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Abstract

Introduction: Since the first COVID-19 cases were reported, the disease’s clinical and epidemi-
ological characteristics have continuously been studied, although they have not been yet defined.
Objective: To estimate the epidemiological profile of pediatric patients with COVID-19, as well as
their clinical, laboratory and radiological characteristics.

Materials and methods: A living systemic review was conducted in the PubMed, Scopus and SciELO
databases. Observational studies describing clinical, radiological, and laboratory characteristics of
pediatric patients with COVID-19 and published between January 1, 2020, and July 20, 2020, were
considered for the search; there were no language restrictions. Government, epidemiological, and
pre-print papers were also considered. Meta-analyses of single proportion (frequentist approach)
and two proportions (Bayesian method) were carried out. The study registration and protocol are
available at https://osf.io/y43wm and https://osf.io/r8ktv, respectively.

Results: 13 studies, with a total of 9 152 patients, were retrieved. The Bayesian meta-analysis re-
ported that males are more affected by the disease: OR 1.24 (HDI95%: 1.09-1.4). The proportion
results calculated by means of the frequentist meta-analysis are: 52% cough (95%CI: 50-55), 0%
death (95%CI: 0-0.1), 16% high aspartate transaminase levels (95%CI: 13-19), and 60% lung
changes observed in chest X-ray (95%CI: 57-64).

Conclusions: Based on the current data, itis not possible to describe accurately the clinical and ep-
idemiological characteristics of COVID-19 in the pediatric population. However, evidence suggests
that males are more affected by the disease and that lung alterations in imaging studies are more
frequent than clinical signs such as cough and fever. Laboratory test results are not conclusive and
show that different organs and systems of the human body may be affected by SARS-CoV-2. The
results reported here must be compared to prospective controlled studies conducted in larger sam-
ples and a more rigorous design.

Keywords: Children; COVID-19; Signs and symptoms; Laboratory; Radiology (MeSH).

Resumen

Introduccion. Desde que se reportaron los primeros casos de COVID-19, sus caracteristicas clini-
cas y epidemiolégicas han sido constantemente estudiadas, pero atin no han sido definidas.
Objetivo. Estimar el perfil epidemioldgico, asi como las caracteristicas clinicas, radioldgicas y de la-
boratorio en pacientes pediatricos con COVID-19.

Materiales y métodos. Se realizd una revision sistematica viva en las bases de datos PubMed, Sco-
pusy SciELO; para la busqueda se consideraron estudios observacionales publicados entre enero 1 de
2020y julio 20 de 2020, sin restriccion de idioma, que describieran caracteristicas clinicas, radioldgicas
y de laboratorio en poblacion pediatrica con COVID-19; también se incluyeron reportes gubernamen-
tales y epidemioldgicos, y articulos publicados en formato pre-print. Se realizaron metaanalisis de
proporcidn Unica (método frecuentista) y de dos proporciones (método bayesiano). El registroy el pro-
tocolo del estudio estan disponibles en https://osf.io/y43wm y https://osf.io/r8ktv, respectivamente.
Resultados. Se encontraron 13 estudios, con un total de 9 152 pacientes. El metaanalisis bayesia-
no reportd una mayor afectacion del sexo masculino: OR: 1.2 (HDI95%: 1.09-1.4). Los resultados
de la proporcion calculada por el metaanalisis frecuentista fueron: tos 52% (IC95%: 50-55), muerte
0% (IC95%: 0-0.1), niveles elevados de aspartato aminotransferasa 16% (1C95%: 13-19) y altera-
ciones pulmonares evidenciadas mediante estudios de imagen 60% (IC95%: 57-64).
Conclusiones. Con los datos actuales no es posible describir con exactitud las caracteristicas clinicas
y epidemioldgicas de la COVID-19 en poblacion pediatrica. Sin embargo, existen indicios de una ma-
yor afectacion al sexo masculino, y de que las anormalidades pulmonares detectadas en radiografias
y tomografias del térax son mas frecuentes que signos clinicos como la tos y la fiebre. Los resultados
de laboratorio no son concluyentes y reflejan que diferentes érganos y sistemas son afectados por
el SARS-CoV-2. Los hallazgos del presente estudio deben ser contrastados con estudios prospecti-
vos controlados, con un mayor nimero de pacientes y un disefio mas riguroso.

