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KEY POINTS

e Bronchiectasis should be suspected when chronic productive cough and recurrent infections are

reported.

e A diagnosis of bronchiectasis requires both compatible clinical features and radiologic features to
be present, excluding traction bronchiectasis secondary to pulmonary fibrosis.

e Evaluation for etiologies should be performed and guided by clinical and laboratory features. Those
with a specific treatment, in particular, should be actively sought.

e Prognostic evaluation is important and includes evaluation for chronic airway infection.

e Therapy is guided by symptoms and prognostic assessment. A partnership between the caregiver
and a knowledgeable patient is key to treatment success.

INTRODUCTION

Bronchiectasis, a once-neglected disease, has
gained increased recognition in the past decade.
The reported prevalence of bronchiectasis is
increasing, reaching 0.25% to 0.5% of the adult
population,’ making it the third most common
chronic airways disease (after asthma and chronic
obstructive pulmonary disease [COPD]). However,
bronchiectasis is still under-recognized and it is
frequent for a patient to have symptoms for years
until a correct diagnosis is made. In this article, we
will discuss the evaluation of a patient suspected
to have bronchiectasis. We will focus on making
the correct diagnosis, evaluating the etiology, the
severity and prognosis, and the response to
treatment.

MAKING THE DIAGNOSIS OF
BRONCHIECTASIS

Historically, the diagnosis of bronchiectasis was
an anatomic-pathologic detection of dilated and
distorted bronchi as described two hundred years

ago by RTH Laennec.* In recent years, the detec-
tion of abnormal airways increased with the intro-
duction and widespread use of computed
tomography (CT) scanning. This led to the detec-
tion of individuals with radiologic bronchiectasis
with mild symptoms or no symptoms at all, and
to the recognition that bronchiectasis represents
a spectrum of etiologies and severities, with
different prognostic consequences necessitating
different approaches to management. Recent
consensus statements on the definition of bronchi-
ectasis for use in clinical trials require that both
clinical features and anatomic-radiologic features
exist to make the diagnosis.®

Clinical Features: Symptoms and Signs

The most common clinical findings reported in
bronchiectasis are cough with sputum produc-
tion, which occur in ~80% of patients..c® Less
common symptoms are dyspnea (60%) and
wheezing (29%-30%). A history of hemoptysis is
reported in 18% to 30% of patients.® Cyanosis
and finger clubbing are signs that are seen late in
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the disease course and reported in 5% to 6% of
patients.® In many patients, a history of pulmonary
exacerbations (sometimes labeled as “bronchitis”
or “pneumonia” and treated with antibiotics or
anti-inflammatory agents) may be evident before
a diagnosis is made. Typically, these events are
associated with an increase of symptom severity
with few laboratory and radiologic findings. How-
ever, in severe exacerbations, there may be fea-
tures of severe systemic inflammation.® In a
recent consensus definition of bronchiectasis for
use in clinical trials, a requirement for the exis-
tence of 2 of the 3 following clinical manifestations
was made: cough most days of the week, sputum
production most days of the week, and history of
infective exacerbations.®

Clinical Features: Demographics and
Predisposing Conditions

Bronchiectasis typically is associated with
increasing age, with a median age of 65 years and
a female predominance: in published series and
patient registries, about 55% to 60% of patients
are women. %' Bronchiectasis is known to
frequently occur in people with other airway dis-
eases—asthma,’®>'* COPD, "% and chronic rhi-
nosinusitis.’”'® Clinical features of cough and
pulmonary exacerbations are common to asthma,
COPD, and bronchiectasis; it is therefore important
to have a high index of suspicion of bronchiectasis
in a patient with asthma or COPD with cough that is
productive of sputum or has frequent infective ex-
acerbations. Likewise, a patient with chronic or
recurrent rhinosinusitis should be evaluated for
bronchiectasis if respiratory symptoms develop.

