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ABSTRACT

The aim of this work is to identify the clinical features
of pediatric COVID-19 and to relate them with
laboratory findings on potential markers of poorer
outcomes, such as evidence of organ dysfunction and
of superimposed bacterial infection. We performed a
systematic literature review with meta-analysis using
the data bases Pubmed, Scopus, SciELO, Cochrane
Library, Web of Science, EMBASE and Google
Scholar. Only pediatric cases with COVID-19
confirmed by rRT-PCR were selected. Demographical
and clinical characteristics, laboratory and imaging
features, complications, exposure setting, and
outcomes were evaluated. After screening, 90
articles were selected for full-text assessment, 42
being included for qualitative and quantitative
analyses. Additionally, 31 case reports were included
and analyzed separately. For 4210 patients, fever
(48.6%, 95% CI: 43.5-53.7%) and cough (44.2%,
95% CI: 39.1-49.3%) were the most prevalent
clinical features. 29.7% (95% CI: 23.3-35.5%) of
the children did not report any symptom. 66.4%
(95% CI: 60.2-72.1%) of children had abnormal
radiologic findings. Among the patients, 5.1% (95%
CI: 2.7-9.3%) required intensive care unit and 27.5%
(95% CI: 19.0-38.1%) presented secondary infections.

*Corresponding author: lpereira@ubi.pt

The pediatric cases of COVID-19 are generally
asymptomatic, with fever and cough, however, being
the most frequently observed symptoms. The
radiologic images often show ground glass opacities.
The overall laboratory biomarkers show a scenario
of inflammation. Children presented high co-infection
rate, particularly with Mycoplasma.

KEYWORDS: COVID-19, children, clinical and
laboratorial findings, meta-analysis.

ABBREVIATIONS

ACE2 - angiotensin converting enzyme II

ALT - alanine transaminase

ARDS - acute respiratory distress syndrome

AST - aspartate transaminase

CDC - Centers for Disease Control

CI - confidence interval

CK-MB/CK - creatine kinase

COVID-19 - coronavirus disease 2019

CRP - C-reactive protein

DIC - disseminated intravascular
coagulation

ESR - erythrocyte sedimentation rate

GGO - Ground glasses opacities

ICU - intensive care unit

IHE - Institute of Health Economics

LDH - lactate dehydrogenase
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MIS-C - multisystem inflammatory
syndrome in children

MODS - multi-organ dysfunction syndrome

NA - not available

NOS - Newcastle-Ottawa Scale

PCT - procalcitonin

PRISMA - Preferred Reported Items for
Systematic Reviews and Meta-
Analysis

rRT-PCR - real-time reverse transcriptase
polymerase chain reaction

RSV - respiratory syncytial virus

SARS-CoV-2 - severe acute respiratory
syndrome coronavirus 2

SD - standard deviation

SE - standard error

1. INTRODUCTION

The coronavirus disease 2019 (COVID-19) emerged
in Wuhan, China, in late 2019 and has rapidly
spread throughout the world. By July the 2™, the
number of confirmed cases in 220 countries reached
62,662,181 [1]. All data indicate that the elderly
(>70 years) and those with previous pathologies
such as respiratory problems, diabetes, or
hypertension are the population at higher risk.
Research indicates that children and teens are as
likely to be infected as any other age group and
may play a major role in community-based viral
transmission [2]. The evidence to date suggests
that children and young adults are less likely to
develop serious illness [3]. However, some pediatric
cases may progress to severe disease, and initial
atypical presentations may delay the diagnosis of
COVID-19, leading to unfavorable outcomes [2].

Recently, health officials are advising clinicians about
a rare but serious inflammatory condition seen in
children and linked to COVID-19 [4]. The Centers
for Disease Control and Prevention (CDC) is calling
the condition multisystem inflammatory syndrome
in children (MIS-C) and is urging clinicians to report
suspected cases so that officials can learn more [4].

Within this context and in order to contribute to a
better understanding of the effects of COVID-19 on
children, and also to assist authorities and health
professionals in developing recommendations for
diagnosis and treatment, we aimed to perform a
systematic review, complying with the Preferred

Reported Items for Systematic Reviews and Meta-
Analysis (PRISMA) statement, followed by meta-
analysis of results of published pediatric COVID-
19 studies. Thus, our study aims to identify the
clinical features of children with COVID-19 and
to relate them to laboratory findings on potential
markers of poorer outcomes, such as evidence of
organ dysfunction and evidence of superimposed
bacterial infection.

2. METHODS

2.1. Search strategy, study selection and
eligibility criteria

The search was conducted for published or
unpublished (pre-print or even pre-proof accepted)
studies in several electronic databases (Pubmed,
Scopus, SciELO, Cochrane Library, Web of
Science, EMBASE and Google Scholar) using the
terms (COVID-19 OR Coronavirus OR “Corona
virus” OR Coronaviruses OR 2019-nCoV OR
SARS-CoV OR MERS-CoV) AND (children OR
pediatric OR pediatrics). Following the PRISMA
statement [5, 6], titles and abstracts of records
retrieved were screened and the full texts of those
considered relevant were analyzed. Two authors
independently performed the literature search,
with disagreements resolved by consensus with a
third author. To be included in this work, articles
must report cases with demographical, clinical,
laboratory and image features of real-time reverse
transcriptase polymerase chain reaction (rRT-
PCR)-confirmed COVID-19 infection in children.
For assessing epidemiologic, clinical, laboratorial,
and imaging characteristics eligible study designs
were case series, cross-sectional studies, case
reports and cohort studies. Article language limit
was not set, and we included publications from
January 1, 2020 until April 19, 2020. Review
articles, opinion articles and letters not presenting
original data were excluded.

2.2. Data extraction and synthesis

Two authors independently assessed and extracted
the data. Information was collected on the type of
publication, the publishing institution, country,
date of publication, the number of reported cases,
age, gender, comorbidities, exposure setting, clinical
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features, laboratory findings, imaging findings
(chest X-ray or chest CT), complications, and cases
at intensive care unit (ICU) and outcomes were
filled independently by two investigators. A third
researcher checked the article list and data extraction
to ensure that there were no duplicate articles or
duplicate information of the same patient and
resolved discrepancies about study inclusion.

2.3. Risk of bias assessment

The quality of each included study was assessed
using the Institute of Health Economics (IHE)
quality appraisal checklist for case series [7], the
critical appraisal tool AXIS for -cross-sectional
studies [8] and the Newcastle-Ottawa Scale (NOS)
for cohort studies [9]. Following the recommendation
of IHE we decided to remove from the checklist
the items that are not applicable to this work. We
considered ten criteria (items 1, 2, 3,4, 5, 6, 7, 10,
12 and 19). The results were summarized by the
scoring method; for the “Yes” items, the score was 1,
and for the “No” items, the score was 0. The higher
the total score, the lower the risk of bias. The
Newcastle-Ottawa Scale takes into consideration
the selection, comparability, and ascertainment of
outcome. The studies with scores >7 were defined
as high quality. The AXIS tool assesses the quality
of bias according to 20 criteria that focuses mainly
on the presented methods and results. Each
criterion is answered by “Yes”, “No” or “Do not
know”. As this tool does not provide a numerical
scale for assessing the quality of the study, a
degree of subjective assessment was required. The
studies were classified as High, Moderate or Low
quality. The studies’ classification was independently
assigned by two authors and discrepancies in
assessment were resolved through discussions
between the authors or by consultation with a
third investigator.

2.4. Outcomes

We defined comorbidities, clinical features, radiologic
and laboratory findings, exposure setting and
complications as the main outcomes.

2.5. Meta-analysis

Data statistical analysis was performed using
Comprehensive Meta-Analysis software (Version
2.0). The forest plots were generated to illustrate

the prevalence and the weight prevalence estimates
along with the 95% confidence interval (CI), using
the random effects model. The I-squared statistic
(I) was used as a measure of inconsistency across
the findings of the studies. Two different analyses
were used to assess the potential impact of publication
bias on the meta-analysis. One analysis is a funnel
plot in which the logit of event rate was plotted
against their corresponding standard error (SE). In
the absence of publication bias, the studies will be
symmetrically distributed about the weighted event
rate. Since its interpretation is largely subjective,
Egger’s regression test was also performed.

3. RESULTS

3.1. Included studies and characteristics

Complying with the PRISMA statement, the initial
search identified 734 articles with potential to be
included in this meta-analysis. Figure 1 shows the
progression details of the database search
regarding the epidemiological, clinical, laboratorial,
and imaging features of children diagnosed with
COVID-19. After all the steps, 73 studies (4240
patients) were considered suitable for performing
qualitative analysis, 42 of them (4188 patients) for
quantitative analyses and 31 case reports for
descriptive analysis. Among the reasons to exclude
studies were lack of information on molecular
diagnosis and lack of results in terms of the
outcomes of interest. The list of studies included
in this work and their main characteristics are
summarized in Table 1 and Table 12. All of them were
published between January 1, and April 19, 2020

The demographical characteristics and comorbidities
of the study subjects are presented in Table 2. The
clinical characteristics of the subjects are summarized
in Table 3. The summary of the laboratory and
radiologic findings are shown in Tables 4 and 5,
respectively. The complications, secondary infections,
exposure setting, and outcomes are presented in
Tables 6, 7, 8 and 9, respectively.

3.2. Risk of publication bias

In the present meta-analysis, the 43 eligible studies
were evaluated, independently, by two investigators
according to the most adequate critical appraisal
tool. The results found in the assessment of the
risk of publication bias are summarized in Table 1.
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Figure 1. PRISMA flow-diagram of database search, study selection and articles included in the
systematic review with meta-analysis.

Table 1. Main characteristics of the included studies in this systematic review with meta-analysis.

Date .
Author Journal (DDIMM) Country Study type N | Quality score | Reference
Ma, H. et al. Chinese Journal of 10/02 China Case series 2 6 [29]
Radiology

Wei, M. et al. JAMA 14/02 China Case series 9 7 [30]

Kai, F. etal. Zh"“ghuzah?r KeZa 16/02 China Case series 15 7 [31]

Wang, X. F.etal. | Zhonghua Er Ke Za Zhi 17/02 China Cross-sectional 34 | Moderate/High [32]

Liu, M. et al. J. Comput. Assist. 25/02 China Case series 5 6 [33]
Tomogr.

Xia, W. et al. Pediatr. Pulmonol. 26/02 China Case series 20 6 [34]

Zhou, Y. etal. CJCP 27/02 China Case series 9 7 [35]

Cai, J. etal. Clin. Infect. Dis. 28/02 China Case series 10 6 [36]

Wang, D. et al. Zhonghuzah]iir KeZa 02/03 China Cross-sectional 31 Moderate [37]

Chen, C. etal, | LancetChild Adolesc | 504 China | Cross-sectional | 31 High [38]
Health

Yao-Ling, M. et al. CIJCP 03/03 China Cross-sectional 115 | Moderate/High [39]

Hu, Z. et al. Sci. China Life Sci. 04/03 China Case series 6 8 [40]

Tang, A. etal. Medrvix 10/03 China Case series 26 6 [41]
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Table 1 continued...

