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Epidemiology of acute viral respiratory tract
infections in Busan (2004-2006)

Yo Han Kang, M.D., Dong Jun Lee, M.D., Kyung Soon Cho, P.D."
and Woo Sik Chung, M.D.

Department of Pediatrics, Busan St. Mary’s Medical Center
Institute of Health & Environment, Busan, Kored'

Purpose : Acute viral respiratory tract infection is the most common illness among chil-
dren. Involved organisms are respiratory syncytial virus (RSV), influenza virus, adenovirus,
parainfluenza virus, etc. The objective of the present study is to determine epidemiology of
each viral infection in Busan, South Korea between January 2004 and December 2006.
Methods : We retrospectively analyzed the results of clinical samples of throat and nasal
swab collected from Busan city, South Korea between January 2004 and December 2006.
We collected these samples from the children with acute respiratory illness. Viruses were
detected by virus culture

Results : The identified pathogens were influenza A in 131 cases (46.6 percent), RSV in
40 cases (14.2 percent), influenza B in 37 cases (13.2 percent), adenovirus in 23 cases (8.2
percent), enterovirus in 37 cases (13.2%) [coxsackie virus in 20 cases (7.1 percent), atypical
enterovirus in 9 cases (3.2 percent), poliovirus in 4 cases (1.4 percent), echovirus in 4
cases (1.4 percent)], rhinovirus in 9 cases (3.2 percent), parainfluenza virus in 2 cases (0.7
percent), coronavirus and bocavirus in each 1 case (0.4 percent). Influenza A were detected
every year, mostly in December through April and RSV in October through February.
Adenovirus were detected through out the year. Bocavirus occurred in December, 2006.
Conclusion : We analyzed epidemiologic characteristics of viruses to cause the respiratory
disease that prevailed at Busan area for recent three years, and from now on, a further
continuous study will be necessary. (Korean J Pediatr Infect Dis 2007;14:179-187)

Key Words : Acute viral respiratory tract infection, Respiratory syncytial virus, Parain-
fluenza virus, Influenza virus, Adenovirus, enterovirus, Coronavirus, Boca
virus, Busan
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131#1(46.6%), RS Htelelx=7t 4021(14.2%), BE A&
FQlA} wlole] 27t 37#(13.2%), ofdliulelel 27t 23
#(8.2%), “duivte] 8 27} 378(13.2%)(FAF7 | vhol 2] 2~
2020(7.1%), ¥18E o vhole] 2 981(32%), Ealent

Table 1. Annual Number of Viruses Isolated from the Patients with Acute Respiratory Tract Infection

No. of TS No. of positive

No. of respiratory viruses isolated

Year (month)

examnied  cases (%) Apy RSy INFA INFB EVS PIV RV CV BV
2004 (1-12) 3368 169 (5.0) 12 0 108 35 4 0 0 0 0
2005 (1-12) 2,960 58 (2.0) 5 16 18 2 7 0 0 0 0
2006 (1-12) 2,646 54 (2.0) 6 2 5 0 6 2 9 1 1
Total 8974 281 (3.0) 23 20 131 37 37 2 9 1 1

Abbreviations : TS, Throat swab; ADV, adenovirus; RSV, respiratory syncytial virus; INFA, influenza A virus;

INFB,

influenza B virus; EV, enteroviruses (atypical enterovirus, echovirus, coxsakievirus, poliovirus); PIV,

parainfluenza virus; RV, rhinovirus; CV, coronavirus; BV, bocavirus
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Fig. 1. Distribution of Virus Isolated from the Patients with Acute Respiratory Tract Infections; (A) total
distribution; (B) annual distribution. Abbreviations : TS, Throat swab; ADV, adenovirus; RSV, respiratory
syncytial virus; INFA, influenza A virus; INFB, influenza B virus; EV, enteroviruses (atypical enterovirus,
echovirus, coxsakievirus, poliovirus); PIV, parainfluenza virus; RV, rhinovirus; CV, coronavirus; BV, bocavirus.