Other conditions that may predispose to bron-
chiectasis are inflammatory diseases, mainly rheu-
matoid arthritis (RA),'®-2° Sjogren syndrome,?' and
Anti-neutrophil cytoplasmic (ANCA)-associated
vasculitis,?® as well as inflammatory bowel dis-
eases (IBDs). It is acknowledged that in ulcerative
colitis, airway symptoms may develop years after
colectomy,?® possibly reflecting airway manifesta-
tions of persistent systemic inflammation.

It is easy to overlook some conditions that are
associated with bronchiectasis, especially when
the clinical features are not very suggestive, or
when several possible etiologies are present. It
has been demonstrated that when an algorithm
designed to diagnose the etiology of infection is
applied, fewer patients will receive a diagnosis of
“idiopathic” or “postinfective” and more will
receive a specific etiology.?* An etiology of “post-
infectious” bronchiectasis likely needs to be
considered only when there is clear documenta-
tion of severe infection after which persistent

symptoms developed: it is the authors’ view that
before an etiology of “postinfectious bronchiec-
tasis” is adopted, alternative and coincidental eti-
ologies should be actively sought.

Table 1 summarizes key clinical features to be
evaluated during an initial evaluation of a patient
with bronchiectasis. Fig. 1 shows common asso-
ciations and etiologies of bronchiectasis. Fig. 2
shows a patient with disfiguration of nails typical
of the “Yellow nail syndrome.”

Radiology

Bronchiectasis is defined as a combination of clin-
ical and anatomic-radiologic features of airway ab-
normalities. A chapter dedicated to the radiology
of bronchiectasis is found elsewhere in the series,
and we will focus here on the main principles of the
radiologic component of bronchiectasis.

Bronchiectasis is best imaged on high-
resolution CT scans (HRCT). According to the
Fleischner society consensus statement, morpho-
logic criteria on thin-section CT scans include
bronchial dilatation with respect to the accompa-
nying pulmonary artery (signet ring sign), lack of
tapering of bronchi, and identification of bronchi
within 1 cm of the pleural surface.?” A normal ratio
of a bronchus to its adjacent artery is reported to
be between 0.79 and 0.86,°% with a ratio of 1 or
higher considered compatible with bronchiectasis.
It is not established what is the minimal require-
ment for the number of dilated bronchi compatible
with clinically meaningful bronchiectasis. Some
clinical trials have chosen a minimal requirement
of bronchiectasis in at least 2 lung lobes,?® in
keeping with the finding that the radiologic extent
of bronchiectasis has been correlated with
severity.30-31

Certain radiologic features may be associated
with a certain etiology of bronchiectasis. Dextro-
cardia and situs inversus is the classic example
and highly suggest an etiology of primary ciliary
dyskinesia (PCD), but is not sensitive, as most pa-
tients with PCD do not have dextrocardia.*? Bron-
chiectasis localized to a limited lung lobe or
segment may suggest an endobronchial lesion—
a foreign body, or a slow-growing tumor such as
a carcinoid. Mucous plugging, tree-in bud infil-
trates, and involvement of multiple pulmonary seg-
ments were found to be associated with infection
with  nontuberculous mycobacteria (NTM).33
Several CT images of bronchiectasis are shown
in Fig. 3.

Lung Function

Lung function may be preserved in people with
bronchiectasis, especially in mild disease. In
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Diagnosis and Evaluation of Bronchiectasis

Table 1

Key clinical features to seek during an initial evaluation of a person with bronchiectasis

Clinical Feature

Typical Findings and
Comments

Clinical Relevance

History: present

A description of current
symptoms and their
onset

Any “chest infections”
(in the preceding
12 mo)

Cough, sputum
production
(consistency® and
quantity), shortness of
breath (exertion
level©)

Ask about episodes of
increased cough and
sputum purulence,
fatigue, mild fever,
hemoptysis. Look and
ask for antibiotic
prescriptions.

Bronchiectasis severity.
Young age of onset
should prompt
seeking further
clinical clues for
genetic conditions,
but also IBD and
asthma.

Exacerbation frequency
as part of a prognostic
evaluation.

