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Introduction: since the beginning of the COVID-19 pandemic, numerous studies have been published
on the subject, but the data on the impact of infection by SARS-CoV-2 in the paediatric population is
still scarce. The incidence and clinical presentation in the paediatric population remain unclear, so
further research is required to understand paediatric COVID-19.

Methods: we conducted a multicentre retrospective study, analysing the incidence and clinical charac-
teristics of children with laboratory-confirmed COVID-19 in Navarre, Spain, during the first wave of the
pandemic (February 28-May 31, 2020).

Results: the cumulative incidence of COVID-19 in the paediatric population of Navarre in a 3-month
period was of 3 cases per 1000 children. Of the 309 confirmed cases, 85.7% were in children with a
household contact with confirmed infection; 32.1% were asymptomatic; the clinical manifestations
were heterogeneous and only 15.8% had a “typical” presentation with fever and respiratory symptoms;
49% was managed by telephone and only 11.6% required additional diagnostic tests. Thirteen patients
were admitted to hospital (4.2%), 2 with moderate disease (1 with respiratory symptoms requiring
oxygen therapy and 1 with epileptic seizures treated with anticonvulsant drugs) and 1 with severe
paediatricinflammatory multisystem syndrome temporarily associated with SARS-CoV-2 that required
admission to the paediatric intensive care unit. All patients had favourable outcomes free of sequelae.
Of the total patients, 45.2% did not require any treatment and the rest were treated with analgesics,
inhaled bronchodilators or antibiotics in case of coinfection; 2.3% received hydroxychloroquine.

Conclusions: epidemiological reports are relevant for the purpose of improving our knowledge of COV-
ID-19 in children and helping paediatricians identify this disease and treat it more effectively.
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Epidemiologia de la infeccion SARS-CoV-2 en Navarra (Espaiia)

Introduccion: desde el inicio de la epidemia de COVID-19, se han publicado numerosos estudios, pero
la informacién sobre el impacto de |a infeccién por SARS-CoV-2 en poblacién pediatrica es todavia limi-
tada. La incidencia y caracteristicas en poblacion pediatrica siguen siendo inciertas, por lo que se nece-
sitan mas estudios para entender el COVID-19 pediatrico.

Material y métodos: estudio multicéntrico retrospectivo en el que se describen la incidencia y caracte-
risticas clinicas de los nifios con COVID-19 confirmada en Navarra (Espafna) durante la primera ola
epidémica (28 de febrero-31 de mayo de 2020).

de la infeccion SARS-CoV-2 en Navarra (Espafia). Rev Pediatr Aten Primaria. 2021;23:53-61.
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Resultados: la incidencia acumulada de COVID-19 pediatrico en Navarra en tres meses fue de tres casos
por 1000 nifios. De los 309 casos confirmados, el 85,7% tenfan contacto domiciliario positivo; el 32,1%
fueron asintomaticos; los sintomas fueron variados y solo el 15,8% tenian presentacion “tipica” de
fiebre y sintomas respiratorios; 49% recibi¢ atencién telefonica y solo 11,6% requirié estudio comple-
mentario. Trece pacientes ingresaron en hospital (4,2%), dos fueron casos moderados (un cuadro respi-
ratorio que requirié oxigenoterapia y un cuadro convulsivo tratado con antiepilépticos) y uno grave con
el sindrome inflamatorio multisistémico pediatrico vinculado a SARS-CoV-2 que ingresé en la unidad
de cuidados intensivos (UCIP). Evolucién favorable en todos los casos sin secuelas. Un 45,2% no necesi-
té tratamiento, el resto tratados con analgésicos, inhaladores o antibidticos en caso de sobreinfeccion;
2,3% recibi6 Hidroxicloroquina.

Conclusiones. Los reportes epidemiolégicos son importantes para mejorar el conocimiento sobre CO-

* COVID-19
® SARS-CoV-2

INTRODUCTION

In December 2019, a cluster of cases of pneumo-
nia of unknown aetiology was reported in Wuhan,
China. In January 2020, the causative agent was
identified as a novel coronavirus, which was even-
tually named severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2). The disease caused by
this novel virus mainly affected the respiratory sys-
tem and is referred to as coronavirus disease 2019
(COVID-19).%? After the initial outbreak in China,
the disease spread quickly around the world; in
January 30, 2020, the World Health Organization
declared it a “global health emergency” and in
March 11 it was officially declared a pandemic.?

