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ABSTRACT

Objective: This study aimed to describe the clinical characteristics
of the pediatric population with COVID-19 in an Emergency
Department (ED) of a Brazilian general hospital.

Methods: Epidemiological and clinical data of patients younger
than 20 years old were collected from patients’ medical records
from February 2020 to July 2021. Most of the epidemiological
data described pertains to hospitalized patients. We also reviewed
coinfections, treatment, and outcomes and compared the first
and second waves of COVID-19.

Results: We identified a total of 1303 episodes of SARS-CoV-2
infection. The median time from symptom onset to diagnosis
was three days. Symptoms were present in 92.3% of the
patients. The most common symptoms were fever (45.2%),
nasal congestion/discharge (44.2%), and cough (39.4%). Chest
radiography and tomography were performed in 7.7 and 3.3%
of cases, with abnormal findings in 29.7 and 53.4%, respectively.
Hospital admissions occurred in 3.5% of patients, mainly in
the presence of comorbidities, in children under five years old
and in those who presented to the ED during the first wave of
COVID-19. Coinfection with a viral agent was identified in 20%
of the 71 cases tested in this study, and a positive rapid test for
Streptococcus pyogeneswas found in 8% of the 174 cases tested,
with no impact of these coinfections on hospitalization.
Conclusions: We found that COVID-19 was a mild disease in
most childrenin our study population, with most hospitalizations
and readmissions occurring during the first wave of COVID-19.
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RESUMO

Objetivo: Este estudo teve como objetivo descrever as
caracteristicas clinicas da populacdo pediatrica com COVID-19
no setor de emergéncia de um hospital geral brasileiro.
Métodos: Os dados epidemioldgicos e clinicos de pacientes idade
inferiora 20 anos foram coletados dos prontudrios dos pacientes
de fevereiro de 2020 a julho de 2021. A maior parte dos dados
epidemioldgicos descritos refere-se a pacientes hospitalizados.
Também foram revisados as coinfeccdes, o tratamento e os
desfechos de internacdo e comparadas a primeira e a segunda
ondas de COVID-19.

Resultados: Foi identificado o total de 1.303 episdédios de
infeccdo por SARS-CoV-2. A mediana de tempo desde o inicio dos
sintomas até o diagndstico foi de trés dias. Os sintomas estiveram
presentes em 92,3% dos pacientes. Os sintomas mais comuns
foram febre (45,2%), congestdo/secrecao nasal (44,2%) e tosse
(39,4%). Radiografia e tomografia de térax foram realizadas em
7,7 e 3,3% dos casos, com achados anormais em 29,7 e 53,4%,
respectivamente. As internacoes hospitalares ocorreram em 3,5%
dos pacientes, principalmente na presenca de comorbidades, em
criangas menores de cinco anos e naqueles que se apresentaram
no pronto-socorro durante a primeira onda de COVID-19.
Foi identificada coinfeccdo viral em 20% dos 71 casos testados
e teste rdpido positivo para Streptococcus pyogenes em 8% dos
174 casos testados, ndo havendo impacto dessas coinfeccoes
quanto a internacdo hospitalar.

Conclusdes: Observamos que a COVID-19 foi uma doenca leve
na maioria das criancas de nossa populagdo, com a maior parte
das hospitalizacdes e readmissdes ocorrendo durante a primeira
onda de COVID-19.

Palavras-chave: COVID-19; SARS-CoV-2; Criancas, Adolescentes.
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Clinical and epidemiological data of pediatric COVID-19

INTRODUCTION

The coronavirus disease 2019 (COVID-19) is a multisys-
temic disease that can lead to respiratory failure, exacerbated
inflammatory response, and death.! Children and adoles-
cents usually have a mild disease similar to other respiratory
viral infections.? Nevertheless, a small percentage of pedi-
atric patients may experience severe pulmonary disease or
develop multisystemic inflammatory syndrome in children
(MIS-C).%* MIS-C is a potentially life-threatening condition
that can manifest as organ failure, Kawasaki-like symptoms,
and shock.? Several risk factors have been identified in the
pediatric population, including obesity, diabetes, asthma,
genetic disorders, neurologic disorders, and younger age
(mainly newborns).*

In Brazil, the impact of the pandemic has been significant,
with high rates of infection, hospitalization, and deaths.””
Most studies in Brazilian children and adolescents are based
on public access information about hospitalizations, and few
studies provided detailed clinical information based on medical
records.>”!! Therefore, the purpose of the present study was to
describe the clinical features of children and adolescents with
COVID-19 who sought care at the emergency department
(ED) of a Brazilian general hospital.

METHOD

This single-center retrospective study was conducted at the
ED of Hospital Israclita Albert Einstein, a private general hos-
pital in Sao Paulo, Brazil, catering to a high socioeconomic
status population. The Institutional Review Board approved
the study (protocol n. 51476921.3.0000.0071) and a waiver
of consent. The data were obtained in the institutional dig-
ital medical records. All the procedures were performed fol-
lowing the ethical standards of the Albert Einstein Hospital
research committee and the 1964 Helsinki declaration and
its later amendments.

