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Today’s Topic ..

• Changes in Definition 

• Prevalence and Epidemiology

• Causes and Pathophysiology

• and Protracted Bacterial Bronchitis  

Bronchiectasis 

• Guidelines for Treatment and Management of Children  

Treatment in Children



Bronchiectasis (BE) 

• One of the most neglected diseases in respiratory medicine (by ERS) 

• A major contributor to chronic respiratory morbidity in affluent and 

less affluent countries

• Renewed interest in with the increasing appreciation of bronchiectasis 

in adults, still little research in children 

Kendig's disorders of the respiratory tract in children 9th Ed



Definition

Kendig's disorders of the respiratory tract in children 9th Ed

• a pathologic state of the conducting airways manifested by 

radiographic evidence of bronchial dilation 

• recurrent wet or productive cough and infectious exacerbations

• resulting in generalized airway obstruction and destruction with 

eventual respiratory failure



Changes in Definition 

• Irreversible dilatation of airways

- Increased bronchoarterial ratio of greater than 1-1.5

- Multidetector CT (MDCT) with HRCT reconstructions 

- At least 2 scans are required, in a “non-acute state”

• Relatively mild dilatation is frequently observed -> “reversed”   

Pediatr Allergy Immunol 2021;32:647-57
J Allergy Clin Immunol 2022;149:867-73



Suggested diagnosis pathway of bronchiectasis

Lancet 2018; 392: 866–79
Respirology 2019;24(5):413‐422



Types of Bronchiectasis  

Pneumologia 2021;69:209-217



Global incidence and prevalence of BE↑

Respirology 2019;24(5):413‐422



Respirology 
2019;24(5):413‐422

ERJ Open Res 
2021;7:00507-2021



Respirology 2016;21(8):1376-1383



Geographic 
variation in 

the 
epidemiology 

of BE 

BMC Pulm Med 2018;18(1):83



Geographic 
variation in 

the 
microbiology 

of BE 

BMC Pulm Med 2018;18(1):83



Causes of 
Bronchiectasis

BMJ 2007;335:1089-93



Cystic 
Fibrosis 

Lancet 2018; 392: 880-890



• 9년 8개월 여아 

• 4년 전부터 반복되는 기침, 가래

• PHx
- 생후 3일부터 반복되는 구토, 
- 생후 10일 경 태변흡입증후군으로 인한 

장폐색으로 수술
- 생후 1개월에 패혈증 
- 생후 3개월 폐렴으로 vent (+) ICU care 
- 생후 5개월 폐렴으로 입원시 

hyponatremia, hypochloremia 
- 6, 7세 경에도 폐렴으로 입원 
- 타병원에서 4세경부터 recurrent 

wheezing 으로 inhaler 시작한 상태 

• 가족 유전자 검사상 부모 양쪽으로부터 
각각 CFTR 변이 유전되었음 확인 



Allergy Asthma Immunol Res 2022;14(5):494-504



Primary 
Ciliary 

Dyskinesia

Lancet 2018; 392: 880-890

CCDC39, CCDC40

HYDIN 
(RSPH4A and RSPH 
c disorganization)

DNAH11, CCDC164, 
CCDC65, RSPH1 

(CCNO and MCIDAS 
with rare cilia



Oh JY, Kim KW et al. In revised. 



Pathophysiology of BE

BMC Pulm Med 2018;18:83



Lancet 2018; 392: 880–90



Pediatric BE

• c-HRCT protocols (without MDCT scans) have insufficient sensitivity to 

detect early signs of bronchiectasis in some children.

• a lower bronchoarterial ratio should be used in children 

• - the normal ratio is around 0.5 (aged <5 years), and in older children 

(<18 years), the upper limit is less than 0.8. 

Pediatr Allergy Immunol 2021;32:647-57
J Allergy Clin Immunol 2022;149:867-73



Lancet 2018; 392: 866–79

Prevalence of symptoms & 

signs related to bronchiectasis

In Children

Respirology 2019;24(5):413‐422



Causes of BE

Kendig's disorders of the respiratory tract in children 9th Ed, 
Elsevier/Saunders, 2019 

Kendig's disorders of the respiratory tract in children 9th Ed



Pediatric BE

• Making an early diagnosis in managing & preventing complications 

• abnormally increased airway dilatation - maybe reversible 

• early diagnosis with appropriate investigations can identify treatable 

underlying causes   (ex. Primary immunodeficiency) 

• early diagnosis with optimal management will improve the patient's 

and their family's QoL, reduce on‐going pulmonary damage.

