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Assessment of Acute Bronchodilator Response in Participants
With or Without Airway Obstruction in a Tertiary Care Hospital
of West Bengal
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Background and Aim: Acute bronchodilator response (BDR) during spirometry is very common in clinical studies. The response varies
in different groups of participants. The aim of this study was to analyze the distribution of BDR in participants with or without airway
obstruction. Methods: A retrospective analytical study of the spirometry results was undertaken. The spirometric values were analyzed
for the present study. Among them, 1024 test results were included in our study. The values were estimated by an electronic spirometer,
model-RMS Helios-702 in the Department of Physiology, R. G. Kar Medical College, Kolkata on 3200 participants. Results: Acute BDR
was higher in chronic obstructive pulmonary disease (COPD) participants (45.4%) compared to other participants. Reversibility test was
positive in 41.2% of asthma, 31% of allergic rhinitis, 32% of chronic cough, and 13.6% in apparently healthy participants. Conclusion:
A good percentage of positive BDR is found not only in COPD and asthma but also in allergic rhinitis, chronic cough, apparently healthy
participants which indicate its wider utility.
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volume in 1 s (FEV)) or forced vital capacity (FVC) over the
baseline value.l® BDR is used to rule in or rule out asthma and
chronic obstructive pulmonary disease (COPD), to predict a
patient’s response to bronchodilator treatment, to establish
best attainable lung function.!'*'” The above cutoff values are
used to differentiate asthma and COPD in our institution also.

INTRODUCTION

The most commonly used pulmonary function test in clinical
practice is spirometry. Study of airway responsiveness to a
bronchodilator (the reversibility test) during spirometry is
also very common in clinical studies. The bronchodilator
response (BDR) in reversibility test is a physiological response
involving airway epithelium, nerves, mediators, and bronchial
smooth muscles.!!! Although much has been learned about
BDR, there are some points to be reviewed as for example to
enhance its clinical usefulness through proper utilization,*! in
the light of its determinants™! such as participant’s cooperation,
dose, class, and administration of the bronchodilator and
delivery of the drug to the distal airways. Several criteria have

Generations of students have been taught that asthma and
COPD can be differentiated by the BDR test. Evidence over the
past few years has raised questions over the application of the
reversibility test as a decision-making tool in the areas where
it has enjoyed traditional acceptance. Many literatures show
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been proposed to define a significant BDR.!>19 It is a fact that
there is a lack of consensus on the criteria for a significant or
increased BDR.!"""" The most often used criteria for a BDR are
those recommended by the American Thoracic Society (ATS),
i.e., an increase of 12% or 200 ml in forced expiratory
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that reversibility versus irreversibility is not an appropriate
approach in making a distinction between the two diseases as
irreversible obstruction is also well known in asthma and many
COPD patients have a substantial reversibility.['3!]

The Global Initiative for Chronic Obstructive Lung Disease
indicates that, despite earlier hopes, neither bronchodilator
nor oral corticosteroid reversibility testing predicts disease
progression, deterioration of health status, or exacerbation
frequency in patients with a clinical diagnosis of COPD.2"

Furthermore, the significance of a positive BDR test in normal
participants has not been examined. Its significance, when
positive in nonobstructive cases also remains to be determined.
It is stated that the above cutoff values of reversibility test
may not reflect the spectrum of responsiveness in a healthy
general population.!']

On this background, this study was conducted to analyze the
reversibility test performed in our laboratory on the participants
referred by various departments of our institutions. Therefore,
the aim of this study was to analyze the distribution of BDR
in the study population with and without airway obstruction.

MaTteriaLs AND MEeTHODS

This is a retrospective study conducted at the pulmonary
function laboratory, Department of Physiology of R. G. Kar
Medical College, Kolkata, after administrative approval.

All the spirometric test results performed between March 2012
and August 2014 on 3200 participants, meeting ATS criteria for
acceptability and reproducibility,’® were considered. Participant’s
characteristics, including demographics, smoking history,
comorbidities, medication used, radiographic findings on chest
X-rays, diagnosis and symptoms at the time of the spirometry,
were recorded. About 1024 participants with or without significant
response to bronchodilators, following inclusion and exclusion
criteria as specified below, were included in our analysis. They
were grouped into (i) COPD (ii) asthma (iii) allergic rhinitis (iv)
chronic cough (v) preoperative and (vi) normal participants.

Inclusion criteria for the cases were (i) clinically stable (ii)
diagnosed cases (iii) able to perform technically acceptable
spirometry.

Inclusion criteria for the normal participants were (i) apparently
healthy participants who came for checkup before Amarnath
Jatra without any diseases (ii) normal spirometry.

Exclusion criteria were (i) past or present diagnosis of
tuberculosis, chronic bronchitis, lung cancer, restrictive lung
diseases, and prior pulmonary resections (ii) clinically unstable
patients. (iii) age >90 years and (iv) having less than two
acceptable spirometric maneuver.

