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ABSTRACT

Th e main objective of this investigation was to determine 
and summarize the economic burden of severe COPD exac-
erbations that required hospitalization and the diff erence 
in the costs of treatment between patients with frequent (at 
least two exacerbations in one year) and infrequent exacer-
bation. 

Our results suggested that signifi cantly more resources had 
to be spent to treat patients with at least two hospitalizations 
during the study related to the use of medications primar-
ily aff ecting the respiratory system (corticosteroids, p = 0.013, 
theophylline, p = 0.007) and total hospital stay (31336.68 ± 
19140 RSD/517.53 ± 316.1 EUR versus 23650.15 ± 14956.0 
RSD/390.59 ± 247 EUR, p=0.002) compared to patients who 
stayed in a semi-intensive care unit (12875.35 ± 20742.54 
RSD versus 4310.62 ± 9779.78 RSD/ 212.64 ± 342.57 EUR 
versus 71.19 ± 161.51 EUR, p=0.006). Based on the total num-
ber of days in the hospital, the costs of the drugs, the mate-
rials used and services provided, patients from the frequent 
exacerbation group had signifi cantly higher costs (80034.1 ± 
36823.7 RSD/1321.78 ± 608.15 EUR versus 69425.5 ± 34083.1 
RSD/1146.58 ± 562.89 EUR) comparedthan patients in the 
infrequent exacerbation group (p=0.039).

Our results indicate that signifi cantly more funds will be 
spent treating the deterioration of patients who stay longer in 
the hospital or in the semi-intensive care unit. Th eir condi-
tion will require a signifi cantly greater use of drugs that are 
primarily used to treat the respiratory system and, therefore, 
will utiliseutilize signifi cantly more resources.
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SAŽETAK

Glavni cilj ovog istraživanja je bio da se utvrdi i prikaže 
ekonomski aspekt ozbiljnih pogoršanja HOBP-a koje zahte-
vaju hospitalizaciju i razlike u troškovima lečenja između 
grupe pacijenata čestih egzacerbatora - sa najmanje dva po-
goršanja tokom jedne godine i grupe pacijenata sa jednim 
pogoršanjem.

Naši rezultati sugerišu da značajno više resursa treba po-
trošiti za lečenje pacijenata sa najmanje dve hospitalizacije 
tokom jedne godine i to za upotrebu lekova koji prvenstve-
no utiču na respiratorni sistem (kortikosteroidi, p = 0.013, 
teofi lin, p = 0.007 ), ukupan boravak u bolnici (31336.68 ± 
19140 dinara u odnosu na 23650.15 ± 14956.0 dinara, ili 
izraženo u eurima 517.53 ± 316.1 EUR/ 390.59 ± 247 EUR, 
p = 0.002), boravak u poluintenzivnoj jedinici, 12875.35 ± 
20742.54 dinara naspram 4310.62 ± 9779.78 dinara, odno-
sno 212.64 ± 342.57 EUR /71.19 ± 161.51 EUR (p = 0.006). 
Posmatrajući ukupan broj dana u bolnici, novac za lekove, 
korišćeni materijal i pružene usluge, značajno više sredstava 
je utrošeno za lečenje pacijenata iz grupe čestih egzacerba-
tora, 80034.1 ± 36823.7 RSD / 1321, 78 ± 608.15EUR, na-
spram 69425.5 ± 34083.1 RSD / 1146.58 ± 562.89 EUR za 
grupu pacijenata sa jednom egzacerbacijom (p = 0.039).

Može se zakljućiti da će značajno više sredstava biti po-
trošeno u lečenju pogoršanja pacijenata koji pripadaju grupi 
čestih egzacerbatora. Ovi pacijenti će boraviti duže u bolnici 
ili u jedinici poluintenzivne nege, upotrebiće se značajno više 
lekova koji se prvenstveno koriste u lečenju respiratornog si-
stema, a samim tim će i troškovi biti značajno veći.

