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Abstract

:

Introduction: Asthma and bronchiectasis are often partners in a complex but uneven relationship with asthma receiving more attention. The aim of this study is to describe how bronchiectasis is investigated in some Severe Asthma (SA) Centers, scattered throughout the Italian territory. Materials and Methods: We enrolled 92 patients with SA and bronchiectasis from eight Italian SA Centers and recorded diagnostic approaches to investigate SA and bronchiectasis at the time of enrollment (T0), at the 6-month (T1), and at the 12-month (T2) follow-up visits. Results: A statistically significant heterogeneous diagnostic approach emerged across the centers under study. In fact, while, as expected, all involved centers made an in-depth investigation of SA, only a few of them provided a complete investigation of bronchiectasis in order to provide specific treatment. Discussion: This real-life multicenter study confirmed that patients with coexistent SA and bronchiectasis are mainly investigated for pheno-endotyping asthma but rarely for the complete assessment of bronchiectasis. We believe that the diagnostic flowchart of SA patients with suspicion or confirmed bronchiectasis needs to be clarified and implemented as the association of these conditions strongly influences the final outcome and management of these patients.
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1. Introduction


Asthma and bronchiectasis are often partners in a complex relationship and this interplay has important clinical implications in terms of more frequent exacerbations, chronic infections, increased disease severity and related healthcare costs, and, finally, poor quality of life (QoL).



Bronchiectasis is present in 18–80% of patients affected by severe asthma [1,2,3,4], whereas asthma is apparently less frequent in patients with bronchiectasis and, according to the European bronchiectasis registry (EMBARC), this association can reach 30.5% when “self-reported” [5,6].



Despite the presence of symptoms that can lead to suspect bronchiectasis, such as recurrent exacerbations with pathogenic isolates from sputum, sometimes, SA subjects undergo diagnostic tests for bronchiectasis.



Over the last few years, the importance of bronchiectasis in SA has been recognized and several case series have already been reported. For instance, a total of 696 patients from the Severe Asthma Network in Italy (SANI) registry were reviewed for co-presence of bronchiectasis and SA and the diagnosis of bronchiectasis was confirmed in 108 (15.5%, BE+) [7].



Many studies have shown that the association of bronchiectasis and SA frequently occurs in older, non-atopic asthmatic subjects with more severe airway obstruction and higher rates of chronic expectoration and infection [8]. Most of those patients exhibit low IgG, likely a consequence of chronic corticosteroid therapy or because of an unknown immune deficit [8].



Investigating the presence of bronchiectasis in patients with SA has the potential to have therapeutic implications. Patients who have both severe asthma and bronchiectasis were identified as a unique subgroup, characterized by differences in disease severity, microbiological profiles, and asthma phenotypes. Utilizing high-resolution computed tomography (HRCT) scans and sputum cultures can aid in the identification of individuals within this group. These findings have the potential to facilitate early detection and tailored treatment for these patients [9].



An increased awareness of the existence of a large group of severe asthmatics with bronchiectasis has resulted in greater attention, especially in specialized centers, and particularly in those dedicated to SA.




2. Materials and Methods


The primary goal of this study is to make a real-life overview of diagnostic workout in some SA centers scattered throughout the Italian territory to describe the level of attention given to the investigation of bronchiectasis across these centers.



The secondary objective was to analyze and compare the variability in diagnostic practices among different SA Centers. This encompassed evaluating various aspects, including lung function tests, radiological assessments, microbiological investigations, asthma evaluations, asthma scoring, bronchiectasis assessments, and bronchiectasis scoring.



A retrospective longitudinal observational study was constructed. We compared 8 SA centers in terms of diagnostic and monitoring approaches to the study of SA and bronchiectasis at the time of enrollment (T0), at 6-month (T1), and at 12-month follow-up visits (T2) (Figure 1).



2.1. Population


A total of 92 patients, already diagnosed with non-cystic fibrosis (non-CF) and non-allergic bronchopulmonary aspergillosis (non-ASBA) bronchiectasis, were enrolled retrospectively from 8 SA centers scattered throughout the Italian territory from June 2019 to June 2021.



