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What do we know about the subject matter of this study?

To date, there is little information on the behavior of SARS-CoV-2
in the pediatric population, while studies and publications in adults

What does this study contribute to what is already known?

This study provides further data on the clinical and epidemiologi-
cal characteristics of patients under 16 years of age diagnosed with

are far more numerous. SARS-CoV-2 infection, through a series of 165 pediatric patients

with a confirmed diagnosis.

Abstract Keywords:
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During the SARS-CoV-2 pandemic, efforts have focused on trying to identify the routes of transmission ¢ ronavirus;
of the virus, characterize its symptoms and signs, and investigate the best diagnostic and therapeutic ~ gARg.CoV-2:
methods. There are fewer published data and series in the pediatric population than in adults. Objecti- ¢ o

. . . . N . . mergency Room;

ve: To analyze the clinical and epidemiological characteristics in children under 16 years of age diagno- Children:
sed with SARS-CoV-2. Patients and Method: Descriptive study carried out on children who underwent Symp tOH)IS

SARS-CoV-2 RNA testing due to compatible symptoms, close contact, or requiring hospitalization or
surgery, in the Emergency Department of a hospital in Madrid, Spain. 30 variables were collected inclu-
ding epidemiological data, symptoms, and signs of infection. Results: Out of 1378 patients, 12% were
positive (165). There was a higher proportion of patients of North African origin in the positive group
than in the negative one (p < 0.01). Of all patients, 35.6% reported close contact with a confirmed case,
which was more frequent in the positive group. 75.8% of the positive patients had some symptoms,
most frequently fever, runny nose, and cough, followed by digestive symptoms. There was one case of
COVID-19 pneumonia and two patients with MIS-C, one of which had SARS-CoV-2 infection. Eight
of the positive patients (4.8%) required hospitalization due to SARS-CoV-2 infection. Conclusion:
Although SARS-CoV-2 infection is milder in the pediatric population, almost 5% will require hospi-
talization. No close contact was identified in a high percentage of patients (61%). Further studies are
needed at all levels of care to characterize the infection in children and adolescents.
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Introduction

In December 2019, a novel coronavirus capable of in-
fecting humans, SARS-CoV-2'%, was identified in Hubei,
China. Since then, the infection has been spreading
around the world, being declared a pandemic in March
2020**%, with more than 113 million people infected
worldwide and more than 2.5 million dead at present,
according to the World Health Organization (WHO)’.

Spain is one of the countries most affected by
SARS-CoV-2, with more than 3,000,000 people infec-
ted and more than 69,000 dead, according to data from
the Ministry of Health.

Since the beginning of the pandemic, all efforts
have been focused on trying to identify the routes of
transmission of the virus in order to curb its spread,
define the clinical characteristics of the infection, find
the best diagnostic methods, and the most appropriate
treatment. There are numerous publications, mainly
focused on adults, with fewer data published in the pe-
diatric population®®8,

Infection in adults typically presents with respira-
tory symptoms and pneumonia? which, in some cases,
causes an acute respiratory syndrome and an excessi-
ve inflammatory response, with high mortality. In the
pediatric age group, the infection has a milder course'
and, therefore, the prognosis is more favorable®®.

The main routes of transmission are through con-
tact and inhalation of droplets and respiratory aero-
sols'*'2. In most publications, infected children have
had contact with a family member"*"* or with a sick
caregiver'!, so it seems that children do not play a fun-
damental role in its transmission'4, unlike other infec-
tions, such as those caused by the respiratory syncytial
virus (RSV), rotavirus, scarlet fever, erythema infectio-
sum, or hand-foot-and-mouth disease.

During the first months of the pandemic, diagnostic
testing to confirm infection was exceptional, especially
in pediatric patients, who presented a milder clinical
picture. Currently, diagnostic tests for acute infection
are much more widely available and their performance
is indicated in the presence of compatible symptoms
and/or close contact, as well as in cases in which it is
necessary to know the patient’s condition for the per-
formance of different invasive techniques or to carry
out specific isolation in the case of hospitalization.

As it is a new, unknown virus with such a different
behavior in children and adults, it is essential to ade-
quately define the characteristics of this infection in the
pediatric population, in order to improve our actions
against this disease.

