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Asthma is a chronic inflammatory disorder of the airways that affects about 300 

million individuals worldwide [1]. Different phenotypes and endotypes of the 

disease are used to determine variations in severity, clinical evolution, and 

treatment, especially in severe asthma. However, little is known about  

functional abnormalities and their correlation with the inflammatory subtypes, 

especially in non-severe disease. 

Air trapping is a prominent functional characteristic in severe uncontrolled 

asthmatics [2-6]. However, its clinical implications and pathophysiological 

causes are unclear.  

The MEGA study is the largest prospective cohort of Spanish asthmatic patients   

with varying degrees of severity recruited from eight Spanish university 

hospitals to evaluate the natural history and pathobiological mechanisms 

underlying the disease [7,8]. Previously from this cohort, Rial MJ et al.[7]  

showed a significant relationship between the obstructive spirometry pattern 

and age, chronic rhinosinusitis with nasal polyps (CRSwNP), and severe 

asthma. Severe asthma was also associated with greater symptoms and 

exacerbations, lower asthma control, severe rhinitis, and bronchiectasis [7,8]. 

The present study aimed to describe the characteristics of asthmatic patients 

with different lung function patterns, including spirometric and plethysmographic 

data. As a secondary objective, we examined the agreement between air 

trapping diagnosed by spirometry criteria and plethysmography. 

A retrospective observational study was conducted by reviewing the MEGA 

cohort electronic database. A total of 445 asthmatic patients with complete data 

were selected and divided according to their functional pattern as defined by 

Sorkness et al. [4] and Stocks et al. [9]; More description in Supplementary I  

Among the 445 study subjects, the mean age was 48.5 years and 66.2% were 

women. 56.8% had a normal lung function pattern, followed by obstructive 

(23.6%) and air trapping as determined by spirometry (22.5%) and based on 

plethysmography (19.5%). 

Higher age and increased frequency of bronchiectasis and nasal polyps within 

the obstructive group were observed. Atopy and higher education level were 
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significantly associated with air trapping. No other characteristics had significant 

effects on spirometry-based classification. Details are given in Table I.a 

(Supplementary II). 

The number of patients on long-term oral corticosteroids, biological treatment 

and ICS/LABA was significantly higher in the obstructive group (all P<0.05). 

Severe asthma was significantly associated with air trapping and obstructive 

groups, while moderate asthma was associated with normal and obstructive 

functional status. Asthma Control Test (ACT) scores showed that non-controlled 

asthma was associated with the obstructive pattern. In addition, a significant 

association was found between more frequent exacerbations and emergency 

room visits and obstructive pattern.  

There was no significant difference in diffusing capacity or bronchial 

hyperresponsiveness to methacholine among functional patterns (P<0.05). 

Lung function patterns are described in Table I.b (Supplementary II). 

 

Higher FeNO value was found among the normal pattern, while higher total IgE 

in obstructive. No other inflammatory biomarkers demonstrated any statistically 

significant changes. Table I.c (Supplementary II). 

 

Air trapping was diagnosed in 100 patients (22.5%) using spirometric criteria 

and in 75 in accordance with plethysmography (18.5%). No significant 

correlation was found between the two tests. Kappa was 0.056 (95% CI, 0.004 

to 0.108), indicating slight agreement. Spirometry overestimated 4% of 

diagnoses compared to plethysmography. Significant differences were obtained 

between the two classifications in terms of demographic and clinical 

characteristics. Details are provided in Supplementary III. 

 

Multiple studies of lung function in severe asthma have been published to date. 

A greater prevalence of air trapping over airflow obstruction in severe disease 

has been found when measured by spirometry [3], plethysmography [5], and 

imaging techniques [6]. In our cohort, air trapping was only associated with 

severe asthma while airway obstruction was also related to uncontrolled 

asthma, more intensive treatment, more ED visits, and a greater number of 

exacerbations. 

  

Air trapping has been proposed as a late effect of small and large airway 

remodeling resulting from airway submucosal hypertrophy, mucosa thickening 

and fibrosis [3,6]. This remodeling has been demonstrated to be irreversible in 

many cases [6]. In our study, the lack of association between air trapping and 

other clinical parameters of severe asthma could be explained by a potential 
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type II error, since only 20% of the patients studied had air trapping. Gelb et al. 

[10] reported the presence of mild emphysema as a cause of loss of lung elastic 

recoil in autopsied asthmatic lungs. Although our study did not use imaging 

procedures to rule out emphysema, DLCO was normal and not associated with 

any spirometric pattern.  

  

We demonstrated the overestimation of the air-trapping diagnosis through 

spirometry when compared to plethysmography, the gold standard. The 

absence of correlation between the two tests contrasts with some studies [3] but 

supports the findings of other research [11].  

  

Clinical characteristics such as age, CRSwNP, and bronchiectasis have been 

closely related to severe and non-controlled asthma [3,4,7,12], as in our results. 

No relation was found between asthma severity and sex or atopy, which is 

consistent with our previous findings [7] and those of other studies [5], though it 

contrasts with other reports [13]. Tobacco use has been previously associated 

with severe asthma [12,13], increased exacerbation rate, and hospital 

admission. Of note, this study showed that both are independent factors of 

asthma severity.  

  

Higher FeNO and sputum eosinophilia are present in poorly controlled and 

severe asthma [14,15]. Ten Brinke et al. related sputum eosinophilia to 

persistent airflow limitation [5]. Despite including different degrees of asthma 

severity in the present study, only FeNO and IgE levels showed a significant 

association with asthma severity. No other measures of airway inflammation 

demonstrated a significant difference in any functional pattern, suggesting that 

clinical asthma expression is well defined by the functional pattern, and even 

more so than the inflammatory profile.  

  

In conclusion, our study suggests that some abnormalities in lung function, such 

as airway obstruction, are a good predictor of asthma severity and other clinical 

characteristics and as such may be used as complementary inflammatory 

markers, although air trapping was only associated with severe asthma. 

Moreover, we observed that spirometry overestimated the air trapping diagnosis 

compared to plethysmography. This finding highlights the need to perform 

complete lung function tests in all asthmatics when possible. 
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