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Abstract
Aim: To investigate the prevalence of infections by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) and other respiratory viruses among children admitted to 
paediatric emergency departments (PEDs).
Methods: From April to July 2020, a prospective, multicentre cohort study was con-
ducted in the PEDs of eight French university hospitals. Regardless of the reason for 
admission, a nasopharyngeal swab sample from each child was screened using reverse 
transcription polymerase chain reaction tests for SARS-CoV-2 and other respiratory 
viruses. We determined the prevalence of SARS-CoV-2 and other respiratory viruses 
and identified risk factors associated with a positive test.
Results: Of the 924 included children (median [interquartile range] age: 4 years [1–9]; 
boys: 55%), 908 (98.3%) were tested for SARS-CoV-2. Only three samples were posi-
tive (0.3%; 95% confidence interval: 0.1–1) and none of these children had symptoms 
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1  |  INTRODUC TION

Children have been considered as possible vectors for the dissemi-
nation of the new severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2),1 as for other viral respiratory diseases. These as-
sumptions prompted most governments to close schools during pe-
riods of lockdown in 2020.2

Children with suggestive symptoms were less likely to be infected 
by the SARS-CoV-2 than adults during the first epidemic waves in 
China, Europe and the United States.3–6 However, the estimated 
proportion of asymptomatic cases of COVID-19 among children in 
initial reports ranged from 9% to 16%.7,8 Children with mild or as-
ymptomatic disease were suspected to be vectors for SARS-CoV-2. 
Data on paediatric SARS-CoV-2 infection and transmission rates are 
often pooled and thus do not take account of the children's specific 
features and differences between age groups. The true prevalence 
of SARS-CoV-2 infection among children is therefore still subject to 
debate.9 We assessed this prevalence among children admitted to 
paediatric emergency departments (PEDs). The prevalence of infec-
tions with other respiratory viruses was assessed for comparative 
data.

2  |  METHODS

2.1  |  Design and objectives

We conducted a prospective, multicentre cohort study in the PEDs 
at eight university hospitals in France: Lille, Nancy, Nantes, Nice, 
Paris-Colombes, Saint-Etienne, Toulouse and Tours. The study 
ran from April 15th to July 13th, 2020. The study was approved 
by an independent ethics committee (RCB-2020-A00811-38) and 
registered by the French National Data Protection Commission 
(DEC20-092). The primary objective was to determine the preva-
lence of SARS-CoV-2 detection in children. Secondary objectives 
were to determine the prevalence of SARS-CoV-2 and other vi-
ruses in children depending on the presence or not of suggestive 
symptoms of a SARS-CoV-2 infection, including respiratory tract 
symptoms.

2.2  |  Inclusion criteria, outcomes and 
study procedure

The main inclusion criteria were age under 18, admission to one of 
the eight PEDs during office hours (regardless of the reason) and 
the provision of written informed consent for children over the age 
of 6 and from at least one parent. The main exclusion criteria were 
admission outside office hours, clotting disorders, absence of social 
security coverage or inability to communicate easily. The primary 
endpoint was a positive reverse transcriptase polymerase chain re-
action (RT-PCR) test for SARS-CoV-2 in the child's nasopharyngeal 
swab. Secondary endpoints were a positive RT-PCR test for SARS-
CoV-2 or other respiratory viruses among children without or with 
symptoms suggestive of SARS-CoV-2 infection.

A standardised questionnaire was filled out. Nasopharyngeal 
samples were collected using flocked swabs in 3 ml of viral trans-
port medium (Yocon) and sent to the laboratory. The sample was ei-
ther tested immediately, in cases of urgent result needed, or stored 
at −80°C. A follow-up phone call was made on days 7, 14 and 28 
post-admission.

