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Objective: Chronic Obstructive Pulmonary Disease
(COPD) is a leading cause of death worldwide with
a continued rising mortality rate, and it represents a
major socioeconomic burden. The aim of this study was
to examine the costs of acute exacerbation of COPD
patients admitted to two different university hospital
intensive care units.

Material and Methods: We analyzed 156 patients (128
male and 28 female) who were admitted for treatment of
acute exacerbations of COPD from January 1, 2005 to
June 15, 2008.

Results: The mean age of the patients was 68.2 years.
The mean length of hospitalisation stay was 10.4 days.
The costs were different between survivors and non-
survivors. There was a statistically significant difference
between survivors and non-survivors groups in all costs
except bed costs, laboratory costs, radiology costs and
consultation costs.

Conclusion: These results suggest that the cost of
patients with acute exacerbations of COPD represents
a considerable economic burden for the health care
system in Turkey.

Key words: Chronic obstructive pulmonary disease; acute exac-
erbation; cost analysis.

Amag: Kronik obstruktif akciger hastaligi (KOAH) diinya
¢apinda élimlerin ana nedeni olup, mortalite hizi stirekli
yukselmekte ve dnemli sosyoekonomik yik olusturmak-
tadir. Bu calismada iki farkli Universite hastanesi yogun
bakim Unitesinde KOAH akut alevlenmesi olan hastala-
rin maliyetlerinin incelenmesi hedeflenmistir.

Gere¢ ve Yontemler: 1 Ocak 2005 ile 15 Haziran 2008
tarihleri arasinda KOAH akut alevlenmesi nedeniyle
tedavi olan 156 hasta (128 erkek ve 28 kadin) analiz
edilmistir.

Bulgular: Hastalarin ortalama yasi 68.2 olarak bulun-
mustur. Ortalama hastanede kalis suiresi 10.4 gun olarak
saptanmistir. Sag kalan ve olen hastalarin maliyetleri
birbirlerinden farkli bulunmustur. Sag kalanlar ve 6len
hastalar arasinda yatak tcreti, laboratuar Ucreti, radyo-
loji Ucreti ve konsultasyon dicretleri digindaki diger tim
tedavi maliyetlerinde istatistiksel farkhlik saptanmistir.
Sonuc¢: KOAH akut alevlenmesi olan hastalarin tedavi
maliyetlerinin Tiurk saglik sistemi icinde hatiri sayilir yer
olusturdugunu disiinmekteyiz.

Anahtar sdzcukler: Kronik obstriktif akciger hastahgr; akut alev-
lenme; maliyet analizleri.
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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is
characterized by progressive airway obstruction which
is not completely reversible with bronchodilatator medi-
cations.! Exacerbation symptoms include increased
dyspnea, cough and sputum, as well as changes in spu-
tum colour. Exacerbations are associated with a signifi-
cant worsening of pulmonary function and are consid-
ered to be the cause of an increase in the costs of COPD
treatment.[??

COPD is a leading cause of death worldwide, with a
continued rising mortality rate and it represents a major
socioeconomic burden. According to World Health
Organization (WHO) estamates, 80 million people have
moderate to severe COPD and three million people died
of COPD in 2005. Acute respiratory failure is a com-
mon and often fatal complication of COPD, requiring
mechanical ventilation.®! The burden of COPD extends
beyond the patient to the health care system and society
as a whole.

Intensive care units (ICUs) are important depart-
ments for hospitalized patients with acute exacerbations
of COPD and represents the largest clinical cost centers
in hospitals in other parts of the world.[* Even though
cost studies have been conducted in some countries, !
the detailed cost of acute exacerbations of COPD in ICU
in Turkey has not been studied.

The aim of this study was to identify the detailed
cost of treatment of acute exacerbations of COPD in two
different university hospital intensive care units.

