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Background. In autumn 2022, the epidemics due to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
respiratory syncytial virus (RSV), and influenza overlapped, and these diseases can present with the same symptomatology. The 
use of a triple antigen test (SARS-CoV-2 + influenza A/B + RSV) seems crucial for accurate viral diagnosis in the context of 
implementing long-acting monoclonal antibody vaccination against RSV in the upcoming RSV season.

Methods. We assessed the usefulness of the triple test in real life in this prospective study performed from October 2022 to May 2023 
and involving 116 pediatricians (2 emergency department pediatricians and 114 ambulatory pediatricians). Children <15 years old with 
flu-like illness (with fever), bronchiolitis (dyspnea ± wheezing), otitis, and croup were enrolled and sampled with a nasal triple test.

Results. For 8329 children with flu-like illness (65.3%), bronchiolitis (17.9%), otitis (8.8%), and croup (6.3%), the use of the triple test 
led to a viral diagnosis in 47.9% of cases. The highest RSV positivity occurred in children with bronchiolitis (32.9%). The highest influenza 
A and B positivity (24.6% and 19.6%) occurred in children with flu-like illness. A succession of 3 epidemics (RSV and influenza A and B) 
occurred over time with several overlap periods.

Conclusions. The triple test allowed for a viral diagnosis in half of our cases. The upcoming introduction of RSV prevention will 
emphasize the need for active surveillance with viral results both in ambulatory settings and hospitals.
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From the beginning of the coronavirus disease 2019 
(COVID-19) pandemic, guidelines related to severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) testing in 
symptomatic children were implemented in many countries 
[1]. In France, the first guidelines were published in 
September 2020, and many changes occurred during the 

different pandemic waves [2]. For children, the safe return to 
school (or daycare center) had driven the testing strategies to 
control the virus transmission [3–5]. Several studies have 
shown that the clinical symptoms induced by SARS-CoV-2 in 
ambulatory children are not specific or sensitive and may cover 
the whole range of clinical syndromes induced by respiratory 
viruses in children—for example, the common cold, pharyngi-
tis, flu-like illness, bronchiolitis, otitis, and croup [2].

During the first 2 years of the COVID-19 pandemic, with the 
implementation of nonpharmaceutical interventions (NPIs), 
annual epidemics of major respiratory viruses such as influenza 
or respiratory syncytial virus (RSV) have not occurred or have 
shown modest intensity [6]. In autumn 2022, with the lifting of 
NPIs, respiratory epidemics such as RSV or influenza returned 
to extremely high levels, with SARS-CoV-2 continuing to circu-
late at low to intermediate levels [7]. In many countries, the ep-
idemics due to SARS-CoV-2, RSV, and influenza overlapped, 
and the pediatric healthcare system in ambulatory settings 
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and hospitals was strained [8]. All viral respiratory infections 
obviously impose hygiene measures while the identification 
of these viruses may lead to particular therapy or school or day-
care center duration exclusion. Moreover, the accurate viral di-
agnosis—by reducing diagnostic uncertainty—enables the 
appropriate prescription of antiviral drugs or even contributes 
to reduce the prescription of antibiotics [9].

Performing 3 different tests to distinguish these viruses when 
epidemics overlap is time-consuming for healthcare workers 
and uncomfortable and unpleasant for children even if not pain-
ful. Indeed, children, most families, and practitioners have be-
come reluctant to have the tests performed [4, 6, 10–13]. A 
recent study showed acceptable clinical performance of a 
SARS-CoV-2 + influenza A/B + RSV combined test as com-
pared with multiplex reverse-transcription polymerase chain re-
action (RT-PCR) [10]. Moreover, a rapid antigen triple test from 
self-collected anterior nasal swabs (COVID-VIRO ALL-IN 
TRIPLEX, SARS-CoV-2 + influenza A/B + RSV) in children 
showed better performance results [14]. In our knowledge, no 
study has evaluated the relevance and usefulness of a triple an-
tigen test in real life for children with symptoms suggesting viral 
respiratory tract infections. Therefore, the aim of our study is to 
provide data regarding the viral respiratory diagnosis according 
to different clinical syndromes during the respiratory virus 
season prior to the licensure of RSV preventive approaches 
[15, 16].