All patients below 20 years of age with a positive reverse
transcription polymerase chain reaction (RT-PCR) or anti-
gen test for SARS-CoV-2 who presented to the ED between
February 2020 and July 2021 were included in the study.
No exclusion criteria were applied in this study. We reviewed
the demographic and clinical characteristics, such as sex (mas-
culine/feminine), age (calculated based on admission date
and birthdate), signs and symptoms (such as fever, myalgia,
arthralgia, headache, skin lesions, malaise/asthenia, retro-or-
bital pain, conjunctivitis, coryza, nasal congestion, ear pain,
painful swallowing, cough, hyposmia/anosmia, hypogeusia/
ageusia, shortness of breath, wheezing, chest pain, nausea,

vomiting, loss of appetite, diarrhea, abdominal pain), chronic

medical conditions referred during the ED visit (such as
asthma, diabetes, obesity, neurologic disease, heart disease,
genetic condition, immunosuppression), history of contact
with a confirmed or suspected case of COVID-19 reported
by patient or caregiver, and results of complementary labo-
ratory and imaging tests.

While weight was assessed for all ED patients, height was
not documented in our records, precluding the calculation of
body mass index. Emergency physicians were recommended
to inquire about history of a contact with suspected or con-
firmed COVID-19 cases for all patients throughout the pan-
demic. Physical examination was performed by the ED phy-
sicians according to their regular practice, while laboratory
exams and radiological images were performed according
to clinical judgment and updated guidelines. The reference
values used to interpret the laboratory results were based on
the normal ranges established by hospital laboratory ser-
vice, which are provided alongside the corresponding results
in each table. In our hospital ED, chest radiographs were
initially analyzed by the attending physician and reviewed
with a radiologist in case of any interpretation uncertainties.
Other radiological exams are directly evaluated by a radiolo-
gist. Additionally, we assessed the number of visits to the ED
and hospitalization rates.

To investigate the association between clinical and
laboratorial data of pediatric patients with COVID-19
and rates of hospitalization and readmission to the ED,
patients were categorized into three age groups: 0-5 years
old, 6-11 years old, and 12—-19 years old. Furthermore,
we sought to assess if there were differences in clinical pre-
sentation and severity of COVID-19 infection during the
early stages of the pandemic. For this purpose, we examined
Brazil’s first wave of COVID-19, taking place for the whole
0f 2020, and the second wave that began in January 2021.
We compared the clinical characteristics and outcomes of
children and adolescents who presented to our ED during
these distinct waves.

The data were described using absolute and relative fre-
quencies for categorical variables, and means, standard devia-
tions, medians, quartiles, minimum and maximum values for
numerical variables. The distributions of numerical variables
were assessed using histograms and boxplots, as well as Shapiro-
Wilk tests for normality. The relationships between categorical
variables were investigated using Chi-square tests or Fisher’s
exact tests, depending on the observed sample distribution.
To compare the study periods in relation to patient age, the
non-parametric Mann-Whitney test was utilized. The data
analysis was performed using Statistical Package for the Social

Sciences (SPSS) v24.0.
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RESULTS

We identified 1303 episodes of SARS-CoV-2 infection during
the chosen period among 1299 patients (aged zero to 19 years).
The demographic data are described in Table 1.

Of all the patients, 49.3% were male, with a median age of
13 (interquartile range, 7-17). In 92.3% of the cases, patients
were tested due to signs and symptoms of COVID-19. The med-
ical records described close contact with a positive case in 62.5%
and a possible close contact in 9%. The most common contacts
were family members (62.4%), followed by friends (7.2%) and
babysitters (2.4%). The median time from symptom onset to
testing was three days (zero to 21 days), with 64.2% of patients
getting tested within the first three days of showing symptoms.

Table 1. Epidemiological characteristics of children and
adolescents with SARS-CoV-2 infection in a Brazilian
private hospital (n=1303).

Characteristics ) %
Age, years (median, IQR) (7.3_31'(;.0)
0-5 273 21.0
6-11 275 211
>12 755 57.9
Male sex 642 493
Indication for testing*
Signs and symptoms of infection 1203 92.3
Contact with a case of COVID-19 815 62.5
Possible contact with COVID-19 117 9.0
Other 13 1.0
Time from symptom onset to test, days | 3.0+2.5
0-3 days 836 64.2
>4 days 361 27.7
Comorbidities 122 9.4
Asthma 81 6.2
Diabetes 2 0.2
Obesity 6 0.5
Neurologic disorderst 14 1.1
Cardiac diseases? 12 0.9
Genetic syndrome® 7 0.5
Immunosuppression”/ 6 0.5

Results are presented in n (%). *indication for testing was defined
by the attending physician; Neurologic disorders: epilepsy n=9;
cerebral palsy n=2; autism n=2; Miastenia gravisn=1; *Cardiac diseases:
congenital heart disease n=11; coronary aneurism post Kawasaki
disease n=1; Genetic syndrome: Down syndrome n=3; other rare
syndromes n=4; /Immunosuppression: Chron disease n=3; cyclic
neutropenia n=1; chemotherapy n=1;juvenile idiopathic arthritis n=1.

The most common symptoms were fever (45.2%), nasal
congestion or nasal discharge (44.2%), cough (39.4%), head-
ache (35.3%) and sore throat (31.7%). Other symptoms
were present in less than 25% of patients and are described in
Table 2. Of all patients, 7.7% were completely asymptomatic,
being tested before hospitalization for other causes or due to a
contact with a positive person.

