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Bruguera Dan Sanchez Berenguer Carlos Martı́nez Rivera

PII: S0300-2896(25)00149-8

DOI: https://doi.org/doi:10.1016/j.arbres.2025.04.013

Reference: ARBRES 3794

To appear in: Archivos de Bronconeumologia

Received Date: 30 March 2025

Accepted Date: 14 April 2025
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The coexistence of bronchiectasis and asthma has been recognized for some time1. In patients 

with severe asthma, it is estimated that between 30% and 50% may present with 

bronchiectasis as a comorbidity2–5. This prevalence is notably higher among older individuals2, 

those with more severe asthma2,3, frequent sputum production3, or concomitant 

gastroesophageal reflux disease4. The presence of bronchiectasis in asthmatic patients has 

been associated with poorer lung function5–7, increased exacerbation rates, and a higher 

frequency of hospitalizations4–7. 

Biologic therapies have demonstrated efficacy in improving disease control in patients with 

severe, uncontrolled asthma8. These therapies target key inflammatory pathways and have led 

to significant reductions in exacerbations, improvements in lung function, and better symptom 

control. However, it remains uncertain whether the presence of bronchiectasis alters the 

response to biologic treatment. While some studies suggest that bronchiectasis may be 

associated with a diminished therapeutic response8, others report clinical improvement, 

including reduced exacerbation rates, in patients with both conditions receiving biologics9. 

Given this uncertainty, the present meta-analysis aims to evaluate the efficacy of currently 

approved biologic therapies in patients with severe asthma and comorbid bronchiectasis, 

based on data derived from retrospective studies. 

The systematic review protocol was registered in PROSPERO (CRD42024608643), and the study 

adhered to the PRISMA 2020 reporting guidelines10 (see checklist in the Supplementary 

Material). 
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We conducted a systematic literature search using Medline and Web of Science to identify 

studies evaluating the effect of biologic therapy in patients with severe asthma and comorbid 

bronchiectasis from the date of their inception to Jan 31, 2025, with no language restrictions. 

We used the search terms “asthma” AND “bronchiectasis” AND “biologic”. The search was 

independently performed by four reviewers. Discrepancies were resolved by consensus, and 

any unresolved disagreements were adjudicated by a fifth reviewer.  

Inclusion criteria were: a) studies on adult patients with severe uncontrolled asthma and 

coexisting bronchiectasis; b) involving the use of any approved biologic therapy for asthma at 

the approved dose; b) comparing symptoms, pulmonary function, and/or the number of 

exacerbations between treated and control groups, or during the year prior to and the year 

following the initiation of biologic therapy. There were no exclusion criteria. 

The primary outcomes were changes in Asthma Control Test (ACT) scores, forced expiratory 

volume in the first second (FEV₁), and the number of exacerbations over a one-year period. 

For each included study, mean differences between baseline and 12-month follow-up were 

extracted for Asthma Control Test (ACT) scores, forced expiratory volume in one second (FEV₁), 

and the annual number of exacerbations. When not directly reported, mean differences and 

standard deviations were estimated from the reported quantiles using the Box-Cox method or, 

in case of quantile ties or convergence errors, the Luo and Wan formula methods11. 

A random-effects meta-analysis model was applied to account for potential inter-study 

heterogeneity. Pooled mean pre-post differences with corresponding 95% confidence intervals 

(CIs) were calculated for each outcome assuming a 0.5 correlation between baseline and 12-

month follow-up. Statistical heterogeneity was assessed using the I² statistic, with values >75% 

considered to indicate substantial heterogeneity. 

All statistical analyses were performed using R (version 4.3) and the estmeansd and metafor 

packages. A two-tailed p-value < 0.05 was considered statistically significant. 
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Figure 1 presents the flow chart detailing the study selection process. A total of five studies 

were included in the final meta-analysis12–16, encompassing 72 patients with severe asthma 

and comorbid bronchiectasis. All studies were retrospective, we did not find any randomized 

controlled trials (RCTs). The mean age of the study population was 56.1 years (SD 10.9), and 43 

patients (59.7%) were female. 

Regarding biologic therapy, 40 patients (55.5%) were treated with benralizumab, 23 (31.9%) 

with mepolizumab, 4 (5.5%) with dupilumab, and 2 (2.8%) with reslizumab. In addition, 3 

patients (4.2%) received a combination of biologic therapies: 2 received benralizumab in 

combination with omalizumab, and 1 received dupilumab with omalizumab. 

