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a b s t r a c t
Objective: To assess the characteristics of suspected coronavirus disease 19 (COVID-19) and the rate of
confirmed COVID-19 in a pediatric population at the beginning of the pandemic in Portugal.
Study design: Suspected COVID-19 pediatric cases that were tested in a Portuguese hospital between
March 17 and April 2 2020 were included in this descriptive retrospective study. The analyzed data
included socio-demographic parameters, characteristics of the household, underlying medical conditions
and symptoms.
Results: Ninety-four patients were included and all of them were symptomatic and treated without
hospitalization. The most common symptoms were cough (80%;n = 75), rhinorrhea (72%;n = 68) and fever
(60%;n = 56). There was only one positive for SARS-CoV-2 in a five-year-old child with mild illness without
epidemiologic linkage.
Conclusion: This study showed a low rate of confirmed COVID-19 in children. The causes for this low rate
can be multifactorial and illustrates how differently this virus spreads in the pediatric population.
© 2020 Sociedad Española de
Enfermedades Infecciosas y Microbiologı́a Clı́nica. Published by Elsevier España, S.L.U. All rights reserved.
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Objetivo: Evaluar las características en casos sospechosos y la tasa de casos confirmados de enfermedad
por coronavirus 19 (COVID-19) en una población pediátrica al inicio de la pandemia en Portugal.
Métodos: En este estudio descriptivo-retrospectivo se incluyeron casos pediátricos sospechosos de
COVID-19 que se testearon en un hospital portugués entre el 17 de marzo y el 2 de abril de 2020. Los datos
fueron analizados bajo parámetros sociodemográficos, características del hogar, condiciones médicas
subyacentes y síntomas.
Resultados: Se incluyeron 94 pacientes, todos sintomáticos y tratados sin hospitalización. Los síntomas
más frecuentes fueron tos (80%; n = 75), rinorrea (72%; n = 68) y fiebre (60%; n = 56). Solo hubo un caso
positivo para SARS-CoV-2, un niño de 5 años con una enfermedad leve, sin vínculo epidemiológico.
Conclusión: Este estudio mostró una baja tasa de casos confirmados de COVID-19 en niños. Las causas de
esta baja tasa pueden ser multifactoriales e ilustran cuán diferente se propaga este virus en la población
pediátrica.
© 2020 Sociedad Española de Enfermedades Infecciosas y Microbiologı́a Clı́nica. Publicado por
Elsevier España, S.L.U. Todos los derechos reservados.

Introduction
Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, Severe Acute
Respiratory Syndrome coronavirus 2; RT-PCR, reverse transcription polymerase
chain reaction.
∗ Corresponding author.
E-mail address: adriana.fsilvacosta@gmail.com (A. Costa).

In December 2019, Coronavirus disease 2019 (COVID-19) caused
by Severe Acute Respiratory Syndrome coronavirus 2 (SARS
-CoV-2) was described in China and quickly spread across the
world. On 11 March a pandemic was declared by World Health
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Organization. The first case in Portugal was confirmed on March 2
and 16 days later a state of emergency was declared that allowed
establishing exceptional measures to prevent the transmission of
the virus.
As of April 2, the SARS-CoV-2 had been responsible for more than
896450 infections and 45525 deaths worldwide.1 On that day, in
Portugal, there were 9034 cases, 334 up to 19 years old (3.7%), with
no deaths recorded in this age group.2
In a report by United States Centers for Disease Control and
Prevention, among 149082 COVID-19 cases reported as of April 2,
only 1.7% occurred in patients aged < 18 years. In addition, 73% of
pediatric patients had symptoms of fever, cough or shortness of
breath. This report also found a much higher percentage of adults
hospitalized and admitted to the Intensive care units compared
with children.3
In another study, 18 individuals (9 students and 9 staff) from
fifteen New South Wales schools were diagnosed with COVID-19.
Of the 863 close contacts of these positive cases, only two students
may have contracted COVID-19 from the initial COVID-19 cases at
their schools.4 This supports previous research from different countries showing that children have probably a lower susceptibility to
infection and have a less severe disease and suggested a limited
spread among children and from children to adults.5,6
Our study aim is to understand the rate and spread of SARSCoV-2 in a pediatric population in the beginning of the pandemic
in Portugal.