A physical examination revealed that 67.8% of the patients
had normal findings. The most frequent abnormality observed
was oral mucosa hyperemia, exudate, or swelling on the ton-
sils, which were present in 27% of the patients. Thirty-one
patients (2.3%) had abnormal respiratory auscultation, char-
acterized by wheezing, crackles, and rhonchi. Among them,
13 had signs of respiratory distress. All the findings are
described in Table 3.

Table 2. Signs nd symptoms of children and adolescents
with COVID-19in a Brazilian private hospital (n=1303).

Signs and symptoms* ) %
Fever 589 45.2
Cough 513 39.4
Headache 460 353
Coryza 440 33.8
Sore throat 413 317
Myalgia 280 21.5
Nasal congestion 248 19.0
Asthenia 243 18.6
Diarrhea 143 11.0
Anosmia 138 10.6
Dysgeusia 105 8.1
Asymptomatic 100 7.7
Dyspnea 63 4.8
Abdominal pain 58 4.5
Nausea 50 3.8
Vomiting 49 3.8
Inappetence 41 3.1
Retro-orbital pain 38 2.9
Chest pain 29 2.2
Otalgia 17 1.3
Skin lesions 15 1.2
Conjunctivitis 11 0.8
Arthralgia 6 0.5
Wheezing 1 0.1

Results are presentedin n (%). *Signs and symptoms were described
by patients or caregivers during an Emergency Department visit.
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Table 3. Physical examination of children and adolescents
with COVID-19 in a Brazilian private hospital (n=1303).

Physical examination* n %
Normal 884 | 67.8
Oral mucosa alterations 353 | 27.0
Abdominal pain 20 1.5
Snores 17 1.3
Respiratory distress 13 1.0
Altered mental status 10 0.8
Exanthema 10 0.8
Rales 9 0.7
Wheezing 9 0.7
Conjunctival hyperemia 8 0.6
Heart murmurs 2 0.2
Diminished vesicular murmur 1 0.1
Abdominal distention 1 0.1
Peritonealirritation 1 0.1
Hand/feet edema/exanthema 1 0.1

Results are presented in n (%). *Physical examination was performed
by the attending pediatrician according to regular practice.

A total of 71 patients were tested for coinfections using a
multiplex bacterial and viral PCR panel, while 174 patients
underwent a rapid test for Streprococcus pyogenes, with 17 cases
undergoing both tests. Of those tested, 14 patients had viral
co-detections, including Influenza B (n=8), rhinovirus (n=2),
respiratory syncytial virus (n=1), human coronavirus [HKU1]
(n=1), rhinovirus and adenovirus (n=1), influenza B and human
coronavirus [NL63] (n=1). Additionally, 14 patients tested pos-
itive Streptococcus pyogenes using the rapid test. In total, there
were 28 cases of identified coinfection, with 20% of patients
having viral coinfection and 8% having Streptococcal coinfec-
tion among those tested. The patient with both rhinovirus and
adenovirus coinfection also tested positive for mycoplasma by
RT-PCR. It was found that coinfections were not associated with
increased risk of hospital admission (p=0.252). Two patients
had positive blood cultures, one for Burkholderia cepacia and the
other Staphylococcus epidermidis, with the latter being consid-
ered contamination. The patient with Burkholderia cepacia was
a newborn with fever without a source, who was submitted to
extensive diagnostic workup at admission including blood tests,
urine, chest radiography, cerebrospinal fluid, and RT-PCR for
SARS-CoV-2. The patient was hospitalized for seven days and
initially treated with ceftriaxone, which was later switched to
trimethoprim-sulfamethoxazole. She responded well to antibi-
otics therapy and had no other symptoms of COVID-19 apart

from fever. Four patients experienced SARS-CoV-2 reinfection.
Among them, there were two males and two females, aged six,
14, 16 and 17 years old. None of them had comorbidities, and
none required hospitalization. All patients had total resolution
of symptoms between episodes. Only one patient was asymp-
tomatic during the second infection and was tested due to con-
tact with a household member with COVID-19.

Chronic medical conditions were documented in 9.4% of
the patient’s medical records. Asthma was the most prevalent
comorbidity (6.2), followed by neurologic disorders (1.1%),
cardiac diseases (0.9%), genetic disorders (0.5%), immuno-
suppressive conditions (0.5%), obesity (0.5%), and diabe-
tes (0.2%). The number of patients with obesity is probably
underestimated, since we were unable to calculate the body
mass index (BMI) due to the absence of height measurement
during ED visits. The presence of a comorbidity was associated
with a higher rate of readmission to the ED (28.7 vs. 14.3%,
p<0.001) and hospitalization (8.2 »s. 3.0%, p=0.007).

Laboratory tests were performed in 11.7% of the patients,
revealing lymphopenia in 40.6%, neutropenia in 16.0%, and
thrombocytopenia in 11.3%. Elevated inflammatory markers
were also noted, with the C-reactive protein exceeding 50 mg/L
in 8.9%, but greater than 100 mg/L in only two individuals
(1.4%). D-dimer was elevated in 24.0% of cases, with no cases
of thrombosis being diagnosed.

