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Abstract

Th ere is the question about the role of fi xed combination of inhalatory corticosteroids and long acting β agonists in 

the treatment of patients admitted in hospital due to AECOPD. 

Th e objective of this study is to determine the frequency of etiologic factors of AECOPD, to research the length of 

recovery time and the time free from exacerbation due to AECOPD at the patients treated with fi xed combination 

inhalers containing F/S versus patients who were not treated with this combination.

Th is is retrospective-prospective, randomized, clinical study with a sample size of  patients who admitted to hos-

pital due to AECOPD type I or II. Patients are randomized in two groups. Prospective group from  patients have 

been treated with oral or parenteral corticosteroids  –  days, other medications and fi xed combination inhalers 

containing a F/S. Second, retrospective group from  patients have been treated with oral or parenteral corticoster-

oids  –  days (in time when we didn’t have fi xed combination inhalers containing a F/S) and other medications.

In both groups (prospective and retrospective) the most frequent etiological factors of AECOPD was bacterial in-

fection, after that viral infection, other factors as well as congestive heart failure. Average recovery time for symp-

toms of AECOPD was statistically signifi cant shorter in group patients treated with fi xed combination inhalers 

containing F/S (prospective group) than in group treated without this fi xed combination. Th ere are also signifi cant 

diff erences in average number of days need for recovery in subgroups of patients by etiological factors of AECOPD, 

except in cases of AECOPD onset because of congestive heart failure. Average free time from exacerbation at the 

patients treated with fi xed combination inhalers was statistically signifi cant longer than in group of patients who 

were not treated with this combination.

In this study has demonstrated the presence of pathogenic bacteria in  our patients hospitalized due to AECOPD. 

Th ere were  patients whose exacerbation is signed as viral origin.  cases had congestive heart failure. Average 

recovery time for non-viral AECOPD was , days and for exacerbations of viral origin , days. Average free 

time from exacerbation at the patients treated with fi xed combination inhalers containing a F/S was statistically 

signifi cant longer than in group of patients who were not treated with this combination. Th ere were no statistically 

signifi cant diff erences in average number of exacerbation during the year, between observed groups.

KEY WORDS: inhalatory corticosteroids, long acting β agonists, Acute Exacerbations of Chronic Obstructive 

Pulmonary Disease, treatment.
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Introduction

International guidelines have stated that reducing the 

frequency of exacerbations should be a primary target 

in the management of COPD. Up to  of acute hos-

pital admissions in the UK are the results of exacerba-

tions of COPD (), and the mortality rate of these cases 

is around  during in-hospital stay, – within  

year (). Th e frequency of exacerbations is now known 

to have a major infl uence on the health status of patients 

() and probably the decline in lung function (). Th ere 

is convincing evidence that systemic corticosteroids 

improve health outcomes during COPD exacerbations. 

Th eir use improves health status, reduces dyspnoea, ac-

celerates recovery of lung function, reduces length of 

hospitalisations and prevents relapses, which are very 

common in moderate-to-severe COPD. Several recently 

reported large multicentre trials evaluated the role of 

inhaled corticosteroids in preventing or slowing the pro-

gressive course of symptomatic COPD, (, -). In all of 

these trials, while there was no evidence for any reduc-

tion in disease progression, exacerbations were reduced 

by – depending on the severity and the defi nition 

used. Th ese fi ndings have been confi rmed in studies of 

fi xed combination inhalers containing a corticosteroids 

and a long-acting ß-agonist. Both F/S and B/F combina-

tions reduce exacerbation frequency to a greater extent 

than using a corticosteroid or long-acting ß-agonist 

alone (-). Retrospective analyses of large databases 

suggest a possible eff ect of inhaled corticosteroids on 

reducing all-cause mortality in COPD patients and, by 

implication, some eff ect in reducing exacerbations (-

). Th ere is the question about the role of inhalatory 

corticosteroids and long acting β agonists in the treat-

ment of patients admitted in hospital due to AECOPD.

