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ABSTRACT

Coronavirus disease 2019 (COVID-19), which started in Wuhan, China, in December 2019 and
declared a worldwide pandemic on March 11, 2020, is a novel infectious disease that causes
respiratory illness and death. Pediatric COVID-19 accounts for a small percentage of patients
and is often milder than that in adults; however, it can progress to severe disease in some
cases. Even neonates can suffer from COVID-19, and children may spread the disease in the
community. This review summarizes what is currently known about COVID-19 in children
and adolescents.
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20194 12¢, T SH| o] -Rtoll A Al B o] wiE ExprF dgot &Yk, sig &
A2 T57] AAoA ool dHA|A] FAE M2 HIEF Z2L Hio]2 A7} AQlo
2 AR QITh o] & o] HEo]2] A= severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2)2, 0|2 gt AZHE coronavirus disease 2019 (COVID19)Z HH = A t}.2 COVID19
o3 T2 waA FibE 4 AlA 2 34 17F20204 39 114704 11378000 A
118,319 9] A7} B E| 51 1 2 Q16}0] 4,2927 o] AFYSH 2.1, o] o] A A R 7]+t
oAl = thf-3& A EsH3 Ty 92 Yatol| Al = coviD19 'EAgo] thas B x| o], 20201 1
2204 T 6_ ol Al FUHE S FALE AJRFC & 51od 20201 3€ 119 7HA] 7,755 <]
A7 RAYSE AL o] = Q13 6078 o] AFYSEATE

COVID19& /\J% Ao zA, £2i *1]74] Aoz 2 JFE I Ao oddrt
:]

==

1. A0Pg Ao At
COVIDA9 &2}9] thth4= AQlojjA] E g Qo ’b"“*ﬂ@gi /\o]-iJ/\L:]_Q‘] H]
t}9 A0kd 23 covID19 7 9] & % A= 25t e
7 2199 9] 10A4] ‘otz 20204 12 200l BaE| ety 3R] gk

mlo
Loz
Sl
ol

—Or‘?z o] A 20201—4 o 7Y
E] 15U Atojoll 57| o2 AU 3662 164 0|5t Aots FFH o2 BAGH AT
£ 6"5(1.6%)°] COVID-192 ZRIE| Tt B 15kt £5], o] & SAte] J44 g Al 4 o]
2020 1€ 2¥ 0|4 8Y Alo| AT H-2 Aofof| Al ZHd o] = covID19 738 ZHHFE|
e AlAretehs
COVID-19 §3 Z7|0ll= &AL} 717 gho] A8k o] /g of| A Ao} ghztof| T3t Hio] 2
2 A 719] A E]A] kol HA| Aol Aol A 2] covID19 FHES mHefst=t Al

Sho] 21tk 2020 1€ 31 Y 7HA] S-= ol A X 11,7918 2] A cOVID19 S} F A3
S 1571 FE 18M7FA] o] AoF BAF7F 74T (0.6%) O] $L 3L 56%(34/61)= 7+ W HHAY S 7 9
Atk 20204 29 7L 7R = F3+ ol A 34,5467 9] 7 AL F B¢ AFF 0] 7] = 5}
L} 40} 3217} 2857 (0.8%) EALE| QAL 2| 4 A o] AT 36A17H0| 91 OH, 71.29%(183/257)
of| A} ZFE W A8 o] UATE A5 36A|7hol| R Fob= A7EA] Bare gt F A
420]th2 2020\ 2% 11974HA] S A Y EAANE oA A AR ZX1H 44,6727
= 2 23} 0-9417F 41678 (0.9%), 10-19A17F 5495 (1.2%) = 2FA| 5FH AL, 10-194] F AP
ol 150 2 g AP Fol A Q] 2P E-2 0.18%% Th AR 7}A] mhetd 7H 2 Bl
covID19°]| tht NA A 7| Fet F=2] 35 HilAo|H 2020 2€ 204744 AFA A
APZ SR 227} 55,9247 o] QT 2HAFL] FXF Lol = 514 (9 S 2810045 A9
2] 39-63A41)0] L 21 184 0] 5} Ao A 9] H]8-2 2.4%0]| =, Ao AWE F 2.5%7F
%3 (severe)°] R 2™ 0.2%7} 9|5 (critical) 5F I T
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3 FHjo| S A gt = MY A A 20201 29 104 714] 10,9247 2] AJ Q1 EAleb
39875 9] Aopg A APt HalE]o] Aop A 2hte] H|-E-2 3.5% (398/11,322)°] JATHY
3 B8 67l AW ARR] ol A 20201 19 25U B E] 29 219 74R] R THE 317 9] Ao} Bkt
Z7F Yol 714 (89 671 2-17A41)0]1 213, 217 (68%) 0l A EX1H A9l Fkxleto] =2 o]
AA2.™ 2875 (90%) A 7+ W ZHg o] AT