Radiological exams were conducted on 12.1% of the patients.
Among the 101 chest radiographs performed, alterations were
observed in 29.7% of cases, with perihilar vascular prominence
being the most common finding (15.8%). Out of the 43 chest
computed tomography (CT) scans performed, alterations were
detected in 53.4%, with ground-glass opacities being present
in 19 patients (44.1%). Abnormalities were found in 42.8%
of the 21 abdominal ultrasounds. All eleven echocardiograms
yielded normal results, including one patient diagnosed with
myocarditis. Detailed laboratory results and radiological find-
ings can be found in Table 4.

After medical evaluation in the ED, 3.5% (n=45) of patients
were admitted to the hospital. The median length of stay was
three days (interquartile range, 1-32). The reasons for hospi-
tal admission were hypoxemia and respiratory distress in nine
cases (20.0%), myocarditis investigation in three cases (6.6%),
prolonged fever in four cases (8.8%), MIS-C suspicion in two
cases (4.4%), and the necessity of intravenous antibiotics for a
secondary infection in seven cases (15.5%). Additionally, four
patients underwent appendectomy without complications.
One adolescent was admitted with renal colic, while another
was admitted following an attempted suicide. Both patients
had a positive RT-PCR, which was part of an admission pro-
tocol during the pandemic, despite not exhibiting COVID-19
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Table 4. Laboratory and radiological findings in pediatric patients with COVID-19 in a Brazilian private hospital

(n=1303).

Radiological findings ) %

Chest radiography (n=101)
Normal 71 70.2
Perihilar vascular prominence 16 15.8
Consolidation 6 5.9
Hyperinflation 5 4.9
Interstitial infiltrate 4 3.9
Pleural effusion 0 0

Chest computed tomography (n=43)
Normal 20 46.5
Ground glass opacities 19 441
Consolidation 4 9.3
Peribronchial cuffing 3 6.9
Atelectasis 2 4.6
Interstitial infiltrate 0 0
Pulmonary embolism 0 0

Abdominal ultrasound (n=21)
Normal 12 57.1
Adenomegaly 3 14.2
Appendicitis 2 9.5
Free fluid 2 9.5
Other abnormalities 2 9.5

Echocardiography (n=11) ‘ Normal 11 100.0

Laboratory results (median; IQR)

Alanine aminotransferase, U/L (n=92)

19.0 (12.5-27.0)

Aspartate aminotransferase, U/L (n=91)

Blood urea nitrogen, mg/dL (n=104)

(
24.0 (18.0-36.0)
22.5(18.0-28.5)

C-reactive protein, mg/L (n=134)

3.7 (1.0-15.7)

Creatinine, mg/dL (n=107)

0.7 (0.47-0.86)

D-dimer, ng/mL (n=75)

351.0 (235.0-492.0)

Eosinophils, x103/uL (n=150)

42 (9-112)

Erythrocyte sedimentation rate, mm (n=7)

16.0 (7.0-18.0)

Fibrinogen, mg/dL (n=14)

300.5 (233.0-370.0)

Hemoglobin, g/dL (n=150)

13.1(12.3-14.4)

Lactate dehydrogenase, U/L (n=46)

202.5(170.0-257.0)

Lymphocytes, x103/uL (n=150)

1735 (1022-3005)

Neutrophils, x103/uL (n=150)

3563 (1912-5865)

Platelets, x103/uL (n=150)

231,000 (190,000-286,000)

Total leucocyte count, x103/ulL (n=150)

7015 (5160-9820)

Troponin, pg/mL (n=32)

5.0 (5.0-14.5)

Results are presented in n (%) or median (interquartile range). Normal laboratory values for the tests are alanine aminotransferase <19 U/L;
aspartate aminotransferase <41 U/L; blood urea nitrogen 12-48 mg/dL; C-reactive protein <5 mg/L; creatinine <1.2 mg/dL; D-dimer <500 ng/mL;
eosinophils 0-650x103/uL; erythrocyte sedimentation rate 3—13mm; fibrinogen 200-400 mg/dL; hemoglobin 11-14,5 g/dL; lactate
dehydrogenase <305 U/L; lymphocytes 1500-8500x103/uL; neutrophils 1500-8500x103/uL; platelets 150,000-450,000x103/uL; total leucocyte

count 5000-14,500x103/uL; troponin<5 pg/mL.
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symptoms. Two patients required non-invasive ventilation
during the ED admission, and no patients required intubation.
No deaths were reported, and no MIS-C cases were confirmed
in our study population. Further details regarding hospitaliza-
tion rates according to age group, sex, comorbidities, coinfec-
tion, and year of admission are shown in Table 5.

Readmissions to the ED during the same COVID-19 epi-
sode occurred in 15.7% (n=204) of the discharged patients
(96.5%). The leading causes were clinical worsening (33.8%),
checking extra information about COVID-19 infection and
guidance on isolation procedures (17.1%), dyspnea (13.7%),
thoracic pain (6.8%), and prolonged fever (3.9%).