Patients and Methods

From October 2022 to May 2023, we performed a manufacturer- 
independent, cross-sectional, prospective, multicenter study. 
Among the 116 pediatric centers throughout France, 2 involved 
pediatric emergency department pediatricians and 114 ambula-
tory care pediatricians. The pediatricians involved in this 
study were those of the Association Clinique et Thérapeutique 
Infantile du Val-de-Marne (ACTIV) network [6]. After inform-
ing the parents of the participating children about the study 
(information sheet), an electronic case report form (eCRF) was 
prospectively completed by the pediatrician in a secure database.

This study was part of the VIGIL study, with methods described 
previously [17, 18]. In brief, the study enrolled symptomatic chil-
dren <15 years old who presented respiratory symptoms; children 
were administered a nasal triple test for SARS-CoV-2 + influenza 
A/B + RSV: COVID-VIRO ALL-IN TRIPLEX (AAZ-LMB, 
Boulogne-Billancourt, France) [14, 19]. The recommended sam-
pling duration was 30 seconds (15 seconds per nostril) [20]. To 
evaluate the interest of the triple test according to the symptoms, 
we defined 4 groups of clinical syndromes that were mutually ex-
clusive: bronchiolitis (dyspnea with or without wheezing, with or 
without otitis, croup, and fever), otitis (without bronchiolitis, with 
or without croup and fever), croup (without otitis/bronchiolitis, 
with or without fever), and flu-like illness (with fever, without oti-
tis/bronchiolitis/croup).

Although the performance of this triple antigen test was al-
ready published [14], we did a validation on a subset of hospi-
talized patients. The methodology and the results of this 
validation are summarized in the Supplementary Materials.

Data were entered in the eCRF (PHP/MySQL) and analyzed 
by using Stata/SE version 15 software (StataCorp, College 
Station, Texas). Quantitative data were compared by Student t 
test and categorical data by χ2 or Fisher exact test. Confidence 
intervals (CIs) were calculated using exact binomial (Clopper– 
Pearson) method. All tests were 2-sided, and results were con-
sidered significant at P < .05.

Patient Consent Statement

The protocol was approved by an ethics committee (Centre 
Hospitalier Intercommunal de Créteil, France) and was regis-
tered at ClinicalTrials.gov (identifier NCT0441231). Our study 
does not include factors necessitating patient consent. Any 
child or parent had the right to object to the data collection 
for this study.

RESULTS

From October 2022 to May 2023, 8329 children (mean age, 
3.7 ± 3.1 years; median, 3.0 years) were sampled. Boys account-
ed for 54.2% of cases. Flu-like illness, bronchiolitis, otitis, and 
croup accounted for 65.3% (5440/8329), 17.9% (1488/8329), 
8.8% (732/8329), and 6.3% (525/8329) of cases, respectively. 
The remaining 144 children not included in any of these 4 clin-
ical syndromes were analyzed in the overall population as they 
represented only 1.7% of the cohort. During the study period, a 
diagnosis of virus infection was possible for 47.9% (3991/8329) 
of the children (Table 1). The prevalence of SARS-CoV-2, RSV, 
and influenza A and B infection was 3.1% (95% CI, 2.7%–3.5%), 
9.2% (95% CI, 8.6%–9.9%), 21.3% (95% CI, 20.5%–22.2%), and 
15.9% (95% CI, 15.1%–16.7%), respectively. Multiple positive 
test results accounted for 0.7% of cases (56/8329).

Table 1 shows the prevalence of SARS-CoV-2, RSV, and in-
fluenza A and B infection by clinical syndrome. The rate of a 
positive viral diagnosis was significantly lower for children 
with otitis (40.9%) than flu-like illness (49.6%) or bronchio-
litis (47.2%). The highest RSV positivity occurred in children 
with bronchiolitis (32.9%) while influenza A and B accounted 
for 14.1% of bronchiolitis cases. For flu-like illnesses, the 
main virus involved was influenza A or B (24.6% and 
19.6%, respectively), but RSV and SARS-CoV-2 could also 
be involved. For otitis, although the burden of influenza 
(A and B) was high (33.2%), that of RSV was not negligible 
and accounted for 7.2% of cases. As expected, SARS-CoV-2 
infection could be implicated whatever the clinical syndrome 
and study period.

Children with SARS-CoV-2 and RSV were significantly 
younger than children with influenza (P < .001). For children 
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with bronchiolitis, 14.9% were reported in children >3 years of 
age (Supplementary Table 1) and in this age group, RSV was 
significantly less frequent than influenza A and B.