Palabras clave: Nifios; COVID-19; Signos y sintomas; Laboratorio; Radiologia (DeCS).
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COVID-19: Clinical epidemiological profile in pediatrics

Introduction

COVID-19is adisease caused by the SARS-CoV-2 coro-
navirus and the first cases were reported in Wuhan,
China, in December 2019.' This disease has had seri-
ous consequences worldwide due to its rapid spread,
so, since it was first identified, multiple investigations
have been carried out to establish its clinical-epidemi-
ological profile, which has not been clearly defined yet
despite the significant advances in this regard.

In the pediatric population, COVID-19 was first de-
scribed as a respiratory infection similar to seasonal
influenza outbreaks, where most patients present with
mild to moderate respiratory symptoms and occasional
respiratory failure, and people with comorbidities are
affected the most.?

Current data indicate that COVID-19 affects children
and young people less frequently and less intensely,
which could be explained by the reduced expression of
the angiotensin-converting enzyme 2 (ACE2) receptor
in this population, as it is used by SARS-CoV?2 to enter
the host cells from the nasal epithelium.?

In the lungs, SARS-CoV2 can cause alveolar dam-
age by desquamation of pneumocytes, edema with
mononuclear inflammatory cell infiltrate, and mem-
brane deposit on the gas-exchange surface, resulting
in ground-glass opacities patterns.*®

Although respiratory conditions are most commonly
observed, COVID-19 may also present with gastroin-
testinal symptoms such as abdominal pain, vomiting
and diarrhea,’” rash-like skin lesions, and even Kawa-
saki syndrome (a systemic vasculitis of unknown origin
associated with bacterial or viral infections) as report-
ed in the pediatric population.® Moreover, it has been
reported that groups of children present with cardiac
involvement, gastrointestinal symptoms, and signifi-
cantly elevated markers of inflammation 2 to 4 weeks
after developing SARS-CoV-2 infection. This form of
presentation is known as multisystem inflammatory
syndrome in children and adolescents temporally re-
lated to COVID-19.°

Similarly, laboratory findings are variable and depend
on the availability of tests in each hospital facility; for
example, variations in blood count, blood chemistry,
markers of inflammation and infection, among others,
have also been reported.>*°

In this context, the objective of this review is to es-
timate the epidemiological profile of pediatric patients
with COVID-19, as well as their clinical, laboratory and
radiological characteristics.

Materials and methods

A living systematic review was carried out after being
granted technical approval by the Obstetrics Program
Council of the Universidad Central del Ecuador. The study
registration and protocol are available at https://osf.io/
y43wm and https://osf.io/r8ktv, respectively.

Search strategy

The acronym POT was considered for preparing this re-
view as follows: P: patients under 19 years of age; O:
outcome, which refers to the clinical, radiological, and
laboratory characteristics of patients with a confirmed

https://dx.doi.org/10.15446/revfacmed.v69n1.90222

diagnosis of COVID-19; and T: types of studies required,
which for this review were cross-sectional and cohort
studies, case series, and systematic reviews, all of them
observational.

A living systematic search was carried out in the
PubMed, Scopus and SciELO databases using the fol-
lowing search strategy: publication period: January 1,
2020 to July 20, 2020; types of study: government and
epidemiological reports and pre-print articles describ-
ing clinical, radiological, and laboratory characteristics
in the pediatric population with COVID-19; language:
unrestricted; search terms: “"2019-nCoV disease”, "2019-
nCoV infection”, "SARS-CoV-2 infection”, “coronavirus
disease-19”, “Child”, “Children”, “Pediatrics”, “Infant”,
“Infants”, "Adolescent” and “Preschool”, which were com-
bined with the operators "OR"” and "AND"” to establish
the search equations.

Inclusion criteria, quality of studies, risk of bias, and
quality of evidence

According to the tools published by the Joanna Briggs
Institute for critical appraisal of scientific literature,'**?
studies that met the requirements to be classified as
case series, cross-sectional studies, systematic reviews,
and cohort studies were included.

By definition, observational studies provide low-qual-
ity evidence and, therefore, have a high risk of bias. To
minimize this problem, the present study included only
articles that scored >70% after the critical appraisal and
were performed on atleast 101 patients. The parameter
to calculate the minimum sample size that the articles
should have to be included in the present review was
that fever and cough are found in approximately 50%
of cases;'* a precision of 10% with a 95% confidence
was applied, thus resulting in a minimum number of
101 patients. The sample size was extrapolated for the
rest of the studied variables.

To assess the quality of the evidence found, the GRADE
handbook criteria were applied;“this system classifies
the certainty of the evidence into very low, low, mod-
erate, and high.

