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Özet
Amaç: Çok merkezli bu çalışmada, bir yıllık sürede 3 
büyük çocuk hastanesinde 0-2 yaş arası Respiratuvar 
Sinsityal Virüs (RSV) saptanan alt solunum yolu 
enfeksiyonu (ASYE) nedeniyle hastaneye yatırılan 
olgularda direkt tıbbi maliyet değerlendirilmesi amaç-
landı. 
Gereç ve Yöntemler: Bir yıl süresince 3 farklı çocuk 
hastanesinde <2 yaş ASYE ile yatan RSV+ ve RSV- 
olgular çalışmaya alındı. RSV tanısı nazofarengiyal 
antijen tespiti ile konuldu. Direkt tıbbi maliyetler (yatış, 
laboratuvar, tedavi maliyetleri) hastane faturalarından 
çıkarıldı. Antibiyotik verilen olguların antibiyotik mali-
yetleri ayrıca hesaplandı. Çalışmada indirekt maliyet-
ler dikkate alınmadı ve değerlendirilmedi. 
Bulgular: Çalışmada toplam yatan <2 yaş olguların 
%10’u ASYE ile yattı. Yatan ASYE’lerin %38’i 
(254/671) akut bronşiyolitlerin %41 (151/368), pnömo-
nilerin %34 (103/303) RSV pozitifti. Tüm yatan olgula-
rın %4’ü RSV+ASYE idi RSV+ASYE’lerin yaklaşık 
%88’i RSV-ASYE’lerin %92’si antibiyotik almıştı 
(p=0,09). RSV+ASYE’lerin %10’u, RSV-ASYE’lerin 
%13’ü yoğun bakıma yatırıldı (p=0,19). Antibiyotik 
dahil toplam direkt tıbbi yatış maliyetleri RSV+ASYE’de 
kişi başı medyan değeri 334 (dağılım: 6-21545) (orta-
lama+ SD: 910±226) $, olgu başına antibiyotik maliye-
ti medyan değeri 24 (0-7691) (103±548) $, olgu başı-
na antibiyotik dışı maliyet medyan değeri 301 
(6-18767) (789±1826) $ saptandı. RSV-ASYE’de ise 
bu değerler sırasıyla 358 (5-31938) (1028±2741) $, 
33 (0-33333) (90±236) $, 320 (5-31767) (911±2625) 
$ bulundu. RSV+ASYE olgularının %48’i 0-3 ay ara-
sındaydı ve bu yaş grubunda olgu başına maliyet 
ortalaması 4-6 ay ve 7-11 ay yaş gruplarına göre 2 

Abstract
Objective: This multi-center study aimed to assess 
the direct medical costs in patients aged between 0-2 
year-old admitted to the hospital due to lower respira-
tory tract infection (LRTI), which was identified as 
respiratory syncytial virus (RSV) in 3 big pediatric 
hospitals for a year.
Material and Methods: During one-year period, 
<2-year-old LRTI patients with RSV+ and RSV- were 
included in the study conducted in 3 different pediatric 
hospitals. RSV was diagnosed with the detection of 
nasopharyngeal antigen. Direct medical costs (hospi-
talization, laboratory and treatment costs) were 
removed from the hospitals bills. Antibiotic costs of the 
antibiotic-treated cases were calculated indepen-
dently. The indirect costs in the study were not consid-
ered and evaluated.
Results: In the study, 10% of the total inpatients aged 
<2-years were hospitalized with LRTI. 38% (254/671) 
of patients with LRTI, 41% (151/368) of those with 
acute bronchiolitis and 34% (103/303) of those with 
pneumonia were RSV positive. 4% of all hospitalized 
cases were RSV+LRTI; nearly 88% of the RSV+LRTIs 
and 92% of RSV-LRTIs received antibiotics (p=0.09). 
10% of the RSV+LRTIs and 13% of RSV-RLTIs were 
hospitalized in the intensive care units (p=0.19). It was 
found that the total direct medical hospitalization costs 
including the antibiotics including the RSV+LRTI medi-
an values were 334 (range: 6-21545) (mean+SD: 
910±226) $, antibiotic costs median value was 24 
(0-7691) (103±548) $, and non-antibiotic median 
value was 301 (6-18767) (789±1826) $. It was found 
that these values in the RSV-LRTI, on the other hand, 
358 (5-31938) (1028±2741) $, 33 (0-33333) (90±236) 
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Introduction 

Respiratory syncytial virus is the most common cause 
of lower respiratory tract infections in children under one 
year and constitutes a significant burden of disease (1). In 
the United States, RSV-related LRTI causes about 
120,000 pediatric hospitalization annually, and this rate is 
rising steadily (2, 3). With the projection of the figures in 
the United States to the population in Turkey [The US 
population, as of April 2013, is 315,694,000 and the 
Turkish population is 75,627,384 as of December 2012], 
an average of 30,000 RSV-related hospitalizations in all 
age groups is estimated in our country (4, 5).

Respiratory syncytial virus is an important factor of 
LRTI in childhood period. In different regions of the world, 
RSV accounts for 12-52% in childhood acute bronchiolitis 
and pneumonia, 50-90% in acute bronchiolitis in <2 year-
old cases, and 5-40% of the pneumonia cases (6). In the 
United Kingdom, it was found that RSV-related hospital-
ization rates at age of <2 was higher than that of influenza 
virus (14% and 3%, respectively) (7). It was found in dif-
ferent studies in Turkey that RSV was detected in 35-50% 
of children hospitalized with LRTI (6). In one study, it was 
found that the annual incidence of RSV LRTI at <2 years 
was 7.8 / 1000 (8). 

Although RSV is a viral infection, differential diagnosis 
should be made in patients with RSV LRTI. It was report-
ed that 15-75% of the patients with documented RSV 
infection were given antibiotics in different parts of the 
world (9-13). There is no study in our country on the use 
of antibiotics in patients with RSV LRTI. 

Although the RSV+LRTI hospitalization costs are dif-
ferent in different countries of the world, it was reported to 
be $538-1577 per patient, and generally it was found to 
be higher than the RSV-LRTI (14-16). In Turkey, there is 
also no study evaluating the costs of RSV+ RSV-related 
hospitalizations.

Respiratory syncytial virus can cause a significant 
disease economic burden across the country as it is a 
frequent infection. Every year, 62,500-100,000 RSV 

bronchiolitis-related hospitalization only is reported in the 
United States under the age of 5 and the average annual 
cost is $300 million (9). In Australia, the annual costs of 
RSV-related hospitalization in children under 5 years of 
age are estimated to be in the range of $ 24-50 million for 
children under 5 years of age (17). In Turkey, there is no 
study regarding the relationship between RSV hospital-
ization costs and disease burden in children, either.

The present study aimed to determine the direct 
medical cost, including the antibiotic costs, in the cases 
hospitalized due to RSV+LRTI and investigate the effects 
of this on the economic burden of the disease.

