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ABSTRACT

Background: Bronchial asthma is one of the most common diseases in Kuwait. Smoking also is on the rise in Kuwait. We there-
fore conducted this study to at prevalence of smoking among sample of Kuwaiti patients and the impact on asthma control.

Methods: Descriptive study of 50 outpatients who were prospectively assessed from single center (Al-Jahra hospital) that diag-
nosed recently as bronchial asthma using American Thoracic Society/European Respiratory Society (ATS/ERS) criteria definitions of

asthma between the period of 1st of April and 20th may 2013.

Patients were divided into two groups: group A smokers and group B non smokers. Pulmonary function test using spirometer and
asthma control test (ACT) was done for every patient at the time of visit and after 4 weeks to determine the effect of smoking on asthma
control as a primary outcome using GINA guidelines definition for Asthma control and treatment

Results: At study entry 30% of sample size were smoker asthmatics. Smokers showed worse symptoms of wheezing, cough, and
shortness of breath compared to non-smokers asthmatics whereas non-smokers asthmatics were more likely to have seasonal symp-
toms and use salbutamol MDI. Both groups showed similar spirometry findings at study entry. At 4 weeks from the first visit there was
a significant difference in symptoms and signs of bronchial asthma between the 2 groups. Both measures of asthma control test and
spirometer results favored non-smokers. Smokers asthmatics were more likely to use rescue salbutamol MDI and non-compliant. No
hospital admissions or acute exacerbations during the period of the study.

Conclusions: Smoking was associated with worse asthma control and poor compliance among asthmatics.

INTRODUCTION

Asthma, a common and chronic disease of the airways, that
is phenotypically, and heterogeneous disorder of multifactorial
origins. It involves both genetic and environmental factors. It
is increasing in incidence and prevalence in the world to the
stage called asthma epidemic. Asthma affects 300 million people
suffering from asthma and more than 250,000 asthma-related
deaths each year [1]. Smoking is a known trigger factor for asth-
ma exacerbations. In the large Swedish study of 15813 adults,
it was found that smoking could be associated with increased
incidence of adult onset asthma [2]. Moreover, evidence exists of
genetic-environmental linkage between asthma and smoking [3].
Asthmatics who smoke are a growing health concern especially
among adolescents [4]. Smoking in Kuwait is a major health
concern with nearly 34.5% of the population is smokers [5]. Also,
among 664 Kuwaiti male university students 50% of them were
smokers at the time of graduation, which signals a rising young
generations to be smokers [6]. Many of the asthmatics in Kuwait
are smokers either actively or passively. Asthma in Kuwait
according to health officials is 25%. Many factors contributed
to rising asthma in Kuwait besides smoking. In one study with
13 years follow up of 2066 Kuwait post-Iraqi invasion in 1990,
war-related trauma was associated with asthma [7]. Also Kuwait
hot, and dusty weather contributed to asthma related morbidity
that was demonstrated in one study [8]. A Kuwait 1991 oil fire
was also found to be a possible contributor factor [9]. Given the
high prevalence of asthma in Kuwait and also the rising number
of smokers, we have conducted this study to look at the preva-
lence of smoking among sample of Kuwait asthmatics and the
impact of smoking on asthma control among smokers compared
to non-smoking asthmatics.
METHODS

Data were derived from single center Al-Jahra hospital
in Kuwait. Al-jahra hospital is public tertiary hospital with 870
beds. We have used the outpatient respiratory clinics (3 outpa-
tient clinic per week with more than 80 patient per week) using
patient based questionnaire survey for 50 Kuwaiti outpatients
who are prospectively assessed were newly diagnosed as bron-

-chial asthma between April 1st and May 20th, 2013. Chest
physician diagnosis, depending on history taking, clinical, radio-
logical, pulmonary function tests, and ATS/ERS criteria of asthma
spirometry definition were used for diagnosis of asthma [10].
Global Initiative foe Asthma (GINA) guideline was the standard of
asthma care and treatment followed in this study [11]. None of the
patients were on regular controller inhaler.

