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Objectives
•
•
•
•
•

Discuss a clinical case of bronchiectasis
Review the epidemiology of bronchiectasis
Discuss the pathophysiology and microbiology of bronchiectasis
Review the key radiologic features of bronchiectasis
Discuss the diagnostic evaluation and recommended treatment
strategies for non-CF bronchiectasis

Case Presentation
CC: 27 y/o M from Mexico
worsening SOB and productive
cough x 3 months

ROS: positive for- SOB, productive
cough, chills, nausea, vomiting, and
weight loss (20 lbs/3 months), weakness

DC from OSH 2 days PTA
PMHx: chronic cough since
childhood, recurrent PNA
(pseudomonas, mycoplasma)
Family Hx: Sister with recent
“diagnosis of CF”, age 39

Vitals:
Weight: 42.7kg T: 98.9F Pulse: 130 bpm
BP 144/77mmHg O2 sat: 85% on RA

Surgical Hx: None

Physical Exam:

Social Hx: Negative for tobacco,
illicit drug use.

Pale mucosa, accessory muscle use,
bilateral rales to the lower lung bases

Meds: Albuterol PRN/nebulization
QHS

Imaging
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2021

What is your next step?
A.
B.
C.
D.
E.
F.

Obtain more serology testing
Consult pulmonary for bronchoscopy
Obtain sputum samples
Start empiric antibiotics
More than one of the above
All of the above

Labs

Diagnostic Workup
• Sputum cultures- normal resp flora, negative for AFB
• Spirometry: FEV1- 20%, advanced lung disease
• 6MWT
• CF testing (5T screen and CF plus- negative)
• Sweat chloride testing- unable to produce x 2
• CFTR gene sequencing- no mutations identified
Now what???

Management- Non-CF Bronchiectasis
•
•
•
•

IV antibiotic therapy for Pseudomonas (14 days)
Airway clearance- Chest PT/Acapella
Nebulizer therapy, HTS, and nutritional supplements
Next step  outpatient follow up for nasal nitric oxide testing for
Primary Ciliary Dyskinesia (PCD), evaluation for lung transplant

Cystic Fibrosis in the Adult
•
•
•
•
•

Unexplained bronchiectasis
Chronic pseudomonal, NTM, S. aureus infections
Recurrent/chronic pancreatitis
Bilateral absence of vas deferens
Chronic sinusitis

Diagnosis:
One or more typical phenotypic features of CF/positive
sibling/positive newborn screen + elevated sweat Cl/two
CFTR mutations/abnormal nasal potential difference testing

Bronchiectasis
• Irreversible dilatation and destruction of bronchi
• Inadequate clearance and pooling of mucus in
the airways (CF and non-CF)
• Asymptomatic (“dry” bronchiectasis) or
symptomatic (“wet” bronchiectasis)- chronic
cough, sputum production, dyspnea, wheezing,
fatigue, and hemoptysis
• Diagnosis: abnormal dilated and thick-walled
airways on HRCT

Pathophysiology

Am J Respir Crit Care Med, 2013
https://www.atsjournals.org/doi/abs/10.1164/rccm.201303-0411CI

Epidemiology
• 350,000-500,000 adults have bronchiectasis in the U.S.
• Prevalence increases with age (peak 80-84 years) with
higher incidence in women and Asians
• Significant burden to healthcare system- $630 million
annually
• Mortality ranging from 10-16% with low FEV1 and
advanced dyspnea scores associated with higher risk
Weycker D, Hansen GL, Seifer FD. Prevalence and incidence of noncystic fibrosis bronchiectasis among US adults in 2013.
Chronic Respiratory Disease. November 2017:377-384.

Etiologies of Non-CF Bronchiectasis
Autoimmune diseases
a. Rheumatoid arthritis
b. Sjögren’s syndrome
Cilia abnormalities
a. Primary ciliary dyskinesia
Connective tissue disease
a. Tracheobronchomegaly (Mounier-Kuhn syndrome)
b. Marfan’s disease
c. Cartilage deficiency (Williams-Campbell syndrome)
Hypersensitivity
a. Allergic bronchopulmonary aspergillosis (ABPA)
Immune deficiency
a. Immunoglobulin deficiency
b. HIV infection
c. Job’s syndrome
Inflammatory bowel disease
a. Ulcerative colitis
b. Crohn’s disease

Injury
a. Post TB/Pneumonia/childhood infections
b. Aspiration
c. Smoke inhalation
d. COVID-19
Malignancy
a. Chronic lymphocytic lymphoma
b. Stem cell transplantation; graft-versus-host disease
Obstruction
a. Tumor
b. Foreign body
c. Lymphadenopathy
Other
a. α1-Antitrypsin deficiency
b. Yellow nail syndrome
c. Young’s syndrome
d. Post radiation
*Overlap with other pulmonary diseases- COPD

Idiopathic
(20-60%)

Infectious
(20-50%)