Material and Methods 

The city of Bursa is situated within the borders of the 
Marmara region in the northwest of Turkey. Bursa has a 
high level of industrialization in the country and is in the 
6th place in terms of financial development according to 
2010 data (18). Furthermore, health indices of Bursa are 
satisfactory in comparison to those of Europe (It was 
found that while the infant mortality rate was 16.7 / 1000 
live birth in 2007 in Turkey, it was 6.7 / 1000 in Bursa). The 
present study as a multi-centered was conducted with the 
participation of 3 big pediatric hospitals located in the 
center of Bursa and when the policlinic records of the 
outpatients were evaluated, it is estimated that these hos-
pitals served approximately 80% of the population of the 
province. According to the 2008 data of the Turkish 
Statistical Institute (TSI), it was reported that the number 
of children ≤2 years living in the city center of Bursa was 
48,600. The total bed capacities of the three participating 
hospitals in which the study was conducted was 350 dur-
ing the study (according to the information obtained from 
the Bursa Provincial Health Directorate) and constituted 
67.5% (350/523) of the total pediatric bed capacity in the 
Bursa city center. All the children <2 years of age (671 
cases) admitted to the 3 big pediatric hospitals with the 
diagnosis of LRTI for one year were included in the study 
(Uludag University School of Medicine, Pediatric Infectious 
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kattan daha fazla bulundu (sırasıyla ortalama 1068, 508 ve 
352$). Toplam 254 RSV+ olgunun yatış maliyeti 231.178$, RSV-

417 olgunun maliyeti ise 428,991 $ bulundu. 
Sonuç: Bu sonuçlara göre RSV enfeksiyonları halen <2 yaşta 
ASYE’lerin önemli bir kısmını oluşturmakta ve önemli bir epide-
miyolojik ve ekonomik hastalık yüküne neden olmaktadır. 
(J Pediatr Inf 2016; 10: 128-36)
Anahtar kelimeler: Respiratuvar sinsityal virus, epidemiyoloji, 
insidans, maliyet, Türkiye, hastalık maliyeti

$, 320 (5-31767) (911±2625) $ respectively. 48% of RSV+LRTI 
cases were aged between 0-3 months and it was found that the 
average cost per case was in this age group was two times 
higher than the 4-6 months and 7-11 months age group (on 
average 1068, 508 and 352$ respectively). It was found that the 
hospitalization costs of the total of 254 RSV+ patients were $ 
231,178 and the costs of the 417 RSV- patients were $ 428,991.
Conclusion: According to these results, RSV infections still 
constitute a significant part of RLTIs at <2 years of age in our 
country and cause an important epidemiological and economic 
disease burden. (J Pediatr Inf 2016; 10: 128-36)
Keywords: Respiratory Syncytial virus, epidemiology, inci-
dence, cost, Turkey, cost of disease burden 
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Diseases Clinic, Bursa Dortcelik Pediatric Hospital, Private 
Doruk Medical Center).

Neonates and infants <3 months of age with the diag-
nosis of LRTI, and all children ≤2 years of age with a 
diagnosis of LRTI plus impaired general state or fever 
≥40.5°C, extensive crepitations, apnea, and dyspnea or 
tachypnea (respiratory rate (RR) ≥60/minute for neonates, 
≥50 for infants 1-11 months and ≥40 for infants 12-24 
months) who were hospitalized were eligible. Infants with 
extended sibilant rhonchi and prolongation in expiration 
on auscultation were defined as acute bronchiolitis. 
Infants with extended crepitations on auscultation and 
bronchopneumonic infiltration in posteroanterior (PA) lung 
X-ray without sibilant rhonchi and prolongation in expira-
tion were defined as pneumonia. The cases of <2 years 
of age participating in the study were divided into age 
groups of; 0-3 months, 4-6 months, 7-11 months, and 
12-24 months. The RSV antigen assignment in nasopha-
ryngeal secretions of patients was assessed by an expe-
rienced physician or nurse using the RSV Respi-Strip kit 
from Coris BioConcept in the first 48 hours after the 
patient was hospitalized.

Hospital bills of the inpatient infants aged ≤2 years 
due to LRTI were obtained from the information process-
ing records of the bills of the three hospitals and the billing 
information records of each patient were added to the 
research form with details. In the present study, the costs 
were considered only within the scope of direct (direct) 
medical costs; the direct medical costs assessed in the 
study included; only the hospital, bed, laboratory tests 
(excluding the RSV antigen test) and treatment costs cov-
ered by the SSI (Social Security Institution) within the 
reimbursement scheme; the antibiotic costs were calcu-
lated separately amongst the direct medical costs. RSV 
antigen test cost (approximately 6 USD=10.8 TL) was not 
in the SSI reimbursement scheme, so they were not 
included in the direct medical costs in the study. The direct 
non-medical costs were not assessed in this study. The 
costs were calculated separately for RSV+ and RSV- 

cases. For the study, approval numbered 2010-2 / 34 was 
received from the Ethics Committee of Clinical 
Investigations of Uludağ University School of Medicine on 
11 October 2010.

The costs associated with the diseases can be direct 
(medical and non-medical) or indirect (secondary) costs. 
Direct medical costs are considered as; telephone consul-
tations, consultations in outpatient clinics (primary care / 
home visits, emergency room evaluations), physician, 
hospital admission and laboratory diagnosis and treat-
ment costs; other direct non-medical costs include the 
diaper costs during the hospitalization of the child. Only 
limited direct medical costs that could be billed such as 
hospital bed, laboratory or medical therapy were included 

in the study. Indirect costs are considered as; the 
decrease in the quality of life of the family and the stress 
they experience included within the costs of many eco-
nomic and social losses such as the lost working days by 
the parents and those caring the child, loss of earnings 
such as the cost of the lost working days and the child 
care costs, loss of working time and looking after the sick 
children (1, 19). In this study, the indirect costs and some 
medical costs (such as telephone calls, consultations, 
specialist visit fees, and faculty emergency pre-admission 
policlinic examinations and laboratory fees, patient subsi-
dies, materials and medicines not covered by the SSI 
within the reimbursement scheme) were not taken into 
account. 

Statistical analysis
The data were tabulated in the Microsoft Excel and the 

statistical evaluations were performed using the Statistical 
Package for the Social Sciences Statistics for Windows 
20.0 (SPSS Armonk, NY: IBM Corp.) statistical package 
program. Actual p values were used and if the p value 
obtained was less than 0.05, the result was considered as 
significant. Non-normal variables were presented as medi-
an (minimum-maximum). Categorical variables were given 
with frequencies and percentages. Pearson chi-square test 
was used to compare categorical variables.

