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Characterization of Respiratory Viral Infection in Children in Gwangju
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Background : This investigation was to perform the epidemiological surveillance and genetic
analysis on respiratory viral agents from children with acute respiratory infections in Gwangju.

Materials and Methods : For this study, 3,695 specimens obtained from patients with acute respi-
ratory infections were collected by collaboration with pediatric hospitals in Gwangju between 2005
and 2007. Specimens were screened for 8 respiratory viruses including influenza viruses (IFV),
human rhinoviruses (HRV), human coronaviruses (HCoV), adenoviruses (ADV), parainfluenza
viruses (PIV), human enteroviruses (HEV), respiratory synthitial viruses (RSV) and human boca-
viruses (HBoV). Respiratory viruses were detected using multiplex (RT) PCR with viral specific

primers.

Results : Out of 3,695 specimens, the ratio of virus detection was 24.9% (919). Overall, HRV
(35.5%) and IFV (34.9%) were the most common viruses found, followed by HBoV (14.8%), HCoV
(10.6%), RSV (3.7%), ADV (3.4%), PIV (3.2%) and HEV (3.0%). In addition, multiple infections were
detected in 80 patients (8.7%). When the prevalence was analyzed according to season, HBoV, IFV
and HCoV showed two epidemic points in late spring and early winter. ADV, HRV, RSV PIV and HEV,
however, were all found to have only one epidemic point, with RSV being most common during
winter and the others being most prominent during spring.

Conclusions : Through this epidemiological surveillance, the respiratory viruses prevalent in
children in Gwangju area were investigated. We strongly recommend the development of nation-
wide policy for the management of prevalent respiratory virus that includes long term collection
of data and samples, vaccine development and prevention education of the misuse of antibiotics.

Key Words : Respiratory Viral Infection, Multiplex RT-PCR, Children
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5. Multiplex RT-PCR¥} PCR ZAA}

Holgl & A& g 95t ghol:mutolg 29 <lH 2ol
Hoes 479 wpelg 2o tigk RT-PCRe w3 5t32H,
U= 2] wlolzi 2= Mutipdex RT-PCR# PCR AALE
Fatdoh Arle 5% 5uL DNA E& RNAES]

Table 1. Sequences of Primers Used for RT-PCR or PCR
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At &7 E§Futolel 29 gl F7< A p
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Virus Primer Sequence (5—8) Region Product size Reference
HBoV HBoV F3 TGGCTACACGTCCTTTTGAACC NS 347 bp in this study
0 HBoV R2 GACTTCGTTATCTAGGGTTGCG
ADV AV3R ATGTGGAAICAGGCIGTIGACAG Hexon 458 bp in this study
AV5L CGGTGGTGITTIAAIGGITTIACITTGTCCAT
1 PIVIF ATACCTATGACATCAACGACAA HN 399 bp Chung 2003 (14)
PIVIR CAACTTGTC CTTTAG
PIV 2 PIV2F ATGGAATCAATCGCAAAAG HN 196 bp Chung 2003 (14)
PIV2R GCCCATTGCCCTGTTGTATT
3 PIV3F TGGGGGTCAGAAGGAAG HN 273 bp Chung 2003 (14)
PIV3R TAATATGACAGATGACACAATG
RSV B2F AGAAGTGGCTCCAGAATATAGG HN 577 bp in this study
RSV RSV B2R CTCCCATTATGCCTAGACCTGC
RSV AF AGAAGTGGCTCCAGAATACAGG
RSV AR CTCCCATTATGCCTAGACCAGC
Table 2. Sequences of Primers Used for RT-PCR
Virus Primer Sequence (5—8) Region Product size Reference
OC43 MD1 TGGCCCCATTAAAAATGTGT ) ) )
OC43 MD3 ~ CCTGAACACCTGAAGCCAAT Matrix S74 bp in thisstudy
HCoV
229E MF1 GGCTTATGTGGCCCCTTACT Matrix 34 b in this stud
220F MF3  GGCAAATCTGCCCAAGAATA P y
AH1-F ACAGTGACACACTCTGTCAA . .
A1 AniR ACACTCTCCTATTGTGACTGGG HA 87 bp In this study
A
AH3-F TGGGAGACCCTCATTGTGATG ) )
IFV H3 AH3-R TTGGGAATGCTTCCATTTGG HA 658 bp in this study
BNP-F CACAACAAAACAGGAGGC . .
B BNP-R CAGCATTCTTCTTACAGCTTG PB 1,017 bp in this study
oL27 CGGACACCCAAAGTAG . N
HRV oL%6 GCACTTCTGTTTCCCC 5'NTR 380 bp in this study
ENT-TF AAGCACTTCTGTTTCCCCGG . N
ENT ENT-TR ATTGTCACCATAAGCAGCCA SNTR 436 bp in thisstudy
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Mamme La Vallee, France)sioll A4 #2353 o),