Each center was provided with a predetermined database where they could record the diagnostic tests conducted and the therapies administered to their patients at three specific time points: baseline (T0), 6 months after enrollment (T1), and 12 months after enrollment (T2). Database fields to be inserted are those described in Table 1 and Table 2 and in Figure 2 and Figure 3. The baseline measurement (T0) encompassed either the initial visit when patients were prescribed biologic therapy or the first visit to an SA center for patients already receiving biologic therapy prescribed elsewhere. Due to the retrospective nature of the study, the various centers used individual, variable databases for data entry during the T0, T1, and T2 visits. Instead, data was retrospectively entered using information archived in accordance with clinical practice after these visits occurred. The monitoring schedule was not established before T0, but it was retroactively determined (as indicated in the study flowchart). The SA centers of Siena, Bari, Foggia, Ferrara, Catania, Palermo, Naples, Milano, Rome, and Reggio Emilia participated in this study.



The inclusion criteria comprised the concurrent presence of non-CF and non-ASBA bronchiectasis and severe asthma (SA), the prescription of biological therapy for SA patients, and a confirmed diagnosis of bronchiectasis through chest CT scans. Enrolled patients had to be followed by each SA center for at least 1 year. Additionally, it was necessary to verify whether each diagnostic test listed in the database had been conducted or not. Morphological criteria for identifying bronchiectasis on CT scans included bronchial dilation relative to the accompanying pulmonary artery, the absence of bronchial tapering, and the presence of bronchi within 1 cm of the pleural surface [5].



Exclusion criteria encompassed the absence of a prescription for biological therapy, age below 18 years, a bronchiectasis diagnosis based solely on chest X-rays, and the presence of psychiatric comorbidities that could impede follow-up. Patients with notable absent data (as per protocol) in their local hospital database were excluded.



Methods


From the different centers, clinical features, comorbidities and chronic respiratory therapy were collected (Table 1). Additionally, each center provided diagnostic assessments for both asthma and bronchiectasis, including disease control questionnaires, quality of life assessments, and prognostic scores conducted at baseline, 6 months (T1), and 12 months (T2) during the follow-up period (see Table 2).





 





Table 1. Clinical features, comorbidities, and chronic respiratory therapy.






Table 1. Clinical features, comorbidities, and chronic respiratory therapy.





	
Clinical Features






	
Age (n = 92)

	
58.8 ± 12.1




	
Female

	
51.9%




	
Former smoker

	
22.2%




	
Current smoker

	
7.4%




	
Family History of Asthma

	
75%




	
Atopy

	
69.1%




	
Bilateral Bronchiectasis

	
79.5%




	
Chronic bronchial Infection by P. Aeruginosa

	
2.4%




	
NMT colonization

	
0.0%




	
TBC

	
0.0%




	
Comorbidities (88.9% of all patients)




	
Rhinitis

	
63.1%




	
Nasal polyposis

	
61.7%




	
Rhinosinusitis

	
50.0%




	
GERD

	
42.0%




	
Autoimmune disease

	
14.6%




	
ASA intolerance

	
12.2%




	
Vasculitis

	
9.8%




	
Urticaria

	
9.8%




	
OSAS

	
7.3%




	
Dermatitis

	
7.3%




	
Infertility

	
0.0%




	
Main Diagnostic Evaluations




	
ACT (n = 83)

	
14.21 ± 4.93




	
BSI (n = 34)

	
5.64 ± 3.90




	
% FEV1 (n = 92)

	
64.66 ± 21.60




	
% FVC (n = 92)

	
82.35 ± 15.55




	
FeNO 50 (n = 33)

	
70.15 ± 72.84




	
IgE (n = 75)

	
672.53 ± 235.67




	
Blood Eosinophilia (n = 58)

	
858.43 ± 640.00




	
Home Therapy




	
ICS-LABA

	
100%




	
LAMA

	
72.5%




	
OCS

	
69.1%




	
Moderate dose ICS

	
56.6%




	
High dose ICS

	
43.4%




	
Anti-LTRA

	
33.8%




	
Mucolytics

	
26.8%




	
Number of antibiotic cycles/year

	
2.87 ± 2.00




	
Omalizumab

	
32.1%




	
Mepolizumab

	
38.3%




	
Benralizumab

	
29.6%








Abbreviations: ACT: Asthma control test; ASA sensibility: acetylsalicylic acid sensibility; BSI: Bronchiectasis Severity Index; CF: cystic fibrosis; FeNO 50: Fractional Exhaled Nitric Oxide 50; FEV1 Forced Expiratory Volume in the 1st second; FVC: forced vital capacity; GERD: Gastro-esophageal reflux disease; ICS: inhaled corticosteroids; LAMA: long-acting muscarinic antagonists; LTRA: Leukotriene Receptor Antagonists; NMT colonization: non-mycobacterial tuberculosis infection; OCS: oral corticosteroid; TBC: pulmonary tuberculosis. Autoimmune diseases: mixed connectivitis, Sjögren’s syndrome, systemic lupus erythematosus, systemic sclerosis, Hashimoto thyroiditis, rheumatoid arthritis, psoriatic arthritis; Mucolytics: N-acetylcysteine (NAC), carbocysteine.