Results

A total of 671 patients aged <2-year-old who were 
hospitalized due to LRTI in one year in 3 hospitals in the 
Bursa city center were included in the study. In the three 
hospitals in the province of Bursa where the study was 
conducted, the annual number of ≤2 years of hospitalized 
patients was 6350 during the year in which the study was 
conducted. The cases hospitalized with the LRTI consti-
tuted 10.56% (671/6350) of all <2 year-old hospitalized 
cases. The ages of the patients varied between 11 days 
to 24 months. 38% (254/671) of hospitalized LRTIs, 41% 
(151/368) of the acute bronchiolitis cases and 34% 
(103/303) of the pneumonia patients were RSV positive. 
Totally, 4% of all hospitalized cases were RSV+LRTI.

Antibiotic administration was evaluated in the patients, 
and it was found that there was no significant difference 
between the initial antibiotic administration rates of 
RSV+LRTI (88%) and RSV-LRTI (92%) (Table 1). There 
was no significant difference between RSV+A.bronchiolitis 
and RSV+pneumonia cases (85% and 92%, respectively) 
(p = 0.099) and again the antibiotic administration between 
the RSV-A.bronchiolitis and RSV-pneumonia cases 
(90.3% and 94.0%) (p=0.165). After documentation of the 
RSV positivity, antibiotic administration decreased to 31% 
of the RSV+LRTIs.



When the cases were evaluated in terms of their 
monitoring in the intensive care unit, it was found that 
12% of all cases (83 cases) were monitored in the inten-
sive care unit during the treatment. 10% (26 cases) of 
RSV+ cases and 13% (57 cases) of RSV-related cases 
received intensive care support and there was no statisti-
cally significant difference between them (p=0.190). 
Similarly, no significant difference was found between the 
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Table 1. Antibiotic administration status of the inpatients with 
RSV+ and RSV-LRTI

 RSV+ RSV- 

 n/N (%) n/N (%) p

Acute bronchiolitis 129/151 (85) 196/217 (90) p=0.151

Pneumonia 95/103 (92) 188/200 (94) p=0.557

Total LRTI 224/254 (88) 384/417 (92) p=0.093

Table 2. Per-case evaluation of the average antibiotic, non-antibiotic and total direct medical costs of the patients hospitalized 
with LRTI (With the equivalent of TL, $)*

         Total direct  
   Antibiotic Total cases’  Total non- Cost of medical 
 n/N  cost / cost of Non-antibiotic antibiotic hospitalization/  hospitalization  
 %  Per case antibiotics cost / per case cost per case cost

RSV+A.br 151/671 TL 40 (0-13 844) 27 950 541 (11-23 675) 198 383 602 (11-37 519) 234 880

 22.5% $ 185±1176  1313±2830  1555±3826

   22 (0-7691) 15 396 300 (6-13152) 109 284 334 (6-20843) 129 389

   101±653  723±1572  856±2125 

RSV+pneu 103/671 TL 56 (0-5000) 19 652 545.5 (30-33 781) 164 614 604.5 (41-38 781) 184 133

 15.2% $ 190±643  1598±3848  1787±4423

   31 (0-2777) 10 825 303 (30-18767) 90 681 335 (22-21545) 101 433

   105±357  880±2137  984±2457

RSV-A.br 217/671 TL 61 (0-2773) 41 815 596 (9-57 181) 412 560 700 (9-57 489) 457 349

 32.5% $ 192±401  1901±6038  2107±6170

   33 (0-1540) 23 035 331 (5-31767) 228 921 388 (5-31938) 251 941

   106±222  1 047±3354  1161±3427 

RSV-pneu 200/671 TL 60 (0-60 000) 26 240 544.5 (30-23 722) 276 560 616 (32-23 978) 320 740

 29.8% $ 131±452  1382±2607  1603±3045

   33 (0-33333) 14 454 302.5 (16-13178) 152 349 342 (17-13321) 176 687

   72±251  761±1448  883±1691

RSV+LRTI 254/671 TL 44.5 (0-13 844) 47 625 542 (11-33 781) 363 804 602 (11-38 781) 419 658

 37.9% $ 187±988  1 432±3288  1652±4078

   24 (0-7691) 26 235 301 (6-18767) 200 409 334 (6-21545) 231 178

   103±548  789±1826  910±2265

RSV-LRTI 417/671 TL 60 (0-60 000) 68 137 577.5 (9-57 181) 689 801 646 (9-57 489) 778 747

 62.1% $ 163±426  1 654±4726  1867±4935

   33 (0-33333) 37 534 320 (5-31767) 379 993 358 (5-31938) 428 991

   90±236  911±2625  1028±2741

All the cases  671/671 TL 55 (0-13 844) 115 412 549 (9-57 181) 1 052 530 626 (9-57 489) 1 197 332

in the study 100% $ 172±698  1 568±4228  1784±4621

   30.5 (0-7691) 65 577 305 (5-31767) 579 810 347 (5-31938) 659 578

   95±387  864±2348  982±2567 

*: Exchange rate; Mid-2012 Turkish Central Bank’ exchange rate was considered; 1$=1.8 TL, 1€=2.3 TL.  
Data presented as median (minimum-maximum) in the first line as TL, in the third line as dollar, mean±standard deviation in the second line as TL, in the fourth line as dollar.
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RSV or RSV-acute bronchiolitis and / 
or pneumonia in terms of admission 
to the intensive care unit.

Direct medical hospitalization 
costs of the patients including antibi-
otics were evaluated. Direct medical 
costs included the physician, hospital 
admission and laboratory diagnosis 
and treatment costs. Table 2 illus-
trates the comparison of the median 
value of antibiotic, non-antibiotic and 
total direct medical costs of RSV+LRTI 
and RSV-LRTI cases. The costs were 
based on hospital bills. Because of 
some patients with green card, their 
costs are free of charge (paid by the 
goverment so their bills reveals zero) 
and their cost are as “0”. Because of 
wide range of the costs, non-normal 
variables were presented as mainly 
median (minimum-maxımum) for sta-
tistical analysis.

Direct medical hospitalization 
costs of the patients including antibi-
otics were evaluated. Direct medical 
costs included the physician, hospital 
admission and laboratory diagnosis 
and treatment costs. It was found that 
the antibiotic costs of the cases with 
RSV+LRTI during their hospitalization 
(median value 24 (0-7691) $), were 
lower than the antibiotic cost of the 
cases with RSV-LRTI, 33 (0-33333) $ 
(p=0.002). When the non-antibiotic 
costs of the cases were compared, it 
was found that the median value was 
301 (6-18767) $ in the cases with 
RSV+LRTI and 320 (5-31767) $ in the 
patients with RSV-LRTI and there 
was no statistically significant differ-
ence between them (p=0.428). When 
the total direct medical costs were 
compared, it was found that median 
value was 334 (6-21545) $ in the 
patients with RSV+LRTI and 358 
(5-31938) $ in the patients with RSV-

LRTI and there was no statistically 
significant difference between them 
(p=0.228). 

