,000. 59 This value is probably 
grossly underest imated due to underdiagnosis and because 
some pat ient s die before t he diagnosis is conf irmed.  PHI 
corresponds to around half of all primary immunodefi ciencies 

Table 1 Criteria for the diagnosis of CF

One or more characterist ic phenotypic features
or a history of CF in a sibling
or a posit ive newborn screening test  result
AND

an increased sweat  chloride concent rat ion by pilocarpine 
 iontophoresis on two or more occasions
or ident ifi cat ion of two CF mutat ions
or demonst rat ion of abnormal nasal epithelial ion t ransport

Table 2 Characterist ics of apical fi brocavitary disease

Generally progressive
Complicat ion of other pre-exist ing lung disease (COPD, BE, 
 pneumoconiosis, tuberculosis-related lesions)
Cavitat ion and thickening of the pleura are common
Treatment  is frequent ly required
BE occurs in areas where the disease is more severe

Table 3 Characterist ics of nodular bronchiectasis disease

Predominant ly women (> 94 %), white or asian
Non-smokers
Average age: 65 (± 10 years)
Without  underlying lung disease
Characterist ic phenotype: thinness, mit ral valve prolapsed 
  (9 %) and thoracic cage deformit ies (scoliosis in 51 %, 

pectus excavatum in 11 %)
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and the main clinical manifestat ions are recurrent  bacterial 
infect ions of the upper and lower respiratory t ract . 59,60

The delay in t he diagnosis of  PHI,  in spit e of  t he usual 
presence of chronic respiratory symptoms, remains a current  
problem associated to st ructural lung damage. In 95 % of the 
cases the symptoms appear after 6 years of age and reach a 
peak in the 3rd and 4th decades of life. 59

Several st udies report ed BE prevalence levels between 
17 % and 76 %. This variat ion can be j ust if ied,  in part ,  by 
the delay in beginning t reatment .  In most  cases there is a 
descript ion of  cylindrical BE, predominant ly in the ML and 
lower lobes. 59

PHI  i s d i v i ded  i n t o  2 gr oups:  t hose  t hat  ar e 
secondar y  t o  a de f i ned  genet i c  d i sor der  ( e . g. 
X- l i nked agammagl obul i nemia,  aut omosal  recessi ve 
agammaglobul inemia) and t hose of  unknown genet i c 
base.  This later comprises t he largest  group and includes 
t he var iable common immunodef iciency,  IgG subclass 
def i ci encies,  IgA def i ci ency and sel ect i ve ant i body 
defi ciency.  60 The fi rst  group of  diseases appears mainly 
dur ing chi l dhood and t he second group appears l at er 
on.  Thus,  i t  i s impor t ant  t hat  in an adul t  wi t h BE of 
unknown origin and recurrent  respirat ory infect ions,  t he 
immunoglobul ins (Igs) levels and subclasses be assessed. 
However,  t hi s i s not  enough t o di agnose sel ect i ve 
ant ibody defi ciency,  as it  present s wit h normal or nearly 
normal  IgG serum levels,  including IgG subclasses,  but  
has a defi ciency response t o polysaccharide ant igens.  60 
The diagnosis implies immunizat ion wit h a non-conj ugate 
pneumococcal polysaccharide vaccine (e.g.  Pneumo 23®).  
Measuring t he t it ers up t o 14 serot ypes,  both prior t o and 
3 t o 4 weeks fol lowing vaccinat ion 60,61 is recommended. 
Some aut hors def end t he simul t aneous assessment  of 
response t o t he conj ugat e vaccine f or  Haemophi l us 

i nf l uenzae,  as i t  was not ed t hat  t here are normal 
individuals who do not  respond t o t he non-conj ugat e 
polysacchar ide vaccine.  Theref ore,  t he assessment  of 
t he response t o t he t wo vaccines wi l l  l ead t o great er 
precision in diagnosing the t rue nonresponders.  62 Select ive 
ant ibody defi ciency has been associat ed wit h recurrent  
sinopulmonary infect ions and BE.  62,63 In an invest igat ive 
st udy carr ied out  on t he causes of  BE,  pract ical ly hal f  
of  t he primary immunodefi ciency cases were caused also 
by t his syndrome. 26 In another st udy,  11 % of  BE pat ient s, 
where t he primary causes had been ruled out ,  t here was 
a defi ciency in t he product ion of  specifi c ant ibodies for 
S.  pneumoniae and H.  infl uenzae.  62