Ključne reči: HOBP, teško pogoršanje, hospitalizaci-
ja, troškovi
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INTRODUCTION

It is estimated that COPD is going to be the third major 
cause of mortality (1) and the seventh leading burden on 

the health system and economy (2, 3). The natural course 
and outcome of COPD are significantly influenced by ex-
acerbations. These conditions present acute events leading 

to worsening of symptoms beyond the usual daily varia-
tions and are a major cause of morbidity and mortality (4). 

They accelerate the decline in lung function and thus pro-

mote the frequent use of medications, visits to the clinics 
and greater health care costs (5-7). The significant health 

and economic consequences of COPD exacerbation are 

still challenging for health care systems worldwide. 

The total direct costs of COPD treatment within the 

EU are up to 38 bil EUR and up to 40 bil USD in Ameri-

ca (8), while the average elderly COPD patient in Serbia 
costs the national health care budget approximately 138 
000 RSD/2276.38 EUR according to the average official 

exchange rate in 2008 (9). Authors from Germany have in-

dicated that the annual costs attributed to COPD amount 
up to 4 billion EUR (10). The suggested reasons for this 
amount are mainly the costs of drug use and the loss of 

work of the patients. The results of a study conducted 
in the Netherlands showed that a severe exacerbation of 

COPD that requires hospitalization costs the health sys-
tem up to 1735 € (11), while in the southeastern part of 

Europe, the cost of exacerbation amounts to 1765$ (12). 

Interesting data have revealed the difference in the cost of 
treating patients with severe exacerbations and those with-

out any exacerbations. In a study with over 200000 patients 
over a 3-year period, it was shown that the treatment costs 

of the group of patients with severe exacerbations may be 
increased up to 10-fold (13). Over one year, in almost half 
of the population of relatively well-treated patients, at least 

one exacerbation was associated with high costs, especially 
when there was severe disease deterioration requiring hos-

pitalization (14). 

The main objective of this investigation is to determine 

and summarize the economic burden of severe COPD ex-
acerbations and the difference in costs of treatment be-
tween frequent (at least two exacerbations in one year) 

and infrequent exacerbations in groups of patients in the 
central part of Serbia. We only investigated severe COPD 

exacerbations that required hospitalization.

MATERIALS AND METHODS

Study subjects

This study was conducted as a cross-sectional study. 

We examined the economic impact of severe COPD ex-
acerbations in patients who were hospitalized due to the 

index exacerbation of COPD in the tertiary care univer-
sity hospital ‘Clinical Centre of Kragujevac’ during the 

three-year period (2010-2012). We reviewed a total of 512 

individual medical records representing all hospitalized 
patients, female and male, with an established diagnosis 

of COPD who were older than 18 years during the study 

period. Out of this number, 174 patients fulfilled these 

criteria and were included for further analysis and subse-
quently divided into two groups - 64 subjects had frequent 
exacerbations, and 110 patients experienced only one ex-

acerbation over the course of one year. The data from the 
remaining patients were excluded from further analysis 

due to incomplete medical records and conditions that 

caused the reduction in lung function, such as associated 

restrictive diseases (interstitial fibrosis, tuberculosis, etc.), 
lung carcinoma, previous surgical treatment of the lungs, 
recent myocardial infarction and pulmonary embolism, as 

described elsewhere (4). The study protocol was approved 
by the Ethical Board of the Clinical Centre of Kragujevac 

(authorisation number - 01-8644). 

COPD exacerbations

For the purpose of this study, COPD exacerbation was 

defined by the criteria of the GOLD guidelines from 2014 
(15). We analysed severe exacerbations that required hos-

pitalization. 

Statistical analysis

All costs of treatment were described by the mean val-

ues   ± SD. To determine differences in the mean values   of 

variables with a normal distribution of values, parametric 
Student’s t-test was used, and its non-parametric alterna-

tive the Mann-Whitney test was used if the data did not 

follow a normal distribution. All data were analysed using 
the statistical program SPSS version 20, where a p value 
less than 0.05 was considered statistically significant.

