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Severe Acute Respiratory Syndrome Coronavirus2 (SARS-CoV-2)

Infection in Children and Adolescents A Systematic Review

JAMA Pediatrics | Review
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B 1R T ERRSARS-CoV-2M 2 A 14 [ClRf, B = B ARIEAR, 2 T 77 0%, /e R EATR 1B
ANEB D BURSARS-CoV-2M R ERIREEEM, BIR R, 521%, K55, BEMMREH

HMERMBRNEZRNSHELERZRL, BILMIERE

AZHERBRIZ2BERNER, RB0~IENETESR, BEA1EL0~195% 2 BRITE T EZE
% 47 518 2 ol %8 S SARS-Co V-2V T B U~
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(UNICER)Z & ol 44 E B ZLIRER, BT TR B 1ERV L E gk, (B P BRI E5ESARS-
CoV-238Fh A0S LIF/ERIZZ AR B NN E R
SEERNASARS-CoV-2RY E B A B F A\ — 1%, B R ER AR IR = A EE S FRAE A, A3 oI BE
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SARS-COV-2 T AL A~ B @ 2 5 B B R 2 T IR B 0B, T B2 /T
RS SRR S E Y R A CH RSB E RS

REEFNEEHEZEBS &1 (spike protein) 2 ACE 2 (angiotensin-
converting enzyme 2) Xfe4a 5, WARTMPRSS2 EEEEMBIOERME
UNEE= il

HAI R EE RIS E 2 RIZMN A% (targeted therapies) K& &

EEE Rt HEEHEE/DFRZSARS-CoV-2M A F M EIRE, Bl ERARE
ik, R2 @ 7375, BRIV A BRI TR
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#5R (outcome)

« AR EELHEREEH RESARS-CoV-200 572 E{E 2 M A A R ER i Rt
- TENDMBERFR, BRRIR, ZEEEERT, BBARE

= KK (search strategy)

« ARHFZEER coronavirus & coronavirus infection S1EEZEHE=E, & N5l
WEFHTIE R EGESE, 8% PubMed, Cochrane Library, & CINAHL

o NIFRBEZMUE F1E2019F12H1HZEI2020F3H3HIA 24 %R,
M8 82 PRISMA (Preferred Reporting Items for Systemic Reviews and
Meta-analysis) ¥ = 28l ( reporting guideline)

- BERR04ERLIRefWorks software (ProQuest) 4réE
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s A IREHENHENAGZUTENASEDTT WmEBEEE AFRE2UEBEINIREAE
(R.C EM.V) KREnEFR B W ER VR

- EMMUMREEZBEBUNF GBS S WMARERNGR X EX, IRBIEE, AIE B WEN
e, MR X P B AZFANER, RIEEe-mail 2 FE1EAE

T 9% 25 42 B i = [l B 5 ki (Studly Selection and Risk of Bias Assessment)

- RIBBIEMRITHEBMFEIRS ( Strengthening the Reporting of Observational Studies
in Epidemiology, STROBE ) HI#R&E#E8 - ARG L EIEM IS (ErCHT A m Bl
BB ) MiR=EE (risk of bias) -

« KR OEMIERRERF G IR RERER, (1) RAZETEWETE (0~195/7
SARS-CoV-28VEE) 2)ZETE & ol AR 45 Rigar 7048 ?

- MBMRZ (RCAMV.) FEBUMSEESTSRENMREIE SRR RERER - R
MARRAR - AlIREE—UTwmE (AL) BB RERRRVNIRS ®/EER
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Box. Inclusion and Exclusion Criteria

Inclusion criteria

1.

Population: children and adolescents (age =19 y) with
confirmed severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection

Study design: retrospective studies (cross-sectional studies,
case-control studies, case series, and case reports), bulletins,
and national reports

Outcome: evaluation of clinical symptoms of patients with
coronavirus disease 2019 (COVID-19); description of the
sources and the possible mechanisms of infection; description
of diagnostic tests and therapeutic strategies; patients’
prognosis

Exclusion criteria

1.

