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Abstract
Most publications on pediatric COVID-19 in Spain were performed at the beginning of the pandemic when some diagnostic 
tools were not widely available. This study aims to show the real spectrum of the infection based on wide detection of cases 
due to symptoms and contact tracing. A descriptive and analytical observational study was performed including pediatric 
cases (0 to 14 years) from the region of Aragón between May 12 and October 31, 2020. Diagnostics was by PCR detection 
of viral RNA, rapid antigen detection test, or positive IgG serology. There were 5933 positive children included. Of them, 
49.03% were women. The mean age was 7.53 ± 4.28 years. The source of infection could not be determined in 17.8% of cases. 
As for the rest, was determined to be within the family environment in 67.8%. The percentage of asymptomatic patients was 
50.3%. Among symptomatic patients, fever (58.1%) and cough (46.7%) were the most frequent symptoms. Hospitalization 
was required in 0.52% of infected, intensive care unit admission was on 0.05%, and there was one death (0.02%). Children 
under the age of one presented some symptoms more frequently (71.6% vs 48.5%; OR 2.68; 95% CI 2.08 to 3.45; p < 0.001) 
and required more hospitalizations (3.9% vs 0.34%; OR 11.52; 95% CI 5.65 to 23.52; p < 0.001).

Conclusion: In our environment, SARS-CoV-2 infection is like other mild respiratory viral infections in the population 
under the age of 15. The contagion occurs mainly in the family environment, the number of asymptomatic is high, being the 
symptoms mild and the complications very infrequent.

What is Known:
• Pediatric infection produced by SARS-CoV-2 has manifested as a mild disease in relation to adult age, although with higher affectation at the 

youngest ages. 
• Nearly all studies on epidemiology and clinical spectrum of the disease were conducted with patients diagnosed at the beginning of the pan-

demic. By then, diagnostic tools were only available in hospitals and in emergency units.
What is New:
• Once diagnostic means were available in primary care medicine and were used not only for the diagnosis of clinical symptoms of the patient, 

but for the tracing of case contacts, a much more precise approach to the epidemiology and clinical manifestations of the disease was 
allowed, as described in this study.
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Abbreviations
CI  Confidence interval
OR  Odds ratio

PCR  Polymerase chain reaction
RNA  Ribonucleic acid

Introduction

In December 2019, Chinese health authorities identi-
fied a novel coronavirus as the etiological agent of a 
cluster of pneumonia cases, named SARS-CoV-2, which 
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spread rapidly across the world. The disease, COVID-
19, caused by this agent has been well characterized. 
However, in population sectors in which milder and 
asymptomatic presentations occur, such as children, the 
spectrum of clinical manifestations has not been fully 
described yet.

Clinical descriptions of COVID-19 in children under 
the age of 15 have mainly derived from hospitalized 
patients or emergency services. Large series of patients 
have been published mainly in Europe, the USA, and 
China [1–4]. A systematic review [5] which collected 
clinical data from 2914 children shows a proportion of 
asymptomatic children of 14.9%, that varies from 0 to 
53.5%. Another systematic review published in 26 coun-
tries up to May 14, 2020 [6] collected data from 7780 
pediatric cases revealing that 19.4% were asymptomatic. 
Additionally, another systematic review with data col-
lected up to May 10, 2020, showed that, among sympto-
matic patients, 40% had a mild clinical presentation, 56% 
moderate, 3% severe, and 1% critical [7]. The description 
of clinical signs and symptoms of pediatric COVID-19 
likewise varies greatly as described in the systematic 
review of Patel [5].

In Spain, the first published compilations [8] already 
showed divergences concerning respect to the real pedi-
atric prevalence, higher in the first seroprevalence studies 
[9].

Diagnostic protocol radically changed in Spain from 12 
May 2020 toward a broad detection of all suspected cases 
and their close contacts in primary care attention. This 
allowed to begin investigating what was really taking place 
in the community.

Aragón was one of the first regions in Spain and Europe to 
suffer a second pandemic wave (July–August 2020, data avail-
able at https:// www. aragon. es/ coron avirus/ situa cion- actual/ 
evolu cion- diaria) and even a third one in October–November 
2020. In these second and third waves, the 14-day cumulative 
incidence peaks in the overall population reached 616.3 and 
1116.2 cases respectively per 100,000 inhabitants. This made 
possible to include a significant number of pediatric cases 
diagnosed thanks to either presenting symptoms or after a 
study of contacts of other cases.