RESULTS 

One of the analyses conducted in this investigation is 
the assessment of the costs of the drugs used to treat ex-
acerbations requiring patient hospitalization. All of the 

drugs used during the treatment of COPD deterioration 
were divided into two categories: drugs primarily affect-

ing the respiratory system (corticosteroids, short-acting 
bronchodilators, oxygen, theophylline and prescribed 

preventive inhalation therapy - in this group of drugs, 
for the purpose of this investigation, we included fixed 
combinations of inhaled corticosteroids and long-acting 

bronchodilators (fluticasone/salmeterol and budesonide/
formoterol) as well as a long-acting anticholinergic 

(tiotropium)) (Table 2) and drugs that affect associated 
illnesses (do not primarily act on the respiratory system, 

such as antibiotics (beta-lactams, quinolones and all an-

tibiotics used), diuretics, antiarrhythmic agents, ACE 
inhibitors and calcium channel blockers) (Table 3). Data 

on the costs due to the use of medications primarily af-
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fecting the respiratory system suggested that significantly 

more resources were spent to treat the COPD exacerba-

tions of patients who experienced at least two hospitaliza-

tions during the study period (Table 1). The main differ-

ences were related to the use of corticosteroids (systemic 

administration) and theophylline preparation (p = 0.013; 

p = 0.007) (Table 2). The maximum amount of money 

spent on the use of corticosteroids was 4004.1 RSD in the 
group with frequent exacerbations and 1819.0 RSD in the 

control group, and for the preparations of theophylline, 

4828.9 RSD and 1200.9 RSD, respectively. Data on the du-

ration of the use of this therapy were not fully available in 

the medical documentation we processed. There was no 

statistically significant difference in costs due to the use 

of antibiotics (beta-lactams, quinolines and all antibiotics 

used), diuretics, antiarrhythmic agents, ACE inhibitors 
and calcium channel blockers (Table 3).

Taking into account the hospital stays of the patients 
from both groups, we monitored the following variables: 

the time spent in the hospital, the number of hospital 
days in various organizational units, the material spent 

in this period and the services provided to each patient 

(Table 4). Patients who were in the group of cases stayed 

significantly longer in the hospital, with a total number 

Table 1. Medications costs

Variables FE (n=) IE (n=)
TEST VALUE AND SIGNIFICANCE OF NULL 

HYPOTHESIS

All medications costs 16791.67 ± 14147.22 13172.07 ± 9883.89
Z = - 1.359

p = 0.174

Costs of medications primarly 

aff ecting respiratory system
6157.13 ± 3971.58 4785.340 ± 3534.2

Z = - 2.216

p = 0.027

FE - Frequent exacerbator group

IE -  Infrequent exacerbator group

Table 2.  Costs of medications primarly aff ecting respiratory system 

Variables FE (n=) IE (n=)
TEST VALUE AND SIGNIFICANCE OF NULL 

HYPOTHESIS

Corticosteroids 945.07 ± 678.98 696.32 ± 428.31
T = -2.533

p = 0.013

Short-acting bronchodilators 443.77 ± 534.07 365.93 ± 445.68
Z = - 0.429

p = 0.668

Oxygen 1259.39 ± 1603.5 981.98 ± 1521.81
Z = - 0.943

p = 0.346

Th eophylline 439.51 ± 639.25 275.36 ± 169.31
Z = -2.683

P = 0.007

Preventive inhalation therapy 

prescribed
3167.12 ± 2936.09 2509.64 ± 3055.03

Z = -1.663

p = 0.096

FE - Frequent exacerbator group

IE -  Infrequent exacerbator group

Table 3. Costs of medications used for  the treatment of exacerbation / comorbidity

Variables FE (n=) IE (n=)
TEST VALUE AND SIGNIFICANCE OF NULL 

HYPOTHESIS

β-lactam antibiotics 5415.74 ± 10034.92 4367.88 ± 7355.18
Z = - 0.191

p = 0.849

Quinolones 1843.65 ± 3193.71 1485.07 ± 2809.37
Z = - 0.112

p = 0.911

Total antibiotics 8623.54 ± 12899.92 6540.8 ± 8707.8
Z = - 0.167

p = 0.867

Diuretics 55.03 ± 100.1 36.41 ± 75.5
Z = - 0.505

p = 0.613

Antiarrhythmic drugs 44.89 ± 56.59 40.59 ± 5702
Z = - 0.639

p = 0.523

ACE inhibitors 153 ± 243.99 135.59 ± 209.15
Z = - 0.002

p = 0.999

Calcium channel blockers 54.39 ± 80.08 42.26 ± 65.49
Z = - 0,818

p = 0.413

FE - Frequent exacerbator group

IE -  Infrequent exacerbator group
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of hospital days of 13.68 ± 6.06 days compared to 10.58 