Procedure for searching, extracting, and analyzing data

CV and SV conducted searches in the bibliographic data-
bases, while SV and PT independently selected articles
according to the title and reading of the abstract and
applied inclusion criteria to select full-text articles; in
case of disagreement, it was resolved by consensus by
all authors. CV extracted the data and transferred them
to the database format in a spreadsheet, and SV per-
formed the frequentist and Bayesian statistical analyzes.

Statistical analysis

To estimate the overall proportion of clinical, radiological
and laboratory characteristics in patients, a meta-anal-
ysis of single proportion, i.e., single-arm meta-analysis,
was performed using the frequentist method. In this
way, data on variables of interest and sample size were
extracted from the included studies, but interventions
were not analyzed. For this meta-analysis, the statisti-
cal program R version 3.6.1,'>'° which uses the inverse
variance method and the generalized linear mixed model,
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was utilized. The random effects model was also ap-
plied because it assumes that the included studies are
a random sample of the universe of possibilities, mak-
ing it more conservative.'®

To identify and measure heterogeneity, the interpre-
tation thresholds described in the Cochrane handbook
were considered:'” 0-40%: might not be important,
30-60%: may represent moderate heterogeneity, 50-
90%: may represent substantial heterogeneity, and
75-100%: considerable heterogeneity. The results of
the meta-analyzes were not considered when hetero-
geneity in a data group was >60%.

Subgroup analyzes were also performed according to
the origin of the patients. To calculate publication bias,
the Egger’s linear regression test was applied. It was
adjusted to be used with a minimum of 4 studies, es-
tablishing that p<0.1 suggested the presence of bias.

On the other hand, to estimate the Odds Ratio (OR),
a meta-analysis of two proportions was performed us-
ing the Bayesian method. It has multiple advantages
over the frequentist method; for example, the graphs
accurately explain each parameter with the correspond-
ing differences and the number of patients or sample
size do not influence the results. It is also a model that
is robust compared to atypical or heterogeneous val-
ues and determines that high heterogeneity leads to a
greater variance of the subsequent estimate, which is
easy to detect and therefore unlikely to lead to bias.'®

The Bayesian model was applied using the Markov chain
Monte Carlo (MCMC) method. To calculate these chains,
the initial values of the variables under study were run 1
000 adaptation steps; then, in order for the chains to ad-
vance from their non-representative initial values to the
area where the values of the later probability were found,
another 1 000 steps were run —phase known as burn-in
period—, and finally 30 000 steps were saved. The valid-
ity of the model was tested using the Heidelberger and
Welch convergence diagnostic tests. For more information
on the Bayesian model, see Achar et al.*° and Kruschke.?’
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The programs used for data processing in this study
are those employed by Kruschke & Liddell.*¢ Data were
analyzed using the R Project for Statistical Computing
3.6.1 program and rjags and coda packages.?'??

Living systematic review

Due to its nature, the present living systematic review
will be updated every six months according to the rec-
ommendations of Elliott et al., >* who indicate that when
new studies or data are identified for inclusion, these
data can beincorporated into the review as a brief com-
munication or an editorial if the new information does
not make negligible difference to summary estimates
and has no effect on the findings of the review. In con-
trast, if new studies or data are identified that result in
significant changes to summary estimates or the con-
clusions of the review, they should be submitted to a
rapid editorial and peer review prior to publication.

Results

The initial database search yielded 458 results, of which
131 were removed because they were duplicates, 231
were not related to the research subject, 75 did not meet
the inclusion criteria, and 8 had poor quality or non-min-
imum sample compliance (101 patients). Finally, 13
studies were included for full analysis: 1 cross-sectional
study, 1 cohort study, and 11 case series, which togeth-
er described a total of 9 152 patients. Not all variables
had the same number of cases, so statistical analyzes
were made with the available data. The study selection
flowchart is summarized in Figure 1.

Table 1 presents a summary of the demographic char-
acteristics of each of the articles included. Sex was
described in 9 019 patients and the total number of
men affected was 4 867 (53.9%).

Table 2 presents in detail each of the clinical laboratory
and radiological variables, with their partial and total values.