History: coexisting
features and past
diagnoses

Smoking history

Persistent or recurrent
rhinorrhea, facial
pain, loss of smell

Inflammatory
conditions

Infections in
extrapulmonary sites

Hematologic and
immune conditions

Chronic or recurrent
rhinosinusitis

Rheumatoid arthritis,
Sjogren’s disease, IBD
Skin infections, eczema

Typical associations are
lymphoproliferative
disorders

Suggests coexistence
with COPD (if
obstructive
spirometry)

Chronic rhinosinusitis is
prevalent in many
etiologies, but more
so in CF, PCD, and
asthma.

May suggest a primary
immunodeficiency
May be associated with

bronchiectasis
regardless of
immunoglobulin
levels

History: past and
ongoing

Symptom onset in early
life, parental
consanguinity,
diseased family
members, a history of
neonatal respiratory
distress, middle ear
infections, sinusitis,
cardiac
malformations, OTA?
sperm defects

Symptom onset in early
life, parental
consanguinity,
diseased family
members, recurrent
pancreatitis, sinusitis,
azoospermia in men

Neonatal respiratory
distress is typical of
PCD but rarely elicited
in older patients

May point to an
etiology of PCD

May point to an
etiology of CF: usually
pancreatic sufficient if
diagnosed in adult life

(continued on next page)
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Table 1
(continued)

Clinical Feature

Typical Findings and
Comments

Clinical Relevance

History: past and
present therapies

Antibiotic use in the
past year, inhalers;
physical exercise and
airway clearance
used. What
treatments did the
patient find helpful?

Antibiotic use may
suggest
exacerbations, levels
of physical activity
may guide choice of
AW clearance and
rehabilitation
therapy.

Physical examination Body habitus

Breath frequency

Coughing

Auscultation

Other features

Short stature

Thin and tall

“wet cough” may be
heard
Rales, wheeze

Digital clubbing
Disfigured fingernails

Dextrocardia, situs
inversus

may point to onset in
early life (CF, IBD)

May suggest nodular-
bronchiectatic NTM
infection.

Tachypnea may point to
severe bronchiectasis,
or to a current severe
exacerbation

Suggestive of sputum
production

Findings usually
correlate with
symptom severity

Marker of severe disease

Suggestive of the
“yellow nail
syndrome” etiology

Highly suggestive of
PCD

Abbreviations: CF, cystic fibrosis; NTM, nontuberculous mycobacteria; PCD, primary ciliary dyskinesia.

@ OTA: oligo-, astheno-, terato-spermia.

b Sputum color and consistency may be graded according to a visual color chart.?
¢ Shortness of breath commonly evaluated using a modified medical research council (mMMRC) scale.?®

more advanced disease, spirometry often demon-
strates a reduction in both flows (eg, FEV1) and ca-
pacities (eg, FVC) that may be proportional,
typically just higher than the 70% ratio, which is
the upper limit accepted as “obstructive” limitation
in COPD.”** In a prospective evaluation of 187 pa-
tients with bronchiectasis, Radovanovic and col-
leagues demonstrated that 59% of patients had
a spirometry within normal limits, and that the
most frequently observed functional abnormality
was air trapping (70% of patients), followed by a
reduction in gas diffusion (DLCO, present in
56%), airflow obstruction (in 41%), and hyperinfla-
tion (in 16%). A true restrictive ventilatory defect
was present in a minority of patients (8%).° Owing
to the wide variety in lung function, airflow abnor-
mality is not required for making the diagnosis of
bronchiectasis but does reflect bronchiectasis
severity. A typical spirometry and plethysmog-
raphy are shown in Fig. 4.

Making the Diagnosis of Bronchiectasis and
Differential Diagnosis

Making the diagnosis of bronchiectasis requires
that both symptoms and radiological features are
present. There are cases in which radiological fea-
tures are present without symptoms, or compat-
ible symptoms without radiologic bronchiectasis.
The latter case of symptoms without bronchiec-
tasis may represent chronic airway infection and
sputum production that may be termed “chronic
bacterial bronchitis” or “chronic suppurative lung
disease.”®® These conditions, well described in
children, are thought of as predisposing to bron-
chiectasis and may require antimicrobial treatment
and follow-up. Radiologic bronchiectasis with no
symptoms does not necessitate treatment but
may warrant follow-up in case symptoms develop.