Clinical guidelines, consensus documents, clinical trials,
reviews, systematic reviews, and conference proceedings
Studies about other serotypes of severe acute respiratory
syndrome coronavirus and Middle East respiratory syndrome
coronavirus infection

MATREE:

1. &E#f: /NR195EBISARS-CoV-28 3

2. THZEERET: DRSS (SRR S, 7w Al
R, W25, BEEmT), ~NEEE
XIS

3. #R: {HCOVID-19%% AR B PRAEAR,
T R AR EA O] BERU TR EE, H AL A2
A B8 B S RIS I ARUTEE

HERRIR 2E:

1. ERPRZERY, HECH, BRPRE AR, SCRRIE]
B, B, Eikacix

2. BAREAEMERINASERZR(SARS,
MERS)
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B iEEY (data extraction)
MBZEINERA (RCAMV.) EFRTELCEHBRIFRESES BN P IEIE
B, RABETRYBEGR, R AZBNER 2 IXAEBmAESE —UERA
(AL ) B ARIR

- RENRVERIUD:

F—1FEMR, DAREER, BEX, 3548 (BRI E - BRES - B/hlR5),

Fie (0-195% ) , MAl, 2ErnT ( 2R, MEEXSE A M ISR kR 2 17 1), BRRREAR -

AEFANRE (Eh - ENEREEET ) -
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Figure. Flow Diagram of Study Selection

815 Records identified through database searching
{PubMed, Cochrane Library, CINHAL)

0 Additional records identified through
other sources

776 Records after duplicates remowal

690 Records excluded
167 Articles focused on different serotypes of
coronavirus and other viruses

149 Editorial articles and reviews on global
SARS-(oV-2 infection and transmission
132 Articles on diagnostic tests, trestments, and
proposed management guidelines
79 Anima studies
75 Molecular aspacts and pathogenesis of COVID-19

33 Retrospective studies, case series, and case reporis
of adulis with COVID-19

22 Clinical trials
15 Articies on mental health status during COVID-19
11 Travel guidelines

4 Interview

3 Systematic review and meta-analyses

86 Records screenad

68 Full-text articles excluded

34 Adult patients

14 Editorials and commenis
9 Propased guidelines for the managemeant of

the pediatric COVID-19

6 Articles on other serotypes of coronavirus
4 Pediatric reviews
1 Retracied article

18 Studies included in gualitative synthesis

o R FRBHLZRFIBL SR, B MR
VIMEEERIRN ZE, HHBT776E
NARBEARENEEET iRk, B
B 6907 5m XA HEER

« ¥R FRYB6TRER X = SHELT /RS
HohB68mam X IKEELAA ( SEiE
BR - Zdmal - tiam - R ), £RE
( EfthiwssiR ) AikEF ( COVID-19
MABE ) MEBEER, E68Rim X P A
Hoh— =5 X SHIEE Bl

- B HETEMARENISRENEE
17 7 2o, EMAZENCI SRR
i = B B AR - S
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MEFEEE R AR (Study Characteristics and Demographic Features)

PREWERRY R XA 2020 2H %K IR 1R 2E2020F38 3 RMANE, HH
BL17IEHREPERNT, LIBEM KT

o AWTFEARHUEE T 1065MSARS-CoV-2R A EJm B, Fia W ARRIRY R SRS 3
= RGN FE, HPA4440UE10m LU, 55312 7T K103 2195

vl

« BMRam 3 EE 20 ERNEM, SRR XNERZ R RN, 12RXEma s &
ZRUM4ER, 8824855 Z 3218 X # -

« Bl/RWMXHME[BEPEENRESE - 2B EXKENSEZRE
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Table. Results of Systematic Review