Figure 1 shows the prevalence of SARS-CoV-2, RSV, and in-
fluenza A and B during the study period for overall respiratory 
symptoms. Supplementary Figure 1A–D shows the prevalence 
of SARS-CoV-2, RSV, and influenza A and B during the study 
period for each clinical syndrome. Whatever the clinical syn-
drome and study period, SARS-CoV-2 always circulated and 
was predominant for only 2 weeks (maximum 15% of positive 
results: week 17, 2023). A succession of 3 epidemics (RSV, in-
fluenza A and B) occurred over time with several overlap peri-
ods. The highest viral diagnosis (68.8%) occurred at week 51, 
when 654 children with flu-like illness were tested, during the 
peak of the influenza A epidemic.

DISCUSSION

For 8329 children with respiratory symptoms, this study is 
among the largest to investigate a triple antigen test 
(SARS-CoV-2 + influenza A/B + RSV) in real-life and ambula-
tory settings during a long period, 8 months (October 2022– 

May 2023). Moreover, this study provides data regarding the 
viral diagnosis according to different clinical syndromes, flu- 
like illness, bronchiolitis, otitis, and croup for children <15 
years of age. To the best of our knowledge, our study is unique 
and novel as other studies have been performed primarily to as-
sess the performance of an antigen multiple test rather than to 
evaluate their relevance or usefulness in real life [10, 21]. 
Moreover, other studies predominantly focused on patients 
aged <1 year, hospitalized for bronchiolitis, with a lower num-
ber of patients, and with a viral diagnosis done by multiplex 
PCR [21–23].

Like many other countries, France faced a rebound of respi-
ratory infections in autumn of 2022 [7, 8]. Indeed, the use of the 
triple test enabled pediatricians to establish a diagnosis of virus 
infection in half of the children presenting respiratory symp-
toms, and this rate increased to 68.8% during the peak of the 
influenza A epidemic. Our manuscript describing the viral ep-
idemiology of this significant respiratory season of 2022–2023 
is timely because our study was performed prior to the anticipat-
ed licensure of broadly available RSV preventive approaches, in-
cluding RSV vaccine for pregnant mothers or elderly persons 
and single dose of RSV immunoglobulin for infants. 

Table 1. Age of Children and Prevalence of Positive Test Result for Severe Acute Respiratory Syndrome Coronavirus 2, Respiratory Syncytial Virus, and 
Influenza A and B by Clinical Syndrome

Characteristic

Clinical Syndrome

Flu-like Illness Bronchiolitis Otitis Croup
Overall Respiratory 

Symptoms
(n = 5440) (n = 1488) (n = 732) (n = 525) (n = 8329)

Age, y

Mean ± SD 4.2 ± 3.1 1.9 ± 2.2 2.6 ± 2.1 4.6 ± 3.5 3.7 ± 3.1

Median 3.0 1.1 2.0 4.0 3.0

Positive for at least 1 of the 4 viruses, 
No. (%) (95% CI)

2698/5440 (49.6) 
(48.3–50.9)

703/1488 (47.2) 
(44.7–49.8)

299/732 (40.9) 
(37.3–44.5)

254/525 (48.4) 
(44.1–52.7)

3991/8329 (47.9) 
(46.9–49.0)

SARS-CoV-2 positive, No. (%) (95% CI) 184/5350 (3.4) 
(3.0–3.9)

36/1458 (2.5) 
(1.7–3.4)

12/719 (1.7) 
(0.9–2.9)

11/513 (2.1) 
(1.1–3.8)

254/8182 (3.1) 
(2.7–3.5)

Age, y

Mean ± SD 2.7 ± 3.6 1.3 ± 2.0 1.2 ± 1.0 3.1 ± 3.5 2.5 ± 3.4

Median 1.0 0.5 1.0 1.8 1.0

RSV positive, No. (%) (95% CI) 181/5293 (3.4) 
(2.9–3.9)

480/1459 (32.9) 
(30.5–35.4)

51/709 (7.2) 
(5.4–9.3)

27/506 (5.3) 
(3.5–7.7)

747/8108 (9.2) 
(8.6–9.9)

Age, y

Mean ± SD 2.0 ± 1.6 1.3 ± 1.2 2.0 ± 1.9 2.6 ± 2.0 1.6 ± 1.5

Median 1.9 0.9 1.5 2.0 1.2

Influenza A positive, No. (%) (95% CI) 1323/5376 (24.6) 
(23.5–25.8)