2.3  |  Laboratory tests

Immediately before RT-PCR, the specimens were thawed and heat 
inactivated for 30 min at 60°C. The Institut Pasteur Paris protocol 

of coronavirus disease 2019. Of the 836 samples (90%) tested for other viruses, 129 
(15.4%) were positive (primarily rhinovirus). Respiratory viruses were significantly 
more common in young children and in children with respiratory tract symptoms and 
fever.
Conclusion: The prevalence of SARS-CoV-2 among children admitted to emergency 
departments was low. In contrast, and despite social distancing and other protective 
measures, the prevalence of other respiratory viruses detection was high.

K E Y W O R D S
children, COVID-19, prevalence, respiratory virus, SARS-CoV-2

Key notes

•	 Children infected by SARS-CoV-2 often have only mild 
symptoms or no symptoms, but they are considered as 
possible significant SARS-CoV-2 vectors.

•	 Of 924 children admitted at eight paediatric emergency 
departments, 20% with suggestive symptoms of a SARS-
CoV-2 infection, the SARS-CoV-2 prevalence was 0.3%.

•	 Of 836 children tested for other respiratory viruses, the 
detection of these was high (15.4%), despite distancing.
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(https://www.who.int/docs/defau​lt-sourc​e/coron​aviru​se/real-time-
rt-pcr-assay​s-for-the-detec​tion-of-sars-cov-2-insti​tut-paste​ur-paris.
pdf?sfvrs​n=3662f​cb6_2) was used with various commercial RT-PCR 
assays to detect SARS-CoV-2 ribonucleic acid (RNA) (Table S1). For 
the detection of other respiratory viruses, RNA was extracted with 
the StarMag 96 Extraction Kit (Seegene Inc.) on a Microlab Nimbus 
instrument. The Allplex™ RP1, RP2, RP3 assays (Seegene Inc.) were 
used according to the manufacturer's instructions to detect RNA 
from influenza viruses A and B, respiratory syncytial viruses (RSVs) 
A and B, adenovirus, enterovirus, parainfluenza viruses 1, 2, 3 and 4, 
metapneumovirus, bocavirus, rhinovirus, and coronaviruses NL63, 
229E and OC43.

2.4  |  Statistics

Our sample size calculation was based on the precision of the es-
timated prevalence and its 95% confidence interval (CI), using the 
Clopper–Pearson exact method. We chose an absolute precision of 
2%. Considering the highest reported prevalence of SARS-CoV-2 
infection in children of 10%10,11 [8.1–12.1], 914 children were 
required.

Categorical variables were expressed as the frequency (per-
centage). Prevalence data were expressed as a percentage (95%CI). 
Quantitative variables were expressed as median and interquartile 
range (IQR). A chi-squared test was used for intergroup comparisons 
of categorical variables, with calculation of the odds ratio and its 
95%CI. A nonparametric Mann–Whitney test was used to compare 
values of continuous variables. The threshold for statistical signifi-
cance was set to p < 0.05. All statistical analyses were performed 
with Epi-Info 6.04fr software (Centers for Disease Control and 
Prevention).

3  |  RESULTS

Of the 924 patients included, 913 provided a nasopharyngeal sam-
ple, with 908 samples (98%) tested for SARS-CoV-2 and 836 (90%) 
tested for other respiratory viruses (Figure 1). The characteristics of 
the study population (median [IQR] age: 4 years [1–9]; boys: 55%) are 
summarised in Table S2.

The main reasons for the PED visit were possible COVID-19 symp-
toms (47% of the patients), with fever (30%), respiratory tract symp-
toms (11%) and digestive tract symptoms (27%). After a clinical 
examination, 185 children were classified by the physician as sus-
pected cases of COVID-19 (20%). For the SARS-CoV-2 RT-PCR tests, 
900 were negative, three were positive (0.3%; 95%CI: 0.1–1) and five 
had a technically uninterpretable result. The three children positive 
for SARS-CoV-2 were 3, 8 and 14 years old (Table S3). They did not 
have any symptom of COVID-19 the week before admission or on 
admission and did not develop any symptom or require hospital ad-
mission during the following 28 days.