In Spain, the first confirmed case of COVID-19 was
reported on January 31, and community transmis-
sion was established in a few weeks, leading to an
exponential increase in cases.* On March 14,2020,
the Spanish government declared the state of alert
and implemented drastic measures, including
lockdown of the population, travel restrictions and
closure of schools and non-essential establish-
ments. Due to the restriction of travel between
autonomous communities in Spain, the evolution
of the pandemic was different in each of them.

The clinical features of COVID-19 have been identi-
fied over time, as this is a new disease. At first, it was
believed that it mainly affected adults and the lungs,
presenting with pneumonia and acute respiratory
distress syndrome (ARDS).>? In children, transmis-
sion seemed less frequent and the forms of disease
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VID-19 en nifios, ayudando a los pediatras a reconocer y tratar mejor la enfermedad.

less severe.>® In time, it became clear that the trans-
mission rate in children is similar to the rate in
adults, as are the patterns of transmission, although
children do not usually develop the pulmonary
forms of disease typical in adults, tend to have mild-
er symptoms and have a lower mortality.”**

Nevertheless, severe presentations of SARS-CoV-2
infection have been described in children, espe-
cially in infants with respiratory complications. In
addition, from early May, paediatricians all over
Europe started to report paediatric cases of COV-
ID-19 that manifested with an inflammatory syn-
drome with clinical and laboratory features found
in Kawasaki disease, toxic shock syndrome or mac-
rophage activation syndrome, a form of disease
that was labelled paediatric inflammatory multi-
system syndrome temporarily associated with
SARS-CoV-2 (PIMS-TS) or multisystem inflamma-
tory syndrome in children (MIS-C). These patients
tended to be adolescents with severe forms of dis-
ease that could rapidly progress to myocarditis and
haemodynamic instability and required intensive

ca re.12,13

Since there are still many unknowns in SARS-CoV-2
infection, we believe it relevant to describe its pat-
terns in the paediatric populations of different so-
cioeconomic and demographic characteristics. To
this end, we designed a study to establish the de-
tected incidence of COVID-19 in Navarre in the
first wave of the pandemic (March-May 2020). We
also described the clinical and epidemiological
characteristics of the infection in children, their
clinical management and the patient outcomes.
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MATERIAL AND METHODS

We conducted a multicentre retrospective descrip-
tive study describing the clinical and epidemio-
logical characteristics, management and out-
comes of confirmed paediatric cases of SARS-CoV-2
infection in Navarre during the first wave of the
pandemic.

Navarre is an autonomous community Spain with
660 887 inhabitants, including 101 056 children
under 15 years (15.3%).}* The study covered a
3-month period from 28 February, 2020, when the
first case of COVID-19 was confirmed in Navarre
(adult patient), to May 31, when the virus circula-
tion dropped below the epidemic threshold (< 40
cases per 100 000 inhabitants).

In Navarre, during the period under study, SARS-
CoV-2 tests were performed in patients admitted
to hospital or those that presented to emergency
departments or primary care centres with symp-
toms compatible with COVID-19 and in asympto-
matic patients with comorbidities, disabilities or
social risk factors. Testing was also performed in
the context of contact tracing. We defined con-
firmed COVID-19 case as a case with a positive re-
verse transcription polymerase chain reaction (RT-
PCR) test or antibody test. None of the cases were
diagnosed by serologic testing, as this method was
not used for diagnosis of acute infection during
the period under study.

We obtained data on the positive cases and their
epidemiological characteristics from the epidemi-
ologic surveillance system of our region, which in-
tegrates data from laboratory test results, health
records and epidemiological surveys. The manage-
ment of confirmed paediatric cases of COVID-19
was centralised in the tertiary care referral hospi-
tal, the Complejo Hospitalario de Navarra, the pae-
diatricintensive care unit (PICU) was located at the
Clinica Universidad de Navarra, and ambulatory
cases were followed up at the corresponding pri-
mary care centre.

The inclusion criteria were age < 15 years at the
beginning of the study period, confirmed infection

by SARS-CoV-2, ability of researchers to contact the
patient and consent to participation in the study.
The ethics committee of the hospital approved the
study, and we obtained oral consent to participa-
tion prior to inclusion in the study. We collected
data through telephone surveys and by reviewing
health care records and laboratory and diagnostic
test results.