Two conditions that are conventionally not
regarded as bronchiectasis are traction bronchi-
ectasis associated with idiopathic pulmonary
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Infection:
TB, other

fibrosis (IPF), and cystic fibrosis (CF). In IPF,
anatomic bronchiectasis is typically formed from
outward mechanical traction of the bronchial walls
by the surrounding fibrotic parenchyma. This en-
tity typically is not associated with airway inflam-
mation or infection and clinical presentation is
different (dry cough and dyspnea). In CF, airway
infection and inflammation are the hallmark of
lung disease and are very similar to bronchiec-
tasis, but the extrapulmonary involvement and
specific treatments traditionally led to different
management guidelines, and exclusion from
most bronchiectasis clinical trials. However, there
is not a strong reasoning why CF is excluded from
“bronchiectasis” and PCD is not; CF may be
viewed as one of the many etiologies of bronchiec-
tasis and should be investigated in appropriate
clinical situations.

ETIOLOGIC EVALUATION

Determining the etiology of bronchiectasis is of
importance in the evaluation of patients for several
reasons. First, specific etiologies such as CF,
rheumatic diseases, and immune deficiencies
have unique therapeutic approaches. Other ge-
netic disorders such as PCD may have implica-
tions for screening of family members and for
family planning in young patients and may in the
future have specific therapies developed. Finally,
many patients would like to know the cause for
their illness even if there are no therapeutic impli-
cations. Recommendations  for  etiologic
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Fig. 1. Common etiologies and associ-
ations of bronchiectasis. The relative
areas of overlap represent the fre-
quency of bronchiectasis in people
with each disease. Some associations
exist that are not illustrated here, ex-
amples are CF and ABPA; asthma and
CRS. Diseases with a clear genetic eti-
ology are colored pink; airway dis-
eases are colored green; and
systemic inflammatory diseases are
in yellow. ABPA, allergic bronchopul-
monary aspergillosis; BOS, bronchioli-
tis obliterans; CF, cystic fibrosis; COPD,
chronic obstructive pulmonary dis-
ease; CRS, chronic rhinosinusitis;
CSLD, chronic suppurative lung dis-
ease; GORD, gastroesophageal reflux
disorder; GVHD, graft versus host dis-
ease; IBD, inflammatory bowel dis-
ease; PBB, protracted bacterial
bronchitis; RA, rheumatoid arthritis;
TB, tuberculosis.

evaluation are addressed in bronchiectasis guide-
lines and summarized in Table 2. A schematic of
the multidisciplinary approach to etiologic evalua-
tion is summarized in Fig. 5.

Fig. 2. Typical appearance of fingernails in a patient

with the “Yellow"” nail syndrome and bronchiectasis.
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Fig. 3. Imaging of bronchiectasis. (A) Situs inversus and severe cystic bronchiectasis with air-fluid levels in a young
man with primary ciliary dyskinesia. (B) Cystic bronchiectasis predominantly in the right lower lobe in a young
woman with bronchiectasis and M. simiae infection. (C) Bronchiectasis filled with mucoid contents localized to
the left lower lobe in a young man with hypogammaglobulinemia. (D) Tubular bronchiectasis in a woman
with Sjogren’s syndrome. The arrow points to a “signet ring” sign. (E) Localized varicoid bronchiectasis; bronchos-

copy revealed an endobronchial tumor (F) with histopathologic features of a typical carcinoid. (Courtesy of A
Abramovich, MD, Haifa, Israel.)

