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Detection and clinical manifestations of twelve respiratory viruses in
hospitalized children with acute lower respiratory tract infections :
Focus on human metapneumovirus, human rhinovirus and human coronavirus

Kum Hyang Kim, M.D., Jung Ho Lee, M.D., Dong Shin Sun, M.D., Yong Bae Kim, M.D."
Young Jin Choi, M.D.", Joon Soo Park, M.D., Chang Jin Kim', M.D. and Dong Jun Jung, Ph.D."

Department of Pediatrics, Department of Preventive Medicine’, Department of Laboratory Medicine

n

Department of Pathologyf, Soonchunhyang University Hospital, Soonchunhyang University School of Medicine, Cheonan, Korea

Purpose : This study was perfomed to analyze in detail the viral etiology of acute lower respiratory tract infections (ALRI)
in Cheunan, Korea by multiplex RT-PCR, including human rhinovirus (hRV) and newly identified viruses such as human
metapneumovirus (hMPV) and human coronavirus (HCoV-OC43, HCoV-229E/NL63).

Method : Nasopharyngeal aspirates (NPA) were collected from 863 hospitalized children with ALRI on the first day of admission
at Soonchunhyang University Cheonan Hospital and analyzed by multiplex RT-PCR from December 2005 to November 2006.
Results : Viral agents were detected from 474 subjects (54.9%). The identified viral pathogens were hRV 9.2%, hMPV 6.8
%, HCoV-229E/NL63 1.4%, and HCoV-0C43 2.1%. Coinfections with >2 viruses were observed in 108 patients (22.8%). The
major period of viral ALRI was the first year of life. Clinical diagnoses of viral ALRI were pneumonia (59.5%), bronchiolitis
(24.7%), tracheobronchitis (11.4%), and croup (4%). The most common causes of bronchiolitis was respiratory syncytial virus
B (RSV B), whereas hMPV, hRV, HCoV-229E/NL63, and HCoV-0C43 were commonly found in patients with pneumonia. The
number of hMPV infections peaked between March and May 2006. HCoV-OC43 was prevalent from November to February
2006, whereas HCoV-229E and hRV were detected throughout the year.

Conclusion : Although the study was confined to one year, hMPV was not detected during winter and peaked between
March and April, which was not consistent with previous studies'. This present study indicates that HCoV is a less common
respiratory pathogen in cases of ALRI in Korean children. (Korean J Pediatr 2008;51:834-841)
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Viral Lower Respiratory Tract Infection in children
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(1) & RNA +

}o] 31i RNAE —fr‘ﬂ]-ﬂ Z47ve] A 300 pLellA Viral
Gene-spin TM Viral DNA/RNA Extraction Kit (iNtRON,
Seoul, South Korea)& AH&3te] F&3}th

(2) cDNA 4

F%% ¥ RNAE ©|8319 first-strand cDNAE 3431

3, 9HAL HAHL2 Revert Aid TM First Strand cDNA
Synthesis Kit (Fermentas, ontario, Canada)E ©]-&3}31t}.

(3) PCR

AT E-32 SeeplexTM Respiratory Viruses Detection
Kit-1 (Seegene, Seoul, South Korea)®} GeneAmp PCR
System 9700 (Applied Biosystems)< ©]-&3}e] A5kt
Az HF 42 3 ule cDNA, 4 yL9] 5X RVIA primer %
+ 5X RVIB primer, 10 yL<] 2X Multiplex Master Mix& 3
hste] 20 plLE EFATE 92 94°TCelA 30%, 60°CelA 90
Z, 72°CA 90x9] HAE 403 vHEsIA L, HFAGE 72T
ol A 1041 23Tt & H PCR AHE2 ethidium bromide
& X33l 2% agarose gelolAl 7|9 ste] UVslollAl 7t
Ztol 3 (band) & Q18T 4 dEIS HHTE AMESt
A

A 2M 587 Zd™¥E & multiplex RT-PCR ZAt
il

Z 12709 5&7] vlolgl el tiste] FALE 39S w) 8631
T 47478 (54.9%) 0l A HlolEl 2 Fdo] uEbwth € A np
olF A HEES 1199 663%= 7Hg =il 8ol 31.7% =
7 Wkt (Table 1). MZ& vlol2l 2= hMPV ol 322(6.8%),
HCoV-229E/NL63 7#1(1.4%), HCoV-0C43°] 10#1(2.3%)=
AEH AL, 71E vlo]E 2 F RSV A 70d1(14.7%) 2 7 B9k
1, RSV B7} 48%(10.1%), influ B 44#(9.2%), hRV 43#1(9
%), ADV 38%(8%), —L&]iL XA wlo]e]~Fo] E§7A2 108
#(22.8%) A3t 2714 7Hde] 80, 3714 Frdel 244, 4714 7
do] 4eolA YERETHTable 2).
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Table 1. Isolated Respiratory Viruses from the Children with Acute Respiratory Tract Infections (Dec. 2005-Dec. 2006)