When the cases with RSV+A.
bronchiolitis and RSV+ pneumonia 
were compared in terms of their anti-
biotic initiation (85.4% and 92.2%) it T

ab
le

 3
. 

E
va

lu
at

io
n 

of
 T

ur
ki

sh
 L

ir
a 

an
d 

U
S

 D
ol

la
r 

ba
se

d 
co

st
s 

of
 t

he
 c

as
es

 h
os

pi
ta

liz
ed

 w
ith

 R
S

V
+
LR

T
I 

an
d 

R
S

V
- L

R
T

I 
ac

co
rd

in
g 

to
 t

he
 a

ge
 g

ro
up

s*
, 

**

 
 

    
   

   
   

   
   

   
 R

SV
+ L

R
TI

  
 

    
   

   
   

   
   

   
   

   
 R

SV
- L

R
TI

 
 

    
   

   
   

   
   

   
   

   
   

   
   

  T
ot

al
 L

R
TI

  (
R

SV
+ a

nd
 R

SV
- ) 

 
 

    
   

   
   

   
   

   
   

 n
=2

54
 

 
 

 
    

   
   

   
   

   
   

n=
41

7 
 

 
 

    
   

   
   

   
   

   
   

N
=6

71

 
 

 
A

nt
ib

io
tic

 
N

on
-a

nt
ib

io
tic

 
 

 
 

A
nt

ib
io

tic
 

N
on

-a
nt

ib
io

tic
 

 
 

 
A

nt
ib

io
tic

 
N

on
-a

nt
ib

io
tic

 
A

ge
  

n/
N

 
TL

 
co

st
 

co
st

 
To

ta
l c

os
t 

n/
N

 
TL

 
co

st
 

co
st

 
To

ta
l c

os
t 

n/
N

 
TL

 
co

st
 

co
st

 
To

ta
l c

os
t 

gr
ou

p 
%

 
$ 

TL
/ $

 
 T

L/
 $

 
L/

 $
 

%
 

$ 
TL

/ $
 

 T
L/

 $
 

TL
/ $

 
 

 
TL

/ $
 

 T
L/

 $
 

TL
/ $

0-
3 

 
12

3/
25

4 
TL

 
50

 (0
-5

00
0)

 
65

6 
(1

1-
33

 7
81

) 
70

0 
(1

1-
38

 7
81

) 
 

TL
 

79
 (0

-6
00

0)
 

78
9 

(1
6-

57
18

1)
 

85
7 

(1
6-

57
48

8)
 2

57
/6

71
%

 T
L 

63
.5

 (0
-6

00
0)

 
68

4 
(1

1-
57

18
1)

 7
76

(1
1-

57
48

9)
 

m
on

th
s 

48
.4

%
 

$ 
16

1.
4±

58
7.

6 
1 

71
3.

7±
37

23
 

19
38

.8
±4

26
8.

5 
13

4/
41

7 
$ 

18
4.

5±
59

6.
3 

22
16

.2
±5

90
9.

5 
25

44
.4

±6
21

3.
7 

(3
83

.3
) 

$ 
17

3±
59

0.
8 

19
65

±4
93

4.
6 

22
41

.6
±5

32
7.

8 
 

 
 

27
.7

8 
(0

-2
77

7)
  

36
4 

(6
-1

87
67

) 
38

8 
(6

-2
15

45
) 

32
.1

%
 

 
43

 (0
-3

33
3)

 
43

8 
(8

-3
17

67
) 

47
6 

(8
-3

19
37

) 
 

 
35

 (0
-3

33
3)

 
38

0 
(6

-3
17

67
) 

43
1 

(6
-3

19
38

) 
 

 
 

88
.9

±3
2.

64
 

94
4.

0±
18

18
.3

3 
10

68
±2

37
1.

4 
 

 
10

1.
6±

33
1.

28
 1

 2
20

.8
±3

28
3.

06
 

14
01

.6
 

 
 

95
.2

 
1 

08
2.

4 
1 

23
4.

8 

4-
6 

 
54

/2
54

 
TL

 
40

 (0
-7

00
) 

52
7 

(1
00

-4
59

9)
 

57
7 

(1
00

-4
89

0)
 

 
TL

 
65

 (0
-2

77
3)

 
52

6(
9-

57
18

1)
 

62
3 

(9
-5

74
88

) 
14

6/
67

1 
TL

 
55

 (0
-2

77
3)

 
52

6.
5 

(9
-5

71
81

) 
59

0 
(9

-5
74

88
) 

m
on

th
s 

21
.2

%
 

$ 
72

.2
±1

11
 

85
0±

97
1.

4 
92

2.
3±

10
42

.7
 

92
/4

17
 

$ 
20

5.
8±

39
8 

19
11

.2
±6

34
8.

6 
21

21
±6

45
8.

6 
(2

1.
7)

 
$ 

15
6±

32
8 

15
15

±5
07

6.
2 

16
73

.6
±5

17
4.

3 
 

 
 

22
 (0

-3
88

) 
29

2 
(5

5.
5-

25
55

) 
32

0 
(5

5-
27

16
) 

22
.0

%
 

 
36

 (0
-1

54
0)

 
29

2 
(5

-3
17

67
) 

34
6 

(5
-3

19
37

) 
 

 
30

 (0
-1

54
0)

 
29

2 
(5

-3
17

67
) 

32
7 

(5
-3

19
37

) 
 

 
 

39
.7

±6
1.

67
 

46
8.

2±
82

3.
22

 
50

8±
57

9.
28

 
 

 
11

3.
3±

22
1.

11
 

1 
05

2.
8±

35
.2

7 
11

68
.4

 
 

 
85

.8
 

83
4.

6 
92

1.
9

7-
11

  
43

/2
54

 
TL

 
35

 (0
-6

00
) 

39
7 

(3
0-

25
81

) 
49

2 
(4

1-
28

02
) 

90
/4

17
 

TL
 

44
 (0

-1
30

0)
 

51
5 

(9
-4

93
3)

 
59

4 
(9

-5
61

0)
 

13
3/

67
1 

TL
 

44
 (0

-1
30

0)
 

49
2(

9-
49

33
) 

58
9(

9-
56

10
)  

m
on

th
s 

16
.9

%
 

$ 
67

.3
±9

7.
8 

56
3.

9±
50

1.
5 

64
0.

2±
56

2.
8 

21
.5

%
 

$ 
11

1±
20

0.
8 

89
8±

10
35

.5
 

10
14

.7
±1

14
5 

(1
9.

8)
 

$ 
96

.6
±1

74
.4

 
78

7.
5±

90
6.

4 
89

1±
10

04
.2

 
 

 
 

19
.4

 (0
-3

33
) 

22
0 

(1
6-

14
33

) 
27

3 
(2

2-
15

66
) 

 
 

24
 (0

-7
22

) 
28

6 
(5

-2
74

0)
 

33
0 

(5
-3

11
6)

 
 

 
24

(0
-7

22
) 

27
3(

5-
27

40
) 

32
7(

5-
31

16
) 

 
 

 
37

.0
±5

4.
33

 
31

0.
6±

27
8.