 





Table 2. Diagnostic evaluations and questionnaires of disease control, quality of life, and prognostic scores performed at baseline, 6 months (T1), and 12 months (T2) of follow-up.






Table 2. Diagnostic evaluations and questionnaires of disease control, quality of life, and prognostic scores performed at baseline, 6 months (T1), and 12 months (T2) of follow-up.





	
LUNG FUNCTION TESTS






	

	
T0

	
T1

	
T2




	
Spirometry%

	
100.0

	
64.2

	
43.0




	
Bronchodilator Reversibility Testing%

	
64.3

	
17.1

	
0.0




	
TLC%

	
16.7

	
21.0

	
0.0




	
DLCO%

	
16.0

	
13.6

	
8.9




	
RADIOLOGY

	

	

	




	
Chest X-ray%

	
28.4

	
7.4

	
11.1




	
Chest CT scan%

	
100.0

	
4.9

	
3.7




	
MICROBIOLOGY

	

	

	




	
Sputum culture, %

	
29.6

	
3.7

	
3.7




	
BAL culture, %

	
11.1

	
0.0

	
0.0




	
LABORATORY DIAGNOSTICS

	

	

	




	
Blood Count%

	
63.0

	
27.2

	
27.2




	
Blood eosinophilia%

	
63.0

	
27.2

	
27.2




	
Sputum eosinophilia%

	
2.5

	
0.0

	
0.0




	
Total S-IgE%

	
81.5

	
16.0

	
12.3




	
Nasal cytology%

	
28.4

	
0.0

	
2.5




	
ESR%

	
8.6

	
8.6

	
0.0




	
CRP%

	
50.6

	
11.1

	
0.0




	
ANA, ANCA%

	
20.0

	
0.0

	
0.0




	
FRACTIONAL EXHALED NITRIC OXIDE (FeNO) TEST

	

	

	




	
FeNO50%

	
35.8

	
39.5

	
39.5




	
FeNO350%

	
8.6

	
16.0

	
9.9




	
OTHER DIAGNOSTIC TOOLS

	

	

	




	
A1AT genotyping%

	
17.3

	
0.0

	
0.0




	
Ciliary motility test%

	
2.5

	
0.0

	
0.0




	
QUESTIONNAIRES

	

	

	




	
ACT%

	
90.1

	
67.9

	
61.7




	
ACQ%

	
28.4

	
0.0

	
0.0




	
AQLQ%

	
21.0

	
19.8

	
25.9




	
Compliance to therapy%

	
96.3

	
97.6

	
82.5




	
BSI%

	
37.0

	
11.0

	
8.6




	
FACED score%

	
9.9

	
0.0

	
7.4








Abbreviations: A1AT: α1-antitrypsine; ACQ: Asthma control questionnaire; ACT: Asthma control test; ANA: Antinuclear antibodies; ANCA: Anti-neutrophil cytoplasmic antibody; AQLQ: Asthma quality of life questionnaire; BAL: Broncho-Alveolar Lavage; BSI: Bronchiectasis Severity Index; CRP: c-reactive protein; DLCO: diffusing capacity; ESR: erythrocyte sedimentation rate; Faced score: F—FEV1, A—Age, C—Colonization, E—extension, D—dyspnoea. FeNO 350 Fractional Exhaled Nitric Oxide 350; FeNO 50: Fractional Exhaled Nitric Oxide 50; TLC: total lung capacity; VR: residual volume.