148/1467 (10.1) 
(8.6–11.7)

153/722 (21.2) 
(18.3–24.4)

119/517 (23.0) 
(19.5–26.9)

1755/8225 (21.3) 
(20.5–22.2)

Age, y

Mean ± SD 4.5 ± 3.2 3.1 ± 3.0 2.7 ± 2.2 5.1 ± 3.4 4.3 ± 3.2

Median 4.0 2.0 2.0 4.0 3.0

Influenza B positive, No. (%) (95% CI) 1042/4274 (19.6) 
(23.1–25.7)

58/1436 (4.0) 
(3.1–5.2)

86/719 (12.0) 
(9.7–14.6)

102/517 (19.7) 
(16.4–23.4)

1295/8128 (15.9) 
(15.1–16.7)

Age, y

Mean ± SD 5.0 ± 2.9 3.1 ± 2.6 3.1 ± 1.9 5.1 ± 3.2 4.8 ± 2.9

Median 5.0 3.0 3.0 5.0 4.0

Abbreviations: CI, confidence interval; RSV, respiratory syncytial virus; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SD, standard deviation.
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Moreover, beside the RSV immunization with monoclonal 
antibody introduced in France on 14 September 2023 for in-
fants born after 6 February 2023, other interventions occurred 
in France such as widespread influenza vaccination for all 
children aged 2–17 years (recommended and reimbursed 
since 2023) and SARS-CoV-2 vaccination for at-risk children 
[15, 16]. Therefore, this first year of surveillance will serve as a 
baseline to contribute to assess the effectiveness of these pre-
vention measures on the epidemiology of childhood respira-
tory infections.

Although the triple test used had a sensitivity for RSV, 
which was lower than that of influenza or SARS-CoV-2 
(Supplementary Materials), for children with bronchiolitis, 
during the epidemic peak, the rate of positive RSV tests was 
very high and reached 60%. From a clinical point of view, the 
sensitivity seems not optimal; however, from a public health 
point of view, because of the ease of use of the triple test and 
its low cost as compared with RT-PCR, it is an essential tool 
for epidemiological monitoring of epidemics. Even though 
our data underestimated the burden of the different viruses in-
volved in respiratory infections, particularly the RSV burden, 
we found high positivity of RSV (9.2% [95% CI, 8.6%–9.9%]), 
influenza A (21.3% [95% CI, 20.5%–22.2%]), and influenza B 
(15.9% [95% CI, 15.1%–16.7%]). In addition, this high positiv-
ity for influenza can be explained by the high circulation of the 
H3N2 virus during the study period (rapid antigen tests have 
better sensitivity for H3N2 than H1N1 or influenza B) and by 
the enrollment of children and not adults [24, 25]. Although 
the information regarding the date of symptom onset was not 

reported, we observed a high rate of positive tests, and our re-
sults were likely not negatively affected, probably because chil-
dren are often brought to the clinic soon after the onset of 
symptoms [11, 26].

Although human metapneumovirus (HMPV) is also de-
tected more frequently in children with respiratory infections, 
other viruses such as adenovirus or rhinovirus are detected in 
both healthy children and in children with respiratory infec-
tions [27]. In ambulatory settings, data regarding the circula-
tion of HMPV are scarce [28]. Although the triple test targets 
the main respiratory viruses such as SARS-CoV-2, RSV, and 
influenza (well-established etiologies of respiratory infec-
tions), HMPV is not yet included in this test [27, 29]. The ad-
dition of an HMPV antigen test in the current triple test could 
be relevant. Moreover, there are several similarities in epide-
miology and clinical presentation between HMPV and RSV 
infections [29].

Finally, our study showed a succession of 3 epidemics 
(RSV, influenza A and B) occurring over time with several 
overlap periods, but what was the individual benefit of an accu-
rate viral diagnosis for a child with a respiratory syndrome? For 
SARS-CoV-2, the positivity of the test imposed containment 
measures. For influenza, by reducing the uncertainty diagnosis, 
the knowledge of the result could reduce both the prescription 
of unnecessary antibiotics and chest X-rays or blood samples 
[9, 30]. Moreover, a specific antiviral agent can be prescribed 
if the diagnosis is performed soon after disease onset. For 
RSV, antiviral treatment is not yet available, and we do not 
have proof that an accurate RSV diagnosis leads to a decrease 

