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ABSTRACT

Introduction: Children with COVID-19 may be asymptomatic or present a
heterogeneous clinical presentation. The present case series aimed to report clinical
manifestations of COVID-19 in children and adolescents admitted to pediatric
intensive care units (PICU) in the city of Sdo Carlos, Brazil, during 2020 and 2021.
Reports: The subjects were six children aged 3 months to 13 years, with COVID-19.
The data were collected from electronic charts. All cases were domestic contact with a
COVID-19 case. Two cases had multisystem inflammatory syndrome (MIS-C) and one
had jaundice and ascites. One case had a seizure. One case required invasive ventilation
and two cases presented gastrointestinal symptoms. There were no deaths in the cases.
The length of PICU stays varied from one to 16 days. Conclusion: In the six cases
reported, COVID-19 clinical manifestations in children and adolescents who required
intensive care in Sdo Carlos revealed a heterogeneous presentation and no lethality. It is
worth emphasizing that a history of contact with a symptomatic respiratory person
should guide the suspicion of COVID-19 in children and indicate a proper follow-up, as
COVID-19 may be severe in this population.

Keywords: COVID-19; Coronavirus; child; critical care; Severe Acute Respiratory
Syndrome; Systemic Inflammatory Response Syndrome.

INTRODUCTION

The novel coronavirus disease 2019 (COVID-19) pandemic affected both children
and adults worldwide. Initially, it was thought that children were asymptomatic or had
only mild disease, but this understanding changed over time, especially for younger
children and those with gastrointestinal or pulmonary manifestations’. Children ac-
counted for a lower number of reported cases and experienced less severe illness
courses, explained by many factors. In 2020 it was suggested by Sinaei et al.* that these
COVID-19 cases were less severe and less frequent in children than in adults due to

some differences such as the potent innate immune response, a less vigorous adaptive
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system, and a trained immunity alongside a healthier respiratory
system. Also, the differences in microbiota, higher levels of mela-
tonin, the cross-protection against SARS-CoV-2, and the protec-
tive effect of live vaccines were added to this body of evidence that
explain the lower severity®.

Understanding the clinical manifestations of COVID-19 in
children may help physicians in the suspicion, diagnosis, and
treatment, during and after the pandemic. In this context, the ob-
jective of the present study is to report the clinical manifestations
of COVID-19 in children and adolescents admitted to intensive
care in the city of Sdo Carlos, during 2020 and 2021.

REPORT
Case 1: Age 2 years and 7 months and weight 13 kg. The pa-

tient began symptoms six days before admission and tested posi-
tive two days after the beginning of symptoms. He presented with
MIS-C and manifestations included circulatory and hematologic
disturbances. C-reactive protein was 31.6 mg/dL (normal <1 mg/
dL). He received norepinephrine, a red blood cell transfusion for
anemia treatment, aspirin, anticoagulant, corticosteroids, antibi-
otics, and venous immunoglobulin.

Case 2: Age 13 years and weight 48 kg. Symptoms began five
days before admission, and he tested positive 25 days before ad-
mission. He presented MIS-C and received norepinephrine, cor-
ticosteroids, venous immunoglobulin, and antibiotics. C-reactive
protein was 7.7 mg/dL. X-ray presented bilateral lung opaci-
ties. Also, he presented abdominal pain, ascites, and jaundice.
Direct bilirubin was 3.6 mg/dL and indirect bilirubin was 0.8 mg/
dL. Serologic tests for leptospirosis, viral hepatitis, venereal dis-
ease research laboratory test, dengue, human immunodeficiency
virus, and blood cultures were negative.

Case 3: Age 11 months and weight 11.4 kg. Manifestations
were related to upper airway viral infection and began one day
before admission. He tested positive on the day of admission
and presented one episode of seizure, not associated with fever.
When he arrived at the hospital the seizure had just been re-
solved spontaneously. He recovered rapidly and did not perform
either imaging exams or lumbar puncture. Also, he did not re-
ceive drugs for epilepsy.

Case 4: Age 3 months and weight 4,2 kg. He tested positive and
began symptoms two days before admission. Syncytial respiratory
virus and Influenza tests were negative. He rapidly presented re-
spiratory insufficiency and was submitted to invasive ventilation.
His length of stay in the PICU was the longest, 16 days. He re-
ceived corticosteroids and presented a PaO,/FiO, ratio of 237
(acute lung injury).