The impression about the real presentation of this dis-
ease has changed since the performance of diagnostic tests 
has extended to the field of primary care, and contacts 
have been intensively tracked.

One only recent research study has been carried out in 
Spain including a representative sample of children from 
the community and its results differ from the previously pub-
lished [10]. The objective of this study is to describe clinical 
and epidemiological data from the electronic clinical records 
of pediatric COVID patients in our community during the 
second and third pandemic waves.

Materials and methods

The observational, descriptive, and analytical study from 
all children diagnosed with COVID-19 in the public health 
system of the 3 provinces of the Community of Aragón 
(Zaragoza, Huesca, and Teruel) in Spain, in the period from 
May 12 to October 31, 2020.

In the public health system of Aragón, there are electronic 
health records for every user with clinical data (including 
radiological studies and complementary tests) from both 
hospital and primary care, collected and classified by epi-
sodes. Medical and nursing professionals are allowed to 
enter data. Access has also been allowed to professionals 
who have carried out the task of tracking cases. This enabled 
to extract clinical and epidemiological data from all the chil-
dren of Aragón diagnosed with coronavirus infection during 
that period of time.

Children from 0 to 14 years with a positive diagnostic 
test performed in Aragón in the period previously described 
were included. Initially, a positive result in the RNA detec-
tion of SARS-CoV-2 by a polymerase chain reaction (PCR) 
from a respiratory sample of the upper or lower airways 
was considered a positive diagnostic test. In our commu-
nity, the usual procedure is taking a nasopharyngeal sam-
ple with a swab. From October 7, antigen detection tests 
in nasopharyngeal samples were available in Aragón, and 
these positive tests were included as positive results as well. 
In addition, children with a positive determination for IgG 
against the spicule protein and/or against the SARS-CoV-2 
nucleocapsid during that period, regardless of the result of 
the PCR or the antigen test, were included as infected by 
SARS-CoV-2.

Fig. 1  Flow chart selection process

1236 European Journal of Pediatrics (2022) 181:1235–1242

https://www.aragon.es/coronavirus/situacion-actual/evolucion-diaria
https://www.aragon.es/coronavirus/situacion-actual/evolucion-diaria


1 3

The criteria for performing a diagnostic test were either 
the presence of any sign or symptom compatible with the 
disease or having been in close contact with a positive case. 
Diagnostic tests (preferably PCR) have been performed on 
case contacts taking place 48 h before symptoms started or 
before taking the positive sample in asymptomatic patients.

The main variable was the presence or absence of any 
sign or symptom. The following variables were collected as 
secondary variables: age (classified as children under the age 
of 1, 1–4, 5–9, and 10–14), sex, income level of the person 
in charge of the child, possible source of infection, and evo-
lution (considering the categories of asymptomatic, recov-
ered at home, admitted to the hospital or ICU, and death). 
Other secondary variables were signs and symptoms of the 
following: fever (including its range and duration in days), 
cough, nasal congestion, odynophagia, dyspnea or respira-
tory distress, nausea or vomiting, diarrhea, abdominal pain, 
any skin manifestation, asthenia (general malaise or irritabil-
ity), headache, myalgia, abnormal smell or taste, presence 
of pneumonia, and duration of symptoms in days (excluding 
days of discomfort, anosmia, or dysgeusia). Children who 
did not present any clinical sign or symptom in the 48-h 
period prior to the performance of the diagnostic test and up 
to 10 days after were considered asymptomatic.

Exclusion criteria were the following: children diagnosed 
by a diagnostic test other than the previously described, chil-
dren with incomplete data in the registries, children who were 
not diagnosed or followed in the Public Health System (pri-
vate medical assistance is estimated to be less than 10% of the 
pediatric population) and children residing in another region.

Anonymized data were recorded manually by reviewing the 
electronic medical records related to each patient’s episode.

As for quantitative variables, measures of central ten-
dency and dispersion were calculated depending on whether 
or not they fulfilled a normal distribution. As for qualitative 
variables, percentages and 95% confidence intervals (95% CI) 
were assessed. To analyze differences between variables, mean 
differences (MD) and odds ratios (OR) were calculated. To 
assess statistical significance among variables, the chi-square 
test, Student’s t test, analysis of variance, Fisher’s exact test, 
Mann–Whitney test, or Kruskal–Wallis test were used. As sta-
tistical significance threshold, a value of p ≤ 0.05 was adopted.