The 50 outpatients were prospectively assessed and divided them
into two groups:

Group A newly diagnosed asthmatics, Kuwaiti patients who are
active smokers and divided into males and females as follows:

1) 15 males, Kuwaiti smokers with bronchial asthma

2) 10 females, Kuwaiti smokers with bronchial asthma

Group B newly diagnosed bronchial asthma, Kuwaiti, non-smokers
and divided into males and females as follows:

1) 15 females, Kuwaiti, non smokers with bronchial asthma

2) 10 males Kuwaiti non-smokers with bronchial asthma

Age range for both groups was between 35 years to 60 years old.
Questionnaire included demographic data, symptoms, medica-
tions, asthma control test, and spirometry was used for every
patient, Asthma Control Test, pulmonary function tests using
spirometer done at the first visit and after 4 weeks in the second
visit. Respiratory therapist did spirometry, and interpretation
done by an independent chest physician

RESULTS

Demographic data showed that 60% (15 patients) of smoker
asthmatics were males and 40% (10 patients) was females.
Non-smokers asthmatics were 60% (15 patients) females and
40% (10 patients) was males. Both groups were in the same age
groups between 30-60 years (Table 1). At study entry smok-
ers showed worse symptoms of cough (60%), dyspnea (80%),
wheezes (64%), and uses rescue salbutamol inhaler compared to
non-smokers who suffered from cough, dyspnea, and wheezes at
32%, 24%, and 24% respectively. Non-smokers asthmatics tend
to have more seasonal symptoms and were more compliant on
treatment prescribed by general practitioner in the form of rescue
salbutamol metered dose inhaler (Table 2). At 4 weeks, smokers
due to low compliance rate (24%) showed more pronounced
symptoms of cough (48%), dyspnea (48%), wheezes (64%), and



high rate of use of rescue inhaler (72%) compared to nonsmokers
who showed improvement in their symptoms of cough (16%),
dyspnea (24%), wheezes (16%), and tend to use less rescue inhal-
er (8%) due to 84% of them were compliant on controller treat-
ment (Table 3). Spirometry results at the study entry were com-
parable for both groups in the term of FEV1, FEV1/FVC and both
were in the mild-moderate obstructive airway disease categories
(Table 4). At 4 weeks smoker asthmatics persisted in the range of
moderate obstructive airway disease, whereas non-smokers were
upgraded to mild obstructive airway disease (Table 5). This is like-
ly the result of smoking, and non-compliant effect among smoker
asthmatics. Generally, Asthma control is significantly worse in
asthmatics that smoke compared with never-smokers, with all
symptoms related to asthma control uniformly worse in smokers,
independent of FEV1.No exacerbation-requiring hospitalization
recorded among patients due to the short-term follow up.

DISSCUSION

In this study we have described 50 outpatient asthmatics
in which smoking poses a continuing health hazard among them
that contributed to persistent subjective symptoms of asthma,
and objective non-improvement in lung function. 30% of our
study patients were smokers, and strikingly 40% of smokers were
females. This high is going with other international data. In March
2001, the Office of the US Surgeon General released a long-await-
ed, detailed report called Women and Smoking, along with this
statement: “When calling attention to public health problems,
we must not misuse the word “epidemic.” But there is no better
word to describe the 600-percent increase since 1950 in women'’s
death rates for lung cancer, a disease primarily caused by cigarette
smoking. Clearly, smoking-related disease among women is a full-
blown epidemic”. According to the Centers for Disease Control and
Prevention (CDC), smoking-related diseases cause the deaths of
nearly 174,000 women in the United States each year. On average,
women who smoke die 14.5 years sooner than non-smokers. Also
we found that smoker asthmatics tend to be less compliant on
treatment as 76% of smokers were non-compliant compared to
only 16% of non-smokers. The large percentage of compliance
among non-smokers (84%) was higher than many international
data. In the European Community Respiratory Health Survey study
[12], median compliance was 67%, and varies between 40% in
USA to 78% in Iceland. In Kuwait we need longer duration of study
and larger number of patients to assess the long-term compliance
and whether it will persist at this high rate or not. Using modern
technologies may increase compliance among asthmatics espe-
cially smokers as demonstrated that daily SMS reminder increases
treatment adherence among asthmatics [13]. Cigarette smoking
has special meaning for persons with asthma. In asthma, allergic
inflammation of the bronchial tubes causes mucus production,
leading to cough and phlegm. In long-term cigarette smokers,
chronic inhalation of smoke from burning tobacco leaves also
stimulates the mucous glands in the bronchial tubes to make
excess mucus, giving rise to daily cough with phlegm. In asth-
ma, spasm of the muscles surrounding the bronchial tubes and
swelling of those tubes makes breathing difficult. Some cigarette
smokers develop irreversible narrowing of their bronchial tubes
from inflammation and scarring, causing permanent breathing
problems. Persons with asthma who smoke cigarettes are in
"double jeopardy": they risk episodes of breathing difficulty due to
asthma on top of everyday shortness of breath from the cigarette
smoke-induced lung diseases, Chronic Obstructive Pulmonary
Disease (COPD). Of interest, most adults who experience the new
onset of asthma after age 50 have a past history of cigarette smok-
ing. In people with asthma, this can result in overlapping of COPD
symptoms with those of asthma, which can delay the diagnosis
of COPD and complicate management. It is well established that
smoking affects controller medication efficacy as demonstrated in
one study that smoking reduces inhaled corticosteroids efficacy
[14]. In asthmatic patients who smoke, disease control is poorer