Spirometry

Pulmonary functions were measured by the electronic
spirometer, model-RMS Helios-702 in accordance with the
standards of lung function testing of the ATS.[®! The test was

explained to the participants and was carried out after a rest for
10 min. The best of the three acceptable results was selected.
Postbronchodilator (reversibility test) testing was performed
10 min after administration of the bronchodilator. Spirometric
parameters were recorded as a percentage of predicted on
reported height and age. Positive response to bronchodilators
was defined as a change in FEV, or the FVC by at least 12%
of baseline.t!

Statistical analysis

The data were expressed as mean + standard deviation (SD), and
they were analyzed by IBM corp. Released 2011. IBM SPSS
(Statistical Package for Social Sciences) Statistics for window,
version 20.0. Armonk, NY: IBM Corp. statistical software.

ResuLts

Table 1 shows the baseline characteristics. Mean (+=SD) age,
height, and weight of the study participants were 42.3 (+17.4),
156.1 (£9.4), and 52.8 (+12.73), respectively. Female
participants were more in number (575) than male (449).

Table 2 shows that bronchodilator test was done on (66.99%)
of 1024 participants. Reversibility test was advised on 92.3%
of allergic rhinitis, 88.6% of COPD, 88.1% of asthma, 80.4%
of chronic cough, and 42.9% of preoperative cases. Even
30.9% of the normal participants who came for physical fitness
checkup were advised for reversibility test.

Three parameters considered for acute bronchodilator
responsiveness on the study groups are shown in Table 3, and
45.4% in COPD, 41.2% in asthma 31% in allergic rhinitis,

Table 1: Baseline characteristics of the study participants

Parameters n (%), mean=8D
Age (years) 42.6x£17.4
Height (cm) 156.1£9.4
Weight in (kg) 52.8+12.73
Gender
Male 449 (43.85)
Female 575 (56.15)

SD: Standard deviation. Data expressed as Mean +SD

Table 2: Proportion of reversibility test done in different
groups

Diseases Total number  Reversibility Reversibility
of cases test done, test not
n (%) done, n (%)
COPD 149 132 (88.6) 17 (11.4)
Asthma 135 119 (88.1) 16 (11.9)
Allergic rhinitis 130 120 (92.3) 10 (7.7)
Chronic cough 168 135 (80.4) 33(9.6)
Preoperative 361 155 (42.9) 206 (57.1)
Normal 81 25 (30.9) 56 (69.1)
Total 1024 686 (66.99) 338 (33.01)

COPD: Chronic obstructive pulmonary disease
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Table 3: Distribution of positive bronchodilator response in different groups

Diseases Increase in Increase in Increase in both FVC and Positive Negative/no response/
only FVC only FEV, FEV, (double response) response, 11 (%) response not significant, n (%)

COPD 14 12 34 60 (45.4) 72 (54.6)

Asthma 15 7 27 49 (41.2) 70 (58.8)

Allergic rhinitis 15 2 20 37 (31) 83 (69)

Chronic cough 20 6 17 43 (32) 92 (68)
Preoperative 19 9 30 58 (37.4) 97 (62.6)

Normal 0 2 1 3(13.6) 22 (86.4)

COPD: Chronic obstructive pulmonary disease, FEV : Forced expiratory volume in 1 s, FVC: Forced vital capacity

32% in chronic cough, and 13.6% in healthy showed positive
reversibility test.

The proportion of person with acute bronchodilator
responsiveness was higher in COPD participants compared
to those with reversible airway obstruction and healthy
participants. Among persons with COPD, 14 (23.3%) had
isolated FEV, reversibility, 12 (20%) had isolated FVC
reversibility, and 34 (56.7%) had both types. Among persons
with asthma, 15 (34.9%) had isolated FEV, reversibility,
7 (16.3%) had isolated FVC reversibility, and 27 (62.8%) had
both types. Double response (both in FEV and FVC) is more
than isolated FEV, and FVC reversibility among other diseases
also and isolated FEV | reversibility is more than isolated FVC
reversibility.

Discussion

BDR test during spirometry is typically used to assess the
response in cases of obstructive diseases. It is well recognized
that the response could be observed in the FEV |, FVC, or both.
BDR was used in clinical trials to rule in or rule out asthma
and COPD.!'*17]

There are many factors which affect the reversibility test.
Delivery of drug to the distal airways, when given by metered
dose inhaler, is an important factor which depends on the
size of the particle, inspiratory flow rate, tidal volume, breath
holding time, airway diameter,?" and the technique. It is also
reported that more than 50% of the patients using inhalers
fail to use proper technique and thus, a small fraction of the
drug is inhaled into the lungs.??! Another important factor
is the class and dose of the drug used. One study reported
that??! studied a population sample of 1982 healthy adults
using 500 micrograms of terbutaline sulfate and a change of
1.8% from the baseline in FEV, was noted. Johannessen et al.
evaluated FEV and FVC in 515 healthy with 300 micrograms
of salbutamol.””® They have reported an improvement, that
is, not constant across age. Older participants have lower
reversibility than younger participants. The Lung Health
Study (LHS) measured the FEV, changes in response to
isoproterenol (200 mg) in COPD,!""! they found that 20%
of the participants had positive reversibility test.l'”? Another
study reported over half of a selected COPD population
met ATS acute bronchodilator reversibility criteria with
salbutamol (400 mg).?* In the UPLIFT cohort, the majority

of patients (53.9%) had positive reversibility test following
administration of anticholinergic plus sympathomimetic
bronchodilators.'! In our study, bronchodilator was used as
prescribed by the referring physician and in most of the cases
it was salbutamol.

