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Impact of comorbidities

• Bronchiectasis is the third most common chronic airway disease after asthma and COPD.

• Different comorbidities can significantly impact on pulmonary and extrapulmonary manifestations of 

bronchiectasis, disease severity, prognosis and therapeutic management.

• Despite the high prevalence and relevance of comorbidities in bronchiectasis, their specific impact on clinical

outcomes and natural history of the disease is still indeterminate.

• Current guidelines barely include recommendations about their management since the scientific evidence is 

still scarce.  



Definition of comorbidities

Index disease Patient-centered

Comorbidity Multimorbidity

Eur Respir Rev. 2021;30:210041.



Prognostic scores of bronchiectasis 

Bronchiectasis Severity Index FACED E-FACED

Age FEV1% Exacerbation (≥ 2 exacerbation)

BMI Age FEV1%

FEV1% Colonization by pseudomonas Age

Previous hospital admission Extension (number of lobes) Colonization by pseudomonas

Number of exacerbation in previous year Dyspnea (mMRC) Extension (number of lobes) 

MRC breathlessness score Dyspnea (mMRC)

Pseudomonas colonization 

Colonization with other oraganisms

Radiological severity



Impact of comorbidities

• Bronchiectasis Aetiology Comorbidity Index (BACI)

• Dundee (UK), Galway (Ireland), Leuven (Belgium), and Monza (Italy), followed up for 5 years (n = 986)

Lancet Respir Med 2016;4:969-979.



Impact of comorbidities

• Bronchiectasis Aetiology Comorbidity Index (BACI)

Lancet Respir Med 2016;4:969-979.



Impact of comorbidities

Lancet Respir Med 2016;4:969-979.

• A prediction model incorporating both 
the BSI and the BACI was superior to 
either model alone for the prediction
of 5 year mortality rate; 
AUC 0.83 (95% CI 0.79–0.87; p=0.01 for     
combined vs BACI, p=0.008 for combined 
vs BSI).



Pathogenic mechanism of comorbidities 

Expert Rev Respir Med 2021;15:623-634.

Systemic inflammation
Rheumatoid arthritis

Inflammatory bowel disease

Immunodeficiencies

Airway inflammation

Asthma/COPD

ABPA

GERD

Shared risk factor

Cardiovascular disease

Osteoporosis

Cancer

Diabetes mellitus

United airway disease

Chronic rhinosinusitis



Chronic rhinosinusitis 

• Prevalence of chronic rhinosinusitis (CRS) in bronchiectasis : 62%  

J Allergy Clin Immunol Pract 2019;7:2004-2012.



Prevalence and implication of CRS 

• High prevalence of CRS: 62%

a. Small sample size (single center cohort)

b. Selection bias 

c. Symptom based diagnosis of CRS (over diagnosis)

d. Heterogenous etiology

• Implication of CRS 

a. Greater bronchiectasis severity (BSI) 

b. Poorer HRQOL (SGRQ)

c. Elevated levels of inflammatory markers (C-reactive protein, peripheral eosinophil count) 

d. Reduced time to first exacerbation

e. Airflow obstruction was inconsistent and there was no impact on anxiety or depression.

J Allergy Clin Immunol Pract 2019;7:2004-2012.



Results of KMBARC (1)

• Prevalence of CRS in KMBARC : 7.1% (66/931)

CRS (-) 
(n = 865) 

CRS (+) 
(n = 66) 

p value

Age (years) 64.6 ± 9.3 60.5 ± 10.7 0.001

Female 486 (56.3) 36 (54.5) 0.788

Duration (years) 3.3 ± 1.6 2.9 ± 1.6 0.136

Ever smoker 295 (34.1) 21 (31.8) 0.701

Body mass index 22.9 ± 3.4 23.1 ± 3.9 0.636

Asthma 173 (20.0) 15 (22.7) 0.283

COPD 295 (34.1) 25 (37.9) 0.387

Etiology

Post-infectious 173 (20.0) 5 (7.6) 0.013

Idiopathic 311 (36.0) 35 (53.0) 0.006

Tuberculosis 178 (20.6) 9 (13.6) 0.175

PA colonization 59 (6.8) 7 (10.6) 0.248

Sputum volume (cc/day) 26.2 ± 44.1 48.2 ± 113.3 0.130

Values are presented as mean ± standard deviation or number (%).

Accepted in Korean J Intern Med.