No. of positive cases

Year No. of No. .of
(month) NPA - positive - . HCoV

examined patients ADV RSVA RSVB PIV1 PIV2 PIV3 influ A influ B hMPV 990E/NL63 HCoVOC43 hRV
2005 (12) 98 53 14 11 6 1 0 0 6 6 0 0 0 0
2006 (1) 36 20 1 2 11 1 1 0 5 1 0 2 3 0
2006 (2) 55 28 4 6 10 1 1 5 4 2 3 2 2 5
2006 (3) 88 59 7 5 22 1 1 0 3 8 14 2 0 9
2006 (4) 98 51 3 2 2 1 0 1 2 25 13 0 1 3
2006 (5) 108 71 7 6 3 6 2 29 0 12 11 2 4 6
2006 (6) 39 29 5 5 1 1 5 15 0 1 1 1 5 8
2006 (7) 34 18 5 3 0 0 3 8 0 0 0 2 0 4
2006 (8) 63 20 3 3 0 5 1 1 0 0 0 1 0 6
2006 (9) 62 20 1 0 0 4 0 0 0 0 0 0 1 8
2006 (10) 82 32 2 16 6 6 0 0 0 0 0 1 1 12
2006 (11) 110 73 6 45 14 2 9 9 0 1 0 3 6 8
Total (%) 863 474 62 113 79 30 28 74 28 50 42 16 23 69

(549 (10 18 (128 49 46 12 @5 (8.1 (6.8) (2.6) (3.7) (11.2)

Abbrevaitions : NPA, nasopharyngeal aspirate; ADV, adenovirus; RSV, respiratory syncytial virus; influ, influenza virus; PIV,
parainfluenza virus; hMP, human metapneumovirus; HCoV, human coronavirus; hRV, human rhinovirus

Table 2. Identified Viral Agents in Acute Respiratory Tract
Infections in Cheunan, Korea (Dec. 2005-Nov. 2006)

Virus No. of positive cases (%)
Adenovirus only 38 ( 8
Respiratory syncytial virus only

Type A 70 (14.7)

Type B 48 (10.1)
Parainfluenza virus only

Type 1 22 ( 4.6)

Type 2 3 (06)

Type 3 37 (78
Influenza virus only

Type A 12 ( 2.5)

Type B 44 ( 9.2)
Human metapneumovirus only 32 ( 6.8
Human coronavirus only

229E/NL63 7 (14

0C43 10 ( 2.1
Human rhinovirus only 43 ( 9.0)
Mixed infection 108 (22.8)
Total 474 (100)

dual infections: 80 cases, triple infections: 24 cases, quadruple
infections: 4 cases

Al 7TAGZAA (B 29 404, S A% 19 5/19) 2T
14 wgko] 188 o2 b Beki(39.6%: 671€ mk 23.6%,
6-1171¢Y 16%), 141914 21.3%, 241914 12.4%, 3-5A1°14 15.8
%, 6-84191A4 5.9%, 9-124191A4 3.2%, 124 o]l 1.3%7F
AE= o] 6AWIRE Aolell A d)F-7(65.6%) HAsATE 14 Hgk
o] ZolellA thE Aol wlste] wlelz| s~ FHEEo| EUTH
(Fig. 1.
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Fig. 1. Distribution of the number of cases with acute viral
lower respiratory tract infections according to age and gender
in Cheunan, Korea.

3. 2¥ 587| Hio|3a HE 24

hMPV= 3958 5474 #3849151, HCoV-0C43< 114
FH 297b4 frashis W HCoV-229E/NL63°| v hRVE ¢
T A EEE BYrh RSV AE F2 1095 E 129704 5%
Ao fallshs BHS Bal RSV BE 10958 3974
skl hMPV e 3 A1 717F A4 o8& A o2 YET influ
AE 1195 197H4, influ BE 39578 5974 A&H3

(Fig. 2).
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Jan Feo Ma Ap May hn ddaug Sep oot bev Dec human metapneumovirus; HCoV, human coronavirus; hRV, human rhinovirus.
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Fig. 3. Clinical diagnosis according to viral agents in hospitalized children with acute viral lower respiratory tract
infections in Cheunan, Korea (Dec. 2005-Nov. 2006). Abbreviations : ADV, adenovirus; RSV, respiratory syncytial
virus; influ, influenza virus; PIV, parainfluenza virus; hMP, human metapneumovirus; HCoV, human coronavirus;
hRV, human rhinovirus.

