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ABSTRACT

Aim To analyse frequency of chronic obstructive pulmonary di-
sease (COPD) exacerbation in patients on therapy with inhaled 
corticosteroids (ICS) and relevant factors that influence the rate 
of COPD exacerbations in a subgroup of moderate illness, like 
FEV1, comorbidities and other concomitant therapy.  

Methods The study included patients with moderate COPD with 
at least 10 pack-years history of smoking and accompanying car-
diovascular comorbidity. Demographic data, frequency of exacer-
bations and information about proscribed treatments – ICS alone 
or in combination with long acting beta agonist (LABA), were 
collected from medical records for the previous 12 months from 
the index date. 

Results Data were collected for 210 patients (170 males) with the 
mean age 65.63±8.66 years, 72 of which were treated with a fixed 
combination of long acting beta blocker (LABA) and ICS. Signifi-
cantly more frequent exacerbations were detected in patients using 
ICS p<0.0001) and having higher Modified British Medical Rese-
arch Council (mMRC) score p=0.004). No statistically significant 
difference was registered related to ratio of FEV1/FVC (p=0.121) 
or a number of cardiovascular comorbidities per patient (p=0.969).

Conclusions: Our results present a small contribution to the cu-
rrent scientific discussion about the use of ICS in COPD treatment. 
Further prospective studies are needed to confirm the impact of 
ICS on the frequency of COPD exacerbations.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) 
is preventable and treatable long-term disease 
characterized by progressive airway obstruction. 
Common risk factors of COPD are tobacco smo-
king and airway pollution. The problem of under-
diagnosis and under-treatment of COPD has been 
recognized for a while (1-3) and it seems that more 
than 70% of patients at the moment of first dia-
gnosis already have moderate to severe COPD (2).
According to the Global Strategy for the Dia-
gnosis, Management and Prevention of COPD 
by Global Initiative for COPD updated in 2017 
(4) treatment goals are reduction of symptoms, 
reduction of severity and frequency of exacerba-
tions, improvement of exercise tolerance and he-
alth status. Inhalation therapy is preferred in the 
COPD treatment (4). The first option for the ma-
nagement of shortness of breath in patients with 
occasional dyspnea is short acting bronchodilator 
(SABA). Prescription of long-acting bronchodi-
lators (LABD) is expected in the case of progre-
ssion of the disease with decline of forced expira-
tory volume in 1st second (FEV1). Recommended 
treatment options are long-acting beta-2 agonists 
(LABA) and long-acting muscarinic agonists 
(LAMA). Nevertheless, adherence to maintenan-
ce therapy seems to be low in COPD patients (4). 
According to the latest update of GOLD (2017) 
(5) long-term mono-therapy with inhaled cor-
ticosteroids (ICS) is not recommended, while 
long-term treatment with ICS/LABA may be 
considered in patients with frequent exacer-
bations despite LABA treatment. The ICS and 
LABA/ICS have been shown to reduce the frequ-
ency of COPD exacerbations (1,5). Lung functi-
on, health status and reduction of exacerbations 
are better in patients using ICS combined with 
a LABA than in patients treated with ICS alone 
(4,6). Long-term use of ICS is associated with 
high prevalence of oral candidiasis, hoarse voice 
and skin bruising (7). Also, introduction of ICS 
in patients with FEV1<60% of predicted contri-
butes to reducing frequency of exacerbations but 
is also associated with increased risk of pneumo-
nia (4). Recent European Medicines Agency`s 
(EMA) Pharmacovigilance Risk Assessment 
Committee (PRAC, 2016) review suggested an 
increased risk of pneumonia with ICS and found 
no difference between different products (8). 

New options for COPD treatment and uncon-
trolled asthma, mostly for overlap syndrome 
(the term has been subject to changing in recent 
few years) are biological therapy with monoclo-
nal antibodies and first experiences are positive 
(6,7). Widespread use of LAMA could be one 
of the commonest treatments of COPD in future 
(10-11). Use of biomarkers is another additional 
guide for performing an adequate treatment of 
COPD as much as possible (11,12) 
The aim of this study was to investigate the use of 
ICS in practice of moderate COPD treatment in 
Bosnia and Herzegovina and factors that influence 
rate of exacerbations in a subgroup of moderate 
COPD patients. Spirometry parameters, comorbi-
dity and cardiovascular risk were investigated as 
potential factors for COPD exacerbation. 

PATIENTS AND METHODS

Patients and study design 

The retrospective research included smokers/
former smokers with moderate COPD and car-
diovascular comorbidity. Data were collected du-
ring the period 2011- 2015 in five Cantons of the 
Federation of Bosnia and Herzegovina (Sarajevo, 
Zenica-Doboj, Herzegovina-Neretva, Tuzla and 
Una-Sana Canton). The data were extracted from 
patients’ medical documentation in local he-
althcare services in departments of lung diseases.  