Records identified through
database search data
(n=458)

Identified

Additional records identified
through other sources
(n=0)

v

v

Records after deleting
duplicates
(n=327)

Excluded records: they were
| not the kind of study required
for the review (n=31)

¥

=
L
5
=
i

Records selected by title
and abstract
(n=96)

Full-text articles that did not
™| meet the inclusion criteria
(n=75)

¥

Full-text articles assesed
for elegility
(n=21)

Eligible

Full-text articles with poor
| quality and/or with less than
101 patients (n=8)

12

Studies included for
quantitative synthesis
(meta-analysis)
(n=13)

Included

Figure 1. Flow chart for article selection.
Source: Own elaboration.
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Average Total Male (%) Country- Type of Features Critical
age * patients ° region study appraisal%
24 . Case .
1 Luetal 6 years 110 59 (53.63) China series Single center 80
. 3 years and . Cross- .
25
2 Xiong et al. 8 months 244 120 (62.17) t  China sectional Single center 75
84 months Case
3 Wuetal.®® (IQR: 18- 148 60 (40.54) China ! Single center 70
series
123 months)
6 years Case
4 Lietal.”’ (IQR: 1-9 125 71 (56.8) China series Single center 80
years)
7 years Case
5 Dongetal.* (IQR: 2-13 731 420 (57.45) China series Multicenter 80
years)
6.7 years e
6 Luetal.'® (R:1day-15 171 104 (60.81) China series Single center 80
years)
USA
7 DeBiasietal.” 9.6 years 177 92 (51.97) V\(ash]ngton, Cohorts  Single center 75
District of
Columbia
cbccovip-19  Llyears Case
8 Response Team®* (R: 0-17 2572 1408(56.54) % USA ceries Multicenter 70
years)
11 years Case
9 Bellinoetal.*! (IQR: 5-15 3836 1970 (51.35) Italy series Multicenter 70
years)
5years Case
10 Garazzinoetal.®> (IQR:0.3-9.6 168 94 (55.95) Italy series Multicenter 80
years)
- Case .
11 Armann et al. - 128 64 (50) Germany series Multicenter 80
1 year T
12 Gaborieauetal.** (R:0.12-10 157 94 (59.87) France series Multicenter 80
years)
5years Case
13 Gotzingeretal.®> (IQR: 0.5-12 585 311 (53.16) Europe series Multicenter 80
years)

ID=study identification number; R: range; IQR: interquartile range.
* Maximum and minimum values are included in the studies. When the study reported the median age, the interquartile

range was included. Some data were converted from months to years.
T This study describes sex in only 193 participants.

# This study describes sex in only 2 490 participants.

Source: Own elaboration.
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Age group

Patient
condition

Place where
the infection
was acquired

Signs and
symptoms

Variables

Infant
Preschooler
Schooler
Adolescent
Asymptomatic
Mild respiratory
infection

Moderate
infection

Severe infection
Serious-critical

Death

Family group

Other contacts

Cough

Fever
Pharyngitis
Headache

Rhinorrhea/
congestion

Anosmia-
ageusia

Myalgia
Skin rash
Dyspnea

Vomiting/
diarrhea

Desaturation

Total patients with

comorbidities

Xiong et
al.25

- 77 (31.55)
- 24(9.83)
- 48 (19.67)
- 46 (18.85)

29(26.36) 51 (20.9)

81(73.63) 50 (20.49)

132

(54.09)
- 7 (2.86)
= 4(1.63)
- 1(0.4)

= 159 (65.1)

120
(49.18)

56 (50.9) 99 (40.57)
- 10 (4.09)
6(5.45) 10 (4.09)

57 (51.81)

10(9.09) 24 (9.83)

3(2.72)  9(3.68)

- 11 (4.5)
26(23.63) 34 (13.93)

= 9 (3.68)

45 (30.4)

60 (40.54)

88 (59.45)

6 (4.05)
3(2.02)
2(1.35)

60 (40.54)

5(3.37)

32(21.62)

49(39.2)
22(17.6)
42(33.6)
12 (9.6)

21 (16.8)

27 (21.6)

77 (61.6)

13 (10.4)

86 (11.76)
137 (18.74)
171 (23.39)
337 (46.1)

94 (12.85)

315 (43.09)

300 (41.03)
3(0.41)
1(0.13)

31(18.12)
40 (23.39)
58 (33.91)
42 (24.56)

1(0.58)

154
(90.05)

17(9.94)

83 (48.53)

71 (41.52)
79 (46.19)

49 (28.65)

4(2.33)

DeBiasi
etal.29
n (%)

43(24.29)
26 (14.68)
23(12.99)
73 (41.24)

44 (24.85)

35(19.77)
9(5.08)
0

99 (55.93)

