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Clinical characteristics of acute lower respiratory tract infections due to
13 respiratory viruses detected by multiplex PCR in children
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Purpose : This study was performed to investigate the epidemiologic and clinical features of 13 respiratory viruses in
children with acute lower respiratory tract infections (ALRIS).

Methods : Nasopharyngeal aspirates were prospectively obtained from 325 children aged 15 years or less from May 2008
to April 2009 and were tested for the presence of 13 respiratory viruses by multiplex real-time-polymerase chain reaction
(RT-PCR).

Results : Viruses were identified in 270 children (83.1%). Co-infections with >2 viruses were observed in 71 patients (26.3
%). Respiratory syncytial virus (RSV) was the most common virus detected (33.2%), followed by human rhinovirus (hRV)
(19.1%), influenza virus (Flu A) (16.9%), human metapneumovirus (hMPV) (15.4%), parainfluenza viruses (PIVs) (8.3%),
human bocavirus (hBoV) (8.0%), adenovirus (ADV) (5.8%), and human coronavirus (hCoV) (2.2%). Clinical diagnoses of
viral ALRIs were bronchiolitis (37.5%), pneumonia (34.5%), asthma exacerbation (20.9%), and croup (7.1%). Clinical
diagnoses of viral bronchiolitis and pneumonia were frequently demonstrated in patients who tested positive for RSV,
hRV, hMPV, or Flu A. Flu A and hRV were most commonly identified in children older than 3 years and were the 2
leading causes of asthma exacerbation. hRV C was detected in 14 (4.3%) children, who were significantly older than
those infected with hRV A (meanSD, 4.1£3.5 years vs. 1.7£2.3 years, P=0.009). hBoV was usually detected in young
children (2.3£3.4 years) with bronchiolitis and pneumonia.

Condusion : This study described the features of ALRI associated with 13 respiratory viruses in Korean children. Additional
investigations are required to define the roles of newly identified viruses in children with ALRIs. (Korean J Pediatr
2010;53:373-379)
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Table 1. Detected Viruses in 325 Hospitalized Children with
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Acute Lower Respiratory Tract Infections

Virus Number of positive cases (%)
RSV B 73 (22.5)
Flu A 55 (16.9)
hMPV 50 (15.4)
hRV A 48 (14.8)
RSV A 37 (11.9
hBoV 26 ( 8.0)
ADV 19 (5.8
PIV-3 19 (5.8)
hRV C 14 (4.3)
PIV-2 12 (3.7
PIV-1 9 (238
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hCoV-229E/NL63 309
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Fig. 1. Monthly occurrence of acute lower respiratory tract infections associated
with 13 respiratory viruses isolated from children.
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Fig. 2. Frequency of identified respiratory virus in children hospitalized with ALRIs.

Table 2. Comparison of the Characteristics of 325 Children with Acute Lower Respiratory Tract Infection with respect to 8 Major

Respiratory Viruses

Characteristics RSV Flu A hRV hMPV PIV hBoV ADV hCoV
(n=108) (n=55) (n=62) (n=50) (n=27) (n=26) (n=19) n=7)
Age (years mean+SD) 1.2+£2.3 43+2.1 23128 2.3+38 1.3£1.2 2.3+34 1.5£1.8 09+1.2
Age 23 years (%) 17 (15.7) 31 (58.2) 21 (33.9) 11 (22.0) 6 (22.2) 7 (26.9) 2 (10.5) 1 (14.3)
Sex (Male:female) 59:49 36:19 36:26 30:20 14:13 16:10 11:8 4:3
Clinical diagnosises
Pneumonia 35 (32.4) 14 (25.5) 20 (32.3) 25 (50.00 8 (29.6) 10 (38.5) 9 (47.4) 3 (42.9)
Bronchiolitis 56 (51.9) 14 (25.5) 22 (35.5) 14 (28.0) 6 (22.2) 13 (50.00 O (C 0 2 (28.6)
Croup 5(46) 5(91) 5(81 4080 103700 1038 5263 2 (28.6)
Asthma exacerbation 12 (11.1) 22 (40.0) 15 (242) 7 (1400 3 (1L 2(77D 5263 0C 0
Clinical characteristics
Fever 67 (62.0) 36 (65.5) 36 (58.1) 38 (76.0) 18 (66.7) 18 (69.2) 16 (84.2) 2 (28.6)
Highest body temperature >39.3C 20 (18.5) 12 (21.8) 7 (11.3) 10 (20.00 7 (25.9) 4 (154 12 (63.2) 1 (14.3)
Fever > 7 days 16 (19.5) 11 (20.0) 4 (6.5 7 (140 5185 5192 4 @QLD) 1143
Rale 50 (46.3) 15 (27.3) 22 (35.5) 25 (50.0) 8 (29.6) 14 (53.8) 11 (57.9)0 4 (57.1D
Wheezing 86 (79.6) 44 (80.0) 51 (82.3) 36 (72.0) 14 (51.9) 21 (80.8) 14 (73.7) 4 (57.1)
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A 1A Aot F 2708(83.1%) o1 57 Hlol#l A7)
AzFon, T 7492 718(26.3%) oA FHEEALE mlo]
g2 7AF WIEE RSV 1084](33.2%), hRV 62 (19.1%), Flu
A 553 (16.9%), hMPV 508 (15.4%), PIV 27#(8.3%), hBoV
262 (8.0%), ADV 1921(5.8%), hCoV 7(2.2%) SAtt. 474
@GS ANBAD 37.5%, HF 34.5%, 54 F4 I3 20.9%,
AF 7.1%0192H, A7|AA A HAHORE Fekd LolelA 7}
T Ee R HEFY 357] vlolgl~E RSV, hRV, hMPV,
Flu A2t} Flu AS} hRVE 34| o] 22 obslz Adke &
ofellx] 71 & RIER HEHUTh hRV A8t hRV C& 47
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487 (14.8%) 2} 1478 (4.3%) 4 AE= oW, hRV C7F A=
H 2ol Hit AFL 4.1£3.54F hRV A7} #EH Aol
9] 1.7£2.3A41e 3l fF2skAl =4 tH(P=0.009). hBoVi= Al
71HAY w= HYo g Iy Lol FE HAEH L, olF
o] Hy AFL 2.313.4A4
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