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INTRODUCTION
Chronic Obstructive Pulmonary Disease (COPD) 
is the major public health problem worldwide.[1] 
The mainstay of treatment for stable COPD patients 
is bronchodilator. However, glucocorticoids also 
used as an anti-inflammatory, but have little effect. 
There may be better improvement on exacerbations 
of COPD when glucocorticoids are combined with 
long acting beta agonist.[2, 3]  Only few studies have 
been conducted in Nepal to evaluate effectiveness of 
fixed-dose combination of long-acting beta-2 agonist/
glucocorticoid in COPD. Hence, the main objective 
of the study is to assess the effectiveness of fixed-dose 
combination of long acting beta-2 agonist/glucocorticoid 
in COPD.

MATERIALS AND METHOD
 A prospective and observational study was carried out 
in Internal Medicine department of Dhulikhel hospital, 
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Kathmandu University hospital after permission 
from Institutional Review Committee. The study was 
conducted for one year from May, 2014 to July, 2015. 
The inclusion criteria were: 1) COPD patients who 
prescribed fixed-dose combination of long acting beta-2 
agonist/glucocorticoid. The exclusion criteria were: 1) 
COPD patients who were on fixed-dose combination 
of long acting beta-2 agonist/glucocorticoid before the 
initiation of study. 2) Patient with diagnosis of asthma 
or other respiratory disease. 3) Those who did not want 
to participate in the study. Tools for assessment of 
efficacy of fixed-dose combination of long-acting beta-
2 agonist/glucocorticoid:
a. modified Medical Research Council (mMRC) 

dyspnea scale as showed in Table 1.[4]: It is the five 
level rating scales to assess the dyspnea on basis 
of daily activity. The mMRC grade for each patient 
was assessed by asking the question to patient that 
“Which mMRC grade he/she belongs to?” at initial 
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visit before treatment and at each follow up after 
treatment.

b. Visual analogue scale for dyspnea[4]: It is a 
horizontal line, usually 10 cm long, which is widely 
used in the measurement of dyspnea. The left end 
of line (0 cm) is indicated with “no breathlessness” 
while the right end (10cm) is indicated with “extreme 
breathlessness”. The progression of scale from left 
end to right end denotes increase in worsening 
of dyspnea. The patients were asked to point the 
level in scale that corresponding to the intensity 
of breathlessness at initial visit before initiation of 
treatment and at each follow up after treatment. 

c. Exacerbations of COPD The assessment of 
worsening of symptoms of COPD (shortness of 
breath, cough and/or sputum production), that 
warranted the use of salbutamol as rescue drug, 
after initiation of treatment in each follow up.

Table 1: mMRC dyspnea scale 
 
Grade

                                  
Degree of breathlessness related to activities

     0 No breathlessness except with strenuous 
exercise

     1 Breathlessness when hurrying on the level or 
walking up a slight hill

     2
Walks slower than contemporaries on level 
ground because of breathlessness or has to stop 
for breath when walking at own pace

     3 Stops for breath after walking about 100 meter 
or after a few minutes on level ground

     4 Too breathless to leave the house, or breathless 
when dressing or undressing

Statistical analysis: Data were analyzed by using SPSS 
version 16. Friedman test was applied to elucidate 
significant difference of median of mMRC grade and 
visual analogue scale for dyspnea at initial visit and 
subsequent follow ups. Further, post hoc analysis 
with Wilcoxan signed – rank test was conducted with 
a Bonferroni correction to find out actual statistical 
difference of median at initial visit and subsequent 
follow ups. p < 0.05 were considered as significant. 

RESULTS
A total of 75 patients were enrolled in the study. Among 
75 patients, 38 (50.7%) were males and 37 (49.3%) were 
female. Median values of modified Medical Research 