Li, W.etal. Pediatr. Radiol. 11/03 China Case series 5 6 [42]
Xu, Y. etal. Nat. Med. 13/03 China Case series 10 6 [43]
Journal of Shandong
Zhang, X. et al. University (health 17/03 China Case series 10 6 [44]
sciences)
Lu, X. etal. NEIM 18/03 China Cross-sectional 171 Moderate [45]
Yu, H. et al. Medrxiv 18/03 China Cross-sectional 82 | Low/Moderate [46]
Sun, D. et al. World J. Pediatr. 19/03 China Case series 8 6 [47]
Wu, Q. etal. Medrvix 23/03 China Cross-sectional 74 High [19]
Zheng, F. et al. Curr. Med. Sci. 24/03 China Case series 25 8 [48]
Qiu, H. et al. Lancet Infect. Dis. 25/03 China Cohort study 36 8 [49]
Su, L. etal. Emerg Microbes Infect. 25/03 China Case series 9 7 [50]
Chen, M. et al. Research Square 27/03 China Case series 10 7 [51]
Liu, W. et al. NEIM China Case series 6 8 [52]
Wang, Y. et al. Lancet Infect. Dis. 02/04 China Cross-sectional 74 High [53]
Tan, Y. P. etal. J. Clin. Virol. 03/04 China Case series 10 8 [54]
Chen, A. et al. Radio}ncl:;?r‘;‘éthorac 06/04 China Case series 14 9 [55]
Han, Y-n. et al. J. Med. Virol. 06/04 China Case series 7 7 [56]
Bo, L. etal. Indian Pediatr. 07/04 China Cross-sectional 134 Moderate [57]
Tagarro, A. et al. JAMA Pediatr 08/04 Spain Cross-sectional 41 High [58]
Zhu, L. etal. Pediatr. Pulmonol. 08/04 China Case series 10 8 [59]
Hua, C-H. et al. Lancet Infect. Dis. 09/04 China Cross-sectional 43 High [60]
Qiu, L. et al. Lancet 09/04 China Case series 25 9 [17]
Xie, M. et al. Lancet 09/04 China Case series 9 8 [61]
CDC COVID-19 Morbidity and United
Response Team et Mortality Weekly 10/04 States of - 2572 - [62]
al. Report America
Chen, J. et al. Genes & Diseases 14/04 China Case series 12 9 [63]
Ma, H. et al. Lancet Infect. Dis. 14/04 China Cross-sectional 50 High [64]
Du, W. etal. Infection 16/04 China Case series 14 9 [65]
Xia, W. et al. Front. Pediatr. 16/04 China Cross-sectional 114 High [66]
Liu, S. etal. Lancet Infect. Dis. 23/04 China Cross-sectional 248 High [67]
Xu, H. et al. Ann. Transl. Med. 24/04 China Cross-sectional 32 High [68]

Most of the studies were classified as high quality.
It is important to note, however, that the assessment of
quality of studies is a subjective task because it is
based on the personal judgments of the review authors.

3.3. Meta-analysis results

The meta-analysis results are summarized in Table 10
and in the forest plots (Supplementary Figure 1).

3.3.1. Demographical characteristics and
comorbidities

The mean age of patients among the included studies
was 6.5 years (95% CI: 4.2-8.9 years), 46.7% (95%
CI: 43.5-49.9%) of the children being female. 10.0%
(95% CI: 5.9-16.4%) of the patients presented
comorbidities, with 7.6% (95% CI: 3.2-17.0%) of
cases reporting congenital heart disease, 1.2%
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Table 8. Exposure setting.

Exposure setting N (%0)

[58] g Q

xe] e £ e

Author (Dgfl\t/fM) N NA 2 pis = E e §

g g s = 2

2 2 g8 ° 1"

w g °
3

Ma, H. et al, 10/02 22 5 - - 17 (100.0) - [29]
Wei, M. et al. 14/02 9 0 | 931000) | 7(77.8 | 9(100.0) - [30]
Kai, F. etal. 16/02 15 0 i 32000 | 12(300) - 31]
Xia, W. et al. 26/02 20 0 13 (65.0) - 13(650) | 7(350) | [34]
Zhou, Y. et al, 27/02 9 0 | 9(1000) | 3(333) | 9(100.0) - 35]
Cai, J. etal. 28/02 10 0 7(700) | 2(00) | 8(800) | 1(10.0) | [36]
Wang, D. et al, 02/03 31 0 | 28(903) | 9(290) | 21(67.7) - [37]
Chen, C. et al. 03/03 31 0 | 29(93.5) 0 i 162) | [38]
Yao-Ling, M. etal. |  03/03 115 0 | 1050913) | 115(100.0) i - [39]
Hu, Z. etal. 04/03 6 0 i 3(50.0) | 6(1000) - [40]
Li, W.etal. 11/03 5 0 4(80.0) | 1(20.0) i - [42]
Xu, Y. etal. 13/03 10 0 7(700) | 7(700) | 4(40.0) - [43]
Zhang, X. et al. 17/03 10 0 | 10(100.0) - i - [44]
Lu, X etal. 18/03 171 0 | 15490.1) - 133(77.8) | 15(88) | [45]
Yu, H. etal. 18/03 82 0 - 82 (100.0) i - [46]
Sun, D. et al. 19/03 8 0 5625 | 8(100.0) | 5(625) - [47]
Wu, Q. etal. 23/03 74 6 | 65(956) - i 3@ | [19]
Zheng, F. et al, 24/03 25 4 16(762) | 5238 | 16(762) - [48]
Qiu, H. et al, 25/03 36 0 | 32(889) | 12(333) | 32(389) - [49]
Su, L. etal. 25/03 9 0 | 90000) | 6667 | 91000 | 222) | [50]
Chen, M. et al, 27/03 10 0 6(60.0) | 3(30.0) | 6(60.0) | 1(10.0) | [51]
Liu, W etal. 02/04 6 0 i 5(83.3) i 1167 | [52]
Wang, Y. et al. 02/04 74 0 | 74(100.0) - 74 (100.0) - [53]
Wang, X. F. et al, 12/02 34 0 | 28(324) | 26(76.5) i - [32]
Tan, Y. P etal. 03/04 10 0 | 10100.0) | 4(100) | 10(100.0) - [54]
Chen, A. et al, 06/04 14 - i 10(714) | 4(28.6) - [55]
Han, Y -n. et al. 06/04 7 0 - - 7(100.0) - [56]
Tagarro, A. et al, 08/04 41 0 - - 16(39.0) | 25(61.0) | [58]
Zhu, L. etal, 08/04 10 0 7(700) | 3(300) | 7(70.0) - [59]
Hua, C-H_ et al. 09/04 43 0 | 40930 | 20@65) i 3(7.0) | [60]
Qiu, L etal. 09/04 25 0 31200 | 2(80) i 20(80.0) | [17]
Xie, M. etal. 09/04 9 0 8(889) | 9(1000) i - [61]
Ref}iiSEOTZ;EgEaL 10/04 2572 | 2388 . 16(87) | 168(913) - [62]
Chen, J. etal. 14/04 12 i 4(333) | 8(677) - [63]
Ma, H. et al, 14/04 50 40(300) | 10) i 9(180) | [64]
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Table 8 continued...

Du, W. etal. 16/04 14 0 14 (100.0) 0 - - [65]
Liu, S. et al. 23/04 248 0 - 240 (97.2) - 8(2.8) | [67]
Xu, H. etal. 24/04 32 0 29(90.6) | 12(37.5) - - [68]

NA - not available.

Table 9. Outcomes.

Outcomes N (%)
o c
Date % '% ) S %
Author (DDIMM) N NA % 8 % % 2\ E E
1 = = 2 i
@D o © o
I e=
Ma, H. et al. 10/02 2 0 17 (77.3) - - 5227 | [29]
Wei, M. etal. 14/02 9 0 9 (100.0) 0 - - [30]
Kai, F. etal, 16/02 15 0 15 (100.0) - 12,0 (7.0-17.0) | 5(333) | 31]
Xic, M. et al. 09/04 9 0 9 (100.0) - 11.6 (6.0-18.0) | 9(100.0) | [61]
Liu, M. etal. 25/02 0 5 (100.0) - 9.8 (4.0-14.0) | 5(1000) | [33]
Xia, W. etal. 26/02 20 0 20 (100.0) - 12,9 (8.0-20.0) | 18(90.0) | [34]
Zhou, Y. etal. 27/02 9 0 9 (100.0) 0 - - [35]
Cai, J. etal. 28/02 10 0 10 (100.0) - - 10 (100.0) | [36]
Wang, D. etal. 02/03 31 0 31 (100.0) - - 24(774) | [37]
Chen, C. etal. 03/03 31 0 31 (100.0) - - 23(742) | [38]
YaO'Ligf’ Mgt 03003 115 0 115 (100.0) 2(1.7) - ; [39]
Hu, Z. etal. 04/03 6 0 6 (100.0) 0 6.0(50-7.0) | 3(50.0) | [40]
Tang, A. et al. 10/03 26 0 26 (100.0) - 13.6 17(654) | [41]
Li, W. etal. 11/03 5 0 5 (100.0) - 13.0 (12.0-14.0) | 3(60.0) | [42]
Xu, Y. etal. 13/03 10 0 10 (100.0) 0 - 4400) | [43]
Zhang, X. et al. 17/03 10 0 10 (100.0) - - - [44]
Lu, X. etal. 18/03 171 0 171 (100.0) 3(1.8) - 149 87.1) | [45]
Yu, H. etal. 18/03 82 0 82 (100.0) 8(9.8) 112 60 (732) | [46]
Sun, D. et al. 19/03 8 0 8 (100.0) 8(100.0) | 182 (12.024.0) | 5(62.5) | [47]
Wu, Q. etal, 23/03 74 0 74 (100.0) - - 74(100.0) | [19]
Zheng, F. etal. 24/03 25 0 25 (100.0) 2(8.0) - 140) | [48]
Qiu, H. et al. 25/03 36 0 36 (100.0) - 14.0 36 (100.0) | [49]
Su, L. etal. 25/03 9 0 9 (100.0) 0 - 9(100.0) | [50]
Chen, M. etal. 27/03 10 0 10 (100.0) 0 18.0 (7.0-26.0) | 10(100.0) | [51]
Liu, W. etal. 02/04 6 0 6 (100.0) 1(167) | 7.5(50-13.0) | 6(1000) | [52]
Wang, Y. etal. 02/04 74 0 74 (100.0) 1(1.4) 10.0 66(89.2) | [53]
Wang, X.F.etal. | 17/02 34 0 34(100.0) - - 34(100.0) | [32]
Tan,Y.P.ctal. |  03/04 10 0 10 (100.0) : 17.2 (11.0-25.0) | 10(100.0) | [54]
Han, Y-n.etal. |  06/04 7 0 7 (100.0) - - 7(100.0) | [56]
Bo, L. etal. 07/04 2 0 22 (100.0) - - - [57]
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Tagarro, A. etal. | 08/04 41 25 (60.0) 4(9.7) — - [58]
Zhu, L. et al. 08/04 10 10 (100.0) - - 7(70.0) | [59]
Hua, C-H. et al. 09/04 43 43 (100.0) - 20.2 (3.0-32.0) 43 (100.0) [60]
Qiu, L. etal. 09/04 25 0 25 (100.0) 0 149 (8.0-25.0) | 25(100.0) | 7]
CDC COVID-19
Response Team 10/04 2572 | 1827 147 (19.7) 15 (2.0) ; . [62]
et al.
Chen, J. et al. 14/04 12 12 (100.0) - - - [63]
Ma, H. et al. 14/04 50 50 (100.0) - 11.8(8.2-13.8) | 38(76.0) | [64]
Du, W. etal. 16/04 14 14 (100.0) - - - [65]
. 114
Xia, W. et al. 16/04 114 0 114 (100.0) - - (100.0) [66]
Liu, S. etal. 23/04 248 248 (100.0) - - - [67]
Xu, H. et al. 24/04 32 32 (100.0) 0 - 32(100.0) | [68]
NA - Not available; ICU - intensive care unit.
Table 10. Meta-analysis results (see also the respective forest plots in Supplementary Figure 1).
Variables Number of Mean/ 95% ClI n Q 12 tau’ P-value
studies Prevalence
Age 14 6.5 4.2-8.9 292 1968.2 99.34 16.6 <0.001
Gender (Female) 42 46.7 43.5-49.9 3984 64.0 35.96 0.04 0.012
Comorbidities
Any comorbidity 15 10.0 59-16.4 1042 63.21 77.9 0.76 <0.001
Congenital heart 3 7.6 3.2-17.0 70 0.612 0 0 0.736
diseases
Cancer 4 1.2 0.5-3.3 393 2.08 0 0 0.556
Asthma 2 10.3 5.3-19.0 370 1.23 18.62 0.12 0.268
Clinical features
No symptoms/None 36 29.7 23.3-35.5 1389 137.2 74.5 0.45 <0.001
Fever 41 48.6 43.5-53.7 1754 123.1 67.5 0.22 <0.001
Cough 39 442 39.1-49.3 1633 107.1 64.5 0.20 <0.001
Pharyngitis or sore 16 9.6 5.1-17.3 1047 113.2 86.8 128 | <0.001
throat
Rhinorrhea 16 10.6 8.5-13.1 756 13.2 0 0 0.585
Nasal congestion 7 8.5 5.3-13.3 315 7.39 18.8 0.09 0.286
Tachypnea or 18 72 3.8-13.3 1114 92.1 81.5 124 | <0.001
dyspnea
Expectoration 8 19.3 10.1-33.9 480 37.2 81.2 0.74 <0.001
Headache or 13 6.7 3.1-14.0 855 59.46 79.8 1.53 | <0.001
dizziness
Nausea/abdominal 18 10.1 6.5-15.3 1106 56.4 69.9 0.60 | <0.001
pain or vomiting
Diarrhea 20 12.1 8.4-17.1 1137 51.9 63.4 043 <0.001
Anorexia 5 2.7 1.4-4.9 411 2.0 0 0 0.736
Fatigue or myalgia 18 7.7 4.7-12.4 1092 61.3 72.3 0.72 <0.001
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Table 10 continued...