116 (65.53)
77 (43.5)
25 (14.12)

15 (8.47)

25 (14.12)
1(0.56)
27 (15.25)

27 (15.25)

69 (38.98)

CDC
COVID-19
Response
Team30
n (%)

398 (15.47)
291 (11.31)
682 (26.51)
813 (31.6)

147 (19.7) #
15(2) #
3(0.11)

168 (91) *

16 (9) *

157 (54) #

163 (56) *
71 (24.41) #
81(27.83) %

21(7.21) %

38 (13) #
37 (12.7) *

80 (23) #

Bellino et
al.31
n (%)

785 (38.99) *
492 (24.38) *

1242 (32.37)

79 (3.87)
7(0.28)
4(0.1)

206 (5.37)

Garazzino
etal.32
n (%)

66 (39.28)
38(22.61)
24 (14.28)
40(23.8)

113 (67.26)

82 (48.8)

138 (82.14)
9 (5.35)

45 (26.78)

16 (9.52)

22 (13.09)

33 (19.64)

Armann
etal.33
n (%)

47 (36.71)
37(28.9)
18 (14.06)
26 (20.31)

22(17.18)
52 (40.62)

20 (15.62)

19 (14.84)
16 (12.5)
1(0.78)

109
(85.15)

86 (67.18)

22(17.18)

26 (20.31)
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Gaborieau
etal.34
n (%)

90 (57.32)
15 (9.55)
16 (10.19)
36 (22.92)

16 (10.19)
3(1.91)

116 (73.88)

57 (36.3)

7 (4.45)

14 (8.91)
38 (24.2)

24 (15.28)

44 (28.02)

Gotzinger
etal.35
n (%)

230 (39.31)
62 (10.59)
94 (16.06)
94 (16.06)

92 (15.72)

313 (53.5)

143 (24.44)
48(8.2)
4(0.68)

348 (59.48)

234 (40)

316 (54.01)

327 (55.89)

70 (27.45)

128 (21.88)
74 (12.64)

145 (24.78)

Patients
n (%)*

1117 (24.8)
692 (15.3)
1176 (26.1)
1519 (33.7)

1139
(19.28)

1390 (23.7)

1969 (32)

370 (6.9)
121 (1.7)
19 (0.2)

1051 (27.5)

267 (25.5)

914 (53.9)

1232 (56.5)
246 (23.4)
197 (16)

157 (16.1)

22 (6.5)

37(6.9)
15 (4.4)
179 (14.8)

352 (17.5)
87 (7.8)

616 (8.8)

4504
4504
4504
4504

5907

5856

6145

5352
6922
8401

3817

1047

1695

2179
1051
1225

2008

1110

6925



COVID-19: Clinical epidemiological profile in pediatrics https://dx.doi.org/10.15446/revfacmed.v69n1.90222

CDC
Xiong et DeBiasi | COVID-19 | Bellino et | Garazzino Gaborieau | Goétzinger Patients
al.25 etal.29 | Response al.31 etal.32 etal.34 etal.35 N (%)*
Variables n (%) Team30 n (%) n (%) n (%) n (%) °
n (%)
Pulmonary - - - 6 (4.8) - - 35(19.77) 40 (11.49) # 23(0.59) 7 (4.16) 15 (11.71) 7 (4.45) 29 (4.95) 162 (2.2) 7280
) Cardiac - - - 2(1.6) - - 5(2.82) 25(7.18) 17 (0.44) - 8 (6.25) - 25 (4.27) 82 (1.1) 6983

Main comor-
bidities

Hemato-

oncological - - 1(0.67) 1(0.8) - - 8 (4.51) - 11 (0.28) 4(2.38) 4(3.12) - 27 (4.61) 56 (1.1) 4727

Neurological - - - 1(0.8) - - 11 (6.21) - 6(0.15) 5(2.97) 5(3.9) - 26 (4.44) 54 (1.1) 4579

Leukocytosis 12 (10.9) = - - - = - = - - - - = 12 (10.9) 110
Alterations
in blood Leukopenia 6 (5.45) 45(18.44) 16(10.81) - - 45 (26.31) - - - - - - - 112 (7.3) 1529
count

