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Background: Acute lower respiratory tract infections are common causes of hospitalization in
children and viruses are major causative agents. The causative viruses are known to be variable by
age, region, or year. We investigated the recent 5-year epidemics of respiratory viruses for pediatric

patients in two university hospitals in Korea.

Material and Methods: From July 1996 through June 2001, viral agents were detected for the
2,317 pediatric patients who were hospitalized with acute respiratory tract infection in Hanyang
University Hospital and Hanyang University Guri Hospital. We obtained nasopharyngeal aspirates on
the day of admission and detected the viruses by indirect immunofluorescent staining method
(Respiratory panel | viral Screening & Identification Kit, Light Diagnostics, Chemicon, Temecula, CA,

USA).

Results: The causative viral agents were detected in 737(31.76%) patients. They were respiratory
syncytial virus of 53.6%, influenza A virus 38.6%, adenovirus 5.5%, influenza B virus 1.9%, and
parainfluenzavirus 0.4%. The epidemics of RSV were found during winter, but the epidemics of
influenza A were found more frequently in spring, which had tendency of following the epidemic of
RSV. Adenovirus was detected sporadically throughout year. RSV was found more frequently in
patient with bronchiolitis and pneumonia and also found more frequently in patient less than 6
month of age. Influenza A and adenovirus were in patients of pneumonia and in more frequently in

patient one to two year of age.

Conclusion: Viruses were the leading causative agents of acute lower respiratory tract infections
in pediatric patients. RSV was the most important causative agent. Influenza A virus was the second
frequent viral agent and detection rate was higher than other reports. The detection rate of

parainfluenza virus was lower than other reports from Korea or from abroad.
(Korean J Clin Microbiol 2002;5:(2)77-83)

Key words : Lower respiratory tract infection, Pediatric, Respiratory syncytial virus, Influenza

virus, Parainfluenza virus, Adenovirus, Immunofluorescent method

HHE M 5-0202
RN PN A A
471-701) 73 7| .= 2] A IHF 249-1
Foprietam T2 g Az ALl gt
Tel:031) 5602572 Fax :031)560-2585
E-mail : jokang@hanyang ac kr

77



78

x
f

N

Em

ﬁd
of, b Ay
do by 12
0, 2

¢

r'
X
Lo,
2 lo
(o)
[en]
QQ
rr

ol
-
N,

moﬂﬁi
o,
mﬁni
ot
oy 2 otl&

o oX yo
ol

153 A A A
54 o]} Zote]
THI, 2]. =i ell A
2} e 29 &4
Q.Tl ATH3, 4]. &ote] = 5 &7] 3
Fotel A A W=7} 748 =31 ol 7}t
sto] 54| o] Fell M= EAY Eo] gt 7t
|5 A S AP ste A
A E(croup) 5 YA Z U3 H ﬂ%— Loy,
Al 1AL E = vpol el 2, Ml it, mlo] ZE et 2am}, St
Fol om o] F upol2j 27} M w2 vl e A
|she Aoz A AvkS]. &ote] #4 557] 44
= FEdte F83 U9l volg xd =
syncytial virus (RSV), influenza virus, parainfluenza virus
(PIV), adenovirus 5°| ) o™, 1 2ol cytomegalovirus,
rhinovirus, enterovirus =°] X 315 31 31 TH6, 7].
ook SH71% 29 e vhelel 2 5 RSV
St 7P e Blew B jlov, f3 ¢
b A A, AR el whe ekl Gebbe
2 el A SoHS). Aolat 8RS YAFOR @ vho
d 3F7] Aol A1 ARl B T ] AT o8
W, vlo] 2 2~ "o“q 2 30% HV] 50% ]‘”‘3}[9-11] 01"’3
A fFHE] =
o2 #4285 “J’Q 7é7e§°ﬂ %E o] 5]“1 FEE}AH@
] 21 vt glo12]

lo o
flo
L p

il ox
N
> ror k1
o

o (% o}

W g T
[o 2 ol
il to
T o
Rl o

H
X
=)
)
L

1

do 4 o
U\I JHU

N

b

2 & Mt o S Hlooxt X
—
N
9

O e
[e3PTe]
©, o

N

respiratory

o.,>L o

o >}L rlo- oy
[¥ [o HI =

2.9 7 FRRE fAPTS BAekg on, 19959
=K

o] Foll & %7]{}01] 1, 2ol a&7)ufo] 8 20 &
3l dstAel HyurleEug H25d F A3 357
Hlo| gl A~ A2 A2 Fe)dlo] getAol EAL Ayl g
A} 3Hd e