than in asthmatic nonsmokers. Of all forms of smoking, maternal
exposure seems to have the largest impact on asthma by increas-
ing the frequency and severity of the disease and decreasing

lung function. Asthmatic children exposed to multiple household
smokers face an increased risk for respiratory illness-related
absences from school, and these effects persist during adolescence
but weaken during adulthood. Airway mucosal permeability is
increased in smokers, which could lead to increased clearance

of Inhaled Corticosteroids (ICSs) from the airways. Smokers also
have decreased histone deacetylase activity, which is necessary for
corticosteroids to fully suppress cytokine production, and can lead
to corticosteroid resistance [15]. It has been demonstrated that
inhaled corticosteroids are much less effective in asthmatic smok-
ers. The mechanism of corticosteroid resistance in smokers with
asthma is currently unexplained but could be due to alterations in
airway inflammatory cell phenotypes, changes in glucocorticoid
receptor o to 3 ratio, and reduced histone deacetylase activity.
Cigarette smoking also increases the clearance of drugs such as
theophylline by induction of metabolizing enzymes. Alternative or
additional treatment to inhaled corticosteroids may be required
for individuals with asthma who are unable to stop smoking or
who have persistent symptoms following smoking cessation [16].
Most smokers are believed to take their asthma medications in the
place in which they smoke, and some of them report delivering the
inhaled drug just after the last cigarette puff. This behavior raises
the possibility that drug particles might interact with particulate
matter present in smokers’ airways due to passive smoking or
residual tobacco smoke (mainstream tobacco smoke polluting the
lung after the last puff). The conglomeration of aerosol particles is
a well-known physical phenomenon that takes place very quickly
and results in an increase in particle diameter. In order to verify
such a possibility, the fluticasone dry powder aerodynamic profile
was studied in the presence of clean air or passive smoking; when
delivered in the presence of cigarette smoke, a 15% increase in
particles sized = 3.00 um was observed compared to the aero-
dynamic profile of the drug in clean air. The results of the survey
concerning place and timing of smoking/inhaled drug actuation
showed that most smokers smoke at home, and actuate the inhaler
in the room in which they have smoked. Moreover, 50% of smok-
ers deliver the drug during the first 20 min after smoking, and
22% within 5 min after the last cigarette. None of the smokers had
received suggestions from their doctor regarding smoking/inhaler
timing and place. These results indicate that ICSs delivered in the
presence of tobacco smoke undergo changes in aerodynamic pro-
file, leading to a possible decrease in the percentage of respirable
particles [17]. This phenomenon could be one of the explanations
for the steroid resistance demonstrated in asthmatic smokers.
Smokers should be advised to actuate their ICSs after a reasonable
time from their last cigarette puff, and should take care to avoid
drug inhalation in environments polluted by passive smoking.
Limitation of this study includes single center recruitment, small
number of patients, and short period of follow up. Despite these
limitations the results are comparable to previously reported
studies examining effects of smoking on asthma control [18-19].
This study also stratifies the urgent need for specialized smoking
cessation programs and regulations in Kuwait as smoking cessa-
tion is an important component of any disease and is associated
with reduced mortality. Nicholas R. Anthonisen et al found in a
clinical trial that Smoking cessation programs substantially reduce
mortality even when only a minority of patients stop smoking
among 5887 smokers with airway obstruction [20]. Also, in an
interesting study, Phillip Antenessen and colleges demonstrated
that Smoking cessation rather tan smoking reduction resulted in a
marked decrease in three biomarkers of cigarette smoke inhala-
tion and improved asthma regulation, whereas smoking reduction
had a less pronounced effect on biomarkers and only a small effect
on asthma regulation [21].



