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ABSTRACT
This study aimed to determine the economic burden and affecting factors in adult community-acquired
pneumonia (CAP) patients (� 18 years) by retrospectively evaluating the data of 2 centers in Istanbul
province, Turkey. Data of outpatients and inpatients with CAP from January 2013 through June 2014 were
evaluated. The numbers of laboratory analyses, imaging, hospitalization days, and specialist visits were
multiplied by the relevant unit costs and the costs of the relevant items per patient were obtained. Total
medication costs were calculated according to the duration of use and dosage. The mean age was 61.56 §
17.87 y for the inpatients (n D 211; 48.6% female) and 53.78 § 17.46 y for the outpatients (n D 208; 46.4%
male). The total mean cost was €556.09 § 1,004.77 for the inpatients and €51.16 § 40.92 for the
outpatients. In the inpatients, laboratory, medication, and hospitalization costs and total cost were
significantly higher in those � 65 y than in those <65 y. Besides the hospitalization duration, specialist
visit, imaging, laboratory, medication, and hospitalization costs and total cost were significantly higher in
those hospitalized more than once than in those hospitalized once. While the specialist visit cost was
higher in the inpatients with comorbidities, the imaging cost was higher in the outpatients with
comorbidities. CAP poses a higher cost in inpatients, elders, and individuals with comorbidities. Costs can
be decreased by rational decisions about hospitalization and antibiotic use according to the
recommendations of guidelines and authorities. Vaccination may decrease medical burden and contribute
to economy by preventing the disease, especially in risk groups.
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Introduction

Community-acquired pneumonia (CAP) is still one of the
reasons of morbidity and mortality all over the world. In
adult population, the annual incidence of CAP has been
reported as 5–11 in 1000 people in the prospective popula-
tion studies from the UK,1 Finland,2 and North America.3

The economic burden of CAP, which is one of the most
important reasons of deaths caused by infectious diseases in
the developed countries, is also quite high.4 The annual
expenditure for CAP is estimated to be 8.4–10 billion Dol-
lars in the hospitals of United States of America and 10 bil-
lion Euros in Europe.4

Community-acquired pneumonia can cause a wide range of
clinical entity from rapid improvement of the symptoms to
severe complications and to death and CAP is life-threatening
particularly in elders and individuals having comorbid dis-
eases.5 There are many microorganisms leading to CAP; Strep-
tococcus pneumoniae and Haemophilus influenza are the main
causative agents.6,7 The most effective way to prevent CAP
caused by S. pneumonia is vaccination. The 7-valent pneumo-
coccal conjugate vaccine (PCV-7), which had been included in
the national immunization program for children in our coun-
try, was replaced with 13-valent pneumococcal conjugate

vaccine (PCV-13) in 2011.8 For adults, 2 pneumococcal vac-
cines are available, one of which is PCV-13 and the other is 23-
valent pneumococcal polysaccharide vaccine (PPV-23).

While the advances in the knowledge about the natural
course and prognosis of the disease, usage of biological
markers (such as C-reactive protein and procalcitonin), and
treatment approaches being more suitable with the introduc-
tion of national and international guidelines provide an
improvement in CAP treatment, emergence of new pathogens
and evolution of resistance to antibiotics as well as limited
options of new antibiotics lead to difficulties in the treatment.9

Besides the ways to improve outcomes in CAP patients, the
ways to reduce the costs are also being investigated. For this
reason, in the scope of ensuring rational use of antibiotics,
there are ongoing studies aiming at establishing current strate-
gies on evaluating the approaches to decrease duration of use
and dosage of antibiotics, treating patients at home rather
than at hospital, switching to oral treatment from intravenous
treatment in a short period of time, and decreasing the dura-
tion of hospitalization.4 Additionally, there is a gradual
increase in penicillin resistance and multidrug resistance
among S. pneumoniae isolates worldwide.10 In this context, it
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is important to know the current medical and economic bur-
den of CAP in order for each geographical region to be able
to make its own planning. The present study aimed to deter-
mine the economic burden and the affecting factors in adult
CAP patients � 18 y of age by retrospectively evaluating the
data of 2 centers in Istanbul province, Turkey.

