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ABSTRACT

Background: To evaluate efficacy and safety of a fixed dose combination of
budesonide/formoterol inhaler, when used as and when needed treatment
approach in comparison with similar regimen daily.

Methods: A prospective, open label, parallel group study design, in which,
screened patients, having moderate persistent asthma, underwent a 2 week of
run in period, underwent randomization in two treatment groups, in one group
daily treatment with fixed dose combination of budesonide/formoterol inhaler
and in another group as and when needed treatment with similar medication.
The assessments after baseline were done at 2, 4 and 6 weeks. The primary
outcomes were Asthma Control Questionnaire Score (ACQS), asthma free days,
exacerbation frequency and severity. Other outcomes were, lung functions, need
for rescue medication, Modified Borg dyspnea score and patient preference on
VAS.

Results: The mean age of 50 patients included in study was 40.24+2.38 years in
group |, and 39.24+1.81 years in group Il. Patients were followed up for 6
weeks after 2 weeks of run in period. Improvement of ACQS, exacerbation
prevention and number of asthma free days were same with both the regimens.
Though the drugs taken in as and when needed treatment group was almost half
of daily regimen group. Adverse drug reactions (ADRs) were not found in any
group. No association between adverse effects and dose was established.
Conclusions: Both the treatment regimens improve the asthma control
parameters, prevent exacerbations and prevent the decline in lung functions
with the similar efficacy and safety. So as and when needed treatment approach
can be an alternative to daily regimen for stable moderate persistent asthma
patients.

Keywords: ACQS, Asthma free days, Exacerbations, Lung functions, Borg
dyspnea score, VAS

INTRODUCTION

Asthma is a chronic problem throughout the world and its
prevalence is increasing day by day. The international
guidelines and a consensus reporter commend regular use
of inhaled steroids for mild persistent asthma and regular
use of inhaled steroids in combination with LABA (long
acting beta 2 agonist) for moderate persistent asthma.
Studies reporting that such treatment improves
physiological measures of airway obstruction [peak
expiratory flow (PEF) and forced expiratory volume in
one second (FEV1)], severity of symptoms, frequency of
exacerbations and may prevent progressive loss of
pulmonary function.”® However, it has been seen that
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regularly prescribed medications to the patient, is usually
not to be taken according to the prescription pattern
because patients with controlled asthma has no or less on
going symptoms in any situation and seldom needs to use
reliever therapy, so low rates of regular use of these drugs
measured by DDD (defined daily dose) and number of
prescriptions dispensed indicate that most people who
take these medications used them intermittently or as and
when needed basis.”® It is not known if this is still
effective and safe in controlling asthma symptoms. Since
a very long time, the controversies rising, regarding
comparative efficacy, safety and cost of daily and
intermittent treatment regimens for asthma because of
uncertain requirement of daily inhaled therapy in
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recurrent wheezing, intermittent and mild asthma, side
effects of daily corticosteroids in toddlers and children,
conflicts in disease modifying effect (lung functions,
quality of life and airway remodelling) of corticosteroids,
concerns.'®! Besides it, the intermittent approach attracts
the patients because of ease of compliance and lesser side
effects.’®™® So a hypothesis has been generated that, the
intermittent regimen can be an alternative to moderate
persistent asthma. Few studies have been conducted on
this issue to compare daily and intermittent regimen but
the controversy still exists so as to whether the daily
administration is better or an as and when needed
treatment is better considering the efficacy, safety and
costs. So there are two basic questions in minds of
researchers 1) Does intermittent therapy with ICS
provides significant clinical benefits compared with daily
ICS; and 2) What are the risks of daily use of ICS
compared with the intermittent-use strategy?™*

In the present study it was analyzed that, whether this
strategy could be an acceptable approach to treatment in
adult patients with moderate persistent asthma. A
modified symptom-based action plan was used to guide
the use of budesonide+formoterol combination inhaler,
when signs or symptoms of asthma appear, along with
use of additional rescue puffs of similar medication. A
comparison of the level of asthma control obtained with
the use of these medications as and when needed
treatment approach with that of daily treatment approach.