Impaired host
defense

• Post - TB
• Post - pneumonia
• NTM

Sputum cultures: bacterial, fungal
and AFB. +- Bronchoscopy

• Primary immunodeficiencies
• Acquired: HIV, hematological malignancies

IgA, IgE, IgM, IgG and IgG subtypes
Pneumococcal vaccine titers

Autoimmune and
allergic

• COPD and asthma
• Neoplasm and foreign bodies
• Tracheomalacia, Mounier-Kuhn Syndrome
• CTD: RA, Sjorgen, SLE
• IBD
• ABPA

Impaired mucociliary
clearance

• Cystic Fibrosis
• Primary ciliary dyskinesia (PCD)

Obstructive and
airway lesions

Other

• Previous injury - Aspiration, ILD –traction
bronch, Bronchiolitis obliterans, A1ATD
• Other syndromes: Marfan, Yellow Nail

Spirometry
ANA, RF, aCCP, SSA and SSB
antibodies
Sweat test x2, CFTR analysis
+- Nasal NO
AIAT level and phenotype
+- Gastrointestinal evaluation

COVID-19 and Bronchiectasis
•
•
•
•

52 M with no PMH, lifetime non-smoker
COVID-19 positive with superimposed PNA
Mechanical ventilation, total ICU LOS 38 days
Progressive bronchiectasis @ 2 weeks and 4 weeks
post admission

Suliman, Aasir M et al. “COVID-19-Associated Bronchiectasis and Its Impact on Prognosis.” Cureus vol. 13,5 e15051. 16 May. 2021,
doi:10.7759/cureus.15051

•
•
•
•

Imaging Findings

Increased broncho-arterial ratio >1/ 1.5
Lack of bronchial tapering
Signet ring sign
Different morphologies

(Radiographics, 2015)
Am J Respir Crit Care Med, 2013
https://www.atsjournals.org/doi/abs/10.1164/rccm.201303-0411CI

(Chest Medicine, 2015)

Differentials by Location
•
•
•
-

Upper lung
CF
Sarcoid
Mid/central lung
Allergic bronchopulmonary aspergillosis
Mycobacterium avium complex
Lower Lung
Chronic infection
Conditions predisposing to chronic infection (immotile cilia, immunodeficiency,
recurrent aspiration, A1AT, IBD, idiopathic bronchiectasis).

Microbiology
•Prospective study: microbiologic profile in patients with primarily idiopathic bronchiectasis (89
patients; follow up period of 5.7±3.6 years).
•Initial follow up: Non-typeable H. influenzae (47% of patients) followed by P. aeruginosa (12%)
and Moraxella catarrhalis (8%); post follow up- similar results.
•Some studies have shown P. aeruginosa to be more prevalent in NCFB
•P. aeruginosa has been shown to correlate with severe disease, a greater decline in lung
function, more frequent exacerbations, and reduced quality of life compared with other bacteria.
•Gram positive: S. aureus- lower incidence in NCFB compared to CF, MRSA (18%), S.
pneumoniae
•NTM: Mycobacterium avium and Mycobacterium abscessus complex

King, et al (2007)

•
•
•
•
•
•
•
•
•
•
•

Diagnostic Evaluation

HRCT
Sweat chloride testing, mutation analysis of the CFTR gene
Immunoglobulins (IgG, IgG subclasses, IgA, IgM)
ABPA- total IgE, Aspergillus IgE/IgG, eosinophil
Sputum smear and culture for bacteria, mycobacteria, and fungi
HIV, A1AT
RF, ANA, SSA, SSB antibodies
Nasal nitric oxide testing- PCD
PFTs
Bronchoscopy (cultures negative, high suspicion, unable to produce sputum)
GI evaluation (aspiration)
Am J Respir Crit Care Med, 2013
https://www.atsjournals.org/doi/abs/10.1164/rccm.201303-0411CI

Treatment Strategies
•
•
•
•
•
•

Treat the underlying cause, if possible
Reduce the number of exacerbations
Improve QOL
Antimicrobial therapies aimed at specific pathogens
Reduce airway inflammation
Mobilization of secretions: mechanical and pharmacologic

Management
• Hypertonic saline- reducing sputum viscosity and aiding clearance
(3% and 7% similar efficacy)
• Pulmonary rehabilitation  increased distance on 6MWT and
QOL (BID, 6 weeks)

Imam, Jaafer Saadi, and Alexander G. Duarte. “Non-Cf Bronchiectasis: Orphan Disease No Longer.” Respiratory Medicine, W.B. Saunders, 27 Mar. 2020,
https://www.sciencedirect.com/science/article/pii/S0954611120300809.