Results

Data of 208 inpatients (females, 48.6%) and 211 outpatients
(females, 46.4%) were analyzed. The mean ages of the inpa-
tients and outpatients were 61.56 § 17.87 y and 53.78 §
17.46 years, respectively. Of the patients, 42.6% were admitted
to outpatient clinic, 12.4% were admitted to emergency serv-
ices, and 1.1% were admitted by ambulance. Among inpatients,
36.5% had chronic obstructive pulmonary disease (COPD),
18.3% had hypertension, and 12.0% had diabetes mellitus.
Among outpatients, 22.7% had COPD, 20.4% had asthma, and
7.1% had hypertension. The mean hospitalization duration of

the inpatients was 6.81 § 4.68 d (Table 1). When being � 65 y
of age or having any comorbidity was defined as a risk group
for pneumococcal and influenza vaccination, 48.6% of the inpa-
tients and 28.9% of the outpatients were in the � 65 y of age
group and 80.8% of the inpatients and 71.6% of the outpatients
had a comorbid disease. However, only 2 patients, one from
inpatients and one from outpatients, had previous pneumococ-
cal vaccination.

The total mean cost per patient was €556.09 § 1,004.77 for
the inpatients and €51.16 § 40.92 for the outpatients (Table 1).
Medication cost had the highest share of total cost both in the
inpatients and outpatients (Fig. 1).

In the inpatients, the costs of laboratory, medication, and
hospitalization and the total cost were significantly higher in
those � 65 y than in those <65 y (Table 2).

There were 17 patients hospitalized more than once due to
the diagnosis of CAP within the study period. In addition to
the hospitalization duration, the costs of specialist visit, imag-
ing, laboratory, medication, and hospitalization and the total
cost were significantly higher in those hospitalized more than
once compared with those hospitalized once (Table 3).

While 19.7% (n D 41) of the inpatients had no comorbid-
ities, 39.9% (n D 83) had one comorbidity, 24.0% (n D 50) had
2 comorbidities, 16.3% (n D 34) had 3 or more comorbidities.
While 19.7% (n D 60) of the outpatients had no comorbidities,
35.5% (n D 75) had one comorbidity, 24.2% (n D 51) had 2
comorbidities, 11.8% (n D 25) had 3 or more comorbidities.
Both in the inpatients and outpatients, the costs of laboratory
and medication and the total costs were higher in those with
comorbidities than in those without. The cost of specialist visit
was higher in the inpatients with comorbidities whereas the
cost of imaging was higher in the outpatients with comorbid-
ities (Table 4).

In the outpatients, the mean medication cost was €39.56 §
25.17 in those with � 3 comorbidities and it was significantly
higher than in those with one or 2 comorbidities (p D 0.008).
Moreover, the mean total cost was €73.88 § 54.96 and it was
significantly higher in those with � 3 comorbidities than in
those with 1 comorbidity (Table 5).

There was no significant increase in the mean total cost with
an increase in the number of comorbidities in the inpatients
<65 y of age (€444.94 § 437.79 for 1 comorbidity, €424.37 §
530.60 for 2 comorbidities, and €420.65 § 303.32 for � 3

Table 1. Demographic and clinical characteristics of the patients with community-
acquired pneumonia and the costs per patient.

Inpatients
nD 208

Outpatients
n D 211

Age, year, mean § SD 61.56 § 17.87 53.78 § 17.46
Age group, n (%)
<65 107 (51.4) 150 (71.1)
� 65 101 (48.6) 61 (28.9)

Gender, n (%)
Female 101 (48.6) 98 (46.4)
Male 107 (51.4) 113 (53.6)

Hospitalization duration day, mean§ SD 6.81 § 4.68 —
Comorbid diseases, n (%)
COPD 76 (36.5) 48 (22.7)
Hypertension 38 (18.3) 15 (7.1)
Diabetes Mellitus 28 (13.5) 7 (3.3)
Heart diseases 25 (12.0) 6 (2.8)
Asthma 14 (6.7) 43 (20.4)

Costs per patient, €, mean § SD
Specialist visit 25.59 § 17.98 7.63 § 2.71
Imaging 26.78 § 26.19 15.12 § 14.8
Laboratory 48.94 § 48.71 17.04 § 22.37
Medication 314.65 § 831.52 25.12 § 23
Hospitalization 140.89 § 148.11 —
Total 556.09 § 1,004.77 51.16 § 40.92

COPD, chronic obstructive pulmonary disease; SD, standard deviation.