No. Radiologic
Age Symptoms (yes/no); Therapy (yes/no);
Source Publication date Study type Country Patients Age<10y 10-19y Age Sex type of symptoms Tests Findings type of therapy
Caietal''  February 4, Case report China 1 1 0 7y M Yes; the child presented with fever, Chest Bronchial thickening Yes; supportive care
2020 cough, runny nose, dyspnea, nausea, radiograph
and loss of appetite. and CT
Shenand February 5, Case series China 28 NA NA 1mo- NA Yes; several patients gradually Yes Lung imaging NA
Yang!? 2020 17y presented with fever, fatique, and dry examiration revealed
cough, accompanied by other upper mild increase of lung
respiratory symptoms including nasal markings or
congestion, runny nose, and seldom ground-glass opacity
gastrointestinal symptoms such as or pneumonia.
nausea, vomiting, anddiarrhea. Most
pediatric patients had mild symptoms,
without fever or pneumonia. They had
good prognosis and recovered within 1
to 2 wk after disease onset. Only a few
patients had lower respiratory tract
infections.
Song February 6, Retrospective  China 1 0 1 16y NA NA Chest CT NA NA
etal 2020 study
Chang February 7, Case series China 2 1 1 2-15y NA Yes; the youngest patient (age 2y) had Yes NA NA
etal't 2020 intermittent fever for 1 wkand
persistent coughfor 13 d before
COVID-19 diagnosis. No symptoms
were reported for the other child.
Schwartz February 10, Casereport China 1 1 0 30h NA Yes; the infant developed shortness of ~ Chest Abnormal chest NA
and 2020 with review of breath and showed abnormalities of radiograph radiographs
Graham'® literature Liver function.
Zhan% February 11, Case report China 1 1 0 3mo F Yes; the patient developed fever. Chest Bronchialthickening  Yes; the patient required
et al” 2020 radiograph antiviral therapy,
and CT antibiotics (azithromycin
and ceftazidime), aerosol
therapy, and supportive
care.
Chen February 11, Case report China 1 1 0 13 mo M Yes; the patient developed vomiting Chest Imaging showed Yes; shock required
et al'’ 2020 and diarrhea 6 d before he showed radiograph different area of lung  dopamine, IV rehydration,
fever, dyspnea, cyanosis, and and CT thickening, suggesting blood transfusion, and
hepatomegaly. The patient developed pneumonia. assisted ventilation. Also,
shock with metabolic acidosis that the patient was treated
required intensive care and the with antibiotic therapy
administration of vasoactive drugs (meropenem and
(dopamine), IV rehydration, and linezolid), oseltamivir,
assisted ventilation. The patient also IVIG and steroids,
showed acute kidney failure that nebulized interferon,
required the dialysis. and dialysis.
Weietal'® February 14, Retrospective  China 9 9 0 1-11mo 2M/7F Yes, but not all patients; 4 patients NA NA NA
2020 study reported fever, 2 had mild upper
respiratory tract symptoms, and 1 had
no symptoms. For 2 patients, there
were noavailable data on symptoms. N
None of the 9 infants required W BB SER
intensive care or mechanical R WSTIRM

ventilation or had any severe
complications.
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Table. Results of Systematic Review (continued)
No. Radiologic
Age Symptoms (yes/no); Therapy (yes/no);
Source Publication date Study type Country Patients Age<10y 10-19y  Age Sex type of symptoms Tests Findings type of therapy
Chan February 15, Retrospective  China 2 2 0 7and 10 10-y-old No; patients were asymptomatic. Chest CT The 10-y-old patient  NA
etal' 2020 study y M showed ground-glass
lung opacities.
Zhang0 February 15, Retrospective  China 1 0 1 15y M Yes; the patient developed fever and Chest NA NA
etal? 2020 study fatigue. radiograph
Feng February 16, Retrospective  China 15 NA NA 4-14y 5M/10 Yes, not all patients; 5 children were Chest CT At chest CT images, 6 NA
et al?! 2020 study F febrile, and 10 were asymptomatic. patients had no
lesions, while 9
patients had
pulmonary
inflammation lesions.
Seven cases of small
nodular groundglass
opacities and 2 cases
of speckled ground
glass opacities were
found.
Zeng February 17, Case report China 1 1 0 17d M Yes; the newborn had a history of Chest Imaging showed Yes; the newborn
et al?*? 2020 rhinitis and vomiting. radiograph different areaoflung  required IV rehydration
and CT thickening and andsupportive care.
enlargement of lung
hila, suggesting
pneumonia.
Pediatric February 22, Case series China 14 NA NA 6mo-14 6GM/8F Yes; fever, cough, fatigue, nausea, and NA NA NA
Branchof 2020 % vomiting were main symptoms.
Hubei
Medical
Association
et al®®
Wu and February 24, Retrospective  China 965 416 549 0-19y NA NA NA NA NA
McGoogan®* 2020 study
Tian etal®®  February 26, Retrospective  China 11 NA NA 0-12y  NA Yes; the most common symptoms of NA NA NA
2020 study illness onset were fever, cough,
fatigue, dyspnea, and headache. One
severe case included dyspnea (patient
age, <1y).
Kam et al®” February 28, Case report Singapore 1 1 0 Gmo M Yes; the patient developed a transient  NA NA No; no therapy
2020 temperature of 38.5 °C (1 episode).
Caietal®  February 28, Case series China 10 10 0 3-131  4M/GF Yes; 8 patients (80%) had fever, 6 Chest Chest radiograph Yes; all patients received
2020 mo (60%) had cough, 4 (40%) had sore radiograph revealed unilateral symptomatictreatment
throat, 3 (30%) had stuffy nose, and 2 patchy infiltrate in 4 with no need of oxygen
(20%) had sneezing and rhinorrhea. of 10 patients (40%).  therapy, and a few
None of the patients had diarrhea or patients with pneumonia
dyspnea during the course of illness. received empirical
Fever resolved 24 h after fever onset antibiotic therapy.
with the peak of fever ranging from
37.7°Cto39.2°C.
Tong"J March 3, 2020  Casereports China 1 0 1 12y M No; the patient was asymptomatic. NA NA No; NA
etal