METHODS
Study design and participants

It was a prospective, randomized, open labelled,
comparative, parallel group and single center clinical
study. The study was performed in accordance with the
declaration of Helsinki, and the protocol was approved by
the local institutional review board and written informed
consent was obtained from each participant. Patients were
enrolled as per inclusion criteria i.e. patients between age
of 18 to 60 years suffering from moderate persistent
asthma as per ATS guidelines for at least 6 month before
entry into the study, with significant bronchial
reversibility (12%+200ml) and willing to participate were
included." Exclusion criteria were severe exacerbations
or previous hospitalization or emergency visits in
previous 6 weeks, use of oral corticosteroids in past 2
weeks, current treatment with antibiotics for any upper
respiratory tract infection, history of allergy or adverse
drug reaction (ADR) to the drugs in study protocol,
presence of lung disease other than asthma and any fixed
airway diseases, presence of other significant medical
iliness, immunodeficiency disorders, pregnancy and
lactation.

Intervention

The study duration was of 8 weeks, including 2 weeks of
run in period. During 2-weeks of run-in period, all the

patients received formonide-200 (A fixed dose
combination of budesonide and formoterol) MDI
(metered dose inhaler) (Zydus-Cadila), 1 puff twice a day
to stabilize them at baseline. After completion of run in
period all the patients were randomized into two
treatment regimen groups, by computer generated
randomized program. The treatment assigned in group |
was daily formonide-200  (budesonide+formoterol
combination) MDI (metered dose inhaler) 1 puff twice a
day and in group Il was as when needed formonide-200
(budesonide+formoterol combination) MDI (metered
dose inhaler) 1 puff twice a day. Additional 4 puffs of
rescue medicine (formonide-200) were allowed in both
the groups on worsening of symptoms and during
exacerbations. If >4 additional puffs were required,
patients were asked to report to hospital and treated as per
physician’s advice. Patients requiring a change in
medication or hospitalization were excluded from the
study.

Outcome measures

The primary efficacy variables were Asthma Control
Questionnaire score (ACQS), asthma free days,
exacerbation frequency and severity. Secondary efficacy
variables were lung functions [forced vital capacity
(FVC), FEV,, FEV{/FVC, peak expiratory flow rate
(PEFR)], Need for rescue medications, Modified Borg
Dyspnea Score (MBS) and patient preference on visual
analog scale (VAS). Patients were assessed at the end of
run in period, which was considered as baseline values (0
weeks), then at 2, 4 and 6 weeks.

ACQS assessed the degree of asthma control, by means
of a seven-item questionnaire (in which a score of 0
indicated no symptoms and a score of 6 indicate severe
symptoms).®® We modified the Asthma Control
Questionnaire according to the use of rescue medications;
if person had not used any rescue medication then the
question was of no value and had not been counted in
scoring. The asthma control was expressed by “Gaining
Optimal Asthma Control” (GOAL) classification in
which, score <0.75 was well-controlled, 0.76 to 1.4.
Indeterminate and >1.50 score mean not well-
controlled.’’An asthma free day was 24 hour free of any
asthma related symptoms, like cough, wheeze, chest
tightness and discomfort and a 24-hour period without the
use of rescue medications.*®

An exacerbation is an episode, when there is progressive
increase in number of episodes of shortness of breath,
cough, night time awakenings, wheezing or a
combination of above requiring rescue medication, a
change in regular medication or hospitalizations.® It is
graded in severity as per GINA guidelines. Patients were
asked to report to hospital if they were not controlled in
spite of taking rescue medicine.

Modified Borg Dyspnea Score (MBS), it is a scale to
measure severity of dyspnea graded from 0 to 10 score
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(0=no dyspnea, 10=maximum dyspnea).
Statistical analysis

The data was collected and were subjected to appropriate
descriptive and inferential statistics. All the observations
were made and recorded as MeanzStandard error of mean
(SEM). A ‘p’ value <0.05 was considered as statistically
significant.