= olee] AYoME Aopad WA o] HuE|Qlot} F= o I7te] AoPdAad
COVID419 EHA1o]| thgh AL & = A g2 o] T}, 2020 1€ 259 T o] Alotof| A 24 &l 114]] 'Fro},»
19319 SLolA Fopo dgo] E =gl 1 2 5 ofli= A 7FE 2ol A 670 Holrt,m® 2
1Yol = HEgolA 371 Jobrh H &gl om & 74 U 7hd o] &Rl =] it

7P 20 +=2020 19 23U S =R E A §- At7F A5G AL o] & A AR
T}2 CcovID197F Y5kl 202019 3¢9 114 7HA] 16778 2] 2hAF7F H AL E] Qa1 o] Fof| A £
o} Z2}= 67 (3.6%) 22 2H2He] Lhol =670, 141, 24, 54, 124, 1741 e 37 & F= 95
ol M H=gt w0 a1 272 7HE W) 'Y, 172 A Q1 & XIRfete] H &2 o] Qlgitt.mo|gr
g]olof| A= 2020 22 21 COVID-19 A| HALS] EHAfo] R H & FASH 2712 HYl =0,

2020 3¢ 9L 7HA] 71 8,34271 2] 22} F 01841171 1.4%0] L O A2 gl ittt 2
of|Al=2020 39 74 7HA] B ¥ COVIDA19 EA}7}F 717 0], 0-941 B 10-194] Ex}= 2+
ZF 2 O 2 01947} 5.6%0°] YA T (Table 1).2

2] tatol| A =20201 28 18U A5 2 = Ao Ao A 2] coviD19 o] defFl o,
o| B 2o}t ojm Y7} WA SR QU 104] ofobglct.» o] & Aopd Ad Ab| 7} A &l A &
%o 29 23U of] 44| Ao 29 29U o] 45 H Fore HH o] A Eof BRI 3¢
8ol =% 45 H Agobrt 2 g & HQrTE > o] F 44| Aok o & o] WARZE HA]
SR o, 45U Gotel 43 Al Agot= 7HE W THd A= St

202049 3¢ 11€7HA] ol A= & 7,7557 2] SA7F 2SS AL, o] F 0-94] EAE7t 7578
(1.0%), 10-19A4] ZHAF= 4057 (5.2%) 0] 1 2.1, 0194 A} F AP glith o] & 20204 2
2 FU Q1G4 (E 51,844,627, 0-9A4 4,134,824, 10194 4,920,7948) 5 7|F o2 WA &
S A & #aF 2 AL 109 D 15.07 0™, 0-9A4] At 109H T 1.8%, 10194 &
Bt 109H8 & 8.275 o] 'EAg 5kl T A v Hhe]E Rof EPE%, 3 11Y7HA] Y3 Avof 2
o] AP & Fet AR 7|22 2 M 23Fs3l& wl 0241 239, 3-64 267, 7-1241] 821, 13-15
A 787, 16-18A] 1237 ©] A th(Fig. 1).2

