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Abstract
The exposure to tobacco smoke could cause bronchoconstriction and acute asthma attack. Smoking asthmatics have an insufficient
therapeutic response to the standard therapy and unsatisfactory improvement of the respiratory function.
In a randomized parallel study, a therapeutic response to inhaled fluticasone propionate in a dose of 250 µg twice per day was determined in 38 asthmatics with mild asthma, smokers and nonsmokers. Short-acting ß2 agonist (salbutamol) in a dosage of 0.1 mg/per inhaled dose was used as a rescue medication when needed. In patients, asthma was detected with a positive metacholine test and/or positive
bronchodilatator response of > 12% with ≥ 200 ml increase of FEV1. They were randomized in two groups according to sex, age and starting values of FEV1. Before and after 6 weeks of treatment with fluticasone propionate of the previously corticosteroid-naive patients, lung
function test (spirometry) was performed.
A statistically significant effect (p<0.05) was achieved during the fluticasone propionate therapy in a group of non-smoking asthmatic
patients. The same effect was not seen in the group of smoking asthmatics. Although the percentage of elevated FEV1 values was small, it
was satisfactory because of the starting FEV1 values in patients with mild asthma.
More studies are needed in asthmatics determining the asthma symptom score, the number of night awakenings due to asthma, the
asthma exacerbations and the frequency of rescue therapy usage which will define the altered therapeutic response to inhaled corticosteroids in smoking asthmatics.
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Introduction
According to the World Health Organization in 2015,
there were 1.1 billion smokers in the world, and although
it has been a declining habit worldwide, the prevalence is
increasing in the Eastern Mediterranean region and Africa.
* arso66@yahoo.com

The prevalence in Europe in 2012 was 39% among men and
19.3% among women aged 15 and more (Global Health
Observatory data, 2015). The active tobacco smoking is
associated with poor asthma control among adults whereas
the passive smoking (environmental tobacco smoke) is the
reason for wheezing in childhood associated with asthma.
Smoking is a trigger factor for asthma attacks. In most of
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the developed countries approximately 17-35% from the
asthmatics are smokers (Thomson et al., 2004).
The following factors contribute towards reduced respiratory function among active smokers with asthma: the
number of smoked cigarettes, the presence of wheezing,
low body mass, a low forced expiratory volume in 1 second (FEV1) or a low ratio between FEV1 and FVC where
FVC represents forced vital capacity, additional professional exposition and air pollution. Also, smokers with asthma
had also reduced compliance (i.e. the patients were not using the prescribed drugs because of the feeling that they did
not have any effect). Apostol et al. in 2002 conducted a research with 4000 adults from 18 to 40 years old, evaluating
the decline of FEV1 over a ten year period. It has been established that among non-smokers without asthma the annual decline in FEV1 was 8.5%, among non-smokers with
asthma 10.1%, among smokers without asthma 11.1% and
the highest decline of FEV1 was detected among smokers
with asthma: 17.8%. Faster decrease of FEV1 in asthmatic smokers compared to asthmatics who do not smoke has
also been detected in other studies (Tamimi et al., 2012;
Viegi et al. 2003). However, among smokers with asthma that stopped smoking, after the first week, a statistically significant increase in FEV1 was noticed (Chaudhuri et
al., 2006 ). In ex-smokers and non-smokers with asthma,
Thompson and Spears found improvement of FEV1 and
asthma control (Thomson and Spears, 2005). Tonnesen and
his coworkers (Tonnesen et al., 2007), also found that if the
patient had stopped smoking, the rate of decline of FEV1
significantly decreased similar to a non-smoker. However,
despite a possible increase of FEV1 after smoking cessation, FEV1 would never reach the values of a never-smoker.
According to Chalmers and his coworkers (Chalmers
et al., 2001) asthmatic smokers have an increased number
of cells in the bronchoalveolar lavage, in which neutrophils
are more prevalent, in contrast to non-smoking asthmatics; while the number of eosinophils has a decrease in percentage among asthmatic smokers compared to asthmatic non-smokers. The guidelines for treatment of bronchial asthma recommend the inhaled steroids as the most effective anti-inflammatory treatment of asthma (National
Heart, Lung and Blood Institute and world Health Organization. National Asthma Education Program, 1997; BTS/
SIGN,2003). It was shown that the inhaled steroids reduce
the symptoms and the exacerbations and they improve the
respiratory function (Barns and Ulrik 2015; Barnes et al.,
1998). They lead to a reduction of the risk for death from
asthma (Barnes et al., 1998; Lanes et al., 2002).
The aim of the study was to evaluate the altered therapeutic response to the recommended average therapeutic
doses of fluticasone propionate on the respiratory function
among smokers with mild asthma. Objectives of the study
were to determinate the difference between FEV1 before
and after inhaled corticosteroid treatment in smokers and
nonsmokers with mild asthma.