Genetic Disorders adults.®” In patients presenting with bronchiectasis
in adulthood these diseases are rare,?*3%3 never-
theless the diagnosis of a genetic disease, if one ex-
ists, is extremely important for the treatment
decisions, prognostic evaluation, and genetic
counseling for the patient and family members.
The decision to screen for genetic diseases is
primarily based on a compatible clinical

A; Nex v B

CF, PCD, and primary immune deficiencies are
important causes of bronchiectasis in children.
CF should be sought in every child with bronchiec-
tasis and is usually diagnosed in childhood. How-
ever, it is not unusual to diagnose PCD, atypical
CF, and other less common genetic disorders in
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Fig. 4. Lung function in bronchiectasis. Typical spirometry (A) and plethysmography (B) of a 69-year-old woman
with bronchiectasis and M. avium infection, demonstrating limitations in flow parameters and forced vital capac-

ity (FVC) without reversibility (A), with normal total lung capacity (TLC) and increased residual volume (RV) and
RV/TLC ratio. Resistance to flow is increased (B).
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Diagnosis and Evaluation of Bronchiectasis

Table 2

Recommended
Etiologic Evaluation:

ERS Guidelines 2017%° BTS 2019%

Recommendations for etiologic and microbiologic evaluation—a comparison between recent
management guidelines

Spanish Guidelines
2018*’

Recommended primary
bundle of tests for all
patients

Complete blood count, immunoglobulin levels, ABPA screening

Further testing for
ABPA

Specific Aspergillus IgE/skin prick test
Specific Aspergillus IgG

Further testing for
ABPA beyond IgE
only if clinical
suspicion

Further testing for
Immune deficiency

Consider measuring
baseline-specific
antibody levels
against capsular
polysaccharides of S.
pneumoniae

Serum protein
electrophoresis

Recommendation for
CF screening
according to clinical
presentation.
Suggested clinical
features that warrant
testing:

young adults, upper lobe predominance of
bronchiectasis on chest CT, sinusitis,
azoospermia, pancreatitis
Infection with S. aureus
childhood steatorrhea

family history, diabetes,
ABPA

PCD screening
according to
diagnostic
guidelines.
Suggested clinical
features that warrant

Middle ear disease, sinusitis
history of neonatal distress,
symptoms from childhood,
Male infertility
Situs anomalies
Congenital cardiac

Situs anomalies

testing: defects
Rheumatic disease Clinical evaluation for arthritis/arthralgia, morning stiffness. If present, refer
screening to serologic testing

Microbiologic testing:

Sputum culture

All patients at presentation.
Repeat at least annually

Mycobacterial culture

Not routinely, only in
clinically suspected
cases (based on
radiology findings,
symptoms, and signs)

All patients at presentation

Recommendations for etiologic and microbiologic evaluation in all patients with bronchiectasis, and features that war-
rant more detailed investigations, as recommended by clinical practice care guidelines.
Abbreviations: ABPA, allergic broncho pulmonary aspergillosis; N/A, not available; SPE, serum protein electrophoresis.

presentation, therefore a thorough history taking is
crucial as the first step in diagnosing these etiol-
ogies. A family history of respiratory disease in
other family members or known genetic disorders
in the family may also lead to screening for these
causes.

Symptoms usually, but not always, start at child-
hood or early adulthood and the characteristics of
the pulmonary disease and accompanying illness
will point to the suspicious diagnosis and lead to
specific screening tests.
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CF screening is recommended in different guide-
lines according to clinical presentation, with subtle
differences in suggesting which individuals should
undergo evaluation for CF (see Table 2).40-42
Specific imaging and clinical features should
warrant referral to diagnostic testing for CF. These
features include upper lobe predominance on CT
with a history of recurrent respiratory infections,
especially if started at an early age, chronic
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Pulmonologist

) Ascertaining the diagnosi‘ :

) Etiologic and prognostic evaluation
» Treatment recommendations

» Referral to physiotherapist and
other specialists

“ _

specialist Nurse

and clinical features

» Evaluation of patient and
family understanding of
disease and management

» Evaluation of adherence to
recommendations

and medication plan

Patient

» Reporting past and present symptoms

) Revealing relevant family history

» Recognizing and reporting exacerbations
» Providing adequate sputum for analysis
) Building care plan with physician