There was a higher proportion of asymptomatic patients in the
age group of 6-11 years compared to those aged 05 years and
12-19 years (13.1 vs. 8.8 vs. 5.3%, p<0.001). Children aged five
years and younger had a higher incidence of fever (64.8 vs. 42.2
vs. 39.2%, p<0.001), inappetence (9.5 vs. 2.2 vs. 1.2% p<0.001),
and diarrhea (16.5 vs. 7.6 vs. 10.2%, p=0.002) compared to

Table 5. Hospitalization in children and adolescents with
COVID-19 (n=45) in a cohort of 1303 pediatric cases of
SARS-CoV-2 infection

Hospitalized

Characteristic -value

patients (n, %) P

Age group (years)

0-5 (n=273) 20 (7.3)
6-11 (n=275) 8(2.9) <0.001*
12-19 (n=755) 17 (2.3)
Sex
Male (n=642) 23 (3.6)
0.802*
Female (n=661) 22
Coinfection®
Yes (n=28 2 (71
( ) (7.1) 0.252¢*
No (n=1275) 43 (3.4)
Comorbidities®
Yes (n=122) 10 (8.2)
0.007¢#
No (n=1181) 35 (3.0
Time Period/
First Wave — 2020 (n=679) 34 (5.0)
0.001*
Second Wave —2021 (n=624) 11 (1.8)

*Chi-square test; 'Detected coinfections were Streptococcus pyogenes
(n=14), Influenza B (n=8), rhinovirus (n=2), respiratory syncytial virus
(n=1), human coronavirus [HKU1] (n=1), rhinovirus and adenovirus
(n=1), influenza B and human coronavirus [NL63] (n=1); *Fisher’s
exact test; *Comorbidities were asthma, diabetes, obesity, neurologic
disorders, cardiac diseases, genetic syndromes and conditions causing
immunosuppression; /The first wave of COVID-19 in Brazil took
place during the whole year of 2020 and the second wave began
in January 2021.

those aged 6-11 years and 12-19 years. However, they pre-
sented a lower prevalence of headache (8.4 vs. 33.8 vs. 45.6%,
p<0.001), myalgia (3.3 vs. 14.2 vs. 30.7%, p<0.001), sore throat
(7.0 vs. 27.3 vs. 42.3%, p<0.001), cough (32.6 vs. 33.8 vs.
43.8%, p=0.001), and anosmia (0.7 vs. 4.0 vs. 16.6%, p<0.001).

Regarding laboratory and radiological findings, children
aged 6-11 years had a higher prevalence of abnormal radio-
graphs compared to the 0-5 and 12-19 age groups (46.7 us.
37.5 vs. 17.4%, p=0.036). No significant variations between
age groups were observed between the results of CT scans and
ultrasound scans. The hospitalization rate was higher for chil-
dren aged 0-5 years (7.3%) compared to the 6-11 (2.9%) and
12-19 (2.3%) age groups (p<0.001).

We also observed that the patients were older during the
second wave of COVID-19 (14.0 years vs. 12.0 years, p<0.001).
During the first wave, patients had higher prevalence of fever
(48.2 vs. 42.0%, p=0.025), dyspnea (6.6 vs. 2.9 %, p=0.002),
anosmia (12.2 vs. 8.8%, p=0.046), inappetence (4.3 vs. 1.9%,
p=0.015), and abdominal pain (5.6 vs. 3.2%, p=0.037). The only
symptom that was more prevalent during the second wave was
coryza (37.0 vs. 30.8%, p=0.017). No other differences in signs
and symptoms were observed. Patients during the second wave
had fewer comorbidities (7.5 vs. 11.0%, p=0.03) and required
less hospitalization (1.8 vs. 5.0%, p=0.001). It is worth noting
that the COVID-19 vaccine was not yet available for our pop-
ulation during the study period.

DISCUSSION

This study aimed to investigate the clinical characteristics, out-
comes, and factors associated with hospitalization and readmis-
sion rates among pediatric patients with SARS-CoV-2 infec-
tion. After almost three years of the COVID-19 pandemic,
our understanding of the disease in children and adolescents
has evolved, as initial beliefs of their lower susceptibility have
been disproven. The findings revealed a diverse range of clini-
cal presentations, including a significant proportion (7.7%) of
asymptomatic cases, highlighting the importance of implement-
ing widespread testing strategies. Our study further supports
the understanding that most infections in children and ado-
lescents are mild to moderate, with a considerable proportion
being asymptomatic.>'>** Comorbidities, such as asthma, were
associated with an increased risk of hospitalization and readmis-
sion, emphasizing the importance of giving additional atten-
tion to pediatric patients with underlying medical conditions.
The comparison of different waves of the pandemic revealed
variations in patient demographics, comorbidity prevalence,
and hospitalization rates, suggesting the evolving dynamics of
the virus. Remarkably, we observed higher hospitalization and
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readmission rates during the first wave compared to the second
wave in 2021, even before the initiation of vaccination efforts.
Opverall, these findings contribute to a better understanding
of the clinical profile and outcomes of pediatric patients with
SARS-CoV-2 infection.

