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Bicêtre, DMU 3 Santé de l'enfant et de l'adolescent, Le Kremlin-Bicêtre, France 

 
4 Institute of Integrative Biology of the Cell, CNRS, CEA, Paris Saclay University, Gif-Sur-

Yvette, France 

 
5 Pediatric Neurology and Intensive Care Unit, APHP Hôpital Raymond-Poincaré. Garches, 

France 
6 Pediatric Emergency Deparment, APHP Hôpital Armand Trousseau– Sorbonne Université, 

faculté de médecine, Paris, France 

 
7INSERM UMR1153, Paris, France 
8Pediatric Intensive Care Unit, APHP Hôpital Necker Enfants Malades – Université de Paris. 

Paris, France 

 

 

 

Address correspondence to: Ricardo Carbajal, MD, PhD. Pediatric Emergency Department, 

APHP Hôpital Armand Trousseau. 26, av du Dr Netter 75012 Paris, France.   

Email: ricardo.carbajal@aphp.fr  

Phone +33144736487 

 

Short title: Bronchiolitis Admissions during COVID 

 

 

  



CONFLICTS OF INTEREST: The authors have no conflicts of interest to declare 

FUNDING: No external funding. 

Ethics: Due to its retrospective nature, on deidentified data, and based on diagnostic codes, 

informed consent is waived within the provisions of the French Public Health Code 

 

ABBREVIATIONS: 

 COVID-19: coronavirus 

 PICU: pediatric intensive care unit 

 

 

Contributors’ Statement page 

 

Romain Guedj, Jerome Rambaud, and Ricardo Carbajal conceived and designed the study, 

performed the statistical analyses, wrote the first draft of the manuscript, and reviewed and 

revised the manuscript.  

Stéphane Dauger, Luc Morin, Jean Bergounioux, Pierre-Louis Leger, and Sylvain Renolleau, 

collected the data and critically reviewed the manuscript for important intellectual content. 

All authors approved the final manuscript as submitted and agree to be accountable for all 

aspects of the work.  

 

 

 

 

 

  



INTRODUCTION 

Acute bronchiolitis, a viral seasonal infection of the lower respiratory tract, affects nearly 

20% of all children and leads to the hospitalization of 2% to 3% of all children younger than 

12 months every year1, 2. Approximately 2 to 6% of hospitalized children require admission to 

the pediatric intensive care unit (PICU)1. Acute bronchiolitis may account for as much as 13% 

of PICU admissions3 and it is responsible for the death of around 3/100 000 children under 12 

months each year4; e.g., nearly 20 and 100 infants annually in England4 and the United 

States5, respectively. Bronchiolitis epidemic has a predictable seasonal pattern, and in France, 

it starts in September, peaks in November-December, and ends in February. Although 

children have been relatively spared by the COVID-19 pandemic, the impact that the overlap 

of the second wave of this pandemic and of the associated public measures have on the 2020-

2021 bronchiolitis season in the Northern hemisphere is unknown. 

The aim of this multicenter regional study is to determine the effect of the COVID-19 second 

wave in France and the public measures it elicited, i.e., social distancing, mask-wearing, hand 

hygiene, curfews, and lockdowns, on the number of admissions for bronchiolitis to all PICUs 

of the largest region of France, and its related deaths.  

METHODS 

From the electronic health record systems, we identified all children (age <2 years) admitted 

to all 5 PICUs of the region of Paris (12.6 million inhabitants representing around 20% of 

France population) for bronchiolitis from September 2015 through December 2020. 

Bronchiolitis was defined using the ICD-10 codes. Based on the 5 bronchiolitis epidemics 

before COVID-19, (2015-2016 through 2019-2020), we calculated by Time Series Analysis 

(SPSS, v18; SPSS Inc, Chicago, USA) the predicted number of PICU admissions for the 

months of September through December 2020 (COVID season) and compared them to actual 



admissions. Informed consent was waived within the provisions of the French Public Health 

Code.  