Figure 1. Ratios of cost items to the total cost in the inpatients and outpatients with community-acquired pneumonia.
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comorbidities; p D 0.822). There was also no significant increase
in the mean total cost with an increase in the number of comor-
bidities in the inpatients � 65 y of age (€ 598.62 § 1,156.66 for
1 comorbidity, €653.58 § 972.61 for 2 comorbidities, and
€984.44 § 2,297.32 for � 3 comorbidities; p D 0.365). Similarly,
in the outpatients, there was also no significant increase in the
mean total cost with an increase in the number of comorbidities
in those <65 y of age (€46.74 § 34.13 for 1 comorbidity,
€64.17 § 47.87 for 2 comorbidities, and €65.93 § 39.64 for � 3
comorbidities; p D 0.091). However, the mean medication cost
was found to be €37.80 § 25.17 in those with � 3 comorbidities
and it was significantly higher than in those with 1 comorbidity
(€20.88 § 18.21; p D 0.021). In the outpatients � 65 y of age,

no significant increase was noted in the mean total cost with an
increase in the number of comorbidities (€52.98 § 40.95 for 1
comorbidity, €63.24 § 42.62 for 2 comorbidities, €90.76 §
79.28 for � 3 comorbidities; p D 0.452).

The linear regression analysis performed to examine the
impact of the factors on the total cost in all patients revealed
that age (� 65 years), male gender, and being inpatient were
the significant factors (p D 0.041, p D 0.027, and p<0.001,
respectively; Table 6). When the analysis was performed sepa-
rately for inpatients and outpatients, it was observed that the
significant factors affecting the total cost were the length of hos-
pital stay and admission to intensive care unit in the inpatients
and the presence of comorbidity in the outpatients (p<0.001
for each; Table 7).

Discussion

Community-acquired pneumonia continues to be one of the
main public health problems due to its medical and economic
burden. While the incidence of CAP varies across countries, it
is estimated to be 12 cases in 1000 people annually. According
to the results of the Project of National Disease Burden and
Cost-Effectiveness, pneumonia ranked 15th by 1.15% among the
first 20 acute and chronic diseases diagnosed by a physician in
the household survey.11 In patients with CAP, hospitalization
rate varies between 30% and 60%.12,13 Besides, it has been
reported that more than 95% of treatment costs of CAP account
for hospitalized patients.12 In their review including studies on
clinical and economic burden of CAP published within a period
of 18 y in Europe, Welte et al.14 observed increases in the dis-

Table 2. Comparison of costs in the patients with community-acquired pneumonia regarding age groups.

Inpatients Outpatients

Costs per patient, €

<65 y
nD 107

Mean § SD

� 65 y
n D 101

Mean § SD p

<65 y
n D 150

Mean § SD

� 65 y
n D 61

Mean § SD p

Specialist visit 23.87 § 17.09 27.41 § 18.78 0.079 7.57 § 2.65 7.80§ 2.88 0.604
Imaging 25.90 § 23.67 27.7§ 28.68 0.745 14.33 § 13.48 17.08 § 17.64 0.360
Laboratory 42.11 § 36.95 56.18 § 57.98 0.014 18.19 § 23.2 14.38 § 20.32 0.097
Medication 203.6 § 400.24 432.29 § 1,110.98 0.004 22.98 § 18.87 30.31 § 30.39 0.300
Hospitalization 117.84 § 88.39 165.31 § 189.62 0.034 — — —
Total 412.37 § 506.75 708.34 § 1,331.19 0.014 49.25 § 38.22 55.83 § 46.92 0.459`

SD, standard deviation.

Table 3. Characteristics of the patients regarding number of hospitalization due to
community-acquired pneumonia and cost comparisons.

More than one
hospitalization

n D 17

One
hospitalization

n D 191 p

Age, year, mean § SD 69.41 § 18.89 60.86 § 17.66 0.050
Hospitalization duration,

day, mean § SD
14.35 § 4.74 6.14§ 4.06 <0.001

Costs per patient, €,
mean § SD
Specialist visit 45.52 § 22.56 23.82 § 16.44 <0.001
Imaging 42.96 § 29.88 25.3§ 25.4 <0.001
Laboratory 78.76 § 35.94 46.29 § 48.88 <0.001
Medication 589.40 § 895.78 290.19 § 823.62 <0.001
Hospitalization 196.26 § 63.86 135.97 § 152.51 <0.001
Total 952.89 § 960.54 520.77 § 1,003.42 <0.001

SD, standard deviation.

Table 4. Comparison of costs in the patients with community-acquired pneumonia regarding the presence of comorbidities.

