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Medical management of bronchiectasis
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Abstract: The medical management of bronchiectasis includes confirming the diagnosis of the disease,

evaluating the patient for possible underlying etiologies and then properly assessing the patient for

appropriate therapies. Patients with bronchiectasis are heterogeneous and a personalized approach to each

patient is needed in order to properly formulate an optimal management plan.
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Introduction

Bronchiectasis is a chronic lung disease caused by a cycle
of infection and inflammation that results in permanent
structural damage to the small airways and sometimes causes
destruction of adjacent lung parenchyma (1). Originally
described in 1819 by Laennec (2), the disease was thought to
be of waning clinical significance in the 1970’ and 1980% (3).
However, the prevalence of the disease has resurged; in
2005 it was estimated that there were at least 100,000
individuals in the United States who had bronchiectasis
unrelated to cystic fibrosis (4) and a subsequent
epidemiologic study has shown a rising prevalence with
an annual change of 8.74% per year (5). Bronchiectasis
affects people across the spectrum of age but the highest
prevalence is in women over the age of 60 years (5).
Bronchiectasis is also common in other parts of the world;
a recent publication from China reported that 1.2% of
individuals over the age of 40 years have been diagnosed
with the disease (6).

Bronchiectasis is a heterogeneous disease; severity
is variable and is impacted by the extent of lung
involvement, the microbiologic complications and co-
existing disorders. Cystic fibrosis is a well-studied cause
of bronchiectasis; this review will cover bronchiectasis
unrelated to cystic fibrosis (i.e., non-cystic fibrosis
bronchiectasis—“bronchiectasis” in this manuscript).
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Bronchiectasis may be caused by a variety of underlying
conditions including genetic abnormalities, immunologic
conditions, autoimmune diseases, obstructing airway lesions
or chronic aspiration (7). It can also be related to pre-
existing chronic obstructive pulmonary disease (COPD)
or asthma. However, even with intensive investigation for
an underlying cause, many cases are thought to be due to
prior infections (with or without clear-cut documentation)
or are considered to be idiopathic in origin (see Table 1).
A common complication of bronchiectasis is infection;
certain micro-organisms have a propensity for causing
chronic infection in patients with bronchiectasis. In many
cases, the infection occurs and becomes chronic because
of the pre-existing lung disease but infections may also
be the cause of the bronchiectasis, particularly non-
tuberculous mycobacterial infections that cause nodular
bronchiectasis (8). Patients with bronchiectasis are at risk
for exacerbations; a recent consensus statement has defined
bronchiectasis exacerbations (see Tuble 2) (9) and prevention
of exacerbations is an important goal of treatment. Patients
with frequent exacerbations are more likely to have decline
in lung function and a worse prognosis compared to those
who infrequently exacerbate (10). Two tools for assessing
prognosis in bronchiectasis are the Bronchiectasis Severity
Index (BSI) and the FACED score (11,12). Multi-morbidity
is frequent in bronchiectasis; co-morbidities including
malignancy, cognitive impairment, liver disease and
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Table 1 Etiologies of non-cystic fibrosis bronchiectasis

Common

Post infectious (after pneumonia/tuberculosis (TB)/childhood
infections)

Idiopathic (etiology not identifiable at time of diagnosis)
Diagnosed in the presence of other lung diseases
Chronic obstructive pulmonary disease
Asthma
Chronic aspiration
Less common
Autoimmune disorders
Rheumatoid arthritis
Sjogren’s syndrome
Genetic diseases
Alpha one antitrypsin disease
Cystic fibrosis
Primary ciliary dyskinesia
Connective tissue diseases
Tracheobronchomegaly (Mounier-Kuhn Syndrome)
Marfan’s disease
Cartilage disease (Williams-Campbell Syndrome)
Hypersensitivity
Allergic bronchopulmonary mycosis
Immune deficiency
Immunoglobulin deficiency
HIV infection
Inflammatory bowel diseases
Ulcerative colitis
Crohn’s disease
Airway obstruction
Tumor

Foreign body

cardiovascular disease have a negative impact on outcomes (13).
Medical management of patients with bronchiectasis
include the following steps: (I) confirmation of the
diagnosis; (II) evaluation for underlying disorders,
particularly for treatable processes; (III) multi-modality
approach to care, personalized to the individual patient.
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Table 2 Definition of a bronchiectasis exacerbation. From: Hill AT
et al. (9)

A person with bronchiectasis with a deterioration in three or
more of the following key symptoms for at least 48 hours:

1. Cough
2. Sputum volume and/or consistency

3. Sputum purulence

4. Breathlessness and/or excise tolerance
5. Fatigue and/or malaise

6. Hemoptysis

AND a clinician determines that a change in bronchiectasis
treatment is required

Confirming the diagnosis of bronchiectasis

Patients with bronchiectasis present to health care
providers with symptoms of chronic cough, chest
congestion and sputum production; they generally report
a history of frequent lower respiratory tract infections.
Associated symptoms include wheezing, chest discomfort,
hemoptysis, fever, malaise and fatigue. Though a routine
chest radiograph can sometimes suggest the presence of
bronchiectasis, a high resolution computed tomography
(HRCT) scan is the “gold standard” for confirming the
presence of bronchiectasis and the extent of disease (14).
Figure 1 shows the typical findings seen on HRCT
imaging. In order to assess the microbiologic component
of the disease a lower respiratory tract sample needs
to be sent for cultures and the microbiology needs to
be monitored at intervals. Sputum or bronchoalveolar
lavage specimens should be cultured for routine bacteria,
mycobacteria and fungi.

Evaluation for underlying causes of bronchiectasis

British and European guidelines recommend a routine
“bundle” of tests for a patient newly diagnosed with
bronchiectasis (14,15). These include a differential blood
count, serum immunoglobulins (total IgG, IgA and IgM)
and testing for allergic bronchopulmonary aspergillosis
(ABPA). Others suggest also checking for alpha one anti-
trypsin deficiency, cystic fibrosis, primary ciliary dyskinesia
(PCD), autoimmune diseases and chronic aspiration.
Bronchoscopy may be indicated, particularly if there is focal
bronchiectasis and hence the need to rule out an obstructing
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Figure 1 Representative CT slices demonstrating bronchiectasis. (A) Shows bilateral bronchiectasis with mucus plugging and diffuse

bronchiolitis; (B) shows localized bronchiectasis in the left lower lobe and minimal changes in right middle lobe.

airway lesion. There is consensus that a standardized
protocol is useful in the initial evaluation but needs to be
tailored to the individual patient and informed by taking a
detailed history from the patient (7,14). Important elements
of the history include the duration of symptoms, the
presence or absence of childhood respiratory symptoms,
the family and exposure history of the patient and whether
the patient has any associated conditions including chronic
sinus disease, gastrointestinal or swallowing problems,
infertility, auto-immune diseases.

Approach to management of the patient with
bronchiectasis

The treatment plan for the bronchiectasis patient should
include the following elements as summarized in Table 3:
(I) correction of any associated underlying disorder, if
possible; (II) attention to general clinical care including
education on nutrition, maintaining a healthy lifestyle,
receiving appropriate vaccinations (against influenza and
pneumococcal infections); (III) airway clearance therapies;
(IV) anti-inflammatory therapies, if appropriate; (V)
maintenance antibiotics if required; (VI) treatment of
exacerbations. A step wise approach to care, tailored to the
patient’s clinical condition, severity of disease and infecting
micro-organisms, is optimal.
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Correction of underlying disorders

Though rare, patients with bronchiectasis are occasionally
found to have previously unsuspected disorders such as
primary immunodeficiency or alpha one antitrypsin (A1AT)
deficiency. The US Bronchiectasis Research Registry, a
database of over 2,000 US patients with bronchiectasis,
showed that these conditions were found in a small
number (less than 5%) of registrants (19). Treatment of
immunodeficiency with immunoglobulin G may reduce the
frequency of lower respiratory infections (20); it is less clear
how impactful replacement therapy is for AIAT deficiency.
Gastro-esophageal reflux, dysphagia and micro-aspiration,
commonly present in these patients, can be mitigated by
maneuvers including elevation of the head of the bed while
sleeping, speech and swallowing therapy and anti-reflux/
prokinetic medications. Although it is unclear how much
these therapies impact bronchiectasis outcomes, a simple
common sense approach may provide benefit.

Though not all patients with bronchiectasis need to be
tested for cystic fibrosis, it is important that this disorder
be considered in all patients, regardless of age or other
demographic findings. Cystic fibrosis (CF) testing should be
considered in patients with concomitant sinus disease, gastro-
intestinal or pancreatic abnormalities, male infertility and a
family history of bronchiectasis. Therapies are now available
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Table 3 Common micro-organism identified in bronchiectasis patients

) EMBRACE (16) BAT (17) BLESS (18) )
Organism (macrolide arm) (macrolide arm) (macrolide arm) US Registry (19)
Pseudomonas 13% 14% 39% 37%
aeruginosa
Haemophilus 27% 30% 20% 10%
influenzae
Staphylococcus 3% 9% NR 11%
aureus
Moraxella catarrhalis 4% NR NR 1%
Normal flora 52% 47% 44% 7%
NTM excluded 0% Excluded 33%

to help correct cystic fibrosis transmembrane conductance
regulator (CFTR) abnormalities and potentially reverse the
airway damage in CF; hence it is important to rule out CF as
a cause of bronchiectasis.