Clustering of the symptoms
1 21 32.0 26.6-37.9 328 21.3 6.28 0.02 0.371
>2 21 35.6 25.6-47.1 328 52.8 62.1 0.64 <0.001
Radiologic findings
Anormal 35 66.4 60.2-72.1 930 87.0 60.9 0.31 <0.001
Unilateral 23 34.2 29.3-39.3 693 32.2 31.6 0.08 0.074
Bilateral 22 30.5 23.1-39.2 684 71.3 70.5 0.48 <0.001
GGO 27 39.0 31.7-46.7 925 90.8 71.4 0.40 <0.001
FS‘}II‘; d‘:fvssh 13 414 29.1-54.8 457 48.1 79.0 053 | <0.001
Consolidation 22.4 9.7-43.8 236 40.9 82.9 1.55 <0.001
Pleural effusion 3.9 1.7-8.4 214 5.14 0 0 0.643
Laboratory findings
Leukocytosis 22 14.5 10.7-19.3 673 37.9 44.6 0.25 0.013
Leukopenia 30 16.8 11.3-24.3 799 103.5 72.0 0.99 <0.001
Neutrophilia 11 17.1 10.0-27.7 399 36.2 72.5 0.58 <0.001
Neutropenia 11 14.5 7.1-27.3 399 44.1 77.3 1.18 <0.001
Lymphocytosis 26 25.5 17.3-35.9 725 117.3 78.7 0.97 <0.001
Lymphopenia 26 13.8 9.1-20.3 698 68.9 63.7 0.71 <0.001
Low hemoglobin 6 11.1 5.6-20.6 205 9.79 48.9 0.40 0.081
High hemoglobin 5 20.7 15.0-27.8 158 1.6 0 0 0.809
High platelets 7 11.5 7.5-17.2 197 4.87 0 0 0.521
Low platelets 49 1.8-12.7 205 8.3 39.8 0.63 0.14
High CRP 21 21.0 14.4-29.5 188 58.4 65.7 0.63 <0.001
High PCT 14 19.7 9.6-36.1 367 70.5 81.6 1.78 <0.001
High ESR 9 279 17.9-40.7 203 18.0 55.5 0.38 0.001
High AST 14 24.5 15.1-37.2 309 43.7 70.2 0.81 <0.001
High ALT 16 15.7 10.7-22.3 317 28.6 47.5 0.32 0.018
High D-dimer 8 19.9 13.1-29.1 143 8.39 16.6 0.09 0.299
High LDH 16 33.9 23.8-45.8 363 49.6 69.8 0.64 <0.001
High Creatinine 7.2 3.5-14.1 289 9.8 38.6 0.35 0.135
High CK 45.8 31.0-61.4 207 18.4 67.4 0.44 0.005
Exposure setting
Household 27 83.5 76.8-88.6 884 86.0 69.7 0.74 <0.001
Epidemic area 30 45.1 24.8-67.2 3490 563.5 94.9 5.82 <0.001
Contact with index 23 75.5 65.8-83.1 743 9.0 | 756 | 079 | <0.001
Complications

Hospitalization 41 96.9 92.3-98.8 2235 471.5 91.5 7.65 <0.001
ICU 17 5.1 2793 1377 43.1 62.9 0.89 <0.001
ARDS 2 3.6 0.6-19.8 107 2.4 59.2 1.13 0.118
Secondary infection 11 27.5 19.0-38.1 767 67.3 85.1 0.53 <0.001
-RSV 43 2.1-8.5 469 7.9 24.0 0.23 0.246

- Cytomegalovirus 4.2 1.8-9.2 210 3.7 18.8 0.15 0.296
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- Epstein-Barr 4 56 2.5-12.0 215 5.0 40.6 0.3 0.168
virus

- Influenza virus 9 4.5 1.4-13.2 559 38.5 79.2 2.4 <0.001

- Mycoplasma 11 21.5 14.4-30.8 727 552 81.9 051 | <0.001

- Other bacteria 3 13 0.4-4.1 241 0.45 0 0 0.799
Septic chock 4 6.0 2.0-16.5 156 0.07 50.6 0.66 0.108
MODS 4 38 0.6-15.0 311 113 73.3 2.09 0.01

Outcomes
Deaths 3 0.4 0.2-1.0 164 | 038 | o0 0o | 082

CI - confidence interval; GGO - Ground glass opacities; CRP - C-reactive protein; PCT - procalcitonin; ESR - erythrocyte
sedimentation rate; AST - aspartate transaminase; ALT - alanine transaminase; LDH - lactate dehydrogenase; CK - creatine
kinase; ICU - intensive care unit; RSV - respiratory syncytial virus; MODS - multi-organ dysfunction syndrome.

Table 11. Case reports included in this systematic review.

Author Journal Date (DD/MM) Country N Reference
Chan, J.F. W.etal. Lancet 24/01 China 1 [69]
Cai,J. H. etal. Zhonghua Er Ke Za Zhi 04/02 China 1 [70]
Deng, H. et al. Chinese J. Pediatr. Emerg. Med. 07/02 China 2 [71]
Zhang, Y. H. et al. Zhonghua Er Ke Za Zhi 11/02 China 1 [72]
Chen, F. et al. Zhonghua Er Ke Za Zhi 11/02 China 1 [73]
Wang, J. et al. Chin. J. Contemp. Pediatr. 16/02 China 1 [74]
Lingkong, Z. et al. Zhonghua Er Ke Za Zhi 17/02 China 1 [75]
Le, H. T. etal. Lancet Child Adolesc Health 23/02 Vietnam 1 [76]
Pan, X. et al. Lancet Infect. Dis. 24/02 China 1 [77]
Quan, S. et al. Chinese J. Pediatr. Emerg. Med. 25/02 China 1 [78]
Zhang, G. X. et al. Chin. J. Contemp. Pediatr. 26/02 China 1 [79]
Kam, K. et al. Clin. Infect. Dis. 28/02 China 1 [80]
Wang, S. et al. Clin. Infect. Dis. 12/03 China 1 [81]
Xing, Y. et al. Medrxiv 13/03 China 3 [82]
Ji, L. N.etal. World J. Pediatr. 16/03 China 2 [83]
Cui, Y. etal. J. Infect. Dis. 17/03 China 1 [84]
Li, Y. etal. Pediatr Pulmonol 18/03 China 2 [85]
He, J. etal. Lancet Child Adolesc Heath 20/03 China 2 [86]
Liu, H. et al. J. Infect. 21/03 China 4 [87]
Lou, X. X. etal. J. Paediatr. Child Health 22/03 China 3 [88]
Qian, G. et al. Clin. Infect. Dis. 23/03 China 1 [89]
Park,J. Y. et al. J. Korean Med. Sci. 23/03 Korea 1 [90]
Zeng, L. et al. JAMA Pediatr 26/03 China 3 [91]
Yin, X. et al. Radiol. Infect. Dis. 27/03 China 1 [92]
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Table 11. continued...