Results

From May 12 to October 31, 6391 positive diagnostic tests 
for SARS-CoV-2 in children from 0 to 14 years old were 
notified in the Health Department database of the Public 

Fig. 2  Number of cases and per-
centage distribution of COVID-
19 cases by age
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Health Institution. Figure 1 presents the flow chart show-
ing that 5933 children were assessed in the study, of which 
women were 2909 (49.03%).

Figure 2 displays the proportion distribution by age. Mean 
age was 7.53 ± 4.28 years ranging from 0 days to 14 years, 
11 months, and 24 days old. The mode was 12 years, and 
the median was 8 years old (interquartile range 4 to 11). 
The mean age for men (7.60 ± 4.33 years old) and women 

(7.45 ± 4.24) did not differ significantly (MD: 0.15; 95% 
CI − 0.07 to 0.37; p = 0.177).

Regarding the diagnostic method used, 93.7% (5561) of 
the children were diagnosed by PCR, 6.2% (370) by rapid 
antigen detection test, and 0.03% (2) by serology (IgG-
positive in venous blood).

Contacts known to be the source of infection are listed in 
Table 1. Home and family environment contagion occurred 
in 67.8% of cases, school in 5%, and contagion in recrea-
tional activities in 4.7%. In 17.8% of cases, the source could 
not be identified. Unknown contagion source percentage 
among asymptomatic patients (4.1%, 121 cases) was sig-
nificantly lower than in symptomatic patients (31.6%, 922 
cases) (OR 10.86; 95% CI 8.91 to 13.24; p < 0.001).

The two lowest income groups were significantly more 
frequent in the children included in this study (SARS-CoV-
2-positive cases), when compared to the regional population 
distribution (OR 1.97; 95% CI 1.80 to 2.16; p < 0.001 in the 
lowest and OR 1.08; 95% CI 1.03 to 1.24; p = 0.004 in the 
following).

Asymptomatic children were 2969 (50.3%), and symp-
tomatic children were 2942 (49.7%). Although the evo-
lution of those infected did not differ by sex, it did differ 
by age groups, as shown in Table 2. The mean age among 

Table 1  Distribution of sources of infection

Source of contagion n (proportion)

Household acquisition 4021 (67.8%)
Parent 2747 (46.3%)
Sibling 450 (7.6%)
Other family cohabitant 805 (13.6%)
Carer 19 (0.3%)
Outside acquisition 855 (14.4%)
School 298 (5.0%)
Friends and leisure 278 (4.7%)
Other 279 (4.7%)
Unknown 1057 (17.8%)
Total 5933 (100%)

Table 2  Outcome of cases by 
age group

Outcome Age group n (proportion) OR (95% CI) p Value

Asymptomatic  < 1 y/o 87 (28.34%) Reference
1 to 4 711 (50.86%) 0.38 (0.29 to 0.50)  < 0.001
5 to 9 1052 (55.19%) 0.32 (0.25 to 0.42)  < 0.001
10 to 14 1119 (48.72%) 0.42 (0.32 to 0.54)  < 0.001
Total 2969 (50.25%)

Symptomatic,
not hospitalized

 < 1 y/o 208 (67.75%) Reference
1 to 4 679 (48.57%) 2.22 (1.71 to 2.89)  < 0.001
5 to 9 849 (44.54%) 2.62 (2.03 to 3.38)  < 0.001
10 to 14 1172 (51.02%) 2.02 (1.57 to 2.60)  < 0.001
Total 2908 (49.22%)

Admitted to hospital  < 1 y/o 12 (3.91%) Reference
1 to 4 8 (0.57%) 7.07 (2.86 to 17.44)  < 0.001
5 to 9 5 (0.26%) 15.47 (5.41 to 44.22)  < 0.001
10 to 14 6 (0.26%) 15.53 (5.79 to 41.70)  < 0.001
Total 31 (0.52%)

Admitted to ICU  < 1 y/o 0
1 to 4 1 (0.07%)
5 to 9 1 (0.05%)
10 to 14 0
Total 2 (0.03%)

Exitus  < 1 y/o 1 (0.33%)
1 to 4 0
5 to 9 0
10 to 14 0
Total 1 (0.02%)
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asymptomatic children (8.10 ± 4.03 years old) was signifi-
cantly higher than that of hospitalized children (4.79 ± 5.01) 
(MD 3.31 years old; 95% CI 1.47 to 5.15; p = 0.001) and like 
symptomatic children who did not require hospitalization 
(7.99 ± 4.51 years old (MD 0.11 years old; 95% CI − 0.11 
to 0.33; P = 0.325).