Airway clearance

Expert consensus opinion is that regular airway clearance
therapy should be performed by all patients with clinically
significant bronchiectasis (15). Though the scientific
evidence is somewhat weak and the optimal modalities are
not defined, patients generally report benefit from airway
clearance. Mechanical modes of airway clearance include
chest physiotherapy with postural drainage, autogenic
drainage, active cycle of breathing techniques, huff/forced
cough maneuvers. Airway clearance can also be augmented
by use of devices such as oscillating positive expiratory
pressure (PEP) devices and high frequency chest wall
oscillatory “vests”. Routine exercise is also helpful and
patients may benefit from enrollment in formal pulmonary
rehabilitation programs that include several exercise
modalities and patient education. The “Bronchiectasis
Toolbox” is a comprehensive website that provides patient
instruction on airway clearance (21). Personalizing airway
clearance is important in order to optimize adherence (22).
Potential complications of airway clearance include
oxygen desaturation, chest wall injury and infection due to
inadequate device cleaning. Gastrointestinal reflux (GERD)
has also been seen in subjects using PEP devices (23) so
patients with that co-morbidity need to be cautious so as to
not exacerbate their lung disease.

Pharmacologic therapies to improve muco-ciliary
transport are also used in patients with bronchiectasis.
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Though agents like bronchodilators, guaifenesin and
n-acetyl cysteine have been historically employed, there
is little scientific evidence to support their routine use.
Hypertonic saline (7%) has shown benefit in a small study
of 32 patients (24); some patient have difficulty tolerating
7% saline but may respond favorably to 3% or 6%
concentrations. Two agents used in CF bronchiectasis, rH
DNase and inhaled mannitol, have failed to show benefit
in patient with bronchiectasis unrelated to CF (25,26).
Patients need proper training in the use and maintenance
of devices, including nebulizers and compressors. A
recommended sequencing of therapies, taken from the
CF literature, is to use bronchodilator (if required for co-
existent bronchospasm) then hypertonic saline, then airway
clearance, followed by inhaled antibiotic (if needed for
chronic infection) and then the mucolytic therapy (27).

Anti-inflammatory therapies

Inhaled corticosteroids (ICS) are commonly prescribed in
patients with bronchiectasis; a recent study showed that 17%
of patients with bronchiectasis in a large US survey group
were also diagnosed with asthma and 19% with COPD (28).
However, 55% of the overall survey group were chronically
prescribed ICS therapy even though the evidence is scant
for routine use in bronchiectasis. ICS therapy may be
potentially harmful; ICS therapy may increase the rate of
pneumonia and a study recently published from Ontario,
Canada showed that ICS use is associated with an increased
risk of nontuberculous mycobacterial (NTM) infection (29).
Oral corticosteroids have no routine role in the treatment
of chronic bronchiectasis but occasionally are beneficial
when the patient is having an exacerbation that includes
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bronchospasm.

Statin therapy has been shown to have anti-inflammatory
effects in patients with bronchiectasis (30); a recent
pilot study of 27 patients with bronchiectasis who were
chronically infected with pseudomonas aeruginosa reported
an improvement in quality of life but no change in cough
severity compared to placebo (31). More study is needed
to assess the potential role of statins in patients with
bronchiectasis.