Methods

Moderate COPD diagnosis was defined according 
to the GOLD spirometry criteria (FEV1≥50% 
and ≤70% of predicted) (13). To consider a pa-
tient for inclusion in the study requirements 
were: a smoker or a former smoker with cardi-
ovascular comorbidity, airway obstruction re-
versibility confirmed by pre-bronchodilator test, 
post-bronchodilator ratio of FEV1 and forced 
expiratory capacity (FEV1/FVC) of ≤0.70 and 
the Modified British Medical Research Council 
score (mMRC2 or higher) (14)
Cardiovascular comorbidities reviewed at inclu-
sion were: coronary artery disease (CAD), pre-
vious myocardial infarction (MI), peripheral 
vascular disease (PAD), previous cerebrovascu-
lar accident (CVA) or transitory ischemic attack 
(TIA) or a combination of two of the following: 
ventricular arrhythmia (VA), diabetes mellitus 
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(DM), arterial hypertension (AH) and treated 
hypercholesterolemia (C). 
Patients were excluded in the case of lung cancer 
or other significant chronic respiratory diseases, 
suspected or confirmed alpha-1 trypsin deficiency 
and congestive heart failure (HF) class IV accor-
ding to the New York Heart Association (15).
Data on exacerbations and proscribed treatments 
were collected for the period of previous 12 
months from the index date. Also, composite varia-
ble cardiac comorbidity was formed and included 
following comorbidities: CAD, MI, HF and VA.

Statistical analysis 

Descriptive data were presented as arithmetic 
mean and standard deviation (SD), while frequ-
encies were expressed as percentages for mea-
sured spirometric parameters.  Due to differently 
sized groups and measuring variables mostly at 
nominal level non-parametric c2test was chosen 
for detecting statistical significance at the level of 
p<0.05. For strength statistics the Cramer’s V test 
was used in the case of a significant c2 test result.

RESULTS

The study included 210 patients, of which 170 
(81%) were males. The average age of enrolled 
patients was 65.63±8.66 years, while the average 
body mass index (BMI) was 27.91±4.68. Most of 
them were past smokers (Table 1).

All patients were prescribed short acting beta ago-
nists (SABA) for the use as needed. Eighty-nine 
(42.4%) patients were treated with a fixed com-
bination LABA/ICS, while 16 (7.6%)  used ICS 
mono-therapy (Figure 2). During different periods 
of the previous year only 3 (1.4 %) patients used 
both, either ICS as mono-therapy or ICS/LABA. 
A total of 96 (45.7 %) were prescribed LABD, 
mostly in fixed combination with ICS, while 11 
(5.2%) used LABA as a mono-therapy and 3 (1.4 
%) patients used LAMA (Figure 2). 

Characteristics/ Clinical information No (%) of patients
Smoking status 
Past 
Current 

131 (62.4)
79 (37.6)

Exacerbations 
No
Change of treatment 
Hospitalization 

149 (71)
43 (20.5)
18 (8.5)

mMRC 
score 2
score 3

159 (75.7)
51 (24.3)

Cardiac comorbidity 
Yes
No 

83 (39.5)
128 (60.5)

Table 1. Characteristics of 210 patients with moderate 
chronic obstructive pulmonary disease (COPD)

mMRC, Modified British Medical Research Council

Figure 1. Distribution of patients with different types of cardio-
vascular comorbidity
CAD, coronary artery disease; MI, myocardial infarction; PAD, 
peripheral artery disease; C, cerebral stroke; AH, arterial hyper-
tension; DM, diabetes mellitus; CVA/TIA, cerebrovascular transi-
tory ischemic attack; VA, ventricular arrhythmia; HF, heart failure

Figure 2. Use of inhalation maintenance therapy during previ-
ous 12 months
ICS, inhaled corticosteroid; LABA, Long Acting Beta Agonists; 
LAMA, Long Acting Muscarinic Activators

Median number of cardiovascular comorbidi-
ties per patient was 3 (range 1 to 7). The most 
common comorbidities were cardiovascular dise-
ases (Figure 1).   

Exacerbation in previous 12 months had been si-
gnificantly more frequent in the group of patients 
treated with ICS, in fixed combinations or mono-
therapy, compared to those not treated with ICS 
(51 vs. 10; p<0.0001). Detected Cramer’s V va-
lue was 0.449 (p<0.0001) (Figure 3).

