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Epidemiology and Characteristics of
Pediatric Respiratory Virus Infection
From 2017 to 2019 Focusing on Human
Coronavirus: A Retrospective Study
of a Single Center in Northwestern
Gyeonggi-do

» Kyoung Won Cho
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Department of Pediatrics, Myongji Hospital, Goyang, the Republic of Korea

ABSTRACT

Purpose: A change is expected in the pattern of respiratory viruses including human
coronavirus (HCoV) after the coronavirus disease 2019 (COVID-19) outbreak. Accordingly,
identifying the distribution of respiratory viruses before the COVID-19 outbreak is necessary.
Methods: We retrospectively analyzed the results of samples of nasal swabs collected from
children under aged <18 years who were hospitalized at Myongji Hospital, Gyeonggi-do due
to acute respiratory infections from 2017 to 2019. Viruses were detected by real-time reverse
transcription polymerase chain reaction (RT-PCR).

Results: Out of 3,557 total patients, 3,686 viruses were detected with RT-PCR including co-
infections. Of the 3,557 patients, 2,797 (78.6%) were confirmed as PCR-positive. Adenovirus
and human rhinovirus (hRV) were detected throughout the year, and human enterovirus was
most detected during summer. Respiratory syncytial virus, influenza virus, and HCoV were
prevalent in winter. In patients with croup, parainfluenza virus was most frequently detected,
followed by hRV and HCoV. The PCR positive rate in summer and winter differed significantly.
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Conclusions: Respiratory virus patterns in northwestern Gyeonggi-do were not much
different from previously reported data. The data reported herein regarding respiratory
virus epidemiological information before the COVID-19 outbreak can be used for use in
comparative studies of respiratory virus patterns after the COVID-19 outbreak.
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Table 1. Clinical characteristics of 4 viral co-infections of 14 cases, 2017-2019

Patients Isolated virus Age/Sex Diagnosis Month of hospitalization
1 ADV+MPV+hRV+BoV 1/Female Pneumonia April

2 ADV+hRV+HEV+BoV 4/Female APT April

3 ADV+RSV+hRV+BoV 1/Male Pneumonia December
4 ADV+RSV+HEV+BoV 3/Male Pneumonia October
5 ADV+PIV+MPV+hRV 0/Male Pneumonia April

6 ADV+PIV+hRV+BoV 1/Male Croup April

7 ADV+PIV+hRV+BoV 2/Male APT May

8 ADV+PIV+hRV+HCoV 1/Male Bronchitis November
9 ADV+PIV+HCoV+BoV 2/Male APT October
10 RSV+INF+hRV+HEV 1/Female Pneumonia December
1 RSV+PIV+hRV+BoV 1/Male Pneumonia October
12 RSV+PIV+hRV+BoV 2/Female Pneumonia December
13 RSV+PIV+HEV+BoV 2/Male Pneumonia September
14 PIV+hRV+HEV+BoV 1/Male APT September

Abbreviations: ADV, adenovirus; RSV, respiratory syncytial virus; INF, influenza virus; PIV, parainfluenza virus;
MPV, metapneumovirus; hRV, human rhinovirus; HCoV, human coronavirus; HEV, human enterovirus; BoV,

bocavirus; APT, acute pharyngeal tonsillitis.
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2 ADV 66071 (17.9%), RSV 60671 (16.4%),

PIV 45271 (12.3%), BoV 34771 (9.4%), INF 31171 (8.4%), MPV 30971 (8.3%), HCoV 18471 (5.0%),

HEV 13271 (3.6%) <22 91 =] 91t} (Table 2).

2. A7 H3jFA
2017901 A 201911 2] Y Hio]2 A Fo] & H QS w ADVR} hRVE
911¢Y Afo]of| =2 HZ %] 1 11 (Fig. 1A), PIV, MPV2} BoV+ 4-6 J7ﬂ01l

Table 2. Age distribution of virus isolated from patients with respiratory tract infection, 2017-2019

F AEEHA 4-5Y,
2 HE5 1) (Fig.1B).

Age (yr) No. of isolated virus (% of total detected virus)

ADV RSV INF PIV MPV hRV HCoV HEV BoV Total
0 57 (1.6) 188 (5.1) 35 (0.9) 98 (2.7) 51 (1.3) 155 (4.2) 48 (1.3) 16 (0.4) 60 (1.6) 708 (19.2)
1-5 510 (13.8)  407(1.0) 190 (5.2) 336 (9.1) 243 (6.6) 453 (12.3) 122 (3.3) 101 (2.7) 980 (7.6) 2,642 (71.7)
6-10 82 (2.9) 10 (0.3) 68 (1.8) 16 (0.4) 12 (0.3) 60 (1.6) 8(0.2) 13 (0.4) 6(016) 275 (7.5)
1-18 11 (0.3) 1(0.03) 18 (0.5) 2 (0.06) 3(0.) 17 (0.5) 6 (0.16) 2 (0.06) 1(0.03) 61(1.6)
Total 660 (17.9) 606 (16.4) 311 (8.4) 452 (12.3) 309 (8.3) 685(18.6) 184 (5.0) 132 (3.6) 347 (9.4) 3,686

Abbreviations: ADV, adenovirus; RSV, respiratory syncytial virus; INF, influenza virus; PIV, parainfluenza virus; MPV, metapneumovirus; hRV, human rhinovirus;

HCoV, human coronavirus; HEV, human enterovirus; BoV, bocavirus.
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Fig. 1. (A) Monthly distribution of ADV and hRV, 2017-2019. (B) Monthly distribution of PIV, MPV and BoV, 2017-2019. (C) Monthly distribution of HEV, 2017-2019.