Table 1. Summary of epidemiology studies of pediatric cases of coronavirus disease 2019

Study area China™ China™ China™ China® Singapore™ Italy>” Australia® Republic of
Korea®
Study period Up to Jan 31, UptoFeb 7, Up to Feb 11, Up to Feb 20, Up to Mar 11, Up to Mar 9, Up to Mar 7, Up to Mar 11,
2020 2020 2020 2020 2020 2020 2020 2020
Total confirmed 1,791 34,546 44,672 55,924 167 8,342 7 7,755
patients
Age and numbers 1.5 months- Pediatric 0-9 years, 0-18 years, 6 months- 0-18 years, 0-9 years, 0-9 years,
(proportion) of 18 years, (youngest: 416 (0.9%) (2.4%) 17 years, (1.4%) 2 (2.8%) 75 (1.0%)
children 74 (0.6%) 36-hour-old), 10-19 years, 6 (3.6%) 10-19 years, 10-19 years,
285 (0.8%) 549 (1.2%) 2 (2.8%) 405 (5.2%)
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Fig. 1. Cumulative numbers of pediatric diagnoses of coronavirus disease 2019 in Korea by age group.
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Table 2. Summary of studies on clinical manifestations of pediatric coronavirus disease 2019

Characteristics Liu etal.y Cai et al.?® Wei et al.2?) Wang et al." Feng et al.>” Xia et al.*V Society of
(n=6) (n=10) (n=9) (n=31) (n=15) (n=20) Pediatrics,
Chinese Medical
Association™
(n=134)
Characteristics of Hospitalized ~ Outside Hubeiin Infants outside Outside Hubeiin Shenzen, China  Wuhan, China China
the study and study area children with  China: Shanghai, Hubeiin China:  China: Shaanxi, (includes 8 (nationwide)
acute respiratory  Hainan, Hefei,  Beijing, Hainan, Gansu, Ningxia, co-infections)
infections in Qingdao Guangdong, Hebei, Henan,
Wuhan, China Anhui, Shanghai, and Shandong
Zhejiang, Guizhou provinces

Study period Jan 7- Jan 19- Dec 8, 2019- Jan 25- Jan 16- Jan 23- Up to Feb 7, 2020

Jan 15, 2020 Feb 3, 2020 Feb 6, 2020 Feb 21, 2020 Feb 6, 2020 Feb 8, 2020
Sex, male (%) 2 (33.3%) 4 (40.0%) 2 (22.2%) 15 (48.4%) 5 (33.3%) 13 (65.0%)
Age, median (range) 3years 6.2 years 0.6 years 7.1 years 7 years 92.1years Youngest:

(1-7) (0.3-10.9) (0.2-0.9) (0.5-17) (4-14) (1day-14.6 years)  36-hour-old

Clinical classifications NA NA
1) Asymptomatic 0 (0.0%) 0 (0.0%) 4 (12.9%) 0 (0.0%) 9 (6.7%)

2) Acute upper respiratory 2 (33.3%) 6 (60.0%) 13 (41.9%) 3(20.0%) 87 (64.9%)
tract infection

3) Mild pneumonia 3 (50.0%) 4 (40.0%) 14 (45.2%) 12 (80.0%) 36 (26.9%)

4) Severe pneumonia 1 (16.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

5) Critical case 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (1.5%)