Lymphopenia - - 7 (4.72) 1(0.8) - 5(2.92) - - - - - - - 13(2.9) 444

Elevated

P 52 (47.27) - 70 (47.29) 61 (48.8) - 105 (61.4) - - - - - - - 288 (51.9) 554

Elevated CRP 21(19.09) - 48 (32.43) 28(22.4) - 33(19.29) - - - 47 (38.37) % - - - 177 (26.6) 675
?etstr'ab High AST 19(17.27) - 25(16.89) 23 (18.4) - 21 (12.28) . - . . ; ; . 88(15.8) 554

High ALT 5 (4.54) - 12 (8.1) 6 (4.8) - 25 (14.61) - - - - - - - 48 (8.6) 556

Elevated

Pl 11 (10) - - - - 21(12.28) - - - - - - - 32(12.3) 260

Lung changes visible through
chest x-ray and computed 64 (62.1)
tomography scan

138
(56.55)

88(59.45) 82 (65.8) - (6}5;1) a a . - - 26(72.22)%  93(46.96)  602(58.3) 1032
CRP: C-reactive protein; AST: aspartate aminotransferase; ALT: alanine aminotransferase; LDH: lactic dehydrogenase.

* This column lists the number of patients who presented the event of interest.

T This column lists the total number of patients described in each variable.

* The n value and the percentage correspond to the number of patients who presented the event of interest in the corresponding variable.

Source: Own elaboration.
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According to the age group, patients classified as schoolers
and adolescents account for almost 60% of those affect-
ed. When analyzing the condition of the patients, it was
found that the majority were asymptomatic or had mild
respiratory infections, followed by moderate infections;
conversely, patients with severe infections or a serious/
critical condition represented low percentages (Table 2).

Regarding signs and symptoms, cough and fever
were the most frequent and were found in more than
half of the patients; other manifestations occurred in a
smaller percentage (Table 2).

Meta-analysis results, heterogeneity, and publication bias
A meta-analysis of all clinical, laboratory and radio-

logical variables was carried out. Table 3 reports the
final results and shows the general proportion of the
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variables that presented heterogeneity <60% and
were described in at least 4 articles. The results of
the Egger’s linear regression test did not show p-val-
ues <0.1, so there was no publication bias due to the
effect of the small studies. Therefore, this criterion
would only be valid for the variables cough, death and
pulmonary alterations observed in imaging studies,
which were the only ones found in 7 or more studies.
In particular, the analysis of the variable death found
significant heterogeneity (59%); however, most stud-
ies reported mortality <1%.

It should be noted that the level of heterogeneity
found did not allow obtaining reliable results although
the subgroups of the variable related to the place where
the patient contracted the infection were analyzed. Nev-
ertheless, the percentage of infected children within the
family nucleus was higher in the Chinese population.

Table 3. Summary of the meta-analyzes of single proportion.

Random effects model

Variables - 5 Egger’s Regression
Ratio (95%CI) Heterogeneity 12 % (p-value)
(p-value)

o Cough 52% (50-55) 0 (0.59) 0.58
Clinical

Death 0% (0-0.1) 59 (< 0.01) 0.16

Lab test High AST 16% (13-19) 0(0.45) 0.18

Pulmonary alterations observed in 60% (57-64) 28 (0.2) 0.1

imaging studies
Source: Own elaboration.

Figure 2 presents the tree diagram for the OR es-
timation. It plots the subsequent distribution of each
parameter as a horizontal bar under the histogram; said
bar represents the 95% (high probability density) HDI

(highest density interval), which is the Bayesian analogue
of the 95%CI (confidence interval). HDI comprises the
set of values containing the estimated OR for each data
set. The gray triangle represents the sample size (n=).

Overall Odds Ratio

Author Country/region Studies
1.24(1.09,1.40)
_— ) 1.27(0.91,1.75)
Gotzinger et al. > Europe Case Series N=585
. ) 1.18(0.91,1.46)
Gaborieau et al. ** France Case Series N=157
) 1.23(0.96,1.53)
Armann et al. ** Germany Case Series N=128
1.27(1.10,1.55
Garazzino et al. Italy Case Series N=168 ¢ )
1.25(0.97,1.6
Bellino et al. ** Italy Case Series N=3836 ( +1.68)
1.20(0.97,1.
CDC COoVID-19 USA Case Series 2490 0(0.97,1.68)
Response Team *° N=24
o 1.34(1.14,1.71
DeBiasi et al. *° USA Washington, DC  Cohort Study N=177 ¢ )
Lu et al. © China Case Series N=171 1.25(0.87,1.70)
Dong et al. ** China Case Series - 1.18(0.82,1.48)
Li et al. 7 China Case Series Net2 1.25(1.01,1.49)
Wu et al. ** China Case Series Noras 1.24(0.90,1.73)
Xiong et al. » China Cross-Sectional Ne193 1.26(0.92,1.76)
Lu et al. > China Case Series Net10 1.23(0.82,1.66)
1.0 1.5 20 25 3.0

Figure 2. Tree diagram for meta-analysis of two proportions according to sex.
Source: Own elaboration.



