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Continuous Virus Circulation During the Nonepidemic Period

Alexis Rybak'™®, MD,*11§9 Robert Cohen, MDD, *§¥[[**
Rolf Kramer, PhD, 11 Stéphane Béchet, MSc, *
Jean-Frangois Delobbe, MD, ¥ Véronique Dagrenat, MD, ]
Frangois Vié Le Sage, MD, 9 Patrice Deberdt, MD,
Alain Wollner, MD, *§ Mathieu Bangert, PhD, 77 and
Corinne Levy, MD*§9JI**

Abstract: We aimed to estimate the respiratory syncytial virus positivity
rate among ambulatory children with bronchiolitis according to the bron-
chiolitis epidemic period as defined by the French Public Health Institute.
The positivity rate was 28.9% during the nonepidemic period and 50.6%
during the epidemic period, which suggests continuous virus circulation
between bronchiolitis annual peaks.
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espiratory syncytial virus (RSV) infection is a major cause of
death in low-income countries and hospitalization in high-in-
come countries.! RSV is also associated with a high outpatient
burden.? Because of the lack of curative or preventive therapeutics
available in the general population, reducing this burden remains a
global challenge.'
Bronchiolitis is the most characteristic clinical syndrome,
constitutes the best proxy for RSV epidemics,’ and is the main
cause of hospitalizations in young children.*
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Several countries have a national RSV surveillance net-
work.>® However, most RSV cases are detected at hospitals in
patients with bronchiolitis and/or acute respiratory infection. Sur-
veillance data in primary care is scarce,’ despite the significant bur-
den of RSV detected in the outpatient setting.?

Before the COVID-19 pandemic, epidemics of bronchiolitis
occurred annually in the winter season, so surveillance networks
focused on this period.® This timing allowed healthcare systems to
prepare for the annual bronchiolitis epidemic. In February/March
2020, unprecedented nonpharmaceutical interventions were imple-
mented globally to reduce the spread of COVID-19. These meas-
ures had a striking and immediate impact on viral and nonviral
diseases, which led to major epidemiologic changes in bronchiolitis
epidemics.

In this context, in February 2021, we started a study on
RSV diseases in outpatient children that used rapid antigen detec-
tion tests for RSV, influenza viruses (A and B) and SARS-CoV-2.7
Because of an unusual epidemic duration and seasonality of bron-
chiolitis and the interest in detecting the 3 other viruses, the study
continued even after the annual epidemic period was finished.

This strategy allowed us to estimate the RSV positivity rate
among ambulatory children with bronchiolitis during and outside
the epidemic periods, which we report here.

METHODS

In France, parents have the choice to visit pediatricians or
general practitioners as first-line clinicians for their children. In
addition, children <6 years old can visit free public centers (mother
and infant health protection centers) which are mainly for fol-
low-up visits and immunizations than for acute illnesses. About
40% of the visits for children <1 year old, and 30% for children
<2 years old are by pediatricians. For children <2 years old, about
65% of the visits are performed by general practitioners.® For this
study (outpatients respiratory syncytial virus study), children were
enrolled by 45 pediatricians from the pediatric and ambulatory
research in infectious diseases network between February 9, 2021
and May 2, 2022.” These pediatricians were located in 10 of the 13
regions in metropolitan France. Children <2 years old with a first
episode of bronchiolitis were prospectively enrolled after parental
written informed consent.” As required by the French law, research
study participation was only proposed for children with social
health insurance. Bronchiolitis was defined as the association of 1
or more symptoms among fever, cough, otalgia, rhinopharyngitis
or decrease in appetite with 1 or more symptoms among wheezing,
crackles, diminished vesicular murmur and breathing difficulties.’
For each patient, a single nasopharyngeal swab was taken for triple
rapid diagnostic testing for RSV, SARS-CoV-2 and influenza. The
BioSynex triple test (BioSynex Combo COVID-FLU-RSV BSS
test) was used for younger children with small nostrils while for
older children, the triple test AAZ (COVID-VIRO ALL IN TRI-
PLEX; AAZ-LMB) was used. Then, the pediatrician completed an
electronic case report form in a secure database. Data on hospital-
ization were completed at day 0 by the pediatrician who enrolled
the patient.

For each patient, we created a variable corresponding to
the weekly regional bronchiolitis epidemic level as defined by the
French National Public Health Institute (Santé Publique France).
We assumed that the patient lived in the same region as their pedi-
atrician. We compared the following epidemic levels: no epidemic,
pre- or post-epidemic and epidemic.

Categorical variables were analyzed by x* test or Fisher
exact test and quantitative variables by ANOVA. Statistical tests
were 2-sided, with P < 0.05 considered statistically significant. All
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statistical analyses involved using STATA v15.1 (https://www.stata.
com/).

The study was approved by an ethics committee (Ile-de-
France 1, 2020-A02876-33) and was registered at ClinicalTrials.
gov (NCT04743609).

