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Clinical Manifestations of Respiratory Viruses in Hospitalized
Children with Acute Viral Lower Respiratory Tract Infections
from 2010 to 2011 in Busan and Gyeongsangnam-do, Korea

Hye-Young Kim, MD, Kyoung Min Kim, MD, Seong Heon Kim, MD,
Seung Kook Son, MD, Hee Ju Park, MD

Department of Pediatrics, Medical Research Institute,
Pusan National University School of Medicine, Busan, Korea

Purpose : This study was performed to investigate the epidemiologic and clinical features of
respiratory viruses in children with acute lower respiratory tract infection (ALRTI) in Busan and
Gyeongsangnam-do, Korea

Methods : From May 2010 to April 2011, we tested nasopharyngeal aspiration specimens in
1,520 hospitalized children with ALRTI with multiplex real time-polymerase chain reaction (RT-
PCR) to identify 7 kinds of common pathogens (adenovirus [ADV], influenza virus type A [influ
Al, influenza virus type B [influ B], human metapneumovirus [hMPV], parainfluenza virus [PIV],
human rhinovirus [hRV], respiratory syncytial virus [RSV]). We analyzed positive rates and clinical
features by retrospective review of the chart.

Results : Virus agents were isolated from 72.5% of cases. The identified pathogens were RSV,
35.5%; hRV, 25.6%; PIV, 13.8%; ADV, 12.8%; hMPV, 7.1%; influ A, 5.0%; and influ B, 0.3%. The
major period of viral ALRTI was the first year of life. Clinical diagnoses of viral ALRTI were pneu-
monia, 52.3%; bronchiolitis, 21.2%; tracheobronchitis, 1.0%; croup, 10.8%; and asthma, 8.8%. The
most frequent case of pneumonia and bronchiolitis was RSV. Croup was frequently caused by PIV.
The number of hMPV infections peaked between April and June and were primarily caused due
to pneumonia.

Conclusion : Although this study was confined to one year, this study described the features
of ALRTI associated with 7 respiratory viruses in children in Busan and Gyeongsangnam-do, Korea.
Additional investigations are required to define the role of respiratory viruses in children with ALRTI
in this area. [Pediatr Allergy Respir Dis(Korea) 2012;22:265-272]
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Fig. 1. Age distribution in children with acute viral
lower respiratory tract infections caused by
specific viruses from 2010 to 2011. ADV, adeno-
virus; Influ A, influenza virus type A; Influ B,
influenza virus type B; hMPV, human metapneumo-
virus; PIV, parainfluenza virus; hRV, human rhino-
virus; RSV, respiratory syncytial virus.
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Fig. 2. Monthly incidence of acute lower respi-
ratory tract infections caused by specific viral
agents from 2010 to 2011. ADV, adenovirus; Influ
A, influenza virus type A; Influ B, influenza virus
type B; hMPV, human metapneumovirus; PIV,
parainfluenza virus; hRV, human rhinovirus; RSV,
respiratory syncytial virus.
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ADV, adenovirus; Influ A, influenza virus type A;
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Table 1. Clinical Characteristics of Acute Viral Lower Respiratory Tract Infections in Children

Characteristic ADV Influ A InfluB hMPV PIV hRV RSV
(n=147) (n=57) (n=3) (n=81) (n=158) (n=293) (n=406)
Age (yr) 1.6+1.8 4.4£2.9 3.943.7 2.4£3.8 1.7+1.2 2.943.2 1.0£2.2
Age, >1 yr 66 (44.9) 37 (58.6) 3 (100) 30 (37.0) 42 (26.5) 100 (34.1) 112 (27.5)
Sex (male : female) 93:54 37:20 2:1 46: 35 98:60 178:115 241:165
Diagnosis
Pneumonia 80 (54.4) 28 (49.1) 2 (66.6) 60 (74.1) 74 (46.8) 141 (48.1) 210 (51.7)
Bronchiolitis 17 (11.6) 8 (14.0) 0 (O 11 (13.6) 23 (14.6) 66 (22.5) 116 (28.6)
Tracheobronchitis 35 (23.8) 1 1.7 0 O 2 (2.4) 12 (7.6) 36 (12.2) 34 (8.3)
Croup 10 (6.8) 4 (7.0) 0 O 1 (1.2) 42 (26.6) 30 (10.2) 18 (4.4)
Asthma 5 (3.4) 16 (28.0) 1 (33.3) 7 (8.4) 7 (4.5) 20 (6.8) 28 (6.8)

Values are presented as meantstandard deviation or number (%).
ADV, adenovirus; Influ A, influenza virus type A; Influ B, influenza virus type B; hMPV, human metapneumovirus; PIV,
parainfluenza virus; hRV, human rhinovirus; RSV, respiratory syncytial virus.

