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Abstract

Smoking in asthmatics is responsible for the worsening of asthma symptoms, more frequent asthma exacerbations and hospitalizations
and lowered quality of life. In smoking asthmatics the designated doses of the inhaled corticosteroid treatment are usually insufficient to
accomplish total asthma control.

Out of 54 screened adult patients up to 50 years old with mild asthma, 38 were involved in the study. They were divided in two
groups: smokers and non-smokers. They received a total daily dosage of 500 pg of inhaled fluticasone propionate. A rescue medication, a
short-acting B2 agonist (salbutamol) in a dosage of 0.1 mg/per inhaled dose, was used when needed. Asthma was diagnosed by a positive
metacholine provocation test and/or a positive bronchodilatator response.

An asthma control test i.e. the ACT-TM questionnaire was performed before the beginning of the study and 6 weeks after the treatment
with fluticasone propionate of the previous corticosteroid-naive patients. A statistically positive response (p<0.05) was reached in favor of
non-smoking asthmatics.

It can be concluded that ACT is a reliable tool to assess the effect of the topical corticosteroid treatment in non-smoking and smoking
asthmatics. An achievement of better asthma control could be expected among both of the examined groups, but the effect of the intervention
in the therapy is estimated to be more expressed within the group of asthmatic non-smokers.

In smoking asthmatics there is a need for other therapeutic modalities such as increasing the dosage of inhaled corticosteroids, usage
of combination therapy and/or adding low doses of aminophylline.
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similar to those of non-asthmatics. Thankfully, in recent
years data shows that smoking was less frequent among
asthmatics than general population (26 vs. 31%) (Cerve-
ri et al., 2012). Still, there is a higher incidence of smok-
ers with asthma among adolescents and asthmatics living
in developing countries. These groups are more frequent-
ly treated by the Units for emergency medical assistance

Introduction

The prevalence of smokers in the USA is 16.7% among
men and 13.6% among women (CDC, USA, 2015). In the
past, the prevalence rates of smoking in asthmatics were
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(Emergency departments), up to 35% (Kauppi et al., 2014).
It is well known that the exposure to tobacco smoke
can cause bronchoconstriction and acute asthma attack,
worsening of asthma symptoms and decline in FEV 1, more
frequent asthma exacerbations, more frequent hospitaliza-
tions, lowered quality of life, as well as altered or insuffi-
cient therapeutic response to the standard therapy, envis-
aged in the global guidelines for asthma treatment around
the world (Thomson et al., 2005; Thomson et al. 2013).

Tobacco smoke has an effect on the immune system,
modifying the inflammation associated with asthma; it
causes oxidative stress, changes in the remodeling of the
respiratory airways and possible emphasis of the allergen-
ic sensitivity. Modified inflammation among smokers with
asthma is not very investigated, because most of the stud-
ies for asthmatics on which the effects of anti-inflamma-
tory therapy are followed are executed on a group of ex-
aminees with asthma that are non-smokers. A cause for
this phenomenon could be a possible corticosteroid resis-
tance among smokers with asthma, but the reason for this
is still insufficiently researched. It is assumed that the al-
tered response to corticosteroids may be a consequence of
an altered cellular inflammatory response (increased neu-
trophils or decreased eosinophils), changes in the relation
of a and B corticosteroid receptors (increased expression
of the glucocorticoid receptor ), increased activation of
proinflammatory transcription factors (NF «B) or reduced
activity of histone deacetylase. The altered therapeutic re-
sponse is particularly noticeable towards inhaled cortico-
steroid therapy. The anticipated doses are insufficient for
achieving full asthma control within smoking asthmatics
and there is an inadequate improvement of the respirato-
ry function.

In literature there is a suggestion for an alternative and
maybe only rational approach in favor of renewing the cor-
ticosteroid sensitivity with low doses of theophylline (Bra-
ganza et al., 2008; Barns 2003), using its anti-inflammato-
ry potential. It is considered that small doses of theophyl-
line products have anti-inflammatory and immunomodu-
latory effects on asthma and on chronic obstructive pul-
monary disease (COPD) (Cosio et al. 2009; Spearset al.,
2009). The low plasma concentrations of theophylline (5-
10mg/L) have an anti-inflammatory effect on asthma and
COPD, but do not have a bronchodilatatory effect (Barns
2003). According to Shah et al. and Wang et al. and their
coworkers, giving ICS and slowly released theophylline
has the same effect as applying a double dose of ICS and
that has been proven through asthma control, the symptoms
and the respiratory function (Shah et al., 2003; Wang et al.
2005). The latest scientific insights on the effect of smok-
ing on asthma confirm the existence of the altered thera-
peutic response among this specific phenotype of asthmat-
ics and they initiate new studies which would provide bet-
ter methods of treatment (Polosa et al., 2013).

Because of all of these facts it is very important to
evaluate whether there is any significant influence of the

usage of inhaled corticosteroids in smokers and non-smok-
ers with asthma on the tests which evaluate asthma control.

