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RESEARCH NOTES 

COVID-19 cohort on children with cancer: delay in treatment and increased
frequency of deaths

Abstract

Objectives: to describe epidemiological characteristics and deaths in children with

cancer and COVID-19 at a reference hospital in Recife, Brazil. 

Methods: cohort involving children under the age of 19 underwent cancer treatment

during April to July 2020. During the pandemic, real-time reverse transcriptase polymerase

chain reaction assay (RT-PCR) for severe acute respiratory syndrome coronavirus 2 (SARS –

CoV-2) in nasal / oropharyngeal swab were collected in symptomatic patients or before

hospitalization. Those with detectable results were included in this cohort study. The

outcomes were delayed on cancer treatment and death. Descriptive analysis was performed

and presented in preliminary results. 

Results: 48 children participated in the cohort, mostly with hematological neoplasms

(66.6%.),69% were male, median age was 5.5 years. The most frequent symptoms were fever

(58.3%) and coughing (27.7%);72.9% required hospitalization, 20% had support in ICU and

10.5% on invasive ventilatory assistance.66.6% of the patients had their oncological treat-

ment postponed, 16.6% died within 60 days after confirmation of SARS-CoV-2 infection. 

Conclusions: COVID-19 led a delay in the oncological treatment for children with cancer

and a higher mortality frequency when compared to the historical series of the service. It

would be important to analyze the risk factors to determine the survival impact.
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Introduction

Adult cancer patients infected with the severe acute
respiratory virus coronavirus 2 (SARS-CoV-2) tend
to have more severe clinical outcomes when
compared to non-oncologic patients, highlighting the
hematological, lung and metastatic cancers stages.1

Despite the lack of data, recent articles suggest that
the morbidity of the new coronavirus 2019 disease
(COVID-19) in pediatric patients with cancer is low,
and that these patients are no longer vulnerable to
SARS-CoV-2 infection when compared to children
without comorbidities.2,3

In general, children get less sick, that is, they
have less susceptibility and when they become
infected, there is a predominance of asymptomaticor
mild cases, so it is less severe.4-6 The most common
symptoms in the acute phase are coughing and fever,
and a minority needs hospitalization and support in
the intensive care unit (ICU), with a complication
rate of less than 2%. However, cases of greater
severity called multi-systemic inflammatory
syndrome associated with COVID-19 (SIM-C) have
been described and are considered a late complica-
tion in the pediatric age group.7

Most pediatric cancers behave aggressively,
requiring immediate treatment and may need long
periods of intensive chemotherapy with multiple
antineoplastic agents.8 In contrast, they respond
better to the treatment and are considered of good
prognosis when compared to adults. Therefore, in
addition to the concern with SARS-CoV-2 infection
in children with cancer, there is a fear of delay in the
diagnosis and treatment of these patients due to the
difficulties caused by the pandemic.9

In this context, it is important to establish a
cohort of pediatric cancer patients in various stages
of the treatment in order to determine the burden of
the disease in this population and its clinical evolu-
tion.10,11 Preliminary data from a cohort evaluating
the repercussions on treatment delay and the
frequency of deaths of any cause are presented in
this article.

Methods

Cohort type study, involving pediatric patients in
cancer treatment at the Instituto de Medicina Integral
Prof. Fernando Figueira (IMIP), in Recife, PE,
during the period of April 1 to July 31, 2020, at a
time of great circulation of SARS-CoV-2 virus in the
State of Pernambuco, Brazil.

IMIP is a quaternary hospital, a reference on
oncological treatment for patients from the Public

Health System (Sistema Único de Saúde-SUS). The
Pediatric Oncology Service, opened since 1994, has
an average of 250 patients/month in chemotherapy
treatment and assists about 60 patients/day in the
outpatient consultation. Depending on the oncolo-
gical treatment phase, these children return to the
service for consultation and/or procedures two or
three times a week and even daily. Patients who do
not live in the metropolitan region in Recife, stay in
a 'support home' during the oncological treatment.

Due to the pandemic, a protocol to collect
nasal/oropharyngeal swab for SARS-CoV-2 research
through polymerase chain reaction in real-time
reverse transcription (RT-PCR) has been established
for all symptomatic patients or during hospital
admission and/or invasive procedures. 

Patients under 19 years old or up to three months
at the end of oncological treatment with detectable
results for SARS-CoV-2 performed by RT-PCR were
included.

