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Prevalence of respiratory virus infection with regard to age, sex, and
seasonality factors: A single center experience against children hospitalized
during the 10 years
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Purpose: It is well known that respiratory viral infection has epidemiological characteristics, including season. This study aimed to
investigate the patterns of the prevalence of common respiratory viruses during a period of 10 years with regard to age, sex, and
season in Korean children.

Methods: From June 2006 to November 2016, we obtained 11,798 specimens from patients aged less than 18 years who were ad-
mitted with lower respiratory infections. Ten respiratory viruses were detected using multiplex reverse transcription-polymerase
chain reaction.

Results: Of 11,798 specimens, at least 1 virus was detected in 4,845 (41.1%). Respiratory syncytial virus (RSV, 18.9%) was the most
common virus detected, followed by human rhinovirus (HRV, 14.8%), adenovirus (9.5%), and human bocavirus (HBoV, 7.4%). The
detection rate of HRV was higher in male subjects (male 60.0% vs. female 40.0%, P=0.004), but the other viruses had no significant
differences with regard to sex. The subjects who were positive for RSV test were youngest (median, 10.5 months; interquartile range,
3.0-25.0 months), followed by human coronavirus (median, 13.0 months), HRV (median, 14 months), and parainfluenza (median, 14
months). HBoV was most commonly detected in spring (29.3%), enterovirus in summer (25.8%), HRV in fall (22.6%), and RSV in Oc-
tober and winter (22.6%).

Conclusion: We found that the prevalence of respiratory viruses in Korean children during a period of 10 years was associated with
age, sex, and season when the infection occurred. Further nationwide data is warranted to infer clinical implication of our results.
(Allergy Asthma Respir Dis 2017;5:320-325)
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1. HIO[HAHE AHE 48 x}0|

10 54 5 11,7982 axop7} T87] Hio|HAHARS A5}
Tk o] F Hok= 6,68278(56.6%)°1 AL AT YA 2071 L (A}
913191, 8.0-40.07]1 ) 0|3k F- 11,7987 F- Hfolef A oFAdo] 2
Q1% A2 4,845 (41.19%)0[H, T Hiolg| o] S HQl $ha}
+ 3,56578(30.29%)° ATt 2t Hfojef Ao gt /&2 RSHlolY
229 FYE0] 18.9%= 71 =1L, 1L th5o] ghokHfolz A
(14.8%) <=0]31ck QIZEFRUA} Bi= 11% = FdE0] 7P =itk
g 7F EA0 A= ol Hiolg| A JEC] B #UALGE8.3%,
P=0.003), 2fo]i=Hfolf A7} otol| A oju] §IA| Mg Eol =%
tH60.0%, P=0.004) (Table 1).

2. A|HE Hals

Hholel gl A g Alsyet wlmet P ES Y Kol glich
(Table 2). Y2 1190] 557] vholelA7A S 715 gl Alayst
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grom Uzt 12900 55.3%2 71 ke 2 vholei o] oy
S AHAO 2 HAYE u) B2 Bbutolel2(93%), Thek)
FlApuo]2]22(19.19%), et mutole (15 499} BY 1%
Aptolel2(6.9%) 0.2 & PHES Btk T3 ofF
el 2o (25.8%)2 o o]l 2(17.5%), 712 el
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Table 1. Detection rate of respiratory viruses and sex distribution of total 11,798 patients hospitalized during the study period

Sex, n (%)