The aim of the study was to evaluate the influence
of inhaled corticosteroids on asthma control test (ACT)
among smokers and nonsmokers with mild asthma. Objec-
tives of the study was to determinate the improvement of
ACT during the standard regiment of average therapeutic
doses of fluticasone propionate in patients with mild asth-
ma (smokers and nonsmokers).

Design of the study

In a randomized, parallel study an investigation was
done among 38 adult asthmatics up to 50 years old with
mild asthma. Asthma was previously diagnosed with
standard tests according to Global Initiative For Asthma
(GINA) guidelines.The patients were randomized in two
groups according to gender, age and starting forced expira-
tory volume in 1 second (FEV1), a group of smokers and
a group of non-smokers, among which the therapeutic re-
sponse to inhaled fluticasone propionate was determined.
Non-smokers were considered persons who have never
smoked, or have been smoking only for two years during
their whole life, or stopped smoking at least one year be-
fore the examination. Smokers were considered those who
smoked 10-40 cigarettes per day or had a smoking histo-
ry of 2 to 15 years, but without diagnosis of COPD.To dis-
tinct the possible connection to Asthma/COPD Overlap
Syndrom (ACOS), patients that smoked more than 40 cig-
arettes per day or patients that have been smoking for more
than 15 years have not been included in the study.

Methods

At the beginning of the research, demographic infor-
mation, information about the beginning and the duration
of the asthma, symptoms of the disease, past diseases, fam-
ily, social and pharmacological anamnesis were obtained
from the history of the patient. All the smoking patients
were advised to stop smoking, but those who refused were
included in the study as asthmatic smokers.

In all patients the spirometry was performed using a
Power-Cube spirometer. The therapeutic response to in-
haled fluticasone propionate was determined among pa-
tients before and after 6 weeks of treatment on previously
steroid-naive patients using the asthma control test (ACT-
TM) questionnaire (Asthma Control Test). They received a
dose of 250 pg twice daily (total daily dose of 500 pg). As
a facilitator drug, a short-acting 32 agonist — bronchodila-
tor, salbutamol from 0.1 mg, per inhaled dose, was used by
need. ACT-TM score between 5-19 means poor control of
asthma and between 20 - 25 means well controlled asthma.

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.
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Results

Out of 54 screened patients with asthma, 38 were in-
volved in the research (Fig 1). The patients were divided in
two groups: smokers and non-smokers with asthma.

mincluded mnotincluded

Fig. 1. Percentage of included and excluded patients.

There was no significant difference obtained between
the two groups according to the duration of the asthma be-
fore the examination. (Table 1, Fig.2). There was not a sta-
tistically significant difference in ACT score in smokers
and nonsmokers before the examination (Table 2; Fig. 3). .

A statistically positive response (p<0.05) was obtained
with a comparative analysis among the ACT values after 6

Table 1. Duration of mild asthma in smokers and non-
smokers

weeks of treatment among the two examined groups of pa-
tients (Table 3; Fig. 4).

The test for asthma control was worse among asthmat-
ic smokers.

Asthma control test - ACT is a simple tool to assess
the asthma control in non-smoking and smoking asthmat-
ics (Gurkova et al., 2015). Smoking is associated with
poor asthma control (Haughney et al. 2008; McLeish et
al., 2010). In our study we also found that the ACT score
was worse in smoking asthmatics compared to non-smok-
ing asthmatics before the beginning of the inhaled cortico-
steroid treatment. Another big prospective study on asth-
ma control which was performed in 56 pulmonology cen-
ters in Italy proved that one of the main reasons for lack
of asthma control, despite poor adherence to therapy and
comorbidities, was exposure to smoking (Terzano et al.,
2012). After 6 weeks of treatment with an inhaled corti-
costeroid we found weak but statistically significant im-
provement of ACT in both groups of patients although
there are findings in literature that asthmatic smokers are
less responsive to inhaled corticosteroid therapy (Thom-
son et al., 2009). Improvement in ACT score was bigger
in non-smoking asthmatics. Novel therapies could improve
the outcome in asthma control i.e. combined treatment es-
pecially with extra-fine formulations of inhaled corticoste-
roids and long acting beta2 agonists could improve asthma
control and pulmonary function among former and current
smokers with asthma (Brusselle et al., 2012). Second-line
treatments for asthma also could improve the ACT score
(Wang et al., 2015).

Table 2. ACT score in smokers and nonsmokers before
the examination

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

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

6.454545 6.312500 22 16 2.939506 3.458685

18.63636 17.50000 22 16 2.300009 1.966384

Mean % — mean value expressed in percentage of predicted values, SD %
- standard deviation expressed in percentage of predicted values, Mann-
Whitney U test (p=0.8485)

-
wn

duration (years)
o @ @ m w @
o »w o thn B o B

s
n

1 & Memn
[(OMesrese

4 T Meare1 SSE
non-smokers smokers

Fig. 2. Asthma presence before the examination.
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ACT value- mean % — mean value expressed in percentage of predicted
values, SD% - standard deviation expressed in percentage of predicted
values, Mann-Whitney U test (p=0.1334)
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Fig. 3. ACT score before the examination.
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Table 3. ACT values in smokers and nonsmokers after 6
weeks of therapy

Mean Mean Valid N Valid N Std. Dev. Std. Dev.
20.09091 18.81250 22 16 2.136064 2.007278

ACT value- mean % — mean value expressed in percentage of predicted
values, SD% - standard deviation expressed in percentage of predicted
values, Mann-Whitney U test (p=0.0426)
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Fig. 4. ACT after 6 weeks of therapy.