Det er mi ni ng a vacci ne r esponse i s not  a r out i ne 
examinat ion but  must  be carried out  on BE pat ients, where 
other known causes were ruled out , especially on those with 
a history of ot it is media and low IgG2 levels. 62,64

In conclusion,  t he funct ional assessment  associat ed t o 
the serum quant ifi cat ion of  Igs must  be included in the BE 
diagnost ic algorithms. 33

Primary ciliary dyskinesia

In most  cases primary ciliary dyskinesia (PCD) is an autosomal 
recessive disorder,  relat ively rare,  wi t h an est imat ed 
prevalence of  1:15-30,000. 65 This value is probably higher 
as the disorder is commonly underdiagnosed. 66 It  is caused 
by a large variety of ciliary disorders thus result ing in a vast  

clinical array of symptoms. If  the disease does not  present  
the usual aspects, namely sit us inversus,  the diagnosis may 
be delayed or might  not  even be made. 67

To date, were ident ifi ed only 2 disease-causing mutat ions 
in genes that  encode outer dynein arms (DNAI1 and DNAH5). 68

An adequat e cl inical  hist ory is somet imes suf f icient  
t o consider  t he PCD diagnosi s.  Typi cal l y,  rhi ni t i s or 
nasal  congest ion st art s on t he very fi rst  day of  l i fe,  i t  is 
constant  and t reatment  is diffi cult .  Current  data al low us 
t o st at e t hat  50-75 % of  PCD pat ient s present  signifi cant  
respi rat ory sympt oms immediat el y upon bi r t h.  68 The 

si t us inversus occurs in approximat ely 50 % of  t he cases 
and when associated with BE and sinusit is it  is designated 
as t he Kart agener syndrome.  Ot her aspect s t hat  should 
alert  one t o t he presence of  PCD are chronic product ive 
cough, at ypical asthma, BE, daily rhinit is,  serious chronic 
sinusi t is and chronic ot i t is media.  BE is predominant  in 
t he ML and in t he lower lobes.  67 Nasal  polyposis is rare. 
Approximat el y 50 % of  men are i nf er t i l e and women 
present  wi t h subfert i l i t y and a great er r isk of  ect opic 
pregnancy. 65,66

In a st udy of  47 adul t  pat ient s,  wi t h wel l  def ined 
ul t rast ruct ural  disorders,  t he f ol lowing changes were 
observed:  cough (100 %),  BE (98 %),  ot i t is media (92 %), 
hist ory of  neonatal respiratory symptoms (65 %),  sinusit is 
(47 %) and sit us inversus (46 %). 67

There are various works that  suggest  that  early diagnosis 
can prevent  t he development  of  BE and t he subsequent  
decline of the pulmonary funct ion. The confi rmat ion of the 
diagnosis should imply monitoring and an approach similar 
to that  recommended for CF. 65

The defi nit ive diagnosis is based on t he ul t rast ruct ural 
cil iary exam of cil iated epithelium, which is expensive and 
very specifi c.  65 The saccharin t est  was t he only screening 
test  available for some years but  it  is not  very precise and 
is diffi cult  to perform on small children. Over the last  few 
years several works have been published demonst rat ing that  
exhaled nit ric oxide (FeNO) and nasal NO is very low in PCD, 
special ly t he nasal NO (10-20 % of  t he normal values).  67,68 
The underlying pat hophysiologic mechanism is unknown. 
Low values are also associated with some CF cases, serious 
rhinosinusit is of infect ious or allergic origin, nasal polyposis 
and di f f use panbronchiol i t i s.  66, 68 The sensi t i vi t y and 
specifi cit y of  nasal NO in PCD vary between 89-100 % and 
97-100 %, respect ively. 69,70 Nasal NO is current ly a good and 
feasible screening test .