Respiratory virus No. of subjects Positive cases, n (%)
Male Female Pvalue
RSV 11,798 2,230(18.9) 1,303 (58.4) 927 (41.6) 0.058
Rhinovirus 9,497 1,409 (14.8) 845(60.0) 564 (40.0) 0.004*
Adenovirus 11,798 1,124(9.5) 634 (56.4) 490 (43.6) 0.869
Bocavirus 2,858 212(7.4) 123(58.0) 89(42.0) 0.429
Parainfluenza 11,798 830(7.0) 496 (59.8) 334(40.2) 0.060
Influenza A virus 11,798 626 (5.3) 366 (58.5) 260 (41.5) 0.342
Enterovirus 2,858 131(4.6) 73(55.7) 58 (44.3) 0.943
Metapneumovirus 11,798 493 (4.2) 286 (58.0) 207 (42.0) 0529
Coronavirus 5,159 133(2.6) 80(60.2) 53(39.8) 0.356
Influenza B virus 11,798 129(1.1) 80(62.0) 49(38.0) 0.215
Total 11,798 4,845(41.1) 2,822 (58.3) 2,023(41.8) 0.003*
*P<0.05, statistically significant. "Percentage of males and females in subjects who were tested positive for each virus by polymerase chain reaction test.
Table 2. Monthly incidence of respiratory virus isolation
Positive Positive cases of respiratory viruses, n (%)
Season  Month  No. 0
cases,n(%)  ADV IFV A IFVB hIVIPV HRV HCoV PIV RSV HBoV HEV
Spring Mar 900 332(36.9) 56(6.2) 50(5.6) 62 (6.9) 82(9.1) 103(14.8) 11(2.5) 18(2.0) 110(12.2) 28(11.5) 0(0)
Apr 1,224* 428(35.0) 130(10.6) 95(7.8) 46(3.8) 188(15.4)¢  164(14.8) 13(2.5) 84(6.9) 75(6.1) 66 (25.3) 2(08)
May 1,166 424.(36.3) 161(13.8) 36(3.1) 4(03) 109(9.3) 186(19.9) 12(2.6) 223(19.1)*  37(3.2) 68(29.3)  12(5.2)
Summer  Jun 756 262 (34.7) 93(12.3) 6(0.8) 0(0) 30(4.0) 123(20.0) 10(3.1) 141(187) 7(09) 20(11.3) 23(13)
Jul 635 219(34.5) 43(6.8) 3(05) 1(0.2) 12(1.9) 104 (20.4) 3(1.0) 102(16.1) 16(2.5) 2(1.1) 48(25.8)*
Aug 782 221(28.3) 137 (17.5)* 3(04) 0(0) 4(0.5) 73(11.9) 2(0.5) 76(9.7) 37(0.7) 4(1.6) 21(8.6)
Fall Sep 996 263(26.5) 137(138) 21(2.7) 0(0) 4(0.4) 120(15.8) 2(0.5) 67(6.7) 97(9.7) 0(0) 6(3.0)
QOct 1,198 514(42.9) 114 (9.5) 48(4.0) 0(0) 11(0.9) 207 (223 12(1.9) 59(4.9) 271(22.6) 9(2.5) 13(36)
Nov 1,357 725(534) 98(7.2) 89(6.6) 0(0) 5(0.4) 121(11.9) 12(1.8) 30(2.2) 555(40.9) 2(0.6) 5(1.5)
Winter ~ Dev 1,050 580 (55.3) 54(5.1) 55(5.2) 1(0.1) 2(0.2) 97(9.8) 26 (7.4 10(1.0) 477 (45.4) 1(04) 0(0)
Jan 967 533 (55.1) 67(6.9) 128(13.2)* 5(0.5) 15(1.6) 58(7.2) 22(6.6) 9(0.9) 347(35.9) 5(2.9) 0(0)
Feb 767 342 (44.6) 34(4.4) 92(12.0  10(1.3) 31(4.0) 53(8.1) 8(29 11(1.4) 201(26.2) 7(43) 1(0.6)
Total 11,798 4118(349)  1,124(95) 626 (5.3) 129(1.1) 493(42) 1,409(148  133(26) 830(7.00 2230(189) 212(7.4) 131(4.6)

Numbers in parenthesis is the positive percentage of each viruses.
No., number of respiratory aspirations collected; ADV, adenovirus; IFV A, influenza virus A; IFV B, influenza virus B; hMPV, human metapneumovirus; HRV, human rhinovirus;
HCoV, human coronavirus; PIV, parainfluenza virus; RSV, respiratory syncytial virus; HBoV, human bocavirus; HEV, human enterovirus.
*Month when the prevalence of disease caused by respiratory virus was highest. "Month when the isolation of respiratory virus was highest. “Month when the number of col-

lected samples were highest.

eBPO|# 2 (22.3%), A& A E2UH7.4%) 2 AY =AtHtol
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Fig. 1. Distribution of age groups for each respiratory viruses. ADV, adenovirus;
IFV A, influenza virus A; IFV B, influenza virus B; hMPV, human metapneumovirus;

HRV, human rhinovirus; HCoV, human coronavirus; PIV, parainfluenza virus; RSV,
respiratory syncytial virus; HBoV, human bocavirus; HEV, human enterovirus.

Table 3. Positive rate of respiratory viruses in each age group
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Positive rate of respiratory viruses, %

Age (yr) Positive, %

ADV IFVA IFVB hMPV HRV HCoV PIV RSV HBoV HEV

<1 434 54 3.7 06 42 15.3* 36 13 245% 6.0 53
452 12.0* 5.1 08 54 16.3" 34 10.2* 19.2* 16.5% 42

2 431 15.4* 43 16 6.4 16.7* 24 85 17.4* 96 59
34 36.6 15.0* 6.4 2.1 40 13.0* 0.9 49 126" 41 48
57 346 94 10.1% 14 12 12.4% 19 30 11.4* 20 38
8-17 26.3 53 9.1 17 04 9.7 0.6 16 8.1 14 0.9
Total N 9.5 53 11 42 148 26 6.5 189 14 46

Total of positive rates may be smaller than the sum of positive rate of each virus due to coinfection.
ADV, adenovirus; IFV A, influenza virus A; IFV B, influenza virus B; hMPV, human metapneumovirus; HRV, human rhinovirus; HCoV, human coronavirus; PIV, parainfluenza virus;

RSV, respiratory syncytial virus; HBoV, human bocavirus; HEV, human enterovirus.
*Positive rate of 10% and above.