61
 

35
2.

6±
31

2.
67

 
 

 
61

.1
±1

11
.5

6 
49

4.
6±

 
55

8.
9 

 
 

53
.2

 
43

3.
8 

49
0.

7

12
-2

4 
 

34
/2

54
 

TL
 

49
(0

-1
38

44
) 

53
8 

(2
00

-2
36

75
) 

61
1(

21
0-

37
51

9)
 1

01
/4

17
 T

L 
52

 (0
-2

54
0)

 
53

9 
(4

4-
17

62
6)

 
61

5 
(4

4-
20

16
6)

 
13

5/
67

1 
TL

 5
0 

(0
-1

38
44

) 
53

9 
(4

4-
23

67
5)

 6
15

 (4
4-

37
51

9)
 

m
on

th
s 

13
.3

%
 

$ 
69

5±
26

09
.9

 
26

61
.2

±5
49

9 
33

54
,3

±7
77

2.
8 

24
.2

%
 

$ 
14

3,
8±

33
9.

5 
13

86
,8

±2
84

0.
7 

15
45

.8
±3

14
2.

7 
(2

0.
1)

 
$ 

27
3.

5±
13

04
.5

 
16

86
.6

±3
65

6.
4 

19
71

.4
±4

68
5.

2 
 

 
 

27
 (0

-7
69

1)
 

29
8 

(1
11

-1
31

52
) 

33
9(

11
6-

20
84

3)
 

 
 

28
 (8

0-
14

11
) 

29
9 

(2
4-

97
92

) 
34

1(
24

-1
12

03
) 

 
 

27
 (0

-7
69

1)
 

29
9 

(2
4-

13
15

2)
 3

41
 (2

4-
20

84
3)

 
 

 
 

38
2.

8±
1.

45
 

 1
46

5.
9±

30
55

 
18

47
.7

±4
31

8.
22

 
 

 
79

.2
±1

88
.6

1 
76

3.
9±

 
85

1.
5 

 
 

15
0.

6 
92

9.
1 

1 
08

5.
9

To
ta

l 
25

4/
25

4 
TL

 4
4.

5 
(0

-1
38

44
) 

54
2 

(1
1-

33
78

1)
 

60
2 

(1
1-

38
78

1)
 4

17
/4

17
 T

L 
60

 (0
-6

00
0)

 
57

7.
5 

(9
-5

71
81

) 
64

6 
(9

-5
74

89
) 

67
1/

67
1 

TL
 5

5 
(0

-1
38

44
) 

54
9(

9-
57

18
1)

 
62

6 
(9

-5
74

89
) 

 
10

0%
 

$ 
18

7.
5±

98
8.

6 
14

32
.2

±3
28

8.
7 

16
52

,2
±4

07
8.

9 
10

0%
 

$ 
16

3,
4±

42
6.

9 
16

54
,2

±4
72

6.
7 

18
67

.5
±4

93
5.

1 
(1

00
) 

$ 
17

2.
7±

69
8.

6 
15

68
.6

±4
22

8.
6 

17
84

.4
±4

62
1.

3 
 

 
 

24
.7

 (0
-7

69
1)

 
30

1 
(6

-1
87

67
) 

33
4 

(6
-2

15
45

) 
 

 
33

 (0
-3

33
3)

 
32

0(
5-

31
76

7)
 

35
8 

(5
-3

19
37

) 
 

 
30

 (0
-7

69
1)

 
30

5 
(5

-3
17

67
) 

34
7 

(5
-3

19
38

) 
 

 
 

10
3.

2±
54

9,
22

 
78

9.
0±

18
27

.0
5 

91
0.

1±
22

66
.0

5 
 

 
90

.0
±2

37
.1

7 
91

1.
2±

 
10

28
.7

 
 

 
95

.1
 

86
4 

98
2.

9

*: 
Ex

ch
an

ge
 ra

te
; M

id
-2

01
2 

Tu
rk

is
h.

 C
en

tra
l B

an
k’

 e
xc

ha
ng

e 
ra

te
 w

as
 c

on
si

de
re

d;
 1

$=
1.

8 
TL

, 1
€

=2
.3

 T
L.

 
**

: F
ig

ur
es

 a
re

 s
ta

te
d 

av
er

ag
el

y
D

at
a 

pr
es

en
te

d 
as

 m
ed

ia
n 

(m
in

im
um

-m
ax

im
um

) i
n 

th
e 

fir
st

 lin
e 

as
 T

L,
 in

 th
e 

th
ird

 lin
e 

as
 d

ol
la

r, 
m

ea
n±

st
an

da
rd

 d
ev

ia
tio

n 
in

 th
e 

se
co

nd
 lin

e 
as

 T
L,

 in
 th

e 
fo

ur
th

 lin
e 

as
 d

ol
la

r.



was found that there was no statistically significant differ-
ence between them (p=0.099). Similarly, when the RSV-A.
bronchiolitis and RSV-pneumonia cases were compared 
in terms of their antibiotic initiation (90.3% and 94.0%) 
there was no statistically significant difference between 
them (p=0.165).

The distribution of the cases according to age groups 
and their costs (antibiotic costs, non-antibiotic costs and 
the total cost) were calculated (Table 3). Approximately 
half of the RSV+LRTI cases (48.4% 123/254) were detect-
ed in the 0-3 month group. In the patients under three 
months, it was found that both antibiotic and non-antibiot-
ic costs per case were two or more times higher than the 
4-11-month group. 

Discussion

Knowing the economic burden of the illness caused 
by the common illnesses in the society is initially benefi-
cial for determining the strategies and helps to solve the 
health problems in an efficient manner. RSV is the most 
common cause of acute bronchiolitis and viral pneumonia 
in patients under 2 years of age, and usually 1-2% or less 
of the patients requires hospitalization (20). Nonetheless, 
the LRTIs that cause hospitalization in children <2 years 
of age in the world, are among the leading factors with a 
17.5-66% detection rate including the developed coun-
tries (8). It was found that the incidence of annual hospi-
talization for RSV LRTI under the age of 5 years in the 
world was 1.3-31.2 / 1000 in the community, and the high-
est hospitalization rates were in the children under 1 year 
of age (8). 

Costs of the inpatient cases included direct (medical 
and non-medical) and indirect (secondary) costs and the 
consequential individual and social costs. Direct medical 
costs were calculated as; the telephone consultations, the 
consultations in the outpatient settings (primary care / 
home visits, emergency room assessments), physician, 
hospital admission and laboratory diagnosis and treat-
ment costs, laboratory, antibiotics and other drug treat-
ment costs.

