
Abstract. – Objectives: Many asthmatics
take therapy intermittently because of their
scarce compliance. It is not known if this is ef-
fective in controlling and slowing down the lung
function decline in asthma. Our aim was to com-
pare the effect of a regular treatment and an in-
termittent one on some clinical aspects and on
the forced expiratory volume 1 (FEV1) decline in
165 persistent asthmatics with FEV1 >70% (60
men; age 40.87±14.05; FEV1 95.03±13.1%), in a
retrospective way over 4 years. 

Patients and Methods: Eighty-four patients
took inhaled corticosteroids (ICSs) plus long-
acting bronchodilator agents (LABAs) regularly
(Regular) and 81 patients took ICSs plus LABAs
intermittently for short periods when symptoms
appeared (Intermittent).

Results: Less patients (p<0.05) took oral corti-
costeroids, short-acting bronchodilators as need-
ed in Regular compared to Intermittent. More pa-
tients increased the therapy (step-up) in Intermit-
tent (p<0.01) More patients reported a subjective
improvement while fewer reported a worsening in
Regular (p<0.05). After 4 years, the variation in
maximal mid expiratory flow (FEF25-75) was lower
in Regular (-159.40±472.79 ml/sec; CI 95% -261.99,
56.82) than in Intermittent (-324.44±569.97 ml/sec;
CI 95% -450.48, -198.41); whereas the FEV1 decline
was similar between Regular (-276.97±199.37 ml;
CI 95% -316.24, -229.71) and Intermittent (-317.65±
194.05 ml; CI 95% -360.56, -274.74). In males and
females, in smokers and non-smokers no differ-
ences were found in the FEV1 decline. 

Conclusions: In conclusion, the Regular use
of ICSs plus LABAs is better than the irregular
use of them in controlling asthma over a long
period of time. Whereas, after 4 years the Regu-
lar treatment may not decrease the FEV1 decline
more effectively than the Intermittent therapy.
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Introduction

Bronchial asthma is a chronic inflammatory
disease of the airways characterized by a more
accelerated pulmonary function decline com-
pared to healthy subjects1-9. Chronic airway in-
flammation determines a progressive worsening
in bronchial obstruction through airway remodel-
ling, which is probably responsible for a lung
function decline over time3,5. The treatment of
this airway inflammation is based on regular use
of inhaled corticosteroids (ICSs)1,2. In fact, the
anti-inflammatory therapy with regular use of
ICSs reduces the exacerbations, improves the
symptoms and the quality of life1,2. This therapy
could also slow down the functional decline in
bronchial asthma4,7-11 and reduce mortality12,
therefore, confirming their fundamental role in
asthma treatment. A remarkable number of pa-
tients with bronchial asthma (more than 50%) is
often inclined to interrupt asthma medication or
take it for short periods because of their poor
perception of symptoms13,14. It is not known if an
intermittent therapy with ICSs can be as effec-
tive as a regular treatment in controlling asthma
and in slowing down the decline in FEV1 in the
long term. An intermittent therapy with ICSs
plus long-acting bronchodilator agents (LABAs)
(taken for short-periods when symptoms appear)
could have a similar clinical effect after 1 year in
comparison to a regular therapy15. A regular
low-dose therapy with ICSs could also have a
similar effectiveness compared to a regular high-
er-dose treatment with ICSs16,17. On the other
hand, the interruption of ICSs may be followed
by frequent exacerbations18. Therefore, since
there is a large number of asthmatics who take
their therapy for short periods because of poor
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compliance to the treatment, it is important to es-
tablish if an intermittent therapy guided by
symptoms could be a valid option to a regular
treatment. 

This study aims at examining, retrospectively
and in real life, the effect of a therapy with ICSs
plus LABAs taken intermittently compared to
ICSs plus LABAs taken regularly by a group of
persistent asthmatic patients with FEV1 >70% on
the lung function decline and on some clinical
aspects over a period of approximately 4 years. 