Table 2. Sexual Distribution of Virus Isolated from the Patients with Acute Respiratory Tract Infection

Virus ADV RSV INFA INFB EVS PIV RV Ccv BV Total

No. of males (%) 18 ( 78) 25 (62.5) 63 ( 48) 20 ( 54) 24 ( 65) 2 (100) 5 ( 55) 1 (100) 0 ( 0) 158 ( 56)
No. of females (%) 5 (22) 15 (375 68 (52) 17 ( 46) 13 (35 0 ( 0) 4 (45 0 ( 0) 1 (100) 123 ( 44)
Total (%) 23 (100) 40 (100) 131 (100) 37 (100) 37 (100) 2 (100) 9 (100) 1 (100) 1 (100) 281 (100)

Abbreviations : TS, Throat swab; ADV, adenovirus; RSV, respiratory syncytial virus; INFA, influenza A virus;
INFB, influenza B virus; EV, enteroviruses (atypical enterovirus, echovirus, coxsakievirus, poliovirus); PIV,
parainfluenza virus; RV, rhinovirus; CV, coronavirus; BV, bocavirus

Table 3. Age Distribution of Virus Isolated from the Patients with Acute Respiratory Tract Infection

Age ADV RSV INFA INFB EVS PIV RV CvV BV Total

0-1 year (%) 14 ( 61) 23 (57.5) 105 ( 80) 34 ( 92) 11 ( 30) 2 (100) 4 ( 44)
2-10 year (%) 9 (139) 17 (425) 19 (145) 3 ( 8 25 (67) 0 ( 0 5 (56
11-18 year (%) 0 (C 0) 0C 0 7(55 0C 0 1C 3 0C 0 0C 0
Total (%) 23 (100) 40 (100) 131 (100) 37 (100) 37 (100) 2 (100) 9 (100)

100) 1 (100) 195 ( 69)
0 0C 0) 78 (28
0 0C0 8C3

1
0
0
1 (100) 1 (100) 281 (100)

~ o~~~

Abbreviations: TS, Throat swab; ADV, adenovirus; RSV, respiratory syncytial virus; INFA, influenza A virus;
INFB, influenza B virus; EV, enteroviruses (atypical enterovirus, echovirus, coxsakievirus, poliovirus); PIV,
parainfluenza virus; RV, rhinovirus; CV, coronavirus; BV, bocavirus

ol#] 2 4¥(1.4%), olFantel#] 2~ 4#(1.4%)), lx=nte]  13:12 Folol A ozt o] o] = ATh(Table 2).
227k 98(3.2%), FeFAEFF A} vlojg] 27} 2#(0.7  ABWERE 0-1A49A 19581(69%), 2-10M114 78
%), IZEetele] 2 Woktoly 27h Zh2E 14](0.4%) 0 (28%), 11-18A41914 8#(3%)7} 2] = AtKTable 3).
SAtHTable 1, Fig. 1). 2004dell E&] ufo] & 2~7} 43

2 FA+=d o= vaccine typed] Zg]Qnlol# X~ F

2 ZlH A RS uhelg{2&= 2005, 200690 2= o™ (Fig.
2), T2 10904 290l ®oka AY SIZF A} nlo]
Bt uld 12904 490 F2 B EHIe

3. HO[HA 22 A7 & 7 24

2. MY U o1y

=

w2004
el HAd 897479l FolollA Hol= 4652, HE=CA 59 -Ol A=Ak (Fig. 3). B3 dZF
ofobi= 432278010, 281819 FA A T ool A} wpolel A 2-49 o B HATHFig. 4). TERRlE

163#(56%), oloballq 123#(44%) = dY Al of  FAA HPOIEV\E FE2 579 s ofHl=

- 181 -
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Fig. 2. Monthly isolation of respiratory syncytial virus
isolated from the patients with acute respiratory tract
infections.
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Fig. 3. Monthly isolation of influenza A virus isolated
from the patients with acute respiratory tract infections.
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Fig. 4. Monthly isolation of influenza B virus isolated
from the patients with acute respiratory tract infections.
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Fig. 5. Monthly isolation of adenovirus isolated from
the patients with acute respiratory tract infections.
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Fig. 6. Monthly isolation of Enteroviruses (atypical
enterovirus, Echovirus, Coxsackievirus, Poliovirus)
isolated from the patients with acute respiratory tract
infections.