Case 5: Age 1 year and 4 months, with weight 14 kg. Symptoms
began 7 days before admission, were related to upper airway infec-
tion with tachypnea and he tested positive 3 days before admission.
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Case 6: Age 1 year and weight 10 kg. He tested positive 2 days
before admission and symptoms began 4 days before admission.
Clinical manifestations included tachypnea and diarrhea.

This series of cases followed the CARE checklist for case report-
ing studies®.

Subjects

The research subjects were six children, aged between 3 months
and 13 years, who were diagnosed with COVID-19. We searched
for all admissions in neonatal and pediatric intensive care units
in the city of Sdo Carlos, Sdo Paulo, Brazil, from March 2020 to
September 2021. To search for a case, we looked at the hospital’s
electronic system and checked the information with the Hospital
Infection Control Commission of two hospitals that have in-
tensive care support for children in the city of Sdo Carlos: the
Santa Casa de Misericordia de Sao Carlos and the Unimed hos-
pital. Sdo Carlos has a pediatric population estimated at around
105,000 children.

The inclusion criteria were children and adolescents <18
years of age, admitted to the PICU and with a reverse tran-
scription-polymerase chain reaction (RT-PCR) for SARS-
CoV-2 or immunoglobulin G and M (IgG and IgM) positive
exam, during the study period. It was observed that during
2020 there were no admissions due to COVID-19 in the
two PICUs. COVID-19 admissions occurred from July 2021
to September 2021, the end of this study observation. Also,
we did not observe deaths among children admitted with
COVID-19 diagnosis.

Multisystem inflammatory syndrome (MIS-C) in children and
adolescents was identified according to the preliminary defini-
tion provided by the World Health Organization, which specifies
the presence of six criteria for diagnosis, age 0-19 years, elevated
markers of inflammation, no other obvious cause of inflamma-
tion, evidence of COVID-19 or likely contact with patients with
COVID-19, fever 23 days, and two of the following: rash or bilat-
eral non-purulent conjunctivitis, hypotension or shock, features
of myocardial dysfunction, evidence of coagulopathy, acute gas-
trointestinal problems®.

The data were collected from electronic charts. We regis-
tered information regarding age, sex, weight (kg), beginning
of symptoms and admission interval, positive sampling and
admission interval, length of PICU stay, the need for invasive
ventilation, and the main clinical manifestations and therapeu-
tics instituted.

All data were collected according to the norms for research in-
volving human beings. This case series is part of a larger study
that investigated COVID-19 in all children and adolescents in
the city of Sao Carlos, Sdo Paulo, Brazil. This study was approved
by the Research Ethics Committee on June 30, 2021 (CAAE
47787721.1.0000.5504), opinion number 4.816.740.
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DISCUSSION

The presentation of the cases is described in Table 1. During the
period of study, six cases of COVID-19 in children were admit-
ted to the pediatric intensive care unit (PICU). None of the in-
fants had comorbidities. All cases had contact with a symptomatic
adult and there were no deaths. We observed two cases of MIS-C.
Age varied from 3 months to 13 years, two were female and four
were male. The interval of days between the beginning of symp-
toms and admission varied from one to seven days, and the inter-
val between positive sampling and admission, from 0 to 25 days.
The length of PICU stay varied from one to 16 days, and only one
case required invasive ventilation. There was a significant varia-
tion in the main clinical manifestations, such as fever, diarrhea,
jaundice, ascites, shock, seizure, and respiratory insufficiency.

From the evaluations carried out, it was observed that there
was a diversity of clinical manifestations, presented as seizure, re-
spiratory insufficiency, shock, and gastrointestinal symptoms. Of
note, the two cases with MIS-C had IgM and IgG-positive tests.
Five cases were <3 years old and one was 13 years old. The length
of stay in the PICU was short and this was also suggested by
Girona-Alarcon et al.?, except for the case who required invasive
ventilation.

It was observed that case 1 presented as MIS-C, with shock,
required norepinephrine, and received a packed red cell transfu-
sion. Although the manifestations were severe, this case stayed
in the PICU for 5 days and recovered well. Also, this case had
positive IgG and IgM for SARS-CoV-2, suggesting that immuno-
logical mechanisms were contributing to the clinical evolution.
Shock has been described as frequent in children with COVID-19
who required intensive care, with or without respiratory symp-
toms®. In cases evidenced of SARS-CoV-2 infection aged <19
years, with at least two signs of multisystem involvement, fever for
>3 days, elevated markers of inflammation, no other evidenced
cause of inflammation, MIS-C should be suspected, as recom-
mended by the World Health Organization®.