Patients and Methods

One hundred and sixty-five consecutive persis-
tent asthmatic patients with FEV1 ≥70% were se-
lected from our specialist respiratory outpatient
Department data file and were retrospectively
evaluated. The clinical asthma diagnosis had to
be confirmed by a methacholine test or by a re-
versibility test with salbutamol in all patients.
They had to have undergone a clinical and func-
tional (spirometry) out-patient checkup in 2003
or 2004 and repeated in 2006 or 2007. All pa-
tients were under therapy (inhaled corticosteroids
combined or not with LABAs) and well-con-
trolled by it at the moment of the first clinical
and functional check-up (in 2003 or 2004).

The patients were divided into 2 groups on the
basis of two different levels of therapy taken in
the periods between 2003-2004 (first check-up)
and 2006-2007 (second check-up). A group of 84
pts (age: 42.79±14.98yrs; 37M-47F; FEV1:
93.2±12.61%) regularly took ICSs combined
with bronchodilators (Regular; higher level of
anti-inflammatory therapy). A group of 81 pts
(age 39±13yrs; 26M-55F; FEV1: 96.85±13.43%),
irregularly took ICSs combined with bron-
chodilators (Intermittent; lower level of anti-in-
flammatory therapy), after a period of regular
therapy (until 2003 or 2004 in Intermittent). The
patients that took ICSs less 6 month per year (in
the considered period) were included in Intermit-
tent group. The differences in these 2 groups
were due to the length of time in which the treat-
ment was taken in the considered period (shorter
in Intermittent). After 2003-2004, the patients in
the Intermittent took their therapy only when
symptoms appeared or in the worst seasonal peri-
od and they interrupted the therapy when their
symptoms disappeared. This group freely decid-
ed when to start and interrupt their therapy. All

patients interrupted the recommended therapy
because of scarce compliance to the treatment or
because of their reduced perceptions of symp-
toms. 

All available information was gathered from
medical records and after the last check-up (at
the end of considered period), all patients an-
swered a telephone questionnaire which aimed at
supplementing any lack of data in the clinical
records. The information concerned: when their
asthma had been diagnosed, if they had allergies,
if they suffered from rhinitis (and eventual thera-
py), whether they had smoking habits or not and
if they were taking their therapy regularly or ir-
regularly, the daily dose and for how long. Fur-
thermore, they were also asked if they had taken
any oral corticosteroids and/or antibiotics and/or
short-acting bronchodilators (in addition to the
LABAs used) and/or if they had undergone any
urgent care visits and/or hospitalization for asth-
ma exacerbation during the period of study. In
addition, they were asked if they had reduced or
increased the therapy and if the state of their dis-
ease had improved, worsened or had not
changed. The information obtained at the begin-
ning of the study period was considered as the
baseline features. The smoker group was formed
by both current smokers and ex-smokers and this
status was defined at the start of the study.

If there had been any changes to the therapy,
only the drug used for the longest period was
taken into consideration.

All subjects gave informed consent to the use
their data for research and the protocol was ap-
proved by the local Ethical Committee. 

Functional Testing
The spirometry performed at the beginning

and at the end of the study were taken into con-
sideration for analysis. The FEV1, forced vital
capacity (FVC) and maximal mid expiratory
flow (FEF25-75) measured at the beginning of the
study were considered as baseline. The decline
in FEV1, in FVC and in FEF25-75 was obtained
by calculating the difference between the ab-
solute values measured at the end and at the be-
ginning. Initial spirometry had to be performed
in the first  6 months (usually in Febru-
ary/March) of the first year, while the final
spirometry had to be performed during the sec-
ond semester (usually in October/November) of
the last year in the considered period. The
study mean time (expressed in months), be-
tween the first and last spirometry, was calcu-
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Regular Intermittent

N° patients (M/F) 84 (37/47) 81 (23/58)
Age yrs 42.80 ± 14.99 38.89 ± 12.80
Years of asthma 9.50 [3-16] 6 [3-11]