MATERIALS AND METHODS

This study was a retrospective review of all ICU
records from January 1, 2005 and June 30, 2008. During
this period, 1221 patients were admitted to the adult
medical and surgical ICU. Of these, there were 156
patients with acute exacerbations of COPD, which made
up the study population.

Acute exacerbation of COPD was diagnosed with
increased dyspnea, sputum production or purulence
without radiographic evidence of consolidation.
Exclusion criteria included pneumonia, asthma, pul-
monary tuberculosis, bronchiestasis, pulmonary fibrosis
and lung cancer.

The hospitalisation costs in this analysis were iden-
tified for bed costs, laboratory costs (blood, urine and
other specimens detection costs), therapy costs (invasive
mechanical ventilation and hemodialysis costs), drug
costs, radiology costs (chest X ray, CT costs), transfusion
costs, medical equipment costs (central venous cathater,
perfusion sets costs) and consultation costs.

Information about age, gender, length of stay and
outcome (alive or death) was collected from the ICU
records. The patients were categorized by the outcome.
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The study protocol was approved by the local ethics
committee.

Cost Assessment

A computerized hospital accounting software and
patient records of the ICU were used for calculation of
the costs. All costs were expressed as US dollars using
the mean annual purchasing power parity values of
Turkey in 2005, 2006, 2007 and 2008 years (1 US $=1.35,
1.56, 1.32 and 1.20, respectively).t¥

Statistical Analysis

The numeric results were expressed as meanxsd,
and categorical results were expressed as a number.
Normality distribution of the variables was tested using
one sample Kolmogorov Smirnov test. Differences
between groups were assessed using the students’ t test
for normal, the Mann Whitney U test for non-normal
distributed data. The chi-square test was used to com-
pare the differences of categorical variables between the
groups. A P-value <0.05 was considered as statistically
significant. Statistica 7.0 (StatSoft Inc. Tulsa, OK, USA)
statistical software was used for statistical analyses.

RESULTS

Between January 1, 2005 and June 30, 2008, 1221
patients were admitted to the ICUs and of these 156
patients with exacerbation of COPD. In the event that
a patient presented to the ICU on more than one occa-
sion, only one data from the first hospital admisson was
analysed.

A total of 156 patients were enrolled in the study, 128
of them were men, 28 were women. The mean age of the
patients was 68.2+10.23 years. The mean length of ICU
stay was 10.4+12.57 days. Gender, age and length of ICU
stay of patients are shown in Table 1. There was no sta-
tistically difference in age and gender (p>0.05) between
survivors and non-survivors. Length of ICU stay was
statistically different between groups (p<0.005).

A total of 156 patients had respiratory failure. The
comorbid diseases of the patients were as follows; cere-
bral vascular disease, renal failure, coronary heart disease
and hypertension. Comorbid diseases were higher in the
non-survivor group. In the survivor group 22 patients had
comorbid diseases compared to 60 patients in the non-

Table 1. General characteristics of admitted patients
with acute exacerbations of COPD

Survivors  Non-survivors  p
(n=89) (n=67)
Sex (M/F) 73/16 55/12 0.991
Age (years) 66.87+10.40 70.05£9.80  0.058
Length of ICU stay (days)  8.58+13.38 12.89+11.04  0.001*

Data are presented as range (mean+SD) median unless otherwise
indicated.

ICU; Intensive care unit

*Difference between both groups.



Intensive Care Cost Analysis of Patients with Acute Exacerbations of Chronic Obstructive Pulmonary Diseases from Two University Hospitals

survivor group. The length of hospital stay was longer
in patients with comorbid disease. Length of stay was
8.09+14.04 days in patients without comorbid diseases and
12.54+10.74 days in patients with comorbid diseases. The
difference was statistically different (p<0.01).