Case 2 also presented MIS-C, with respiratory abnormali-
ties and also, ascites, jaundice, and abdominal pain. Of note,
he tested positive 25 days before admission and the severity of
clinical manifestations was probably associated with the second-
ary immune dysregulation that followed the viral infection’.
Various abdominal findings have been reported associated with
COVID-19 and MIS-C patients, such as fluid-filled small bowel
loops, mural thickening of the terminal ileum, diffuse lymphade-
nopathy, and moderate ascites®. Acute hepatitis and cholestasis
have been reported in children with COVID-19, probably asso-
ciated with the transmembrane protein angiotensin-converting
enzyme (ACE) 2 receptor®.

Case 3 presented seizure as a clinical manifestation. He did not
perform image exams and did not need to keep pharmacological
treatment for seizures, as this was a unique episode. In pediatric
COVID-19 cases who presented neurological symptoms, seizure
was a common manifestation, in between 20 and 30% of hospital-
ized children®. In this case, reported, such as in the literature, sei-
zure occurred at the beginning of the disease, together with mild
symptoms and in a younger child". Literature has been suggesting
investigating these cases only when other neurologic abnormali-
ties are present'?. The follow-up of the present case revealed a rap-
id recovery without specific treatment, and this agrees with the lit-
erature. Only in more complicated cases, specific treatments with
midazolam, levetiracetam, and phenobarbital were indicated!!.

It was observed in case 4, an evolution to respiratory insuffi-
ciency and this was the only case that required invasive ventila-
tion. This case began with symptoms and tested positive two
days before admission, evolving rapidly. Although less frequent
than adults, it has been described that children may need inva-
sive ventilation, even without risk factors, differently from adults
¢, This case was classified as a severe acute respiratory syndrome
(SARS), with acute lung injury. A study with Brazilian children
revealed in 2020, a lethality of 9.5% for SARS associated with
COVID-19, and this lethality was higher among children under 1

Table 1: Clinical characteristics of children and adolescents diagnosed with COVID-19 and admitted to the pediatric intensive care unit
(PICU) in the city of Sdo Carlos, Sao Paulo, Brazil, from March 2020 to September 2021

Beginning of

Positive sampling

e Age symptoms and admission

(months) and admission | interval (days), type
interval (days) of exam
1 31 Female 6 4, IgG and IgM
2 156 Male 5 25, RT-PCR, IgG, and
IgM

3 11 Male 1 0, RT-PCR

4 3 Male 2 2, RT-PCR

5) 16 Male 7 3, RT-PCR

6 12 Female 4 2, RT-PCR

Length of
PICU stay

(days)

Invasive

N Main clinical manifestations
ventilation

fever, shock, hands, and feet edema, rash,

5 No L )
oliguria, hepatomegaly, anemia

fever, shock, headache, abdominal pain, rash,

4 No arthralgia, myalgia, oliguria, jaundice, ascites,
thrombocytopenia
1 No Seizure, fever, cough, nasal discharge
16 Yes Fever, cough, respiratory insufficiency
Fever, diarrhea, nasal discharge, cough,
2 No
tachypnea

2 No Fever, diarrhea, tachypnea

Abnormal chest radiography

PICU: Pediatric Intensive Care Unit; RT-PCR: Reverse transcription-polymerase chain reaction.
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year of age’?, highlighting the importance of follow-up COVID-19
cases, especially in younger infants.

Cases 5 and 6 presented mild symptoms and diarrhea.
Both cases stayed for two days in the PICU and recovered well.
Gastrointestinal manifestations have been described in 34% of
children with COVID-19, with or without respiratory symptoms.
Diarrhea and abdominal pain have been the most frequently re-
ported gastrointestinal symptoms in children"'. A study revealed
that viral load over time, recovered from stool samples in chil-
dren, was higher and lasted longer when compared to adults, pos-

sibly explaining this clinical manifestations.

This study has limitations. As a case series with a small sample,
it becomes difficult to make comparisons and its results should
not be inferred from the country. On the other hand, as all admis-
sions to PICU in the city were evaluated, the results of this study
reflect the population of children and adolescents in Sdo Carlos.

In conclusion, COVID-19 clinical manifestations in children
and adolescents who required intensive care in Sao Carlos revealed
a heterogeneous presentation and no lethality. It is worth empha-
sizing that a history of contact with a symptomatic respiratory per-
son should guide the suspicion of COVID-19 in children and indi-

cate a proper follow-up, as COVID-19 may be severe in children.
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