Homogeneity of treatment groups for age and sex were
analyzed by chi-square test, both intragroup and
intergroup statistical analysis was done. Intragroup
analysis for repeated measures was done using ANOVA
for parametric data and Friedman’s test for non-
parametric data. Intergroup analysis was done using
independent’t” test for parametric data and Mann
Whitney U test for non-parametric data. Categorical data
like incidence of adverse events in both the groups were
analyzed using Chi-square test or Fisher Exact test where
appropriate.

RESULTS
Study patients
A total of 70 patients with moderate persistent asthma

were screened, out of these, 18 patients were excluded as
they did not match the predefined inclusion criteria

mentioned in Flow chart (Figure 1). All the 50 completed
patients had similar baseline characteristics (Table 1).
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Figure 1: Flow chart of the study.

Table 1: Demographic and clinical characteristics of patients.

Demographic parameters (Dna: I%/Sr)eglmen group gsg?r?]gr:ﬂ';rznuge&d:ezs) P- Value
Age (years) 40.24+2.38 39.24+1.81 0.740
Female : male 18:7 20:5 NS
Duration of illness (months) 55.32+11.78 76.80+£21.49 0.385
History of smoking 0.20+0.20 0.24+0.20 0.889
Modified Borg dyspnea score 2.00+0.28 2.00£0.29 0.961
ACQ 2.05+0.15 1.99+0.18 0.797
FVC (%) 79.40+1.43 77.68+1.69 0.431
Predicted FEV (liters) 3.29+0.12 3.12+0.13 0.350
Predicted FEV,/FVC 0.81+0.00 0.81+0.00 0.617
Pre BD FEV, (%) 63.52+0.75 63.88+0.92 0.680
Post BD FEV, (%) 74.60+1.04 73.40+2.03 0.602
Pre BD FEV,/FVC (%) 80.40+0.96 81.92+1.23 0.337
Post BD FEV1/FVC (%) 85.64+1.47 89.60+1.26 0.047
PEFR (%) 63.76+3.02 63.44+2.41 0.590
Reversibility volume change in FEV; (ml) 325.20+29.04 294.80+27.47 0.451
Reversibility percentage change in FEV; (%) 18.45+1.01 16.90+1.00 0.300

Primary outcomes

According to GOAL classification for ACQS, asthma
was poorly controlled at 0 and 2 weeks (>1.50 score),

which significantly improved to partially controlled
(indeterminate) at 4 and 6 weeks (0.76 to 1.4 score) with
both the treatment groups. A significant improvement
was found in the ACQ scores in group | patients at 2
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weeks (p=0.045) and highly significant at 4 weeks
(p=0.006) as well as at 6 weeks (p=0.000). The scores
were significantly improved in group Il patients at 4
weeks (p=0.020) and 6 weeks (p=0.002), however, the
improvement was not significant at 2 weeks (p=0.583).
Both the treatment regimens improved ACQ score to the
same extent at clinical visits, with the p values 0.858,
0.974 and 0.501 at 2, 4 and at 6weeks respectively
(Figure 2). The proportion of asthma free days (AFD)
across the study was 91.6% with daily regimen and
92.95% with as and when needed regimen, with
nonsignificant difference of improvement in AFD at 2
weeks (p=0.708), 4 weeks (p=0.802) and at 6 weeks
(p=0.824) in between 2 groups (Figure 3).
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Figure 2: Asthma control questionnaire score (ACQS)
changes at different time intervals.
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Figure 3: Asthma free days (AFD) at different time
intervals.

There was no significant difference between a daily
regimen and as and when needed regimen, with respect to
frequency and severity of exacerbations at any visit
(p>0.05). Only mild category of exacerbations were
observed in both the groups, total 4 exacerbations occur
in patients on daily regimen while 7 exacerbations occur
in patients on as and when needed regimen. Along with
that there was similar use of rescue medication in both
the groups with the nonsignificant difference (p>0.05).

Secondary outcomes

With both the treatment regimens there was no significant
change (p >0.05) in lung functions (FEV, FEV,/FVC and
PEFR) was observed.