Escalera-Antezana, J. et al. Travel Med. Infect. Dis. 27/03 Bolivia 2 [93]
Zhang, T. et al. J. Med. Virol. 29/03 China 3 [94]
Rahimzadeh, G. et al. J. Pediatr. Rev. 01/04 Iran 3 [95]
Canarutto, D. et al. Pediatr. Pulmonol. 06/04 Italy 1 [96]
Lin, J. et al. Pediatr. Pulmonol. 06/04 China 1 [97]
Jones, V. C. et al. Hosp. Pediatr. 07/04 Un‘fd States of | [22]
merica
Zhang, Z-J. et al. Eur. Respir. J. 08/04 China 4 [98]
Table 12. Summary of the case report findings. Table 12 continued...
Variables (N=52) Events/N (%) or mean Leukopenia 4/36 (11.1)
Age 4.66 £ 452 Lymphocytosis 14/30 (46.7)
Sex (Female) | 19/52 (36.5) Lymphopenia 4/30 (13.3)
__Comorbidities Neutrophilia 521 (23.8)
Any comorbidity | 0 -
Clinical features .Neutropenla . 10/21 (47.6)
No symptoms/None 5/51 (9.8) High hemoglobin 0
Fever 35/51 (68.6) Low hemoglobin 7/21 (33.3)
Cough 19/51 (37.3) High platelets 5/23 (21.7)
Pharyngitis or sore throat 4/51 (7.8) Low platelets 1/23 (4.3)
Nasal congestion 5/51 (7.8) High PCT 9/17 (52.9)
Tachypnea or dyspnea 8/51 (15.7) Hich ESR 5710 (60.0
Expectoration 2/51 (3.9) .lg (60.0)
Headache or dizziness 3/51 (5.9) High AST 4/17(23.5)
i i High ALT 2/16 (12.5
Nausea/abdom.mal pain or 7/51 (13.7) : g . (12.5)
vomiting High D-dimer 1/8 (12.5)
_Anorexia 3/51(7.8) High Creatinine 1/10 (10.0)
Fatigue or myalgia 6/51 (11.8) £ -
Lethargy 4/51 (7.8) Xposure setting
Household 41/49 (83.7)

Clustering of the symptoms

0 5/45 (11.1) Epidemic area 24/49 (49.0)
1 12/45 (26.7) Contact with index case 35/49 (71.4)
>2 28/45 (62.2) Complications
Radiologic findings Acute respiratory distress 25
Normal 15/47 (31.9) syndrome (40.0)
Anormal 32/47 (68.1) Acute cardiac injury 1/5 (20.0)
Unilateral 7/11 (63.6) Acute kidney injury 1/5 (20.0)
Bilateral 4/11 (36.4) Acute liver injury 1/5 (20.0)
- GGO 1122 (30.0) Secondary infection 3/5(60.0)
Fine mesh shadows 6/22 (27.3)

Consolidation 7/22 (31.8) -RSV 1333.3)
Pleural effusion 1/22 (4.5) - Influenza virus 13 (33.3)
Laboratory findings - Other bacteria 1/3 (33.3)
Leukocytosis 9/36 (25.0) Septic chock 1/5(20.0)
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Outcomes

Hospitalization 49/51 (96.1)
ICU 4/51 (7.8)
Discharge 24/51 (47.1)
Deaths 0

GGO - Ground glass opacities; CRP - C-reactive protein;
PCT - procalcitonin; ESR - erythrocyte sedimentation rate;
AST - aspartate transaminase; ALT - alanine transaminase;
LDH - lactate dehydrogenase; RSV - respiratory syncytial
virus; ICU - intensive care unit.

(95% CI: 0.5-3.3%) diagnosed with cancer and
10.3% (95% CI: 5.3-19.0%) presented asthma
(Table 10, Supplementary Figure 1).

3.3.2. Clinical features and clustering of the
symptoms

Regarding the clinical features, the most commonly
found among children were fever (48.6%, 95% CI:
43.5-53.7%), cough (44.2%, 95% CI: 39.1-49.3%)
and expectoration (19.3%, 95% CI: 10.1-33.9%)).
It is important to note that 29.7% (95% CI: 23.3-
35.5%) of the children did not report any symptom.
Some gastrointestinal claims, namely nausea,
abdominal pain or vomiting and diarrhea were also
reported, among others (Table 10, Supplementary
Figure 1).

In 35.6% (95% CI: 25.6-47.1%) of the cases,
children stated 2 or more symptoms and in 32.0%
(95% CI: 25.6-47.1%) only one symptom was
identified (Table 10, Supplementary Figure 1).

3.3.3. Radiologic findings

The radiologic images of 66.4% (95% CI: 60.2-
72.1%) of the children were considered abnormal,
with 34.2% (95% CI: 29.3-39.3%) of the cases being
unilateral pneumonia, and in 30.5% (95% CI:
23.1-39.2%) of the cases the infection compromises
the two lungs. Furthermore, fine mesh shadows
and ground glass opacities (GGO) were found in
41.4% (95%CI: 29.1-54.8%) and in 39.0% (95%
CI: 31.7-46.7%) of the cases, respectively. Other
radiologic findings like consolidation and pleural
effusion were also reported (Table 10,
Supplementary Figure 1).

3.3.4. Laboratory findings

Regarding the laboratory findings, high C-reactive
protein (CRP) (21.0%, 95% CI: 14.4-29.5%), high

procalcitonin (PCT) (19.7%, 95% CI: 9.6-36.1%),
high erythrocyte sedimentation rate (ESR) (27.9%,
95% CI: 17.9-40.7%), high aspartate transaminase
(AST) (24.5%, 95% CI: 15.1-37.2%), high alanine
transaminase (ALT) (15.7%, 95% CI: 10.7-22.3%),
high D-dimer (19.9%, 95% CI: 13.1-29.1%), high
lactate dehydrogenase (LDH) (33.9%, 95% CI:
23.8-45.8%) and high creatine kinase (CK) (45.8%,
95% CI: 31.0-61.4%) were the most prevalent results.
Lymphocytosis (25.5%, 95% CI: 17.3-35.9%) and
high hemoglobin (20.7%, 95% CI: 15.0-27.8%)
were also found, among other laboratory findings
(Table 10, Supplementary Figure 1).

3.3.5. Exposure setting

Most of the children contacted with the new
coronavirus in their household environment (83.5%,
95% CI: 76.8-88.6%), or by contact with an index
case (75.5%, 95% CI: 65.8-83.1%). 45.1% (95%
CI: 24.8-67.2%) of the children became infected
after being present in an epidemic area (Table 10,
Supplementary Figure 1).

3.3.6. Complications and outcomes

Among the children, 96.9% (95% CI: 92.3-98.8%)
required hospitalization, and 5.1% (95% CI: 2.7-
9.3%) needed intensive care unit (ICU) assistance.
Secondary infections caused by other virus
(respiratory syncytial virus (RSV), cytomegalovirus,
Epstein-Barr virus, influenza virus) or even by
bacteria were reported for 27.5% (95% CI: 19.0-
38.1%) of the cases. An important finding was
that 21.5% (95% CI: 14.4-30.8%) of the children
presented secondary infection caused by Mycoplasma
(Table 10, Supplementary Figure 1). Death only
occurred for 0.4% (95% CI: 0.2-1.0%) of the
cases (Table 10, Supplementary Figure 1).

3.4. Publication bias

Publication bias was assessed with a funnel plot of
standard error by logit event, with no evidence of bias
(Supplementary Figure 2). Additionally, the Egger’s
regression test (P-value = 0.1522) suggested that
there was no notable evidence of publication of bias.

3.5. Case reports

We found 31 case report articles (Table 11),
summarizing 52 cases of COVID-19. The mean age
was 4.66 £ 4.52 years, 36.5% of children being
female. The most common clinical features were
fever (68.6%) and cough (37.3%). A case report
included in this study described the case of a
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6-month-old infant diagnosed with Kawasaki disease
and COVID-19. In addition to the symptoms
reported in Table 12, the child also developed a
maculopapular rash, limbic-sparing conjunctivitis,
prominent tongue papilla and swelling of the hands
and lower extremities. Regarding the radiologic
images, 68.1% of patients had abnormal findings,
GGO being the most common finding (50.0%)
Lymphocytosis (46.7%), neutropenia (47.6%),
high CRP (44.1%), high PCT (52.9%) and high
ESR (60.0%) were the most common laboratory
findings. Among the complications, 40.0% presented
acute respiratory distress syndrome (ARDS) and
60.0% secondary infections. Most of the cases
described in these case reports were hospitalized
(96.1%) and 7.8% needed ICU assistance.

4. DISCUSSION

The World Health Organization declared the
COVID-19 as a pandemic health emergency [10].
Person-to-person transmission of the new coronavirus
occurs primarily through close contact with an
infected person, mainly via respiratory droplets
and after touching contaminated objects [10].

In the early stages of the outbreak, COVID-19
was predominantly more prevalent among adults
with more than 15-years-old, and the proportion
of confirmed cases among children was relatively
small [11, 12]. Angiotensin converting enzyme II
(ACE2) is known to be the cell receptor for
SARS-CoV-2 and it is speculated that children
were less sensitive to this new coronavirus since
the maturity and function (binding ability) of
ACE2 in children may be lower than in adults
[13]. The first COVID-19 pediatric case was
reported on January 20, 2020, in a 10-year-old
boy from Shenzhen, China, whose family had
visited Wuhan. Since then, however, more regions
have launched coronavirus detection campaigns
and, since younger children cannot wear masks
and have not taken other special preventive and
control measures, the number of cases of infection
in children has increased significantly, especially
in younger age groups [11, 12]. Limited data are
available on the prevalence of COVID-19 in
pediatric populations because children were rarely
tested for the virus in the earlier phase of the
outbreak [11, 12]. The epidemic characteristics of
COVID-19 in children are not yet clear, which poses
a serious challenge to pediatric medical workers [14].

This systematic review with meta-analysis summarizes
the current available information regarding the
pediatric COVID-19. Although some meta-analyses
dealing with COVID-19 in children were previously
performed [15, 16] the present meta-analysis
includes more studies and consequently a large
number of children, which increases the statistical
power of the results now obtained, allowing for a
better understanding of the clinical features, radiologic
and laboratory findings, and potential complications
of the pediatric cases of COVID-19.

Our results indicate that, in general, children infected
with SARS-CoV-2 were asymptomatic or present
only mild symptoms like sore throat and nasal
congestion, or even minor gastrointestinal symptoms
like nausea or diarrhea. It is suggested that prior
infections and frequent immunizations with routine
vaccines (like BCG) may contribute to better
immunity against SARS-CoV-2 infection in very
young children [17]. Symptomatic infection with
the new coronavirus is not common in children,
which may be also due to higher respiratory reserve,
fewer underlying diseases, and more effective innate
immune response in this group [18]. Relatively
stronger humoral responses in children may also
contribute to this phenomenon. Innate immunity
can react more rapidly in response to pathogen
invasion than adaptive immunity [19]. Otherwise,
the symptoms more frequently described in
COVID-19-positive children were fever and cough.
Furthermore, at radiologic level, GGO and fine mesh
shadows were often noticed, and at laboratory level,
lymphocytosis and leukopenia were observed. These
general conclusions are in agreement with the
previous meta-analysis of pediatric COVID-19
[15, 16]. There are no significant differences in
these general results when compared with the
meta-analysis findings of SARS-CoV-2 infected
adults [20, 21].