The variables under study were age and sex of the
patient, reason for performance of the diagnostic
test, detection of positive household contacts, the
signs and symptoms of disease, diagnostic tests
performed, treatments and medical care. We per-
formed a descriptive analysis, expressing continu-
ous variables as median and interquartile range
(IQR) and qualitative variables as percentages. We
analysed the data with the software STATA version
12.0 and Microsoft Excel version 2010.

Ethical considerations

The clinical research ethics committee of the Com-
plejo Hospitalario de Navarra approved the study in
May 2020 (PI_2020/38: Estudio epidemioldgico de
las infecciones respiratorias causadas por el nuevo
coronavirus SARS-CoV-2 en la poblacion pedidtrica).

RESULTS

In the period under study, from the time the first
COVID-19 case was detected in Navarre (28 Febru-
ary) to May 31, a total of 309 patients aged less
than 15 years had a confirmed infection by SARS-
CoV-2 in Navarre (Figure 1), with no paediatric
cases detected in February. This corresponds to a
cumulative incidence for the 3-month period of 3
cases per 1000 children. Of the total of 309 cases,
259 patients participated in the study (83.8%), and
we were unable to reach the rest. None of the pa-
tients or families we contacted refused to partici-
pate. The age of the patients ranged from 1 month
to 15 years, with a median of 8.74 years (IQR, 5.26-
12.02). The sex ratio was 1 male: 1.14 female.

When it came to the reason for performing SARS-
CoV-2tests in children, we found that in most pae-
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diatric COVID-19 cases, testing was performed in
the context of routine contact tracing (52.1%),
while in 36.7% of patients it was performed due to
symptoms compatible with COVID-19. The re-
maining tests were performed as part of the
screening strategy in children with risk factors
(1.2%), in patients that participated in clinical trials
related to infection by SARS-CoV-2 (3.1%), as part
of the protocol preceding certain medical visits or
before hospital admission for other reasons (6.6%).
Regardless of the reason that prompted testing,
most infected children reported a household con-
tact that had tested positive for SARS-CoV-2
(85.7%).

The clinical features of COVID-19 in our sample
were heterogeneous, and 32.1% of the children
were completely asymptomatic. In symptomatic
patients, the most frequent manifestations were
fever (43.2%) and respiratory symptoms (27.4%);

Figure 2 details other manifestations of COVID-19.
Only 15.8% of patients reported the typical presen-
tation in adults with fever and respiratory symp-
toms.

Most children in our case series did not require ad-
ditional diagnostic tests (88.4%). In the group of
cases that required them, the most frequent tests
were chest X-rays (8.5%), blood tests and other
laboratory tests (8.5%), electrocardiography (2.7%)
and the rapid strep test (1.5%), among others.

Sixty-one percent of the patients required medical
care and the rest did not, since they either were
asymptomatic or had mild symptoms. Even so,
most medical consultations were held on the tel-
ephone (49%); and only 21.1% of the patients re-
quired in-person care. Thirteen patients (4.2%)
were admitted to hospital and the rest were man-
aged at the outpatient level. All patients had fa-
vourable outcomes free of sequelae.

Figure 1. Newly diagnosed cases of SARS-CoV-2 per week in paediatric patients in Navarre, Spain, March-May 2020
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Figure 2. Distribution of signs and symptoms in paediatric patients with infection by SARS-CoV-2 in Navarre,

Spain, March-May 2020
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In the group of patients admitted to hospital with
SARS-CoV-2 infection, the median age was 6.67
years, and 46.2% of patients were male. Five pa-
tients (38.5%) had comorbidities, such as obesity,
pulmonary malformation, congenital heart defect
or cerebral palsy. The median length of stay was 4
days (minimum, 2; maximum, 11) and most pa-
tients (76.9%) had mild disease. Two patients de-
veloped moderate compromise; one developed
hypoxaemia that resolved with supplemental oxy-
gen and the other had convulsive seizures that re-
quired anticonvulsant treatment. In addition, one
patient presented with severe COVID-19 and de-
veloped PIMS-TS with myocarditis that required
intensive care. Table 1 summarizes other clinical
features found in hospitalised patients, and a pre-
viously published article provides a detailed de-
scription of the clinical characteristics and labora-

tory findings in hospitalised patients with
COVID-19 in Navarre along with their manage-
ment and outcomes.’