CONCLUSION

Smoking affects bronchial asthma symptoms and declines
the pulmonary function tests. Our study confirms that asthmatic

smokers shows resistant of their asthmatic condition regarding

Table 4: Spirometry at entry of the study for both groups

their symptoms control and pulmonary function tests in compar- Item Asthmatic smok- | Asthmatic non
ison to asthmatic nonsmokers who improved and were compliant ers smokers
on medicati(_)ns. Smoking cessation programs urgently needed in FEV1/FVC Mean(70%-80%)of | Mean(66%-80%)of
corporate with assessment of asthma symptoms and pulmonary dicted dicted
function tests. Also public health education required to increase precicte precicte
treatment adherence. FEV1 Mean(65%-75%)of | Mean(62%-77%)of
predicted predicted
Table 1: Demographic Data FEF25% Mean(40%-60%) | Mean(41%-55%)
Asthmatic - smok- | Asthmatic — non | = ['pppgiq, Mean(33%-45%) | Mean(30%-40%)
ers smokers
Number 25 25
Age (mean yrs) 35-55 31-60
Table 5: Spirometry at 4 weeks for both groups
Gender 15(60%) 10(40%)
Males: 10(40%) 15(60%)
females Item Asthmatic smok- | Asthmatic non
ers smokers
Nationality kuwaiti Kuwaiti FEV1/FVC 65%-75% 75%-82%
FEV1 63%-75% 78%-85%
FEF25% 35%-55% 47%-66%
FEF50% 35%-54% 50%-65%
Table 2: Subjective symptoms among smokers and non-smoker
asthmatics at entry of the study
Symptoms Asthmatic smokers Asthmatic non smokers
Cough 15(60%) 8(32%)
Wheezes 16(64%) 6(24%)
Shortness of breath 20(80%) 6(24%)
Seasonal symptoms 2(8%) 10(40%)
Uses of rescue medications 5(20)
Admission to the hospital because 0
of bronchial asthma
Compliance 4(16%) 21(84%)

Table 3: Subjective symptoms among smokers and non-smoker
asthmatics at 4 weeks of the study

Symptoms Asthmatic smokers Astmatic non
smokers
Cough 12(48%) 4(16%)
Wheezes 16(64%) 4(16%)
Shortness of breath 12(48%) 6(24%)
Seasonal symptoms 2(8%) 10(40%)
Uses of rescue medications 18(72%) 2(8%)
Admission to the hospital because of bronchial asthma 0 0
Compliance on medications 6(24%) 21(84%)




REFERENCES

1. Baiz N, Annesi-Maesano 1. Is the asthma epidemic still ascending. Clin Chest Med. 2012; 33: 419-429. https://goo.gl/xyYGws
2. Toren K, Hermansson BA. Incidence rate of adult-onset asthma in relation to age, sex, atopy and smoking: a Swedish popula-
tion-based study of 15813 adults. Int ] Tuberc Lung Dis. 1999; 3: 192-197. https://goo.gl/gDQsvk

3. Colilla S, Nicolae D, Pluzhnikov A, Blumenthal MN, Beaty TH, Bleecker ER, et al. Evidence for gene-environment interactions
in a linkage study of asthma and smoking exposure. ] Allergy Clin Immunol. 2003; 111: 840-846. https://goo.gl/Y14Ryk

4. Precht DH, Keiding L, Madsen M. Smoking patterns among adolescents with asthma attending upper secondary schools: a
community-based study. Pediatrics. 2003; 111: 562-568. https://goo.gl/AMXTrF

5. Moody PM, Sugathan TN, el Gerges N, al Bustan M, al Shatti A, al Jazzaf H, et al. Epidemiology of smoking among Kuwaiti
adults: prevalence, characteristics and attitudes. Bull World Health Organ. 2000; 78: 1306-1315. https://goo.gl/QYdzhG