Notably, our observations align with a Brazilian study that
reported no difference in COVID-19 prevalence between chil-
dren, adolescents, and adults in 133 cities in 2020.' However, our
study differed from another conducted in Rio de Janeiro, which
reported a much higher prevalence of asymptomatic cases, of
64%, in a population younger than 14 years old."” This discrep-
ancy can be attributed to the fact that asymptomatic patients
are less likely to seek medical care in the ED. In 2020, SARS-
CoV-2 tests were more readily available in the ED setting
compared to routine laboratory testing, potentially leading to
a higher proportion of asymptomatic patients seeking evalu-
ation, particularly those with close contact with COVID-19
cases. Interestingly, our findings revealed that the age group
of 6-11 years exhibited the highest percentage (13.1%) of
asymptomatic patients.

Close contact with a positive case of COVID-19 was doc-
umented in 62.5% of our medical records, with the majority
being household members, consistent with findings from other
case series.”" It is important to note that the retrospective
nature of data collection may have led to an underestimation
of this frequency. Additionally, 7.2% of the related contacts
were with friends, highlighting that children and adolescents
can play a role in the transmission of the infection even when
exhibiting mild symptoms.

In an epidemiological study conducted in Brazil, the median
time from symptom onset to testing was reported as 10.2 days
for all age groups and 8.5 days for the pediatric population.'®
However, in our study, a higher proportion of patients (64.2%)
underwent COVID-19 testing within the first three days of
symptom onset. This discrepancy may be attributed to our
hospital being a private facility with greater availability of tests
throughout the entire pandemic period, allowing for more
timely testing compared to the general population.

In other cohorts, the signs and symptoms of COVID-19
were consistent with those observed in our sample. The most
prevalent presentations included fever, nasal discharge and/or
congestion, cough, headache, and sore throat, while gastroin-
testinal symptoms were less frequent.>*!**? Altered oral mucosa
was a notable finding in the physical examination of our sam-
ple (27%), which is a common nonspecific manifestation of
viral infections in children, as observed in another Brazilian
study of children with COVID-19 (20%).’ Additionally, we
observed a lower incidence of respiratory distress (1.0%) com-

pared to other Brazilian studies that focused on more severe

cases, specifically those involving only hospitalized patients.””!°

Interestingly, we identified four cases of appendicitis in patients
with COVID-19 who presented with abdominal pain. It is
worth noting that a Brazilian study reported a decrease in
appendicitis cases during the pandemic, although there was
an increase in complicated cases, likely attributable to delayed
medical attention.” In contrast, our cases were not compli-
cated and had timely presentations to the ED, which could
potentially be attributed to the higher socioeconomic stratum
of the population that sought medical attention despite the
ongoing pandemic. However, the incidence of appendicitis in
our study could not be evaluated.

Laboratory analyses and imaging studies were performed
based on the discretion of the physicians. Most asymptomatic
and mild cases did not undergo additional laboratory testing.
Given that this is an ED-based study, radiological findings
were less common compared to studies focusing on hospital-
ized children.” The rate of abnormal CT scans in our study was
similar to that reported in other studies involving children.”"?

A Chinese study reported a 51% co-detection rate in 34
children with SARS-CoV-2, with Mycoplasma pneumoniae
being the most frequently detected co-pathogen. However, the
severity of the co-detection cases was not described.'® A study
conducted in Singapore in a general hospital found a 1.4% of
co-detection in hospitalized patients, all of them adults with
mild symptoms and none admitted to the intensive care unit.”
We found a 20% rate of viral coinfection, also not related with
more readmissions or hospitalization. It is worth mentioning
that, in our ED, routine testing for other respiratory viruses
using RT-PCR was performed for 5% of all patients with
COVID-19, which may have resulted in missed co-detections.

Chronic medical conditions have been associated with an
increased risk of severe illness in children with COVID-19.%°
In our study, we observed that patients with comorbidities had a
greater risk of ED readmission and hospitalization. However, it
is important to note that our overall hospitalization rate was
3.5%, and no deaths occurred, which is consistent with find-
ings from other studies conducted in developed countries.?
Conversely, epidemiological studies in Brazil have reported a
higher risk of death in children with COVID-19 compared to
developed countries.>” While the number of hospitalizations in
our sample is limited to draw definitive conclusions, it is pos-
sible that better socioeconomic conditions, appropriate clini-
cal management of chronic diseases, and early visits to the ED
during the course of the illness may have contributed to better
outcomes in our study population.

Furthermore, two studies compared the prevalence and
outcomes of Brazilian children during the first and second
waves of COVID-19. The first study, a seroprevalence study
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in Amazonas, reported a higher positivity rate for COVID-
19 antibodies in children during the second wave, although
the severity of the disease remained similar in both periods."
The second study reviewed hospital admissions of all children
and adolescents in Brazil during the first and second waves.
In-hospital mortality rates were comparable between the two
waves (7.7 vs. 7.6%), but the second wave saw an increase in
hypoxemia and intensive care unit admissions among children.®
In our study, we observed that patients during the second wave
were older (14.0 vs. 12.0 years, p<0.001) and presented with
milder symptoms such as coryza, while fever and dyspnea were
less common. Hospitalizations were also less frequent in the
second wave, possibly due to the involvement of patients with
fewer comorbidities. Additionally, at the beginning of the pan-
demic, more children with mild to moderate symptoms might
have been hospitalized solely for observation, due to lack of
knowledge about the disease and risk of clinical worsening.
Despite the valuable insights gained from our study, sev-
eral limitations need to be acknowledged. Firstly, the analy-
sis was conducted in a single private hospital with a specific
population of high socioeconomic status, limiting the gener-
alizability of the findings to the broader Brazilian population.
Moreover, the data were obtained retrospectively from med-
ical records, which may have resulted in missed descriptions
of contacts, symptoms, and comorbidities, including obesity.
Furthermore, patient selection was based on a positive RI-PCR
for SARS-CoV-2, potentially leading to missed cases of MIS-
C, a manifestation that can occur up to six weeks after acute
infection. Lastly, although we categorized the data based on
time to distinguish between waves, we were unable to conduct

viral sequencing to confirm the specific virus lineages involved.