Symptoms presence was significantly higher in the group 
of children under the age of one (71.7%) compared to the 
rest of the groups (49.5%), (OR 2.68; 95% CI 2.08 to 3.45; 
p < 0.001). Children under the age of one (3.9%) were admit-
ted significantly more frequently than the rest of the age 
groups (0.3%) (OR 11.52; 95% CI 5.65 to 23.52; P < 0.001), 
among which there were no differences.

Symptoms duration (Table 3) was 1 day or less in 15.6% 
of cases, from 1 to 4 days in most cases and equal to or 
greater than 7 days in 12.6% (mainly due to persistence of 
cough and catarrhal symptoms).

Fever was recorded in 28.5% (1660) of infected children 
and in 58.1% of symptomatic patients. Only 10.1% (310) 
of symptomatic patients had a temperature greater than 
38.5 °C. The duration of fever was 3 days or less in 81.6% 
(1465), and only 4% (64) had a fever for 5 or more days.

Table 4 summarizes, in all symptomatic patients, the 
proportion of signs and symptoms by age group. Fever was 
significantly more frequent (77.2%) in the group under the 
age of one (OR 2.61; 95% CI 1.38 to 2.62; p < 0.001) and 
in the 1- to 4-year-old group (64.8%) (OR 1.45; 95% CI 
1.21 to 1.73; p < 0.001) compared to the rest. Likewise, 
there was more frequency of cough in the group under 
the age of one (OR 2.30; 95% CI 1.73 to 3.07; p < 0.001) 
and of nasal congestion (OR 2.10; 95% CI 1.60 to 2.77; 
p < 0.001) in comparison to the rest of the ages. Symp-
toms reported by patients were, as expected, significantly 
more frequent in 5 to 9 and 10- to 14-year-old groups 
(odynophagia, headache, malaise, myalgia, anosmia, and 
dysgeusia). Dyspnea and respiratory distress were signifi-
cantly more prevalent in the 10–14-year-old age group 
(5.7%) compared to the rest of the ages (3.8%) (OR 1.55; 
95% CI 1.09 a 2.19; p = 0.013). Regarding digestive mani-
festations in symptomatic patients, nausea and vomiting 
were significantly less frequent in those older than 9 years 
old (4.8%) compared to the rest of children (7.8%) (OR 
0.58; 95% CI 0.42 to 0.80; p = 0.001). Diarrhea was sig-
nificantly more prevalent in the group under the age of one 
(18.2%) and 1–4 years old (17.1%) (overall, 0–4 years old 
17.4%, compared to those over four 10.7%, OR 1.76; 95% 
CI 1.41 to 2.20; p < 0.001).

Pneumonia diagnosis by imaging was found in 13 chil-
dren (0.22% of infected, and 0.44% of symptomatic chil-
dren). It was significantly more frequent in 10 to 14 years 

Table 3  Duration of signs and 
symptoms of active infection

*Data available in 86.1% (2508/ 
2914) symptomatic patients

Days n Proportion

 < 1 32 1.3%
1 358 14.3%
2 564 22.5%
3 605 24.1%
4 296 11.8%
5 207 8.3%
6 129 5.1%
 ≥ 7 317 12.6%
Total 2508* 100.0%