Recently, a potential link between COVID-19
infection and the development of Kawasaki disease
in children has been hypothesized [22, 23]. Kawasaki
disease is an acute pediatric multisystem vasculitis,
primarily affecting individuals between the ages
of 6 months and 5-year-old and is the primary cause
of acquired heart disease within the pediatric
population of industrialized nations [22, 23]. The
cause of Kawasaki disease remains unknown,
despite several decades of investigation, but some
evidence suggests that an infection can trigger the
rise of the disease [22, 23].
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Our results have shown that, generally, children
infected with SARS-CoV-2 presented thrombocytosis
that may indicate the development of coronary
artery disease [24], high ESR that is associated with
acute inflammation [24], high CRP that can
predict cardiac sequelae [24], and liver function
tests showing evidence of hepatic inflammation
[24] (high AST and ALT), which all together are
common biochemical features found in patients
with Kawasaki disease [24]. Moreover, our results
demonstrated that the infected children also
presented high levels of CK that may be an
indication of damage in CK-rich tissue (such as in
rhabdomyolysis, myocardial infarction, myositis
and myocarditis) [24], high levels of D-dimer that
are related with deep venous thrombosis, pulmonary
embolism or disseminated intravascular coagulation
[24], high PCT that may be a signal of systemic
inflammatory syndrome and sepsis in children
[25], and high LDH levels that indicates tissue
damage caused by infections [24]. These results are
consistent with Kawasaki disease physiopathology.
In a broader approach, the set of these altered
biomarkers related with thromboembolic disease
and inflammation condition, together with persistent
fever, are consistent with MIS-C that are now
being described as appearing in some children
diagnosed with COVID-19.

Other important finding of our work was the
prevalence of secondary infections in children,
mainly caused by Mycoplasma. Mycoplasma
pneumonia is a common childhood pathogen in
older children. Since the co-infection rate was
elevated in children, it is plausible to think that
SARS-CoV-2 co-infection with Mycoplasma may
prolong the time from onset to becoming virus-
negative [17]. Accumulating evidence shows that
microbial co-infection increases the risk of disease
severity in humans and there have been very few
studies about SARS-CoV-2 co-infection with other
pathogens [26, 27]. Co-infection may significantly
inhibit the immune system of host, increasing the
intolerance to the antibacterial therapy, and may
be detrimental to the prognosis of the disease [26,
27]. These results suggest that more attention
should be given to SARS-CoV-2 infected children
who also have co-infection with other respiratory
pathogens. The high co-infection rate observed in
children highlights the importance of SARS-CoV-2

screening, especially during the peak season for colds,
influenza, and other respiratory illnesses [26, 27].

Other authors have previously suggested that an
approach that relies on certifying potential markers
of poorer outcomes, such as evidence of organ
dysfunction and of superimposed bacterial infection
should be assessed in children in an earlier stage
of SARS-CoV-2 infection [28]. As all the works,
the present meta-analysis presents some limitations,
namely, the degree of heterogeneity (P-value < 0.05)
that indicates some inconsistency across the included
studies. Furthermore, almost all the included studies
were performed in China. It would be better to
include studies with a broad geographic distribution
to get a more comprehensive understanding of
pediatric cases of COVID-19. Due to the rapid
emergence of COVID-19-related publications, the
results of this meta-analysis may be outdated
relatively soon.

5. CONCLUSIONS

This work showed that pediatric cases of COVID-
19 are generally asymptomatic with fever and cough
being the symptoms most frequently observed.
The radiologic images often show GGO and fine
mesh shadows, indicating lung damages. The
overall laboratory biomarkers show a scenario of
inflammation consistent with MIS-C, which can
be related with some cases of Kawasaki disease
being diagnosed in post-SARS-CoV-2 infected
children. The high co-infection rate, particularly
with Mycoplasma, may be a factor that worsens
the clinical condition of infected children.
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Demographical characteristics
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Study name Statistics foreach study Mean and 95% CI
Standard Lower U pper
Mean efmror limnit lirnit pMalue
Weil etal 0,550 0,100 0,354 0,745 0,000 b
FengK et al. 7,870 0,748 6 402 9,333 0,000
Jighao C etal 6,170 1,202 3815 8,525 0,000
Tang A &t al. 6,900 0,137 6631 7,169 0,000
XuY et al 7,540 1,866 3333 11,197 0,000
SunD etal 6,810 2,263 2375 11,245 0,003
SulLetal 3,600 0,900 1,836 5,364 0,000 ——
Qiu H etal. 2,300 0,533 7,157 9 443 0,000
Chen A et al. 4,720 0,908 2939 6,501 0,000 ——
Wang XF etal. 11,820 0514 10,912 12,928 0,000 L
XuH etal 2,700 1,002 6,736 10,664 0,000
Hua C-H =t al. 8,160 0521 5,944 9,376 0,000
Qiu L et al 3,130 0,542 2,088 4182 0,000 -
Chen C et al. 7,330 0781 5,799 3,861 0,000
6,533 1,213 4,156 8,910 0,000
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Supplementary Figure 1 continued...

Comorbidities

Any
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit p-Value
Xia W etal. 0,350 0177 0,574 0187 —
Jiehao C et al. 0,045 0,003 0,448 0,035 j——
Ma YL et al. 0,026 0,008 0,078 0,000 ;
Yu Het al. 0,012 0,002 0,081 0,000 -
Lu et al. 0,018 0,006 0,053 0,000 L ]
Zheng F etal. 0,160 0,061 0,357 0,002 -—
Su L et al 0,050 0,003 0,475 0,042 -
Wu Qetal 0,007 0,000 0,098 0,000 -
Tagarro A et al. 0,268 0,155 0,423 0,004 -
Wang Y et al. 0,189 0,115 0,295 0,000 L &
MaHetal B) 0,022 0,001 0,268 0,008 —
Han Y-n et al. 0,063 0,004 0,539 0,064
XuHetal 0,136 0,045 0,348 0,003 -
Giu L et al. 0,160 0,061 0,357 0,002 -—
CDC Covid 19 0,232 0,190 0,279 0,000 ®
0,100 0,059 0,164 0,000 o

1,00 -0,50 0,00 0,50 1,00

Congenital Heart Diseases

Study name Statistics for each study Eventrate and 95% CI
Event Lower Upper
rate limit limit p-Value
XiaW etal 0,100 0,025 0,324 0,003 o
Zheng F etal. 0,080 0,020 0,269 0,001 o—
QiuLetal 0,040 0,006 0,235 0,002
0,076 0,032 0,170 0,000 5]

-1,00 -0,50 0,00 0,50 1,00

Cancer
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit p-Value
Ma YL et al. 0,009 0,001 0,059 0,000
Yu H et al. 0,012 0,002 0,081 0,000
Lu et al. 0,006 0,001 0,040 0,000
Qiu L et al 0,040 0,006 0,235 0,002
0,012 0,005 0,033 0,000
-1,00 -0,50 0,00 050 1,00
Asthma
Study name Statistics for each study Event rate and 95% ClI
Event Lower Upper
rate limit limit p-Value
Qiu L et al. 0,040 0,006 0,235 0,002
CDC Covid 19 0,116 0,086 0,154 0,000 [ ]
0,103 0,053 0,190 0,000 Lo

-1,00 -0,50 0,00 050 1,00
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Supplementary Figure 1 continued...

Clinical features
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Supplementary Figure 1 continued...
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0,400 0,158 0,703 0,530
0,085 0,018 0,224 0,000
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0,007 a.000 0,088 Q.,000
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0,071 0,010 0,370 0,013
0,020 a.003 0,129 Q.,000
0,143 0,020 0,581 0,087
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0,012 0,004 0,037 0,000
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Supplementary Figure 1 continued...

Rhinorrhoea
Study name Statistics for each study Ewent rate and 95% CI
Ewent Lower Upper
rate limit lim it p-Value
WeiM et al 0111 0015 0,500 0,050
Xia W etal a) 0,150 0.048 0,376 0,008 ——
ZhouY etal 0111 0015 0,500 0,050
Jiehao C etal 0,200 0,050 0 54 0,080 —_——
Tang A et al. 0077 0018 0,281 0,001 o
LiW . etal 0.200 a.027 0.891 0215
Hu¥ etal 0,200 0,050 0. 541 0,080 B
Lu et al. 0,078 0.045 0127 0.000 L g
Chen A =t sl 0,143 0,028 0,427 a.019
Ma Hetal a) 0,160 o082 0,289 0,000 ——
HuHetal 0,156 0,087 0,325 0,001 ——
Hua C-H et al 0183 a.080 0,204 0.000 ——
Qiu L et al 0,160 0,081 0,357 o002 e
Chen C et al. 0.065 0018 0. 224 0.000 H—
CDC COVID-12 Response Teamet 8)072 0,048 0,108 0,000 L)
Zhang X et al 0,100 0014 0,487 0,037
0,108 0,085 0,131 0,000 Q0
-1,00 -0,50 0,00 0,50 1,00
Nasal congestion
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit p-Value
Feng K et al. 0,067 0,009 0,352 0,011
Jiehao Cet al. 0,300 0,100 0,624 0,220
Wang Detal 0,065 0,016 0,224 0,000 le—
Luetal 0,053 0,028 0,098 0,000
ZhengF et al. 0,080 0,020 0,269 0,001 -e—
XuHetal 0,094 0,031 0,254 0,000 -—
Chen Cetal. 0,097 0,032 0,261 0,000 -—
0,085 0,053 0,133 0,000 [

-1,00 -0,50 0,00 050 1,00

Tachypnea or dyspnea

Study name Statistics for each study Ewent rate and 95% Cl
Ewvent Lower Upper
rate limit lirn it p-Value
Xia W etal a) o100 0,025 0,224 0,003 ——
Zhou Y etal 0,050 0,003 0,475 0,042 ]
Jighao C et al 0,045 0,003 0,448 0,035 —
Wang D et al 0,016 0,001 0,208 0,004 —
XuY etal 0,045 0,003 0,448 0,035 e
YuHetal 0024 0,008 0,082 Q.000 »
Lu etal 0287 0224 0,359 Q.000 -
Sun D et al 0,944 0,495 0,997 0,052
Zheng F etal. 0080 0,020 0,269 0,001 [=l—
Qiu H et al. 0028 0,004 0,173 Q.000
Wul etal 0,027 0,007 0,102 Q.000
Zhu L =t al 0,045 0,003 0,448 0,035
Du'W et al 0,033 0,002 0,366 0,019
Han ¥-n et al 0,429 0,144 0.770 0,708 ——
Hua C-H et al 0,023 0,003 0,147 Q.000
Liu5 et al 0,016 0,008 0,042 Q.000
Qiu L etal 0,019 0,001 0,244 0,008
CDC COWID-12 Response Teamet 8]134 0,099 0,178 Q.000 )
0072 0,038 0,133 Q.000 e

-1,00 -0,50 0,00 0,50 1,00
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Expectoration
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper

rate limit limit p-Value
Wei Met al. 0111 0,015 0,500 0,050 -
LiW.etal 0,200 0,027 0,691 0,215 *
Wu Q et al. 0,027 0,007 0,102 0,000 | 3
WangY et al. 0297 0,204 0,411 0,001 &
Du W et al. 0071 0,010 0,370 0,013 [+—
Liu S etal 0319 0,264 0,379 0,000 ®
Qiu L etal 0,640 0,440 0,801 0,167 T
ChenCetal 0032 0,005 0,196 0,001 —