Three studies12,13,16 evaluated the impact of biologic therapy on Asthma Control Test (ACT) 

scores. Across these studies, treatment with biologics was associated with a significant 

improvement in ACT, with a pooled mean increase of 9.39 points (95% CI: 6.13 to 12.65; I² = 

93%) (Figure 2a). All five studies included in the meta-analysis12–16 assessed the impact of 

biologic therapy on the number of exacerbations. Treatment with biologics was associated 

with a significant reduction in exacerbations, with a pooled mean decrease of 4.31 events per 

year (95% CI: −6.78 to −1.83; I² = 95%) (Figure 2b). Three studies13, 14, 16 evaluated the effect of 

biologic therapy on pulmonary function. In patients with asthma and bronchiectasis, biologic 

treatment was associated with an improvement in FEV₁; however, the pooled mean increase of 

12.96 mL (95% CI: −4.38 to 30.30; I² = 86%) did not reach statistical significance (Figure 2c). 

This meta-analysis, which included five retrospective studies, demonstrated a reduction in the 

number of exacerbations and an improvement in symptom control, as measured by the ACT 

questionnaire, in patients with severe asthma and comorbid bronchiectasis after 12 months of 

biologic therapy. Although FEV₁ showed a numerical increase, this improvement did not reach 

statistical significance. 
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The coexistence of bronchiectasis and asthma is not unexpected, as the two conditions may 

share common pathogenic mechanisms—whether genetic, environmental, or immunological. 

For instance, respiratory infections are considered key environmental triggers that may 

contribute to the development or worsening of either disease1. As previously discussed, the 

presence of bronchiectasis in asthmatic patients is associated with poorer lung function, a 

higher rate of exacerbations, and increased hospital admissions5,6. Furthermore, bronchiectasis 

has been linked to a greater frequency of pathogenic microorganism isolates in sputum, 

including Pseudomonas aeruginosa, Stenotrophomonas maltophilia, Haemophilus 

parainfluenzae, and Aspergillus fumigatus17. 

In our analysis, ACT scores improved significantly in the three studies that assessed this 

outcome12,13,16. Additionally, all five studies included reported a decrease in the number of 

exacerbations following initiation of biologic therapy12–16. These findings are consistent with 

those of a separate study reporting a reduction in exacerbation frequency after 12 months of 

treatment with mepolizumab, reslizumab, or benralizumab9. However, this study could not be 

included in our meta-analysis because the number of exacerbations was reported as a 

categorical variable. Interestingly, the same study also documented a decrease in oral 

corticosteroid use following biologic therapy. 

The study by Quaranta et al.18 was also excluded from our analysis, as it focused on different 

outcomes: the prevalence of clinical remission and predictors of response to biologic therapy 

in patients with asthma and bronchiectasis. Their results indicated that clinical remission 

occurred in 28.6% of patients and that baseline FEV₁ was a significant predictor of remission. 

On the other hand, several studies have suggested that the presence of bronchiectasis in 

asthmatic patients may not prevent response to biologics entirely, but may be associated with 

a relatively attenuated clinical effect9,18. Rather than indicating treatment failure, 

bronchiectasis may act as a modifying factor, possibly due to more complex inflammatory 
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profiles or underlying pathophysiological differences. Importantly, many of these studies did 

not consider the presence of chronic bronchial infection—a frequent comorbidity in 

bronchiectasis—that may influence treatment outcomes. For instance, Al-Ahmad et al. found 

that patients with bronchiectasis had a poorer response to omalizumab and benralizumab 

compared to those without bronchiectasis8. Similarly, the “Southern Italy Network on Severe 

Asthma Therapy” has reported various clinical and biological factors associated with reduced 

response to biologics in this population19–21. Di Bona et al. noted a higher prevalence of 

bronchiectasis among non–super-responders to benralizumab (28.9% vs 19.0%)19, that did not 

reach statistical significance, while Carpagnano et al. found that bronchiectasis was more 

frequent among patients who failed to achieve clinical remission (21.1% vs 13.6%)21, even 

though they did not find significant differences either. Finally, in a long-term study on clinical 

remission in severe eosinophilic asthma treated with mepolizumab, bronchiectasis—along 

with female sex, gastroesophageal reflux disease, and smoking history—was associated with a 

decrease in the achievement of long-term clinical remission20. The fact that this lower 

response is not statistically significant in these studies—likely due to sample size—suggests 

that the associated worse prognosis may occur to a lesser extent than in other conditions, such 

as gastroesophageal reflux or reduced pulmonary function. 