The objective of this study is to analyze the clinical
and epidemiological characteristics of patients diagnosed
with SARS-CoV-2 infection in our center from July 15 to
September 30, 2020, during the second epidemic wave.
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Patients and Method

Retrospective descriptive study in a second-level
hospital in Madrid, Spain. We included all patients un-
der 16 years of age who were screened for SARS-CoV-2
infection in the Pediatric Emergency Department bet-
ween July 15 and September 30, 2020.

The microbiological test performed for the detec-
tion of SARS-CoV-2 infection was an RNA-SARS-
CoV-2 test, from a sample of oropharyngeal and na-
sopharyngeal exudate.

During the study period, this test was performed on
all pediatric patients with compatible symptoms, on all
close contacts (according to the definition established
in the Protocol for the strategy of early detection, sur-
veillance, and control of COVID 19 developed by the
Ministry of Health, in force at that time'®), whether or
not they had symptoms, and on all patients who requi-
red urgent surgery or hospital admission, in order to
carry out isolation measures if necessary.

30 variables were collected, including epidemiolo-
gical data (age, sex, ethnicity) and clinical data (symp-
toms and signs). The symptoms recorded were fever
(days of fever and maximum temperature), low-grade
fever, cough, rhinorrhea, dyspnea, chest pain, ody-
nophagia, headache, vomiting, diarrhea, abdominal
pain, syncope, anosmia, ageusia, myalgia, skin lesions,
and days of evolution since the onset of symptoms.
The signs collected were oxygen saturation, respiratory
distress, pathological pulmonary auscultation, presen-
ce of exanthema, and tonsillar exudate. In addition,
we recorded whether they had had close contact with
a confirmed case, whether they required hospitaliza-
tion, or if the SARS-CoV-2 RNA test had been reques-
ted because of the need for urgent surgery or because
they required hospitalization for causes unrelated to
COVID-19.

For statistical analysis, Excel and SPSS Statistics
25 software were used. Quantitative variables were
expressed as mean, median, standard deviation, and
interquartile range (IQR). Qualitative variables were
expressed as frequency and percentage. Quantitati-
ve variables were compared in the univariate analysis
using Student’s t-test. Qualitative variables were com-
pared using the chi-square test, applying Fisher’s exact
test when required. A p < 0.05 value was considered
statistically significant.

Results

During the study period, RNA-SARS-CoV-2 tests
were requested for 1,378 patients. Of these, 12% were
positive (165 patients) and 88% were negative (1,213
patients).
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Epidemiology

The median age of the overall sample was 4.6 years
(IQR: 2.05-8.35) and that of the positive group was
4.4 years (IQR: 1.74-8.28). The distribution by sex was
52.3% males in the total sample and 49.7% males in
the group with a positive test.

If we analyze the percentage of positivity by age
group, 1.8% were patients under 1 month of age; 2.4%
in the group aged 1 to 2 months; 11% patients aged 3
to 11 months; 12.1% patients aged 1 year; 31.5% pa-
tients aged 2 to 4 years; and 41.2% those patients aged
5 to 15 years (table 1).

Of the patients of Caucasian origin, 74.4% presen-
ted a positive test and 88% presented a negative one
(p <0.001); patients of North African origin presented
11% and 4.5%, respectively (p = 0.001); and sub-Saha-
ran African patients presented 7.9% and 1.9%, respec-
tively (p < 0.001). There were no significant differences
in other ethnicities (table 1).

35.6% (490/1378) reported close contact with a
confirmed case; 45.5% (75/165) in the group with po-
sitive test and 34.2% (415/1213) among the negative
ones (p < 0.05) (table 1). No history of contact was
recorded in 47 patients (3.4%), with a similar distribu-
tion between positive and negative tests.

23.6% of patients (325/1378) were asymptomatic;
24.2% were in the group with positive test and 23.5%
among the negative ones (figure 1). Of the total num-
ber of asymptomatic patients, 94.2% were tested due
to close contact and the remainder due to scheduled
admission or invasive complementary tests.

Of the positive patients, 75.8% were symptoma-
tic. Of the patients who were tested due to compatible
symptoms, the history of close contact was more fre-
quent in the positive patients (28%) than in the negati-
ve patients (16%) (p < 0.001) (figure 1).