A sample of ciliated epithelium can be obtained via nasal 
brushing.  The pat ient  does not  need t o be hospit al ised, 
i t  t akes mere seconds,  discomfort  is minimum and only 
occasionally does it  cause a minor epistaxis. 65 Over the last  
few years, with the appearance of high speed digital video 
phot ography,  i t  was demonst rat ed t hat  di f ferent  ci l iary 
beat  pat t erns are relat ed t o specif ic st ruct ural  changes 
and 10 % of the pat ients present  normal beat  frequency but  
dyskinet ic beat  pat tern. 66 PCD can only be ruled out  if  the 
beat  frequency and beat  pat tern of the cil ia are normal. If  
only one of  t he parameters is alt ered it  wil l  be necessary 
t o carry out  an ul t rast ruct ural  assessment  via elect ron 
microscope.  To rule out  secondary ci l iary defect s,  t he 
t reatment  has to be intensifi ed before collect ing the sample 
and,  i f  deemed necessary,  t he exam should be repeat ed 
some months later. 66
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Similarly to CF, milder phenotypes of PCD, result ing from 
ci l iary dysfunct ion and subt le or unapparent  st ruct ural 
disorders, will probably appear. 68

Alpha-1 antitrypsin defi ciency

The defi ciency of a1-ant it rypsin (AAT) is mainly associated 
t o t he development  of  emphysema,  in youngst ers.  Ot her 
alterat ions can also occur,  namely BE. In a recent  study of 
74 pat ients with serious defi ciency of  AAT (phenotype PiZ) 
the radiological presence of BE was reported in 70 pat ients, 
27 % of which had clinical signifi cance (chronic sputum and 
involvement  of  ≥ 4 segments).  In most  pat ient s BE was of 
cyl indrical  or cyl indrical-varicose t ype.  The dist ribut ion 
of  BE,  in general ,  was t he same as t hat  of  emphysema, 
predominat ing in the lower lobes. It  was noted that  pat ients 
wi t h f requent  product ion of  sput um had more ser ious 
BE and great er bronchial  wal l  t hickening.  However,  t he 
severit y of  t he disease normally refl ected t he severit y of 
the emphysema but , in some cases, serious and somet imes 
cyst ic BE coexisted with relat ively mild emphysema. 71 There 
are other descript ions of cases in which the predominant  or 
exclusive radiological alterat ion of AAT defi ciency is BE. 72-74

The explanat ion for t he presence of  BE in pat ients with 
AAT defi ciency is st il l  not  totally clear,  but  the concordant  
dist ribut ion of  BE and emphysema wit h great er severi t y 
suggests a common pathogenic mechanism or an interact ion 
between the infl ammatory processes associated with each 
ent ity. 71

Although the associat ion between BE and AAT defi ciency 
has not  been f i rmly est abl ished,  t he st andards for t he 
diagnosis and management  of individuals with AAT defi ciency, 
publ ished in 2003,  by ATS/ ERS,  recommend quant it at ive 
t est ing of  AAT in individuals wi t h BE wi t hout  evident  
et iology.  75 Accurate diagnosis is important  because of  t he 
possibi l i t y of  using AAT augment at ion t herapy,  according 
t o t he cr i t er ia publ ished,  75 and for t he opt imizat ion of 
t he t herapeut ic st rat egy of  pat ient s wit h AAT def iciency 
and BE.