In our sample, 45.2% of the patients did not re-
quire treatment of any kind. In the patients that
did, the most frequent treatments were antipy-
retic and analgesic agents (paracetamol 42.9%,
ibuprofen 10.4%), followed by inhaled bronchodi-
lators (4.6%) and oral corticosteroids (3.5%). In the
total sample, 10.8% of patients received some
form of antibiotherapy (oral penicillin 5.8%, intra-
venous ceftriaxone 3.1%, oral azithromycin 5%,
other antibiotics 1.2%) and 2.3% received hydroxy-
chloroguine. The patient that developed PIMS-TS
required intravenous vasoactive drug therapy,
high-dose steroid therapy, tocilizumab and intra-
venous immunoglobulin (IVIG).
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Table 1. Main characteristics and clinical manifestations of paediatric patients admitted to hospital with COVID-19

in Navarre, Spain, March-May 2020

58

Patients 1 2 3 4 5 6 7 8 9 10 11 12 13
Clinical characteristics
Age (years- im 2yearsand | 1year 15 years 12yearsand | 9yearsand | 3months | 4yearsand | 13yearsand | 9yearsand | 7months | 9yearsand | 6yearsand
months) 9 months 11 months | 8 months 5months | 8months | 5months 2months | 8 months
Sex Female Male Male Male Female Female Female Female Male Female Female Male Male
Comorbidities | No Yes No Yes Yes No No Yes No No No No Yes
Household Notknown | Notknown | Notknown | Notknown | Notknown | Confirmed | Suspected | Confirmed | Confirmed | Suspected | Confirmed | Suspected | Confirmed
contact
Signs and symptoms at admission
Fever Yes Yes No Yes Yes Yes No No Yes No Yes Yes Yes
Cough Yes Yes No Yes Yes No No No No No Yes No No
Breathing No Yes No No Yes No No No No No Yes No No
difficulty
Vomiting No No Yes No No Yes No No Yes No No No Yes
Abdominal pain | No No No No No Yes No No Yes Yes No No Yes
Diarrhoea No Yes No Yes No No Yes No No No No Yes Yes
Other Nasal No Head trauma | No No Haematuria | Seizures No No No Nasal No Exanthema
congestion, congestion
nausea,
irritability
Hospitalization
lengthof stay | 11 6 2 4 7 8 7 2 9 3 3 3 3
(days
Severity Mild Mild Mild Moderate® | Mild Mild Moderate® | Mild Severe* Mild Mild Mild Mild

*Supplemental oxygen.
®Epileptic seizures.
‘Haemodynamic instability, PIMS-TS, admission to PICU.

DISCUSSION

EThe findings of our study of paediatric COVID-19
cases were similar to those of previously published
case series, with generally mild to moderate symp-
toms and heterogeneous and nonspecific mani-
festations compared to the presentations ob-
served in adults.>** To our knowledge, this is one
of the first studies analysing the incidence of COV-
ID-19 in children at the population level, which
seemed to be low. However, this outcome could be
due in part to underdiagnosis of the infection, as
the criteria used to order tests for detection of
SARS-CoV-2 at the beginning of the pandemic
were restrictive and variable. In the region of Nav-
arre, tests were initially performed only in sympto-
matic patients with a history of travel to countries
with a high incidence of COVID-19, such as China
or Italy, and in contact tracing. Later on, travel his-
tory was no longer required, but tests were only
performed in patients with moderate or severe
symptoms requiring medical care or hospital ad-
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mission. In April, rapid antigen tests in blood or
serum samples started to be used, and the criteria
for performance of RT-PCR became less stringent.

In terms of the clinical picture, paediatric patients
do not usually present with the “typical” respira-
tory symptoms that are common in adult patients
with COVID-19.** In addition, one third of our pa-
tients were completely asymptomatic. We believe
that the proportion of asymptomatic patients in
this case series may have been smaller compared
to other series due to the initial restrictions on
testing (when it came to asymptomatic patients,
the only children that were tested were those with
a positive close contact); as time passed and the
number of tests performed increased, we were
able to identify more cases in children with no or
few symptoms.

None of our patients developed ARDS and the
maximum level of ventilatory support required
was supplemental oxygen (in only 1 patient who
received low-flow oxygen therapy through nasal
prongs). However, other authors have described
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cases of infants under 12 months with severe res-
piratory manifestations, and therefore infants
should be considered a risk group in regards to this
disease ¥ It is likely that our series did not in-
clude any such case due to the small sample size.
At any rate, we consider important that paediatri-
cians remain particularly vigilant for cases of COV-
ID-19 in infants under 12 months and prioritise
in-person care delivery in this age group.