e 1
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20063 12538 20073 62 7HA 23 ML FFA Y
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2o FolFQl == ADVY 3¢ 458bp, HBoV 347
bp, PIV (1% :399 bp, 23 1196 bp, 3% 273 bp), RSV 577 bp,
HCoV (0C43:574 bp, 229E:334 bp), IFV (A/H1:837 bp,
A/H3:658 bp, BE 11,017 bp), HRV 380 bp, HEV 436 bp
DNAWIES gld + AT

T 36%Bd 5571 #ESol ddEH= doF T 9194
(24.9%) X 229 virwse o3 2o 5 IFV7E 3034
(329%), HRV 26671(28.9%), HBoV 10871(11.8%), HCoV
707 (76%), RSV 2871 (3.0%), ADV 261(2.8%), PIV 234
(25%), HEV 153(1.6%)9] virus7t &2 5 A tHTable 3).

Table 3. The Result of Viruses Detected in Children
with Respiratory Disease Symptom in Gwangju

No. of detection

Virus %)

A ADV
HBoV 108
IFV 303 3
A/HINT 132
A/H3N2 128
B
PIV
1
2
3
RSV
HEV
HCoV
229E
0C43
HRV 2

B HBoV & HEV
IFV (H1:2, AH3:1) & HBoV
PIV (P21, P31) & HBoV
RSV & HBoV
HBoV & HCoV (229E:4)
IFV (A/H3:3) & HCoV (229E:2, OC43:1)
RSV & HCoV (229E:3, OC43:1)
HEV & HCoV (229E:1)
ADV & HRV
HBoV & HRV
IFV (A/H1:3, AH3:3, B:6) & HRV
PIV (P21, P31) & HRV
RSV & HRV
HEV & HRV
HCoV (229E:9, OC43:4) & HRV

C PIV (P3) & HEV & HRV
PIV (P3) & HCoV (229E) & HRV
HBoV & HCoV (OC43) & HRV

DN BN =N =
DA~ OO O0100 0N W

WO -=MNDNMNOOT—=>WHA=2DNDWwWN

e —

—

© oo

Total 919 (100)
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Figure 1. Age and gender distribution in children with acute viral lower respiratory tract infections.
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E¥ = Fig 13 29, & £ 369579 A
1,26671 (34.3%), 1-241 71271 (19.3%), 2-341 40671 (109%)
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Table 4. Distribution of Viruses Detected in Children with Respiratory Disease by Age
No. of virus identified (%)
v v Y
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Figure 2. Monthly incidence patterns of respiratory tract infections detected from the children.
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Table 5. Number of Respiratory Viruses Detected by Sex

Virus Male Female  Total (%)

26
108
303

23

ADV

HBoV

IFV

PIV

RSV

HEV

HCoV

HRV

HBoV & HEV
HBoV & IFV

HBoV & PIV

HBoV & RSV
HBoV & HCoV
HCoV & IFV

HCoV & RSV
HCoV & HEV

HRV & ADV

HRV & HBoV

HRV & IFV

HRV & PIV

HRV & RSV
HRV& HEV

HRV & HCoV

PIV & HEV & HRV
PIV & HCoV & HRV
HBoV & HCoV & HRV . 1(0.1)

Total 543 (59.1) 376 (40.9) 919 (100)
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