Diffuse panbronchiolitis

Diffuse panbronchiolit is (DPB) is an idiopathic infl ammatory 
disorder mainly ident ifi ed in adults in Asia, namely in Japan. 
However,  since t he end of  t he 80’s t here are some cases 
and small series described in western count ries. It  normally 
occurs between the 2nd and 5th decade in life and 2/ 3 of the 
pat ients are non-smokers. 76

The cause is unknown but  the predominance of the disease 
in Asian individuals suggests genet ic predisposit ion. 76,77

Ini t ial ly t he pat ient s present  wi t h cough and profuse 
purulent  sput um,  fol lowed by exert ional  dyspnea which 
progressively worsens.  Over 80 % of  t he pat ient s have 
chronic pansinusit is. 76,77 The pathogen which init ially is most  
f requent ly isolat ed in sput um is Haemophi lus inf luenzae 
and, as the disease develops, colonizat ion by P. aeruginosa 
is common. 76,77

The most  common laboratory alterat ion is the persistence 
of  high cold agglut inins.  The nasal NO is characterist ically 
low in pat ients with DPB. 76,77

The HRCT fi ndings are quite characterist ic,  consist ing of 
cent ri lobular nodules,  t hickened and ectat ic bronchioles 

and peripheral air t rapping.  The cent rilobular nodules are 
not  wel l  def ined and have a diamet er of  < 5 mm;  some 
of  t hese nodules are l inked t o dist al  ramifi ed st ruct ures 
t hat  r epr esent  br onchi ol es f i l l ed w i t h secr et i ons 
( “ t r ee- i n-bud” ) .  In t he l at er  st ages ar e obser ved 
bronchiolectasis (cyst ic dilat ions of  t he nodules) and BE. 
These alt erat ions are disperse but  are more signifi cant  in 
the lower lobes.  77

The t ypical  hist ological  f eat ures are t he prominent  
involvement  of the respiratory bronchioles, with t ransmural 
and peribronchial infi lt rat ion by lymphocytes, plasma cells 
and hist iocyt es.  Most  of  t he hist iocyt es appear as foamy 
macrophages and t he accumulat ion of  t he lat t er,  in t he 
wall of the respiratory bronchioles and in the interalveolar 
septa, represent  a histological feature pract ically exclusive 
to DPB. 76

Without  t reatment  the mortality rate at  5 and 10 years of 
age is 33.2 % e 62.1 %, respect ively, however, t reatment  with 
a daily dose of  600 mg of  erythromycin,  for 2 years,  has a 
curat ive effect . 76

Even t hough DPB i s mor e common i n Asi a,  t hi s 
disorder should be included in di f f erent ial  diagnosis of 
sinopulmonary disorders, progressive bronchiolit is,  BE and 
progressive obst ruct ive pulmonary disease of  unknown 
et iology. 78,79

Allergic bronchopulmonary aspergillosis

ABPA is an immunologically mediated lung disorder caused 
by hypersensi t ivi t y t o Aspergi l l us ant igens,  especial l y 

A. fumigatus. The two pathologies which are most  frequent ly 
associated with ABPA are asthma and CF, with an est imated 
prevalence of 1-2 % and 2-15 %, respect ively. 80,81 There are, 
however, some cases reported in individuals without  asthma 
or CF, with intermit tent  asthma (bronchospasm induced by 
exercise) 81 or ast hma during childhood.  82 Most  diagnoses 
occur during the 3rd–4th decade of life. 80

The development  of  ABPA can precede it s diagnosis by 
many years or even decades and is many t imes confused 
with other lung disorders. 80

The diagnosis is based on 5 minimum crit eria (Table 4). 
There are aut hors t hat  consider t he cut -of f  for t ot al  IgE 
t o be > 1,000 kU/ L and ot hers > 417 kU/ L (equivalent  t o 
1,000 ng/ ml). This last  value can lead to an overdiagnosis of 
ABPA. 80 Other common aspects are peripheral eosinophilia, 
precipit in for  A.  f umigat us,  t he el iminat ion of  brownish 
mucous plugs and t he presence of  migrat ing pulmonary 
inf i l t rat es dur ing exacerbat ions.  Al t hough any area of 
t he lung can be af fect ed,  t he upper lobes are t he most  
affected. 80,81