Period of study 43.7 ± 2.73 43.62 ± 2.93
(months)*

N° smokers 9 (10.7%) 16 (19.8%)
N° patients with rhinitis 70 (83.3%) 62 (76.50%)
N° patients allergic 55 (65.5%) 45 (55.6%)
to pollens
N° patients allergic 52 (61.9 %) 50 (61.7%)
to other inhalants

Negative Prick tests 10 (11.9%) 12 (14.81%)
FEV1% 93.27 ± 12.61 96.85 ± 13.44
FEV1 (L) 2.95 ± 0.84 3.1 ± 0.9
FEV1/VC 73.28 ± 10.82 75.72 ± 9.69
FVC% 99.34 ± 11.75 99.78 ± 12.74
FVC (L) 3.74 ± 1.01 3,77 ± 1.01
FEF25-75% 61.55 ± 23.37 71.28 ± 23.5°
FEF25-75 (L/sec) 2.37 ± 1.15 2.87 ± 1.23°

Table I. Patients’ characteristics at beginning of the study
period.

The continuous variables are expressed as mean (± standard
deviation) and median (interquartile range [IQR]) and cate-
gorical values are expressed as number of cases (percent-
age). *The period of study has been considered between the
first and the last check-ups. The functional baseline values
were those of the first checkup; °t test, p<0.05.

Regular Intermittent

Montelukast 35 (41.7%) 23 (28.4%)
Fluticasone 30 (35.7%) 37 (45.7%)
Budesonide 51 (60.7%) 40 (49.4%)
Beclometasone 3 (3.6 %) 4 (4.9%)
Cromons 4 (4.76%) 5 (6.17%)
Salmeterol 23 (27.38%) 27 (33.33%)
Formoterol 43 (51.19%) 34 (41.97%)
Fixed-combination 20 (23.8%) 26 (32.09%)
fluticasone + salmeterol

Fixed-combination 28 (33.33%) 21 (25.92%) 
budesonide + formoterol

Theophyllines 1 (1.19%) 1 (1.23%)
Nasal corticosteroids 28 (33.33%) 20 (24.69%)
Nasal cromones 8 (9.52%) 5 (6.17%)
Antihistamines 25 (29.76%) 21 (25.92%)
Immunotherapy 16 (19.04%) 18 (22.22%)

Table II. Number of patients that took the drugs, listed be-
low, during the study.

The patients took Montelukast for short periods (<6 months
per year) in both groups. Broncodilators were always took
in combination with inhaled corticosteroids.The nasal thera-
py and antihistamines were taken in case of need or for
short periods. Immunotherapy was prescribed before and/or
during the study. p>0.05 (χ2 test).
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lated. The pre-bronchodilator value and the
spirometry with the highest FEV1 value (when
more than one test had been performed in the
first or second semester) were taken into con-
sideration. The same spirometer was used and
regularly calibrated over the time of the study.

Statistical Analysis
All continuous variables were expressed as

mean standard deviation (SD) and median (inter
quartile [IQR] range) and categorical variables
as number of cases (percentage). All variables
were checked for normal distribution (Kol-
mogorov-Smirnov‘s test) and parametric and
non parametric tests were performed according-
ly. The homogeneity of variances was checked
by the Levene test. 

Comparison of continuous variables among
the groups was performed either by using a t-test
for two independent sample or the Mann-Whit-
ney-Wilcoxon test. 

The categorical variable frequencies were
compared by chi-square analysis.

All calculations were done by using SPSS,
MedCalc and Prism statistical software. A p<0.05
was considered significant.

Results

The measured parameters were similar in both
Regular and Intermittent at the moment of recruit-
ment with the exception of FEF25-75 (Table I). 