- 269 -



—Hye-Young Kim, et al. : Clinical manifestations of Acute Viral Respiratory Tract Infections in Children—

H I sk & &5 F7HRl A7 ded Aoz WAl
# Q1 $21e] 92.5%71 36712

o o= 44F o]a}e] o]l Zeofe]]
m Q@) A 7
o] vpehibe} mvt st

o] gk st ofl
= ] 15to] ke 557) WS ok v
olels Eo] LeEl: B9k Edlo] o] }013%1% u

A~ 3

2 AFeA BP|E F2 Holel|A] ofoprnt Sl
Hlolel A & WIEE 14 7Yl 66.6%% 718 Wokom vt
o7} TVt E5F facke S € 5 e ol b
ole] RS AAsh= Azdo|th 671 Ao e 55

7] vlol# 2 A& HIE 2po]= RSV, ADV, PIVE Yeol7}
off Aotel A T2 AEE = Wk, influenza A, hRVE
A A 0 7 Aol A o q_]_l,:_j_ AEEE= AoR By
I QIEk?? B ATt A= RSV, ADV, PIVZE %8 o}
o) Hat APgE 7 1. 04_r2.2xﬂ, 1.6+1.84 1.74£1.24] o]
1, 53] RSV 141 mIutellx] & w7} ow] QA =58k
. ¥4 influenza A, influenza B, hRV7} A&4H $lo}o]
Hat A 7+ 4.4+2.94), 3.913.74), 2.9+3. 24 = thE
Folg 2ol vlal =3kon, 53] influenza A%} influenza

B 14 o)dellA felskl =) AEd Aoz AR

Tl [

R R

HE 7 T4 A7) BA G Q) vlo]g AR RSV hRV
7} 7V wol HAEHIU HHs 7 8159 67.7%7F
RSV7} Ale|flom, 54 A7 8 BeM % 49.8%= 7}
% &3 ARl vlelE AR ‘%E}kkﬁ} RSVE Zolof|x] E3]
Qo] g ARl F T2 AN R delA vk RSVE
& AVNE d5EaL, 5% %.Oé«l Aol e ST
oA palivizumab®] ¥ Q¥ AJ83} 27] tix]&= RSV 7+
A5 Rgel 7P Fad FRo|th 07 3] spgelA
B Atolell fagsttiar ek, 119 A5aliA] f-3o] A4t
£ o] kAot H10 1 ol pelai= 9 ellX 297K
P e A% WEE B3th RSVY
=4 2 HarE AL gle] 119
FrEolxs APz wis)] fRAE & Fetstel 24
& ofke AlZehs o] Fad Aokt

olwl Aol Al hRVE #HHE 23.7%2] Yo7, F4
MZ|BAG ] 27.3%2] P10 vfeRgT) 183 4 $
2 % 25%°14 hRVZF AEHTE A7 58S Do)

2L

rlr ot o

Ao Hold hRV7} 55 8715419) €lo] ¥ 2]
o3} oz} A9 0J3e] FeAE QI Ao B

U519 A4 =7 oA 2 AHS TFsAE A B 4
glom, EA 7o) P e e w9y W

ofl, 3319 F4ol A4 Bl WAMZA Q] o] o]
A 28] &)o@l ol glo] AFe] Flukzior
& Zlo|r}.

hMPV 20019el 25 57959 s7|= 7he) 2
Qoloz AR A HPu*” :LLHOML 2006\ hMPV 7+
o] A BuFeE?” 5 2 Evlo M= AL} ol
2 AZAG P sy 2 Aol A 49elX 620
N7} Eotom olgjet & d f3e U g B
130) W19} AR|eHE Azdolth A hVPVrL AEE
132 2443842 RSV & g rrh: =
th. hMPVE 74.1%7F HES o1 o
AH o= fogt AoR Yepghor, Fuo o Bl
&= 60-76.3%°] =& HAH A ES Hast Zla g
7o)tk hMPV7E 2149 ofsto] #ofdiths Balke
QoLP? B AT 8%2 Wl Al 0] AolE 1Y
ouf ko &Rl ZAF He & Ro|tk