0193 010 0,339 0,000 <=

-1,00 -0,50 0,00 050 1,00

Headache or diziness

Study name Statistics for each study Ewvent rate and 95% CI
Ewent Lower Upper
rate limit lim it p-Value
Wang D et al. 0,057 0,032 0,281 0.000 -
Sun O et al 0,125 0017 0,537 0.089 i
Qiu H et al. 0,083 0,027 0,229 0,000 -—
WuQ etal 0,027 0,007 0,102 0.000 |
Zhu L et al 0,200 0,050 0,541 0,080 ——t
Chen J et al 0187 0,042 0,477 0,028 ——
Du'W et al 0,071 0.010 0,370 0.013 H—
XuHetal 0,063 0.016 0.218 0.000 H—
Hua C-H et al. 0,023 0.003 0,147 0.000
Liu 5 =t al. 0,004 0,001 0,028 0.000
Qiu L et al 0,019 0.001 0,244 0.008
Chen C et al. 0,032 0,005 0,193 0.001
CDC COVID-18 Response Teamet B1278 0,230 0,333 0.000 &
0,067 0,031 0,140 0.000 ]
-1,00 -0,50 0,00 0,50
Nausea/abdominal pain or vomiting
Study name Statistics for each study Ewvent rate and 95% CI
Ewent Lower U pper
rate limit lirn it p-Value
Xia W etal a) 0.100 0.025 0.324 0.003 —t—
Wang D et al. 0.065 0018 0.224 0.000 H—
Tang A et al. 0077 0.019 0,281 0.001 -—
XuY etal 0,045 0,003 0,448 0.035 H—
YuHetal 0,085 0,041 0,188 0.000 -
Lu et al. 0,064 0.038 0.112 0.000 L g
Sun D et al. 0,500 0.200 0.800 1.000
Zheng F etal 0,180 0,061 0,357 0,002 ——
Qiu H et al. 0,056 0014 0,197 0.000 [—
Liu W . et al 0,867 0,258 0.918 0,423 —_—
Zhu L et al 0,045 0,003 0,448 0,035 [—
Tan¥P etal 0,200 0,050 0,541 0,080 ——t
Du'W et al 0,033 0,002 0,388 0.019
Ma Hetal a) 0,040 0,010 0,148 0.000
Hua C-H et al 0,047 0,012 0,188 0,000
Liu 5 et al 0,024 0,011 0,053 0,000
Qiu L et al. 0,180 0,081 0,357 0,002 ——
C COVID-19 Response Teamet B)165 0127 0.212 0.000 »
0,101 0.065 0.153 0.000 i
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Study name

Xia W etal 8)
ZhouY etal
Jiehao C et al
Wang D et al.
Xu¥ etal

Lu etal

Sun D et al.
Zheng F etal.
WuQ etal.
Zhu L et al.
Liu M et al
Wang Y etal
Chen J et al
Du'W et al
Ma Hetal a)
HanY-netal
Hua C-H et al.
Liu 5 et al.
Qiu L et al

Study name

WuQetal
Du W et al.
Ma H et al_a)
Liu S et al.
Qiu L etal

Study name

Kia W et al a)
Zhou Y et al.
Wang D et al.
Xu Y et al.
Lu et al.

Sun D etal
Wu Q et al
Chen A et al
Xie M et al.
Chenl etal
Du W etal
MaHet al a)
XuH etal
Hua C-H et al.
Liu 5 et al
Qiu L et al
Chen C et al
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Diarrhea
Statistics for each study
Lower Upper
limit limit p-Value
0,048 0,376 0,008
0.003 0.475 0.042
0.003 0,448 0.035
0,032 0,281 0,000
0.100 0.624 0.220
0.054 0,140 0.000
0,125 0,715 0,484
0.039 0,313 0.001
0.013 0.118 0.000
0,003 0,448 0,035
0.027 0,691 0.215
0,074 0,233 0,000
0,131 0,824 0,258
0,002 0,366 0019
0,018 0,170 0,000
0,230 0,858 0,706
0,023 0,185 0,000
0.011 0,053 0,000
0112 0,442 0014
0,084 0,171 0,000
0,084 0,171 0,000
Anorexia
Statistics for each study
Lower Upper

limit limit p-Value
0,013 0,118 0,000
0,002 0,366 0,019
0,010 0,146 0,000
0,006 0,042 0,000
0,001 0,244 0,006
0,014 0,049 0,000

Fatigue or myalgia

Statistics for each study

Lower U pper

lirmit limit p-Value
0,007 0,282 0,004
0,003 0,475 0,042
0,032 0,281 0,000
0,003 0,448 0,035
0,045 0,127 0,000
0,017 0,537 0,069
0,028 0,152 0,000
0,071 0,454 0,048
0,015 0,500 0,050
0012 0,413 0,022
0,038 0,427 0,019
0,010 0,146 0,000
0,018 0,218 0,000
0,023 0,195 0,000
0,008 0,042 0,000
0,001 0,244 0,008
0,018 0,224 0,000
0182 0,278 0,000
0,047 0,124 0,000

-1,00 -0,50 0

-1.00

Ewvent rate and 95% CI

ML

-1,1,

]

Eventrate and 85% ClI

-0,50 0,00 050 1,00

Event rate and 95% CI

00 0,50

o
20.50 0.00 0.50

1,00

1.00
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1 symptom
Study name Statistics for each study Ewvent rate and 95% CI
Ewvent Lower Upper
rate limit lim it p-Walue
WeiM et al D.444 0.177 0.749 0. 729 —_—
Zhou Y et al 0,222 0,056 0.579 0.118 ——
Jighao C etal 0,300 0,100 0.624 0.220 —_—
Hu Z. et al D.187 0.023 D.631 D.142 *
Tang A etal 0.289 0,134 0 .467 0,024 ——
Liw. et al 0,083 0,005 D622 0.105
KuY et al 0.200 0.100 D.624 0.220 ——
SunD etal 0,058 0,002 0,505 0.052
Sul etal 0.333 0.111 0.687 0.327 —_——
WuQ etal 0,378 0,276 0.483 0,038 -
Liu W . et al. 0,071 0,004 05677 0.081
Chen A et al. 0,643 0,376 0,843 0,282 e s g
Zhu L et al 0.200 0.100 D.624 0.220 ——
Liu M et al. 0,082 0,005 0,622 0.105
Chen M et al 0,200 0,100 0.624 0,220 ———
Kie M etal 0,111 0,015 0.500 0,050
Tan¥P etal 0,400 0,158 0,703 0,530 .
XuH etal 0.313 0.177 0.480 0D.029 ——]
Qiu L et al 0.120 0.039 0.313 0.001 ———
ChenC etal 0,355 0,209 0,534 D.111 ——te
Zhang X et al. 0.400 0.158 0.703 0.530 —_—
0,320 0,266 0.379 0.000 L)
-1,00 -0,50 0,00 0,50 1,00
2 symptoms
Study name Statistics for each study Ewvent rate and 95% C|
Ewvent L ower Upper
rate limit lim it p-Value
WeiM et al 0,222 0.058 0,579 D.118 ——1
Zhou Y et al 0,222 0,058 0,579 0,118 ——
Jiehao C et al. 0,700 0,376 0,200 0. 220 1
Hu Z. et =l 0,071 0,004 0577 0,081 &
Tang A etal 0,385 0.221 0.579 0.244 —1
Li W. et al 0,200 0,027 0,881 0,215 —
KuY et al 0.800 0,297 0,842 0.530 —
Sun D etal 0,944 0,495 0,997 0.052 L
Sul etal 0.050 0.003 0,475 0,042 -
Wul etal 0,216 0,137 0,324 0,000 -
Liu W . et al. 0,929 0,423 0,598 0,081 »
Chen A et al. 0,288 0.111 0,581 0,121 ——1
Zhu L etal 0,300 0,100 0,824 0,220 —y——
Liu M etal 0,400 0,100 0,800 0.657 —_—r
Chen M etal 0,200 0,100 0,824 0,220 ——
Xie M etal 0111 0.015 0.500 0.050 -
Tan %P et al 0,200 0,100 0,824 0,220 ——
XuH et al 0,344 0,202 0.521 0D.082 ——t
QiuLl etal 0,880 0,887 0,981 0,001 —
Chen C et al 0,258 0,138 0,437 0,010 ——
Zhang X et al 0,100 0.014 0,467 0.037 i
0,358 0,258 0,471 0D.015 Ly

1,00 -0,50 0,00 0,50 1,00
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Radiological findings

Anormal
Study nams Swtistice fore sch study Evantrats and $5%:C1
Evant Lowar Uppsr
rata mmit nmit p-valus
Feng K etal. 0,600 0,348 0,808 0,442 —_—G
M2 W el d a) 0,800 0,923 0,013 el
i T § 0453 0,985 0./050 &
Jmfan al. 0,400 0,703 0,530 e —
Wang D ei al. 0452 0,828 0,591 s
Ma YL edal 0,785 0,534 0,000 -
Hu Z. et al 0,500 0,832 1,000 —
0592 0,838 0,058 ——
0 B0 0,900 0BT ———
0,900 0,588 e
0944 0,997 &
Theng F et al. 0,540 0,801 b sl
Su L etal 0444 0,749 —_——
0,528 0,683 .
0,500 0,612 —p—
0887 0,918 —_—l—
Chen A e al. 0,500 0,740 —_—
Zhu Letal 0,500 0,775 I S
Lu Meial 0,800 0,973 ———
Chen M atal. 0,800 0,850 e
Du W et al 0,788 0,529 —lG—
Wang ¥ etal. 0,541 01,850 il
M W oel al b) a,719 Q794 -
e M edal. 0,375 0713 —_—r
Wang XF et al 0,986 0,939 —
Tan ¥YP ot al. 0,500 0,775 ——
Li B edal. 0,808 0,977 —|
Char al 0833 0,958 el
Ma Het al a) 0,860 0,832 ——
Han Y-n etal 0,714 0,228 ]
Hu H et al. 0,594 0,747 -1 —
Hua &-H et al 0674 o787 ]
Qiu L etal 0,880 0,981 —p—
Chen © etal. 0,387 0,585 —_——
Fhang X et al. 0,900 0,588 —i—]
0664 0,721 <
-1.00 -0.50 0,00 0,50 100
Unilateral
Study name Stafistics for each study Event rate and 95% CI
Event Lower Upper
rate lirnit limnit p-Value
Xia W et al. a) 0,300 0141 0527 0,082 —
Jiehao C et al. 0,400 0,158 0,703 0,530 ———
Tang A et al. 0,423 0,252 0615 0,435 —_—
Liw. et al. 0,600 0,200 0,900 0,657 —_—t
YuH et al 0,483 0,359 0,571 0,508 -
SunD et al. 0,250 0,083 05823 0,178 ———
Zheng F et al. 0,200 0,088 0,400 0,006 ——
Su L etal 0,111 0,015 0,500 0,050
Wu etal 0,284 0,193 0,396 0,000 -
Liu W. et al 0,071 0,004 0,577 0,081
Chen A et al 0,214 0.0m 0454 0,046 ——
Zhu L et al 0,300 0,100 0524 0,220 ———
Liu M et al. 0,600 0,200 0,900 0,657 —_—t
Chen M etal 0,600 0287 0,342 0,530 ———
DuW etal 0,357 0157 0524 0,252 ———
Wang Y et al 0,351 0,252 0,466 0,012 -
Xia W et al. b) 0,404 0,318 0,496 0,041 ]
Wang XF et al. 0,014 0,001 0,191 0,003 —
LiB et al 0,227 0,088 0444 0,016 ——
Xu H et al 0,250 0,130 0428 0,007 ——
Hua C-H et al 0,372 0,242 0,524 0,097 ——
Qiu L &t al 0,440 0,263 0534 0,549 —
Chen C &t al. 0,258 0,135 0,437 0,010 ——
0,342 0,283 0,393 0,000 <
-1,00 -0,50 0,00 0,50 1,00



COVID-19 in children

33

Supplementary Figure 1 continued...