Figure 1. Number of tests and positivity (+) for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), respiratory syncytial virus (RSV), and influenza A and B 
during the study period for overall respiratory symptoms.
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in antibiotics prescription. However, again the diagnostic un-
certainties for clinicians represent an important cause of anti-
biotic prescriptions [9]. These tests allowing for a diagnosis 
of viral infection in 50%–70% of cases, accompanied by educa-
tion and policies of the judicious use of antibiotics, could lead 
to a reduction in antibiotic prescriptions. RSV prevention with 
a long-acting monoclonal antibody has been shown to reduce 
hospitalizations and healthcare visits for RSV in infants by 
about 80% [31]. The upcoming introduction of this monoclo-
nal antibody in a few countries such as France, the United 
States, and Spain emphasizes the need for active surveillance 
with viral results both in ambulatory settings and hospitals [31].

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 

online. Consisting of data provided by the authors to benefit the reader, the 
posted materials are not copyedited and are the sole responsibility of the 
authors, so questions or comments should be addressed to the correspond-
ing author.

Notes
Author contributions. R. C. and C. L. designed the study and wrote the 

article. All authors analyzed and interpreted the data and drafted the 
article. C. L. and S. B. performed the statistical analysis. All authors revised 
and approved the manuscript.

Acknowledgments. We are grateful to the investigators of the VIGIL 
Study Network: Drs Marie-Hélène Akou Ou, Marie Alphonse, Sophie 
Ansoborlo, Anne Auvrignon, Rafael Bastero, Christophe Batard, Philippe 
Florence Beaufils, Soizic Beaumier, Kaarine Bellemin, Mohammed 
Benani, Stéphane Berbérian, Julie Beucher, Juliette Binauld-Hadj, Marie 
Bissuel, Benedicte Blanc, Nathalie Blot, Geraldine Blum, Anne-Sophie 
Bonnel, Bettina Borm, Sophie Boulanger, Morgane Boutry, 
Marie-Annick Burgess, Alain Burtscher, Fabienne Cahn Sellem, Nappo 
Eliane Cambier, Clemence Chabay, Annie-Laure Chacqueneau, Albrech 
Chantal Chartier, Anne Chevé, Jacques Cheymol, Robert Cohen, Lucette 
Coicadan, Edeline Coinde, Matthieu Come, Roxana Condor, François 
Corrard, Marie-Anne Cosson, Annesylvestre Cottias, Caroline Coudy, 
Gwenaelle D’Acremont, Nadia D’Ovidio, Véronique Dagrenat, Brigitte 
De Brito, Irène De Kerdaniel-Ariche, Loic De Pontual, Patrice Deberdt, 
Isabelle Defives, Emilie Dejean Joucq, Anne Delatour, Nadège Delavie, 
Marie Hélène Deleage Upi, Jean-François Delobbe, Roxane Desandes, 
Veronique Desvignes, Veronique Diouf Labrouasse, Catherine Douer 
Fernando, Jane Duchene Marchal, Imane El Aouane El Ghomari, Névine 
El Khatib, Annie Elbez, Florence Elmerich, Ralph Epaud, Marion Favier, 
Cécile Fournial, Ulrike Frey, Marilyn Fuger, Caroline Galeotti, Emilie 
Garrot, Francoise Gebhard, Nathalie Gelbert, Yves Gillet, Michel Gilot, 
Annick Givois, Stephanie Gorde, Pascaline Grué-Fertin, Cécile 
Guiheneuf, Marie Halbwachs, Frédéric Hassid, Stéphanie Hennequin, 
Nina Honore Goldman, Sylvie Hubinois, Imen Jhaouat, Odile Joffre, 
Cécile Jouty, Daniele Karaa, Louisa Kherbaoui, Fabienne Kochert, Marc 
Koskas, Pascale Krieger, Sophie Langlais, Eve Laporte, Karin Le Jeune, 
Fanny Le Mouel, Hélène Le Scornet, Camille Le Stradic, Francine 
Lecaillier, Chloé Lemaître, Dominique Lemarié, Fanny Lemouel, Camille 
Loeile, Murielle Louvel, Patricia Lubelski, Christine Magendie, Sarah 
Maridet, Anne Massip, Sabine Mazaud, Cedric Menager, Antoine 
Mercier, Marie Odile Mercier Oger, Audrey Merckx, Frederique Mestre, 
Dominique Milliard, Delphine Minette, Marie Mizzi-Rozier, Stéphane 
Monteil, Marie-Hélène Muller, Michèle Nahori, Caroline Navarro, 
Bénédicte Nold, Chantal Peigne, Coline Perrier, Hugues Pflieger, Karine 
Picard, Corinne Plouhinec, Isabelle Pressac, Emmanuel Provot, Sophie 
Ravilly, Arnaud Ricard, Christine Roche, Olivier Romain, Stephane 
Romano, Charlotte Rougeoreille, Béchara Saade, Sophie Salomez, Sylvie 
Sandid, Alice Esperance Sanni, Elodie Savajols, Aurelie Sellam, Elisa 