In particular, anthropometric data, past clinical history and comorbidities, functional data (global lung function and bronchodilator reversibility testing), imaging tests (High-Resolution Computed Tomography-HRCT), microbiological exams (sputum and broncho-alveolar lavage (BAL) cultures), etiological tests for bronchiectasis (alfa 1 antiTrypsine (A1AT) dosage, ciliary motility test, autoimmunity), endotyping tests for asthma (total IgE, Fractional Exhaled Nitric Oxide 50(FeNO 50), Fractional Exhaled Nitric Oxide 350 (FeNO 350), complete blood count (CBC), induced sputum cellularity, nasal cytology)) and questionnaires for asthma symptoms and quality of life (QoL) and Bronchiectasis (ASTHMA: Asthma Control Test (ACT) [10], Asthma Control Questionnaire (ACQ) [11], Asthma Quality of Life Questionnaire (AQLQ) [12], Test of the Adherence to Inhalers (TAI) [13]; BRONCHIECTASIS: Bronchiectasis Severity Index (BSI) score [14] and FACED [15] (an acronym for Exacerbations, FEV1, Age, chronic Pseudomonas aeruginosa bronchial infection Colonization, radiological Extension, and Dyspnoea) score) were collected.



This study was carried out according to the principles of the Declaration of Helsinki, was approved by the local Ethics Committee of the “Riuniti” Hospital of Foggia (Institutional Review Board approval number 17/CE/2014), and all recruited patients gave their written informed consent.





2.2. Statistical Analysis


Nominal and dichotomous variables were expressed as %. Nominal variables were compared with the Chi-square test and the Mantel–Haenszel test. Significance levels of p < 0.050 were assumed for all analyses. All analyses were conducted with SPSS 23 software.





3. Results


The median age of our study population was 58.8 ± 12.1 years. There were slightly more females than males (51.9% vs. 48.1%) and 70.4% of patients were nonsmokers.



Seventy-five percent of patients had a family history of asthma and 69.1% of them were atopic. Most patients exhibited bilateral bronchiectasis in 79.5% and mono-lateral bronchiectasis in the remaining cases. Comorbidities were described in 88.9% of cases, being the most common rhinitis and nasal polyposis, but gastroesophageal reflux disease (GERD) was also very common (42%), followed by autoimmune diseases (14.6%), acetylsalicylic acid (ASA) sensitivity (12.2%), vasculitis (9.8%), and urticaria (9.8%) (see Table 1).



All patients were on chronic therapy with LABA (Long-acting beta-adrenoceptor agonists)—ICS (Inhaled Corticosteroids) combination. Regarding inhaled corticosteroids, 56.6% of patients were on a moderate dose while the remaining 43.4% were on a high dose. In addition, 72.5% of patients were on oral corticosteroids, 69.1% on long-acting muscarinic antagonists (LAMA), 33.8% on antileukotrienes, and 26.8% on mucolytics (N-acetylcysteine (NAC), carbocysteine).



Additionally, all patients were receiving biological therapy: 26 (32.1%) were given omalizumab, 31 (38.3%) mepolizumab, and 24 (29.6%) on benralizumab.



About 10% of patients performed regular physiotherapy and some with the help of a cough assist device or incentive spirometer (1.2% each). Overall, the compliance to drug therapy performed with the Test of Adherence for Inhalers (TAI) [14] was 73.2%.



DIAGNOSTIC ASSESSMENT OVER THE STUDY PERIOD (T0, T1, T2)



Table 2 reports the diagnostic tools used for the study of asthma and bronchiectasis at times T0, T1, and T2.



LUNG FUNCTION TESTS. Forced spirometry was performed in all patients at baseline (T0) but less at 6 and 12 months; similarly, Bronchodilator Reversibility Testing was performed in most patients at baseline but usually not repeated at follow-up. Only a minority of patients underwent total lung capacity (TLC) and Diffusion (DLCO) tests.



RADIOLOGY. High-resolution computerized lungs of the lungs were performed in all patients at T0 time (100% at the first visit and <5% at 6 and 12 months) showing bilateral bronchiectasis in almost 80% of cases (n, 73) and monolateral bronchiectasis in the remaining cases. Additionally, a minority of patients also underwent conventional chest X-ray at the first visit (28.4%) or at follow-up (7–11% at 6–12 months).



MICROBIOLOGY. Only a minority of patients performed a microbiological investigation of respiratory samples at baseline; sputum was cultured in less than 29.6% of cases and bronchoalveolar lavage cultured in only 10 patients. the same tests were only anecdotic at follow-up. When performed, the respiratory cultures were positive (Pseudomonas Aeruginosa or Haemophilus Influenzae) in 37% of cases at T0 and in 40% at T1.