Inpatients Outpatients
Comorbidity Comorbidity

Costs per patient, €

Present
n D 168

mean § SD

Absent
n D 40

mean § SD p

Present
n D 151

mean § SD

Absent
n D 60

mean § SD p

Specialist visit 27.22 § 18.90 18.75 § 11.20 0.003 7.71 § 2.74 7.45 § 2.65 0.338
Imaging 26.94 § 25.36 26.10 § 29.88 0.356 16.69 § 15.81 10.78 § 10.53 0.002
Laboratory 51.27 § 50.17 39.17 § 41.17 0.018 18.37 § 22.70 12.39 § 20.89 0.009
Medication 326.36 § 892.82 265.47 § 503.42 0.041 27.46 § 24.74 17.64 § 14.00 0.019
Hospitalization 136.67 § 134.24 158.65 § 197.14 0.118 — — —
Total 567.81 § 1,056.84 506.84 § 756.76 0.016 58.06 § 44.01 33.77 § 24.63 <0.001

SD, standard deviation.
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ease incidence and hospitalization throughout the years. It is
known that the elderly population is gradually increasing world-
wide.15 This condition will cause more of an increase in the
clinical and economic burden of CAP in the future.

The costs of CAP for outpatients and inpatients are being
investigated in many regions of the world (Table 8). The rea-
sons such as using different cost analysis methods and includ-
ing different parameters in the calculations, evaluating different
adult groups (� 18 y, � 50 y, � 65 y etc.), including patients
with microbiologically proven diagnosis or clinical diagnosis,
and selecting patients from the general population or admitted
to tertiary hospital lead to difficulties in comparing study
results. Nevertheless, the common point in the studies is that
cost per patient is high and its reflection to total annual cost is
expressed in million dollars.

One of the important points in the decision of approaching
CAP patients is whether a patient should be treated as inpatient
or outpatient and many factors affect this decision. These fac-
tors include severity of the clinical condition of a patient, pres-
ence of risk factors (such as age and comorbidity), and
duration and route of antibiotic treatment as well as socioeco-
nomic factors such as patients’ compliance, use of medical
resources, and insurance status. The objective decision of hos-
pitalization using pneumonia severity index (PSI) at baseline is
recommended.22 Nevertheless, in their study, Kozma et al.23

evaluated 1,471,295 CAP admissions and found the mean hos-
pitalization duration to be 6.3 d. They showed that reducing
the hospitalization due to CAP by one day provided a decrease
in cost per hospitalization by US$2,273-US$2,373. Raut et al.24

investigated the economic effect of reducing the duration of
hospitalization due to CAP, the mean of which was 5.3 d. They
reported that a half-day reduction in hospitalization would
decrease in cost per case by US$724 (range, US$457-US$846)

when the cost per day was estimated US$1,448. They indicated
that its reflection in saving across the USA would be 813 million
Dollars (range, 513–950 million dollars) annually considering
the prevalence of CAP and the rate of hospitalization. In the
present study, the mean hospitalization duration was 6.81 days,
which was higher than those reported in the above-mentioned
studies. Since daily packet price is applied for CAP in Turkey,
every extra day of hospitalization will increase total cost.
Accordingly, hospitalizing patients according to their indica-
tions based on national guidelines, continuing the treatments
of patients at home within the shortest possible time after elim-
inating the criteria for hospitalization, and improving home
care facilities would decrease total cost. Moreover, providing
switching to oral antibiotic therapy from intravenous therapy
by shortening hospitalization duration may be another inter-
vention that would reduce total cost.

Advanced age is one the effective factors for the cost of
CAP. It has been reported that medical burden of CAP
increases with age and that the incidence, mortality, and
hospitalization of CAP increase with advanced age.19 In the
study by Tokg€oz et al.,25 direct hospital costs and factors
affecting these costs for inpatients (n D 87) with the diag-
nosis of CAP were evaluated and mean duration of hospi-
talization and total cost did not differ between the

Table 5. Comparison of costs in the patients with community-acquired pneumonia according to the number of comorbidities.