The number of subjects that took other asthma
drugs, listed in Table II, was similar in the 2
groups. Montelukast was taken by 35 and 23 pa-
tients for a short period in the Regular and Inter-
mittent, respectively (many took Montelukast in
the last year of observation because of an aggrava-
tion of the symptoms) (Table II). Montelukast was
taken for approximately 3 and 8 months by the
Regular and Intermittent, respectively (p>0.05;
Table III). The estimated daily dose of the differ-
ent ICSs taken was similar in the 2 groups (Table
III). The estimated length of treatment using in-
haled corticosteroids was obviously shorter in the
Intermittent (Table III). Therefore, ICSs had been
taken for approximately 43-44 months by the Reg-
ular, whereas, they were taken for 12-16 months
by the Intermittent (p<0.001; Table III). The bron-
chodilators used (Table II) were inhaled for the
same length of time as the ICSs. Approximately
80% of the patients in both groups took LABAs
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combined with ICSs; obviously these drugs were
used less in Intermittent (Table III).

The patients who took oral corticosteroids
and/or antibiotics or short acting bronchodila-
tors in case of need (at least once) because of
symptoms or bronchial asthma exacerbation,
were less (p<0.05; χ2 test) in Regular compared
to the Intermittent (Figure 1). However, in Inter-
mittent the other patients, who did not use oral
corticosteroids and /or SABAs, retook the pre-
scribed therapy when the symptoms reappeared.
The patients who required urgent care visits
and/or hospitalization in the 2 groups were sim-
ilar in number. More patients increased the ther-
apy (step-up) in Intermittent (p<0.01; χ2 tests;
Figure 2); they mainly retook their therapy in a
regular manner. The number of patients, which
reported either an improvement or a worsening
in the disease at the end of the study period, was

significantly different in the 2 groups (Figure 3;
p<0.01; χ2 tests). Better results were obtained in
Regular, while worse results were obtained in
Intermittent.

The decline in FEV1 and FVC obtained over
approximately 44 months, was similar (p>0.05;
Table IV) in both groups. Whereas, the variation
in FEF25-75 was lower (p<0.05; Table IV) in Regu-
lar than in Intermittent. The sub-analysis of the
decline in FEV1 did not show any differences
when comparing males and females, smokers
and non-smokers (Figure 4). 

Discussion

This study has analysed the effect of a regular
or an intermittent treatment in the long term in

B. Sposato, A. Pammolli, L. Bove, R. Barzan, A. Ricci, M. Scalese, S. Mariotta, C. Franco

Regular Intermittent

Daily dose Period of use Daily dose Period of use
(µg) (months) (µg) (months)

Montelukast – 3 [2-6] – 8 [4-12]
Fluticasone 687.5 [500-781.25] 43.50 [40.75-45.25]* 500 [500-750] 16 [12-16]*
Budesonide 640 [480-680] 43 [42-45]* 640 [400-660] 12 [12-16]*
Beclometasone 400 44 [42-45] 400 [325-400] 12 [9-15]

Table III. The estimated daily-doses and length of time of the various inhaled corticosteroids and Montelukast taken during
the study.

The variables expressed as median (interquartile range [IQR]). *Mann-Whitney-Wilcoxon’s test: p<0.001.

Figure 1. Percentage of patients that took oral corticosteroids and/or antibiotics, short acting β2-agonist as needed, or that ne-
cessitate of an urgent care visit or hospitalization for asthma exacerbation in the 4-years study. p<0.05: comparison between
the two groups (χ2 test).
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real life. The regular use of ICSs combined with
LABAs for a long period of time (approximately
4 years) has been more effective in improving the
various clinical aspects analysed. In fact, a lower
use of systemic corticosteroids and LABAs as
needed, a less need to step up the therapy and an
improvement of the disease perception was ob-
tained with a regular rather than an intermittent

