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Introduction

During the COVID-19 lockdown, bronchiolitis nearly disappeared.1 Bronchiolitis, caused by
respiratory syncytial virus (RSV) in 50% to 80% of cases, is a recognized risk factor for
wheezing illnesses and asthma.2,3 We compared rates of wheezing and respiratory medication
use in children born during the 2020 lockdown vs those born in prepandemic winter
bronchiolitis seasons.

Methods

This cohort study included all children born between February and April in 2020 (lockdown cohort)
and the same months in 2016 and 2017 (historical cohort) enrolled in Pedianet, a comprehensive
database of 150 family pediatricians in Italy. Wheezing was identified by ICD-9-CM codes (519.11 and
786.07). Antiasthma medications were identified with Anatomical Therapeutic Chemical codes
(R03A* and R03BA*).

We calculated cumulative wheezing incidence using the Kaplan-Meier estimator and assessed
significant differences using a log-rank test. P < .05 was used to indicate significance. Person-months
were summed until 30 months of age. We conducted mediation analyses to evaluate the association
between exposure period (lockdown vs historical) and wheezing onset and whether bronchiolitis
mediated this association. The percentage mediated and percentage eliminated were calculated.4 All
models were adjusted for sex, geographic location, and area deprivation index (ADI; to account for
socioeconomic status). A sensitivity analysis up to 45 months was conducted to account for potential
delays in wheezing onset during lockdown. Statistical analyses were conducted in March 2023 and
April 2024 using SAS, version 9.4 (SAS Institute). The eMethods in Supplement 1 provide additional
information.

Figure 1. Cumulative Incidence of Wheezing
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The bold lines represent the cumulative incidence of
wheezing in the lockdown cohort (orange) and the
prepandemic historical cohort (blue). The thin lines
represent the 95% CIs.
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We followed the STROBE reporting guideline. The Internal Scientific Committee of Società
Servizi Telematici Srl, the legal owner of Pedianet, approved the study and access to the database.
According to Italian law, observational, retrospective, noninterventional studies do not require the
approval by an ethics committee in Italy. Written informed consent was provided by participants’
legal guardians or next of kin.

Results

There were 2192 births during the lockdown period and 3889 in the historical period, with no
differences in sex, ADI, gestational age, and presence of atopic disease in the family. During the
30-month follow-up, 206 children (9.4%) in the lockdown cohort experienced at least 1 wheezing
episode, vs 582 (15.0%) in the historical cohort (P < .001). Wheezing episode rates were 67.6 (95%
CI, 61.2-74.0) and 110.0 (95% CI, 103.8-117.8) per 10 000 person-months in the lockdown and
historical cohorts, respectively. Bronchiolitis cases were nearly absent during lockdown (6.6 [95% CI,
−0.9 to 14.0] vs 82.4 [95% CI, 62.7 to 102.2] episodes per 10 000 person-months in the lockdown
and historical cohorts, respectively). Thirty-month cumulative wheezing incidence curves showed a
significant difference between cohorts (Figure 1), confirmed at 45 months with a cumulative
wheezing risk of 16% (95% CI, 15%-18%) in historical cohort and 13% (95% CI, 12%-15%) in the
lockdown cohort (log-rank test, P = .002).

Wheezing risk dropped by 44% in children born during lockdown (Figure 2). Thirty percent of
wheezing was eliminated by the lockdown preventive measures alone, assuming bronchiolitis had no
additional positive association with wheezing risk (HR, 4.43; 95% CI, 3.50-5.60; P = .01). Children in
the lockdown cohort received fewer nebulized β2 agonists (5.1 [95% CI, 4.6-5.7] vs 7.9 [95% CI,
7.4-8.5] per 1000 person-months; P < .001) and nebulized glucocorticosteroids (19.5 [95% CI, 18.4-
20.5] vs 23.5 [95% CI, 22.6-24.4] per 1000 person-months; P < .001) vs the historical cohort during
follow-up.

Discussion

In this study, children born during the COVID-19 lockdown had fewer wheezing episodes and less use
of respiratory medicines compared with the prepandemic cohort. Limitations include the study’s
retrospective nature and the impossibility of assessing RSV infection. In line with a large birth cohort
study5 demonstrating that not being infected with RSV during the first year of life is associated with
a 26% lower risk of 5-year current asthma, this study underscores the potential role of a universal
RSV immunoprophylaxis in preventing postbronchiolitis wheezing.6

Figure 2. Mediation Analysis of the Exposure Period (Lockdown vs Historical) and Wheezing Onset Mediated
by Bronchiolitis
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How much of the total effect (TE) was directly attribut-
able to the lockdown (pure natural direct effect [pNDE];
green line) and how much was mediated by bronchiol-
itis (total natural indirect effect [tNIE]; gray line), a
known risk factor for wheezing development, was as-
sessed. The percentage mediated (PM) and percentage
eliminated (PE) were calculated. The latter indicates
how much a clinical intervention was associated with
reduced wheezing if, in a counterfactual scenario, bron-
chiolitis had been eliminated. Model assumptions re-
garding the association of the exposure with the media-
tor (blue line, assumption 1) and the association of the
mediator with the outcome (orange line, assumption 2)
are shown.
a Exposure as fixed-exposure variable.
b Exposure as time-varying exposure.
c HR for TE = HR for tNIE × HR for pNDE.
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