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Bronchodilator Response in Pediatric Asthma: A Definition Not Yet Decided
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The bronchodilator response (BDR) allows for the objective confirmation of improvement in variable airflow limitation in asthma,
making it useful for distinguishing the condition from other chronic respiratory diseases and from healthy individuals. Spirometry is
currently considered the gold standard pulmonary function test for measuring BDR in children; however, there is no consensus regarding
the cutoff points that should be used to define it. The global search for a definition of BDR formally began with the 2005 American Thoracic
Society/European Respiratory Society (ATS/ERS) Task Force, which recommended defining a positive BDR response as a change in forced
expiratory volume in one second (FEV,) or forced vital capacity (FVC) of 212% or >200 mL [1]. The ERS incorporated an increase in
FEV, of 212% and/or 2200 mL as a recommendation for the diagnosis of asthma in children aged 5 to 16 years [2]. In 2021, a new ATS/
ERS Task Force report was published recommending that BDR be measured relative to predicted values, with the aim of minimizing
the variability caused by gender and height in the 2005 criteria. It also defined a significant BDR as an increase of >10% in FEV_ or FVC
relative to the GLI 2012 predicted values [3,4]. To date, some guidelines incorporating spirometry into the diagnosis of pediatric asthma
have proposed using both criteria [5], whereas the latest update of the Global Initiative for Asthma (GINA) 2026 recommends a hybrid
criterion for diagnosing asthma in children: an increase in FEV, of 212% of the predicted value [6]. The majority of studies analyzed to
define BDR in the ATS/ERS guidelines (2005 and 2021) involved adult patients; therefore, no specific recommendations were made for
defining positive BDR in the pediatric population.

So, are the 2005-2021 ATS/ERS BDR criteria useful for diagnosing pediatric asthma? To date, five publications have analyzed the
impact of a positive (+) or negative (-) BDR—using both criteria—in healthy children and adolescents and in those with suspected or
treated asthma; these warrant discussion. A prospective study recruited a cohort of children from community vaccination centers and
subsequently performed spirometry at the age of 6 years. The study demonstrated that, among both healthy children and those with
asthma symptoms, the BDR+2021 criterion yielded a higher proportion of positive results than the RB+2005 criterion (26.7% vs. 11.2%,
p < 0.001). Furthermore, only 20% of the children classified as BDR-2005/BDR+2021 exhibited symptoms consistent with asthma;
therefore, the authors concluded that the new criteria could increase the overdiagnosis of asthma if other clinical elements are not taken
into account [7]. In a retrospective study, the 2005 and 2021 BDR cut-off points were compared using spirometry data from children
and adolescents aged 5 to 18 years diagnosed with asthma or chronic cough. In this study, spirometry results categorized as BDR-2025/
BDR+2001 showed baseline z-scores for FEV,, FVC, or FEV, /FVC that were significantly higher than those classified as BDR+2005/BDR-
2021 (p = 0.0001); consequently, the authors inferred that applying the 2021 criterion increases the diagnosis of pediatric asthma in
patients with normal or near-normal baseline lung function [8]. In a cohort of children and adolescents treated for asthma, a high degree
of agreement was found between the 2005 and 2021 criteria (k = 0.79). This study also reported that patients classified as BDR+2005/
BDR-2021 had significantly higher proportions of older age (12-17 years), higher GINA treatment steps 3 to 5, and baseline FEV, or FEV /
FVC values below the lower limit of normal compared to those classified as BDR-2005/BDR+2021 (p < 0.001 for all variables) [9]. Another

study analyzed the impact of variables such as age, gender, and body size on the agreement between the 2005 and 2021 BDR criteria.
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Although levels of agreement were high across all groups (k > 0.8), they decreased slightly among patients aged 12 years or older, females,
and those with a height of less than 147 centimeters [10]. Finally, a study conducted on asthmatic patients aged 4 to 18 years found a
significantly higher proportion of positive cases in the group classified as BDR+2005/BDR-2021 than in those categorized as BDR-2005/
BDR+2021 (6% vs. 1.4%, p < 0.001). Although this study reported good agreement between both criteria (k > 0.8) across different age
groups (preschoolers, school-age children, and adolescents), it was demonstrated that, in discordant cases, the only variable that exerted

an independent influence was the baseline FEV, z-score [11].

A separate area of inquiry concerns BDR in preschoolers; interpreting this has always been challenging because, at this stage of life, not
all children are able to produce an acceptable FEV,. Alternative parameters with shorter expiratory times, such as FEV __or FEV , have
been recommended by the ATS/ERS for this age group [12]. The FEV . BDR, using various cut-off points (>8.5%, >11%, and >14%), has

been reported as a useful parameter for distinguishing between preschool children with asthma and healthy children [13-15]. BDR with

0.75

FEV . (2 16%, = 20%, and > 11%) has also been considered for distinguishing between preschoolers with and without asthma [16,17].
However, a recent meta-analysis demonstrated that methodological differences across studies measuring BDR preschool spirometry do

not yet allow for the recommendation of a universal cutoff point [18].

Impulse oscillometry (10S) is another pulmonary function procedure that allows for the measurement BDR in children with suspected
asthma, and recent GINA guidelines have considered it an alternative method for diagnosing asthma [6]. In 2020, King,, et al. published
the ERS technical standards for I0S, in which they recommend considering a BDR+ in both adults and children when resistance at
5 Hz (R5) and/or reactance area (AX) decrease (by 40% and 80%, respectively) and/or if reactance at 5 Hz (X5) increases by 50%
following bronchodilator administration [19]. However, the pediatric studies included in these recommendations were neither selected
systematically nor subjected to diagnostic testing, and some relevant studies were excluded from the selection. A recent systematic review
by Seneviratne,, et al. included 11 studies involving children and adolescents, demonstrating that diagnostic sensitivity for asthma was nil
when using the cut-off points suggested by the ERS. Furthermore, following regression analysis, the authors propose cut-off points that
balance sensitivity and specificity—such as a 17% decrease in R5-R6 or a 20.2% increase in X5 after bronchodilator administration—

which could be more accurate for diagnosing pediatric asthma, thereby avoiding the underdiagnosis of BDR [20].

Conclusively, these years of investigation have not been in vain; we now know that we must focus on the response of pediatric bronchi
or bronchioles rather than extrapolating from findings in adults. We have learned that variables such as age, gender, height, and baseline
lung function influence BDR in children and adolescents. We have also come to understand that preschool-aged children require a distinct
diagnostic approach using parameters appropriate for their age. Overall, the development of other methods for BDR (e.g. I0S) should not

be delayed if future evidence reveals them to be more useful for understanding the pathophysiology of pediatric asthma.
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