1. CH&

199613 79 5E 2001d 6¥ 712 54 7F, gkoku) &f
49 STy FHEY Lol &7 F3
et H ™ 154] o] 8f 20} 2317H S iAo = 31

>9. r&% J°*'
o
: Hu

2. iy

1) 2A HH
&7 Ao 2 QU 24412 ol ol ghole] ] 7}
Q1 F(nasopharynx)E phosphate buffered saline (PBS)2. 2

(nasopharyngeal aspirate)=-

0}04 4coﬂ BHoslgon,

By
N
E[oil
0,
ol
I
oy
¢}
I
E[otr
o,
rE i

2) AA Az

AA7 E 15mL A @ #HL 1500 rpmel] A 1027+ 941
FEletda, AEde Hygn F& A" E] 10% N-
acetyl-L-cysteine (NALC) 2 mLE 7}8te] A o] s &
Z e 5 23] A& 33 PBS (2% fetal bovine serum)Z
ke helo] AEEH L HEAT Vel A RAAE
o]z 9] 871 welldl] Z+z} 20 uL 2 Hojrrg] 2] Lo A
2 RE WS e gohol Sl FRE Yo
| H| 73 Q1 F2] Ao A 27} Hol = A =
AYFANE AP 3A

o L

r_‘EL o>

AA A% B

HAggGAdMgor A 2ZE &gto]=E cold acetone
=

o 1087 Z A1 & 7709] welle] RSV, PIV I, 11, 111,
influenza virus A, B, adenovirus®] 77}x] @& &3]
(Respiratory panel I viral Screening & Identification Kit,
Light Diagnostics, Chemicon, Temecula, CA, USA)S z}z}
20 LA 713k Th-S-, 37°C, humid chamberdl] A] 3027} ¥1-3-
Al71 & PBSE 5%t 23] Al & &}l th. FITC-conjugated
goat anti-mouse IgGE thA] 37°C, humid chamberel] A 30
B WS- AZ 1 PBSE 583 23] A H5te] Y &
mounting fluidE Hojxe] B3 n 7 o 2 B2sigct.

Z o

1. 87| HIO|3A M E

19961 79 RE 2001d 6¥€7k2] A2 53 7 9 € 5
7] vtel ¥ 2H4 A A= +231774 o| e, o] F 737
SAfo)| Al A vhol ] 27} &5 o] 31.8%°] FPES Y
BT Al kB 1996»4 35.3%, 19973 28.2%,
1998 33.9%, 19991 36.7%, 2000 17.5%, 2001d
33.8% %, 20004 ©] 9kA Bo| TFE &) o] H]sle] Yok}
2 59 zte] gt vpolE 2 A ES 1€ H 1249
A Y2}y 41.5%, 37.1%, 44.4%, 28.6%, 24.5%, 17.5%,
173%,21.2%,31.8%,31.2%,353%,39.4%°] 3 o1, o] &
A AldEE o] B B 31.0%, 92 18.1%, 7+
332%, A% 39.6%] FAES JEMYTH A2 5d 7
ol ¥ 5 &7 vtol Y = FAE T X A2 Fig. 1o

Epu A
2. Yol Hol &

kX AA 7374 A 3L 3ol & 77074 <]



20 2xtel Hiolg{ad =57 2

79

No. of specimens

140

120

100

xﬁd}épfo@ wé\\“'é\d‘é\ vé oo"

@@

O Virus negative

O Virus positive

P?yé\"oo c@ <$

Fig. 1. Monthly distribution of total and positive cases of respiratory viruses tested in Hanyang Univeristy hospital and

Hanyang Untversity Guri hospital.
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Fig. 2. Percentages of each repiratory virus detected in Hanyang University hospital and Hanyang University Guri hosptal for

the recent 5-year period (1996-2001).