Results of KMBARC (2)

(C) (D) (E)



Results of KMBARC (3)



Comparison with other registries

• Other international cohorts of bronchiectasis have rarely reported the prevalence of CRS. 

Respirology 2021;26:619-621.Eur Respir J 2018;51:1701953.



Comparison with other registries

Introduction: The presence of chronic rhinosinusitis (CRS) is common in bronchiectasis, with a wide range of prevalence. Single 
center studies suggested that bronchiectasis patients with CRS had more frequent pulmonary exacerbations, but the effects on 
lung function and bacterial colonization are inconsistent. Our aim was to explore the prevalence of rhinosinusitis and its impact on 
disease severity in patients with bronchiectasis in EMBARC- a multinational bronchiectasis patient registry.

Methods: Using data on patients with bronchiectasis registered to EMBARC, we classified patients with bronchiectasis as having 
CRS according to a physician reported diagnosis of ‘rhinosinusitis’ at baseline. Regression models were used to test the effect of 
rhinosinusitis on lung function decline, exacerbations and respiratory symptoms during 1 year of follow up.

Results: Out of 10920 patients included, 2265 (20.7%) had CRS. At baseline, patients with CRS had better lung function (FEV1= 77% 
vs. 67%, p<0.0001) than patients without CRS. Patients with CRS had worse respiratory symptom score (-3.03[-1.9-(-4.2)], p<0001) 
using the QOL-B questionnaire. During 1 year of follow up, people with CRS had more frequent moderate exacerbations (OR 1.2 
[1.03-1.39], p=0.01), but less exacerbations that led to hospitalization (OR 0.6 [0.52-0.90] p<0.0001).

Conclusions: CRS is prevalent in bronchiectasis, its frequency may be underestimated in the EMBARC registry. Concomitant CRS is 
associated with more symptoms and mild- moderate exacerbations despite better lung function and less comorbidities.



CRS in bronchiectasis  

• KMBARC CRF

• No predefined diagnostic criteria for CRS in KMBARC and other international registries. 

• Absence of diagnostic criteria may have affected the low prevalence of CRS in our study

• The prevalence of CRS has been variable in general population, ranging from 1.0% – 12.1% worldwide. 

The prevalence of CRS based on symptoms and sinus radiology was 3.0% – 6.4% in Netherlands.

The prevalence of CRS was 3.86% in the fifth Korea National Health and Examination Survey.  



CRS in bronchiectasis  

Allergy 2009;64:790-797.Respir Med 2007;101:1163-1170.



Temporal relationship of CRS with bronchiectasis  

J Allergy Clin Immunol. In press. 

• In a sample representing the general population in in Pennsylvania, electronic health records was examined 
to identify CRS and bronchiectasis

• On average, CRS was identified more than 6 years before bronchiectasis.



CRS in bronchiectasis  

• United airways hypothesis
: The upper and lower airways are connected anatomically and share similar pathophysiology. 

a. The nose and sinuses are essential for filtration and humidification of inspired air.
Potentially, inflammation from CRS can lead to mouth breathing. 
Mouth breathing can promote inhalation of microorganisms, pollutants, and allergens into the lower airways. 

b. Aspiration of nasal contents from CRS could lead to infectious agents in the lower airways. 

c. Nasal allergen provocation leads to airway bronchoconstriction accompanied by a similar type 2 inflammatory response in both 
the nose and the lungs. 

d. Altered airway epithelium with loss of junctional proteins and aberrant epithelial repair to local injury has been demonstrated 
in CRS and bronchiectasis.

• Further evaluation of the relationship between CRS and idiopathic bronchiectasis is warranted. 



Prevalence and implication of depression

1Respir Med 2002;96:686-92. 2Korean J Intern Med 2010;25:51-57. 3Qual Life Res 2013;22:597-605. 
4Arch Bronconeumol 2013;49:415-420. 5Neuropsychiatr Dis Treat 2016;12:3005-10. 6Clin Respir J 2018;12:1485-94. 

Author (year) Depression Prevalence Implication

O’Leary (2002)1 HADS ≥ 8 15% (n = 111) Correlated with breathlessness and exercise performance, fatigue, and SGRQ. 

Ryu (2010)2 BDI ≥ 16 55% (n = 33) FEV1% and smoking history were independent risk factors for depression.

Olveira (2013)3 HADS ≥ 8 23% (n = 93) 
Significantly associated with SGRQ.
Not related with FEV1.

Giron (2013)4 BDI ≥ 14 34% (n = 70) Not related with SGRQ.