The data were collected by the pediatric
oncology team, on a specific form, through informa-
tion from the medical records and interviews were
performed by a person in charge. Sociodemographic
variables (age, sex, weight at birth, comorbidities),
clinical aspects of the baseline (signs and symptoms
that could be associated with COVID-19, type of
cancer and oncological treatment phase, severity
classification) and evolution were evaluated. The
outcomes studied were delay on the oncological
treatment and death.

The capture was done consecutively in the assis-
tance sector or hospitalized.  A database was built in
the Excel program, cleaning and correction of even-
tual inconsistencies were performed. The analysis of
the descriptive data was carried out on Stata13.1,
(StataCorp, College Station, United States) estab-
lishing measures of central tendency and frequency
distribution according to the characteristics of the
variables referring to the sample described.

This research is part of a larger project entitled
"Cohort on COVID-19 in newborns, children and
adolescents: epidemiological characteristics, clinical
laboratory, genome of SARS COV-2 and the
dynamics of viral load and immunological markers
associated with prognosis" approved by CEP at
IMIP, CAAE number: 31578520.8.0000.5201. The
authors declared no conflicts of interest. 

Results

During the study period, 151 RT-PCR exams were
performed for SARS-CoV-2 research in 137 patients
with pediatric cancer; of these 54 had detectable
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results and six did not fulfill the inclusion criteria,
thus 48 patients were enrolled in the cohort. 

Most of the participants (69%) were male with a
median age of 5.5 years old (Table 1). Cancer types,
66.6% were hematological neoplasms with a
predominance of leukemia (64.5%) and one patient
(2%) had Burkitt's lymphoma. Of the solid tumors,
the neuroblastoma was the most prevalent, present in
four (8.4%) patients.

No comorbidities were evidenced such as neuro-
logical diseases or diabetes mellitus, but two patients
had asthma (4%), one had Fanconi syndrome and six
(12.5%) were obese (BMI score z >3.0 for age). A
history of low birth weight (<2.5 kg) was reported
on two patients (4%) of the sample, although this
data was not present in five forms.

Contact with COVID-19 at home or at a support
home where patients were staying was reported in
eight (16.6%) of the cases. Of the 48 patients, eight
(16.6%) were asymptomatic. However, most of the
sample (68%) presented up to three symptoms,
mainly fever (58.3%), coughing (27.7%) and runny
nose (23.4%). Eight participants (16.6%) presented
new episodes of fever after more than 24 hours.

Approximately 3/4 of the patients (72.9%)
required hospitalization, 10 (20.1%) required ICU
admission and oxygen supplementation, and five
(10%) needed invasive respiratory support associ-
ated with hemodynamic support with vasoactive
drugs.

More than half (66.6%) of the patients had a
delay in the oncological treatment cycle in the pres-
ence of SARS-CoV-2 infection, with a median of 15
days in leukemia and 22.5 days in solid tumors.
(Table 2) The only patient with Burkitt's lymphoma
had no delay in the oncological treatment.

Five (10.5%) participants of this study died
within 30 days after RT-PCR SARS-CoV-2 collec-
tion, while eight (16.6%) died within 60 days after
diagnosis of COVID-19. Six (12.5%) patients that
died were in the induction phase of the oncological
treatment and seven (14.6%) were male.

Discussion

The present study showed a delay in the oncological
treatment, besides a greater need for admission in the
pediatric ICU and deaths, when compared to the
current evidence of children with COVID-19
with2,3,9,12 or without cancer.4-6 As we presented
only preliminary descriptive data, it was not possible
to analyze the risk factor.

Nasal/oropharyngeal swab collection for RT-
PCR SARS-CoV-2 was performed in more than half

of the pediatric population under the oncological
treatment of the service and infection detected in 1/3
of the patients. This data reinforces the value of this
study and the sample size was larger than the case
series carried out in Italy and Spain (Madrid) and the
American cohort (New York); the largest of these
studies included 29 pediatric patients with cancer
and COVID-19.2,3,9,12

The types of cancers found match the reports in
the literature regarding pediatric oncology, where
leukemia predominates2,3,9,12 and differs from that
observed in adults, with greater frequency of solid
tumors.1,11,13 This can be justified, since leukemia is
the most prevalent neoplasm in the pediatric age
group.14

There was a predominance of male individuals,
also observed in other studies involving onco-
logic1,11 adult and pediatric patients with cancer.2,12