Inpatients Outpatients
Number of comorbidities Number of comorbidities

1 2 � 3 1 2 � 3
n D 83 n D 50 n D 34 n D 75 n D 51 nD 25

Costs per patient, € mean § SD mean § SD mean § SD p mean § SD mean § SD mean § SD p

Specialist visit 25.93 § 18.88 25.74 § 15.12 33.11 § 23.01 0.397 7.38 § 2.27 8.10 § 3.28 7.89 § 2.86 0.495
Imaging 27.51 § 24.88 24.15 § 25.31 29.70 § 26.90 0.328 16.77 § 13.84 15.87 § 16.26 18.22 § 20.13 0.851
Laboratory 50.97 § 59.04 48.05 § 38.44 58.10 § 41.88 0.179 14.62 § 16.84 22.71 § 27.27 19.93 § 25.99 0.504
Medication 281.37 § 660.95 342.68 § 748.02 420.86 § 1449.23 0.633 23.24 § 22.10c 26.89 § 26.24c 39.56 § 25.17ab 0.008
Hospitalization 139.79 § 156.98 116.69 § 57.05 160.77 § 154 0.319 — — — —
Total 524.56 § 884.52 557.31 § 817.63 702.55 § 1638.7 0.428 48.82 § 36.39c 63.89 § 45.97 73.88 § 54.96a 0.045

SD, standard deviation.
adifferent from those with 1 comorbidity; bdifferent from those with 2 comorbiditiescdifferent from those with � 3 comorbidities.

Table 6. Factors affecting the total cost in all patients.

Factors p Coefficients

Constant 0.375 ¡76.136
Age (� 65 years) 0.041 153.763
Gender (Male) 0.027 157.797
Patient status (Inpatient) <0.001 477.457
Presence of comorbidity 0.997 ¡0.319

Total cost D ¡76.136C153.763 � (Age (� 65 years))C 157.797�(Gender (Male))C
477.457�(Patient status (Inpatient))C ¡0.319�Presence of comorbidity.

Table 7. Factors affecting the total cost in the inpatients and outpatients.

Inpatientsa

Factors p Coefficients

Constant 0.001 ¡415.577
Age (� 65 years) 0.506 65.376
Gender (Male) 0.864 16.711
Presence of comorbidity 0.469 88.377
Length of hospital stay <0.001 119.664
Admission to ICU <0.001 752.723
Outpatientsb

Factors p Coefficients

Constant <0.001 32.432
Age (� 65 years) 0.500 4.100
Gender (Male) 0.857 0.996
Presence of comorbidity <0.001 23.759

ICU, intensive care unit.
aTotal cost D ¡415.577C65.376� (Age (� 65 years))C 16.711�(Gender (Male))C
88.377�Presence of comorbidityC752.723� Admission to ICU.
bTotal cost D 32.432C4.100� (Age (� 65 years))C 0.996�(Gender (Male))C
23.759�Presence of comorbidity.
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inpatients divided into 2 groups considering the age of 65 y.
Bartolom�e et al.26 compared total direct cost per case
between patients aged <65 y and � 65 y and found that
there was no difference between 2 groups in inpatients,
whereas the cost was found to be significantly higher in
outpatients aged � 65 y (€190 § 77 vs. €263 § 145,
p D 0.031). Reyes et al.18 reported that age did not increase
the cost, which might be attributed to the high mean age
(70 § 15 years) of their patients. Lee et al.27 investigated
the burden of CAP in adults aged � 50 y in 11 hospitals in
Korea and total per-capita medical fees were found to be
higher in patients aged � 65 y than in those aged <65 y
(US$2,088 vs. US$1,701). In the present study, the labora-
tory, medication, hospitalization, and total costs were found
to be significantly higher in CAP inpatients aged � 65 y
compared with those aged <65 y.

Presence of comorbidity is reported to be another factor
with an increasing effect on costs.21,28 Polsky et al.28 investi-
gated the contributions of some selected comorbid condi-
tions to cost of CAP in the working population in the USA
and evaluated 402,831 CAP cases identified in asthma, dia-
betes, COPD or congestive heart failure patients. While the
mean excess cost was determined as US$14,429, the mini-
mum cost increase was determined in asthma and the maxi-
mum cost increase was determined in congestive heart
failure. They also reported the cost increase reaching up to
2–3 times in patients with comorbidity compared with
those without. In the study by Lee et al.,27 hospitalization
was found to be longer and total per-capita medical fees
was found to be higher (US$2074 vs. US$1440) in patients
with comorbidity compared with those without. In the pres-
ent study, the costs increased both in outpatients and inpa-
tients in the presence of comorbidity. Therefore, better
management of comorbidities would decrease hospitaliza-
tion and thereby would reduce cost in patients with comor-
bidities such as asthma, COPD, diabetes mellitus, congestive
heart failure, and chronic renal failure. In the present study,
the mean cost per patient was found to be lower than those
reported in the studies from other countries. This low cost
in Turkish setting can be attributed to the lower reimbursed
prices of both pharmaceuticals and medical operations (e.g.,
surgery, magnetic resonance emergency, hospitalization,
etc.) due to low level of unit prices as compared with those
in other countries.