REFERENCES

1. WangC, Horby PW, Hayden FG, Gao GF. A novel coronavirus
outbreak of global health concern. Lancet. 2020;395:470-3.
https://doi.org/10.1016/50140-6736(20)30185-9

2. DongY,MoX, HuY, QiX,Jiang F, Jiang Z, et al. Epidemiology
of COVID-19 among children in China. Pediatrics.
2020;145:20200702. https://doi.org/10.1542/peds.2020-0702

3. Feldstein LR, Rose EB, Horwitz SM, Collins JP, Newhams MM,
Son MB, et al. Multisystem inflammatory syndrome in U.S.
children and adolescents. N Engl J Med. 2020;383:334-46.
https://doi.org/10.1056/NEJM0a2021680

4. williams N, Radia T, Harman K, Agrawal P, Cook J, Gupta A.
COVID-19 severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) infection in children and adolescents: a
systematic review of critically unwell children and the

In conclusion, this study provides valuable insights
into the clinical characteristics and outcomes of pediatric
patients with SARS-CoV-2 infection. The findings high-
light the diverse range of clinical presentations, including a
significant proportion of asymptomatic cases, underscoring
the importance of widespread testing strategies. The pres-
ence of comorbidities, such as asthma, increases the risk of
hospitalization and readmission. Additionally, the study
reveals variations in patient demographics, comorbidity
prevalence, and hospitalization rates across different waves
of the pandemic, indicating the evolving dynamics of the
virus. Further research is warranted to assess the impact of
immunization and emerging variants on the clinical profile

and outcomes of pediatric patients.

Funding
The study did not receive any funding.

Conflict of interests

The authors declare there is no conflict of interests.

Author “s confribuitions

Study design: Bain V, Abramczyk ML. Data collection: Bain 'V,
Abramczyk ML, Costa RLS. Data analysis: Bain V, Abramczyk
ML. Manuscript writing: Bain V, Abramczyk ML. Manuscript

revision: Paixdo MR, Souza Junior JL. Study supervision: Souza

Junior JL.

Declaration
The database that originated the article is available with the
corresponding author.

association with underlying comorbidities. Eur J Pediatr.
2021;180:689-97. https://doi.org/10.1007/500431-020-
03801-6

5. Hendler JV, Lago PM, Miiller GC, Santana JC, Piva JP, Daudt
LE. Risk factors for severe COVID-19 infection in Brazilian
children. Braz J Infect Dis. 2021;25:101650. https://doi.
org/10.1016/j.bjid.2021.101650

6. Kitano T, Kitano M, Krueger C, Jamal H, Al Rawahi H,
Lee-Krueger R, et al. The differential impact of pediatric
COVID-19 between high-income countries and low-
and middle-income countries: a systematic review of
fatality and ICU admission in children worldwide. PLoS
One. 2021;16:€0246326. https://doi.org/10.1371/journal.
pone.0246326

8

Rev Paul Pediatr. 2024;42:€2023031


https://doi.org/10.1016/S0140-6736(20)30185-9
https://doi.org/10.1542/peds.2020-0702
https://doi.org/10.1056/NEJMoa2021680
https://doi.org/10.1007/s00431-020-03801-6
https://doi.org/10.1007/s00431-020-03801-6
https://doi.org/10.1016/j.bjid.2021.101650
https://doi.org/10.1016/j.bjid.2021.101650
https://doi.org/10.1371/journal.pone.0246326
https://doi.org/10.1371/journal.pone.0246326

Bain V ef al.

10.

11.

12.

13.

Oliveira EA, Colosimo EA, Silva AC, Mak RH, Martelli DB,
Silva LR, et al. Clinical characteristics and risk factors for
death among hospitalised children and adolescents with
COVID-19 in Brazil: an analysis of a nationwide database.
Lancet Child Adolesc Health. 2021;5:559-68. https://doi.
0rg/10.1016/S2352-4642(21)00134-6

Oliveira EA, Silva AC, Oliveira MC, Colosimo EA, Mak RH,
Vasconcelos MA, et al. Comparison of the first and second
waves of the coronavirus disease 2019 (COVID-19) pandemic
in children and adolescents in a middle-income country:
clinical impact associated with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) gamma lineage. J
Pediatr. 2022;244:178-85.e3. https://doi.org/10.1016/].
jpeds.2022.01.001