Seror, David Somerville, Claire Stock, Marie-Pierre Streicher, Marie 
Szulc, Georges Thiebault, Robert Touitou, Florence Tourneur, Cyril 
Trouve, Catherine Turberg-Romain, Melanie Vassal, Matthieu Verdan, 
Sandrine Vernoux, Francois Vie Le Sage, Jean-Christophe Vigreux, 
Brigitte Virey, Ingrid Volbrecht, Andreas Werner, Alain Wollner, 
Mohamed Amine Yangui, Alain Zaluski, Paola Zarlenga-Joubert, Isabelle 
Zenatti, and Morched Zouari. We are grateful to the ACTIV team: 
I. Ramay, A. Prieur, M. Servera, P. Daumerie, and J. Chalte.

Financial support. The VIGIL study was supported by Association 
Clinique Thérapeutique Infantile du Val de Marne (ACTIV).

Potential conflicts of interest. R. C. reports personal fees and nonfinan-
cial support from Pfizer and personal fees from GSK, Merck, Pfizer, and 
Sanofi, outside the submitted work. C. L. reports personal fees and nonfi-
nancial support from Pfizer and personal fees from MSD, outside the sub-
mitted work. All other authors report no potential conflicts.

References
1. American Academy of Pediatrics. COVID testing and kids: what you should 

know. 2022. Available at: https://www.healthychildren.org/English/health-issues/ 
conditions/COVID-19/Pages/Should-Your-Child-Be-Tested-for-COVID-19.aspx. 
Accessed 28 December 2023.

2. Cohen R, Rybak A, Ouldali N, et al. From the original SARS-CoV-2 strain to the 
Omicron variant: predictors of COVID-19 in ambulatory symptomatic children. 
Infect Dis Now 2022; 52:432–40.

3. Mina MJ, Parker R, Larremore DB. Rethinking Covid-19 test sensitivity—a strat-
egy for containment. N Engl J Med 2020; 383:e120.

4. World Health Organization. Antigen-detection in the diagnosis of SARS-CoV-2 
infection. 2021. Available at: https://www.who.int/publications/i/item/antigen- 
detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-immunoassays. 
Accessed 2 March 2023.

5. Centers for Disease Control and Prevention. What to know about COVID-19 
testing in schools. 2019. Available at: https://www.cdc.gov/coronavirus/2019- 
ncov/symptoms-testing/testing.html. Accessed 28 December 2023.

6. Cohen PR, Rybak A, Werner A, et al. Trends in pediatric ambulatory community 
acquired infections before and during COVID-19 pandemic: a prospective multi-
centric surveillance study in France. Lancet Reg Health Eur 2022; 22:100497.

7. Cohen R, Levy C, Rybak A, Angoulvant F, Ouldali N, Grimprel E. Immune debt: 
recrudescence of disease and confirmation of a contested concept. Infect Dis Now 
2023; 53:104638.

8. European Center For Disease Control. Intensified circulation of respiratory syncytial 
virus (RSV) and associated hospital burden in the EU/EEA. 2022. Available at: https:// 
www.ecdc.europa.eu/en/publications-data/intensified-circulation-respiratory- 
syncytial-virus-rsv-and-associated-hospital. Accessed 28 December 2023.

9. Cohen R. Approaches to reduce antibiotic resistance in the community. Pediatr 
Infect Dis J 2006; 25:977–80.

10. Bayart JL, Gillot C, Dogne JM, et al. Clinical performance evaluation of the 
Fluorecare SARS-CoV-2 & influenza A/B & RSV rapid antigen combo test in 
symptomatic individuals. J Clin Virol 2023; 161:105419.

11. Gentilotti E, De Nardo P, Cremonini E, et al. Diagnostic accuracy of point-of-care 
tests in acute community-acquired lower respiratory tract infections. A systematic 
review and meta-analysis. Clin Microbiol Infect 2022; 28:13–22.