(D) Monthly distribution of HCoV, RSV and INF, 2017-2019.
Abbreviations: ADV, adenovirus; hRV, human rhinovirus; PIV, parainfluenza virus; MPV, metapneumovirus; BoV, bocavirus; HEV, human enterovirus. RSV,

respiratory syncytial virus; INF, influenza virus; HCoV, human coronavirus.

HEVE 799, o] 840 £ 2 A= 5 1 (Fig. 1¢), RSV} HCovE 1HY, AL Mo 2 A=
= oW, INF= 2-487H] 2 A &5 = 4= EAH (Fig. 10).

TSt HCoVE] AL Y opygo) w2 B E A 2|otl =t (Fig. 2), 20172019 &t HEH
HCoV+= & 184710] %131, o] ZFof|A] CoV-229E= 1271 (6.5%), CoV-NL63-2 5571 (29.9%), CoV-
0C432 11771 (63.5%)°l At Al o} 2] HCovE= M 0 2 1119 Ato] 2 HEE = 4T
= Hth
3. Y4 TIcHHO| W2 Hio|2A HE
0-18A]] T d=-2] A= ' o] 2| A F 3= oA (Al oF-Fohell A 7087 (19.2%), 141 ©] 73 5A1
o3} (-°171) 2,64271 (71.7%), 6A1| 173 10A1] ©]5} (8154 71) 27571 (7.5%), 114] ]/ 1841] ©] 5}
(A7) 6173 (1.6%) 2.2 LrERGTE oA @A & 70871 501l 4 RSV7H18871 (26.5%) 2.2 7}
7 =3ka1, O 5 2 hRV, PIV, BoV, ADVZF QA A Th. 1-54] SHAbt & 2,64271 S0l A= ADV7} 510
7 (19.3%) 0.2 714 wo] HEE 30, hRV, RSV, PIV, BoV, MPV, INEZ} H & ©] T}, 61041 2
A & 27571 SO A ADVZF 8271 (29.8%) 0.2 7 E0] 714 Wo| 91, th3- O 2 INF, hRV
o] i th. 11484 EAft & 6171 ol A= INF7F187 (29.5%) 2.2 714 o] HEE 1A, th2
O 2 hRY, ADV, HCoVZ} ¥ & 0|t} (Table 2).
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Fig. 2. Monthly distribution of human CoV during 2017-2019.
Abbreviations: CoV 229E, coronavirus 229E; CoV NL63, coronavirus NL63; CoV OC43, coronavirus OC43.

AZH vtol g AES XTEE B, G4 - FHE ol A= ADv7} 34971 (43 7%) O &
FE AU A7 I g}l A= piv7E 637 (31.9%) 2= 7HY ol AEE A, tHE o
2 hRV 3471 (17.2%), HCoV 2571 (12.7%)°] = ©] At (Fig. 3a). Al 7| TR F S 7} Ehr}of A
= RSV7F12071 (34.2%) 2.2 71 Wo] A% 911, hRv7Z} 937 (26.5%) 2.2 1 5 & o] Tt

H ol A= RSV7F 40871 (23.0%) 2% 2 HEE 3L, 11 ¥ 2 hRv7} 3087 (17.4%), MPV
22971 (12.9%), PIV 22771 (12.8%), ADV 19771 (11.1%), BoV 17971 (10.1%) INF 11371 (6.4%) 2.2
LFebTE, 4] o Slof| A= hRv7F 417 (66.1%) 2.2 F 2 74 Z 5] 31Tt (Fig. 38).

2519131, & 18471 2] HCoV 0l A 677 (36.4%)°] |
437 (23.3%), AF =} 7|HA| o] Z+zt

HCoVeF 4/d4 Ak F7H4 o2
20 A o]
d Al o135} 37 (1.6%), 0] 271 (1.0%), F-H]

=
Hom A=t thgo 2 &
2571 (13.5%) O] AL, A 7] A 18
0] 171 (0.5%) 2.2 FE o] th (Fig. 4).
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Fig. 3. (A) Respiratory virus distribution according to clinical diagnosis of upper respiratory tract infection, 2017-2019. (B) Respiratory virus distribution
according to clinical diagnosis of lower respiratory disease, 2017-2019.