AT Hli‘ 17 )7 Aol 3, FAF A %]
oF QUg AR Aoks o X
9] tf A1 7 vshg oA Al
o] Zoleld FE7) nlole| A9

o M

o

A

X8 o

B
3l

BN

o
©
T o

rlr

A%

U ofm

2

e o

b
uied

3 giek=d) <zt giek. o
A9] o}l vlolel A )5 18] Al s

ot A3t A 7ol mws F 5 AT VIR AT

J
o

[‘

3} o %mm clRiorg sl

(ADV, influenza A, influenza B, hMPV, PIV, hRV,
RSV) & £88t3la, %7155 AEste] nlele~ A%
I W FdE Tefsisith

4 Ao} 5 72.5%004 4Rl vlole A7t HEH
k. % RSV7} 35.5% AEH ] 7P wekon,

o
=)

brold
1A A

H

32
N

F

- 270 -



— 7189 5:2010-2011

o2 hRV 25.6%, PIV 13.8%, ADV 12.8%, hMPV
7.1%, influenza A 5.0%, influenza B 0.3%%It}. A5
nfole} a9 AEE 14 wvt 66.6%% 71 Wkt
A= #H5o] 52.3%, A71HAS 21.2%, 718718A¢
11.0%, 252 10.8%%0H, 42 8.8%3Act. #H T Al
718AGe T8 & RSVeleH, 5 PIVZF 71 @
o] HEH 3tk hMPVE 485 H 697F4] f3at3ia A9
o] freJstA Wol AT

4 & A7 HF AT 7IMe] Id o BNt
A Aot ol 7F 557 Hlolg el o3t %
9] oS S ot} o] XY nlolg gl g
WEs] &7 flEiAE FF AEAR A7) D asi

= han R B

I

>
oN,

hul

il o
g

o

P sl

Mo

1. Park JS. Acute viral lower respiratory tract
infections in children. Korean J Pediatr 2009;
52:269-76.

2. Acute respiratory infections in under-fives: 15
million deaths a year. Lancet 1985;2:699-701.

3. Lim JS, Woo SI, Kwon HI, Baek YH, Choi YK,
Hahn YS. Clinical characteristics of acute lower
respiratory tract infections due to 13 respira-
tory viruses detected by multiplex PCR in
children. Korean J Pediatr 2010;53:373-9.

4. Choi EH, Lee HJ, Kim SJ, Eun BW, Kim NH,
Lee JA, et al. The association of newly iden-
tified respiratory viruses with lower respira-
tory tract infections in Korean children, 2000~
2005. Clin Infect Dis 2006;43:585-92.

5. Williams JV. The clinical presentation and out-
comes of children infected with newly identi-
fied respiratory tract viruses. Infect Dis Clin
North Am 2005;19:569-84.

6. Kim KH, Kim JH, Kim KH, Kang C, Kim KS,
Chung HM, et al. Identification of viral patho-
gens for lower respiratory tract infection in
children at seoul during autumn and winter
seasons of the year of 2008-2009. Korean J
Pediatr Infect Dis 2010;17:49-55.

7. Park GO, Kim JH, Lee JH, Lee JJ, Yun SW, Lim
IS, et al. Epidemiologic and clinical features in
children with acute lower respiratory tract
infection caused by human metapneumovirus in
2006-2007. Korean J Pediatr 2009;52:330-8.

8. Denny FW, Clyde WA Jr. Acute lower respira-

AL A Aojeld] By 1 7

o2

. The global initiative for asthma

10.

11.

12.

13.

14.

15.

16.

17.

- 271 -

0% eI ote] HF) Hlolels Y Pg—

tory tract infections in nonhospitalized child-
ren. J Pediatr 1986;108(5 Pt 1):635-46.
[Internet].
[place unknown]: The Global Initiative For
Asthma; [copyright year unknown]. 2006 Re-
vision: GINA report, Global strategy for asthma
management and prevention. Available from:
http://www.ginasthma.org/guidelines-archived-
2006-revision.html.

Chai H, Farr RS, Froehlich LA, Mathison DA,
McLean JA, Rosenthal RR, et al. Standardiza-
tion of bronchial inhalation challenge proce-
dures. J Allergy Clin Immunol 1975;56:323-7.
Lee WM, Grindle K, Pappas T, Marshall DJ,
Moser MJ, Beaty EL, et al. High-throughput,
sensitive, and accurate multiplex PCR-micros-
phere flow cytometry system for large-scale
comprehensive detection of respiratory viru-
ses. J Clin Microbiol 2007;45:2626-34.