Study name

Xia W et al. a)
Jiehao C et al
Tang A et al.
Liw. et al
YuHetal
Sun D etal
Zheng F et al
Wu i etal
Liv W. et al
Chen A et al.
Zhu L et al.
Liu M et al.
Chen M et al
Du W et al
Wang Y et al
Xia W et al. b)

Wang XF et al

LiB etal
XuHetal
Hua C-H et al.
Qiu L et al
Chen C et al.

Study name

Feng K et al.
Xia W et al a)
Fhou Y et al.
Jighao C etal
Wang D et al.
Hu Z. et al.
Liw. etal.

Ku Y et al

u Hetal
LuX etal
Sun D et al.
Suletal
Qiu H et al.
Wo Q etal.
Liu W. etal.
Chen A et al.
Liu M et al.
Chen M stal.
Wang Y et al
Xia' W et al b}
Wang XF et al.
Tan YF et al.
LiB etal
MaH etal 3)
Xu H etal.
Huz C-H etal.

Qiu L et al.

Event
rate

0,500
0,045
0,269
0,083
0,366
0,750
0,240
0,216
0667
0,286
0,200
0,200
0,200
0,429
0,139
0,316
0,986
0,682
0,094
0,093
0,440
0,129
0,305

Statistics for each study

Lower
limnit
294
003
134
0os
269
37T
12
37
268
14
050
027
050
206
115
237
809
466
031
035
263
049
231

oD DD DD DD DD DD D DD DD D D D DD

Upper

lirmit
0,706
0,443
0 467
0622
0475
0,937
0,442
0,324
0516
0,561
0,541
0,691
0,541
0684
0,285
0,407
0,999
0,840
0,254
0,223
0634
0,287
0,352

Bilateral

p-Value

,000
,035
024
,105
016
178
014
,000
423
121
,080
215
,080
984
noon
non
003
,086
noon
non
549
non
000

[ T T B e T TR e T e T T e T T T T e T e T e T T Y — T — Y

Ground glass opacities

Statistics for each study

Lower
lim it
0,241
0,380
0,421
0,158

0382
0441
0,130
0,113
0,008
0317

Upper

limit

0,707
0,786
0,544
0,703
0,470
0,832
0,900
0775
0,322
0,401
0,937
0,500
0,683
0,218
0,831
0,561
0,973
0,624
0,466
0,456
0,953
0,703
0772
0,708
0,426
0,356
0,235
0,467

p-Value

0,798
0,374
0,118
0,530
0,024
1,000
0,857
1.000
0,000
0,000
0,178
0,050
0,738
0,000
0,142
0,121
0,218
0,220
0,012
0,041
0,003
0,530
0,298
0,260
2,007
0,000
0,002
0,008

Event rate and 95% CI

Ewent rate and 85% CI
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Study name
Event
rate
Feng K et al. 0,133
Xia W et al. a) 0,200
Zhou Y et al. 0,778
Lu Xetal. 0,310
Sun D et al. 0,875
Liu W. et al. 0,500
Chen Aetal. 0,033
Liu M et al. 0,083
Chen M et al. 0,500
Xia W et al. b) 0,404
Tan YP et al_ 0,100
Ma H et al_ a) 0,500
QiulL et al 0,880
0,414
Study name
Event
rate
Xia W et al. a) 0,500
Zhou Y et al. 0,333
YuH etal 0,037
Chen Aetal. 0,071
Liu M et al. 0,200
Chen M et al. 0,100
Wang Y et al. 0,189
LiB et al. 0,682
0,224
Study name
Event
rate
Feng K et al. 0,031
Zhou Y et al. 0111
Wang D et al. 0,016
YuH et al 0,012
SunDetal. 0,125
Chen A et al. 0,033
LiuM et al. 0,083
MaHetal. a) 0,020
0,039

Fine mesh shadows

Statistics for each study

Lower Upper
limit limit p-Value
0,034 0,405 0,014
0,077 0,428 0,013
0,421 0,944 0,118
0,245 0,383 0,000
0,463 0,983 0,069
0,168 0,832 1,000
0,002 0,366 0,019
0,005 0,622 0,105
0,225 0,775 1,000
0,318 0,496 0,041
0,014 0,467 0,037
0,365 0,635 1,000
0,687 0,961 0,001
0,291 0,548 0,209

Consolidation

Statistics for each study

Lower Upper
limit limit p-Value
0,294 0,706 1,000
0,111 0,667 0,327
0,012 0,107 0,000
0,010 0,370 0,013
0,027 0,691 0,215
0,014 0,467 0,037
0,115 0,295 0,000
0,466 0,840 0,096
0,097 0,438 0,014

Pleural effusion

Statistics for each study

Lower Upper
limit limit p-Value
0,002 0,350 0,017
0,015 0,500 0,050
0,001 0,206 0,004
0,002 0,081 0,000
0,017 0,537 0,069
0,002 0,366 0,019
0,005 0622 0,105
0,003 0,129 0,000
0,017 0,084 0,000

Event rate and 95% CI

-~
——

—

<r

1,00 -0,50 000 050 1,00

Event rate and 95% CI

-—.—
<=
0,00 0,50

1,00 -0,50 1,00

Event rate and 95% CI

4,00 -050 000 050 1,00
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Laboratory findings

Study name

Chen C et al.

QiuL etal

Ma YL et al,

XuHetal

Wang Dua et al.

Wang XF et al.

Zhou Y et al.

Xia W et al.

Jiehao C et al.

Tang A et al.

LiW. etal

YuHetal.

SunD et al.

QiuHetal.

Suletal

Wu Q et al.

LiuW. etal.

Chen Aetal.

Tan YP et al.

Han Y-n et al.

Feng K et al.

Wang Y et al.
Study name

Event
rate
Chen C et al. 0,387
Zhang X et al. 0,600
Qiu L etal 0,019
Ma YL et al, 0,200
Xu Hetal 0,031
Hua C-H et al. 0,116
Wang Dua et al. 0,097
Wang XF et al. 0,014
Zhou Y et al. 0,111
LiuMetal. 0,083
XiaW etal. 0,200
Jiehao C et al. 0,100
Zhu L etal. 0,400
Tang A etal. 0,500
Li W. etal. 0,083
Xu'Y etal. 0,444
YuHetal. 0,049
Chen M et al. 0,400
Sun D etal. 0,056
Zheng F et al. 0,019
QiuH et al. 0,014
SulLetal 0,111
Wu Qetal. 0,054
Liu W. etal. 0,667
Chen A etal. 0,286
Tan YP etal. 0,045
DuW etal. 0,286
Han Y-n et al. 0,063
Feng K et al. 0,533
Wang Y et al. 0,054
0,168

Leukocytosis
Statistics for each study

Event Lower Upper
rate limit limit
0,065 0,016 0,224
0,160 0,061 0,357
0,035 0,013 0,089
0,063 0,016 0,218
0,065 0,016 0,224
0,147 0,063 0,308
0,222 0,056 0,579
0,100 0,025 0,324
0,300 0,100 0,624
0,154 0,059 0,345
0,400 0,100 0,800
0,256 0,173 0,361
0,250 0,063 0,623
0,194 0,096 0,355
0,111 0,015 0,500
0,257 0,170 0,368
0,071 0,004 0,577
0,071 0,010 0,370
0,100 0,014 0,467
0,286 0,072 0,673
0,031 0,002 0,350
0,095 0,046 0,185
0,145 0,107 0,193

-1,00
Leukopenia
Statistics for each study
Lower Upper
limit limit
0,235 0,565
0,297 0,842
0,001 0,244
0,137 0,283
0,004 0,191
0,049 0,251
0,032 0,261
0,001 0,191
0,015 0,500
0,005 0,622
0,077 0,428
0,014 0,467
0,158 0,703
0,317 0,683
0,005 0,622
0,177 0,749
0,018 0,123
0,158 0,703
0,003 0,505
0,001 0,244
0,001 0,182
0,015 0,500
0,020 0,135
0,268 0,916
0,111 0,561
0,003 0,448
0,111 0,561
0,004 0,539
0,293 0,759
0,020 0,135
0,113 0,243
-1,00

Event rate and 95% CI

-0,50

-0,50

-o—
@
-—

!tT

+Um

——
--—

-

0,00

—_—
&

0,50 1,00

Event rate and 95% CI

HTMHWH

A

0,00

O?

0,50

1,00
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Neutrophilia

Event rate and 95% CI

41,00 -0,50

Event rat

-1.00 -0.50

Study name Statistics for each study
Event Lower Upper
rate limit limit p-Value
Chen Cetal 0,065 0,016 0,224 0,000
Qiuletal 0,019 0,001 0,244 0,006
MaYLef al, 0,278 0,204 0,367 0,000
XuHetal. 0,250 0,130 0,426 0,007
Jiehao Cet al. 0,100 0,014 0,467 0,037
XuY etal 0,111 0,015 0,500 0,050
YuHetal 0,439 0,336 0,548 0,271
SunDetal 0,250 0,063 0,623 0,178
LiuW.etal 0,071 0,004 0,577 0,081
HanY-netal 0,143 0,020 0,581 0,097
Wang Y etal. 0,081 0,037 0,169 0,000
0,171 0,100 0,277 0,000
Neutropenia
Study name Statistics for each study
Event Lower Upper
rate limit limit p-Value
Chen Celal 0,452 0,289 0,626 0,591
QiuL etal. 0,019 0,001 0,244 0,006
Ma Yl ef al 0052 0024 0111 0,000
XuHetal. 0,015 0,001 0,201 0,003
Jiehao Cet al 0,300 0,100 0,624 0,220
XuY etal. 0,333 0111 0.667 0,327
YuHetal 0,122 0,067 0,212 0,000
Sun D et al 0,125 0,017 0,537 0,069
LiuW_etal 0,500 0,168 0,832 1,000
HanY-netal 0,063 0,004 0,539 0,084
WangY etal. 0,068 0,028 0,152 0,000
0,145 0,071 0,273 0,000
Lymphocytosis
Study name Statistics for each study
Event Lower Upper
rate limit limit
ChenCetal. 0,548 0,374 0,711
Chen Jetal. 0,038 0,002 0,403
Zhang X et al. 0,500 0,225 0,775
QiuLetal 0,200 0,086 0,400
Ma YL et al, 0,348 0,267 0,439
XuHetal. 0,281 0,153 0,458
Wang Dua et al. 0,129 0,049 0,297
Wang XF et al. 0,014 0,001 0,191
Zhou Y et al. 0,667 0,333 0,889
LiuM et al. 0,600 0,200 0,900
Xia W et al. 0,150 0,049 0,376
Jiehao C et al. 0,100 0,014 0,467
Zhu L etal. 0,045 0,003 0,448
Tang Aetal. 0,962 0,772 0,995
XuY etal. 0,222 0,056 0,579
YuHetal. 0,585 0,476 0,687
ChenM et al. 0,800 0,459 0,950
SunDetal. 0,250 0,063 0,623
Zheng F et al. 0,019 0,001 0,244
QiuHetal. 0,014 0,001 0,182
Wu Q etal. 0,081 0,037 0,169
Liu W. et al. 0,071 0,004 0,577
Chen Aetal. 0,033 0,002 0,366
Tan YPetal. 0,100 0,014 0,467
Han Y-n et al. 0,063 0,004 0,539
Wang Y et al. 0,338 0,240 0,452
0,255 0,173 0,359