Clinical symptoms 7 available 117 available
Fever 6 (100.0%) 8 (80.0%) 4 (57.1%) 20 (64.5%) 5 (33.3%) 12 (60.0%) 89 (76.1%)
Cough 6 (100.0%) 6 (60.0%) 2 (28.6%) 14 (45.2%) 1(6.7%) 13 (65.0%) NA
Rhinorrhea/sneezing 1(16.7%) 2 (20.0%) 1 (14.3%) 2 (6.5%) NA 3 (15.0%) NA
Sore throat NA 4 (40.0%) NA 2 (6.5%) NA 1 (5.0%) NA
Headache/dizziness NA NA NA 3(9.7%) NA NA NA
Diarrhea NA 0 (0.0%) NA 3 (9.7%) NA 3 (15.0%) NA
Dyspnea/tachypnea 1 (16.7%) 0 (0.0%) NA 0 (0.0%) NA 2 (10.0%) NA

Laboratory findings NA NA NA
Lymphopenia 6 (100.0%) 0 (0.0%) 2 (6.5%, 2/31) 7 (35.0%) (<45%)

Elevated CRP 5 (83.3%) 3 (30.0%) 3 (10.0%, 3/30) 7 (35.0%)

(>10 mg/L) (>8.0 mg/L) (>3 mg/L)

Abnormal liver enzymes 4 (66.7%) 2 (10.0%) 6 (22.2%, 6/27) 5 (25.0%)
(AST >40 U/L) (ALT >40 IU/L)

Chest CT finding 5 available NA NA 30 available 54 available
Normal 1(20.0%) 16 (53.3%) 6 (40.0%) 4 (20.0%) 12 (22.2%)
Abnormal 4(80.0%): 14 (46.7%): 9 (60.0%): 16 (80.0%): 49 (77.8%):

3 patchy shadows 9 patchy ground- 9 ground-glass 10 consolidation 38 ground-glass
in both lungs, glass shadows and opacities with surrounding  or exudative/
1 patchy ground- nodules halo sign, invasive lesions,
glass opacities 12 ground-glass 4 increased
in both lungs opacities, 4 fine pulmonary
mesh shadow, markings

3tiny nodules

Abbreviations: NA, not available; CRP, C-reactive protein; AST, aspartate transaminase; ALT, alanine transaminase; CT, computed tomography.
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Table 3. Summary of studies on perinatal cases of coronavirus disease 2019

Variables Chen et al.*” Liu et al.*? Zhu et al.*¥
Study area Wuhan, China  Outside Wuhan, Hubei province,
China China
No. of pregnant women cases (laboratory-confirmed 9 13 9
SARS-COV-2)
No. of births 9 10 10
Study period Jan 20- Dec 8, 2019- Jan 20-
Jan 31, 2020 Feb 25, 2020 Feb 5, 2020
Maternal age (median years with range) 28 (26-40) 30 (22-36) 30 (25-35)
Gestational age (median weeks, with range) 372 (36°-39") 35 (25°-38"%)  34°°(31"°-39°)
Maternal severe pneumonia 0 (0.0%) 1" (7.7%) NA
Discharge without complication before delivery 0 (0.0%) 3 (23.1%) 0 (0.0%)
Delivery related information
Caesarean section 9 (100.0%) 10 (100.0%) 7 (77.8%)
Preterm labour/delivery 4 (44.4%) 6 (60.0%) 6 (66.7%)
Fetal distress 2 (22.2%) 3 (30.0%) 6 (66.7%)
Premature rupture of the membrane 2 (22.2%) 1(10.0%) 3(33.3%)
stillbirth 0 (0.0%) 1" (10.0%) 0 (0.0%)
Neonatal asphyxia 0 (0.0%) 0 (0.0%) 0 (0.0%)
Postnatal death 0 (0.0%) 0 (0.0%) 1T (10.0%)

Abbreviations: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; NA, not available.
*The mother's condition deteriorated during hospitalization, requiring mechanical ventilation with extracorporeal
membrane oxygenation support. TThe neonate died of refractory shock and gastric bleeding.

ol tha Al ol = Wrai Aok & U §o] B Hlolc. 9.2 olgf AAF-SolA olefat 33
Zo| sl /]2 Hhete] 4 Al5o] 91712 XS B slH U 4 9715 Zldh gt
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