Fifty four % less rescue medicine intake was observed
with as and when needed strategy than daily strategy.
However, when compared both regimens found to be
statistically equivalent in rescue intake at every clinical
visit.

Modified Borg dyspnea score (MBS) improved to the
same extent by both the regimens with significant
improvement in daily regimen group at 2weeks
(p=0.001), 4 weeks (p=0.002) and at 6 weeks (p=0.001)
and in as and when needed group, significant at 4 weeks
(p=0.047) and highly significant at 6 weeks (p=0.001).
However, at 2 weeks the improvement was not
significant with as and when needed regimen (Figure 4).
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Figure 4: Modified BORG dyspnea score (MBS)
changes at different time intervals.

When global patient preference on Visual analog scale
(VAS) was assessed, the daily regimen was significantly
more preferred by the patients than the as and when
needed regimen.

Safety evaluation

Both the regimens were found to be equivalent in terms
of safety. Only throat irritation was present in one patient
at 2 weeks with as and when needed treatment, which
was of category | and improved over the time. Otherwise
none of the patient suffered from any drug related side
effect like tremors, palpitation, restlessness, nervousness,
throat irritation, ankle edema, hoarseness of voice,
dysphonia, oropharyngeal candidiasis, mood changes,
bone pain, bruising, petechiae, hyperglycemia and others
during the course of the study.
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DISCUSSION

As per clinical scenario, many asthma patients remain
inadequately controlled, despite the good efficacy of
available medicine and continue to suffer a reduced
quality of life as a result of their disease. Although these
medicines have adverse effects, which lead to increased
morbidity, some of them even increase the mortality. It is
therefore imperative to develop new approaches to
asthma therapy, with a view not only to control the
disease efficaciously but also to an improved quality of
life with minimum number of side effects of drugs."

It has been seen that patients are less adherent to
treatment and most of the patients take the medicines,
whenever they are symptomatic only, otherwise not. Few
studies have been conducted to compare the daily or
“continuous regimen” with the “as and when needed” or
intermittent regimen for asthma management. Not much
difference was found between these two regimens in
studies, in fact with the lesser concentration of drug per
year, the intermittent regimen turn out to be better in
terms of safety.

Boushey et al. found a better ACQ score improvement
with continuous budesonide use as compared to as and
when needed budesonide use in mild persistent
asthmatics.®® However, in the present study both the
groups had almost same impact on ACQ score
improvement although there was late response (at 4
week) obtained in as and when needed therapy. The
probable reason is patient’s tendency to take medicine
only when the symptoms become severe enough to
tolerate, in as and when needed group. Likewise,
Turpeinen et al. concluded similar effect of both the
strategies.*®

According to Papi et al. asthma free days (AFD) were
equally improved in both the groups.* Likewise Zeiger et
al. said that improvement in AFD was not much different
in daily and intermittent budesonide use in young
children.? The present study go in favour of Zeiger et al.
and Papi et al. and observed that both the treatment
regimens were equally effective in improving AFD,
probably the occurrence of exacerbations was same and
also no significant difference in need for rescue
medication.??? Indeed there is increasing evidence that
glucocorticoids have a relatively rapid suppressive effect
on inflammation and the prn (pro re nata) combination
treatment could be easier than a fixed daily anti-
inflammatory regimen, thus encouraging adherence.?®

Exacerbations are clinically identified by being outside
the patient’s usual range of day-to-day asthma variation.
Turpeinen et al. who compared only budesonide in
children with mild persistent Asthma, found fewer
exacerbations during months 7-18 with continuous
regimen than as and when needed regimen. Sposato et al.
compared budesonide in combination with bronchodilator
as daily and intermittent regime in adults with mild to

moderate persistent asthma found daily treatment better
to prevent asthma related exacerbations.’®?* While in
Papi et al. and Boushey et al. who compared budesonide
as daily and as needed regimen, observed that both
regimens were equivalent in terms of preventing asthma
exacerbations. % Present study also found that the
incidence of occurrence of exacerbations were almost
similar with both the treatment groups. The probable
reason being proper and an equal use of rescue medicine
in both the groups.