± 4.36 days in patients from the control group during 

the observed hospitalizations (p < 0.001). The number 
of days spent in the general care unit and the intensive 

care unit were similar, while a significant difference was 

shown when the number of days patients spent in the 

semi-intensive care unit was examined, where subjects 
from the group of cases spent 5.51 ± 8.87 days and sub-

jects from the control group spent 1.84 ± 4.18 days (p = 

0.006) (Table 4).

Resource utilization during the days in the hospital 

was also monitored and assessed as the amount of money 
spent on the materials and services provided to each pa-

tient. For the purpose of this study, the materials used 
in the patient’s hospitalization included the following: 

X-ray films, syringes, needles, infusion and transfusion 

systems, patches, facial masks, medical alcohol, wad-

ding, gloves, povidone iodide and other disinfectants, na-

sal and urinary catheters, urine bags, diapers, tubes and 

contrast agents. The services provided to the hospital-

ized patients included the determination of values such 
as sedimentation, CRP, fibrinogen, erythrocytes, leuco-

cytes, platelets, haemoglobin, iron, sodium, potassium, 

calcium, chloride, pH, bicarbonate, gas analysis, total and 
direct bilirubin, AST, ALT, alkaline phosphatase, creatine 

kinase, total protein, albumin, urea, creatinine, uric acid, 

blood glucose, cholesterol, triglycerides, haematocrit, 
troponins, procalcitonin, microscopic and macroscopic 

urine assessment, urine culture, microbiological agentss, 
creatinine clearance, blood samples and urine samples 

for laboratory analysis, sputum for analysis, histological 

preparation, various examinations (physical, ultrasonic, 
X-ray), injection, infusion and inhalation.

Table 4. Hospital treatment - costs

Variables FE (n=) IE (n=)
TEST VALUE AND SIGNIFICANCE OF NULL 
HYPOTHESIS

Material 3590.28 ± 2332.15 3176.43 ± 2417.41
Z = - 1.622
p = 0.105

Service 29007.56 ± 17526.32 29776.72 ± 20167.87
T = 0.291 
p = 0.771

General care unit - number of days 6.25 ± 6.58 6.83 ± 6.15
Z = - 0.546
p = 0.585

General care unit - costs 10039.12 ± 10557.67 10971.59 ± 9884.54
Z = - 0.555
p = 0.579

Semintensive care unit – 
number of days 

5.51 ± 8.87 1.84 ± 4.18
Z = - 2.727
P = 0.006

Semintensive care unit – costs 12875.35 ± 20742.54 4310.62 ± 9779.78
Z = -2.727
p = 0.006

Intensive care unit- number of 
days

1.92 ± 4.57 1.91 ± 4.4
Z = - 0.119
p = 0.905

Intensive care unit- costs 8422.21 ± 20053.45 8367.94 ± 19277
Z = - 0.122
p = 0.903

Total number of hospital days 13.68 ± 6.06 10.58 ± 4.36
Z = - 3.573
p < 0.001

Total number of hospital days 
- costs

31336.68 ± 19140 23650.15 ± 14956.05
Z = - 3.095
p = 0.002

Total costs 80034.1 ±36823.7 69425.5±34083.1
Z = - 2.063
p = 0.039

FE - Frequent exacerbator group

IE -  Infrequent exacerbator group

Table 5. Comparative review of costs during hospital treatment of COPD 
exacerbation expressed in diff erent currencies

FE (n=) IE (n=)