k
]

Bae Ay B¢ ¢

o

o] ¥la 3L, A3 A

»

O
kS
N
3
o
:0,1:2
=2
o
o
<
D

olgd & . 54 wiwrel
=

W AR 94 357 9ES AE Qe Hol g
Mol A 9l e S wHEakE 2ofe] 1/3014 1/29]
A91& AAsHE oz Holdul, uiEy 557 7
Zo FA4 e gads doz 4 9own 1 A
HlEE o 4 gloy dAAReR wd 4wuy o)
o] zolt HA BV E BAFoR AWEE Ao F
AT olea v E BAFe doleor® sy
ANE FEES 4o F Y 9907 npo|#xt
AAFH= Wge AR o A A w S
wet zpol 7k gloit 34| muke] zoje A Feg A9



sas

o Hu] FFZE RS Hholel, sebel EAA utole
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B APlNE B4 557 49FYes RN
S 3wl gomA 557 FHEE, 19D
7HEE 0-18419] &

A AAE wigste] 9 wpelH=E A3 1t
P =z

Tk 199597 19961
of eutgtelA o] 3 —0*-4 Od—ﬁoﬂ w2, vlol
B B8 45% ool Atk Y, 19889 Avke] Ha-
zlett 59 Hao| A& 549%, 20021 B2 9 Straliotto
9 ATl 36.6%, 2003%1(1998-2002) Lee 52 <
TelA 27%9] EE&S otV B A
30% =2 W #EE&ES B v a7 Ay vl
W FEES W]l olfEE AA AA AH F A
7] A7 o] BIREAleltt, &, Hlolgl~E 2k Wzh
st AA AH F A2l By Al vfo]e] 2 d4to]
g gEo] HEHA 7] wiEel AA AH F BT
BT 24 QAR O AEe A9s 98 2 9
o e A5 A 71N HA AH F 347 oy
of Aelste] ALY AlAE oY & AFdAE BE
AA AH 5 w=E 1delA ZAE T7A T 42
AL Hedl Algte] ARk A, vQlF WEH
g ol 7]=AQ) A 2 H e Apolent, & thE
TFolAE AT FAES HAZR AL &
ToAE HAF HEHS AMEEte] HA AH A F
Ao o ztel7t AR Aol Bt AA, g
A7 | F AAE AR 2 WA 717139
atelel ]t virus sheddingd =0l &t zo] 5& A
7t g 9tk A% AT Aol oY HES Hgstd]
Algafof & Hlojtt,

B8 g JulE 1999 o] FellA dudle
1.75:101R3, 2003\ ©] SolAM= 1812 Hobl o &
P 10 B oA n GiulE 1312 dAlA o
Wt (Table 2). HEEZE 0-141914 195d1(69%),
2-10A11 4 78e1(28%), 11-18AM414 8#(3%)7F +E
HAx, F2 104 wwkelA we Bk
(Table 3).

RS #Hpolg|2= 14 w|wke] Aolell A A7 &R G}
Hge] Fa dlolth RS Hiolzze o3 7HAF9
HE7= Hit 59 FEolal viral shedding Ao}l
A Fat 4-790)2 o] L& 2-5¥0oH o - Folt 3}
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2 e o
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9] 3¢91:

Sk el A fradk 55 7] vhe] 2] 22(2004d 2006 )