Although some studies show a higher incidence of
COVID-19 in females,3,9 more severe forms of the
disease have been documented in male children and
adolescents.10

Despite the literature report that COVID-19
presents asymptomatically or with mild symptoms in
most children, 20% required hospitalization4,5 and
low mortality,4,15 including those with cancer;2,3,9,12

the present study showed a predominance of patients
with symptoms and the need for hospitalization, ICU
and ventilatory support. An interpretation of the
results would be the most severe clinical profile of
the patients in the sample, all in the oncological
treatment, most in the induction phase, characte-
rizing a greater need to come and go in the hospital
environment. It differs from the series of cases by
Madrid,2 in which cancer patients were included,
regardless of the treatment. Another interpretation
would be the performance of RT-PCR in patients
with COVID-19 symptoms or who would need
hospitalization for other reasons.

It is important to emphasize that, in the last five
years, early mortality - in the oncological treatment
induction phase - was less than 2% in this pediatric
oncology service. However, in the current year,
SARS-CoV-2 infection has increased the frequency
of deaths by more than ten times.

In addition, most patients had their cancer treat-
ment postponed, which, added to the complications
of COVID-19 and hospital admission, may have
contributed to the higher frequency of deaths in the
sample. We emphasize that the interruption on the
oncological treatment is a cause of great concern for
pediatric oncologists and may contribute negatively
for the chances of curing the patients.

This publication is the descriptive part of the
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Table 1

Distribution of biological characteristics, type of tumor and treatment phase, clinical symptoms possibly associated

with COVID-19 and clinical evolution of the cohort on 48 pediatric patients with cancer and detectable RT-PCR SARS-

CoV-2 followed at IMIP Pediatric Oncology, April to July 2020.

Variables                                                                                                N                                     %     

Biological variables and related to neoplasm

Age (years)

Extremes 0.6 – 18.6

X  ± SD 6.2 ± 4.5

Median (interquartile range - IIQ) 5.5 (3 – 8)

Sex

Male 33 69.0

Female 15 31.0

Neoplasm

Leukemia 31 64.5

Solid Tumores 16 33.5

Lymphoma 1 2.0

Treatment phase

Induction 23 48.0

Maintenance / reinduction 18 37.6

Consolidation 4 8.3

Palliative care 2 4.1

Post surgery 1 2.0

Clinical variables and evolution

Symptoms /signs

Asymtomatic 8 16.6

Fever 28 58.3

Mialgia 2 4..3

Cephalea 4 8.5

Runny nose 11 23.4

Odinophagia 3 6.4

Coughing 13 27.7

Respiratory discomfort 10 20.8

Diarrheia 10 20.8

Nausea, vomiting 2 4.3

Abdominal pain 2 4.3

Anosmia 4 8.5

Ageusia 1 2.1

Oral mucosal injury 3 6.4

Skin injury 3 6.4

Petechial 2 4.3

Equimose 2 4.3

Service during follow-up

Hospitalization 35 72.9

Outpatient 13 27.1

Ventilatory support

No 38 80.9

Yes 10 19.1

* Non-invasive 5 10.2

* Invasive 5 10.2

IMIP= Instituto de Medicina Integral Prof. Fernando Figueira.
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Table 2

Delay in the treatment and deathsof any cause in this cohort on 48 pediatric cancer patients and RT-PCR SARS-CoV-2

detectable accompanied at the Pediatric Oncology Service of IMIP from April to July 2020.

Delay in the treatment / deaths                                                            N                                    %     

Delay in the treatment

Yes 32 66.6

No 16 33.4

Patients with Leukemia (days of delay)

X ± SD 15 ± 8.8

Median (interquartile range - IIQ) 15 (9 – 21)

Patients with solid tumors(days of delay)

X ± SD                                                                                                          18.3 ± 20

Median (interquartile range - IIQ) 22.5 (14 – 44)

Deaths

< 30 days 5 10.4

30 a 60 days 3 6.4

Death on patients with leukemia

Yes 4 12.9

No 27 87.1

Deaths on patients with solid tumors

Yes 4 25.0

No 12 75.0

IMIP= Instituto de Medicina Integral Prof. Fernando Figueira.

cohort, which reinforces the importance of the
analysis on the risk factors associated with these
outcomes and the analysis of children’s survival on
oncological treatment with COVID-19.
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