Study objectives 

          ◊      To determine the frequency of etiologic fac-

tors of AECOPD at the patients admitted to the 

hospital. 

          ◊      To research the length of recovery time due 

to AECOPD at the patients treated with fi xed 

combination inhalers containing F/S versus pa-

tients who were not treated with this combina-

tion.

          ◊      To determine the time free from exacerbation 

at the patients treated with fi xed combination 

inhalers containing F/S versus patients who 

were not treated with this combination.

Patients and study design

Th is is retrospective-prospective, randomized, clinical 

study with a sample size of  patients who admitted 

to hospital due to AECOPD type I or type II. AECOPD 

had to be classifi ed according to symptoms described by 

Anthonisen et al. () as follows. Type I who met all the 

following criteria: increase in mount of sputum, puru-

lence of sputum and dyspnoea. Type II who met two of 

the above three criteria. Type III who met only one of 

the above criteria. All patients had similar co-morbidity. 

Patients are randomized in two groups. Prospective group 

from  patients have been treated with oral or parenteral 

corticosteroids  –  days, other medications and fi xed 

combination inhalers containing F/S. Second, retrospec-

tive group from  patients have been treated with oral or 

parenteral corticosteroids  –  days (in time when we 

didn’t have fi xed combination inhalers containing a F/S) 

and other medications. Baseline and disease characteris-

tics of the two groups were generally balanced (Table ).

There were three conditions for inclusion and exclu-

sion patients from study. All patients were not treated 

with antimicrobial agents before inclusion in study and 

all patients had the similar co-morbidity. Patients who 

died during the hospitalization are excluded from study. 

Before the start of hospital treatment, all patients’ spu-

tum’s were taken for microbiological analysis. Bacterial 

origin of exacerbation has been made after demonstra-

tion of the presence the pathogenic bacteria in the spu-

tum of patients. AECOPD associated with symptoms 

of common cold and without the presence of patho-

genic bacteria’s in sputum, signed as viral exacerbation.

Following variables have been observed: the causes 

of AECOPD (bacterial infections, viral infec-

tions, congestive heart failure and other causes 

like smoking, inhalation of HCl fumes, etc), re-

covery time and free time to next exacerbation.

Recovery time for symptoms was defi ned as the time from 

onset of the exacerbation to the day on which a -day mov-

ing average of the symptom score had returned to baseline. 

TABLE 1. Baseline characteristics of observed groups

Characteristic
Prospective group 

(n=36)

Retrospective group 

(n=34)

Median age, years 

(range)
62,028 (48 – 73) 66,23 (46 – 82)

Male, n, % 

Female, n, %

27 (75) 

9 (25)

22 (65)

12 (35)

Disease stage 

GOLD III, n, % 

GOLD IV, n, %

24 (67) 

12 (33)

15 (44) 

19 (56)

Average number of 

exacerbations by year 

± SD

2,47 ± 1,46 2,59 ± 1,58



 BOSNIAN JOURNAL OF BASIC MEDICAL SCIENCES 2007; 7 (4): 352-357

BAKIR MEHIĆ: THE ROLE OF INHALATORY CORTICOSTEROIDS AND LONG ACTING β
2
 AGONISTS IN THE TREATMENT OF PATIENTS 

ADMITTED TO HOSPITAL DUE TO ACUTE EXACERBATIONS OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE AECOPD

Free time to next exacerbation was defined as the 

time between the onsets of the next exacerbation.

Statistical analysis

Qualitative variables are expressed as relative frequencies 

of categories. Numerical values are expressed as median 

(th-th percentile) because of their skewed distribution. 

Diff erences between groups were tested using the Kol-

mogorov-Smirnov test for categorical variables or the 

Tukey-Kramer test for numerical variables. Signifi cance 

was defi ned as two-tailed p-value <,.

Results 

In both groups (prospective and retrospective) the most 

frequent etiological factors of AECOPD was bacterial 

infection, after that viral infection, other factors as well 

as congestive heart failure. Th ere were no statistically sig-

nifi cant diff erences between groups in the frequency of 

etiological factors of AECOPD (Table ). 