Ozgun (2016)5 HADS ≥ 8 21% (n = 133) 
Correlated with hemoptysis and admission to an emergency department within 
the last year.

Gao (2018)6 HADS ≥ 8 30% (n = 163) 
Not related to disease severity (BSI and FACED) and FEV1.
Sleep disturbance was the sole factor associated with depression.
Patients with either depression had more impaired SGRQ than those without.



Screening tool of depression

• Diagnostic accuracy of PHQ-9 for depression in meta-analysis

: Sensitivity of 88%, specificity of 85%, and AUC : 92.2%

Anxiety and mood 2017;53-59. 



Results of KMBARC (1)

Nondepressed
(n = 642) 

Depressed
(n = 168) 

p value

Age (years) 64.6 ± 9.1 63.3 ± 10.2 0.140

Female 355 (55.3) 97 (57.7) 0.631

Duration (years) 3.2 ± 1.6 3.3 ± 1.7 0.432

Ever smoker 216 (33.7) 56 (33.3) 1.000

Body mass index 23.3 ± 6.9 22.5 ± 3.9 0.049

FEV1 (%) 65.8 ± 20.8 60.4 ± 20.8 0.005

FVC (%) 74.1 ± 17.5 68.4 ± 17.1 0.001

Asthma or COPD 294 (45.8) 80 (47.6) 0.737

Number of exacerbation 1.2 ± 1.9 2.0 ± 3.7 <0.001

Hospitalization 99 (15.4) 42 (25.0) 0.005

Etiology

Post-infectious 249 (43.7) 60 (38.5) 0.281

Idiopathic 229 (40.2) 66 (42.3) 0.698

PA colonization 46 (7.3) 16 (9.6) 0.412

Sputum volume (≥ 30cc/day) 253 (39.4) 64 (38.1) 0.825

Radiological extent (≥ 3 lobes) 342 (53.3) 96 (57.1) 0.418

• Prevalence of depression (PHQ-9 ≥ 10): 20.7% (168/810)

BMC Pulm Med 2021;21:306.



Results of KMBARC (2)

(a) (b)



Results of KMBARC (3)

(a) (b)

BHQ, Bronchiectasis Health Questionnaire; FSS, Fatigue Severity Score.



Results of KMBARC (3)

• This multicenter study found a 20.7% 
prevalence of depression in bronchiectasis.

• The depressive symptoms were aggravated 
as bronchiectasis worsened (severity) and 
strongly correlated with quality-of-life and 
fatigue symptoms.

• Dyspnea and frequent exacerbations were 
identified as clinical factors associated with 
depression. 



Cognitive impairment in bronchiectasis

Respir Care 2015;60:1610-5.

• Wechsler Adult Intelligence Scale

• Hospital Anxiety and Depression Scale

• Borg scale (dyspnea) 



Cognitive impairment in bronchiectasis

Respir Care 2015;60:1610-5.

a. Negative relationship of age, anxiety, and depression scores 
Positive relationship of oxygen saturation and BMI  

b. Full-scale IQ scores were negatively associated with depression scores 
and positively associated with lung function and oxygen saturation.

• Low cognitive ability in subjects with bronchiectasis was associated with reduced lung function, more serious
hypoxemia, and greater depressive symptoms.



Cognitive function in asthma

Ann Allergy Asthma Immunol 2021;126:69-74.

• Montreal Cognitive Assessment (MoCA) was used to screen for cognitive impairments.

• 44.1% (n = 89/202) indicated cognitive impairment.

• Longer asthma duration and lower lung function were more associated with cognitive dysfunction. 



Cognitive function in asthma and COPD

Eur Respir J 2010;35:913–922.

Asthma
• Transient hypoxia, high rate of depression and anxiety disorders, and corticosteroid therapy could lead to 

poor cognition in asthma.
• Cognitive impairment is a predictor of non-adherence in patients. 
• Adult asthma increases dementia risk in a nationwide cohort study (Taiwan) 

: HR of dementia was 1.27 (1.15-1.41)

COPD
• Rate of neuropsychological deficit rose from 27% in mild hypoxemia to 62% in severe hypoxemia
• Key mechanism for cognitive dysfunction in COPD are hypoxia and inflammation.  

Potential factors thought to effect cognitive function in COPD

J Epidemiol Community Health 2015;69:123-128.



MoCA

J Geriatr Psychiatry Neurol 2008; 21: 104–10.