Abbreviations: Flu A, influenza A virus; Flu B, influenza A virus; Adeno, Adenovirus; RSV, respiratory syncytial virus; PIV,

parainfluenza virus.

utol g ~7F A& H < em, o] F RSV7F 4137102
53.6% % =}A]5F9 11, influenza A virus®= 29774 0 2
38.6%, adenovirusx= 427 © & 5.5%, influenza B virus+
1573 2 2 1.9%, parainfluenza virust= 371 2.2 04%% =}
2] 3} A th(Fig. 2). EFA 2 334 (4.5%)ll A T2 A

© 1 RSV} influenza A virus £3+7F o] 254 2 7}4 &
9k 31, influenza A€} adenovirus £ 3+7F 44, influenza A
virus ¢} influenza B virus £3+7+<4 24, RSV ¢} influenza B
virus £3F7+< 14, influenza A virus®} parainfluenza type
I &3kd<dol 14 AUt
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Fig. 3. Number of respiratory specimens positive for each respiratory virus by month and year.
Abbreviations: see Fig. 1.
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Fig. 4. Age-specific number of cases of lower resiratory tract infections caused by specific agentys
Abbreviations: see Fig. 1.
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Table 1. Virus-specific clinical diagnosis of acute respiratory tract infections for total of 672 cases including mixed infections

Diagnosis RSV Flu A Flu B Adeno
URI 3 2 6
Croup 18 0 1
Laryngotrachitis 1 1 0
Bronchitis 3 0 1
Bronchiolitis 183 1 3
Pneumonia 145 5 20
Influenza 1 3 1
Others 26 0 7

Abbreviations: URI, upper respiratory infection; other abbreviations, see Fig. 1.

T3 19999 E71A] R EE o] 19994 34, 49, 549
4R e ol Fe Sold 44 AL Jeuld.
Adenovirus= 93 TAstg oV F2 BEH-Ho) {35t
74 8ko] 9] 21t} Influenza B virusE "] ¢ =& A A &5 S
on, Fg FHle BT 3€dA seelnt HAEHo] =
A sk= EA S VEFY 9Ltk Parainfluenza virus®E 1997
A3} 1998 o] 201] 7} HEE 1 25 type 1T ©] A tH(Fig.
3).
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1A] m ko] Gofo AlX HZE¥E nio] 2] 2 3544 =,
RSV7} 247 2 69.8%Z Z}A] 3} 2™ influenza A= 96
o 2 27.1%F A sFATE 1A F-E 24 7b2] o] Axofof Al
AN AZH 557] vlo]g]l & 2764 &= RSV} 1304 2
44.9%, influenza A7} 1244 2 44 9%ZE 2} 5} T 34
o] o ol AN HEH F vlolH 2 1404 Z,
influenza A= 774 (55.0%), RSVE 364 (25.7%),
adenovirus= 16| (11.4%)=E influenza A2} AEH =7} 7}
% =Sk th(Fig. 4). vtol g 27} HEE A A 7379 Fholo
U B wols} 4561, o] ofr} 281 .= 1.6:10]%)
o, 7} vfo]y A2 2% RSV 1.6:1, influenza A 1.5:12
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gste] HAtstslem® ulolgf 2 P EC] R Ao
= 3590

Axd wlolgl A FAEL 1996 FE 1999714 &=
AR 2.1, 2000d 9] kA Eo] 17.5% 2 THE 3] o H]
she] wrekiu], o]t ojebtel AbEI R Qlste] shuvlel
AN} A FREK) u Fel ek A2 54 3] 43
T vtol el &~ FAEAES 195 H 129744 242t 41.5%,
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o} Welliver (7] HuH B 239 F33ld, 4
A 71 FR] A o] <l vlo] 2] A F RSV7} 50%, parainfluenza
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2, influenza A2] H] Fo] 7173 &=} (Fig. 4).
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