Table 4  Frequency of signs and symptoms in symptomatic patients by age group

 < 1 y/o 1–4 5–9 10–14 Total

Fever 166/215 (77.2%) 431/665 (64.8%) 471/833 (56.5%) 587/1138 (51.6%) 1655/2851 (58.1%)
Cough 144/220 (65.5%) 364/685 (53.1%) 360/850 (42.4%) 499/1174 (42.5%) 1367/2929 (46.7%)
Nasal congestion 116/220 (52.7%) 310/685 (45.3%) 260/850 (30.6%) 369/1174 (31.4%) 1055/2929 (36.0%)
Odynophagia 26/218 (11.9%) 86/679 (12.7%) 218/850 (25.7%) 327/1174 (27.9%) 657/2921 (22.5%)
Headache 5/216 (2.3%) 32/680 (4.7%) 224/850 (26.4%) 418/1174 (35.6%) 679/2920 (23.3%)
Dyspnea 7/220 (3.2%) 21/685 (3.1%) 38/850 (4.5%) 67/1174 (5.7%) 133/2929 (4.5%)
Nauseas/vomits 20/220 (9.1%) 59/685 (8.6%) 60/850 (7.1%) 56/1174 (4.8%) 195/2929 (6.7%)
Diarrhea 40/220 (18.2%) 117/685 (17.1%) 93/850 (10.9%) 123/1174 (10.5%) 373/2929 (12.7%)
Abdominal pain 18/217 (8.3%) 67/680 (9.9%) 125/850 (14.7%) 108/1174 (9.2%) 318/2921 (10.9%)
Skin manifestations 3/220 (1.4%) 36/685 (5.3%) 31/850 (3.6%) 26/1174 (2.2%) 96/2929 (3.3%)
Malaise/irritability 21/217 (9.7%) 60/681 (8.8%) 104/850 (12.2%) 230/1174 (19.6%) 415/2922 (14.2%)
Myalgia 0/217 (0.0%) 15/679 (2.2%) 77/850 (9.1%) 146/1174 (12.4%) 238/2920 (8.2%)
Anosmia/dysgeusia 1/216 (0.5%) 8/678 (1.2%) 46/850 (5.4%) 149/1175 (12.7%) 204/2920 (7.0%)
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old group (9 cases) than in the rest of the children (OR 3.38; 
95% CI 1.04 to 11.0; p = 0.032). There were no differences 
by sex (6 out of 13 were women).

Thirty-one patients (0.53%) required hospitalization, 3 
of them required admission in the Intensive Care Unit, and 
only one died (a 3-month-old infant with a severe form of 
sphingolipidosis who died of respiratory failure). Three of the 
admissions (a 9-year-old girl and two 4 and 12-year-old boys) 
were diagnosed with multisystemic inflammatory syndrome 
related to SARS-CoV-2. This represents 0.05% of the total 
number of children with the infection.

The majority of admissions (41.9%) were cases of COVID-
19 without complications. In 16% of admissions, the cause 
was respiratory failure associated or not with pneumonia. Gas-
troenteritis with risk of dehydration was the cause of admis-
sion in 16%. Patients with chronic pathology (severe asthma, 
immunodeficiency, kidney transplantation, sickle cell anemia) 
were 12.9% of admissions. Coinfection was found in 4 of the 
31 admissions: Campylobacter jejuni gastroenteritis, Strep-
tococcus pyogenes pharyngotonsillitis, bronchitis with posi-
tive Rhinovirus detection in nasopharyngeal aspirate, and one 
bacteremia associated with venous catheter by Staphylococcus 
epidermidis.

Discussion

This research provides realistic knowledge of the clini-
cal and epidemiological spectrum of SARS-CoV-2 infec-
tion in children from an economically developed country. 
Compared to previous research [1–7, 11–18], this study 
presents data from all the pediatric cases of Aragón, Spain, 
during the second and third waves of the pandemic. SARS-
CoV-2-positive cases were diagnosed by presenting sug-
gestive signs or symptoms as well as by active tracking of 
close contacts of other positive cases.

During the pandemic in economically developed coun-
tries, there has been a unique diagnostic display. Due to 
the availability of diagnostic procedures for the entire 
community during the recruitment period, the reality of 
this infection in pediatric population could be studied. 
This enabled detecting numerous asymptomatic cases 
when studying close contacts of each new case.

The results of this study suggest that the real propor-
tion of asymptomatic cases among infants is higher than 
the estimated in previous studies. In our sample, 50.3% of 
children under the age of 15 infected by SARS-CoV-2 did 
not present any symptoms during, at least, the first 12 days 
of infection. In the majority of studies prior to May 2020, 
around 14.9% were declared asymptomatic as shown in 
Patel’s review [5]. However, in subsequent publications 
that included more cases diagnosed in the primary care 
setting, the rate of asymptomatic children rose to 43% [11], 
35.9% [15], 47.2% [10], and even 71.2% [17] (in this latest 

study of 6197 Italian children, the absence of symptoms 
was reported at the time of diagnosis). It must be pointed 
out that, in our series, the presence of symptoms is signifi-
cantly higher in the group of children under the age of 1 
(28.3% asymptomatic) compared to the rest of the ages.