There is a need for a larger randomized parallel study
among asthmatic smokers and non-smokers, a one that
would study the symptom score, the number of night awak-
enings due to asthma, the frequency of exacerbations of
asthma and the use of facilitator drugs in order to com-
pletely define the altered therapeutic response towards in-
haled corticosteroids among asthmatic smokers. Parallel to
that other factors could influence the asthma control, not
defined only by ACT, such as the eventual connection of
the years of smoking (pack years) to the level of the lung
function, the level of nicotine addiction among the asth-
matic smokers, the presence of atopy to inhalational aller-
gens and concomitant diseases among smokers and non-
smokers with asthma.

Conclusion

ACT is a reliable tool to assess the effect of the topical
corticosteroid treatment in non-smoking and smoking asth-
matics. An achievement of better asthma control could be
expected among both of the examined groups, but the effect
of the intervention in the therapy is estimated to be more
expressed within the group of asthmatic non-smokers.
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Pe3ume

Biaujannero HA MHXAJATOPHUTE KOPTHUKOCTEPOU/IM HA TECTOT 32
KOHTPOJIa HA ACTMATA KAj MyIIAY¥ U HENMYIIa4u CO acTMa
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Kayunu 300poBu: actma, fluticasone propionate, TecT 3a KOHTpOJIa Ha acTMara

[Tymemero kaj acTMaTH4apuTe I'H BIIOLIYBa CUMIITOMUTE Ha aCTMara, I'M 3a4eCTyBa er3ainepOanuiTe 1 XOCITUTAIH3aHTe
U TO HamalyBa KBAINTETOT Ha JKMBOT. Kaj mymmauure co acTMma, COOABETHHTE J03M Ha TPETMaH CO WHXAJIATOPHU
KOPTUKOCTEPOHIM BOOOMYACHO C€ HEIOBOJIHM 32 IIOCTUTHYBAhE Ha TOTAJIHA KOHTPOJIA HA acTMara.

On BKynHO 54 ckpuHHpaHHM HauueHTH 10 50 ropuiiHa Bo3pacT co JjecHa acTMa, 38 Ouie BKIy4eHH BO CTyaujara
W TOZICJIEHH BO JIBE I'PYIH: IyIIadu M Hemymnadu.Tue mpummie BKynHa jaHeBHa jo3a Ha 500 ug muxamupan fluticasone
propionate. Kaxo Jyiex 3a nTHa nomor, no rnorpeda, 61 KOpucTeH Kparko nenyBadku B2 aronuct (salbutamol) Bo 1o3a ox
0.1 mg/ Bo eqna mHXananuja. AcTMaTa OMJIa IHjarHOCTHIMPAHA CO ITO3UTHBEH MPOBOKAIMCKU TECT CO METAXOJIUH H/MIH
MTO3UTHBEH OPOHXOAMIATATOPEH OTOBOP.

TecroT 32 ofpenyBame Ha KOHTPOJIa Ha acTMara, T.e. ACT-TM mparmamHuKkoT, Oere cripoBe/ieH Ha ITOYETOK Ha CTynujaTa u
1o 6 Heenn off TpeTMaHoT co fluticasone propionate kaj marMEeHTH KOH IIPETXOIHO He OWJIe Ha Teparija co KOPTUKOCTEPOHIH.
Jlo6ueH e cratuctiuku no3utuseH onrosop 3a ACT-TM (p<0.05) Bo mon3a Ha acTMAaTHYAPHUTE HEITyIITadH.

Ce 3axirydyBa JieKa TECTOT 3a OfpeIyBame¢ Ha KOHTpPOJa Ha acTMaTa € CHTYypHA ajiaTKa 3a Jla ce Ofipeau e(eKTOT Of
Tepamnujara co TOMHCKH KOPTUKOCTEPOUIH Kaj ITyIIady M HelyIradu co actMa. [lomoOpa KoHTposa Ha acTMaTra MOXe Ja ce
OYeKyBa BO JIBETEC HCIUTYBAaHU TPy, HO e(EKTOT Off MHTEPBEHIMjaTa BO TepalnnjaTa ce MPOICHyBa AeKa ¢ MON3pa3cH BO
rpyTaTa Ha HEIyIIadd co acTMa.

Kaj mymradanTe co acTMa mocron 1moTpeda 3a ApyrH TepalmrucKHd MOJAIMTETH Kako IITO Ce: 3rojeMyBame Ha Jj03aTa Ha
HMHXAJIATOPHNA KOPTUKOCTEPOHIH, KOPHCTEH-¢ Ha KOMOMHIpaHa Teparrja W/IIN T0aBamkbe Ha HUCKHU JT03M HAa aMHHO(DHIIIH.
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