The costs were different between survivor and non-
survivor groups. There was a statistically significant dif-
ference in drug costs, medical equipment costs, therapy
costs and transfusion costs between survivor and non-
survivor groups (p<0.01). Between survivor and non-
survivor groups, there were no statistically difference in
bed costs, laboratory costs, radiology costs and consul-
tation costs (p>0.05). Total ICU costs were higher in the
non-survivor group than the survivor group (p<0.05).
The detailed information of the intensive care cost com-
position was given in Table 2.

DISCUSSION

In this retrospective study, the aim was to investigate
the hospitalization cost of patients with acute exacerba-
tion of COPD in intensive care units in two university
hospital in Turkey. These results suggest that there was
a statistically significant difference in drug costs, medi-
cal equipment costs, therapy costs and transfusion costs
between survivor and non-survivor groups.

General characteristics of patients with acute exac-
erbations of COPD in ICU are demonstrated by sev-
eral studies.*® Afién et al.®! analysed the prognosis
and costs of mechanical ventilation in patients with
exacerbations of COPD in an university hospital ICU.
They found that the mean age was 64 years (44-77). They
did not demonstrate a statistically significant difference
among ages of survivals and non-survivals. The mean
length of stay in the ICU was 41 days and mortality rate
was 35% in the ICU, like this study. Ely et al.’! made

Table 2. Hospitalization cost composition in patients
with acute exacerbations of COPD

Costs Survivors Non-survivors p
(n=89) (n=67)

Bed cost 227.85+237.79 314.72+323.76  0.207
Drug cost 602.72+644.72 810.48+726.38  0.034*
Medical equipment  599.078+2130.71  591.49+564.84  0.012*
costs

Laboratory cost 565.61+365.05 593.95+355.36  0.365
Therapy cost 261.06+252.19 418.38+400.88  0.022*
Transfusion cost 207.96+479.82 425.31+654.79  0.001*
Radiology cost 26.47+26.56 36.75+46.50 0.463
Consultation cost 0.63+1.7 1.30+£3.38 0.320
Total cost 2491.40+2671.48 3192.41+2416.19 0.018*

Data are presented as range (mean+SD) median unless otherwise
indicated.
*Difference between both groups.
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a study to delineate the costs of care of patients with
COPD and found that the mean age was 65 years. The
mean length of stay in the ICU was 9 days and mortality
rate was 38.6%. Chen et al.®% made a study to deter-
mine the costs of acute exacerbations of COPD. They
concluded that the mean age was 73.4 years and the
mean length of stay in the ICU was 20.7 days. Berkius
et al.™ made an analysis of cases of acute exacerbations
in COPD and demonstrated that the mean age was 70.2
years and mortality was 7.3%. Ai-Ping et al.t? concluded
that the mean age was 70 years, mortality was 10.5% and
the mean ICU stay was 3 days. 60 patients were admit-
ted to this study and 95% of patients received invasive
mechanical ventilation. The mean age for survivors was
68.1 and 75.8 years for non-survivors. Another study
from Italy by lapichino et al.'®! concluded that the mean
ICU stay was 10.5 days and mortality rate was 71.25%.
Bertolini et al.) analysed the cost of COPD and found
that the mean age was 71.3 years and mortality rate was
16.9%. In this study the mean ICU stay was 7 and 9 days
for survival and non-survival groups respectively. Rossi
et al.l® analysed the costs of 1034 patients in 51 ICUs.
The mortality rate was 22.8%.

In our study, the mean age of the patients was 68.2
years. Similar to the Ai-Ping study, the mean age for
survivors was 66.8 and 70 years for non-survivors. We
did not demonstrate a statistically significant difference
among ages of survivals and non-survivals. The mean
lenght of stay in the ICU was different in survivors
and non-survivor groups. In survivors group the mean
lenght of stay was 8,58 days, in non-survivors this was
12.89 days. There was statistically significant difference
(p<0.05). We found that the mortality rate was 42.9%,
this result was higher than previous studies,®91:121415]
but in our study all of the patients had respiratory failure
and had mechanical ventilation.