Abbrewviations: COVID-19, coronavirus disease 2019; CT, computed tomography; F, female; IV, intravenous; IVIG, intravenous immunoglobulin; M, male; NA, not available.
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BRIRAER, 8BS X KT8 (Clinical symptoms, therapeutic management, prognosis)
« 1I6RXERS [ IWRKRENR,EPIAEM R PR ABLENR, B2RIME M 30EERTE, 25l
=12 - 10M75%

o« RENZMEEZAER, EOIRIAR P EMELEMREBHNS, HIN 2R X ERH HEIL R FEEN

o REBDRIRENREREMREBREEM - BR rIRARRR—R13EHA AN EE BB EER

SARS-CoV-2, zB&ELIRMENL - BES - SRR, greg U MR P SMBM=IB M
Woe, ALtHBEERENNERE RN RRQE

- A2RXERm BB - DUBM A EZRVERARIR

]

« A2RNEWS FIERCOVID-190EHA, Eh—RXEHa  — Al b 30E/ N
M IEZSARS-CoV-2RVHTE R, ZMMER DR ENIREE, MBS CRTLEIRES

—EAREAB—BLI7TRARNER - ZBZHIRESMEIREM, I B EZ 5 IR M2 1:Fa

S
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» FMBNRERSE ( SRBERTREARN) ZHEBER, IR 718 RERRAEZRZI -
FIENREIARTEARNEHEE

- SEXERE FI4ARRENAET A A3RBERREBUARTZEMEE BEEPAZ

HEERNREB AT E I8

« B2RXERIEBAMKNEERT A MERLGE

« BUIAR/KREAZEBRIBMEEINZERREN/)\E 72 T ERBIRE B e Rm I EE,

SEEEEER, ZEREIOEE, @, B4, FIERREIRER, iEZE(meropenem,
linezolid ) #loseltamivir (527 &)

« —IRME, AMRPHIAANZEZEBREEIRE, (BI)A16110~195% 2 BRVEZRIET

>
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2 EfAIER (Diagnostic tests)

- EFFEMARMRES - BRFZ2EHERR 72 e, Bz E/SARS-CoV-2[5
ﬂt 0

- FiBXE& L L hEESARS-CoV-27 FAIGIRER - R BHEIBERNKE, Bt
FE R E /= 2R B o B EUERI A IRV 28 52

- BI2RXERS FERZENHIEME, EE3RWEIEREE - 3RMETXIE R 4R
mZ E BRI FE

- NHAERENARRANEME, BFEZNHFEERXREEIEZE (bronchial thickening)
( B4REE), EWIBIEIIA (ground-glass opacities) ( B3REZE!), 2k 3& K& 14 At 5 Js £

(inflammatory lung lesions)
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« ERISARS-CoV-2&E RN REREE, HFEEFEIEERNRITRENFF

MCOVID-198R AR5 =RV 1 #% -

« BRIZDHTRESARS-CoV-2RERMEMSINABIRINIB R N, Kiw XET FBERARSR

MEZEREMS DV FRICOVID-19RRFE - 2ETE - 2R aRESNTRE

« HOl7RMMES S EPERER, Z1RHRE KAV, @ESARSCoV-209EH
R PEFESE, BHeEZalmBIEMEZR, B 2R ZRE AR SRR
= .