ASTHMA ASSESSMENT (ENDOTYPING). At baseline, 81.5% of patients underwent total S-IgE tests, 63% complete blood count (CBC), 35.8% FeNO50, 8.6% FeNO350, 2.5% induced sputum, and 28.4% nasal cytology. At follow-up (T1 and T2), only a minority of patients repeated these asthma-related tests, except for FeNO50%, which was repeated in a similar percentage of cases over the study period (35–40%, overall). A total of 10 patients underwent BAL.



ASTHMA SCORES. At baseline, ACT score was performed in over 90% of cases and was repeated in 68% and 62% of cases at T1 and T2, respectively. Both ACQ and AQLQ scores were used in a minority of cases at all time points. Compliance with therapy was assessed in the vast majority of patients (>80%) during the study.



BRONCHIECTASIS ASSESSMENT. At baseline, less than 3% of all patients underwent ciliary motility tests for primary ciliary dyskinesia and only 17.3% of all patients underwent AAT dosage to investigate a potential AAT deficit. About 20% of all patients were tested for autoimmune markers, being ANA and ANCA positive in 7.4%. None of the patients did any specific diagnostic test for bronchiectasis during follow-up.



BRONCHIECTASIS SCORES. Specific prognostic scores were used only in a minority of cases at baseline, being BSI used in 37% and FACED in 10% of patients. Less than 10% of patients repeated the assessment of prognostic scores at follow-up.



Comparison across The Centers



At each time point, the different centers were compared in terms of the performance of the different diagnostic tools, as shown in Figure 2 and Figure 3. Overall, a heterogeneous diagnostic approach emerges across the Centers under study.



With regards to asthma assessment, clearly, most centers perform a complete evaluation at baseline, including spirometry (100% of cases), bronchodilatation tests (50 to 100%) blood eosinophils (40 to 100%) and IgE levels (60 to 100%), and, in a more variable proportion, FeNO50 (0 to 100%) and the ACQ questionnaire (0 to 100%) (Figure 2).
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Figure 2. Performance of the different tests or questionnaires for asthma evaluation across the different centers participating in the study. (A) Spirometry; (B) Bronchodilator test; (C) blood eosinophil count; (D) blood level of Total IgE; (E) FeNO50; and (F) ACQ. Abbreviations: ACQ: Asthma control questionnaire; BD test: bronchodilator reversibility test; Blood eos: blood eosinophilia; FeNO: exhaled nitric oxide; Spiro: spirometry. * = Presence of statistically significant difference between the different centers at a particular time T (T0 and/or T1 and/or T2). 
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In contrast, the assessment of Bronchiectasis was extremely heterogeneous and incomplete in most cases (Figure 3). At baseline, a CT scan was performed in all centers as per inclusion in the study. IgG blood level and ciliary function were performed in only two out of eight centers (100% of patients), while AAT blood level was performed sporadically in only four centers. Similarly, a huge variability was detected in the performance of sputum culture across different centers (range 0 to 66.7%). Furthermore, when performed, the sputum culture was positive at T0 in 37% of cases (Figure 3) and remained positive in 40% of cases at the 6-month visit, suggesting potential chronic infections and/or inadequate treatment.
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Figure 3. Performance of the different tests or questionnaires for evaluation of bronchiectasis across the different centers participating in the study. (A) CT scan; (B) IgG blood level; (C) ciliary function tests; (D) Sputum/BAL culture; (E) execution of AAT blood level; (F) execution of the BSI questionnaire. Abbreviations: AAT: α1-antitrypsine; BAL: Broncho-Alveolar Lavage; BSI: Bronchiectasis Severity Index; CT scan: computed tomography scan. * = Presence of statistically significant difference between the different centers in that particular time period T (T0 and/or T1 and/or T2). 
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Follow-up visits (T1 and T2) did not include any further evaluation specific to bronchiectasis disease.




4. Discussion


The association between asthma and bronchiectasis has recently attracted increasing interest probably because bronchiectasis is one of the comorbidities with major impact on asthma severity and a real clinical challenge. The latest document of the Global Initiative for Asthma [16] states that the primary goal for achieving control of asthmatic patients is based on the identification and management of comorbidities, including bronchiectasis [17]. For this reason, we described for the first time how pulmonologists from eight Italian Centers for severe asthma, manage patients affected by severe asthma and bronchiectasis.