RSD 31336.68 ± 19140 23650.15 ± 14956.05

$ 466.74 ± 285.08 352.25 ± 222.76

EUR 517.53 ± 316.1 390.59 ± 247

FE - Frequent exacerbator group
IE -  Infrequent exacerbator group

Table 6. Comparative review of treatment costs of COPD exacerbation in 
a semi-intensive care unit expressed in diff erent currencies 

FE (n=) IE (n=)

RSD 12875.35 ± 20742,54 20742.54

$ 191.77 ± 308.94 64.2 ±145.66

EUR 212.64 ± 342.57 71.19 ± 161.51

FE - Frequent exacerbator group
IE -  Infrequent exacerbator group

Table 7. Comparative review of total costs of COPD exacerbation treat-
ment expressed in diff erent currencies 

FE (n=) IE (n=)

RSD 80034.1 ± 36823.7 69425.5 ± 34083

$ 1192.05 ± 548.46  1034.04  ± 507.64

EUR 1321.78 ± 608.15 1146.58 ± 562.89

FE - Frequent exacerbator group
IE -  Infrequent exacerbator group

Table 8. Diff erences in costs in the treatment of COPD exacerbations ex-
pressed in diff erent currencies 

Intensive care unit – 

number of days

Semintensive care unit 

– number of days
Total costs

RSD 7686.53 8564.73 10608

$ 114.48 127.56 158.01

EUR 126.94 141.45 175.2

FE - Frequent exacerbator group
IE -  Infrequent exacerbator group
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Resources for the materials used during the observed 

hospitalizations were not significantly different among the 

patients from both groups, with a maximum of 12059.4 

RSD in the group with frequent exacerbations and 14889.7 
RSD in the control group. Additionally, the money spent 

for the provided services was similar in both observed 

groups, with a maximum value in the group with frequent 

exacerbations of 87767.6 RSD and 101937.5 RSD in the 

infrequent exacerbation group. Significantly more money 

was allocated to patients with more than one exacerbation 

during the total hospital stay (31336.68 ± 19140 RSD ver-

sus 23650.15 ± 14956.0 RSD, p=0.002) compared to the pa-
tients who stayed in a semi-intensive care unit (12875.35 ± 

20742.54 RSD versus 4310.62 ± 9779.78 RSD, p=0.006), as 

average allocated money for the stay in the semi-intensive 

care unit (Table 4). Regarding the total number of days in 

the hospital, the costs of the drugs, materials used and pro-

vided services, significantly more amounts were allocated 

to patients from the group of cases (80034.1 ± 36823.7 RSD, 

in contrast to 69425.5 ± 34083.1 RSD for patients from the 

control group (p=0.039)). During the study, one patient’s 

day in the general care unit cost 1605.24 RSD; in the semi-

intensive care unit, 2337.6 RSD; and in the intensive care 

unit, 4385.12 RSD. All of the aforementioned results are 
shown in Table 4.

During the period under review, a total of 5122181.42 

RSD was spent on all materials, services and medicines 

used for all patients in the group with frequent exacerba-

tions, while for all patients in the control group, 7636810.05 

RSD was allocated.

DISCUSSION 

In spite of the numerous studies conducted worldwide 

and the efforts of health systems, the frequency of mor-

tality in patients suffering from COPD is still on the rise, 

as opposed to the declining mortality due to other major 
causes of death such as carcinoma or cardiovascular dis-

eases (16). COPD remains a major health challenge with 

a significant economic impact (17) and a disease with 

increasing direct and indirect costs of treatment (18). A 

significant upward trend from the 18 billion $ in 2002 to 
30 billion $ in 2010 in direct costs of COPD treatment 

was observed in the United States (8, 19). The largest 

share in the cost of treatment for patients suffering from 

COPD is for exacerbations requiring hospitalization. It 

was suggested that up to 87% of all costs associated with 

the treatment of COPD are costs of hospital treatment 

(20). The total cost of COPD treatment on an annual ba-
sis was directly related to the presence of associated ill-

nesses (21), while the correlation of the total cost with 
the degree of obstruction in the airways and quality of life 
indicators was not shown (22). Patients who have multi-

ple associated diseases in addition to COPD have a higher 

risk of experiencing at least one exacerbation requiring 
hospital treatment (23), with significantly higher costs of 