ZF S hMPV, hRV < 24 mlRkell Al Z+2) 262(81.2%), 45

olAF XIELT} 0] HIo|HA
(65.2%) % Bk, ADV, influ AX 24 o] 3o AgjHoz W 5. @& dluy Hel HolE~

o] A& AT HCoVS PIVE 3 o}y g F2ld xjo]= Jdzete FHo] 2828(59.5%) % 7 Weka, A7) BRI
Holx kgkal influ B 541 o]Fol ¥ HE&S Hoth o] 117#(24.7%), 7171 &A Aol H48(11.4%), Z&°] 193
(4%) <=olAth. Yol mpolgiad 9PAF Ak hMPVE #HHo
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Table 3. Clinical Symptoms of Viral agents in Hospitalized Children with Acute Viral Lower Respiratory Tract Infections in

Cheunan, Korea (Dec. 2005-Dec. 2006)

HCoV HCoV

ADV RSV A RSVB PIV1 PIV2 PIV 3  influ A influ B hMPV hRV
=62) (=113) (=79 (1=30) (=28) (=74 (1=28) (n=50) (n=42) Z“20/NLE3 OCA3 (g
(n=16) (n=23)
Age 2824+ 2079t 1749+ 3357% 2446+ 2256+ 3324*= 5969t 2698+t 20.03= 3721+ 2580+
(months) 28.65 27.17 1872 36 26.31 23.85 41.41 47.85 28.51 20.61 34.34 30.44
Symtoms Number of positive cases(%)
Fever 39 (62.9) 77 (68.1) 10 (12.7) 19 (63.3) 10 (35.7) 64.9) 25 (89.3) 43 (86) 30 (71.4) 8 ( 50) 17 (739) 38 ( 55)
Sore throat 1 (1.6) 7(62) 0(C 0 2(67) 1(36) 27) 2(71) 4(8 0C 00 0C 0 143 229
Rhinorrhea 37 (59.7) 46 (40.7) 9 (11.4) 12 ( 40) 13 (46.4) 67.6) 14 ( 50) 33 (6 35(833) 8 ( 50) 8 (34.8) 31 (44.9)
Cough 54 ( 87) 82 (72.6) 14 (17.8) 2 (76.7) 19 (67.8) 78.4) 26 (92.9) 39 (78) 39 (929) 10 (625 19 (82.6) 52 (75.3)
Sputum 30 (48.4) 59 (52.2) 40 (50.6) 20 (66.7) 11 (39.3) 51.4) 13 (46.4) 19 (38) 22 (524) &8 ( 50) 13 (56.5) 39 (56.5)
Rale 28 (45.1) 54 (47.8) 40 (50.6) 16 (53.3) 14 ( 50) 40.5) 11 (39.3) 10 (2 18 (429) 4 ( 25) 13 (56.5) 27 (39.1)
Wheezing 18 ( 29) 21 (186) 21 (266) 3 ( 10) 9 (32.1) 243) 7 (25 2(4) 8(19 3188 3 ( 13)18 (26.1)

Abbreviations : ADV, adenovirus; RSV, respiratory syncytial virus; influ, influenza virus; PIV, parainfluenza virus; hMP, human
metapneumovirus; HCoV, human coronavirus; hRV, human rhinovirus

20#1(64.5%) 2 7 w%ew, HCoV-229E/NL63, HCoV-
0C432 =g o] 4(50%), 1081(90.9%)2 %L, hRVE HH
o] 24¥|(54.8%), EA7|AX Aol 1181(26.8%), Z&°l 3d(7.3
%) wolAtk. RSV A7} #E9 734 T #H@o] 48a(65.7%), Al
7182 de] 1781(23.3%) °1Ath influ A%t influ B= 27} =19
o] 10#(83.3%), 24#(60%) = 7 @okrh Idzithd <l vt
olgz=e] £Xx & HY@2 RSV AV} 21.3% 2 7H¢ B%al RSV B
11.1%, ADV, influ B, hRV7} 10.6% <olal EA 7 B4 &
RSV B7} 232%= 7Hd B%2o™ RSV A, hRV 0] AtH(Fig.
3).
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(Table 3).
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