treatment. It is already known that a higher level
of corticosteroid therapy is more efficacious
rather than a lower anti-inflammatory treatment.
In fact, the dosage increase of budesonide alone,
from 200 to 400 µg and in combination with for-
moterol, can determine a progressive improve-
ment in morning peak expiratory flow, asthma
control and can lengthen the time to the first se-
vere asthma exacerbation16. Other studies which
was carried out for 3 and 5 years also showed
how budesonide was able to significantly reduce
the number of disease exacerbations, improve
asthma control and less additional asthma med-
ication use compared to placebo19,20. Further-
more, the discontinuance of inhaling budesonide
was often accompanied by exacerbation of the
disease18. Also the patients in treatment with flu-
ticasone/salmeterol 100/50 µg who “stepped
down” to either fluticasone or salmeterol or
Montelukast had a worsening in asthma control
and in lung function21. Patients who had a well-
controlled asthma by using inhaled fluticasone
twice-daily showed an increased rate of treat-
ment failure and decreased asthma control when
they switched over to Montelukast17. 

Whereas other studies disagree with the
above-mentioned papers, that is, taking a regu-
lar or an intermittent therapy with ICSs showed
an equivalent result in controlling asthma15,22.
In fact, the increase in morning PEF, the num-
ber of exacerbations, the post-bronchodilator
FEV1 and the quality of life were similar com-
paring a regular daily treatment with budes-
onide to an intermittent short-course corticos-
teroids treatment guided by a symptom-based
action plan alone after one year15. In addition,
the number of asthma-free days did not differ
between regular and intermittent budesonide
treatment in children22. Furthermore, there is
evidence that the regular use of β-agonist bron-
chodilators may be associated with adverse ef-
fects on respiratory health, whilst intermittent
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Figure 2. Percentage of patients that decreased (step-
down) or increased (step-up) or that did not change the ther-
apy obtained at the end of the study. p<0.05: the comparison
between the two groups (χ2 test).

Figure 3. Percentage of patients that reported an improve-
ment, a worsening or a stability in the disease obtained at
the end of the study. p<0.05: the comparison between the
two groups (χ2 test).

Regular Intermittent

Δ FEV1 (ml/) –272.98 ± 199.38 -317.65 ± 194.06
Δ FVC (ml) –190 ± 295.39 -224.2 ± 297.28
Δ FEF25-75 (ml/sec) –159.4 ± 472.79 -324.4 ± 569.9

Table IV. Decline in FEV1, in FVC and in FEF25-75 obtained
at the end of study period in the 2 groups.

The data are expressed as mean (± standard deviation).°t
test: p<0.05.
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use of corticosteroids may be of a long-term
benefit12. In particular, among subjects with air-
flow obstruction who reported asthma or per-
sistent wheeze, having been dispensed oral cor-
ticosteroids on an intermittent basis was associ-
ated with improved survival12. However, despite
some Authors find a similar results with regular
and intermittent therapy, a higher level of antin-
flammatory treatment using ICSs is able to re-
duce the inflammation more efficaciously than
a lower dose of ICSs. A short anti-inflammato-
ry therapy may not maintain the phlogosis of
the airways constantly low. The once a day
treatment with ICSs can be adequate for clini-
cal asthma control but inadequate to reduce air-
way inflammation in comparison to the twice-
a-day treatment23,24. In fact, after 16 weeks the
level of the fractional exhaled nitric oxide level
was significantly higher in the once-a-day
treatment (33.87 and 39.38 ppbs, at the begin-
ning and end of therapy, respectively, p<0.001),
in comparison to the twice-a-day treatment
(35.69 and 33.23 ppbs, at the beginning and
end of therapy, respectively)23. A similar asth-
ma control was found with an intermittent and
regular use of ICSs, but a greater improvement
in the percentage of eosinophils in the sputum
and in the level of the exhaled nitric oxide was
found with this last treatment15. Furthermore,
clinically meaningful improvements in asthma
control and in airway responsiveness, achieved
during a continuous treatment with ICSs, do
not persist after the treatment has been inter-
rupted25. Therefore, a regular treatment with in-
haled corticosteroids is certainly preferable to

obtain a greater reduction in airway inflamma-
tion and an optimal asthma control, how sug-
gested by guidelines1,2.