Park HY, Lee NY, Lee JS, Jung EH, Lee SJ,
Ahn KM, et al. An epidemiological study of
acute viral lower respiratory tract infections in
hospitalized children from 1996 to 2002 in
Seoul, Korea. Pediatr Allergy Respir Dis(Ko-
rea) 2003;13:216-26.

Lee SJ, Shin EW, Park EY, Oh PS, Kim KN,
Yoon HS, et al. Epidemiology and clincal analy-
sis of acute viral respiratory tract infections in
children (September, 1998-May, 2003). Ko-
rean J Pediatr 2005;48:266-75.

Park JS. Viral etiology and epidemiology of
acute lower respiratory tract infections in hos-
pitalized children (Choongchung Province in
May 2001 through April 2004). Pediatr Allergy
Respir Dis(Korea) 2004;14:366-76.

Kim KH, Lee JH, Sun DS, Kim YB, Choi YJ,
Park JS, et al. Detection and clinical manifes-
tations of twelve respiratory viruses in hospi-
talized children with acute lower respiratory
tract infections: focus on human metapneumo-
virus, human rhinovirus and human coronavi-
rus. Korean J Pediatr 2008;51:834-41.

Park SH, Cho HJ, Shim SY, Son DW, Eun BW,
Sun YH, et al. Acute respiratory infections in
the neonatal intensive care unit: isolation of
viruses and the characteristics of respiratory
syncytial virus infection. J Korean Soc Neo-
natol 2009;16:182-9.

Kim CK, Choi J, Callaway Z, Kim HB, Chung JY,



18.

19.

20.

21.

22.

—Hye-Young Kim, et al. : Clinical manifestations of Acute Viral Respiratory Tract Infections in Children—

Koh YY, et al. Clinical and epidemiological com-
parison of human metapneumovirus and respi-
ratory syncytial virus in Seoul, Korea, 2003-
2008. J Korean Med Sci 2010;25:342-7.
Wilfret DA, Baker BT, Palavecino E, Moran C,
Benjamin DK Jr. Epidemiology of respiratory
syncytial virus in various regions within North
Carolina during multiple seasons. N C Med J
2008;69:447-52.

Johnston SL, Pattemore PK, Sanderson G,
Smith S, Lampe F, Josephs L, et al. Community
study of role of viral infections in exacer-
bations of asthma in 9-11 year old children.
BMJ 1995;310:1225-9.

van den Hoogen BG, de Jong JC, Groen J,
Kuiken T, de Groot R, Fouchier RA, et al. A
newly discovered human pneumovirus isolated
from young children with respiratory tract
disease. Nat Med 2001;7:719-24.

Chung JY, Han TH, Kim BE, Kim CK, Kim SW,
Hwang ES. Human metapneumovirus infection
in hospitalized children with acute respiratory
disease in Korea. J Korean Med Sci 2006;21:
838-42.

Williams JV, Harris PA, Tollefson SJ, Halburnt-

23.

24.

20.

26.

- 272 —

Rush LL, Pingsterhaus JM, Edwards KM, et al.
Human metapneumovirus and lower respira-
tory tract disease in otherwise healthy infants
and children. N Engl J Med 2004;350:443-50.
Boivin G, Abed Y, Pelletier G, Ruel L, Moisan
D, Cote S, et al. Virological features and clinical
manifestations associated with human metap-
neumovirus: a new paramyxovirus responsible
for acute respiratory-tract infections in all age
groups. J Infect Dis 2002;186:1330-4.

Kaida A, Iritani N, Kubo H, Shiomi M, Kohdera
U, Murakami T. Seasonal distribution and
phylogenetic analysis of human metapneumo-
virus among children in Osaka City, Japan. J
Clin Virol 2006;35:394-9.

Yeom HH, Park JS, Jeong DJ, Kim CJ, Kim YB,
Lee DH, et al. Human metapneumovirus infec-
tion in Korean children. Korean J Pediatr
2006;49:401-9.

Jartti T, van den Hoogen B, Garofalo RP,
Osterhaus AD, Ruuskanen O. Metapneumovirus
and acute wheezing in children. Lancet 2002;
360:1393-4.