Afdn et al.! found that comorbid diseases were
presented in 8 patients of 20 patients. Chen et al.*?! dem-
onstrated that 204 of 439 patients had respiratory failure,
153 had cor pulmonale, 123 had coronary artery disease,
231 had hypertension, 70 had cerebrovascular disease
and 32 had renal failure. Ai-Ping et al.®? concluded that
55% of patients had two or more comorbid conditions.
In our study we demonstrated that a total of 82 patients
had comorbid diseases like cerebral vascular disease,
renal failure, coronary heart disease and hypertension.
In the survivor group, 22 patients had comorbid disease
compared to 60 patients in the non-survivor group.

Several previous studies demonstrated the costs of
patients with acute exacerbations of COPD.[-10.1%-15]

Afién et al.®! evaluated 206 admissions due to COPD,
20 patients met the inclusion criteria of their study and
demonstrated that the total cost in the ICU was U.S.
$1359061, with a mean cost per patient of U.S. $67953.
They did not demonstrate the composition of intensive
care costs. Chen et al.l9 investigated hospitalization
cost composition of different hospitals and reported
that the highest absolute cost was drug cost, followed
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by laboratory cost, oxygen cost, therapy cost, radiology
cost, examination cost and bed costs. They found that the
percentage of drug cost was 71.2%. They concluded that
there was a significant statistical difference in all costs
except for company cost, oxygen cost and transfusion
cost among different centers. Ely et al.l”! investigated the
hospitalization cost composition of patients with COPD
patients and other mechanically ventilated patients. They
concluded that the highest cost was bed expenses, fol-
lowed by drug costs, respiratory care costs, mechanical
ventilation costs, radiology costs and laboratory costs.
The percentage of bed cost was 27.14% and drug cost was
25.2%. lapichino et al. (13) found that the mean cost per
patient was €1648.9 in survivor groups and €2466.7 in
non-survivor group. Bertolini et al.) compared the costs
and found that the highest cost was laboratory costs, fol-
lowed by drug cost and procedures cost in the survivor
group. In the non-survivor group laboratory cost was the
highest cost, followed by procedures cost and drug cost.
Total cost per patient was €1316.5 for the survivor group
and €2662 for non-survivors. The authors concluded
that there was a statistically significant difference in total
costs per patient between survivor and non-survivor
groups. Rossi et al.l** found that total cost per patient was
€1979. The highest cost was laboratory costs, followed
by consumables cost and drug cost.

In our study, we demonstrated the hospitalization
costs in ICU from two university research hospital and
categorized by the outcome. We concluded that the high-
est absolute cost was drug cost (24.19%), followed by
medical equipment cost, laboratory cost, therapy cost,
bed cost, transfusion cost, radiology cost and consulta-
tion costs in survivors. In non-survivors the highest cost
was drug cost (25.3%) followed by laboratory cost, medi-
cal equipment costs, transfusion cost, therapy cost, bed
cost, radiology cost and consultation costs. There was a
statistically significant difference in all costs except bed
cost, laboratory cost, radiology cost and consultation
costs between survivors and non-survivors. Total inten-
sive care costs with a mean cost per patient of $2491,40
in survivors and $3192,41 in non-survivors . Comparison
of our results with the cost studiest®1%31° can give some
idea but would be of limited value, because of the differ-
ences in the health care system and study design.

Chen et al.* concluded that the total hospitalization
cost was positively correlated with length of hospital
stay, age and comorbid diseases. Another study made
by Ely et al. ® found no correlation between age and
total hospitalization costs. In our study we found that
the length of hospital stay was longer in patients with
comorbid disease, but we did not find any statistically
significant difference between patients with comorbid
diseases and mean ICU cost per day (p=0156).

In conclusion, intensive care costs of COPD causes a
considerable economic burden for the health care system
in Turkey. This study provides detailed information on
costs and it may be representative of intensive care costs
of COPD for developing countries.
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