Rakanović-Todić et al. Inhaled corticosteroids and COPD exacerbations
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Average FEV1/FVC was 61.14±6.93 and accor-
ding to it the patients were classified in three gro-
ups (41-50%, 51-60%, 61-70%). No significant 
difference was found between frequency of exa-
cerbations and FEV1/FVC (p=0. 121), while si-
gnificant difference was found for mMRC score 
(p= 0.004). Detected Cramer’s V value was 0.200 
(p=0.004) (Figure 3). 
No significant difference was detected between 
exacerbations frequency and factors such as sex 
(p = 0357), age below/over 60 years (, p=0.680), 
BMI below/over 25 p=0.971), current smoking 
status (p=0.741), presence of cardiac comorbi-
dity (p=0.112) or a number of cardiovascular co-
morbidities per patient (p=0.969).

DISCUSSION

Our results showed significantly more frequent 
exacerbations in patients treated with ICS and 
in patients with higher mMRC score, while no 
significant difference was found in relation to 
to FEV1/FVC. One of the primary goals in the 
COPD management is prevention of exacer-
bations which often lead to introduction of an-
tibiotics, change of treatment or hospitalization 
(16,17). Hospitalizations are considered to be the 
major drivers of high costs of COPD manage-
ment (2,15), that account for up to 86% of direct 
medical costs (14,15). Different factors are iden-
tified to influence likelihood of exacerbations 
including older age, chronic mucus hypersecre-
tion and decreased FEV1, or comorbidities like 
heart failure, lung cancer, diabetes, dyslipidemia 
and hypertension (1). Also, quitting smoking has 

been recognized as an important factor in COPD 
management (1,14,16).
Comorbidities significantly contribute to seve-
rity of the disease. Cardiovascular diseases are 
considered to be the common and important co-
morbidities in COPD patients (4). Comorbidities 
may influence mortality and frequency of hospi-
talizations as it was shown in the presented stu-
dy. The association of COPD and cardiovascular 
comorbidities has gained attention recently when 
impact of COPD on mortality and morbidity after 
myocardial infarction (MI) was detected in the 
research of Andell et al. (2014) (17). Older age 
and smoking contribute to both of these disea-
ses, while COPD exacerbation was detected to be 
associated with increased risk of MI (17). 
The most frequently observed cardiovascular 
comorbidities in our study population are in 
accordance with the results of Blanchett et al. 
(5). Authors identified hypertension (65%), dia-
betes, coronary heart disease (20%), myocardial 
infarction (14%) and stroke (16%) as the most 
common comorbidities, with the average num-
ber of chronic comorbidities per patient of 3.7 
to 9.  In our study the percentage is lower, three 
per patient. Also, our study registered frequency 
of hospitalizations that is in accordance with re-
sults of retrospective analysis of Dalal (15). This 
study was conducted in the USA and has shown 
that approximately 90% of patients with COPD 
diagnosis did not have inpatient or Emergency 
department visit during the study year. 
The effect of ICS on airway inflammation in 
COPD is not considered to be pronounced (18). 
One of the large scale clinical studies that raised 
the question whether prolonged use of an ICS 
provides benefit over the use of bronchodilators 
alone was Towards a Revolution in COPD He-
alth (TORCH) trial (n = 6112) (16). TORCH trial 
showed that salmeterol (50 mg twice daily) re-
duced the rate of hospitalizations due to COPD 
exacerbation by 18%, while addition of flutica-
sone propionate (500 mcg twice daily) was not 
noted to add significant further benefit (16). Also, 
the effects of withdrawal of ICS from COPD tre-
atment has been explored. Nadeem et al. conduc-
ted a systematic review of ICS withdrawal stu-
dies and found no conclusive evidence that the 
withdrawal of ICS had an effect on the frequency 
or number of exacerbations (19. 20). Widespread 

Figure 3. Exacerbations of chronic obstructive pulmonary 
disease (COPD) according to the use of inhaled corticoster-
oids (ICS), different Modified Medical Research Council score 
(mMRC), and different forced expiratory volume in 1st second 
(FEV1/FVC)
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use of new forms of LAMA is subject of many 
recent clinical trials (21, 22)
In conclusion, the benefits of the use of ICS in the 
treatment of COPD are currently under review 
and our results provide a small contribution to 
this discussion. The results of the presented study 
indicate some dependency between frequency of 
exacerbations and the use of ICS. No statistically 
significant difference was detected related to re-
gistered FEV1/FVC ratio, while statistically si-
gnificant difference was attributed to the score on 
mMRC, as a validated scale for measuring dys-
pnea. Both variables indicate the level of seve-
rity of the disease. Also, the severity of dyspnea 
measured by validated scale should significantly 

correlate with FEV1/FVC ratio, as an objective 
measure of airflow obstruction (23-27). 
Recent trials refer to more exacerbations of 
COPD after the use of ICS, but further research 
is needed to position the role of ICS in the tre-
atment of COPD and confirm possible influence 
on the incidence of disease exacerbations. Positi-
on of LAMA as a potential cause of COPD exa-
cerbation should be included in the analysis too. 
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