Average recovery time for symptoms of AECOPD was 

statistically significant shorter at the group patients 

treated with fixed combination inhalers containing a 

F/S (prospective group) than in group treated without 

this fi xed combination. Th ere are also signifi cant diff er-

ences in average number of days need for recovery in 

subgroups of patients by etiological factors of AECOPD, 

except in cases of AECOPD onset because of congestive 

heart failure (Table  and Graph ).

Average free time from exacerbation at the patients 

treated with fixed combination inhalers containing a 

F/S was statistically signifi cant longer than at the group 

of pati ents who were not treated with this combination 

(Table , Graph ).

Th ere were also signifi cant diff erences in average free 

time to the next exacerbation in subgroups of patients 

whose causes of AECOPD were viruses and other exog-

enous factors.

TABLE 2. Etiological factors of AECOPD

TABLE 3. Average recovery time of symptoms of AECOPD by etiological subgroups 

Bacteria’s; 

n, %

Viruses; 

n, %

Others; 

n, %

Heart fail; 

n, %

Prospective 

group
19      (52,8) 8     (22,2) 3     (8,3) 6     (16,7)

Retrospective 

group
18      (52,9) 10    (29,4) 5   (14,7) 1       (3,0)

Wilcoxon test T = 0,571

(α = 0,05) z = 0,2839        NS

Bacteria’s  Viruses Others Heart failure Average sum ± SD

Prospective group 13,10 25,25 10,83 11,70 15,22  ± 6,52

Retrospective gr. 18,55 29,50 24,00 10,60 20,66 ± 8,27

Tukey-Kramer test q = 3,686

(α = 0,05) p = 0,0136            S
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Discussion 

Exacerbations of COPD are of major global importance. 

Exacerbations are an important outcome, not only be-

cause they pose a considerable economic burden but 

more importantly because repeated exacerbations of 

COPD lead to deteriorating health-related quality of 

life (, ) and, when associated with ventilatory failure, 

to premature death (). Bacteria, viruses and environ-

mental agents account for the vast majority of episodes 

of exacerbation. In this study of patients admitted to 

hospital with severe exacerbations,  of patients had 

evidence of viral or bacterial infection. In study Papi et al. 

() there are  of patients with viral or bacterial infec-

tions. Bacteria are present in the cultured secretions of 

– of patients with chronic sputum expectoration 

and COPD even in the stable state. During exacerbations, 

the isolation rate increases to  (). In this study has 

demonstrated the presence of pathogenic bacteria in  

of exacerbations. The most frequent isolated bacteria 

were Streptococcus pneumoniae (in both groups), but 

there were isolated about two-fold more gram-negative 

bacteria’s than gram-positive (in both groups too). From 

gram-positive bacteria’s there were Streptococcus pneu-

moniae, Staphylococcus aureus (, cases), and from 

gram-negative there were Moraxella catarrhalis, Hae-

mophylus influenzae, Pseudomonas aeruginosa, Enter-

obacter spp., Escherichia coli, Serratia marcenzes, Klebsella 

pneumoniae, Bacteroides spp. (, cases) (Figure ).

Approximately  of exacerbations are associated 

with upper respiratory tract virus infections and infec-

tion with rhinovirus, respiratory syncytial virus and in-

fl uenza have been associated with exacerbations (). 

Approximately  of patients admitted to hospital 

with an exacerbation of COPD had co-infection with 

bacteria and viruses (). COPD patients with a history 

TABLE 4. Average free time to the next exacerbation at the patients of both groups

Bacteria’s  Viruses Others Heart failure Average sum ± SD

Prospective group 198,73 234,87 367,16 171,70 243,115 ± 164,20

Retrospective gr. 193,33 156,50 118,00 169,00 159,20 ± 88,00

Tukey-Kramer test q = 3,273

(α = 0,05)                 p = 0,0334            S
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of frequent exacerbations may be more susceptible to 

respiratory viral infections, although the nature of this 

susceptibility has not yet been defi ned. Rhinovirus can 

be recovered from the sputum more easily than from 

the upper airways, indicating that these viruses direct-

ly infect the lower respiratory tract (,). Unfortu-

nately we don’t have possibility to detect viruses from 

patients admitted to hospital due to AECOPD, so that 

our estimation of viral exacerbation is based on symp-

toms of common cold without the presence of patho-

genic bacteria’s in sputum. On that way there were  

patients whose exacerbation is signed as viral origin.