Signs and symptoms

At the time of diagnosis, the mean number of days
after symptoms onset was 1.6 (IQR: 1-2). The most
frequent symptom was fever (54.4%), with 75% pre-
senting a temperature between 38°C and 39°C; 15.2%
presented low-grade fever. Following fever, the most
frequent symptoms were upper airway infection
(52.8% rhinorrhea and 52% cough). Table 2 details the
remaining symptoms and their frequencies.

On the physical examination, 7.2% presented
pathological pulmonary auscultation, with the most
frequent findings being crackles and wheezing. Signs
of respiratory distress were present in 3.2% and mean
oxygen saturation was 97 + 1.8%. The presence of skin
lesions was 2.4% and tonsillar exudates 1.6%.

During the study period, two patients with a radiolo-
gical diagnosis of pneumonia were identified, and SARS-
CoV-2 infection was confirmed in only one of them.
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Of all the patients included in the study, 8 (4.8%)
required admission due to COVID-19 infection. Three
of them were infants under 3 months of age with fe-
brile syndrome, three patients were admitted due to
bronchitis requiring oxygen support, one patient due
to pneumonia requiring oxygen support, and a patient
with sickle cell disease due to febrile syndrome.

There were two cases of Multisystem Inflammatory
Syndrome in children (MIS-C) related to SARS-CoV-2,
who required referral to the PICU for treatment, aged
12 and 13 years. The SARS-CoV-2 RNA test was po-
sitive in only one of them, with positive IgG serology.
The first IgG serology performed on the patient with a
negative test was also negative.

Discussion

We present a series of 165 pediatric patients with
a confirmed diagnosis of SARS-CoV-2 infection, re-
presenting one of the series with the largest number
of patients published in our country. In addition, both
hospitalized patients and those with outpatient follow-
up were included.

The age of the patients with a positive test does not
differ from that of the negative ones, and it does not
appear that there is an age group that is more affec-
ted by the infection, in relation to the number of cases.
However, if we compare the percentage of positivity
with negativity in children under 3 months of age, it
does seem significantly higher when compared with
the percentages presented by older patients. This may
be of interest if we consider that in children under 3
months of age the test is performed mainly due to cli-
nical compatibility or close contact and, exceptionally,
due to the need for surgery or admission for other re-
asons.

In our series, we found significant differences in the
frequency of positives regarding ethnicity, which coin-
cides with the largest cohort study carried out to date
by Goyal et al'¢, in which minority ethnicities seem to
be at higher risk of infection. We have not collected
data on the socioeconomic status of the patients, but
the same study shows that a low socioeconomic level
is also associated with a higher risk of infection. The
causes are probably multiple such as lower availability
of resources, overcrowded housing, jobs with little so-
cial distance, and greater use of public transport, thus
increasing exposure to the virus'c.