RESULTS 

During the 5 pre-COVID-19 seasons there were 3099 admissions for bronchiolitis to all 5 

PICUs; 2190/3099 (70.7%) occurred between September and December. Figure 1 shows the 

monthly actual PICU admissions for each of the 5 pre-COVID-19 bronchiolitis seasons, a 

model fit created by time series analysis (R2= 0.93) and the predicted admissions for the first 

4 months (September-December) of the COVID-19 bronchiolitis season. While the predicted 

number of admissions for bronchiolitis between September and December 2020 to all PICUs 

was 444, the actual number of admissions was 65; i.e., an 85.3% reduction.  Figure 2 shows 

the comparison of the predicted and actual admissions for September-December 2020. During 

the entire 5 pre-COVID-19 seasons there were 19 deaths for bronchiolitis and no death during 

the 4 first months of the COVID-19 season. 

DISCUSSION 

This regional study, including all PICUs of the Paris region, shows a dramatic reduction in the 

number of admissions of young infants to PICUs for bronchiolitis during the COVID era. 

Because of the exhaustive recruitment in a region representing around 20% of France 

population, these results could be extrapolated to the whole country since the same public 

measures were taken. During the first 4 months of the current bronchiolitis season, there were 

nearly 370 fewer PICU admissions for bronchiolitis in infants than expected  in the Region of 

Paris. This represents an important reduction of the severe bronchiolitis burden on infants 

themselves, infants’ families, and the management of PICU beds. Although we are unable to 

quantify it, it is also possible that the deaths of some infants due to bronchiolitis were 

avoided. Our findings, in a country of the Northern hemisphere, are consistent with a marked 



decrease in detections of Respiratory Syncytial Virus (RSV), the main causative virus of 

bronchiolitis,  reported during the 2020 winter in the Southern hemisphere6. 

The observed results could most probably be the consequence of the measures imposed to 

curb the COVID-19 pandemic such as social distancing, curfews, lockdowns, as well as 

hygiene measure, which may have had a major impact on the spreading of bronchiolitis 

viruses, especially the RSV. This draws attention to the role of adults in bronchiolitis virus 

spreading and suggests that in the future some of the hygiene measures used could be adapted 

to decrease the bronchiolitis burden in infants. Interestingly, this reduction was observed 

while schools and nurseries remained open. Nonetheless, it is also plausible that school 

attendance may have decreased or that infection control measures instituted in schools and 

nurseries may have prevented viral transmission. Finally, the decrease in PICU admissions for 

bronchiolitis cannot be explained by a reduction in available pediatric beds during COVID-19 

because children have been spared by the pandemic and also because a marked reduction of 

total visits to pediatric emergencies departments was observed during COVID-197. Although 

the studied period does not encompass the whole bronchiolitis epidemic, this period usually 

accounts for more than 70% of the entire bronchiolitis season admissions. 
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Figure legends 

Figure 1. Monthly actual admissions of infants for bronchiolitis to all PICUs of the Region of 

Paris during the 5 pre-COVID-19 epidemics of bronchiolitis and predicted admissions for the 

season 2020-2021. PICU admissions during the 2020-2021 bronchiolitis season were 

predicted by time series analysis; the R2 of the model was 0.93. The curves show the actual 

Pre-COVID-19 admissions, the fit of the admissions model and the predicted admissions for 

September through December 2020. The exact number of PICU admissions for bronchiolitis 

and the related deaths during the 5 pre-COVID-19 epidemic seasons are also shown. 

PICU: Pediatric Intensive Care Unit. In France, each bronchiolitis epidemic season starts in 

September. 

Figure 2. Actual and predicted admissions of infants for bronchiolitis to all PICUs of the 

Region of Paris (around 20% of all France population) during the first 4 months of the 2020-

2021 bronchiolitis epidemic. Dates of start of COVID-19 second wave in France, curfew and 

lockdown are shown. There was an 85.3% reduction between predicted and actual PICU 

admissions for bronchiolitis. *schools and nurseries for children remained open. PICU: 

Pediatric Intensive Care Unit. 
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Actual and predicted PICU admissions for bronchiolitis during COVID-19 pandemic 

Actual PICU admissions

Predicted PICU admissions

Month

COVID-19 second wave started in 
October (week 40)

Two weeks curfew started on 
October 17th (week 42)

Partial lockdown* started on 
October 30th (week 44)

End of partial lockdown* on December 15th 
(week 51), followed by a curfew