COVID-19: Clinical epidemiological profile in pediatrics

All studies reported the sex of the patients, which
allowed to estimate the overall OR, showing that the
95%HDI does not include 1 (although it is very close).
The OR logarithm, which represents the difference in
the probability of disease among men/women, showed a
modal distribution of 0.24 (95%HDI: 0.10-0.37); these
values do not include 0 and, therefore, indicate that
there is a greater involvement of the male sex.

Quality of evidence

Table 4 summarizes the quality of evidence found ac-
cording to the GRADE criteria.'*

When analyzing the variable death, a significant het-
erogeneity was found (59%), which was considered a
serious inconsistency. However, evidence was eventu-
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ally classified as high (Table 4) since all studies where
this variable was described had a high quality and most
reported mortality <1% (especially those thatincluded
a large number of patients).

Discussion

COVID-19 is a disease that has greatly impacted all
the scenarios of human activity.**¢ Like any infection
caused by other coronaviruses such as SARS-CoV (severe
acute respiratory syndrome coronavirus) and MERS-
CoV (Middle East respiratory syndrome coronavirus),
SARS-CoV-2 affects the pediatric population in a smaller
proportion.**“° However, it has similar clinical presen-
tation and mortality rates than those reported for the
first two viruses.

Table 4. Quality of evidence for articles found according to the GRADE criteria.

No. of Factors that may reduce the certainty of the evidence e
studies Study . Indirect . . S
Result (No. of design Risk of id Inconsistency | Imprecision Other of
o bias * | €VIdeNce % *% considerations | €vidence
patients) +
Publication
Cough 7 (914) Observational Serious Serious Not serious Not serious bias not Moderate
detected.
Not Not Publication
Death 10 (19) Observational serious serious Serious Not serious bias not High
detected.
Elevated icati
Publication
aspartate . Very Very . Very -
aminotransferase 4 (88) Observational serious serious Very serious serious bias not Very low
level detected.
Pulmonary
alteration Publication
observed 7 (602) Observational Serious Serious Not serious Not serious bias not Moderate
in imaging detected.
studies
Sex: more 13 (4 Publication
malés affected  867) Observational Serious Serious  Not serious Not serious bias not Moderate
detected.

* This factor qualified the design or execution of the study.

T This factor evaluated whether the evidence found responded directly to the objective or research question.
¥ This factor evaluated whether the results were consistent between studies.
** This factor evaluated whether the results were accurate enough.

Source: Elaboration based on Schiilnemann et al.**

When comparing COVID-19 with seasonal influenza,
itis found that the clinical presentation of both diseas-
es is variable and can range from asymptomatic cases,
through mild cases, to serious infections. The population
at highest risk of influenza virus infection are children,
who are also the main transmitters, while, in the case
of COVID-19, they seem to be the least affected.*

According to the results, COVID-19 occurs more fre-
quently in males, which is consistent with the findings
observed in adults, where the proportion of affected
men is even higher. This increased susceptibility of the
male sex may be due to multiple factors (biological
and physiological) such as increased expression of the
ACE2 receptor blockers or the presence of the double
X chromosome to which a protective role is attributed.*
In this context, it should be borne in mind that, in most
regions, it is still men who work the most out of their
homes, which increases the likelihood of infection; this

greater contact with people outside the home is also
typical of schoolchildren and adolescents, which would
explain why these age groups are more affected.****

Similarly, lockdowns have helped elucidate the source
of the infection. In China, for example, the population
was confined early, which is why it was established that
most children were infected in their household, unlike
populations where confinement started late and where
most infections occurred is not clear.**

Underlying diseases condition susceptibility to infec-
tion by or worsening of COVID-19 symptoms. According
to the studies analyzed, up to 50% of the severe or
critical patients had comorbidities, mainly pulmonary,
neurological, cardiovascular, or obesity, which is con-
sistent with the reports in adults. %46