« HCOVID-1989 ZRE Al R 4R Bl B AR 7R, NS B SARS-CoV-2R R EM S D F (Bl
RENE 25T ) BRARIBEEER, S %%, 820, K55, DUREM EIYkRE
EAR, BIUNSZEFDAREH, WM ERMBRZNEZNBE BEERERL - BITANIRES

« ERMREITP, RELMIREZ[EZRIBASRERN NFIRERKZR (COVID- 19ﬂﬂix) B

rﬁ‘lxmumgﬁr

INEAERIE AEAEZERE SR ELKENNEE ENEEEEE AN I 8% Avmss
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B ARENS, B AR SRR B RS bR ARARNE 12
BE5HEERERCOVID-195%ER EABE MR E K

—iRiME, RECOVID-19BBHFAREL, Aeln#ERRELIE2BARR, HEANR
BO0~9mRISE T EZRH S, #ARALESETEZETR10~195% 2 [, BEBREZEE/VFA
CHNERIERR S

BEREENZ MEFLCOVID-19R AR IR B ERE, THESAHE ERRRR
, RMETA — R ) SIPICOVID-192mETHIIE 2=, Al RiIKFCOVID-19E834a58 %

B EHRISARS-CoV-2R R K BB EF Eal e E R R IHER, B 2SARS KMERSES
DEHER (F=2A) R BERERSEEE I HERMER

El
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« COVID-19ZaE2XBBAMEMEREMER B E-—BEHR, BEM o TE

BEEE

ml>

2 (UNICEF) 244 E 3L IHER, (B BIRS M Farh BB M 28T -

« MR, PEIFTEFRSARS-CoV-2FaFnMZEHI LIEHERZZEERCOVID-190 & e F

o IR EEEL

« KRB RCOVID-19 RERENERKEETEELAAHAEENZNZBEEZAE

ZERR B R/ E MR FERY R A E A

o BRI PHMAAIZEIEARIBSARS-CoV-21a R AN 23R G HRm A, HiEs2 5 TR ¥

RAREZBHREBERNZEWE2RE g, MR FEHRERAEEBUIERINR[E
o fFRBREFR R TR

N
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- ERIRHE RIFZ—RMREHRS FURERZNEMEH FRAEME, BE2EEHAE
FRIEAIZRGE Znme AR EBEWAREEENTEEE, BEYIREIR
FEHRETERNAFTRIER, ABRHBYPRXEREZRZRBEB A FIRE

NE B ABTBAREHEB RN FR/NERIR, EERSARS-CoV-25 R fz &
—MRA—IX BEMMIERAZEEREENR, E0TFEERAETIKEZSEEIIRR

SEMHARIRRRIE S R EEAEASREMN, 8]0 REm B RErEENRIR, SRR
BZRMNREZE, R MIRGIINEEBROLE), EFEE T REEREGAFRIM
Fo AR e R B {8l s
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A
A
. RECOVID-19M X MM S B R H L S EE, A IR 5 s i EmE,

H

75 Lo fi B0 4T BN BETE RE MBS B FRIEAR R R B 2 Xt R & 2, IRARCOVID-198/5 2R
514 N IEIRE S AER, B2 BRI B B R EREBMETXE / LA E Rl =l B i 572
WE (MEfEER ) MEALEBRRVFFT

« BEREVMEZRIBR, AL, BREERZIRE R R IE et b W& FE R RS
2iaE, UEZSJsENARSH

- BEAENBIEIFEEIR, AmEEENIREREN, MXelEitE SE2ERnER
M IFEOE, R FENEREERNERBEZIN R AREFTEEAROE

- HEIERCOVID- 1M ZREREB B ZaRBERBEEER, FREIHE, RRYE AR
fRRA S VR B R EMIFIRE ERRFRIEETT A
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BEIRMRAEERMRME:
« MRABRRERLRENZBEBZA

« T FRARRXENARE PR, BONAMEEECOVID-19R ERH RS E A0S, AU
BRI EREREERNAREIERKER, 2@ h AR EE THNEE

AR R 8 B R KEARRVAE R
« FRUTARRVAR ST AR 2 ER ML RVRRET, HP B RSB BRI RS EZRES -
BEIRMREZES:
- RBWERHRZ (ARMBEZRZEZSARS-CoV-2AlE MY )
© BEF —RE2FAMRINECEIRE, A4 7 REMSARS-CoV-2RUERMNEME R, UES

b R A e B & Y A 2
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;,.;?} BN SER
S BYHRS
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« ARZMMRIRRFHE LA L RECOVID-1I9ERKFEMaFEEESIE B
0o K 25 B B oh B R A7 55 A0 B PR 9 1 Y 7% 15

« EESEISARS-CoV-2RANREZHZ B ESRMRARNI AN BT BHR L EZE, ot
RIEABE LM, AMERENTFARREY, B8 ERRXFRL-2BNIKE

« SARS-CoV-2BaiEE R AEEBE, RABRZBUNFEZEERZREBEZR
g, BEE—DRITREMNER R I S E oI ReRVTERS 75 = B /n AR ok i
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