• Montreal Cognitive Assessment (MoCA)

a. Mild Cognitive Impairment (MCI) refers to a transitional state between the cognition of normal aging and 
mild dementia. 

b. MCI is now recognized as a high-risk state of Alzheimer’s disease.
c. The Mini-Mental State Examination (MMSE) is most widely used for screening cognitive impairment, 

including dementia. 

• MoCA is a neurocognitive test designed to screen for MCI. 
It scores from 0 to 30, where higher scores indicate better cognition and a score below 26 indicates cognitive 
impairment corresponding to MCI and AD. It can be administered in 10 minutes.

• Korean version of MoCA was used, with a sensitivity of 89% and specificity of 84% for screening MCI, using a 
cutoff score of 23.



MoCA

J Am Geriatr Soc. 2005;53:695-699.

https://www.mocatest.org

J Neurol 2021;268:1615-1622.



MoCA



ABPA

• Prevalence of allergic bronchopulmonary aspergillosis (ABPA)
: 4% (range 1% – 8%) in patients with bronchiectasis  

Clin Chest Med 2022;43:99-125.



Diagnostic criteria of ABPA

J Allergy Clin Immunol Pract 2021;9:328-35.

(1977)

(2013)



Diagnostic criteria of ABPA

J Allergy Clin Immunol Pract 2021;9:328-35.

• Diagnostic performance: Patterson (1977) < ISHAM (2013) < Modified ISHAM (2021)



New diagnostic criteria of ABPA 

• Modified ISHAM criteria

Presence of all the following:

1. Asthma.
2. Aspergillus-specific IgE > 0.35 kUA/L
3. Serum total IgE > 500 IU/mL

And at least 2 of the following:
1. A. fumigatus specific IgG > 27 mgA/L
2. Bronchiectasis on CT chest
3. Peripheral blood eosinophilia > 500 cells/μL.

J Allergy Clin Immunol Pract 2021;9:328-35.



New diagnostic criteria of ABPA

J Allergy Clin Immunol 2021;147:1261-68.

• Modified criteria proposed by Japan research group



Biologic treatment of ABPA

Ther Adv Respir Dis 2020;14:1753466620961648.

• 32 studies (30 studies with asthma), 161 patients (median age 50.3 years, 1:1 F:M) 

• Omalizumab: 17 studies (104 patients), Mepolizumab:  9 studies (32 patients)

Dupilumab: 2 studies (21 patients), Benralizumab: 2 studies (2 patients) 

• ABPA using the diagnostic criteria either by Patterson or the ISHAM.

• All patients had failed to respond adequately to steroids and antifungal therapies.

• Biologics improved the frequency of acute exacerbations, ACT asthma scores, pulmonary function, total IgE, 

and OCS requirement. 

• Evidence comes mainly from case series or case report (no RCT).



Biologic treatment of ABPA

Ther Adv Respir Dis 2020;14:1753466620961648.



Biologic treatment of ABPA

Allergy Asthma Clin Immunol 2020;16:55.

• Switching to dupilumab led to a complete resolution of pulmonary 
symptoms, exacerbations and complete withdrawal of oral steroids.



ABPA case

• 50/F

• 천식 (20년), 잦은악화로입원반복함

• Triple therapy 시행후악화없이유지중.

• 평지걸을때는문제없으나, 조금만뛰거나경사진곳오를때숨이참. 

Variable Result

Blood eosinophil 1,490 (cells/μL)

Total IgE 2,385 (IU/mL)

Aspergillus fumigatus IgE 23.2 (KU/L)

Aspergillus fumigatus IgG > 200 (U/mL)

Sputum AFB culture Negative 
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ABPA case



ABPA case

• Omalizumab 300mg for 2month, followed by dupilumab 300mg for 6months (monthly administered)  

• FEV1 (%): 45 → 46

• “경사진곳에오를때더이상숨이차지않아요“



ABPA clinical trial

https://clinicaltrials.gov/ct2/show/NCT04442269.



Summary

• CRS is closely linked to bronchiectasis, especially with Idiopathic bronchiectasis. 

• Depression is common and negative affects bronchiectasis, but undertreated. 

• Cognitive impairment is associated with poor outcome of bronchiectasis and depressive symptom. 

• New diagnostic criteria of ABPA has been recently proposed. 

However, its diagnostic performance remain undetermined in other population.  

Biologic treatment and switching to other class can help manage ABPA.

• Studies on the prevalence and clinical characteristics of Korean patients with ABPA are urgently needed.