Our study has several limitations. All included studies were retrospective in design, inherently 

subject to selection bias and substantial heterogeneity. Furthermore, the lack of consistent 

data on respiratory pathogen isolates precluded a formal assessment of the role of chronic 

bronchial infection in modifying treatment response. Nevertheless, in the absence of 

randomized controlled trials, these retrospective studies represent the only available evidence 

and offer valuable insights into this understudied clinical scenario. 

In conclusion, biologic therapies for severe asthma are associated with reduced exacerbation 

frequency and improved symptom control, as measured by the ACT questionnaire, in patients 
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with coexisting bronchiectasis after one year of treatment. Well-designed randomized 

controlled trials are needed to better characterise the effectiveness of biologics in this 

subgroup of patients. 

 

Conflict of interest:  

The authors do not have any financial or personal relationships with people or organizations 

that could inappropriately influence their work in the present article. 

 

Funding of the research: 

This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 

 

Artificial intelligence inveolvement: 

None of the material has been produced with the help of any artificial intelligence software or 

tool. 

 

Author contribution: 

Study design: IGO, JR, AHB, NB 

Data collecting: AHB, NB, DS, CMR 

Statistical analysis: IGO, JR 

Wrote the manuscript: IGO, CM 



Page 8 of 11

Jo
ur

na
l P

re
-p

ro
of

8 

 

Read critically the manuscript: IGO, JR, AHB, NB, DS, CM 

 

References 

1. Soriano JB, Serrano J. Bronchiectasthma and asthmectasis! Eur Respir J 2016;47:1597-600. 

https://doi.org/10.1183/13993003.00289-2016 

2. Ma D, Cruz MJ, Ojanguren I, Romero-Mesones C, Varona-Porres D, Munoz X. Risk factors 

for the development of bronchiectasis in patients with asthma. Sci Rep 2021;11:22820. 

https://doi.org/10.1038/s41598-021-02332-w 

3. Padilla-Galo A, Olveira C, Fernández de Rota-Garcia L, Marco-Galve I, Plata AJ, Alvarez A, et 

al. Factors associated with bronchiectasis in patients with uncontrolled asthma; the NOPES 

score: a study in 398 patients. Respir Res 2018;19:43. https://doi.org/10.1186/s12931-018-

0746-7 

4. Coman I, Pola-Bibián B, Barranco P, Vila-Nadal G, Dominguez-Ortega J, Romero D, et al. 

Bronchiectasis in severe asthma: Clinical features and outcomes. Ann Allergy Asthma 

Immunol 2018;120:409-13. https://doi.org/10.1016/j.anai.2018.02.016 

5. García-Clemente M, Enríquez-Rodríguez AI, Iscar-Urrutia M, Escobar-Mallada B, Arias-

Guillén M, López-González FJ, et al. Severe asthma and bronchiectasis. J Asthma 

2020;57:505-9. https://doi.org/10.1080/02770903.2019.1579832 

6. Han KI, Lee H, Kim BG, Yeo Y, Park TS, Park DW, et al. The Impact of Bronchiectasis on the 

Clinical Characteristics of Non-Severe Asthma. Allergy Asthma Immunol Res 2024;16:291-9. 

https://doi.org/10.4168/aair.2024.16.3.291 

7. Kyriakopoulos C, Gogali A, Markozannes G, Kostikas K. Biologic agents licensed for severe 

asthma: a systematic review and meta-analysis of randomised controlled trials. Eur Respir 

Rev 2024;33:230238. https://doi.org/10.1183/16000617.0238-2023 



Page 9 of 11

Jo
ur

na
l P

re
-p

ro
of

9 

 

8. Al-Ahmad M, Ali A, Maher A. Factors influencing poor response to type 2 targeted 

therapies in severe asthma: a retrospective cohort study. BMC Pulm Med 2023;23:490. 

https://doi.org/10.1186/s12890-023-02786-w 

9. Bendien SA, Kroes JA, van Hal LHG, Braunstahl GJ, Broeders MEAC, Oud KTM, et al; 

Registry of Adult Patients With Severe Asthma for Optimal Disease Management Team. 