Council grade from initial visit to subsequent follow-
ups were significantly declined as showed in table 2 
(Friedman’s Q = 176.76, df = 3, p < 0.001). Likewise, 
median values of visual analogue scale for dyspnea 
from initial visit to subsequent follow ups were also 
reduced as shown in Table 3 (Friedman’s Q = 191.92, 
df = 3, p < 0.001).
Later, post hoc analysis with Wilcoxan signed-rank test 
was conducted with a Bonferroni correction applied, 
resulting in a significance level set up p < 0.008. There 
were significant differences of median of mMRC grade 
between initial visit and first follow up (Z = -7.093, 
p < 0.001) or initial visit and second follow up (Z = 
-7.091, p < 0.001) or initial visit and third follow up 
(Z = -7.098, p < 0.001) or first follow up and third 
follow up (Z = -2.714, p < 0.007). Similarly, there were 
significant differences of median of visual analogue 
scale for dyspnea between initial visit and first follow 
up (Z = -7.570, p < 0.001) or initial visit and second 
follow up (Z = -7.547, p < 0.001) or initial visit and 
third follow up (Z = -7.493, p < 0.001) or first follow 
up and second follow up (Z = -4.526, p < 0.001) or first 
follow up and third follow up (Z = -5.895, p < 0.001) or 
second follow up and third follow up (Z = -4.622, p < 
0.001). Moreover, there was decrease tendency of use 
of salbutamol as rescue treatment for exacerbations on 
subsequent follow ups.
Table 2: Median value of mMRC grade at initial 
visit and each follow up (n =75)

Value                Initial  visit   1st follow up    2nd follow up   3rd follow up                   Statistics

Median          3              1                  1        1Friedman’s Q = 176.76
Minimum     1              0                   0              0    df = 3, p < 0.001 
Maximum     4              3                   3              2

Table 3: Median of visual analogue scale for dyspnea at 
initial visit and follow up (n = 75)

Value                Initial visit    1st follow up       2nd follow up      3rd follow up             Statistics

Median         6                 2                 2      1  Friedman’s Q =191.92             
Minimum    2                  1                  0              0  df = 3, p < 0.001
Maximum   10                 7                  5              5

DISCUSSION
This study was aimed to assess effectiveness of 
fixed-dose combination of long-acting beta-2 agonist/
glucocorticoid in COPD. Our study showed that there 
was gradually decrease tendency of mMRC grade for 
dyspnea and visual analogue scale for dyspnea from 
initial visit to subsequent follow ups. 
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Lee et al demonstrated that COPD patients with a 
higher baseline mMRC dyspne scale experienced a 
greater symptoms reduction. The baseline severity of 
COPD symptom was associated with patient response 
to pharmacotherapy.[5] Some other studies also 
explained that combination of bronchodilator and 
glucocorticoid was associated with decreased rate of 
moderate and severe exacerbations with reduction 
in use of salbutmol as rescue drug.[6, 7] Moreover, 
Sharafkhaneh et al demonstrated that the improvement 
in rescue medicine use was greater in budesonide/
formoterol doses compared with formoterol only. 
There was also reduction in mean value of mMRC 
grade who received fixed dose combination therapy.
[8] Furthermore, Blais et al determined that the rate of 
emergency department visit/hospitalization for COPD 
and the uses of salbutamol for rescue of exacerbations 
were lower in treatment with combination therapy 
significantly.[9] In support to our study Anzueto et al 
showed that the fixed dose combination of long-acting 
beta-2 agonist/glucocorticoid recommended as first-
choice treatment for prophylaxis of exacerbations of 
COPD.[10] Similarly, Rennard et al demonstrated 
that the combination therapy of bronchodilator and 
corticosteroids resulted in significant improvement 
from baseline over the randomized treatment period in 
pulmonary functions, COPD symptoms, dyspnea score, 
and significant reductions in exacerbations and use of 
rescue drug.[11,13]
In contrast to our study, Ohar et al demonstrated that the 
treatment differences between combined bronchodilator/
corticosteroid and bronchodilator was not significant 
in rate of COPD exacerbations.[12] Similarly, Karner 
et al showed that the benefits, efficacy and the risks 
of adding inhaled corticosteroids to long-acting beta 
agonist for the treatment of COPD were unclear.[14] 
Calverly et al detected that the overall rate of COPD 
exacerbation was similar and not significantly different 
among beclomethasone / formoterol, budesonide/
formoterol and formoterol treatment group.[15] Since 
the study was carried out in only one hospital and in 
small population for shorter duration, this might not 
reflect actual scenerio. However, this study may form 
small basis for future studies on same aspects. 
CONCLUSION
Prescribing of fixed-dose combination of long acting 
beta-2 agonist/glucocorticoid Chronic Obstructive 
Pulmonary Disease resulted in decrease in frequency 
of use of inhaled salbutamol as rescue treatment, 

improvement of modified Medical Research Council 
grade for dyspnea and improvement of visual analogue 
scale for dyspnea.
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