Prata-Barbosa A, Lima-Setta F, Santos GR, Lanziotti VS,
Castro RE, Souza DC, et al. Pediatric patients with COVID-19
admitted to intensive care units in Brazil: a prospective
multicenter study. J Pediatr (Rio J). 2020;96:582-92. https://
doi.org/10.1016/j.jped.2020.07.002

Sena GR, Lima TP, Vidal SA, Duarte MC, Bezerra PG, Lima
EJ, et al. Clinical characteristics and mortality profile of
COVID-19 patients aged less than 20 years old in Pernambuco
—Brazil. Am J Trop Med Hyg. 2021;104:1507-12. https://doi.
org/10.4269/3jtmh.20-1368

Nicolete VC, Rodrigues PT, Fernandes AR, Corder RM, Tonini
J,Buss LF, et al. Epidemiology of COVID-19 after emergence
of SARS-CoV-2 gamma variant, Brazilian Amazon, 2020-2021.
Emerg Infect Dis. 2022;28:709-12. https://doi.org/10.3201/
€id2803.211993

Viner RM, Mytton OT, Bonell C, Melendez-Torres GJ, Ward J,
Hudson L, et al. Susceptibility to SARS-CoV-2 infection among
children and adolescents compared with adults: a systematic
review and meta-analysis. JAMA Pediatr. 2021;175:143-56.
https://doi.org/10.1001/jamapediatrics.2020.4573

Souza TH, Nadal JA, Nogueira RJ, Pereira RM, Brandao
MB. Clinical manifestations of children with COVID-19:

14.

15.

16.

17.

18.

19.

20.

a systematic review. Pediatr Pulmonol. 2020;55:1892-9.
https://doi.org/10.1002/ppul.24885

Barros FC, Hartwig FP, Barros AJ, Menezes AM, Horta
BL, Struchiner CJ, et al. COVID-19 and social distancing
among children and adolescents in Brazil. Rev Saude
Publica. 2021;55:42. https://doi.org/10.11606/s1518-
8787.2021055003832

Lugon P, Fuller T, Damasceno L, Calvet G, Resende PC, Matos
AR, et al. SARS-CoV-2 infection dynamics in children and
household contacts in a slum in Rio de Janeiro. Pediatrics.
2021;148:2021050182. https://doi.org/10.1542/peds.2021-
050182

Lima FE, Albuguerque NL, Florencio SS, Fontenele MG,
Queiroz AP, Lima GA, et al. Time interval between onset of
symptoms and COVID-19 testing in Brazilian state capitals,
August 2020. Epidemiol Serv Saude. 2020;30:e2020788.
https://doi.org/10.1590/S1679-4974202100010002

Fonseca MK, Trindade EN, Costa Filho OP, Nacul MP, Seabra
AP. Impact of COVID-19 outbreak on the emergency
presentation of acute appendicitis. Am Surg. 2020;86:1508-
12. https://doi.org/10.1177/0003134820972098

Wu Q, Xing Y, Shi L, Li W, Gao Y, Pan S, et al. Coinfection
and other clinical characteristics of COVID-19 in children.
Pediatrics. 2020;146:€20200961. https://doi.org/10.1542/
peds.2020-0961

Wee LE, Ko KK, Ho WQ, Kwek GT, Tan TT, Wijaya L.
Community-acquired viral respiratory infections amongst
hospitalized inpatients during a COVID-19 outbreak in
Singapore: co-infection and clinical outcomes. J Clin Virol.
2020;128:104436. https://doi.org/10.1016/jjcv.2020.104436

Wang L, Berger NA, Kaelber DC, Davis PB, Volkow ND, Xu R.
Incidence rates and clinical outcomes of SARS-CoV-2 infection
with the omicron and delta variants in children younger than
5years in the US. JAMA Pediatr. 2022;176:811-3. https://
doi.org/10.1001/jamapediatrics.2022.0945

© 2024 Sociedade de Pediatria de Sdo Paulo. Published by Zeppelini Publishers.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

9

Rev Paul Pediatr. 2024;42:€2023031


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S2352-4642(21)00134-6
https://doi.org/10.1016/S2352-4642(21)00134-6
https://doi.org/10.1016/j.jpeds.2022.01.001
https://doi.org/10.1016/j.jpeds.2022.01.001
https://doi.org/10.1016/j.jped.2020.07.002
https://doi.org/10.1016/j.jped.2020.07.002
https://doi.org/10.4269/ajtmh.20-1368
https://doi.org/10.4269/ajtmh.20-1368
https://doi.org/10.3201/eid2803.211993
https://doi.org/10.3201/eid2803.211993
https://doi.org/10.1001/jamapediatrics.2020.4573
https://doi.org/10.1002/ppul.24885
https://doi.org/10.11606/s1518-8787.2021055003832
https://doi.org/10.11606/s1518-8787.2021055003832
https://doi.org/10.1542/peds.2021-050182
https://doi.org/10.1542/peds.2021-050182
https://doi.org/10.1590/S1679-4974202100010002
https://doi.org/10.1177/0003134820972098
https://doi.org/10.1542/peds.2020-0961
https://doi.org/10.1542/peds.2020-0961
https://doi.org/10.1016/j.jcv.2020.104436
https://doi.org/10.1001/jamapediatrics.2022.0945
https://doi.org/10.1001/jamapediatrics.2022.0945