12. Moesker FM, van Kampen JJA, Aron G, et al. Diagnostic performance of influenza 
viruses and RSV rapid antigen detection tests in children in tertiary care. J Clin 
Virol 2016; 79:12–7.

13. Palmas G, Moriondo M, Trapani S, et al. Nasal swab as preferred clinical specimen 
for COVID-19 testing in children. Pediatr Infect Dis J 2020; 39:e267–70.

14. Ferrani S, Prazuck T, Bechet S, Lesne F, Cohen R, Levy C. Diagnostic accuracy of a 
rapid antigen triple test (SARS-CoV-2, respiratory syncytial virus, and influenza) 
using anterior nasal swabs versus multiplex RT-PCR in children in an emergency 
department. Infect Dis Now 2023; 53:104769.

15. Haute Autorité de Santé. Beyfortus (nirsevimab)—respiratory syncytial virus. 2023. 
Available at: https://www.has-sante.fr/jcms/p_3461236/fr/nirsevimab-beyfortus- 
dans-la-prevention-des-bronchiolites-a-virus-respiratoire-syncytial-vrs-chez-les- 
nouveau-nes-et-les-nourrissons. Accessed 28 December 2023.

16. Haute Autorité de Santé. Revision of the seasonal influenza vaccination strategy: eval-
uation of the relevance of extending vaccination to children without comorbidity. 
2023. Available at: https://www.has-sante.fr/upload/docs/application/pdf/2023-02/ 
revision_de_la_strategie_de_vaccination_contre_la_grippe_saisonniere_vaccination_ 
chez_les_enfants_sans_comorbidite_argumenta.pdf. Accessed 28 December 2023.

17. Cohen R, Aupiais C, Filleron A, et al. Diagnostic accuracy of SARS-CoV-2 rapid 
antigen test from self-collected anterior nasal swabs in children compared to rapid 

Rapid Antigen Triple Test Nasal Swabs (COVID-VIRO ALL-IN TRIPLEX) in Children With Respiratory Symptoms • OFID • 5

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofad617#supplementary-data
https://www.healthychildren.org/English/health-issues/conditions/COVID-19/Pages/Should-Your-Child-Be-Tested-for-COVID-19.aspx
https://www.healthychildren.org/English/health-issues/conditions/COVID-19/Pages/Should-Your-Child-Be-Tested-for-COVID-19.aspx
https://www.who.int/publications/i/item/antigen-detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-immunoassays
https://www.who.int/publications/i/item/antigen-detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-immunoassays
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/testing.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/testing.html
https://www.ecdc.europa.eu/en/publications-data/intensified-circulation-respiratory-syncytial-virus-rsv-and-associated-hospital
https://www.ecdc.europa.eu/en/publications-data/intensified-circulation-respiratory-syncytial-virus-rsv-and-associated-hospital
https://www.ecdc.europa.eu/en/publications-data/intensified-circulation-respiratory-syncytial-virus-rsv-and-associated-hospital
https://www.has-sante.fr/jcms/p_3461236/fr/nirsevimab-beyfortus-dans-la-prevention-des-bronchiolites-a-virus-respiratoire-syncytial-vrs-chez-les-nouveau-nes-et-les-nourrissons
https://www.has-sante.fr/jcms/p_3461236/fr/nirsevimab-beyfortus-dans-la-prevention-des-bronchiolites-a-virus-respiratoire-syncytial-vrs-chez-les-nouveau-nes-et-les-nourrissons
https://www.has-sante.fr/jcms/p_3461236/fr/nirsevimab-beyfortus-dans-la-prevention-des-bronchiolites-a-virus-respiratoire-syncytial-vrs-chez-les-nouveau-nes-et-les-nourrissons
https://www.has-sante.fr/upload/docs/application/pdf/2023-02/revision_de_la_strategie_de_vaccination_contre_la_grippe_saisonniere_vaccination_chez_les_enfants_sans_comorbidite_argumenta.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2023-02/revision_de_la_strategie_de_vaccination_contre_la_grippe_saisonniere_vaccination_chez_les_enfants_sans_comorbidite_argumenta.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2023-02/revision_de_la_strategie_de_vaccination_contre_la_grippe_saisonniere_vaccination_chez_les_enfants_sans_comorbidite_argumenta.pdf


antigen test and RT-PCR from nasopharyngeal swabs collected by healthcare 
workers: a multicentric prospective study. Front Pediatr 2022; 10:980549.