Airway Clearance
• Chest physiotherapy,
oscillatory positive
expiratory pressure device,
high-frequency chest wall
oscillation, active cycle
breathing, manual chest
percussion)
• 2-3x a day
• Increased distance on
6MWT and QOL

Pharmacologic Management
• Treating reversible causes (immunoglobulins, steroids for ABPA, COPD, IBD,
aspiration)
• NCFB and recombinant DNase: more frequent exacerbations,
hospitalizations, as well as antibiotic and corticosteroid prescriptions
compared to the control group
• Bronchodilators- benefit not clearly demonstrated
• Antibiotics- (14 days for a severe exacerbation- IV)
• ICS: A systematic review of the short term (<6 months) and long-term effects
(>6 months) reported no improvement in pulmonary function tests, rate of
exacerbations or health related outcomes

Bronchiectasis Exacerbation
• 3 or more symptoms >48 hours: cough, sputum
volume/consistency, sputum purulence, breathlessness/exercise
tolerance, fatigue/malaise and hemoptysis (ERS).
• 14 days of therapy for exacerbations, based on previous sputum
microbiology
• 7-10 days if mild bronchiectasis
• Long term antibiotics if 3 or more exacerbations in 12 months
• Systemic corticosteroids do not alter the rate of FEV1 decline

Antibiotic Therapy
Eradication

New growth of
Pseudomonas
14d course of
Ciprofloxacin +
Tobramycin/Colistin

Suppression

Inhaled treatment
Macrolides

Acute
Exacerbation

IV or PO for 14d
Directed by prior
cultures if available

Purpose
To describe the clinical effects of inhaled Tobramycin in P.
aeruginosa density in sputum and eradication, lung function,
bacterial resistance, and exacerbations requiring hospital
admission, in patients with NCFBE colonized by P.
aeruginosa.
Method
RCTs (5 studies, n-=211) comparing inhaled tobramycin to
other antibiotics vs placebo in patients with NCFBE.
Conclusions
2 studies reported a significant but transitory decrease in P.
aeruginosa density in sputum as compared to placebo. There
was a small difference in the eradication of P.
aeruginosa among groups, although with very wide
confidence intervals. Tobramycin reduced the rate of hospital
admissions but no frequency of exacerbations. There was no
evidence of an increased rate of bacterial resistance but was
associated to respiratory adverse effects.

Macrolide Therapy
• Anti-inflammatory: 500mg QD, or 250mg MWF
• 3 published trials: BLESS, BAT, EMBRACE (erythromycin, azithromycin- best
evidence)
• Reduced exacerbations
• Reduced sputum volume
• Improved lung function (2/3 trials)
• Trend toward improved QOL
• No evidence of new pathogens
• Check liver function, EKG, hearing test, rule out NTM prior to initiating

Neutrophil Elastase (NE) Inhibitors
• NE found in increased levels in the sputum of patients with
bronchiectasis, especially in exacerbation
• Brensocatib- inhibitor of dipeptidyl peptidase 1 (DPP1) which
activates NE
• 20-40 percent reduction in exacerbations in a total of 256
patients/24-week period (NEJM, 2020)
• Statins with modulatory effects on neutrophils- future?

Surgical Management/Transplant
• Method of choice in unilateral and localized bronchiectasis once failed
medical therapy, hemoptysis, recurrent PTX
• No set transplant criteria
• Mortality outcomes vary in reports, less data in non-CF patients
• UF retrospective review (ERS Journal 2022)- similar ourcomes
• Transplant referral: <65 years old or FEV1 is <30% with rapid progressive
respiratory disease
• Earlier transplant referral: poor lung function and massive hemoptysis,
severe secondary pulmonary hypertension, ICU admissions, or respiratory
failure (particularly if requiring NIV)
T Hill A, L Sullivan A, D Chalmers J, et a l. British Thoracic Society Guideline for bronchiectasis in
adults, Thorax 2019;74:1-69

Complications
•
•
•
•
•

Respiratory failure
Pneumothorax
Hemoptysis
Sinus disease
Cardiac dysfunction right ventricular and left ventricular systolic
and diastolic dysfunction
• Pulmonary hypertension
• Anxiety

Prognosis
• Decline of 50 mL/yr in FEV1 in patients with non-CF
bronchiectasis
• Chronic colonization by Pseudomonas aeruginosa
• Mortality due to bronchiectasis is highest in patients with chronic
hypoxemia, hypercapnia, and radiographic extent of disease.
• Poor prognosis when admitted to the ICU for respiratory failure60% 4-year survival rate found in one cohort.
• Palliative care planning

Bronchiectasis Severity Index (BSI)
• Strong predictor of morbidity and mortality and predicts one- and four-year morbidity and
mortality (Chalmers et al 2014) for patients with non-CF bronchiectasis.
• Age, BMI
• FEV1 predicted
• Previous hospital admission
• Exacerbations in the past year
• MRC breathlessness score
• Pseudomonas colonization
• Colonization with other organisms
• Radiological severity (lobes involved)

Take away points
• What looks like CF is not always CF and its important to
recognize the causes of non-CF bronchiectasis.
• Treatment for non-cystic fibrosis bronchiectasis differs in
certain aspects from cystic fibrosis bronchiectasis and
often lacks evidence.
• Early transplant referral should be considered in patients
who fail medical therapy.

Questions/Thank You!
anita.singh@jhsmiami.org
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