Direct medical costs included; telephone consulta-
tions, consultations in the outpatient settings (primary 
care / home visits, emergency room assessments), physi-
cian, hospital admission and laboratory diagnosis and 
treatment costs; in the present study, the direct medical 
costs were calculated as only the bed cost, laboratory, 
antibiotics, and other drug treatment costs. Physicians’ 
visits, consultations, medicines and medical care materi-
als used in patient care and not covered by the social 
security institution were not included in the direct medical 
cost calculation. Direct non-medical costs, on the other 
hand, included the diaper costs during the hospitalization 

of the child etc. and the costs were excluded from the 
study. Indirect costs were considered as; the decrease in 
the quality of life of the family and the stress they experi-
ence included within the costs of many economic and 
social losses such as the lost working days by the parents 
and those caring the child, loss of earnings such as the 
cost of the lost working days and the child care costs, loss 
of working time and looking after the sick children (1, 19). 
The indirect costs were not taken into account in this 
study. Within this framework, taking into account the other 
medical direct and indirect costs and indirect costs spent 
per patient, it is possible to predict that disease burden of 
the hospitalized cases will be higher than calculated. 

In the United States, RSV-related LRTI causes about 
120,000 children to be hospitalized annually, and this rate 
is rising steadily (2, 3). With the projection of the figures 
in the United States to the population in Turkey [The US 
population, as of April 2013, is 315,694,000 and the 
Turkish population is 75,627,384 as of December 2012], 
an average of 30,000 RSV-related hospitalizations in all 
age groups is estimated in our country (4, 5). In a study 
conducted in Turkey, it was estimated that only 18,800 
children under 2 years of age would be hospitalized due 
to RSV LRTI (8). Considering that the annual cost of hos-
pitalization for RSV in the US was $ 300 million, it can be 
estimated that with a rough estimate based solely on the 
population, approximately $ 75 million cost of RSV LRTI 
per year (all ages) in Turkey might occur. The rate of RSV-

related hospitalization in Australia was reported as 2.2-
4.5 / 1000 at <5 years and 8.7-17.4 / 1000 at <1 year, and 
the direct cost of these annual hospitalizations was esti-
mated to be around $ 24-50 million (17). In a study con-
ducted in Turkey, it was found that the RSV+LRTI hospital-
ization rate at <2 years was 7.8 / 1000 (8). Considering 
that RSV LRTI rates were similar, it is possible to assume 
that the cost of <5 years old RSV-LRTI in Turkey would be 
at least 100 million dollars in comparison with the 
Australian population (approximately 23 million, 2013) 
and Turkey’s population (75 million, 2013). Assuming that 
the average hospitalization cost of our inpatient RSV+LRTI 
cases was $ 910 and that there was approximately 
18,800 <2 years old RSV LRTI hospitalization in Turkey, it 
is possible to estimate that the total cost of <2 years of 
hospitalization across the country will be over $17 million. 
When all the 2-years of age patients, all other medical 
costs and indirect costs are added up to this estimated 
cost, it is thought that the economic burden of disease will 
be much higher. 

RSV is usually a benign disease, and patients with 
acute bronchiolitis usually do not require hospitalization, 
however, of hospitalized patients 6-9 of them requires ICU 
care in our study, in RSV+LRTI patients, the rate of ICU 
care was 10% and it was found to be comparable with the 

133Bozdemir et al.
Medical Cost Assessment of the Hospitalized RSV+LRTI PatientsJ Pediatr Inf 2016; 10: 128-36



Bozdemir et al.
Medical Cost Assessment of the Hospitalized RSV+LRTI Patients J Pediatr Inf 2016; 10: 128-36134

RSV-LRTI cases 13%), it was consistent with the litera-
ture. ICU care can be a factor that increases the cost of 
patients (21, 22).

Acute bronchiolitis can be caused by different viruses 
such as RSV, rhinovirus, metapneumovirus, adenovirus, 
parainfluenza virus and influenza virus. There can be also 
co-infections, mostly together with RSV More tah one 
virus associated LRTIs can account up to 2/3 of the cases 
(21, 23-27). Some studies conclude that co infections 
cause more sever LRTIs (23,25), however some other 
studies not (28, 29). We could not evaluate the other 
viruses except RSV; this is a limitation of our study.

There is a wide distribution of the costs in our 
patients. Some patients had zero cost (because of no 
legally cost charging to some patients as mentioned 
before), some patients had low cost due to non-serious 
disease and discharging in a few days. However, some 
critical serious patients requiring ICU had high costs. 
This wide distribution can cause some problems inter-
preting the statistical analysis, and can be another limita-
tion of our study.

Antibiotic administration is not recommended in RSV 
LRTI. However, antibiotics can be given if the bacterial 
agent cannot be clearly distinguished, especially in seri-
ous cases. It was reported that 15-75% of antibiotics 
were given to the patients in different countries of the 
world hospitalized due to RSV infection (9-13). In a 
study in Germany in which 0-16-year-old children hospi-
talized due to respiratory tract infection for 4 years 
between 1996 and 2000 were evaluated, it was reported 
that 65% of the cases were given antibiotics (11). In a 
study conducted in Qatar, it was reported that 49.4% of 
the cases were started antibiotics (12). In a study involv-
ing 152 patients with RSV+LRTI in Canada, it was 
reported that 67% of patients had antibiotics before hos-
pitalization, and 60.5% of cases during admission and 
75% of patients in total had antibiotics (13). In Turkey, 
there is no study on the use of antibiotics in RSV LRTI. 
Since there is no assessment of the use of antibiotics in 
studies in conducted in Turkey, no comparison has been 
made. In our study, a higher rate (88%) of antibiotic treat-
ment was initiated in our RSV +patients than in Germany 
and Canada, but following the detection of RSV+, antibi-
otic treatment was discontinued in 68% of the cases. 
Bacterial growth was detected in the blood culture of 
only 4 cases (5%) that were continued the antibiotic 
therapy considering co-infection. Antibiotic use is not 
recommended in A. bronchiolitis since it is generally a 
viral syndrome. Our antibiotic rates were high in the 
RSV+LRTIs. This may be explained by the severity of the 
case with possible bacterial infections. Although the anti-
biotic use decreased to 31% after documentation of the 

RSV positivity, this rate was still high. It is obvious that 
there was still unnecessary antibiotic treatment in the 
follow-up of the RSV+LRTIs in our hospital, which was 
cost-enhancing and might lead to additional complica-
tions; this was another important limitation of our study. 

In a study conducted in the United Kingdom, it was 
found that the total cost of hospitalization for children 
under ≤2 years of age with bronchiolitis was £542 203 
(our estimation; £830 per patient, or $1276 per patient), 
while it was calculated that the cost of hospitalization for 
411 children with RSV +acute bronchiolitis <2 years was 
£421 938 (our estimation; £1026/patient) (14). (In June 
2012, according to the currency rate of the Turkish Central 
Bank, £1= $1.5378) (30). 