In children, severe COVID-19 is frequently associ-
ated with PIMS-TS. These patients are usually ado-
lescents presenting with symptoms similar to
those of Kawasaki disease that eventually progress
to haemodynamic compromise requiring intensive
care.*3 Inour series, 1 male patient aged 13 years
that was previously healthy developed myocarditis
and ventricular arrhythmia secondary to a COV-
ID-19 and required inotropic support and IVIG.*?
We also identified one patient with neurologic im-
pairment, and infant aged 3 months that devel-
oped afebrile epileptic seizures and required treat-
ment with anticonvulsant drugs.

It is believed that most children acquire the infec-
tion at home, as in most patients the index case of
SARS-CoV-2 was one of the parents, a relative or
another member of the household.” However, this
situation may have been influenced by the ex-
traordinary lockdown measures, and under differ-
ent conditions children may get infected in the
course of their daily activities. Adequate contact
tracing following diagnosis of a case is of vital im-
portance, as is followup.

During the first wave of the pandemic, the care de-
livery model changed due to the risk of transmis-
sion of SARS-CoV-2. With the aim of avoiding
crowding in primary care centres, some of the non-
urgent visits started to be held by telephone.
When it came to cases of COVID-19, patients that
were asymptomatic or had mild symptoms were
managed at the outpatient level through the tele-
phone to isolate them from the rest of the popula-
tion and thus prevent transmission. This newly in-
troduced telephonic care model
maintained to date and seems to have been effec-
tive in our region, as none of the paediatric pa-

has been

tients with COVID-19 followed up by telephone
developed complications.

The majority of paediatric patients with COVID-19
did not require any form of treatment, as they had
asymptomatic or mild forms of disease. The rest
received symptomatic treatment with antipyretics
or conventional treatment for bronchitis, if need-
ed, with inhaled bronchodilators and oral corticos-
teroids. Paracetamol was preferred over ibuprofen
for antipyresis because at the beginning of the
pandemic there was concern that the latter could
have adverse effects on patients with COVID-19
due to its role in increasing the levels of angioten-
sin-converting enzyme 2 (ACE2).}”. As for other
treatments, some of the first patients admitted to
hospital received hydroxychloroquine for the dis-
ease, which was eventually removed from the
SARS-CoV-2 treatment protocols.*® In patients
with bacterial coinfection (suspected or with mi-
crobiological confirmation), the antibiotic selected
most frequently for intravenous therapy was cef-
triaxone on account of the 24-hour interval be-
tween doses, which made it more convenient in
that it reduced the exposure of health care staff.
Tocilizumab was only used in the patient with se-
vere disease, and high-dose steroid therapy was
only used to treat the inflammatory syndrome
(PIMS-TS).

We believe that our study is particularly relevant
because we made an extensive search of all cases
of SARS-CoV-2 in Navarre, one of the regions most
affected by SARS-CoV-2 in Spain. We collected data
corresponding to the first wave of the pandemic,
and because of the lockdown measures, the sam-
ple was akin to a closed population. We found very
few paediatric cases of moderate to severe COV-
ID-19, consistent with the data of other case series
regarding the low incidence of complications in
children. On the other hand, the data collection
was retrospective and we collected most of the
evidence from telephone interviews, so there is a
risk of recall bias, especially when it comes to the
manifestations of the disease.

In conclusion, we ought to highlight that we are
confronting a new disease of which we had no in-
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formation at the beginning, and whose character-
istics we have been learning over time. We believe
that epidemiological reports such as this one are
essential to deepen our knowledge of specific as-
pects of infection by SARS-CoV-2 in paediatric pa-
tients and to help us improve the detection, man-
agement and treatment of the infection.
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ARDS: acute respiratory distress syndrome ¢ COVID-19: cor-
onavirus disease 2019 ¢ IQR: interquartile range ¢ PICU: pae-
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tory multisystem syndrome ¢ RT-PCR: reverse transcription
polymerase chain reaction ¢ SARS-CoV-2: severe acute res-
piratory syndrome coronavirus 2 temporarily associated
with SARS-CoV-2 ¢« WHO: World Health Organization.
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