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Bronchial asthma 

L.M. Fabbri, V. De Rose, Ph. Godard, G.A. Rossi 

In the past few years fibreoptic bronchoscopy 
and bronchoalveolar lavage fluid analysis have been 
extended to subjects with asthma and they are 
increasingly used to study airway cell profile and fluid 
components, as well as to study the characteristics of 
the harvested cells in vitro [198, 264, 265]. Initial 
studies were performed in stable asthmatics who were 
free of bronchospasm, and suggested that broncho- al
veolar lavage could be safely performed as a re
search tool in carefully selected, asymptomatic 
asthmatic subjects. The guidelines provided by two 
international committees set up to evaluate the use of 
bronchoalveolar lavage and record its application, 
recognized and established the safety of the procedure 
in those selected patients [1, 266]. Many studies 
have been carried out without major complications 
on stable asthmatics before and after 
bronchoprovocation with allergens or occupational 
agents, and an international workshop on the use of 
bronchoalveolar lavage in asthma established the cri
teria to perform this procedure safely during the course 
of asthmatic responses to asthmogenic stimuli, as a 
research tool [266]. 

The general conclusion from the literature is that 
the bronchoalveolar lavage technique is safe in asthma, 
and that as long as reasonable guidelines are chosen 
for the selection of patients, the mortality is zero and 
the morbidity is very low. However, special care 
should be exercised in asthmatic patients with marked 
bronchial responsiveness, and supplemental oxygen 
delivery and electrocardiographic (ECG) monitoring is 
strongly advised in patients with severe underlying 
diseases or in any critical conditions [1, 198, 266]. 
Additional criteria are provided to select patients 
to undergo bronchoalveolar lavage following aerosol 
or local bronchoprovocation [266]. 

Clinical application of bronchoa/veolar lavage in asthma 

The analysis of cells, mediators, proteins and en
zymes obtained from the alveolar spaces and the in 
vitro study of cells recovered from the respiratory 
tract can help to elucidate pathogenic mechanisms 
in asthma. In stable, mild asthmatics no distinctive 
cellular profile is diagnostic although eosinophils, 
neutrophils, epithelial cells, metachromatic cells and 
lymphocytes may be increased [198, 264, 265]. There 
seems to be no difference between the cellular profile 
of atopic and non-atopic stable asthmatics. 

The major limitation of the standard technique of 
BAL is its intrinsic low sensitivity due to the fact that 
large volumes of fluid are instilled both in the airways 
and in the alveoli. To obtain true bronchial lavage by 
using lower volumes of fluid, new techniques have been 

recently developed to lavage isolated airway segments 
employing either a double balloon bronchoscope or 
a double balloon tipped catheter inserted through a 
double lumen bronchoscope (see following sections). 
This technique is extremly promising both because it 
is specific for the· airways and because it already 
allowed the consistent recovery of cells and mediators 
before and after bronchoprovocation from the air
ways of asthmatic subjects, and some of the results seem 
to be specific for asthmatic airways [267-269]. 

The lack of specifity of bronchoalveolar lavage cell 
profile in asthma would discourage any clinical 
application of this procedure, especially since the 
diagnosis and monitoring of the activity of the disease 
seem to be accomplished effectively by using objec
tive functional parameters, such as the measurement of 
airway responsiveness to nonspecific stimuli and the 
assessment of the spontaneous diurnal variability of 
airflow obstruction. Few patients with current active 
asthma have been evaluated. In most of the studies 
carried out in asthmatics the level of airway 
hyperresponsiveness, when it was measured, varied 
from mild to moderate, the subjects were defined as 
asymptomatic, and there was no attempt to evaluate 
the activity of the disease by using more than one 
functional parameter (i.e. the spontaneous variability 
of the airflow obstruction in addition to the level of 
nonspecific airway responsiveness). Thus, the results 
of bronchoalveolar lavage analysis in those patients 
may not be relevant to asthma but just to well
controlled asthmatics. 
. In formulating a reasonable position about the clini

cal use of bronchoalveolar lavage and its analysis in 
asthmatic subjects, one must acknowledge that it is 
still an experimental procedure, that needs further 
assessment and it must continue to be included as part 
of clinical research protocols. It may be proved to be 
clinically helpful in the evaluation of pulmonary 
infiltrates in asthmatics [264]. 

Bronchoalveolar lavage has also been considered for 
the therapy of status asthmaticus or life-threatening 
asthma attacks [198, 270). The technique used for 
therapeutic lavages was not in fact bronchoalveolar 
lavage but just segmental wcrshings, both because 
the procedure was not standardized and because the 
fluid was not analysed. Because of the limited expe
rience and the lack of carefully designed clinical 
trials, the therapeutic segmental washings in patients 
with asthma must still be considered experimental in 
nature and performed in selected patients by well-trained 
physicians with an extensive experience in this field 
(see chapter: Therapeutic applications of BAL). One 
further promising application of bronchoalveolar 
lavage in asthma may be the assessment of the 
cellular response to antiasthma therapy [271, 272]. 