In a study conducted in Jordan, it was found that 64% 
of patients with LRTI had RSV positivity and in compari-
son to the cost of hospitalization, the RSV+cases caused 
more financial burden than RSV-cases ($538 and $431, 
respectively) (15). In another study, the 2-year-long health 
expenditures of 20 cases admitted due to RSV+RTI of out 
the premature infants born 32-35 weeks were compared 
with 30 infants admitted due to RSV-RTI and similarly with 
108 infants without RTI, it was reported that the health 
expenditures in the RSV+group were significantly higher 
than the other two groups (16). In our study, it was found 
that the average direct medical hospitalization cost of a 
patient with RSV+LRTI was $910 and that of a RSV-

patients $1028 (p>0.05) and in contrast to the studies 
mentioned above, RSV+LRTI costs were not higher than 
RSV-LRTI (Table 2). In regard of the cost of antibiotics as 
median values, in RSV+LRTI was found to be also lower 
than in RSV-LRTI, this is consistent with the expectation.

According the World Bank data, gain per capita in 
Turkey ($10.851) was lower than the UK ($38.929) and 
comparable with Jordan (31-33). The average cost of our 
hospitalized RSV+LRTIs cases was found lower than the 
UK. However, when compared with Jordan, it is seen that 
the hospital costs for RSV+cases were similar to those in 
our country. However, it should be born in mind that we 
calculated only the limited direct medical hospital costs 
such as bed, laboratory except RSV testing and medical 
therapies. When the average cost of the patients accord-
ing to the age groups was evaluated, it was found that the 
highest costs were in 0-3 month infants with a cost of $ 
1,068 per patient.

Our study revealed that RSV was a significant burden 
of disease cost for the hospitalization of children aged <2. 
It is possible to say that our findings are comparable to 
those of the developed and developing countries. The fact 
that our RSV+LRTI cases were composed of healthy <2 
year old infants rather than the risk groups also shows 
that vaccination will be very important in protection 
against this disease. 



Etik Komite Onayı: Bu çalışma için etik komite onayı Uludağ 
Üniversitesi Tıp Fakültesi Klinik Araştırmalar Etik Kurulu’ndan 
alınmıştır (No: 2010-2 / 11 Ekim 2010).

Hasta Onamı: Hasta onamı bu çalışmaya katılan hastalardan 
alınmıştır. 

Hakem Değerlendirmesi: Dış bağımsız. 

Yazar Katkıları: Fikir - M.H.; Tasarım - M.H., S.Ç., Ş.E.B.; 
Denetleme - M.H., S.Ç.; Kaynaklar - M.H., Ş.E.B.; Malzemeler 
- M.H., S.Ç., Ş.E.B., D.Ç., İ.Ö., D.S., E.S., A.Ö.; Veri Toplanması 
ve/veya İşlemesi - Ş.E.B., M.H., S.Ç., D.Ç., İ.Ö., D.S., E.S., A.Ö.; 
Analiz ve/veya Yorum - M.H., S.Ç., Ş.E.B.;  Literatür Taraması - 
M.H., S.Ç., Ş.E.B.; Yazıyı Yazan - M.H., S.Ç., Ş.E.B.; Eleştirel 
İnceleme - M.H., S.Ç., Ş.E.B, D.Ç., İ.Ö., D.S., E.S., A.Ö.

Çıkar Çatışması: Yazarlar çıkar çatışması bildirmemişlerdir. 

Finansal Destek: Yazarlar bu çalışma için finansal destek 
almadıklarını beyan etmişlerdir.

Ethics Committee Approval: Ethics committee approval was 
received for this study from the Ethics Committee of Clinical 
Investigations of Uludağ University School of Medicine 
(Numbered 2010-2 / 11 October 2010).

Informed Consent: Informed consent was obtained from 
patients who participated in this study.

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - M.H.; Design - M.H., S.Ç., 
Ş.E.B.; Supervision - M.H., S.Ç.; Funding - M.H., Ş.E.B.; Materials 
- M.H., S.Ç., Ş.E.B., D.Ç., İ.Ö., D.S., E.S., A.Ö.; Data Collection 
and/or Processing - Ş.E.B., M.H., S.Ç., D.Ç., İ.Ö., D.S., E.S., A.Ö.; 
Analysis and/or Interpretation - M.H., S.Ç., Ş.E.B.; Literature 
Review - M.H., S.Ç., Ş.E.B.; Writing - M.H., S.Ç., Ş.E.B.; Critical 
Review - M.H., S.Ç., Ş.E.B, D.Ç., İ.Ö., D.S., E.S., A.Ö.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study has 
received no financial support.

References

1. Hall CB, Weinberg GA, Iwane MK, et al. The burden of 
respiratory syncytial virus infection in young children. N Engl 
J Med 2009; 360: 588-98. [CrossRef]

2. Shay DK, Holman RC, Newman RD, Liu LL, Stout JW, 
Anderson LJ. Bronchiolitis-associated hospitalizations among 
US children, 1980-1996. JAMA 1999; 282: 1440-6. [CrossRef]

3. García CG, Bhore R, Soriano-Fallas A, et al. Risk factors in 
children hospitalized with RSV bronchiolitis versus non-RSV 
bronchiolitis. Pediatrics 2010; 126: e1453-60. [CrossRef]

4. U.S. & World Population Clocks”. Census.gov. 2012-04-06. 
Retrieved 2012-04-17 (Date of access: 18.04.2013).

5. http://www.turkstat.gov.tr/PreHaberBultenleri.do?id=13425 
(Date of access 18.04.2013).

6. Pouwels KB, Bozdemir SE, Yegenoglu S, et al. Potential 
Cost-Effectiveness of RSV Vaccination of Infants and 
Pregnant Women in Turkey: An Illustration Based on Bursa 
Data. PLoS One 2016; 11: e0163567. [CrossRef]

7. Ajayı-Obe EK, Coen PG, Hawrami K, Aitken C, McIntosh 
ED, Booy R. Influenza A and respiratory syncytial virus hos-
pital burden in young children in East London. Epidemiol 
Infect 2000; 136: 1046-58.

8. Hacimustafaoglu M, Celebi S, Elmas Bozdemir Ş, et al. RSV 
Frequency in Children below 2 Years Hospitalized for Lower 
Respiratory Tract Infections. Turk J Pediatr 2013; 55: 130-9.

9. Walsh EE, Hall CB. Respiratory Syncytial Virus. In: Feigin 
RD, Cherry JD, Harrison GJ, Kaplan SL, (eds).Feigin & 
Cherry’s Textbook of Pediatric Infectious Diseases. 6th edi-
tion. Philadelphia: Elsevier Saunders; 2009. p: 2462-87.