The lung functions although not improved significantly
but they were static throughout the study duration. So the
overall impressions of both the regimens are equally
effective in preventing further decline in lung functions,
over 6 weeks of period. Papi et al. found an equal
improvement in FEV1 with both the strategies and more
improvement in FVC with intermittent use of
combination therapy.?* Likewise Boushey et al. declared
an equal improvement in morning PEFR with both the
daily and intermittent use of budesonide.’’ While
according to Turpeinen et al. there was a greater
improvement in FEV1 with continuous regimen.18
Sposato et al. conclude that both strategies showed
similar effect on lung functions and even a 4-year period
of time is insufficient to assess the decline in FEV1 in
asthma.® But a 8-week period is probably not long
enough to understand if the two treatments can influence
the improvement in lung functions in a different way.
This is possibly because of the delayed effect of inhaled
corticosteroids on remodelling. The beneficial effects of
it on remodelling when observed, achieved only after 12
months of treatment, much slower than their anti-
inflammatory effect.?

Rescue medication intake was also similar with both the
treatment regimens. The reason may be similar control of
asthma related symptoms as per assessed by Asthma
control questionnaire (ACQ) scores and Modified Borg
dyspnea score (MBS) with both the regimens. Papi et al.
and turpeinen et al. also observed the similar effect.'®%
However, in Papi et al. a lesser number of rescue
medicines were required with intermittent strategy.*

In the present study, modified Borg dyspnea score was
definitely improved with time in both the treatment
regimens and reduction in the perception of dyspnoea by
the patient, improvement was a little earlier (from 2nd
week) with continuous use of therapy as compared to as
and when needed therapy. Intergroup comparison
declared both the regimen equally efficacious in
improving Borg dyspnea score.

Observations of VAS seems that, Patients on continuous
therapy were more satisfied with their treatment than the
patients on as and when needed therapy, the reason
probably being early control of asthma related symptoms
as assessed by asthma control questionnaire score and
Borg dyspnea score with continuous therapy.
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If we see total intake of medicines it was significantly
low (p=0.000) in as and when needed group in
comparison to daily treatment but there was no
correlation found between adverse drug reactions and
total drug intake. Probably the 8 week duration is not
enough for the occurrence of ADRs, hence the correlation
could not be applied. Even the real sparing effect of as
and when needed combination cannot be established in
this study, as we did not titrate the dose of inhaled
glucocorticoid and formoterol in the combination, we
believe that our findings are of interest. In fact, because,
(a) discontinuation rates of regular asthma medications
are very high, (b) the common overreliance on
bronchodilators alone is associated with increased
morbidity and mortality 28 and (c) the overall effect of
regular inhaled glucocorticoids is modest, so it is suggest
that as and when needed (prn) combination should be
considered and further investigated as a treatment
option.?’

The overall impression of the present study is that, both
the treatment strategies i.e. daily budesonide/formoterol
combination and as and when needed
budesonide/formoterol combination by inhalational route
were equally effective as far as improving ACQ score,
controlling exacerbations, asthma free days, improvement
of the lung functions, need for rescue medication,
modified borg dyspnea score, safety and tolerability is
concerned.

CONCLUSION

Since as and when needed budesonide and formoterol
combination regimen showed almost similar results, to
daily regimen in terms of efficacy and safety with
significantly lesser use of drugs. It seems that as and
when needed regimen can be an alternative to continuous
therapy, with the use of rescue medications during
worsening of symptoms in management of moderate
persistent asthma. However, patients on daily therapy
were found to be more satisfied with their regimen.

Limitations

It was conducted in a single hospital, so the results may
not be generalizable. However, all the patients enrolled
were registered in the study hospital as asthma patients
for a minimum of previous 6 months and the institute was
a tertiary referral center. The real sparing effect of as and
when needed combination cannot be established in this
study, as we did not titrate the dose of inhaled
glucocorticoid. It could also be argued that a shorter
study period might have not allowed us to detect a higher
number of exacerbations and drug related side effects.
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