& AT BAM = 27 o EA & 4 Uk RS
dlol |2 74 iAo = vl AL EA 5t
4-57ME7r A&EY dela XM= 71 falg
. m o =71S EE 24 AlFste] T
& B7A 2-5/097 ALAgh T B g6 A RS
vho] )22 20054 7 200630 Bekom 102l A A%
3o} 29714 A& E A (Fig. 2). ©1A 2 RS Hiol &
2 frajo] 671 o] A&H o] o AT A T
Agebe 1 8 dado] AT Y B A ®
2004 QJNZFNA} vlel#~ {3 A|7|E AYstaes
ujd RS ufeolej2rt thE wlolg| 2o H|F] 7 Wol
P H7]E s o v RS vho]# ~= RNAZF 4A 71A
71wzl AA ANFH F 241 olulel HAE Al ZFHE o]
oF HE S0 HA Ui E Ao HA AFH
= AAA 9] Al7bo]l S8 AR 7] wiitel WAl RS
vlo] |29 FE]&-2 wokth RS vlole] 2o ok 74
< By BAZAAFoR Jdst= Fole] 50-90%
5 AAt3, i Fole 5-40%< 77 AA DY
10-30% 5 A8t Aof sE AT RS vlo]

AL A FAT A 59 L & A

sheel EF A vhole) 2 1-48elA 7kl 2
W osln, Lol 34 ool 138l ol
£ 497t g o] 3 58 13e age Fad 99

2 e glov, 423t AL FATH?, o) S
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o] 4-697} 19949 119-199%4 1€ Afolol a5k
tha Rastg ot & el il P
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g A= 5-7€el 3t
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1 & 2e0}7] BofollA] w9 ThEgE ol TS Wole
o2 42 92", hemagglutinination®l °]3) 67}
Ao olg o 11%:'—%} F olom Al AEa FA
A He 4 Al Wi o] o
7 éﬂrﬂ '%}J{H th obelntolg| e Golr] %-“é
71 Ane 5-8%% AAstH @AA 517H4 ¢
jéf%' o] 91% Aoz A ‘E‘r“” O}fﬂiﬂ}omi—
670 Lol A 54 Atoldl &
H AAA W By= A Ahdzxo g dkbal

= s
Sk

o=l HE

I She gloR &
AR Me AL, =, 25 '%} i)

2 g Qo o] ZelaE 19909 11€

,183,



ERT

A 14 A A2 320079

FE] 19949 4971A] ofdlnfol ] 27t A% A
1% A Sl et 1996 5-7€ol obemnlolzlx 7
o] falatgcH?. 19951 Hol= frale] AW Ao
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A} vlo] g~ Ao [ﬂrE}A B9 CH
ERE A9 Bfﬂ”POl T"rﬁﬂ%
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ET

2 7 o7)+= AR °"E=1
A At JAEF Ao & & -3 4 (hemaglu-
tinin, HA) ¢} neurammldase"ﬂ o9& A= ol ]
22l HA 47 Wole A Wolg fFEstiL o]
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HAzz A& did YD Funtol e~ 7
2 A AAFez HAstY 2 X9 A$ o A
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5% 6939 102 Alolell 80% o]/fo] whAgtial 1Al
3}93‘47) 2 AF N Fujutele 29 357] #dL
T2 5¥904 899 g A A5 ol AT

}\]710“ A THFig. 6). ¥ AT-elA 2004 =0 &
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227F QtH(1-100% 1A). Eevfe]ej2aE AAAHoZ
o] dom & Al7ldl g ALE] UloA] oy FH
7b EAE F dth 2o V]FelM e AEe A5 Ao
it 4-59 7 9o o] WAsH, Aoyl A= §-
Zlel ol LAY B Ao gimulo|gak
2006 11€7 12€¥€0l FE = ATt
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22 ' 9 AN 557 A3 9 oy HEs o
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(group I ZEuUule]g] ~)7} 2= A3, 2003 o] %
severe acute respiratory syndrome(SARS) ZZuvl
olg{ =9} 17k IR upulol#2-NL, Q17F ZZuntel]
£-NL630] ¥ 2=, SARS Fzupulolg =
= 2002 Fwto] Al o] North & South America,
Europe, 1213 Asiag] 2971 vetol A Faldo=2 34
AE FoE HIEI 9Jom 80007 o]/de] o] Fx o
om] APES 10% oot 1zt A2 julole]
-NL 632 AAIH 22 A o, Ze 47|% 2ol
AFE AWEARL e A7 e s A
S doy|m AFY &3 ddelty FFeAA R A
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