Heart failure may also lead to a symptomatic exac-

erbation of COPD, although it may be difficult to 

differentiate the symptoms of increased heart fail-

ure from those of a COPD exacerbation (). In 

this study, as the etiological factor of AECOPD  

cases had congestive heart failure. Tobacco smok-

ing and inhalation of HCl fumes have been reason 

for AECOPD at the next  patients from the study.

Th e costs of managing AECOPD are high, and it’s par-

ticularly important that recovery time be shorter as 

much as possible. In the study Seemungal et al. () av-

erage recovery time was  days for  patients with 

non-viral AECOPD. In this study average recovery 

time for non-viral AECOPD was , days in pro-

spective group (treated additionally with fi xed combi-

nation inhalers containing a F/S) and , days in ret-

rospective group, actually , days for both groups. It 

is very well known that increase symptoms induced 

by virus-associated exacerbations appear to last lon-

ger than bacterial exacerbations. For viral AECOPD in 

the same study Seemungal et al., for  patients aver-

age recovery time was  days. In this study its , 

days in prospective group and , days in retrospec-

tive group, actually , days for both groups (Table ).

Observational studies performed in primary care cen-

tres observed that – of patients having exacerba-

tions were admitted during  yr (). Although several 

new classes of drug are in development for COPD, there 

are few clinical trials and little information about wheth-

er they prevent exacerbations. Between the others, 

study Wilson et al. () registered that steroids prolong 

time free from exacerbation. Study Jones et al. () also 

fi nd reduction of exacerbations with fl uticasone. Study 

Wouters et al. () conclude that F/S combination re-

duce exacerbation frequency to a greater extent than 

using a corticosteroid or long-acting ß-agonist alone 

and prolong time to fi rst exacerbation. In this study av-

erage free time from exacerbation at the patients treated 

with fi xed combination inhalers containing a F/S was 

statistically signifi cant longer than in group of patients 

who were not treated with this combination (Table , 

Graph ) except subgroup patient with congestive heart 

failure. Even that there are no statistically signifi cant dif-

ferences in average number of exacerbation during the 

year, between observed groups (,±, vs. , ± ,; 

q=,, p=,) (Graph ).

Conclusion

In this study has demonstrated the presence of pathogenic bacteria in  our patients hospitalized due to AECOPD. 

Th e most frequent isolated bacteria were gram-positive bacteria’s Streptococcus pneumoniae, and Staphylococcus aureus 

(, cases), but there were isolated about two-fold more gram-negative bacteria’s (, cases). Th ere were  pa-

tients whose exacerbation is signed as viral origin.  cases had congestive heart failure, and tobacco smoking and 

inhalation of HCl fumes have been reason for AECOPD at the next  patients.

Average recovery time for non-viral AECOPD was , days and for exacerbations of viral origin , days. Average re-

covery time was statistically signifi cant shorter in subgroups patients treated with fi xed combination inhalers containing 

a F/S in comparation with subgroups who were not treated with this combination.

Average free time from exacerbation at the patients treated with fi xed combination inhalers containing a F/S was statisti-

cally signifi cant longer than at the group of patients who were not treated with this combination. Th ere were no statisti-

cally signifi cant diff erences in average number of exacerbation during the year, between observed groups.
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List of Abbreviations

AECOPD Acute Exacerbations of Chronic Obstructive Pulmonary Disease

B/F  budesonide/formoterol

COPD  Chronic Obstructive Pulmonary Disease

F/S  fl uticasone/salmeterol