In the present study, medication cost was found to have
the highest share in the total cost in both outpatients and
inpatients with CAP (38.7% and 56.5%, respectively). In the
study by Bartolom�e et al.,26 the share of antibiotic therapy
was 22% in the total cost (inpatient care 18.9%, outpatient
care 3.1%). To decrease the economic burden of CAP,
investigators suggest various recommendations. In
approaching to CAP patients, following the recommenda-
tions of the guidelines has been reported to reduce the use
of wide spectrum antibiotics and the rate of hospitalization
in patients without risk factors.29 This will also cause a
decrease in direct costs. It has been also shown in studies
that antibacterial treatment applied according to the guide-
lines shortens the duration of hospitalization and reduces
the costs.12 Studies have also demonstrated that medication

costs and treatment failure are increased and this cause eco-
nomically negative outcomes in regions where antibiotic
resistance is a problem. 30 For this reason, especially in case
empirical therapy is initiated, beside following the current
guidelines, it is necessary to be aware of the regional resis-
tance patterns.

In the large scale study by Broulette et al.31 on the cost of
CAP, it was reported that to decrease the morbidity and cost of
CAP, strategies including vaccination for working-age adults
having underlying medical problems might be the best method
of prevention. Moreover, to date, vaccination has been reported
as only proven method of prevention from CAP. In the present
study, only 2 patients had previous pneumococcal vaccination.
This low vaccination rate could be attributed to the retrospec-
tive design of the study. Yet currently, adult pneumococcal vac-
cination schedule has also been defined in the content of “Risk
Group Immunization” document in 201632 by the Ministry of
Health. PCV13 is available in the national risk group immuni-
zation program and PPV-23 has been reimbursed only for risk
groups.

The main limitation of the present study was the evaluation
of only direct costs. Since the study had a retrospective design,
indirect costs could not be taken into consideration within the
scope of the study. Future studies including the evaluation of
indirect costs may show further increase in the economic bur-
den of pneumonia. Another limitation was the calculation of
the medication cost. As medication costs for CAP are reim-
bursed as a daily packet price (including costs for antibiotics,
analgesics, antipyretics, parenteral fluids, antiemetics, and oxy-
gen and medications related to comorbid diseases) in Turkey, it
was not possible to perform sub-analyses for individual medi-
cation costs from the existing data, especially for antibiotics.
Moreover, yet due to the retrospective design of the study,
another limitation was lack of information about whether low
severity CAP patients were inappropriately hospitalized,
whether any patient received broad-spectrum antibiotics inap-
propriately, and whether any patient stayed in hospital unnec-
essarily after attaining clinical stability.

Conclusion

In conclusion, CAP, a disease with a high medical and eco-
nomic burden, poses a higher cost in inpatients, elders, and
individuals with comorbidities. Costs can be decreased by ratio-
nal decisions about hospitalization and antibiotic use according
to the recommendations of guidelines and authorities; more-
over, vaccination may decrease the medical burden and con-
tribute to economy by preventing the disease, especially in risk
groups. Further large-scale studies conducted in different hos-
pitals are needed to support the above-mentioned outcomes,
particularly in Turkey.

Methodology

Data of the patients aged � 18 years, who were admitted with
the diagnosis of CAP identified through ICD-10 coding (J13,
J15-J18) and confirmed by radiologic evaluations from January
2013 through June 2014, were retrospectively evaluated from
the database of 2 centers. One center was Acıbadem Maslak
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Hospital, a private hospital, and the other center was Yedikule
Chest Diseases and Thoracic Surgery Training and Research
Hospital, a public hospital, both which are qualified according
to the Ministry of Health in terms of registration of database.
From each hospital, approximately 200 patients corresponding
to the monthly average number of CAP patients in these hospi-
tals were enrolled using a computer-based randomization strat-
ified by gender. All procedures performed in studies involving
human participants were in accordance with the ethical stand-
ards of the Acibadem University Medical Research Assessment
Committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. Patients who
received treatment at a hemodialysis center within the last
30 days, were hospitalized for � 2 d in the last 90 days, and
were receiving home infusion therapy and/or decubitus ulcer
treatment and/or chemotherapy, those with suspicion of preg-
nancy, pregnant women, and those on breastfeeding were
excluded due to the possibility of having hospital-acquired
pneumonia.