Real-World Effectiveness of IL-5/5Ra Targeted Biologics in Severe Eosinophilic Asthma 

With Comorbid Bronchiectasis. J Allergy Clin Immunol Pract 2023;11:2724-31.e2. 

https://doi.org/10.1016/j.jaip.2023.05.041 

10. Radua J. PRISMA 2020 - An updated checklist for systematic reviews and meta-analyses. 

Neurosci Biobehav Rev 2021;124:324-5. https://doi.org/10.1016/j.neubiorev.2021.02.016 

11. McGrath S, Zhao X, Steele R, Thombs BD, Benedetti A; DEPRESsion Screening Data 

(DEPRESSD) Collaboration. Estimating the sample mean and standard deviation from 

commonly reported quantiles in meta-analysis. Stat Methods Med Res 2020;29:2520-

2537. https://10.1177/0962280219889080 

12. Carpagnano GE, Scioscia G, Lacedonia D, Curradi G, Foschino Barbaro MP. Severe 

uncontrolled asthma with bronchiectasis: a pilot study of an emerging phenotype that 

responds to mepolizumab. J Asthma Allergy 2019;12:83-90. 

https://doi.org/10.2147/JAA.S196200 

13. Crimi C, Campisi R, Nolasco S, Cacopardo G, Intravaia R, Porto M, et al. Mepolizumab 

effectiveness in patients with severe eosinophilic asthma and co-presence of 

bronchiectasis: A real-world retrospective pilot study. Respir Med 2021;185:106491. 

https://doi.org/10.1016/j.rmed.2021.106491 

14. Oriano M, Gramegna A, Amati F, D'Adda A, Gaffuri M, Contoli M, et al. T2-High Endotype 

and Response to Biological Treatments in Patients with Bronchiectasis. Biomedicines 

2021;9:772. https://doi.org/10.3390/biomedicines9070772 



Page 10 of 11

Jo
ur

na
l P

re
-p

ro
of

10 

 

15. Kudlaty E, Patel GB, Prickett ML, Yeh C, Peters AT. Efficacy of type 2-targeted biologics in 

patients with asthma and bronchiectasis. Ann Allergy Asthma Immunol 2021;126:302-4. 

https://doi.org/10.1016/j.anai.2020.11.014 

16. Campisi R, Nolasco S, Pelaia C, Impellizzeri P, D'Amato M, Portacci A, et al; Southern Italy 

Network on Severe Asthma Therapy. Benralizumab Effectiveness in Severe Eosinophilic 

Asthma with Co-Presence of Bronchiectasis: A Real-World Multicentre Observational 

Study. J Clin Med 2023;12:3953. https://doi.org/10.3390/jcm12123953 

17. Bendien SA, van Loon-Kooij S, Kramer G, Huijgen W, Altenburg J, Ten Brinke A, et al. 

Bronchiectasis in Severe Asthma: Does It Make a Difference? Respiration 2020; 99:1136-

44. https://doi.org/10.1159/000511459 

18. Quaranta VN, Portacci A, Montagnolo F, Dragonieri S, Iorillo I, Lulaj E, et al. Clinical 

Remission Predictors in Non-Colonized Bronchiectasis and Severe Asthma with Type 2-

Targeted Biologic Therapy: A Retrospective Real-Life Pilot Study. J Clin Med 2024;13:6309. 

https://doi.org/10.3390/jcm13216309 

19. Di Bona D, Crimi C, D'Uggento AM, Benfante A, Caiaffa MF, Calabrese C, et al. Effectiveness 

of benralizumab in severe eosinophilic asthma: Distinct sub-phenotypes of response 

identified by cluster analysis. Clin Exp Allergy 2022;52:312-23. 

https://doi.org/10.1111/cea.14026 

20. Crimi C, Nolasco S, Noto A, Maglio A, Quaranta VN, Di Bona D, et al; Southern Italy 

Network on Severe Asthma Therapy. Long-Term Clinical and Sustained REMIssion in Severe 

Eosinophilic Asthma Treated With Mepolizumab: The REMI-M Study. J Allergy Clin 

Immunol Pract 2024;12:3315-27. https://doi.org/10.1016/j.jaip.2024.08.033 

21. Carpagnano GE, Portacci A, Nolasco S, Detoraki A, Vatrella A, Calabrese C, et al. Features of 

severe asthma response to anti-IL5/IL5r therapies: identikit of clinical remission. Front 

Immunol 2024;15:1343362. https://doi.org/10.3389/fimmu.2024.1343362 

  



Page 11 of 11

Jo
ur

na
l P

re
-p

ro
of

11 

 

Figure 1. Meta-analysis flow diagram illustrating the systematic search and screening process, 

including the number of studies meeting the eligibility criteria and those excluded. 

 

 

 

Figure 2. Forest plot of the 

a) change in Asthma Control Test (ACT) scores before the initiation of biologic therapy 

and 12 months after treatment initiation 

b) reduction in asthma exacerbations before the initiation of biologic therapy and 12 

months after treatment initiation. 

c) increase in forced expiratory volume in one second (FEV₁) before the initiation of 
biologic therapy and 12 months after treatment initiation. 

 

 