Material
In a randomized, parallel study an investigation was
done with 38 asthmatics with mild asthma. Among patients,
within the age group of 18-50 years asthma was detected
with previously positive dose-provoking methacholine test
and/or a positive bronchodilator response from >12% with
≥200ml increase in FEV1. The age of the patients included
was limited to 50 years, in order to avoid the inclusion of
patients with COPD. Because of the same reasons, patients
that smoke more than 40 cigarettes per day or patients
that have been smoking more than 15 years have not been
included.
The patients were randomized in two groups,
according to gender, age and starting FEV1, group of
smokers and non-smokers, among which the therapeutic
response to inhaled fluticasone propionate was determined.
Considered for non-smokers were persons who have never
smoked, or have been smoking only for two years during
their whole life, or stopped smoking at least one year before
the examination. Considered for smokers were those who
smoke 10-40 cigarettes per day or had a smoking history of
2 to 15 years, but without diagnosis of COPD.

Design of the study
At the beginning of the research, demographic information, information regarding the beginning and duration
of the asthma, symptoms of the disease, past diseases, family, social and pharmacological anamnesis were obtained
from the history of the patient. All patients who smoked
were advised to stop smoking, but those who refused were
included in the study as asthmatic smokers. During the
study, the condition of the patients was followed by outpatient monitoring.
In all patients, previously untreated with inhaled corticosteroids, the spirometric tests were made by using a
Power-Cube spirometer. Tests were done before and after 6 weeks of treatment with fluticasone propionate. Patients were treated according to the criteria and recommendations of the Global Initiative for Asthma (GINA) and according to adopted national programs for the treatment of
asthma in the Republic of Macedonia (Global Initiative for
Asthma, GINA, 2017).
The therapeutic response to inhaled fluticasone propionate, measured by FEV1 was determined among patients
at a dose of 250μg twice a day (total daily dose of 500μg).
As a facilitator drug, a short-acting ß2 agonist – bronchodilator, salbutamol from 0.1mg, per inhaled dose, was used
if needed. FEV1 was expressed in percentage from the predicted normal value for each person according to race, gender, age, height and weight.
For statistical analysis descriptive methods, a method
with mean value, standard deviation, Mann Whitney test
and confidence interval of 95% (p<0.05) were used.
Maced. pharm. bull., 62 (2) 43 - 47 (2016)
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Results
Pulmonary function was analyzed in a group of 38
patients with mild asthma, 16 smokers and 22 non-smokers
(Fig.1).

Fig. 1. Smokers and non-smokers with asthma.
There is no significant difference obtained between the
two groups according to the age and the values for FEV1
before the beginning of the examination (Table 1; Fig. 2).
There is no statistically important difference between
the values for FEV1 before the beginning of the examination
(Table 2; Fig. 3).
After six weeks of treatment with inhaled fluticasone
propionate with a dose of 250mg twice per day (a total
daily dose of 500 mg), a statistically significant positive
effect for FEV1 (p<0.05) was obtained from the therapy
Table 1. Age distribution of asthmatic patients
Mean

Mean Valid N Valid N Std. Dev. Std. Dev.