Maintenance antibiotics

Chronic infection is a hallmark of bronchiectasis; the
US Bronchiectasis Research Registry recently reported
on 1826 patient with bronchiectasis and found that
pseudomonas aeruginosa was the most commonly isolated
organism found in 33% of registrants. Staphylococcus
aureus and Haemophilus influenza were next in frequency
and up to 50% of the subjects were also found to have
NTM infections (19). Table 3 summarizes microbiologic
data from around the world. When the patient has
frequent exacerbations (2 or 3 or more per year), targeted
chronic antibiotic strategies may be helpful in reducing
exacerbations and possibly improving quality of life.
Macrolide therapy is supported by three clinical trials
done in adult patients with bronchiectasis (16-18). In
addition to having anti-microbial effects, macrolides also
have immunomodulatory properties that appear to benefit
patients with bronchiectasis (32). The three published
trials used azithromycin 500 mg three times per week (16),
azithromycin 250 mg daily (17) and erythromycin
ethylsuccinate 400 mg twice daily (18) and all demonstrated
benefit versus placebo with regards to reducing the frequency
of exacerbations. Some concerns about chronic macrolide
therapy include the potential for disrupting the microbiologic
ecology of the lung microbiota (33) as well as the development
of resistant organisms and adverse effects including hearing
loss and cardiac arrhythmias. Additionally, macrolide
monotherapy is contraindicated when the patient is also
infected with nontuberculous mycobacteria as there is the
potential for developing N'TM macrolide resistant organisms.
Inhaled antibiotics are attractive as maintenance therapy,
particularly when the patient is chronically infected with
pseudomonas aeruginosa. However, studies to date have
not shown consistent benefit in bronchiectasis. A one
year trial of inhaled gentamicin 80 mg twice per day did
shown reduction in sputum density and a 31% rate of
pseudomonas eradication as well as fewer exacerbations;
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however the study, though placebo controlled, was not
blinded (34). Two studies using inhaled tobramycin 300
mg twice per day showed reduction in sputum density but
were not powered to assess clinical benefit and significant
side effects including cough and wheeze were seen in
those subjects (35,36). Phase II studies on novel inhaled
formulations of ciprofloxacin (dry powder and nebulized
liposomal) revealed promising results (37,38) but the recent
phase III trials did not confirm clinical benefit (39,40) and
the US Food and Drug Administration recently rejected the
new drug applications for these formulations. Two identical
studies that evaluated the effect of inhaled aztreonam for
inhalation solution also had negative results (41). Inhaled
colistin, which is in common use in Europe and the United
Kingdom, also failed to achieve its primary endpoint in a
study of 144 patients chronically infected with pseudomonas
aeruginosa although there was a signal that it benefitted
patients who were most adherent to the treatments (42).
Overall, there are many unanswered questions about
the efficacy and safety of inhaled antibiotics as chronic
maintenance treatments in bronchiectasis. The recent
ERS guidelines conditionally recommended, with low
quality of evidence, that inhaled antibiotics be considered
in patients with chronic pseudomonas infection and a high
exacerbation frequency (15). An anecdotal series from a
US center also demonstrated the effectiveness of inhaled
antibiotics in reducing exacerbations (43).

In certain parts of the world, particularly the United States,
NTM infection is a significant pathogen in bronchiectasis
patients. The US Bronchiectasis Research Registry reported
that 63% of patients had positive N'TM cultures or a history
of NTM at the time of enrollment in the registry though this
number may be an overrepresentation because of selection
bias at the enrolling centers (19). However, epidemiologic
data has confirmed an increasing prevalence in the US (44).
Not all patients with NTM infection require antibiotic
treatment but if the organism is persistent and causing
lung damage and symptoms then treatment is warranted.
Microbiologic results are needed to guide therapy; the
most common N'TM pathogens are mycobacterium avium
complex and mycobacterium abscessus. Guidelines and
consensus statements are available to help clinicians decide
on which patients to treat and what antimicrobials should be
used (45,46).

Treatment of exacerbations in bronchiectasis patients
should be guided by culture results from lower respiratory
secretions. Mild to moderate exacerbations can usually
be treated with an oral antibiotic but if the patient is
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infected with a drug resistant pseudomonas aeruginosa or
other similar pathogen then intravenous antibiotic may
be required. Recent expert opinion suggests that 14 days
of therapy may be sufficient to treat an exacerbation but
this ultimately needs to be assessed by the clinician for
the individual patient (15). At present, there are no well-
studied biomarkers that can be used to determine when the
exacerbation has resolved.

Surgery for bronchiectasis

Surgical resection is a viable option for some patients
with bronchiectasis, either to remove the most involved
part of the lung or a focal area of disease. Case series have
demonstrated the safety of this approach in experienced
centers (47,48) and the surgical approach is discussed
elsewhere in this volume.

Summary

Bronchiectasis is a resurgent disease in the US and
worldwide and patients are being diagnosed with increasing
frequency. The medical management of bronchiectasis
includes a careful confirmation of the diagnosis based
on clinical and computed tomography findings. Patients
should have a systematic evaluation of potential causes of
bronchiectasis, particularly to assess whether they have a
treatable underlying condition which might alter the course
of their lung disease. Treatment should be approached
in a step wise fashion based on severity of disease and
microbiologic findings. A multi-modality approach to
treatment is important, adding therapies as dictated by
the clinical course. Education of the patient regarding
the disease is vitally important. A multidisciplinary care
team, including pulmonary physicians, infectious disease
and immunology specialists, respiratory care practitioners
and pharmacologic experts, is of benefit to patients
with this disease. Research trials are ongoing to better
elucidate the causes, natural history and best treatments for
bronchiectasis.
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