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Overview Cystic Fibrosis

Overview Non-CF Bronchiectasis

Airway Clearance Techniques and Regimen

Data for Airway Clearance



} Permanently dilated bronchi caused by 
chronic inflammation and infection, along 
with the clinical characteristics of chronic 
cough and sputum production.





















Chloride Stays in: Sodium and Water Follow





} Ethnicity Carrier rate Newborns with 
CF 
◦ Caucasian 1 in 29 1 in 3200
◦ Hispanic 1 in 46 1 in 8500
◦ African-Am 1 in 65 1 in 17,000
◦ Asian 1 in 90 1 in 31,000
◦ Overall US 1 in 31 1 in 3500 



• Technique first 
described by Gibson 
and Cooke in 1950s
– Chemical that stimulates 

sweating placed under 
electrode pad; saline 
under other electrode 
pad on arm

– Mild electric current is 
passed between 
electrodes

– Sweat collected





} Most important predictor of survival and most 
important cause of morbidity

} Mucoid and Non-mucoid Strains

Lyczak JB et al.  Lung Infections associated with CF.  Clin Microbiol Rev 2002
15:194.



} Pancreas
◦ Exocrine Pancreatic Function
� Nutrition
� Fat Soluble Vitamins: ADEK

◦ Endocrine Pancreatic Function
� Cystic Fibrosis Related Diabetes (CFRD)
� Increasing in prevalence
� 5% 10-14 yrs, 13% 15-19
� Type I and Type II
� Treatment is usually insulin



} Acute Exacerbation
◦ Hydration
◦ Airway Clearance
◦ Nutrition
◦ IV Antibiotics
� 2 antibiotics for 2-3 weeks: anti-pseudomonal and 

aminoglycoside, standard 14 days

Flume P et al. CF Pulmonary Guidelines. AJRCCM 2009;180: 802-808



} Trikafta October 2019
◦ Elexacaftor/tezacaftor/ivacaftor
◦ Absolute increase 10% in homozygous 508
◦ Absolute increase 14% in heterozygous/minimal 

function
◦ Covers 90% of CF patients



• 50% Five Year Survival
• Controversy
–Does it improve survival?



} Claims data analyzed from 1999-2001
◦ Prevalence of 52 per 100,000 patients
◦ Increased with age, female

} Another Claims Data Study 2000-2007
◦ 138/100,000 patients
◦ Increase in 8.7% per year
◦ Increase in female, age, Asian

} Clinical Pulmonary Medicine July 2005 Prevalence and 
Economic Burden of Bronchiectasis

} Chest August 2012 Trends in Bronchiectasis Among Medicare 
Beneficiaries in the United States, 2000 to 2007



} 136 patients (average age 12.1) who had an 
extensive work-up
◦ 67% had either immunodeficiency, aspiration, or 

primary ciliary dyskinesia



} 106 patients revealed an etiology in 93% of 
cases
◦ Autoimmune disease (33 patients)
◦ Immunoglobulin deficiency (17) 
◦ Hematologic malignancy (15)
◦ Aspiration (12)
◦ Alpha-1 antitrypsin deficiency (12)
◦ Non-tuberculous mycobacterial disease (10)



} Focal Disease
◦ Foreign Body, Airway Tumor (carcinoid), Extrinsic 

Compression
◦ Infections

} Diffuse Disease
◦ PCD, Mounier-Kuhn, Young’s Syndrome, Williams-

Campbell, ABPA, Immunodeficiency, Autoimmune



} May aspirate seeds, popcorn, unchewed food, 
nuts



Focal Bronchiectasis-
Adults



} Atypical Mycobacteria
◦ Which comes first?
◦ Study showed atypical mycobacteria with no other 

associated defect
� Older, taller, thinner women
� 37% had a genetic defect in CFTR identified





} Rheumatoid Arthritis and Sjogren’s
◦ Bronchiectasis may predate other symptoms
◦ Cause: ?single defect in CFTR

} Other
◦ SLE is rare
◦ IBD: UC>Crohns



} Airway Clearance
} Chronic Inhaled Antibiotics
} Azithromycin
} Surgery
} Pulmozyme/HTS



} Treatment of idiopathic bronchiectasis with 
aerosolized recombinant human DNase I. 
Chest. 1998;113(5):1329
◦ 24 week trial idiopathic bronchiectasis: reduced 

FEV1 and more exacerbations
◦ rhDNase was ineffective and potentially harmful in 

this group of adult outpatients in stable condition 
with idiopathic bronchiectasis.







} Indications
◦ Cystic Fibrosis
◦ Non-CF Bronchiectasis
� Non-Tuberculous Mycobacteria
◦ Neuromuscular disease
◦ Atelectasis
◦ ?COPD



} Contraindications
◦ Hemoptysis
◦ Fractured ribs
◦ Pneumothorax
◦ Foreign body aspiration



} Albuterol/ Xoponex
} Ipratropium/Atrovent, generally avoided in CF



} Hydration
} Hypertonic Saline
◦ 3,7, 10 percent

} Mucomyst, 20% solution
} Inhaled Mannitol- FDA approved, dry powder

} Little data for Mucinex



} Enzyme that cleaves DNA
} Breaks up the white blood cells for easier 

clearance
◦ In CF, showed improvements in FEV1
◦ In non-CF bronchiectasis, increased exacerbations 

and worse FEV1
� Use it in the ICU some



} Vibrating Vest





} Manual Chest Physical Therapy 1901

} 1970’s PEP devices developed with a self-
administered low-pressure device (mouth 5-
20 cm H20). 

} Since 1991, PEP devices have been modified 
and improved upon, which have produced 
devices such as the TheraPEP and Acapella.



} A physical pounding on the back
} Often combined with postural drainage





} Acapella, Lung Flute, Pep Valve, Aerobika





} Coughing
◦ Most basic ACT
◦ A reflex
◦ Good Cough and Bad Cough
� Huffing is the good cough



Means self-drainage
Use different speeds of breathing to move 

mucus. 
Phase 1: move mucus from small airway

Deep breath and air all the way out
Phase 2: Move mucus small airways to medium

Normal breath, hold it, gentle exhale
Phase 3: medium to large and out

Deep breath, hold it, exhale all the way out. No cough 
until third breath



1. Breathing Control
2. Chest Expansion Exercises
3. Forced Expiration Technique: Huffing or huff 

coughing with breathing control



} All airway clearance techniques
} Inhaler Technique
} PEP valves
} How to use the vest



} Should exercise be used as a substitute for 
airway clearance?
◦ Debatable. CF Foundation says probably not.
◦ Help to strengthen bones, manage diabetes and 

heart disease and improve mood



} Hydration!!
} Bronchorelaxant: Albuterol
} Mucolytic: Hypertonic Saline, Pulmozyme
} Vest/Manual and Huff coughing +/- Positive 

Pressure device
} Finish with inhaled steroids and antibiotics as 

needed



} Cochraine Review, January 24 2019
◦ There is little evidence to support the use of one 

airway clearance technique over another. People 
with cystic fibrosis should choose the airway 
clearance technique that best meets their needs, 
after considering comfort, convenience, flexibility, 
practicality, cost.