RESULTS

During the study period, 984 outpatients <2 years old with a
first episode of bronchiolitis were included: 583 (59.3%) were boys
(see Table, Supplemental Digital Content 1, http://links.lww.com/
INF/F254). Figure 1 details the weekly number of bronchiolitis
cases enrolled and RSV-positive cases over time. Overall, 437/983
(44.4%) children were positive for RSV, 11/978 (1.1%) for influ-
enza A and/or B and 26/978 (2.7%) for SARS-CoV-2. During the
study, the RSV positivity rate was 28.9% [95% confidence inter-
val (CI): 23.5-34.8] for children presenting bronchiolitis during
the nonepidemic period versus 45.2% (95% CI: 32.5-58.3) during
the pre- or post-epidemic period and 50.6% (95% CI: 46.6-54.4)
during the epidemic period. Rates of hospitalization at day 0 were
higher for children with a positive than negative RSV test result
[16/420 (3.7%) vs. 8/530 (1.5%), P = 0.03]. Influenza and SARS-
CoV-2 positivity rates were 4.6% and 2.3% during the nonepidemic
period, 4.8% and 0% during the pre- and post-epidemic period and
1.7% and 0.8% during the epidemic period, respectively.

DISCUSSION
We report that 50.6% of outpatients <2 years old in this
study had a positive RSV test result when presenting a first epi-
sode of bronchiolitis during the epidemic period. Of note, during
the nonepidemic period, the RSV positivity rate was substantial
(28.9%). However, this rate should be interpreted considering the

low bronchiolitis incidence during these periods, for example, the
incidence of bronchiolitis in children <2 years old ranged from 176
to 2152/10,000 emergency visits over the study period in the region
(Ile-de-France), where most children were enrolled.’

The off-season RSV circulation remains unclear.'” Between
2010 and 2016, 15 European countries with a national RSV surveil-
lance network reported a quasi-absence of RSV detection between
the epidemic periods.® RSV may continue to circulate in older chil-
dren and adults during the off-season period.! Our results showed
continuous RSV isolation without a concomitant bronchiolitis epi-
demic. These results support that some conditions, independent of
viral circulation, may be necessary for an outbreak. This situation
can be compared to a fire spark in a wet forest versus a spark during
a dry summer. First, people’s behavior during winter, with increased
indoor interaction in poorly ventilated rooms, may explain in part
a higher viral transmission.'" The role of poor indoor ventilation in
airborne pathogen dissemination was particularly described during
the COVID-19 pandemic.'? Second, the RSV antibody level in the
population may play a major role. Indeed, a strong temporal associ-
ation between low maternal antibodies from cord-blood samples at
birth and RSV outbreak suggested that RSV infection in adults may
induce cyclic RSV outbreaks.® A higher RSV antibody level may
prevent the epidemic during the nonepidemic period.

Our results question the definition of the RSV epidemic,
which is used especially for the beginning of immunoprophylaxis
against RSV and the epidemic period. In France, the definition uses
the data on physician visits for bronchiolitis, which could differ
from RSV circulation. Continuous surveillance may be required
because RSV infection is not limited to the epidemic periods, par-
ticularly in ambulatory care.

The main limitation of our study is the use of a rapid anti-
gen detection test rather than PCR. Although the specificities of
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FIGURE 1. Weekly number of bronchiolitis and respiratory syncytial virus (RSV)-positive cases over time along with the
regional bronchiolitis epidemic level according to Santé Publique France. No epidemic (green), pre- or post-epidemic

(orange) and epidemic (red).
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the test for these viruses are excellent (>95% and in some stud-
ies close to 100%), the sensitivities are not optimal (between 75%
and 95%).'*1> However, if the sensitivity seems to be better in chil-
dren than adults, we have certainly underestimated the burden of
these viruses and particularly RSV. Different clinical situations
(e.g., clinical laboratory of the hospital vs. ambulatory care) will
require different diagnostic solutions, considering the ease of sam-
ple collection, the absence of equipment, the time of the result and
especially the cost. In ambulatory pediatrics, the rapid antigen test
seems an acceptable compromise: the use of rapid antigen tests
optimized and facilitated enrollment in primary care. The second
limitation is the absence of data before the COVID-19 pandemic.
Nonpharmaceutical interventions have induced major RSV epide-
miological changes, and long-term RSV surveillance would help
support our findings.

In conclusion, surveillance systems may need to consider
continuous surveillance to accurately capture and describe RSV
circulation in the COVID-19 era, especially to inform the start
of immunoprophylaxis against RSV. Monitoring multiple viruses
(RSV, influenza, SARS-CoV-2) may help optimize the value of
year-round surveillance systems.
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HUMAN PARECHOVIRUS CENTRAL NERVOUS
SYSTEM INFECTION IN A YOUNG INFANT
COHORT
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Abstract: In 2022, a surge in cases of pediatric human parechovirus
(HPeV) central nervous system infections in young infants was seen at
our institution. Despite the dramatic increase in the number of cases
seen that year, the clinical features of the illness were similar to prior
years. The recent pediatric HPeV surge highlights the need to evaluate
treatment options and standardize follow-up to better understand the
long-term prognosis of infants with HPeV infection.
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