18. Eskander E, Jung C, Levy C, et al. Assessment of SARS-CoV-2 testing in children 
during a low prevalence period (VIGIL study 1). Infect Dis Now 2021; 51:552–5.

19. AAZ. COVID-VIRO ALL IN self-test/antigen test. 2022. Available at: https:// 
www.autotest-sante.com/fr/autotest-COVID-VIRO-ALL-IN-163.html. Accessed 
28 December 2023.

20. Dalmat Y-M. Autotest Covid-19 AAZ: la preuve par la PCR. Option/Bio 2021; 
32(633–634):6–7.

21. Papagiannis D, Perlepe G, Tendolouri T, et al. Proportion of respiratory syncytial 
virus, SARS-CoV-2, influenza A/B, and adenovirus cases via rapid tests in 
the community during winter 2023—a cross sectional study. Diseases 2023; 
11:122.

22. Huguenin A, Moutte L, Renois F, et al. Broad respiratory virus detection in infants 
hospitalized for bronchiolitis by use of a multiplex RT-PCR DNA microarray sys-
tem. J Med Virol 2012; 84:979–85.

23. Petat H, Gajdos V, Angoulvant F, et al. High frequency of viral co-detections in 
acute bronchiolitis. Viruses 2021; 13:990.

24. Santé Publique France. Influenza season 2022–2023. 2023. Available at: https:// 
www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections- 
respiratoires/grippe/documents/article/surveillance-de-la-grippe-en-france-saison- 
2022-2023. Accessed 28 December 2023.

25. Kok J, Blyth CC, Foo H, et al. Comparison of a rapid antigen test with nucleic acid 
testing during cocirculation of pandemic influenza A/H1N1 2009 and seasonal in-
fluenza A/H3N2. J Clin Microbiol 2010; 48:290–1.

26. Kotnik JH, Cooper S, Smedinghoff S, et al. Flu@home: the comparative accuracy 
of an at-home influenza rapid diagnostic test using a prepositioned test kit, mobile 
app, mail-in reference sample, and symptom-based testing trigger. J Clin 
Microbiol 2022; 60:e0207021.

27. Ben-Shimol S, Ramilo O, Leber AL, et al. A hypothesis-generating prospective 
longitudinal study to assess the relative contribution of common respiratory vi-
ruses to severe lower respiratory infections in young children. Pediatr Infect 
Dis J 2023; 42:396–404.

28. Wang X, Li Y, Deloria-Knoll M, et al. Global burden of acute lower respiratory infec-
tion associated with human parainfluenza virus in children younger than 5 years for 
2018: a systematic review and meta-analysis. Lancet Glob Health 2021; 9:e1077–87.

29. Nadiger M, Sendi P, Martinez PA, Totapally BR. Epidemiology and clinical fea-
tures of human metapneumovirus and respiratory syncytial viral infections in 
children. Pediatr Infect Dis J 2023; 42:960–4.

30. Poehling KA, Zhu Y, Tang YW, Edwards K. Accuracy and impact of a 
point-of-care rapid influenza test in young children with respiratory illnesses. 
Arch Pediatr Adolesc Med 2006; 160:713–8.

31. Langedijk AC, Bont LJ. Respiratory syncytial virus infection and novel interven-
tions. Nat Rev Microbiol 2023; 21:734–49.

6 • OFID • Cohen et al

https://www.autotest-sante.com/fr/autotest-COVID-VIRO-ALL-IN-163.html
https://www.autotest-sante.com/fr/autotest-COVID-VIRO-ALL-IN-163.html
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/grippe/documents/article/surveillance-de-la-grippe-en-france-saison-2022-2023
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/grippe/documents/article/surveillance-de-la-grippe-en-france-saison-2022-2023
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/grippe/documents/article/surveillance-de-la-grippe-en-france-saison-2022-2023
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/grippe/documents/article/surveillance-de-la-grippe-en-france-saison-2022-2023

	Use of Rapid Antigen Triple Test Nasal Swabs (COVID-VIRO ALL-IN TRIPLEX: Severe Acute Respiratory Syndrome Coronavirus 2, Respiratory Syncytial Virus, and Influenza) in Children With Respiratory Symptoms: A Real-life Prospective Study
	Outline placeholder
	Patients and Methods
	Patient Consent Statement

	RESULTS
	DISCUSSION
	Supplementary Data
	Notes
	References