-1,00

.
-
s
-

-
e

[s
e
0,00 050 1,00

eand 95% CI

E—d—
—e—

1%

2

0.00 0.50 1.00

Event rate and 95% ClI

-0,50

il

0,00 0,50

o

1,00
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Lymphopenia

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper

rate limit limit
Chen Cetal. 0,016 0,001 0,206
Chen Jetal. 0,167 0,042 0,477 —_—
QiuL etal. 0,019 0,001 0,244
Ma YL et al, 0,130 0,080 0,205 @
XuHetal. 0,063 0,016 0,218 -—
Hua C-H et al. 0,070 0,023 0,195 o
Wang Dua et al. 0,065 0,016 0,224 -—
Wang XF et al. 0,029 0,004 0,181 —
Zhou Y et al. 0,050 0,003 0,475 lo—
Liu M et al. 0,083 0,005 0,622 °
Xia W et al. 0,350 0,177 0,574 —_——1
Jiehao C et al. 0,045 0,003 0,448 L —
ZhuL etal. 0,045 0,003 0,448 l——
Tang Aetal. 0,038 0,005 0,228 |o—
XuY etal. 0,333 0,111 0,667 —_——t
YuHetal 0,195 0,123 0,295 -
Chen M et al. 0,045 0,003 0,448 l—
SunDetal. 0,125 0,017 0,537 *
Zheng F et al. 0,400 0,230 0,597 ——
QiuH et al. 0,306 0,178 0,472 ——
Wu Qetal. 0,054 0,020 0,135 [ o
Liu W. et al. 0,929 0,423 0,996 @
Chen Aetal. 0,214 0,071 0,494 ——
Tan YP et al. 0,045 0,003 0,448 [o—
Du W et al. 0,071 0,010 0,370 e
Han Y-n et al. 0,938 0,461 0,996 °
0,138 0,091 0,203 <

-1,00 -0,50 0,00 0,50 1,00

Low hemoglobin

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper

rate limit limit p-Value

Chen C et al 0,097 0,032 0,261 0,000 o
Qiu L etal 0,120 0,039 0,313 0,001 *—
XuYetal 0,111 0,015 0,500 0,050
Yu H et al 0,024 0,006 0,092 0,000
SunD etal 0,375 0,125 0,715 0,484 —
Ma H et al 0,120 0,055 0,242 0,000 S

0,111 0,056 0,206 0,000 O

41,00 0,50 0,00 050 1,00

High hemoglobin

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit p-Value

Xu Y et al. 0,111 0,015 0,500 0,050

Yull et al. 0,232 0,153 0335 0,000 L 2

Sun D et al 0,125 0,017 0,537 0,069

Xie M et al. 0,111 0,015 0,500 0,050

MaH et al 0,200 0,111 0333 0,000 -
0,207 0,150 0278 0,000 <

4,00 050 0,00 050 1,00
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Study name

Low platelets

Statistics for each study

Event Lower Upper
rate limit limit p-Value
Chen Cetal. 0,032 0,005 0,196 0,001
QiulL etal 0,019 0,001 0,244 0,006
Jiehao Cet al. 0,045 0,003 0,448 0,035
YuHetal 0,012 0,002 0,081 0,000
Ma H et al. 0,140 0,068 0,266 0,000
HanY-netal. 0,063 0,004 0,539 0,064
0,049 0,018 0,127 0,000
High platelets
Study name Statistics for each study
Event Lower Upper
rate limit limit p-Value
QiuL etal 0,040 0,006 0,235 0,002
Jiehao Cet al. 0,200 0,050 0,541 0,080
YuHetal 0,134 0,076 0,226 0,000
Du W et al. 0,143 0,036 0,427 0,019
Xie M et al. 0111 0,015 0,500 0,050
MaHetal 0,040 0,010 0,146 0,000
Han Y-n et al. 0,143 0,020 0,581 0,097
0,115 0,075 0,172 0,000
High CRP
Study name Statistics for each study
Event Lower Upper
rate limit limit
ChenC et al. 0,129 0,049 0,297
QiulL etal. 0,680 0,478 0,831
XuH etal 0,094 0,031 0,254
Wang Dua et al. 0,097 0,032 0,261
Wang XF et al. 0,029 0,004 0,181
Zhou Y et al. 0,333 0,111 0,667
Xia W et al. 0,450 0,253 0,664
Jiehao C et al. 0,300 0,100 0,624
Zhu L et al. 0,045 0,003 0,448
Tang A et al. 0,192 0,082 0,387
LiW. etal. 0,200 0,027 0,691
YuH etal 0,280 0,194 0,387
Chen M et al. 0,100 0,014 0,467
Sun D et al. 0,625 0,285 0,875
QiuH et al. 0,028 0,004 0,173
WuQ etal. 0,176 0,105 0,279
Chen A et al. 0,214 0,071 0,494
Tan YP et al. 0,100 0,014 0,467
DuW etal. 0,071 0,010 0,370
Xie M et al. 0,333 0,111 0,667
Han Y-n et al. 0,286 0,072 0,673
0,210 0,144 0,295

-1,00

Event rate and 95% CI

—
b—
R
L
.
>
-1,00 -0,50 000 050 1,00
Event rate and 95% CI
—_—
L 2
—
lo—
&
-1,00 -0,50 0,00 0,50 1,00
Event rate and 95% CI
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High PCT

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper

rate limit limit p-Value
Chen C et al. 0,032 0,005 0,196 0,001 —
Qiu L etal 0,019 0,001 0,244 0,006 —
Wang Dua et al. 0,032 0,005 0,196 0,001 p—
XiaW etal. 0,800 0,572 0,923 0,013 —»
Jiehao C et al. 0,045 0,003 0,448 0,035 —
Zhu L et al. 0,045 0,003 0,448 0,035 -
XuY etal 0,556 0,251 0,823 0,739 T
YuHetal 0,439 0,336 0,548 0,271
Chen M et al. 0,045 0,003 0,448 0,035 —
Sun Detal. 0,625 0,285 0,875 0,484 —T—
QiuHetal 0,167 0,077 0,325 0,000 L
WuQetal 0,027 0,007 0,102 0,000 -
Du W et al. 0,357 0,157 0,624 0,292 —
Han Y-netal 0,429 0,144 0,770 0,706 ——

0,197 0,096 0,361 0,001 L=

-1,00 -050 0,00 050 1,00

High ESR

Study name Statistics for each study Eventrate and 95% CI

Event Lower Upper

rate limit limit p-Value
ChenCetal 0,323 0,183 0,503 0,053 —
Qiu L et al. 0,320 0,169 0,522 0,079 ——
Wang Dua et al. 0,190 0,073 0,412 0,009 -~
Wang XF etal. 0,147 0,063 0,308 0,000 &
Tang A et al. 0,269 0,134 0,467 0,024 ——
AuY etal 0,950 0,525 0,997 0,042
QiuHet al. 0,014 0,001 0,182 0,003 —
Wu Qetal. 0,357 0,157 0,624 0,292 ——
Han Y-n et al. 0,429 0,144 0,770 0,706 ——

0,279 0,179 0,407 0,001 <

-1,00 -0,50 0,00 0,50 1,00

High LDH
Study name Statistics for each study Event rate and 95%Cl
Event Lower Upper

rate limit limit
ChenCetal. 0,387 0,235 0,565 —o
Zhang X et al. 0,700 0,376 0,900 —1|—
QiuLetal. 0,960 0,765 0,994 —e
XuHetal. 0,344 0,202 0,521 ——
Wang Dua et al. 0,065 0,016 0,224 o—
Wang XF et al. 0,294 0,166 0,466 —-—
Zhou Y et al. 0,333 0,111 0,667 ——
Jiehao C et al. 0,300 0,100 0,624 ——
Tang A etal. 0,462 0,284 0,650 —o—
XuY etal. 0,222 0,056 0,579 ——
YuHetal. 0,183 0,113 0,282 L o
SunDetal. 0,625 0,285 0,875 —T—
Zheng F et al. 0,080 0,020 0,269 o—
Tan YP et al. 0,100 0,014 0,467 -——
DuW et al. 0,500 0,260 0,740 ——
Han Y-n et al. 0,286 0,072 0,673 ——

0,339 0,238 0,458 <

-1,00 -0,50 0,00 0,50 1,00
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High Creatinine

Study name Statistics for each study Eventrate and 95% CI
Event Lower Upper

rate limit limit p-Value
Ma YL etal, 0,017 0,004 0,067 0,000 p
Wang Dua et al. 0,129 0,049 0,297 0,000 -+
Jiehao C et al 0,045 0,003 0,448 0,035 ———
YuHetal 0,122 0,067 0,212 0,000 [
Sun Detal. 0,125 0,017 0,537 0,069
QiuHet al. 0,014 0,001 0,182 0,003 P—
Han Y-netal 0,063 0,004 0,539 0,064

0,072 0,035 0,141 0,000 o

-1,00 -050 000 050 1,00

High CK
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit p-Value

Ma YL et al, 0,296 0,219 0,385 0,000 L 2

Xia W et al. 0,750 0,522 0,892 0,033 —8—
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Supplementary Figure 1 continued...
Secondary infections
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Mycoplasma
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Supplementary Figure 1: Forest plots of comparisons of this meta-analysis.

CRP - C-reactive protein; PCT - procalcitonin; ESR - erythrocyte sedimentation rate; AST - aspartate transaminase;
ALT - alanine transaminase; LDH - lactate dehydrogenase; CK - creatine kinase; ICU - intensive care unit; ARDS -
acute respiratory distress syndrome; RSV - respiratory syncytial virus; MODS - multi-organ dysfunction syndrome.
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Funnel Plot of Standard Error by Logit event rate
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Supplementary Figure 2: Funnel Plot.
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