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QuestionQuestion 

How many therapies are currently FDAHow many therapies are currently FDA 
approved for the treatment of non-CF 
bronchiectasis?bronchiectasis?

1 01. 0
2. 1-2
3. 3-5
4 More than 54. More than 5



AnswerAnswer

How many therapies are FDA approved forHow many therapies are FDA approved for 
the treatment of non-CF bronchiectasis?

1. 0
2. 1-2
3. 3-5
4. More than 5



SummarySummary

• There are no current therapies for non-CFThere are no current therapies for non CF 
bronchiectasis

• Questions?



Issues to considerIssues to consider

• Bronchiectasis is not Cystic FibrosisBronchiectasis is not Cystic Fibrosis
• What works for CF may not work for 

bronchiectasisbronchiectasis
• Our highest quality data for therapies we 

f tl i CF b hi t ifrequently use in non-CF bronchiectasis 
comes from CF studies



Issues to considerIssues to consider

• We don’t know what outcomes to measureWe don t know what outcomes to measure 
in bronchiectasis 

Therapies that we think have benefit usually– Therapies that we think have benefit usually 
don’t improve FEV1 in this disease

– Frequency of exacerbations is a toughFrequency of exacerbations is a tough 
endpoint for unfunded studies

– QOL may be one of the most importantQOL may be one of the most important 
endpoints

– FDA has not generally accepted QOL as the g y p Q
primary outcome



Therapies 800 patients
Inhaled bronchodilator 498 (62%)
Airway clearance 383 (48%)
Inhaled steroids 336 (42%)
Macrolides 239 (30%)
Mucolytic 178 (22%)
Oral steroids 111 (14%)
oxygen 82   (10%)yg ( )



TreatmentTreatment

• Mucus clearance regimensMucus clearance regimens
• Mucoactive agents

A ti i fl t t• Anti-inflammatory agents
– Macrolides
– Inhaled Corticosteroids

• Inhaled Antibiotics



Mucus clearance-Vicious cycle 
hypothesis



Mucus clearance
• Chest physical therapy

D i• Devices
– Positive pressure/vibratory

• Acapella
• Aerobika

Fl tt• Flutter
– High Frequency Chest Wall Oscillation



Airway clearance devicesAirway clearance devices

• Cochrane reviewCochrane review
– 7 studies, total of 105 patients

• Only 2 studies 6 months or greater• Only 2 studies 6 months or greater
– Conclusions

• They are safeThey are safe
• HFCWO may improve lung function short term
• The devices probably increase volume of mucus p y

clearance
• May improved perceived ease of mucus clearance

N id f ff t b ti l• No evidence of effect on exacerbations or long 
term prognosis



HFCWO vs PEP/vibratoryHFCWO vs PEP/vibratory

• If we assume that some method of airwayIf we assume that some method of airway 
clearance is important, this is probably the 
most important question given cost andmost important question, given cost and 
treatment burden

Limited data– Limited data
– In a 2 week crossover pediatric study, 

improved spirometry no difference betweenimproved spirometry, no difference between 
HFCWO and traditional chest physiotherapy

Gokdemir, Pediatr Pulmonol, 2014



3-Way HFCWO study
Changes in lung function after 15 days ofChanges in lung function after 15 days of 

therapy

Nicolini, BMC Pulmonary Medicine, 2013



Mucoactive agentsMucoactive agents

• Theory is that by decreasing viscosity ofTheory is that by decreasing viscosity of 
the mucus, can be cleared more easily

Decreased inflammation– Decreased inflammation
– Improved quality of life

It k f CF• It works for CF



Mucoactive agentsMucoactive agents

• MucolyticsMucolytics
– Dnase

• Hyperosmolar agents
– Mannitol
– Hypertonic saline



rhDNase in non-CF bronchiectasisrhDNase in non CF bronchiectasis

O’Donnell, Chest, 1998, ,



Hyperosmolar AgentsHyperosmolar Agents

• Hypertonic saline (7%)Hypertonic saline (7%)
• Mannitol



Hypertonic SalineHypertonic Saline

• One small study blinded to NS vs HSOne small study, blinded to NS vs HS
• Cross over design

F i l d i t ti• Four single day interventions
– Active cycle breathing (ACB)
– Nebulised terbutaline, ACB
– Nebulised terbutaline, then NS, then ACB
– Nebulised terbutaline, then 7% saline, then 

ACB



Hypertonic SalineHypertonic Saline

• HS associated withHS associated with
– Increased mucus clearance

Improved subjective ease in expectoration– Improved subjective ease in expectoration
– Decreased sputum viscosity

Marginal improvement in FEV1– Marginal improvement in FEV1
Kellett, Resp Med, 2005



Nicolson, Respir Med, 2012



SGRQSGRQ



Inhaled MannitolInhaled Mannitol
Time to exacerbation 
reducedreduced

Annual exacerbation rate 
not reducednot reduced
SGRQ improved more 
than control
Antibiotic days reduced
(26 vs 20 days)

Bilton, Thorax, 2014



Anti-Inflammatory TherapyAnti Inflammatory Therapy

• MacrolidesMacrolides
• Inhaled corticosteroids



Why macrolides?Why macrolides?

