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Bronchodilator testing: an endless story
R. Pellegrino, A. Antonelli and M. Mondino

T
he history of the bronchodilator test dates back to the
late 1950s when airway diseases were classified as
reversible or irreversible depending on the response to

bronchodilators [1, 2]. The hope to differentiate asthma from
chronic obstructive pulmonary disease (COPD) on this basis
was such that the test soon gained popularity in clinical practice.
Two large trials published in the mid 1980s, however, dimmed
the original enthusiasm on such a test because no clear cut-off
was found between asthmatic and COPD patients [3, 4]. In
addition, the response depended on several factors, such as
definition and severity of airflow obstruction and spirometric
parameter considered for the functional response to the dilator
agent together with its relevant threshold of natural variability.
Finally, the test was scarcely reproducible over time in the
individual patients. Somehow, these two studies challenged the
common notion of that time that airway reversibility was a
typical and unique feature of bronchial asthma.

After more than two decades of intensive study and a long
series of negative and positive publications on this issue,
bronchoreversibility testing is still largely used in clinical
practice and deemed to guide the clinician through the
diagnostic and follow-up process [5, 6]. For instance, large
increments in the forced expiratory volume in 1 s (FEV1)
.400 mL after an acute dose of salbutamol support the
diagnosis of asthma in patients with a history compatible with
the disease [7], though prospective studies confirming the
validity of such a threshold have never been published and the
role of similar improvements in forced vital capacity (FVC) in
this respect has not been documented. A positive response of
FEV1 and/or FVC or vital capacity (VC) above 12% and
200 mL baseline value will lend support to bronchodilator
therapy independently of the underlying disease. Even a
‘‘negative’’ response, i.e. an increase in either FEV1 or FVC or
VC below 12% and 200 mL baseline value may be often
associated with reduction in dyspnoea. In .50% of the cases,
this is consistent with significant improvements in airway
function, as suggested by increments in partial flow and
airway conductance, and decrements in the operational lung
volumes well beyond the threshold of natural variability, thus
supporting the indication to continuous therapy even in these
cases [8]. An increase in FVC or VC from low to normal values
after inhaling a bronchodilator agent may also be of help to
exclude the coexistence of restriction in any obstructive lung
disease, if absolute lung volumes cannot be measured. The use

of the post-bronchodilator values is also indicated for the
diagnosis of COPD, as suggested by current clinical guidelines
[5]. Finally, lung function changes after a bronchodilator agent
may help identify the presence and extent of emphysema in
COPD patients [9]. Collectively, all these reasons represent a
solid clinical ground for the use of the bronchodilator testing in
routine evaluation of obstructive lung diseases.

In this issue of the European Respiratory Journal, HAN et al. [10]
add new information in this field and document the presence
of bronchoreversibility, even in COPD with moderate-to-
severe emphysema. By reviewing data from 544 COPD
patients with severe bilateral emphysema participating in the
National Emphysema Treatment Trial, the authors observed
that, despite that only a quarter of the patients exhibited a
significant increase in the FEV1 on one or more occasions, two-
thirds of the population exhibited impressive increments in
FVC .400 mL. Very similar results have already been
observed in 1982 by HUGHES et al. [11] in emphysematous
COPD patients after inhaling fenoterol. Apart from a slight
confusion in the ERS/ATS guidelines on lung function testing
that actually define a positive response to bronchodilators as
an increase in the FEV1 and/or FVC .12% control and 200 mL
[6], these data are of great import in respiratory medicine for a
series of reasons. For instance, to the extent that an increase in
FVC reflects clinical improvements in dyspnoea at rest and
during physical activity [12, 13], these data add further support
to the notion that COPD is not a fully irreversible disease, as
recently suggested in two large clinical trials [14, 15] and
underlined in the new definition of the disease by the Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
guidelines [5]. If so, the regular use of bronchodilator agents
in COPD with moderate emphysema would appear to be
justified in clinical practice. Another important novelty of the
study is that the effects of salbutamol on FVC gradually wane
with the increase in amount of emphysema. The reasons for
this are unknown and cannot be determined from the results of
the present study. However, these data open the question as to
whether phenotyping the disease into chronic bronchitis and
emphysema subsets is important in clinical practice. Current
guidelines do not insist on the determination of the predomi-
nant phenotype in individual patients [5, 7] and the recent
large clinical trials on steroids and bronchodilators did not
examine the response to bronchodilators and/or clinical
outcomes as a function of the underlying phenotype [16–21].
In contrast, the present data appear to corroborate our
common clinical sense and experience that COPD patients
with severe emphysema do not respond to bronchodilator
agents as much as patients with prevalent intrinsic airway
narrowing. Might these findings help explain some of the
negative results of many clinical trials investigating the effects
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of bronchodilators or steroids in COPD [16–21]? We believe
they possibly do. Indeed, by enrolling COPD patients with
either pulmonary emphysema or chronic bronchitis, the
possibility exists that the positive effects in the latter were
somewhat obscured by the blunted responses in the emphy-
sematous patients. In any case, labelling COPD patients in
clinical practice has a series of important advantages, among
which we recall the help in directing the pharmacological
research towards new treatments capable of targeting the real
mechanisms and not just the epiphenomena of the disease,
facilitating the examination of the findings of the epidemio-
logical trials, and easing our relationship with patients whose
expectations need to be nowadays addressed with great
honesty. Another interesting finding in the HAN et al. [10]
study is that females exhibited less bronchodilation than
males. Far from giving any interpretation to the finding, it is
worth recalling that geometric differences in airway calibre
and wall size and possible different responses to inhaled toxic
particles and gases between sexes may play an important role
in this respect; however, this has to be evaluated in future
studies. Finally, we would like to comment on the clinical
relevance of the low reproducibility over time of the test in
COPD. Since short- and long-term responses to bronchodila-
tors have not been found to be correlated to each other [14], the
bronchodilator test has been abandoned by some guidelines [7]
for this and presumably other reasons. From a functional point
of view, however, fluctuation of the bronchodilator response
should not be underestimated as it presumably reflects the
ephemerality of the disease and might perhaps predict acute
exacerbations.

Is there a future for the bronchodilator tests? So far, most of the
research in this field has been conducted with the analysis of
maximal flow and, in rare cases, with lung volumes. In a recent
study, DELLACÀ et al. [22] applied the forced oscillation tech-
nique (FOT) to assess the response to salbutamol in conjunc-
tion with classic parameters in a group of 20 COPD patients.
They found that expiratory flow limitation within the tidal
breathing had critical effects on the response of resting lung
parameters, but this was somewhat unrelated to the changes in
the operational lung volumes. The complexity of such a
response could not have been made possible without the use of
the FOT, a technique capable of providing instantaneous
assessment of airway calibre and ventilation homogeneities at
any lung volumes, thus opening new frontiers in investigating
the response of any airway disease to bronchodilators in
conjunction with the classical spirometric parameters. In view
of the current trend to combine b2-agonists with anti-
cholinergic medications in the treatment of COPD [23, 24],
these new techniques will reveal of great help in detecting the
real effects of such medications on airway mechanics in the
obstructive lung diseases.
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