Table 4. Annual number of the respiratory viruses isolated from children with acute respiratory tract infection

Positive Positive cases of respiratory viruses, n (%)
Year No. cases, n (%) ADV IFVA IFVB hMPV HRV HCoV PIV RSV HBoV HEV
2006 607 182 (30.0) 14(23) 2(0.3) 0(0) 0(0) 10(1.6) 47(7.7) 129(21.3)
2007 1,303 319(24.5) 136 (10.4) 51(3.9) 1(0.1) 73(5.6) - 15(1.2) 104(8.0) 152(11.7)
2008 853 366 (42.9) 27(32) 34(4.1) 24(2.8) 16(1.9) 41(8.9) 12(3.1) 45(5.3) 254(29.8)
2009 1,503 708 (47.1) 151(100)  324(21.6) 0(0) 73(4.9) 239(15.8) 131(8.7)"  316(21.0)
2010 654 347 (53.7)* 48(7.3) 47(7.2) 8(1.2) 25(3.8) 81(12.4) 31(47) 283 (43.3)
2011 367 146 (39.8) 8(2.2) 15(4.1) 1(0.3) 14(3.8) 51(13.9) 22(6.0) 109(29.7)
2012 414 210(50.7)* 20(4.8) 26(6.3) 5(1.2) 16(3.9) 39(94) 29(7.0) 154(37.2)
2013 652 258(39.6) 50(7.7) 12(1.8) 0(0) 16(2.5) 52 (8.0) 36 (5.5) 211(32.4)
2014 1,438 431(30.0) 37(2.6) 5(0.3) 1(0.1) 83(5.8)" 105(7.3) - 96 (6.7) 334(232) - -
2015 1,809 582 (32.2) 122 (6.7) 49(27) 15(0.8) 79(4.4) 310(17.1) 27(4.1) 146 (8.1) 228(12.6) 8(12) 15(2.3)
2016 2198 1290(58.7)* 511(232)"  61(28) 74(3.4)" 98(4.5) 492 (22.4) 69(3.1) 143 (6.5) 60(2.7) 204(9.3) 116(5.3)
Total, % 349 95 5.3 1.1 42 14.8 26 7.0 189 74 46

ADV, adenovirus; IFV A, influenza virus A; IFV B, influenza virus B; hMPV, human metapneumovirus; HRV, human rhinovirus; HCoV, human coronavirus; PIV, parainfluenza virus;

RSV, respiratory syncytial virus; HBoV, human bocavirus; HEV, human enterovirus.

*Year when the isolation of respiratory virus were highest. 'Year when the prevalence of disease caused by respiratory virus were highest.
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A3t frefugh o] Qltial U Hio|H AR QIEFlR}
RSupol A, ohaplE MR} WEH I Hfo [ A7E A A=k
ol & mefate] HAl P Ut THe] IAIE 1EslA] B
Agljof & Zlo|c}. tf2 ufolg| A Bgt Lolof whet st Wy} 2t
AYSIGAE A7) vole] A7} Aof| ufe} o B A Hslet=A] |7k
W voleiA 5 AE|E ael el At RAPLEasith

ot A TU7| oA 108 5k SE7Hfo|H A E A}
ek vk AR Al7uict AR vholg|A0] F77t el A
10 53F AAsHA AR vhole| Az 780l FAES =A &
= Ho] o] o] Algkdole} a7k =3 T 7|0l A AlYatel
710]| 0] =7} = A 0] A R ER 2|37 |ofl = 53
o] 9lck 1] al <] gi7|ol wholegf vt A Adeiet kg
o] Q=R I 4= §IlTt. SEAIE o] A& 5-5te] 100 &

NEA 5 vholgAe] A W3], Al Hstel Lol A
E9| Aol gelgt 4= )3k,

AEH O Z A 10952t 8- 587 7
o nfolH A AEZE-2 411%%0H, Al-EH o 2 Z Aol HYH
Hho|g A2 Folli= Brhlolg A, oFol= 2l
Agol= AEFAMA o[ ATk RSHFo[ A 0] (-8 A]7]= 10
Y5E 297X ¢l o, dgo] $718E 1 vl st
gk gho|ntolg A Hotof| A e Eo] wokon Hiolz g
FIES ARER 2folE BT
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