According to the results of our study, a regular
treatment compared to an intermittent one does
not decrease the decline in FEV1 after a 4-year
period. This is in agreement with some studies
where the therapy with corticosteroids did not
show any effects on the decline in FEV1

5,20,25-27.
In children with mild-to-moderate asthma, nei-
ther budesonide nor nedocromil is better than
placebo in slowing down the decline in FEV1

25,26.
After 5 years, treatments with budesonide or
placebo plus the usual asthma therapy demon-
strated a similar decline in FEV1 in adults20. An-
other study did not find any effects of a fluticas-
one therapy in comparison to placebo on the
FEV1 decline in asthmatic subjects with a rapid
lung function decline27. On the contrary, other
studies show a decrease of deterioration in FEV1

with ICSs4,7-11. This discrepancy makes the real
effect of ICSs on the natural history of asthma
uncertain28,29. However, in our study, the varia-
tion of FEF25-75 obtained was lower with the con-
tinuous treatment than with the intermittent use
of ICSs. The inflammation in asthma, particular-
ly in the early stages of the disease, is localized
mainly in the small airways rather than in the up-
per airways30,31 and this phlogosis is significantly
reduced by a corticosteroid therapy32,33. It is
probable that a longer and steady use of inhaled
corticosteroids could be more efficacious in re-
ducing inflammation on the small airways in
comparison to an intermittent treatment. The
treatment of inflammation in the peripheral air-
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Figure 4. The decline in FEV1 obtained in males and in females (A), in smokers and in non smokers (B) after 4 years. The
data are expressed as mean (±IC, 95%). No significant differences were found in all sub-groups (t-test).
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ways (with a regular use of ICSs) may determine
significant improvements in all asthma
outcomes34. FEF25-75 repeated measurement are
only valid when FVC remains unchanged30.
Therefore, it is probable that the therapy with IC-
Ss may slow down the deterioration of pul-
monary function over time. A 4-year period is
probably not long enough to understand if the
two treatment can influence in a different way
the decline in FEV1. 

No differences in the FEV1 decline were found
between males and females. This is in contrast
with the results of another study where the use of
inhaled corticosteroids is associated with a small-
er decline in FEV1 in men9. Men who used a
higher dose of ICSs had significantly less deteri-
oration in FEV1 than men using a lower dose of
ICSs9. This effect was not seen in women9. Other
Authors found a slowing down in the FEV1 de-
cline in both males and in females who were
treated with ICSs8,10. These conflicting results
may be due to the selection of asthma phenotype
where the therapy with ICSs is poor effective in-
to improve the lung function over time5,20,25-29.
Alternatively, only a 4-year period of time is in-
sufficient to assess the decline in FEV1.

No differences in the FEV1 decline were found
neither between smokers nor non-smokers when
the two treatments were compared. Furthermore,
smoking did not seem to be a risk factor for a
greater decrease in lung function. According to
some Authors, pulmonary function decline is
more accelerated in asthmatic smokers rather than
in non-smokers3. However, it seems that only
asthmatic patients who smoke and are not treated
with ICS, have a greater decline in lung function
than asthmatic patients who do not smoke11. In
fact, smokers and non-smokers, with mild persis-
tent asthma in therapy with inhaled budesonide,
show a similar result on the lung function decline
which is in line with our results11. The lack of an
association between smoking and lung function
deterioration in asthmatics treated with ICSs was
also observed by other Authors10.

In conclusion, the regular use of ICSs plus
LABAs is a better therapeutical strategy than an
irregular use of ICSs plus LABAs in controlling
asthma over a long period of time in real life.
Whereas, the regular treatment does not seem to
slow down the decline in FEV1 more efficacious-
ly than the intermittent therapy after 4 years.
Prospective controlled studies, carried out for a
longer period of time, are necessary to confirm
these results.
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