COVID-19 may present with variable symptoms. In
this regard, Wise*’ analyzed the data obtained from a
symptom tracking application and reported that there
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are six different “types” of COVID-19. Each type is char-
acterized by a group of symptoms that are classified as
follows: (i) “flu-like” without fever (headache, hyporexia,
cough, odynophagia, myalgia, and chest pain); (ii) “flu-
like” with fever (headache, hyporexia, anosmia, cough,
dysphonia, odinophagia); (iii) gastrointestinal (head-
ache, anosmia, hyporexia, diarrhea, odinophagia, and
severe chest pain); (iv) severe level one: fatigue (head-
ache, chest pain, anosmia, cough, fever, and dysphonia;
(v) severe level two: confusion (headache, chest pain,
myalgia, odinophagia, anosmia, hyperexia, cough, fe-
ver, and fatigue); and vi) severe level three: abdominal
and respiratory involvement (headache, odinophagia,
chest pain, abdomen and muscles, anosmia, hyperexia,
cough, fever, dysphonia, fatigue, confusion, respiratory
distress, and diarrhea.) The same study reported that
patients with clinical symptoms level 4 to 6 are more
likely to be admitted to the hospital and need respira-
tory support,” which also coincides with the reports in
the adult population.

In this regard, Xiong et al.?* found that children with
COVID-19 and gastrointestinal symptoms are prone to
further deterioration of their clinical symptoms and al-
terations of lab test results. Moreover, several studies
have reported the presence of SARS-CoV-2 in children’s
feces even up to 30 days after infection,*® although itis
worth mentioning that the fecal-oral route has not yet
been determined.”

It should be noted that cough and fever are the most
common symptoms and that rates of up to 72.2% and
89.1%, respectively, have been reported in adults. In
the pediatric population, the percentages are lower,
which could be explained by the higher number of pa-
tients under 19 years of age who are asymptomatic or
present with a mild infection.>°

Laboratory test results are not conclusive since leuko-
penia is relatively frequentin viral processes in children;*
however, only lymphopenia yielded results with a con-
stant proportion, even though the number of studies
found was not sufficient to estimate its overall proportion.
It should be noted that lymphopenia occurs in greater
proportion in adults and is considered a critical factor
associated with the severity and mortality of the dis-
ease.” This may be related to both the characteristics of
the immune system and the low percentage of severe/
critical patients reported in the studies analyzed here.

With respect to inflammation and infection markers,
the overall proportion of patients with elevated C-reactive
protein and procalcitonin levels could not be established
in this study. However, it should be noted that the re-
sults of both tests may be normal in patients with mild
infections and that the elevation of these markers is
associated with more severe clinical manifestations or
bacterial coinfections.'%°*> The same occurs with the
elevation of the D-dimer, which is usually accompanied
by a systemic inflammatory response and coagulation
activation in patients with severe symptoms.=°~"

Lactate dehydrogenase and transaminases (aspar-
tate aminotransferase and alanine aminotransferase)
are elevated in infectious or inflammatory processes, and
the latter increase even more when the liveris involved.
Although the elevation of these enzymes is sometimes
non-specific, measuring their increase can help assess
systemic involvement when a patientis ill. 3°4>:°2
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Pulmonary ground-glass opacities were found in 60%
of the patients analyzed in the studies included in the
present review; however, this same pattern has been
described in up to 96.6% of cases in adults.***°°% In
both groups, lung injury is most evident in computed
tomography. >

The present work was prepared based on the best
evidence available up to the date of the review, so it
includes quality studies that are mostly multicenter. In
addition, Bayesian methods were applied to calculate
OR. Nevertheless, its limitations include that all data are
reported in retrospective studies; the overall proportion
in most variables presented high heterogeneity that may
be associated with genetic, geographic or ethnic causes;
there was a lack of stratification of the variables accord-
ing to the different age groups since some symptoms
can only be reported by patients older than five years,
for example, headache or anosmia; and not all studies
presented the variables analyzed and, therefore, the
number of observations was not constant. Given these
limitations, the results of this study should be contrast-
ed with prospective randomized controlled studies with
larger samples and a stricter design.

Conclusions

Clinical and epidemiological characteristics of COVID-19
in pediatric patients cannot yet be accurately described
based on the current data. However, the male sex seems
to be more affected and lung alterations in imaging
studies are more frequent than clinical signs such as
cough and fever. Laboratory results are not conclusive
and reflect that different organs and systems are af-
fected by the virus.

This meta-analysis was prepared based on the best
data available up to the date of the review and on a rig-
orous analysis, so the data are credible and will serve
as the basis for future comparisons between regions
or age groups.
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