Conclusions 

In agreement with the recent state-of-the-art paper 
and review articles, we believe that there is no 
indication at present for the use of bronchoalveolar 
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lavage in clinical practice for the diagnosis, staging, 
monitoring or therapy of bronchial asthma. The only 
indication that may prove to be clinically helpful is 
the presence of pulmonary infiltrates in asthmatics, 
particularly for the diagnosis of allergic broncho
pulmonary aspergillosis. 

Chronic bronchitis and emphysema 

E. Pozzi, V. De Rose, S.l. Rennard, L.M. Fabbri 

Despite the widespread use of bronchoalveolar 
lavage (BAL) in several lung diseases, only a few 
studies have evaluated its usefulness in patients with 
chronic bronchitis and/or emphysema. 

Bronchoalveolar lavage in the diagnosis of chronic 
bronchitis and emphysema 

Chronic bronchitis is defined by the presence of 
sy mpto ms, and e mphysema by th e presence of 
pathological enlargements of airspace with destructive 
changes in the walls, thus bronchoalveolar lavage has 
no application in the defin ition of the diagnosis of 
either disease. In addition, there is no indication at 
present for the use of such a procedure in c linical work 
for staging or monitoring the course of chronic bronchi
tis and emphysema because of the lack of specificity of 
the findings from bronchoalveolar lavage flu id analysis. 
Due to various degrees of severity of obstruction great 
care should be taken when lavaging these patients (see 
chapter on Side-effects and Safety of BAL). 

Findings in bronchoalveolar lavage fluid from chronic 
bronchitis and emphysema 

Asthma, chronic bronchitis and emphysema are 
grouped under the terminology of chronic obstructive 
pulmonary disease (COPD). At present, very little is 
known about the biochemical and cellular changes that 
occur in BAL in each stage of chronic bronchitis and 
emphysema, and it can be summarized in the following 
points: with the exception of smokers who have been 
well characterized and who are likely to have small 
airways disease, there is little information about bron
choalveolar lavage findings in subjects with obstruction 
of the small airways (small airways disease) and in 
subjects with simple chronic bronchitis. 

In patients with COPD the recovered fluid is reduced 
to 10-40% of that instilled [273-276] and the broncho
alveolar lavage fluid contains an increased number of 
neutrophils as well as bronchial lavage fluid [274-
277]. Bronchoalveolar neutrophilia is not specific for 
COPD, since it is present in smokers without COPD, 
patients with cystic fibrosis, and in some interstitial lung 

diseases [101, 198]. In BAL from patients with emphy
sema and aJpha

1
-PI, deficiency there is a severe neu

troph ili a (77.8%±18 .4 of the differentia l count), 
suggesting high elastase burden in the alveolar lining 
fluid and reduced concentrations of alpha1-PI, whereas 
the concentration of alpha2-macroglobulin and 
antileucoproteases is normal [275]. 

Use of bronchoalveolar lavage in the therapy of chronic 
bronchitis and emphysema 

At present, bronchial lavage has a limited role in the 
therapy of chronic bronchitis and emphysema. It may 
be used in some selected cases for removal of abundant 
secretions. 

In the future it could provide a useful method of 
assessment of the effect of therapy. For example, 
according to the hypothesis that lung destruction in 
COPD is primarily mediated by a protease/antiprotease 
imbalance in the lower respiratory tract, the prevention 
of structural changes leading to severe functional 
impairment might be obtained by enhancing the 
antiprotease screen of the respiratory tract .. Several 
pharmacological approaches have been investigated: 
1) genetical ly engineered mutants of alpha

1
-AT and low

molecular weight elastase inhibitors; and 2) alpha
1
-A T 

that may be adminis trered in suffic iem quanti ties by 
infusion to reple te defic ient patients. BAL might be 
used to evaluate the efficacy of this therapy, to verify 
whether adequate enzyme concentrations are reached in 
alveolar lining fluid [278, 279]. 

Conclusions 

In conclusion, in agreement with recent review 
articles [101, 198], we believe that there is no indica
tion at present for the use of bronchoalveolar lavage 
for the diagnosis, staging or monitoring of chronic 
bronchitis and emphysema because of the lack of 
specificity of the findings from bronchoalveolar lavage 
fluid analysis. However, bronchoalveolar lavage from 
patients with mild or moderate airflow obstruction can 
be safely accomplished for the investigation of 
the mechanisms involved in the development of the 
disease. 