Of the 836 PCR tests for other respiratory viruses, 129 were 
positive (15.4%; 95%CI: 13.1–18.0): 104 for one virus, 20 for two 
viruses and five for three viruses (Table 1). The most frequently de-
tected virus was rhinovirus. When comparing the characteristics of 
children with and without a positive RT-PCR test for other respira-
tory viruses, those with a positive test were significantly younger 
and significantly more likely to have a history of fever and respira-
tory tract symptoms (Table S4).

4  |  DISCUSSION

Only 0.3% of the 908 tested children were positive for SARS-CoV-2, 
and all were asymptomatic. Other respiratory viruses were found in 

F I G U R E  1  Study flow chart
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15.4%. A number of studies performed during the same period have 
found a low prevalence of SARS-CoV-2 among children. In a multi-
centre study performed in the United States, among asymptomatic 
children tested the pooled prevalence of SARS-CoV-2 infection 
was 0.65%.12 In a German study among children aged 0–10  years 
recruited through public announcements, 0.04% had a positive RT-
PCR test for SARS-CoV-2.13 In Iceland, none of the 848 under-10 
children in a screening population were positive.14 Lastly, in a study 
of children in Poland from March to May 2020, 3.3% of symptomatic 
and none of asymptomatic children were positive for SARS-CoV-2.15 
Our results confirm the particularly low prevalence of SARS-CoV-2 
detection in children.

Of the 145 children with suspected COVID-19 after a clinical ex-
amination, 23% had a positive RT-PCR test for another virus, mainly 
the rhinovirus and no cases of influenza virus infection. This con-
trasts with the RT-PCR results of the Polish study, where 16% of 
37 symptomatic children were tested positive for RSV and 10% of 
49  symptomatic children tested positive for influenza A/B.15  The 
prevalence of infection with other respiratory viruses appears to be 
lower in adults. One study reported a prevalence of 10.3% for other 
respiratory pathogens in a population of symptomatic patients with 
a suspected SARS-CoV-2 infection.16 As in our study, the rhinovirus 
was predominant (31%). SARS-CoV-2 co-infections with other respi-
ratory viruses were rare, in less than 3% of patients.16,17

The strength of our study was its prospective, multicentre de-
sign; this enabled us to screen children for both SARS-CoV-2 and 
other respiratory viruses, which has rarely been done before. The 
study was performed during and just after France's first period of 
lockdown in 2020, which can explain the low prevalence of the 
SARS-CoV-2 detection in our population.18 At the time of the study, 
the prevalence rate was between 5% and 10% in the general popu-
lation and then declined to a prevalence still over 1%.19 Missing data 
was low for the required primary and secondary endpoints.

The low surface level of Angiotensin Conversion Enzyme-2 re-
ceptors for SARS-CoV-2 on the child's respiratory mucosa is proba-
bly one explication for the low infection and dissemination rates.20 
But this low prevalence may vary with a poor level of protective 
measures and the emergence of more contagious variants. In con-
trast, other respiratory viruses can easily colonise the respiratory 
tract in children. However, the transmission of all these viruses was 

reduced by social distancing measures.21 Although the presence of 
influenza and coronavirus in respiratory droplets was dramatically 
reduced by the use of a surgical mask, rhinovirus could still be de-
tected.22 The social distancing measures might explain why the in-
fluenza epidemic was reduced in the northern hemisphere and did 
not occur in the southern hemispheres in 2020,23 whereas epidem-
ics of rhinovirus infections and RSV bronchiolitis did occur.24  The 
absence of effective protective measures in young children is likely 
to result in the persistent circulation of seasonal respiratory viruses 
in this population. We expect the prevalence of these infections to 
vary with the extent and intensity of the protective measures that 
adults and older children will continue to apply.

5  |  CONCLUSION

Our study showed a low detection of SARS-CoV-2 in children ad-
mitted to the PEDs during and after the first lockdown in France. 
However, despite distancing measures applied during this period, 
the detection of other respiratory viruses remained high, especially 
in young children with fever and respiratory tract symptoms. Similar 
studies will be required to follow the detection of SARS-CoV-2 in 
children with the emergence of new variants.
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