The most  common symptoms are coughing and dyspnea, 
f ol l owed by sput um,  wheezing,  l ow-grade f ever  and 
haemoptysis. There are also cases of pat ients featuring few 
or no symptoms at  all.  83

Current ly there are two ABPA groups: cent ral ABPA-BE and 
seroposit ive ABPA. The fi rst  group corresponds to cases in 
which on the HRCT one can see cent ral or proximal BE, that  
is,  BE in t he inner 2/ 3 of  t he lung and normal peripheral 
bronchi  and t he second group comprises pat ient s t hat  
sat isfy ABPA criteria, but  without  BE. It  is believed that  the 
lat ter group corresponds to cases that  are in an earl ier or 
milder phase of  t he disease.  80,81 The response of  t he host  
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to Aspergi l lus in the bronchial mucus can be an important  
factor in the development  of  BE in some pat ients,  but  not  
in others. 84 BE is characterist ically cent ral,  but  40 % of the 
bronchioect at ic segment s ext end out  t o t he periphery.  80 
The presence of BE indicates a poor prognosis in the normal 
course of ABPA. 80

Various stages of the disease were described but  the lat ter 
do not  correspond t o disease phases because t he pat ient  
does not  necessari ly progress f rom one st age t o another. 
St ages I,  II and III correspond t o worsening,  remission 
and exacerbat ion,  respect ively.  St age IV corresponds t o 
glucocort icoide-dependent  asthma or ABPA and stage V to 
a fi brocavitary disorder similar to pulmonary tuberculosis or 
to advanced stages of CF, with extensive BE. 80,81

It  has al ready been not ed t hat  ear l y diagnosis and 
t reatment  of ABPA prevents the disease from progressing to 
stage V. 81 A diagnosis made in a beginning stage, if  possible 
prior t o t he development  of  BE (ABPA seroposit ive),  can 
prevent  the development  of  a cl inically and radiologically 
serious disease. 84

Conclusions

BE has been considered an orphan disease,  but  recent ly 
it  has begun t o awaken more int erest .  Instead of  being a 
disease on it s way to ext inct ion, it  has gradually increased 
in importance, ever since it  became known that  its presence 
aggravat es t he prognosis of  t he under l ying di sease, 
accelerat es t he loss of  pulmonary f unct ion,  increases 
mortality, and signifi cant ly reduces quality of life. 85,86

A systemat ic invest igat ion of  the underlying aet iology in 
all BE cases is very important , especially in those that  have 
more specifi c t reatment .  87 In order t o carry out  t he most  
ef fect ive tests, the init ial assessment  must  be oriented by 
the clinical and family history.

Some of the disorders described, such as CF, PCD and IDP, 
are t ypically considered children’s diseases, so a diagnosis 
in an adult  pat ient  is more complex and requires greater 
clinical suspicion.

The impor t ance of  diagnosing t he abovement ioned 
pat hologies is relat ed t o t reat ment  speci f ici t ies,  t he 
subsequent  prognoses, and in some cases, to the giving of 
genet ic counselling.

The bet ter the descript ion of BE pat ients, the more we will 
be able to defi ne the idiopathic BE group, and thereby have 
a greater probabil i t y of  invest igat ing possible underlying 
mechanisms within this group.

The publ icat ion of  diagnosis and t reatment  regulat ions 
by the Spanish Society of Pneumology in 2008 demonst rates 
the growing interest  in this pathology. This init iat ive should 

lead to refl ect ion on the current  approach to this issue and 
cont ribute t o t he ef fort  t o reverse the lack of  interest  so 
characterist ic of the last  few decades.
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