Study design
Hospital Prof. Doutor Fernando Fonseca is a district Hospital in
the region of Amadora and Sintra, corresponding to a total population of 568069 people with 90761 children under 15 years old,7
with a pediatric emergency department that receives a mean 160
children per day (under 18 years old).
In the period considered, COVID-19 tests were performed in
children that attended our emergency department according to
the criteria of the Portuguese health ministry.8 Children who were
symptomatic (cough, fever, myalgias or shortness of breath) and
had been in regions classified as high-risk transmission by the
health authorities, or who had been in contact with infected people
were included. Children were defined as being < 18 years old.
This descriptive retrospective cross-sectional study was carried
out between March 17 and April 2, 2020 by consulting computerized clinical files and performing follow-up questionnaires that
were allowed by verbal consent of the legal guardians. At the beginning of the pandemic, a follow-up protocol was established in the
Pediatrics Department of our hospital for children with suspected
COVID-19 who attended our emergency department. This followup was performed by a pediatrician, who performed phone calls
to give the result of the COVID-19 test (between 12 and 24 h after
admission) and to monitor the clinical evolution of the disease.
Nasopharyngeal and throat swabs were obtained for detection of SARS-CoV-2 RNA using VIASURE SARS-CoV-2S gene Real
Time PCR Detection Kit (Quilaban® ) that has a detection limit of
≥24 cDNA copies per reaction with a positive rate of ≥95% using
real time reverse-transcriptase polymerase chain reaction (RT-PCR)
assay.
The analyzed data included socio-demographic parameters,
characteristics of the household (professions, development of
COVID-19 symptoms, performance of COVID-19 test and compliance to social isolation), underlying medical conditions and
symptom characterization (presence of fever, cough, rhinorrhea,
shortness of breath, among others).
This study was approved by the hospital’s ethics committee.
Data were deidentified for the researchers.

Table 1
Pediatric patients screened in the community of Amadora-Sintra, Portugal.
Pediatric patients characterization
Sex

n = 94

%

Male
Female

39
55

41
59

Underlying conditions
Asthma
Recurrent wheezing
Diabetes Mellitus
Arrythmia
Cardiopathy
Biliary atresia
Epilepsy
Primary ciliary dyskinesia
Immune thrombocytopenia purpura

n = 21

%

10
3
2
1
1
1
1
1
1

Indication to perform the test

47.6
14.3
9.5
4.8
4.8
4.8
4.8
4.8
4.8
n = 94

Symptoms
69
20
Symptoms and underlying disease
Symptoms and risk contact with a COVID-19 confirmed person 5
Symptoms
Cough
Rhinorrhea
Fever
Sore throat/oropharynx hyperemia
Shortness of breath
Headache
Chest pain
Diarrhea
Myalgia
Vomits/nausea
Pneumonia

n = 94
75
68
56
36
35
22
15
18
14
14
9

%
73.4
21.3
5.3
%
80
72
60
38
37
23
16
19
15
15
10

Statistical analysis was performed in Excel Microsoft 365, 2020
Microsoft Corporation©.

Results
In the study period, 94 patients were tested for COVID-19 and all
of them were symptomatic. No patient needed to be hospitalized.
Fifty-five children were female (59%). The median age was 11 years
old (IQR: 1–13). Twenty children (21%) had at least one underlying
disease (Table 1).
Seven of the patients underwent a respiratory virus panel test
(namely Adenovirus, Influenza A and B and Respiratory Syncytial
Virus) whose results were all negative.
The median length of symptomatic disease was 7 days, with
a minimum of 2 and a maximum of 30 days. The median time
between the onset of symptoms and performing SARS-CoV-2 RTPCR test was 3 days (IQR: 2–5.25).
The most common symptoms were cough (80%), rhinorrhea
(72%) and fever (60%) (Table 1). An X-ray was performed in
35 patients, of which 23% (n = 8) revealed a perihilar pattern, 31%
(n = 11) an interstitial pattern and 9% (n = 3) a condensation pattern.
Of the 94 patients, 5 (5.3%) had history of a confirmed
COVID-19 contact, being a cohabitant in three cases. A travel history
to high-risk areas was absent in all patients.
Regarding household members, 55 children (59%) had at least
one cohabitant currently working at the time, 15 (16%) of them
were healthcare professionals (Table 2).
There was only one positive test for SARS-CoV-2 in a fiveyear-old child, without epidemiologic linkage, with mild illness
characterized by fever, odynophagia, myalgia and vomiting.
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Table 2
Household characterization of pediatric patients screened in the community of
Amadora-Sintra, Portugal.
Cohabitants
Cohabiting with at least one currently working
person (non-healthcare professional)
Cohabiting with a healthcare professional
currently working
Total compliance to social isolation (All
household members were at home)
At least one cohabitant with COVID-19
symptoms at the same time (including
tested and untested people).
At least one cohabitant with COVID-19
symptoms and who performed the RT-PCR
COVID-19 test (with negative result)
Cohabiting with a confirmed COVID-19 person