6. Sugathan TN, Moody PM, Bustan MA, Elgerges NS. Age patterns of smoking initiation among Kuwait University male stu-
dents. Soc Sci Med. 1998; 47: 1855-1858. https://goo.gl/TH96xk

7. Fay ME, Suglia SF, Clark CJ, Evans JS, Dockery DW, Behbehani ], et al. War-related stressors are associated with asthma risk

among older Kuwaitis following the 1990 Iraqi invasion and occupation. ] Epidemiol Community Health. 2010; 64: 630-635. https://
goo.gl/7kYxP2

8. Nasrallah H, Al-Khalaf BN, Al-Sharifi F, Al-Sherayfee A, Almathkouri SA, Al-Saraf H, et al. Meteorological factors, aeroallergens
and asthma-related visits in Kuwait. Ann Saudi Med. 2008; 28: 435-441. https://goo.gl/BY9kGC

9. Lachiver R, Kanjarpane D, Elliott E, Francis M, McDiarmid MA, Deeter D, et al. Health effects of the 1991 Kuwait oil fires: a
survey of US army troops. ] Occup Environ Med. 1999; 41: 433-439. https://goo.gl/p5QDU4

10. MaclIntyre N, McKay R, Miller MR, Navajas D, Pedersen OF, Wanger |, et al. Interpretative strategies for lung function tests.
Eur Respir J. 2005; 26: 948-968. https://goo.gl/gdBIPx

11. The Global Strategy for Asthma Management and Prevention. 2012. https://goo.gl/FN85yA

12. Cerveri I, Locatelli F, Zoia MC, Corsico A, Accordini S, de Marco R. International variations in asthma treatment compliance
the results of the European Community Respiratory Health Survey (ECRHS). Eur Respir J. 1999; 14: 288-294. https://goo.gl/Ajn5Mv
13. Strandbygaard U, Thomsen SF, Backer V. A daily SMS reminder increases adherence to asthma treatment: A three-month
follow up study. Respir Med. 2010; 104: 166-171. https://goo.gl/1xW8aE

14. Tomlinson JE, McMahon AD, Chaudhuri R, Thompson JM, Wood SF, Thomson NC. Efficacy of low and high dose of inhaled
corticosteroids in smokers versus non-smokers with mild asthma. Thorax. 2005; 60: 282-287. https://goo.gl/ijpAJR

15. Stapleton M, Howard-Thompson A, George C, Hoover RM, Self TH. Smoking and Asthma. ] Am Board Fam Med. 2011; 24: 313-
322. https://goo.gl/MCJYEQ

16. Thomson NC, Spears M. The influence of smoking on the treatment response in patients with asthma. Curr Opin Allergy Clin
Immunol. 2005; 5: 57-63. https://goo.gl/nuMWms

17. G. Invernizzi, A. Ruprecht, P. Paredi, R. Mazza, C. De Marco, R. Boffi. chapter 12: the effect of active and passive smoking on
inhaled drugs in respiratory patients. European Respiratory Society Monograph. 2008; 4: 100-105. https://goo.gl/mFHtMX

18. Palmer LJ, Kicic E, Maxwell PS, Lagan SE, Ryan GF, Musk AW, et al. Decline in lung function in the Busselton Health Study: the
effects of asthma and cigarette smoking. Am ] Respir Crit Care Med. 2005; 171: 109-114. https://goo.gl/WDzkEq

19. McCoard A, Livingston E, Hothersall E, Spears M, Lafferty ], Thomson NC, et al. role of symptoms and lung function in deter-
mining asthma control in smokers with asthma. Allergy. 2008; 63: 132-135. https://goo.gl/CAexQT

20. Anthonisen NR, Skeans MA, Wise RA, Manfreda ], Kanner RE, Connett JE, et al. The Effects of Smoking Cessation Intervention
on 14.5-year mortality: Arandomized Controlled Trial. Ann Intern Med. 2005; 142: 233-239. https://goo.gl/4TM2]j

21. Hvidberg S, Wennike P, Bremann L, Westin A, Thomsen C, Nilsson F, et al. Effects of smoking cessation and Reduction in Asth-

matics. Nicotine Tob Res. 2005; 7: 139-148. https://goo.gl/E3EwQ]