The main results of the present study are: (1) In severe asthma patients, the presence of bilateral bronchiectasis is common; (2) despite this, the assessment of bronchiectasis in a real-word scenario is heterogeneous; and (3) the asthma component in these SA patients has a more diligent follow-up compared with bronchiectasis.



The presence of bronchiectasis in patients with severe asthma has already been described by different authors worldwide. From an epidemiological point of view, this association has been described in 35.2% [18] to 67.5% of all cases of severe asthma [4]. Based on data from the “Severe Asthma Network Italy” (SANI) Registry, 15.5% of individuals with severe asthma receive a clinical-radiological diagnosis of bronchiectasis, and this figure can range from 25% to 40% in other case series [19,20]. In simpler terms, at least one-third of severe asthma patients also have bronchiectasis, and this concurrent presence of both conditions carries substantial clinical implications, imposing a significant social and economic burden on healthcare. Furthermore, if left unrecognized, this coexistence is likely to lead to treatment failures, worsened symptoms, increased frequency and severity of exacerbations, disease progression, and elevated healthcare costs [21]. Our study specifically enrolled severe asthma (SA) patients who had a confirmed diagnosis of bronchiectasis, and, therefore, we cannot determine the prevalence of bronchiectasis within the entire patient population across these centers. However, it is noteworthy that 80% of the included patients exhibited bilateral bronchiectasis, indicating a widespread extent of the disease with significant potential consequences. Considering the reported prevalence rates of bronchiectasis in SA patients, ranging from 15% to 40%, it is plausible that a substantial number of SA patients may remain undiagnosed for bronchiectasis due to a lack of suspicion.



Additionally, despite the clear presence of bronchiectasis at CT scan, most centers did not perform a complete etiological investigation in these patients. A reason for this could be the lack of knowledge or awareness of the clinical relevance of this workflow among asthma experts. In fact, some patients could have underlying conditions that require a specific intervention: this is the case of immunodeficiencies or primary ciliary dyskinesia or cystic fibrosis that could easily have clinical and functional manifestations of asthma.



Particularly, conducting ciliary function tests is crucial when symptoms first manifest during childhood or adolescence. Specialized treatments, such as IgG replacement therapy or CFTR modulators, have the potential to significantly enhance the outcomes and long-term prognosis of these patients. Hence, it is emphasized in all the current bronchiectasis guidelines [5] that a comprehensive etiological investigation should be conducted. However, it is possible that the adoption of these recommendations remains inadequate among physicians who are not experts in the field of respiratory infections and bronchiectasis.



Another potential reason for not performing a complete investigation of bronchiectasis is the general belief that these bronchial alterations are a natural consequence of prolonged airway inflammation due to asthma. However, today, there is no evidence to support this hypothesis. It is well known that severe asthma is associated with bronchiectasis. Current research provides conflicting data on severe inflammation or recurrent infections, as forerunners of bronchiectasis, in SA patients. Asthma patients and especially severe asthma patients have both virus and bacterial infections more often than non-asthmatic individuals. Further, especially high-dose inhaled steroids or some particular inhaled steroids are considered to predispose to respiratory infections [5]. In fact, bronchiectasis resulting from respiratory infections (such as pneumonia or NTM) or other etiologies, such as immunodeficiencies or CF or PCD, could facilitate bronchial hyper-responsiveness and the development of asthma in some cases, such as in the presence of atopy. Boyton et al. suggested that the cyclical presence of inflammation, infection, and/or antibiotic therapy in patients with bronchiectasis could disrupt the fragile balance of the lung microbial ecosystem, creating a dysfunctional microbiota. This would cause excessive activation of the Natural Killer cells, creating a high level of bacterial lung infection [22]. The presence of a pro-inflammatory background caused by bronchiectasis could lead to serious problems in controlling asthma.



On the other hand, severe asthma could lead to airway damage, including the development of bronchiectasis. The existence of a direct causal link between the two diseases mediated by mucus and inflammation is suggested by recent evidence [23]. These authors hypothesize that in the presence of stagnant mucus, pathogens at a small airway level and lower activity of phagocytosis, as usually described in asthmatic patients, bronchiectasis could develop through a vicious circle like the ‘Cole’ one but characterized by eosinophilic inflammation as primum movens for bronchial remodeling [24,25].