Abbreviations: ADV, adenovirus; RSV, respiratory syncytial virus; INF, influenza virus; PIV, parainfluenza virus; MPV, metapneumovirus; hRV, human rhinovirus;
HCoV, human coronavirus; HEV, human enterovirus; BoV, bocavirus; APT, acute pharyngeal tonsillitis; OM, otitis media.
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Fig. 4. Clinical diagnosis of HCoV, 2017-2019.
Abbreviations: HCoV, human coronavirus; APT, acute pharyngeal tonsillitis; OM, otitis media.
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13k 4= AL oo} 3HA| p1v, Bov TS AA A W05 Kol 21 ERletlct.

2 AFtoll A HCoV BT 7417%14 A Hol 9%l om, 20162018 =W E 108} mpt

7 2 7AE&Ho| =2 BEx 2 Hr} HCov Al 719] o}4 Zof|A] HCov-0C432] B]go] &=
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HCoV-0C432] & Ar7H | Botth. vl =oll M= HCove] 22399 £ 715 714
31 APEEA Q1 588 (scattered outbreak)S SHrhal A& Qlthw

54 2&7 HolRAE B4 2571 495 Aol Aohar A 9lal,2a 2 At
71E AT 2ot A th2A] FUh & AU A F w2 Rz FEE vholY
RSVE ol & it} FU A Lo A= RsvE 371 n]gke] vlo]H A FH7| =] /M &
2olo & B Q1 RsvE Al 7| TR 9 Hj 1} 2o 517 = 7+l o] iAol 9
2, 53] Aol *1]714474% O 3| et 3725 doy)= 7t
Egtubol A pIvE A A QlAL2 2 Ao e A7 FxfolA pIv7E E2 HJE
ZHZHIH. o]k tzo] 2 Aol A HCovZF 7ol M 3l 2 W= 2 HEH 3
o, S-ejutet Aots th A0 2 A8t Choi 522] Aol A = F4 3H7] &= ZH <] QJ"JSE
HCoV—NL639] 50% (68 % 38))7F A2z e}k o] it =] Aol A Han 5= HCoV
7 AR I (64.2%), A7 A D (21.4%) 2 A= il B 16E O ¥ HCove 348 2571
Ao Rl F sttt 4 2laL §5) A7 o] 7 -9of Z2{sirkal gl ok, Eoh 2
Aol A hRvE B, Al 71 B A o, AR Z Z42ko] koA e A 2 R 2 HEE
, 551 4] oo} &Aol| A 71 o] AE = AT hRve Al ZE| Fof| A 22]7} 80 54|
O U RT-PCRY 2 HE 2 HEE0| S7H5tH | Zoll= 2ot S s = 4o 2 ¢
= aL ok 2|3 F4 s =9, 928 AR, 71 A, Al 71 A |, w9
Flolo| A 9] ofa} @ 9lo] Hrh= H 17} Qlek» w5k rsvo HIS| A7 = 2ol
| AEE, Z 2RV 22 S35V = g o) Rl e 2 g Ao glom » St
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&: Coronavirus disease 2019 (COVID-19) ¥4Y o] & Q17+ I 2 Udlo| 2| A E 1 §SH T5 7] Hio] 2| A 2] mljElo) ¥ sHr} QL
Z1 0 & A7t=] o], COVID-19 A o] 7| = FA Yol S48 &57] AHS 2 & YUt Ao A t)4f 0 & Hio]
A7+ e] tielS Baskict.
F: 20173 19 55 20199 1297H4] 2/ 287 A5 2= YA ol J L3t 184 o] ot Ao A St & 513
real-time reverse transcription polymerase chain reaction (RI-PCR) Z2I}-Z H}f O 2 §&% 0 2 o|RL7| =5 1 2slg T},
ik 3 3,557 SollM 5L 23stod 3,68671 2] Hio|2{ A7 HEH UL Hot FHE2 78.6%0°] 2™ of Fof| H] 3]
720l PCR Y/J E0°| =34t} oehel ZF<lAtHto] 2| A mEbr R Hlo| 2| A HFHHlo|2i A= 4-6Hol 2 HEE] 11, Q17F
| ZHlo| A= 7-9¥of|, S5 7| M| Zg3tutol 2 At QI EElAHIo| A= AL Ho| FE HEEH U AHHE I+
H I Poj| A= o mHto] A7} 7P Wk A ol M= S & 7| M Z-gRteto| i AT 7Y Wo| HEE ot QIF R 2
Hhol2iAe AEHo| F2 HAZE o, A1 22t Fol| A 381A] w2 W= 2 et
ZE: 2 A4} ool B lH Ao Aol §57] Hiol2 A gt} I A| thE 2] 9hgkth. E5F COVID19 B ©]
% 57| vlo]# A o€l H] W A7Lo]] =8-0] ¥ 112} COVID19 B o] H S5 7] vlo] 3 A H&H4 B S W 115}= vlo|T},

o

ki o
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