In some of the published review studies, between
70 and 80% of pediatric patients reported previous clo-
se contact, most of the time in the family setting>*!'"'3;
however, only 35.6% of our cases have this history,
which may be due, in part, to the retrospective collec-
tion of data, but also the high percentage of asympto-
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Table 1. Epidemiological data
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Total patients Patients with a positive test ~ Patients with a negative test p
(n=1378) (n = 165) (n=1213)
n (%) n (%) n (%)
Age
< 1 month 8 (0.6%) 3 (1.8%) 5 (0.4%) ns
1-2 months 18 (1.3%) 4 (2.4%) 14 (1.1%) ns
3 months -11 months 122 (8.8%) 18 (11%) 104 (8.6%) ns
1 year 187 (13.6%) 20 (12.1%) 167 (13.8%) ns
2-4 years 406 (29.5%) 52 (31.5%) 354 (29.2%) ns
5-15 years 637 (46.2%) 68 (41.2%) 569 (46.9%) ns
Ethnicity distribution
Caucasian 1.191 (86.4%) 123 (74.4%) 1.068 (88%) p < 0.001
North Africa 73 (5.3%) 18 (11%) 55 (4.5%) p = 0.001
Sub-Saharan Africa 36 (2.6%) 13 (7.9%) 23 (1.9%) p < 0.001
South America 53 (3.8%) (5 5%) 44 (3.6%) ns
Eastern 8 (0.6%) (0%) 8 (0.7%) ns
Not stated 17 (1.2%) 2 (1 2%) 15 (1.2%) ns
Close contact 490 (35.6%) 75 (45.5%) 415 (34.2%) p = 0.005
ns: not significant
|
PCR positive PCR negative
165 (12%) 1213 (88%)
\
\ \
Symptomatic Asymptomatic Symptomatic Asymptomatic
125 (75,8%) 40 (24,2%) 928 (76,5%) 285 (23,5%)
Close contact 35 (28%) 40 (100%) 149 (16%) 266 (93,3%)
Figure 1. Flow diagram
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matic cases and the epidemiological situation of com-
munity transmission. In any case, these data highlight
the role of the pediatric population in transmission.
In our study, the most frequent symptoms were
fever, rhinorrhea, and cough, which is in line with pu-
blished reports>*”. Furthermore, as Yoldas et al?>, we
found that there are present gastrointestinal symp-
toms, such as vomiting or diarrhea, much more often
than adults**!*. On the other hand, unlike them, the
occurrence of anosmia and ageusia is exceptional'™'*.
However, we must consider that the exploration of
these symptoms in children is more complicated, es-
pecially in the youngest, and their main manifestations
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are usually more nonspecific, such as refusal of food.
Curiously, Jeng reports the absence of anosmia and
ageusia in the Chinese population, which was only
been detected in European and American patients''.
As published by several authors, up to 24% of in-
fected patients were asymptomatic®'?, therefore, the
total number of infections may be underestimated
which could be hindering transmission control®.
According to WHO definitions, the pediatric po-
pulation usually presents mild or moderate infection
symptoms, with a very good prognosis, which coinci-
des with the findings of our study and with most of
the literature reviewed. Thus, unlike in adults, there
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Table 2. Symptoms in patients with a positive test

Fever 54,4%
Rhinorrhea 52,8%
Cough 52%
Diarrhea 20%
Low-grade fever 15,2%
Odynophagia 15,2%
Abdominal pain 9,6%
Headache 7,2%
Myalgia 4,8%
Dyspnea 4,8%
Chest pain 0,8%
Anosmia 0%
Ageusia 0%

are few cases of severe pneumonia in children®'’, and
deaths are rare®'>". In addition, in our series, the pa-
tients who required admission had an adequate clinical
evolution, which agrees with the preliminary results of
the EPICO-AEP study.

Different theories attempt to explain why the di-
sease is less severe in children such as that with age the
immune system deteriorates, thus reducing its capacity
to protect against infection? children have fewer co-
morbidities than adults® and lower expression of the
ACE receptor®', and that previous exposure to other
human coronaviruses could generate protection by
cross-reaction'®. However, the exact reasons for this
are currently unknown.

In adults, the presence of comorbidities further
worsens the prognosis*?, a fact that is not so clear in
the pediatric population since there are not as many
specific data>®. However, recent studies had reported
that the presence of underlying diseases increases the
risk of admission to the PICU"". Although this va-
riable was not specifically analyzed in our study, we
did note that the only patient with underlying disease
(sickle cell disease) in our series presented an adequate
clinical course. In any case, due to the greater vulne-
rability of these patients, they should be given special
attention'?.

Two patients were diagnosed with MIS-C requi-
ring treatment in the PICU, with a favorable evolution.
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This agrees with the data known so far, which indicate
a major complication, but without high mortality>'**!.
Some authors have published that a high percentage
of patients with this syndrome present negative SARS-
CoV-2 RNA test with positive IgG serology, suggesting
that it could be a post-infectious inflammatory syndro-
me>", as is the case of one of our patients.

In relation to admissions, in our study, less than
5% of patients required admission. The increased
knowledge of SARS-CoV-2 infection has allowed the
discharge of those with mild symptoms, who are clo-
sely followed up by telephone until the symptoms are
resolved, thus reducing the number of hospital admis-
sions'2.

SARS-CoV2 infection appears to be milder in the
pediatric population than in adults. For this reason, we
believe that it is essential to share all the data obtained
since greater knowledge will allow us to make better
decisions about the most appropriate management,
both diagnostically and therapeutically.
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