Ideally, future long-term longitudinal studies will be able to demonstrate if these hypotheses are valid or not but at the present time, we should possibly consider both possibilities as plausible, although clinical implications in terms of prevention of disease progression are not clear. While follow-up of asthma is well characterized in all patients and similarly across the different centers in the study, the follow-up of bronchiectasis is extremely poor.



Indeed, our study placed significant emphasis on inflammation, as evidenced by the widespread utilization of systemic inflammatory markers (such as CRP, WCC, and ESR) and FeNO at all observation points. However, the investigation into potential bronchial infections remained inadequate. The performance of sputum cultures across the centers was notably lower than anticipated, marked by extreme heterogeneity and inconsistent follow-up assessments. It is worth noting that the presence of potential pathogenic microorganisms is quite common in asthma patients who exhibit typical symptoms of productive cough and mucopurulent sputum [4,26]. Specifically, the repeated isolation of Haemophilus influenzae and, even more concerning, Pseudomonas aeruginosa can signify the presence of chronic bronchial infection, leading to poorer clinical outcomes. This includes an increased risk of exacerbations, decreased lung function, reduced quality of life, and diminished life expectancy in respiratory patients with such infections [27,28]. Unfortunately, there is currently no consensus definition of the relationship between asthma and bronchiectasis, which has resulted in a lack of clear therapeutic recommendations. This ambiguity may be a primary reason behind the insufficient microbiological investigation in asthma patients. Additionally, the use of inhaled antibiotics, which is recommended for certain bronchiectasis patients, may not be easily tolerated by severe asthma patients, further complicating their treatment.



In general, the best therapeutic management of asthma patients with bronchiectasis is still to be elucidated; for instance, the high doses of inhaled corticosteroids required for the management of severe asthma are theoretically associated with an increased risk of hospitalization for respiratory infections [1] and conceptually associated with asthma exacerbation; thus, creating a real vicious circle. So, stopping the use of oral corticosteroids is a priority in patients with asthma and bronchiectasis, especially in the more critically ill patients with severe asthma, anticipating, where possible, the step up with biologicals. This approach becomes more interesting today in the light of the identification of super-responders to biologicals that, according to the definition of Upham et al., are asthmatics that can reach an exceptional level of asthma control until a more ambitious remission of the disease [29,30,31]. Often, those super-responder patients present other comorbidities, such as TH2, as well as nasal polyposis or bronchiectasis that need to be taken into consideration in the clusterization of asthmatic patients, which is crucial to make precision medicine [32]



However, if phenotyping of asthma is considered fundamental for appropriate therapy, as demonstrated by the large use of specific tests, questionnaires, and biologic treatments in these patients, relatively poor knowledge is available in bronchiectasis; in fact, almost none of the patients received appropriate therapy or follow-up for bronchiectasis. Only in the last 2 years, research has approached the biological characterization of inflammation in bronchiectasis more seriously. Indeed, a significant U-shaped relationship has recently been observed between blood eosinophil count and the severity of exacerbations in bronchiectasis. This relationship was more prominent in the eosinopenic group. Notably, treatment with inhaled corticosteroids (IC) reduced both the frequency and severity of exacerbations, but this effect was observed only in the eosinophilic group [33]. Similarly, different drugs are being tested to contrast excessive neutrophilic inflammation [34]. In carrying out the assessment of bronchiectasis, the execution of diagnostic tests such as that of the AAT should be discussed with the patient. It is a hereditary disease without curative treatment and, thus, it may be that not all patients would wish to be examined [35].



One limitation of our study is that we did not conduct certain essential differential diagnostic tests for asthma during the enrollment process. These tests include assessments for immunodeficiencies, primary ciliary dyskinesia, congenital bronchiectasis, and collagen diseases. Consequently, we cannot definitively assert that all included patients are solely asthma cases.



Another limitation of the study is that we have no data on the type and location of bronchiectasis.



In summary, despite the increasing scientific interest in this topic, the current study highlights the existence of a diverse range of approaches in the management plans for patients with severe asthma and bronchiectasis, with significant variations observed among different healthcare centers. Moreover, no consensus exists today on the most appropriate clinical approach and, in clinical practice, the management of asthma associated with bronchiectasis is highly heterogeneous. For all these reasons, we consider that further efforts are required to improve awareness of the role of bronchiectasis in asthma and to achieve consensus and evidence-based recommendations for this challenging clinical entity.
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