n = 94

%

40

43

15

16

39

41

44

47

17

18

3

3

Discussion
Among the 94 children tested in our emergency care between
March 17 and April 2, only one was positive to SARS-CoV-2 (1%). In
the same period, in our hospital 1668 adults were tested according
to the same criteria and 145 (8.7%) had a positive test result. This
means that, in the whole positive sample, children represented less
than 0.7% of total COVID-19 cases attended in our emergency care.
In a study performed in the beginning of the pandemic in Spain,
63 children were tested for SARS-CoV-2 by RT-PCR, 20% had history of contact with a confirmed COVID-19 case and the presence
of the virus was confirmed in 5 patients (8%).9 Compared to the
Spanish study, our study results revealed a lower percentage of
direct contacts with infected people (5.3%) and only one positive
case.
Our study data suggests a low incidence of the disease in the
pediatric population. This can be explained by the containment
efforts ordered by the Portuguese health care authorities, such as
the closing of schools and kindergartens since March 15, which
forced the confinement of at least one member of the family responsible for the minor. Despite this, in this study only 39 children (41%)
had their entire family in social isolation.
Other explanation for the low proportion of children diagnosed
with COVID-19 can be the sensitivity of the RT-PCR tests. There is
no consensus as to the actual sensitivity, but many studies report
that pharyngeal and nasal swabs sensitivity is around 63-71%.10,11
Therefore, there is a high number of false-negative results and the
actual number of children with infection may be higher as many
may go unnoticed due to a mild clinical presentation. Another
factor that might have contributed to false negative results was
the incorrect collection of specimens in children by health professionals without practice and the fact that children stay less quiet
than adults during procedures. In adults, health professionals with
expertise in otorhinolaryngology have been responsible for the performance of the tests but the same didn’t happen in the pediatrics
department. There is a need for development of highly sensitive
and specific tests and simultaneously to train health professionals
how to correctly collect the swabs in order to minimize the falsenegative results and ongoing transmission based on a false sense
of security.
We can also hypothesize that the difference in the distribution,
maturation and functioning of viral receptors is a possible reason
of the age-related difference in incidence. The SARS-CoV-2 uses
the angiotensin-converting enzyme-2 (ACE2) as the cell receptor
in humans. By a buffering effect, and much like neutralizing antibodies, soluble ACE2 may help children to better counteract virus
spreading to a cell target.12,13
The growing evidence, all over the world, is showing that children are less infected and have milder disease than adults.14 This
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difference seems to be related to the age as it is shown in a
serological survey in which, according to the point-of-care test,
seroprevalence was 1.1% in infants younger than 1 year, increasing with age until plateauing around 6% in people aged 45 years or
older.15
We consider that the strict and restrictive indications to perform
the RT-PCR-tests during the time of our study constitute a limitation
because it may have led to many unidentified cases. Because this
study took place at the beginning of the pandemic, we consider as
another limitation the low number of infected people in Portugal
at the time of our study.
In conclusion, as the pandemic progresses and more studies are
published, there’s evidence that the disease has a lower incidence