27.77273 28.62500

22

16

6.301412 4.631414

with fluticasone propionate among the group of asthmatic
non-smokers compared to the effect of the therapy for the
group of asthmatic smokers (Table 3; Fig. 4). Although the
values of FEV1 given in percentage of improvement are
small, they are satisfactory for initial spirometric values of
patients with mild asthma.
As in our survey, the perceived reduced benefit of
corticosteroid therapy among the asthmatics exposed to
cigarette smoke due to reduced sensitivity has also been
demonstrated in several other studies, starting in 1996 by
Pedersen and his coworkers (Pedersen et al., 1996). They
found out that within 3 months of treatment with inhaled
corticosteroid (ICS) – budesonide at a dose of 1600 mg per
day, there was an excellent response among non-smoking
asthmatics, with statistically significant increase of FEV1,
but this effect was completely absent among the asthmatic
smokers, treated with the same product during the same
period of time. Tomlison and coworkers (Tomlinson et al.,
2005) during a 12 week survey, demonstrated that up to
2000 mg per day of inhaled (inhalation) beclomethasone
was necessary among asthmatic smokers in order to
achieve some positive effect on the peak expiratory flow
– PEF, but even that effect was much smaller from the
achieved effect with only 400 mg per day beclomethasone
among non-smokers with asthma. There was a similar
unwanted and inappropriate response obtained in a
treatment with fluticasone propionate at a dose of 1000 mg
per day. Even the use of oral prednisolone did not give the
desired effects among asthmatic smokers. Furthermore,
two other randomized controlled studies among smokers
with asthma, proved that the effectiveness of the therapy
is disrupted after a short period of treatment with inhaled
or oral corticosteroids (Chalmers et al., 2002; Chaudhuri
et al., 2003).

Table 2. FEV1 values before examination
Mean

Mean Valid N Valid N Std. Dev. Std. Dev.

85.04545 84.93750

22

16

3.199364 3.567796

Mann-Whitney U test (p=0.6693)

FEV1 – Forced Expiratory Volume in 1 second, M% – mean value
expressed in percentage of predicted values, SD% - standard deviation
expressed in percentage of predicted values, Mann-Whitney U test
(p=0.9286)

Fig. 2. Age distribution of asthmatic patients.

Fig. 3. FEV1 values before the examination.
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Table 3. FEV1 values after therapy
Mean

Mean Valid N Valid N Std. Dev. Std. Dev.

93.18182 85.81250

22

16

4.182006 3.290770

FEV1 – Forced Expiratory Volume in 1 second, M% – mean value
expressed in percentage of predicted values, SD% - standard deviation
expressed in percentage of predicted values,
Mann-Whitney U test (p=0.0000)

smokers, despite the several weeks of treatment.
The test for determination of the lung function (FEV1)
had worse results among asthmatic smokers.
There was an altered therapeutic response towards
inhaled corticosteroids in average doses which it was not
sufficiently expressed among asthmatics who smoke.
Among smokers with asthma, other treatment
modalities are needed, like increasing the dose of
inhaled corticosteroids, use of combined bronchodilator/
corticosteroid therapy and/or adding low doses of
aminophylline.
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Резиме
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Изложеноста кон димот на тутун може да биде причина за бронхоконстрикција и акутен напад на астма.
Астматичарите кои пушат имаат инсуфициентен терапевтски одговор кон стандардната терапија и незадоволително
подобрување на респираторната функција.
Во рандомизирана паралелна студија, беше одреден терапевтскиот одговор кон инхалаторен fluticasone propionate
во доза од 250 µg два пати на ден кај 38 астматичари со лесна астма, пушачи и непушачи. Како лек за итна помош
беше користен по потреба кратко делувачки ß2 агонист (salbutamol) во доза од 0.1 mg/во една инхалација. Кај
пациентите астмата беше докажана со позитивен метахолински тест и/или позитивен бронходилататорен одговор од
> 12% со ≥ 200 ml зголемување на форсираниот експираторен волумен во 1 секунда (FEV1). Тие беа рандомизирани
во две групи според пол, возраст и почетни вредности на FEV1. Тестот за одредување на белодробната фунција
(спирометрија) беше направен пред и по 6 неделен третман со fluticasone propionate кај пациенти кои претходно не
користеле кортикостеоидна терапија.
Во групата на астматичари – непушачи беше добиен статистички значаен одговор (p<0.05) по терапијата со
fluticasone propionate. Позитивниот ефект изостана во групата на астматичари – пушачи. Иако процентот на
зголемување на вредностите на FEV1 беше мал, истиот беше задоволителен поради почетните вредности на FEV1
кај пациентите со лесна астма.
За да се дефинира изменетиот терапевтски одговор кон инхалаторните кортикостероиди кај астматичари – пушачи
потребни се повеќе студии кои ќе го одредат и астма симптом скорот, бројот на ноќни будења поради астмата, астма
егзацербациите и честотата на користење на терапијата за итна помош.
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