such treatment (24). In addition to the increased costs in-

curred during hospitalization, it was shown that patients 

who have associated diseases in addition to COPD use ap-

proximately 50% more drugs for the treatment of cardio-

vascular disorders and almost two times as many antibi-

otics and psychotropic drugs, which additionally increase 
the overall costs of treatment (21). Overall, the cost of 

treating COPD patients with associated illnesses can be 

up to 4.7 times higher than the cost of treating COPD pa-
tients without associated illnesses (22). At the same time, 
the cost of treatment for these patients is 3.4 times higher 

than that of the control group of patients who do not have 

COPD (22). Since most of the resources for the treatment 
of COPD are used to treat exacerbations requiring hos-

pitalization, direct medical costs can be representative in 

estimating the total amount of resources to be allocated 

for the treatment of these patients (9). An overview of 

the social component of each individual patient and an 

assessment of the indirect costs (absence from work, re-
duced working ability, early retirement, etc.) were not the 

goals of our research.

According to the available literature, studies comparing 

the costs of COPD exacerbations have not been carried out 

to date in Serbia. 

We analysed data on costs due to the use of medicines 

primarily affecting the respiratory system, which suggest-

ed that significantly more resources have to be spent to 

treat COPD exacerbations in patients who experienced at 

least two hospitalizations in one year. These differences 

are mostly due the use of corticosteroids and theophyl-

line preparations (p = 0.013; p = 0.007). This result could 

be predicted given that patients in the group with fre-

quent exacerbations had more significant reductions in 

pulmonary function and a higher incidence of associated 

illnesses of the respiratory system as well asand they also 

stayed significantly longer in the hospital for the treat-

ment of the observed exacerbation. Interestingly, there 

was no statistically significant difference in costs due to 
the use of all medications and total preventive inhalation 

therapy, although this therapy was significantly more of-

ten prescribed to the group of cases (data not shown). 

The reason is probably due to the difference in the price 

of the preparations that are classified in this group as well 

as the length of the use of these drugs. In previous in-

vestigations of the cost of treatment of patients suffering 

from COPD, it was revealed that in Serbia, one COPD 
patient of older age in 2008 cost the national health bud-
get approximately 138 000 RSD (9). In 2008, the middle 

exchange rate of the National Bank of Serbia (NBS) for 

exchanging dollars was 50.01 RSD = 1$. At that time, the 

treatment of worsening COPD for the whole year cost 

the national health budget 9986.18 RSD or 199.7$ per 

patient. It should be noted that this amount does not in-

clude the costs of the treatment of associated metabolic 
disorders and cardiovascular diseases. Furthermore, the 

average number of exacerbations during the study year 

was 1.45 per patient, and the average length of the hos-
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pital stay during the exacerbation was 12.84 days. Tak-

ing previous statements into account, we can conclude 

that the cost of the treatment of one exacerbation/hos-

pitalization in 2008 in the same institution where our re-

search was conducted amounted to 6887.02 RSD/137.72 

$. Considering that the population in this study consisted 

of patients who experienced at least two exacerbations 

in 2008, it is expected that the costs would be similar to 

the costs of the treatment of exacerbations in the patients 

with frequent exacerbations in our examined population. 

When we compared the costs identified in previous re-
search with our results, we obtained similar values. The 
duration of hospital treatment in our study of 13.68 ± 6.06 

days did not significantly differ from 12.84 days, the aver-

age duration of hospitalization recorded in the previous 

study. According to the official middle exchange rate of 

the NBS from 2008 (50.01 RSD = 1$), the costs obtained 
in our study would amount to 123.12 $, similar to the pre-

viously established costs of 6887.02 RSD/137.72 $ (9), and 

according to the NBS middle exchange rate in 2012, 91.7$ 

(67.14 RSD = 1$). These differences in values expressed 

in foreign currency can be attributed to exchange differ-

ences in the observed years.