in children compared to adults. Although the reasons for this are
still unknown, children probably are less infected than adults. More
studies are needed to improve knowledge about characteristics of
COVID-19 in order to better understand the differences between
children and adults and identify possible preventive strategies.
Conflict of interest
None.
References
disease
2019
(COVID-19)
Situation
Report
–
73,
1. Coronavirus
WHO. Geneva: World Health Organization; 2020. Available from:
https://www.who.int/docs/default-source/coronaviruse/situation-reports/2020
0402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7 2
2. COVID-19 Relatório de situação 31. Portugal, Direção geral de saúde;
April 2, 2020. Available from: https://www.dgs.pt/em-destaque/rela
torio-de-situacao-n-031-020420201.aspx [accessed 16.04.20].
3. Bialek S, Gierke R, Hughes M, McNamara LA, Pilishvii T, Skoff T. Coronavirus Disease 2019 in Children— United States. February 12–April 2, 2020.
Centers for disease control and prevention (CDC). 2020. Available from:
https://www.cdc.gov/<https://nam03.safelinks.protection.outlook.com/?url
=https%3A%2F%2Fwww.cdc.gov%2F&data=02%7C01%7CC.Arora%40elsevier.com
%7C41499333282540b7532308d86e3cc2f1%7C9274ee3f94254109a27f9fb15c1
0675d%7C0%7C0%7C637380556913287197&sdata=U4UHp7NgusNFUZY6Qu9
WhAQJKo0hj56yOi%2BBDrzcfnI%3D&reserved=0>mmwr/volumes/
69/wr/mm6914e4.htm?s cid=mm6914e4 w.
4. COVID-19 in schools – the experience in NSW. The National Centre for Immunisation Research and Surveillance (NCIRS); 26 April 2020. Available from:
http://ncirs.org.au/sites/default/files/2020-04/NCIRS%20NSW%20Schools%20
COVID Summary FINAL%20public 26%20April%202020.pdf [accessed 1.05.20].
5. Onder G, Rezza G, Brusaferro S. Case-fatality rate and characteristics of patients dying in relation to COVID-19 in Italy. JAMA. 2020,
http://dx.doi.org/10.1001/jama.2020.4683.
6. Children and COVID-19. National Institute for Public Health and the Environment, Ministry of Health, Welfare and Sport, The Netherlands. Available from:
https://www.rivm.nl/en/novel-coronavirus-covid-19/children-and-covid-19
[accessed 3.05.20].
7. PORDATA, Base de dados Portugal contemporâneo. 2018 Database. Fundação
Francisco Manuel dos Santos. Available from: https://www.pordata.pt/Home
[accessed 4.05.20].
8. Norma de orientação clinica: Doença pelo novo Coronavírus (COVID19) – Nova definição de caso. Direção-Geral da saúde. Norma
2020.
Available
from:
https://www.dgs.pt/saude-ocupac
02A/2020.
ional/documentos-so/orientacao 02 2020-pdf.aspx
9. Calvo C, Tagarro A, Otheo E, Epalza C, Santaeufemia FJS, Romano ML,
et al. Epidemiological update on SARS-CoV-2 infection in Spain. Comments
on the management of infection in pediatrics. An Pediatr (Barc). 2020,
https://doi.org/10.1016/j.anpedi.2020.03.001<https://nam03.safelinks.protec
tion.outlook.com/?url=http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.anpedi.2020
.03.001&data=02%7C01%7CC.Arora%40elsevier.com%7C41499333282540b75
32308d86e3cc2f1%7C9274ee3f94254109a27f9fb15c10675d%7C0%7C0%7C637
380556913287197&sdata=Lo13rPBDKthelzU87uyAp1WtSYMzh1e4tf%2B08NG
a6xs%3D&reserved=0>.
10. Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection of
SARS-CoV-2 in different types of clinical specimens. JAMA. 2020,
https://doi.org/10.1001/jama.2020.3786<https://nam03.safelinks.protection.
outlook.com/?url=http%3A%2F%2Fdx.doi.org%2F10.1001%2Fjama.2020.3786
&data=02%7C01%7CC.Arora%40elsevier.com%7C41499333282540b7532308
d86e3cc2f1%7C9274ee3f94254109a27f9fb15c10675d%7C0%7C0%7C637380556
913287197&sdata=9vhPOh%2BT%2FQUQCBGOKwfbT0QA2emNYd9mkJWS%2
F2hBMx4%3D&reserved=0>.
11. Fang Y, Zhang H, Xie J, Lin M, Ying L, Pang P, et al. Sensitivity of
chest CT for COVID-19: comparison to RT-PCR. Radiology. 2020,