10. Behrendt CE, Decker MD, Burch DJ, Watson PH. 
International variation in the management of infants hospi-
talized with respiratory syncytial virus. International RSV 
Study Group. Eur J Pediatr 1998; 157: 215-20. [CrossRef]

11. Weigl JA, Puppe W, Rockahr S, Schmitt HJ. Burden of dis-
ease in hospitalized RSV-positive children in Germany. Klin 
Padiatr 2002; 214: 334-42. [CrossRef]

12. Wahab AA, Dawod ST, Raman HM. Clinical characteristics 
of respiratory syncytial virus infection in hospitalized healthy 
infants and young children in Qatar. J Trop Pediatr 2001; 47: 
363-6. [CrossRef]

13. Samson L, Cooke C, Macdonald N. Analysis of antibiotic 
use and misuse in children hospitalized with RSV infection. 
Paediatr Child Health 1999; 4: 195-9.

14. Deshpande SA, Northern V. The clinical and health eco-
nomic burden of respiratory syncytial virus disease among 
children under 2 years of age in a defined geographical 
area. Arch Dis Child 2003; 88: 1065-9. [CrossRef]

15. Khuri-Bulos N, Williams JV, Shehabi AA, et al. Burden of respira-
tory syncytial virus in hospitalized infants and young children in 
Amman, Jordan. Scand J Infect Dis 2010; 42: 368-74. [CrossRef]

16. Shefali-Patel D, Paris MA, Watson F, Peacock JL, Campbell 
M, Greenough A. RSV hospitalisation and healthcare utili-
sation in moderately prematurely born infants. Eur J Pediatr 
2012; 171: 1055-61. [CrossRef]

17. Ranmuthugala G, Brown L, Lidbury BA. Respiratory syncy-
tial virüs the unrecognised cause of health and economic 
burden among young children in Australia. Commun Dis 
Intell Q Rep 2011; 35: 177-84.

18. Türkiye’de illerin gelişmişlik düzeyi araştırması. İş Bankası 
İktisadi Araştırmalar Bölümü. URL: ekonomi.isbank.com.tr/
UserFiles/pdf/ar_03_2012.pdf.

19. Nair H, Nokes DJ, Gessner BD, et al. Global burden of acute 
lower respiratory infections due to respiratory syncytial virus 
in young children: a systematic review and meta-analysis. 
Lancet 2010; 375: 1545-55. [CrossRef]

20. Paola Di Carlo, Amelia Romano, Ludovico Salsa, et al. 
Epidemiological assessment of Respiratory Syncytial Virus 

135Bozdemir et al.
Medical Cost Assessment of the Hospitalized RSV+LRTI PatientsJ Pediatr Inf 2016; 10: 128-36

https://doi.org/10.1056/NEJMoa0804877
https://doi.org/10.1001/jama.282.15.1440
https://doi.org/10.1542/peds.2010-0507
https://doi.org/10.1371/journal.pone.0163567
https://doi.org/10.1007/s004310050798
https://doi.org/10.1055/s-2002-35365
https://doi.org/10.1093/tropej/47.6.363
https://doi.org/10.1136/adc.88.12.1065
https://doi.org/10.3109/00365540903496544
https://doi.org/10.1007/s00431-012-1673-0
https://doi.org/10.1016/S0140-6736(10)60206-1


Bozdemir et al.
Medical Cost Assessment of the Hospitalized RSV+LRTI Patients J Pediatr Inf 2016; 10: 128-36136

infection in hospitalized infants, during the season 2005–
2006 in Palermo, Italy. Ital J Pediatr 2009; 35: 11. [CrossRef]

21. Azkur D, Özaydın E, Dibek-Mısırlıoğlu E, et al. Viral etiology 
in infants hospitalized for acute bronchiolitis. Turk J Pediatr 
2014; 56: 592-6.

22. Duarte-Dorado DM, Madero-Orostegui DS, Rodriguez-
Martinez CE, Nino G. Validation of a scale to assess the 
severity of bronchiolitis in a population of hospitalized 
infants. J Asthma 2013; 50: 1056-61.[CrossRef]

23. 23- Kanık A, Eliaçık K, Koyun B, İnce OT, Karaca Derici Y, 
Özkalay Yılmaz N, Yılmaz Çiftdoğan D. Viral Etiology of 
Acute Bronchiolitis in Hospitalized Infants and the Effect on 
Clinical Course. J Pediatr Inf 2016; 10: 93-98 [CrossRef]

24. Calvo C, Pozo F, García-García ML, et al. Detection of new 
respiratory viruses in hospitalized infants with bronchiolitis: 
a three-year prospective study. Acta Paediatr 2010; 99: 
883-7. [CrossRef]

25. Papadopoulus NG, Moustki M, Tsolia M,  et al. Association 
of rhinovirus infection with increased disease severity in 
acute bronchiolitis. Am J Respir Crit Care Med 2002; 165: 
1285-9. [CrossRef]

26. Uyar M, Kuyucu N, Tezcan S, Aslan G, Taşdelen B. 
Bronşiyolit Tanısı Alan 0-2 Yaş Grubu Çocuklarda İnsan 

Bokavirus ve Diğer Solunum Viruslarının Sıklığının 
Araştırılması. Mikrobiyol Bul 2014; 48: 242-58. [CrossRef]

27. Huguenin A, Moutte L, Renois F, et al. Broad respiratory 
virus detection in infants hospitalized for bronchiolitis by use 
of a multiplex RT-PCR DNA microarray system. J Med Virol 
2012; 84: 979-85. [CrossRef]

28. Richard N, Komurian-Pradel F, Javouhey E, et al. The 
impact of dual viral infection in infants admitted to a pediat-
ric intensive care unit associated with severe bronchiolitis. 
Pediatr Infect Dis J 2008; 27: 213-7. [CrossRef]

29. Aberle JH, Aberle SW, Pracher E, Hutter HP, Kundi M, 
Popow-Kraupp T. Single versus dual respiratory virus infec-
tions in hospitalized infants. Impact on clinical course of 
disease and interferon-gamma response. Pediatr Infect Dis 
J 2005; 24: 605-10. [CrossRef]

30. http://www.tcmb.gov.tr/kurlar/201206/04062012.xml (Date of 
access: 02.12.2016).

31. (http://www.tradingeconomics.com/turkey/gdp-per-capita) 
(Date of access: 02.12.2016).

32. (http://www.tradingeconomics.com/united-) (Date of access: 
02.12.2016).

33. (http://index.gain.org/country/jordan) (Date of access: 
02.12.2016).

https://doi.org/10.1186/1824-7288-35-11
https://doi.org/10.3109/02770903.2013.834504
https://doi.org/10.5152/ced.2016.2425
https://doi.org/10.1111/j.1651-2227.2010.01714.x
https://doi.org/10.1164/rccm.200112-118BC
https://doi.org/10.5578/mb.7575
https://doi.org/10.1002/jmv.23272
https://doi.org/10.1097/INF.0b013e31815b4935
https://doi.org/10.1097/01.inf.0000168741.59747.2d