• Effect on pathogens?Effect on pathogens?
– Inhibit exotoxin production
– Inhibit quorum sensingInhibit quorum sensing
– Inhibit bio-film production

• Direct immunomodulatory/anti-Direct immunomodulatory/anti
inflammatory effects
– Decreased neutrophil recruitmentp
– Decreased mucus secretion
– Decreased cytokine production



Wong, Lancet, 2012



Macrolide effect on SGRQMacrolide effect on SGRQ



Macrolide effect on 
exacerbations

Wu, Respirology, 2014



Potential Complications of Chronic 
M lid ThMacrolideTherapy

• Macrolide resistant NTMMacrolide resistant NTM
– Must rule out NTM/ M. avium complex

infection
– Macrolide resistant M. avium complex

extremely difficult to treat, with low cure rates
• Antibiotic resistance

– Oral Streptococci
– Probably not often clinically significant

• Shift of microbiome towards 
GN /P dGNs/Pseudomonas



Potential Roles for Inhaled 
i idcorticosteroids

• Diminish progressive airway damage 
caused by chronic inflammationcaused by chronic inflammation

• Decrease mucus hypersecretion

• Treat bronchial hyper-responsivenes



Inhaled corticosteroidsInhaled corticosteroids
Randomized, blinded trial of inhaled fluticasone

Subjects: 24 patients, 50% female

Intervention: Fluticasone 500 ug BID vs 
placebo for 4 weeksplacebo for 4 weeks

Endpoints: Spirometry, sputum volume, 
b i l d i i flbacterial density, inflammatory 
mediators

Tsang AJRCCM 1998Tsang, AJRCCM, 1998



ResultsResults
No improvement in FEV1 or PEFRp
No improvement in 24 hour sputum volume or in 

sputum bacterial density

Improved sputum leukocyte density
Improved IL-1β IL-8 LTB4Improved IL 1β, IL 8, LTB4

Quality of life not measured
Obviously not designed to assess affect on lung 

function loss





Chronic Antibiotic 
Therapies

800 patients
p

Aerosol antibiotic 94    (12%)
Rotating oral antibiotic 62      (8%)g ( %)
Continuous po antibiotic 235  (29%)



Prolonged antibioticsProlonged antibiotics

• Cochrane meta-analysisCochrane meta analysis
• 9 studies

Si ifi t h t it i t t t• Significant heterogeneity in treatment
– 4 weeks-1 year
– Inhaled and oral
– Tobramycin, B-lactam, macrolide

• Significant heterogeneity in measured 
outcomes



Prolonged antibioticsProlonged antibiotics

• ConclusionConclusion
– Small benefit in symptoms

No benefit in frequency of exacerbation– No benefit in frequency of exacerbation
– Development of resistance not an obvious 

concernconcern
Davis, Cochrane Database, 2011



Aerosolized aztreonam
Log10 CFUs of P aeruginosaLog10 CFUs of P. aeruginosa
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Change in QOL-B Respiratory 
DomainDomain

Response at Day 28 (n = 83)14

Improved 61 (73.5%)
8
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12

Stable 6 (7.2%)
4
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8

Worsened 16 (19.3%)
0

2

V1 V2 V3 V4 V5 V6

Barker et al AJRCCM 2010Barker et al, AJRCCM, 2010



Phase 3Phase 3

• Aztreonam for inhalation solution inAztreonam for inhalation solution in 
patients with non-cystic fibrosis 
bronchiectasis (AIR-BX1 and AIR-BX2): ( )
two randomized double-blind, placebo-
controlled phase 3 trials
– No clinically significant benefit
– Increased treatment-related adverse events 

and discontin ations in a treonam gro pand discontinuations in aztreonam group

Lancet Respir Med 2014Lancet Respir Med, 2014



Open label gentamicin
% f ti t i d SGRQ ≥4% of patients improved SGRQ ≥4
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Double-blind RCT of inhaled 
Colistin

• Patients with bronchiectasis and chronicPatients with bronchiectasis and chronic 
Pseudomonas aeruginosa infection

Failed to reach primary endpoint– Failed to reach primary endpoint 
(exacerbation rate), although significant 
decrease in the most compliant patientsp p

– Clinically significant improvement in SGRQ

Haworth, AJRCCM, 2014



Inhaled antibiotic trialsInhaled antibiotic trials 

• Inhaled ciprofloxacin/liposomalInhaled ciprofloxacin/liposomal 
ciprofloxacin

• Two Phase III studies for patients with P• Two Phase III studies for patients with P. 
aeruginosa

I l th t ti ti ll i ifi t– In only one was there a statistically significant 
increase in time to first exacerbation, or 
frequency of exacerbationsfrequency of exacerbations

• Not approved by FDA in January, 2018



Dry powder Ciproy p p
• Phase III studiesPhase III studies
• 14 day and 28 day regimens

A i fli ti lt ith iti• Again, conflicting results with a positive 
and a negative result (positive for 14 days)

• Small increase in resistance noted
– A potentially big problem for quinolones 

• The only oral Rx for Pseudomonas

• Turned down by FDAy



Inhaled AntibioticsInhaled Antibiotics

• There is no doubt that some patientsThere is no doubt that some patients 
benefit

• “Life changing”• Life-changing
• “Grandma, you’re not coughing today

– Not placebo effect



Inhaled antibioticsInhaled antibiotics

• We do not know which are the rightWe do not know which are the right 
patients to treat

• We do not know the proper way to• We do not know the proper way to 
administer

14 / ff– 14 on/off
– 28 on/off

C i l– Continuously
• We don’t know how long to administer



SummarySummary

• We were in the golden age ofWe were in the golden age of 
bronchiectasis treatment investigation

May be over with little to show for it– May be over, with little to show for it
• Macrolides appear to be effective
• We think mucus clearance is important

– Don’t ask for evidence
• Role of inhaled antibiotics for long term 

control remains to be seen