In the present study, BDR was observed in various groups
of patients referred for spirometry. We did not encounter any
evidence of similar systematic BDR test involving so many
groups. The results of our study show that the proportion of
persons with FEV | or FVC acute bronchodilator reversibility
was highest in COPD group. This study also showed that
positive reversibility test was seen not only in asthma and
COPD groups but also in other groups including healthy
participants of this study.

Montes de Oca et al.”® showed that of 728 participants
with COPD 205 (28%) met the ATS criteria for acute
bronchodilator responsiveness, while 523 (72%) were poorly
responsive. The LHS measured the FEV | changes in response
to isoproterenol (200 mg) in mild to moderate COPD.!""! They
found that approximately 20% of the participants demonstrated
an initial FEV, response (200 mL).[' Other authors
reported that over half of a selected COPD population
met ATS acute bronchodilator reversibility criteria with
salbutamol (400 mg).?* In the UPLIFT cohort, the majority
of patients (53.9%) showed positive reversibility test.') In
our study, reversibility test was positive in 45.4% of COPD
participants, which is consistent with some of these studies!>
but the proportion of patients with positive BDR is higher in
our study in comparison with the other studies.['’*?) These
differences may be due to the source of the populations studied,
type and dose of bronchodilators used.

One study reported®® that asthmatics showed 78.9% positive
BDR as compared to 53.4% positive in COPD. Another study
showed that acute BDR was higher in participants of COPD
than in asthma.?? A study by Kuziemski et al.*"' showed that
reversibility test was positive in 31.9% and negative in 68.1%
of patients with asthma. The present study showed that 45.4%
of COPD and 41.2% of asthma had positive reversibility test.

In COPD, it has been reported that isolated FVC response
is more frequent than FEV response.l'>'”) Our findings
corroborate with this Chhabra et al.,*® observed a double
response and an exclusive FEV | response in a greater
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proportion of asthmatics whereas in COPD exclusive FVC
response was significant.

Allergic rhinitis precedes asthma in many cases, indeed
allergic rhinitis may be considered a relevant risk factor for
asthma.”®?" The role of the minimal persistent inflammation
in allergic rhinitis might allow the development of structural
bronchial remodeling.” The present study showed that 31% of
allergic rhinitis patients had positive reversibility test whereas
Ciprandi et al.P" reported that 62.9% of patients had positive
reversibility test. Duration of rhinitis appeared to be a relevant
risk factor for the development of impaired lung function!
and this may be the reason for higher positivity in their study.
Anyway, it is clear that the patients with allergic rhinitis should
routinely be subjected to reversibility test.

Asthma, postnasal drip syndrome, and gastroesophageal reflux
remain the most important causes of chronic cough®>3% and
chronic cough may be associated with one or more of these
causes.’*¥! The present study showed that 32% of patients with
chronic cough, without asthma have positive reversibility test.
Positive BDR test in the present study explains the presence of
undetected reversible obstructive elements with chronic cough in
these cases. This indicates that the person suffering from chronic
cough should be screened by BDR test along with spirometry.

Along with the above, we found reversibility test positive in
37.4% of patients who came for routine pulmonary function
test in preoperative checkup. There must be some undetected
reversible obstructive elements in these cases also. Hence,
there is role of BDR test in these participants.

In the present study, healthy participants who came for
checkup before Amarnath Jatra were also advised to BDR
test and in them 13.6% showed positive reversibility test with
normal spirometry. Khurana et al.??) showed improvement
in lung function in about 5% of normal participants. Various
explanations have been given for these observations.>

Limitations of the study

It should be noted that BDR test has certain limitations also. It
is not reproducible. A “nonresponder” on one occasion may be
converted to responder on another occasion.!’¥] The long-term
response to bronchodilators cannot be predicted by the acute
BDR during the test of reversibility. Even patients with a
positive BDR do not differ in mortality, hospitalization, or
exacerbation experience from “irreversible” patients.’”? Some
studies have indicated that bronchodilator reversibility testing
has limited diagnostic value even in differentiating asthma
from COPD. %3]

CoNncLusIoN

BDR test is useful not only for asthma and COPD but also in
other cases. Good percentage of positive BDR test in allergic
rhinitis, chronic cough, and preoperative cases indicates its
wider utility and the cases from these groups should better
be subjected to this test. Comparatively, less number of
positive cases in most of the groups indicates that there is

scope of improving selection of the patient, supervision of
administration of the bronchodilator, and optimal effort by the
technician to get maximum cooperation from the participants.
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