Pediatr Pulmonol 2023;58:2183–2186
Respirology 2019;24(5):413‐422



Lancet 2018; 392: 866–79Framework for the development of paediatric bronchiectasis



Protracted Bacterial Bronchitis (PBB) 

• Persistent bacterial bronchitis 

• A condition that is likely a precursor, pre-bronchiectasis state 

• Airway infection using conventional bacterial culture, with neutrophilia 

on bronchoalveolar lavage (BAL) (or induced sputum)

• Without significant airway dilatation 

Kendig's disorders of the respiratory tract in children 9th Ed
Respirology 2019:24;1053-1062



Protracted Bacterial Bronchitis (PBB) 

• Chronic productive cough, daily for > 4weeks

• mostly in preschool children

• H.influenzae(m/c), M.catarrhalis, S.pneumoniae, S.aureus

• P.auruginosa, S.aureus in CF patients   

• Adenovirus – m/c viral isolate 

• Associated with airway malacia
Kendig's disorders of the respiratory tract in children 9th Ed

Respirology 2019:24;1053-1062



Pediatr Pulmonol 2016;51:225-242



Outcomes of PBB in children 

Respirology 2021;26:241–248

Total 194 children 
Median f/u duration – 59mon  

➢ ongoing symptoms – 67.5% 
➢ Bronchiectasis – 9.6% 
➢ Asthma at final – 27.1% 
(allergen sIgE (+) at baseline, 
bronchomalacia) 



Chronic Suppurative Lung Disease (CSLD)  

• a clinical syndrome where symptoms of chronic endobronchial 

suppuration exist without c-HRCT evidence of bronchiectasis

• Whether bronchiectasis and CSLD are different clinical entities or simply 

reflect a spectrum of airway disease remains undetermined.

• Both are chronic suppurative airway diseases and respond to similar 

treatment regimens.
Kendig's disorders of the respiratory tract in children 9th Ed 



BE vs CSLD

• Thus, we recommend that HRCT scans are best performed in a

nonacute state and bronchiectasis be diagnosed if symptoms of CSLD

are present when HRCT findings meet the pediatric rather than adult

radiological criteria.

Kendig's disorders of the respiratory tract in children 9th Ed, 



Pediatr Pulmonol 2016;51:225-242

Interrelationship between PBB, CSLD, and BE



European Respiratory Society 
guidelines for the management 
of children and adolescents with 
bronchiectasis

Eur Respir J 2021; 58: 2002990



In children/adolescents suspected of bronchiectasis…

• High-resolution MDCT scans with HRCT be used instead of 
conventional HRCT to diagnose bronchiectasis in children/adolescents.

(Conditional recommendation, very low quality of evidence.)

• Paediatric-derived BAR (defined by the ratio of the inner diameter of 
the airway to the outer diameter of the adjacent artery) of >0.8 is used 
to define abnormality instead of the adult cut-off of >1–1.5. (Conditional 
recommendation, very low quality of evidence stemming from the narrative review.)



Asthma-based Medications 

• Not using ICS with or without LABA routinely in either the short- or 
long-term, irrespective of stability or exacerbation. (Conditional 
recommendation, very low quality of evidence.)

• ICS maybe beneficial in those with eosinophilic airway inflammation.
• In the absence of any studies on the use with SABA in bronchiectasis, 

we cannot make any recommendation.
• For some, SABA may be beneficial as pre-airway clearance therapies.



Mucoactive agents 

• Recombinant human DNase (rhDNase) is not used routinely. (Strong 
recommendation, very low quality of evidence.)

• Bromhexine is not used routinely. (Conditional recommendation, very low 
quality of evidence.)

• Neither inhaled mannitol nor hypertonic saline are used routinely. 
(Conditional recommendation, very low quality of evidence.)

- Inhaled mannitol or 6–7% hypertonic saline may be considered in   
selected patients.



Airway Clearance

• In children/adolescents with bronchiectasis, we recommend they are 
taught and receive regular ACT or manoeuvres. (Strong recommendation, 
low quality of evidence.)

• The frequency of ACT is best individualised. 
• As children/adolescents mature, techniques may need to be changed, and 

thus the ACT type and frequency is best reviewed at least biannually by 
physiotherapists with expertise in paediatric respiratory care. 

• During acute exacerbations of bronchiectasis, children/adolescents should 
receive ACT more frequently.



Development- and 
Age-appropriate
Individualized ACT 



Use of Antibiotics 

• With bronchiectasis and an acute respiratory exacerbation, a systemic 
course of an appropriate antibiotic is used for 14 days. (Strong 
recommendation, moderate quality of evidence.)

- The empiric antibiotic of choice - amoxicillin-clavulanate,
- Depending on patient’s airway cultures, and Hx of anti hypersensitivity 

reaction 
- When the exacerbation is severe (e.g. the child/adolescent is hypoxic) 

and/or when the child/adolescent does not respond to oral antibiotics, 
intravenous antibiotics will be needed.



Eradication treatment, irrespective of Sx ? 

We suggest eradication
therapy following an
initial or new detection of
P. aeruginosa.
(Conditional recommendation
for the intervention, very low
quality of evidence.)



Long-term macrolide

• In children/adolescents and adolescents with bronchiectasis and 
recurrent exacerbations, we recommend treatment with long-term 
macrolide antibiotics to reduce exacerbations. (Strong recommendation, 
low quality of evidence.)

• Only in those who have had more than one hospitalised or three or 
more non-hospitalised exacerbations in the previous 12 months.

• With regular assessment for at least 6 months 
• Children/adolescents receiving longer treatment courses (>24 months) 

should continue to be evaluated for risk versus benefit.







In Summary 

• The global incidence and prevalence of pediatric BE unrelated to CF ↑

• Early diagnosis is a key objective in managing bronchiectasis.

• CF, primary immune deficiency, or PCD should be considered in children.

• Underlying lung diseases and auto-immune disorders are more common in

adults.

• The need for personalized treatment to improve lung function, prevent

exacerbation, and improve QoL



Thank you for your attention !!  
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