Regarding signs and symptoms of presentation, we agree 
with previous research [3, 5–7, 10, 14, 15, 18, 19] in which 
fever and cough were the most prevalent (present in 58.1% 
and 46.7%, respectively, of the total of our symptomatic 
children). Digestive symptoms are not infrequent, as some 
publications have already exhibited [20, 21]. Cutaneous 
manifestations are only recorded in 3.3% of cases. Finally, 
it is outstanding that the low percentage of children who 
developed dyspnea or respiratory distress. Compared to the 
first publications (25% [1], 13% [3], 15.7% [5], 11% [7], 
7.7% [16]), in our study, we found that only 4.5% of chil-
dren have dyspnea or respiratory distress. This proportion 
is similar to the one described in the most recent studies 
(4.7% [10], 3.2% [15]). The diagnosis of pneumonia is also 
very uncommon (0.44% among symptomatic children), with 
unspecific symptoms and with the same radiological fea-
tures as described in other publications [22]. Multisystemic 
inflammatory syndrome (1 in every 2000) is exceptional in 
our pediatric infection cases.

The most recent studies [10, 13, 15, 17, 18] seem to mod-
ify the initial impression of greater affectation and severity 
among men, as described in adulthood. In this study, we 
do not find significant differences of infection rates when 
comparing both sexes, even when comparing the rate of 
symptomatic children or hospital admissions.

Unlike the case of older population, we are not facing 
a serious pediatric illness, but rather a common epidemic 
viral infection such as rhinovirus, adenovirus, or respira-
tory syncytial virus infections [23]. On its acute phase, it 
resembles a mild infection that does not produce signs nor 
symptoms in 50.3% of cases, and when it does, in 3 out of 4 
cases, its duration is less than 5 days, only requiring admis-
sion in 0.52% and which fatality results in 0.017%. How-
ever, it should be taken into account that infants under the 
age of one have greater susceptibility to have a symptomatic 
infection (71.7%) and to require hospital admission (3.9%).

An outstanding strength of this study is that it has 
been performed on the entire population of Aragón, not 
on samples from it. This allows to obtain data that are 
very close to reality. The diagnostic deployment carried 
out when SARS-CoV-2 infection is suspected, as well 
as the study performed on the possible contacts, helps 
understanding clinical and epidemiological spectrum of 
the disease, including the asymptomatic cases. The elec-
tronic system of clinical records in our setting made it 
possible to extract all the observations made by the physi-
cians, nurses, and trackers who attended infected children. 
Additionally, there was a specific data collection template 
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for all the confirmed cases, and the protocol for positive 
cases required follow-up (in person or via telephone) until 
the clinical and epidemiological discharge period for the 
patient had elapsed.

The weaknesses are those found in observational studies 
in which data are obtained from registries. Although the 
existence of electronic records using data collection tem-
plates reduces information and memory bias, these biases 
are greater than in studies carried out prospectively. Fur-
thermore, the quality of this study may have been affected by 
the fact that records were collected by different professionals 
(primary care pediatricians, nurses, and social work person-
nel from several primary care centers as well as hospitals). 
In addition, those cases that were excluded due to lack of 
information or follow-up proceeded in a greater proportion 
from underprivileged sectors of the population, in some 
cases, associating a significant language barrier or social 
issues. Finally, it is important to remember that a greater 
number of infected cases could have been detected if active 
population screening were carried out, instead of only study-
ing this infection in symptomatic patients or close contacts 
of a case.

Finally, and as the conclusions of this research, it seems 
that, until the end of 2020, with virus variants circulating 
until that moment, infection by SARS-CoV-2 in the pedi-
atric population behaves like most respiratory transmitted 
epidemic pediatric viruses. Considering the proportion of 
asymptomatic patients, the symptoms and their duration, 
the rate of hospital admission, and fatality due to SARS-
CoV-2, this study suggests that, in childhood, we are facing 
a mild disease. The measures for its control in childhood 
are especially relevant due to the implications as they can 
be potential transmission vectors of the disease to the adult 
population.
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