We noticed interesting data on the length of hospital 

stay during the exacerbation and the amount of money 

needed to be allocated. The average number of days spent 

in the hospital during the treatment of COPD exacerba-

tions recorded in previous studies differs. It was 8.5 ± 8.2 

days during 1993, 6.8 ± 6.6 days in 2001 (25), and up to 

7 days in the period from 2006 to 2010 (26). The average 

length of stay in the hospital due to the treatment of COPD 

exacerbations during the period from 2010 to 2012 was 7 

days, with patients being hospitalized for a minimum of 2 

days and a maximum of 30 days (27). In relation to these 

data, the duration of hospital treatment in our study was 
prolonged. The total time patients spent in the hospital 

was 13.68 ± 6.06 days in the group of cases and 10.58 ± 

4.36 days in the control group, showing a significant differ-
ence between the observed groups (p < 0.001). The short-

est hospital stay was 5 days and the longest was 40 days 

in the group of cases, while the shortest hospital stay was 

1 day and the longest 30 days in the control group. Time 

spent in general and intensive care units was similar, while 

a significant difference between the observed groups of 
patients was shown during the stay in the semi-intensive 

care unit: 5.51 ± 8.87 days and 1.84 ± 4.18 days (p = 0.006), 

respectively. Consequently, the costs of treatment during 

the course of isationhospitalization were different. In the 

three-year period (2010-2012), significantly more funds 

were allocated during the time spent in the hospital for the 

treatment of COPD exacerbations of patients who experi-

enced at least two episodes in one year, namely, 31336.68 ± 

19140 RSD in the group of cases and 23650.15 ± 14956.05 

RSD in the control group (p = 0.002). We noted similar 

results comparing the period of stay in the semi-intensive 

care unit, with 12875.35 ± 20742.54 RSD in the group of 

cases and 4310.62 ± 9779.78 RSD in the control group (p 

= 0.006). The values of the amount of these costs recalcu-

lated in foreign currencies at the middle exchange rate of 
the NBS from 2012 (67.14 RSD = 1 $ and 60.55 RSD = 1 

EUR) are shown in Table 6.

In assessing the overall cost of treatment of COPD ex-

acerbations and in comparing them between the observed 

groups, we also found that significantly more funds needed 

to be allocated to treat COPD exacerbations requiring the 

hospitalization of patients who had undergone at least two 

exacerbations in a one-year period. Regarding the calcula-

tion of overall costs, our study included hospital expenses, 

all used medicines, materials and provided services. Table 
8 shows the differences in the mean amount of funds to be 

allocated during the treatment of COPD exacerbations in 

the observed groups of subjects. However, the values   of the 

resources differed significantly when considering the money 

that needed to be allocated during the total hospital stay as 

well as for the days spent in a semi-intensive care unit. It can 

be concluded that on average, it is necessary to allocate a 

total of 7686.53 RSD/114.48 $/126.94 EUR more during the 

hospital treatment of worsening COPD for one patient who 

has a higher chance of experiencing at least two exacerba-
tions in one year. Similarly, for staying in a semi-intensive 

care unit, 8564.73 RSD/127.56$/141.45 EUR more needed 
to be allocated to patients with at least two exacerbations 

than patients who had a lower risk of experiencing addi-
tional exacerbations over a period of one year. The overall 

cost was also higher in the case group of patients, by values 

of 10608 RSD/158.01$/175.2 EUR. The amount of money 

spent on the materials used and the services provided at the 

observed hospitalizations was not significantly different be-

tween the patients of the observed groups. 

 Our results indicate that significantly more funds will be 

spent to treat the exacerbations of patients in the group of 

cases, which is a group of patients who have associated respi-

ratory diseases. These patients will stay longer in the hospital 
or in the semi-intensive care unit, and their condition will also 

require a significantly higher use of drugs that are primarily 
used in the treatment of the respiratory system; , therefore, 

they will utiliseutilize significantly more resources.

In addition to the impact on patient quality of life, exac-

erbations torepresent the highest percentage of treatment 

costs. Consequently, decreasing the number of exacerba-

tions is one of the most important goals of COPD treat-

ment in order to improve patients’ health status and qual-

ity of life and to reduce the costs of treating this disease 

(3, 28). 
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