Please cite this article in press as: Costa A, et al. COVID-19 screening in a Portuguese pediatric population. Enferm Infecc Microbiol Clin.
2020. https://doi.org/10.1016/j.eimc.2020.09.004

G Model
EIMC-2292; No. of Pages 4
4

ARTICLE IN PRESS
A. Costa et al. / Enferm Infecc Microbiol Clin. 2020;xxx(xx):xxx–xxx

https://doi.org/10.1148/radiol.2020200432<https://nam03.safelinks.protection
.outlook.com/?url=http%3A%2F%2Fdx.doi.org%2F10.1148%2Fradiol.2020200432
&data=02%7C01%7CC.Arora%40elsevier.com%7C41499333282540b7532308d
86e3cc2f1%7C9274 ee3f94254109a27f9fb15c10675d%7C0%7C0%7C6373805569
13297191 &sdata=WSVvg4HbWNFuNACSa8lKcKngFC7LPQjPYEV%2BVUuNlhI
%3D&reserved=0>.
12. Ciaglia E, Vecchione C, Puca AA. COVID-19 infection and circulating
ACE2 levels: protective role in women and children. Front Pediatr. 2020,
http://dx.doi.org/10.3389/fped.2020.00206.
13. Lee P-I, Hu Y-L, Chen P-Y, Huang Y-C, Hsueh P-R. Are children
less susceptible to COVID-19? J Microbiol Immunol Infect. 2020,
https://doi.org/10.1016/j.jmii.2020.02.011<https://nam03.safelinks.protection.
outlook.com/?url=http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.jmii.2020.02.011
&data=02%7C01%7CC.Arora%40elsevier.com%7C41499333282540b753230
8d86e3cc2f1%7C9274ee3f94254109a27f9fb15c10675d%7C0%7C0%7C6
37380556913297191&sdata=DanLqNBgGFao%2Bp9H5pT%2FH2m%2Fn
RiK%2BJ44eLGLkLECErE%3D&reserved=0>.
14. Gotzinger F, Santiago-García B, Noguera-Julián A, Lanaspa M, Lancella L, Carducci F, et al. COVID-19 in children and adolescents

in Europe: a multinational, multicentre cohort study. LANCET
Adolesc
Health.
2020,
https://doi.org/10.1016/S2352Child
4642(20)30177-2<https://nam03.safelinks.protection
.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2FS23524642(20)30177-2&data=02%7C01%7CC.Arora%40elsevier.com%7C4149933328
2540b7532308d86e3cc2f1%7C9274ee3f94254109a27f9fb15c10675d%7C0%7C
0%7C637380556913307185&sdata=1agBv5Xd4GYx9CHZaxhhl%2BPheddCdOz
5hR0upkOX%2FDg%3D&reserved=0>.
15. Pollán M, Pérez-Gómez B, Pastor-Barriuso R, Oteo J, Hernán
MA, Pérez-Olmeda M, et al. Prevalence of SARS-CoV-2 in Spain
a
nationwide,
population-based
seroepidemiological
(ENE-COVID):
Lancet.
2020,
https://doi.org/10.1016/S0140-6736(20)31483study.
5<https://nam03.safelinks.protection.outlook.com/?url=http%3A%2F%2Fdx.doi
.org%2F10.1016%2FS0140-6736(20)31483-5&data=02%7C01%7CC.Arora%40
elsevier.com%7C41499333282540b7532308d86e3cc2f1%7C9274ee3f94254
5c10675d%7C0%7C0%7C637380556913307185&sdata=ULI2gU
109a27f9fb1
2WVjn%2BtmgZA%2BU3AJI47SE60R2MjOyUfYldHGo%3D&reserved=0>.

Please cite this article in press as: Costa A, et al. COVID-19 screening in a Portuguese pediatric population. Enferm Infecc Microbiol Clin.
2020. https://doi.org/10.1016/j.eimc.2020.09.004