In addition to the demographic data of the patients, comor-
bidities, laboratory analyses, imaging, treatments, clinical units
where the patients were examined, hospitalization days in the
wards and intensive care units, number of consultations during
hospitalization and the specialties of the physicians performing
the consultations, examination findings and suggested treat-
ments during control visits were recorded from the hospital
database. The numbers of laboratory analyses, imaging, hospi-
talization days, and specialist visits of all patients were multi-
plied by the unit price indicated in the Health Practices
Statement (HPS) Appendix-2B (Updated Statement of Changes
2013 HPS, dated August 30, 2014) and the costs of the relevant
items per patient were obtained. Reimbursed pack prices of the
medications were obtained from the RxMediaPharma� Inter-
active Drug Information Resource in December 2014 and the
total medication costs were calculated according to the dura-
tion of use and dosage. All costs were expressed in Euros
according to the 2014 currency of Turkish Liras (€1.00 D 2.9
Turkish Liras, without inflation adjustment).

Statistical analysis

Data analyses were performed using the Predictive Analytics
Software (PASW) version 18.0 for Windows (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics were expressed as
number and percentage for categorical variables and as mean
§ standard deviation for numerical variables. For non-nor-
mally distributed numerical variables, independent 2 group
comparisons were performed using Mann-Whitney U test and
independent multiple group comparisons were performed
using Kruskal-Wallis test. A linear regression analysis was per-
formed to determine the factors affecting the total cost. A p
value <0.05 was considered significant.

Disclosure of potential conflicts of interest

This research is sponsored by Pfizer Pharmaceuticals.
Filiz Kosar and Caglar Cuhadaroglu received honorarium approved by

the ethical committee.

Acknowledgment

Thank Omega CRO for their support in the statistical analysis of the study.

References

[1] Woodhead MA, Macfarlane JT, McCracken JS, Rose DH, Finch RG.
Prospective study of the aetiology and outcome of pneumonia in the
community. Lancet 1987; 1(8534):671-4; PMID:2882091; https://doi.
org/10.1016/S0140-6736(87)90430-2

[2] Jokinen C, Heiskanen L, Juvonen H, Kallinen S, Karkola K, Korppi
M, Kurki S, R€onnberg RR, Sepp€a A, Soimakallio S, et al. Incidence of
community-acquired pneumonia in the population of four munici-
palities in eastern Finland. Am J Epidemiol 1993; 137(9):977-88;
PMID:8317455; https://doi.org/10.1093/oxfordjournals.aje.a116770

[3] Foy HM, Cooney MK, Allan I, Kenny GE. Rates of pneumonia dur-
ing influenza epidemics in Seattle, 1964 to 1975. JAMA 1979; 241
(3):253-8; PMID:758528

[4] Mertz D, Johnstone J. Modern management of community-acquired
pneumonia: Is it cost-effective and are outcomes acceptable? Curr
Infect Dis Rep 2011; 13(3):269-77; PMID:21400249; https://doi.org/
10.1007/s11908-011-0178-8

[5] Brar NK, Niederman MS. Management of community-acquired
pneumonia: a review and update. Ther Adv Respir Dis 2011; 5(1):61-
78; PMID:20935033; https://doi.org/10.1177/1753465810381518

[6] Gadsby NJ, Russell CD, McHugh MP, Mark H, Conway Morris A,
Laurenson IF, Hill AT, Templeton KE. Comprehensive molecular
testing for respiratory pathogens in community-acquired pneumo-
nia. Clin Infect Dis 2016; 62(7):817-23; PMID:26747825; https://doi.
org/10.1093/cid/civ1214

[7] Jain S, Self WH, Wunderink RG, Fakhran S, Balk R, Bramley AM,
Reed C, Grijalva CG, Anderson EJ, Courtney DM. Community-
acquired pneumonia requiring hospitalization among U.S. Adults N
Engl J Med 2015; 373(5):415-27; https://doi.org/10.1056/
NEJMoa1500245

[8] Sa�glık Bakanlı�gı. Temel Sa�glık Hizmetleri Genel M€ud€url€u�g€u. Gen-
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