» Adhering to physical therapy, exercise

) Patient reported outcomes of therapy

Primary care physician

D Raising suspicion and

) ‘ -
.I
& » Managing exacerbations ..,

referring to CT

Physiotherapist

i ) Assessing needs:
& dyspnea, deconditioning,
— sputum clearance

) Assessing adequacy of
self treatments

Microbiologisi
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Cliniéql pharmacist

» Advising on drug dosége and storage
) Drug interactions

» Adverse drug monitoring
(ECG, electrolytes)
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» Proper processing of samples
D Reporting relevant pathogens

» Recommendations for
antimicrobial treatment

K

Etiologic testing:

D CF (sweat Cl, NPD...)

» PCD (Nasal NO, EM,
ciliary beat pattern)

» Immune function testing

Fig. 5. Partners in bronchiectasis diagnosis and evaluation. The diagnosis of bronchiectasis requires cooperation
between patient, general practitioner, and respiratory specialists. Etiologic evaluation requires close liaisons be-
tween referring clinicians and diagnostic specialists. Other partners in the evaluation of patients are listed in the

schematic.

sinusitis and nasal congestion, abdominal dis-
ease —including malabsorption, intestinal obstruc-
tion, acute and/or chronic pancreatitis, and male
infertility due to obstructive azoospermia. It should
be kept in mind that CF presenting as an adult with
bronchiectasis is very likely to be associated with
pancreatic sufficiency and residual function
CFTR mutations. In these cases, gastrointestinal
features (except for pancreatitis) are typically ab-
sent.*®> For this reason, the Spanish guidelines
recommend ruling out CF in every patient if
another etiology was not found, regardless of clin-
ical features.*’

The first screening test suggested for CF is
usually a sweat chloride test, although some
diagnostic algorithms acknowledge genetic

testing as a first step.** Over 2000 mutations in
the CFTR gene have been identified to date,
most of which are not CF-causing or associated
with residual CFTR function (RF).*° People with
CF carrying an RF mutation typically have atyp-
ical presentation such as only respiratory system
involvement, less severe disease, or a later age
of presentation than expected and normal or
near-normal sweat chloride and may be referred
to as CFTR-related if limited to a single organ
involvement. In cases where sweat or genetic
testing is not diagnostic, physiologic testing
such as determination of nasal potential differ-
ence and response to chloride depletion and
CFTR modifying agents may aid the diagnosis.*®
Other diagnostic methods are determination of
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intestinal current, or organelle swelling.*” CF was
reported to be the etiologic factor in between
0.6% and 2.7% of adult bronchiectasis in previ-
ously published series.*?8

Primary Ciliary Dyskinesia

PCD is determined as the etiology of bronchiec-
tasis in 1% to 6.3% of adults.'"?438 A history of
affected family members or parental consanguin-
ity, newborn respiratory distress, onset of symp-
toms before 6 months of age, productive cough,
upper airway disease, middle ear involvement,
and sperm motility defects should suggest PCD
and prompt referral to diagnostic testing. Diag-
nostic approaches differ between guidelines.
There is no gold standard to the diagnosis, and
the different diagnostic approaches require exper-
tise and may not be widely available.*®-°° The clin-
ical presentation and diagnostic evaluation of
people with PCD is detailed in a dedicated article
in this issue.

Other Genetic Diseases

Other less common genetic diseases can cause
bronchiectasis but are usually not part of
screening and are tested for in specific circum-
stances. It is recommended to screen all patients
for genetic and acquired immunodeficiency at pre-
sentation with a blood count and immunoglobulin
level, with or without subclasses and response to
vaccine antigens. In the EMBARC bronchiectasis
registry, 3.6% of patients were found to have an
immunodeficiency, the most common being com-
mon variable immunodeficiency. Interestingly,
these patients did not have a higher rate of exacer-
bations and had less severe respiratory symptoms
compared with patients suffering from bronchiec-
tasis due to other etiologies.>’ Some immunodefi-
ciencies will be suspected due to pathologic
aforementioned screening tests, but as there are
hundreds of gene mutations causing immunodefi-
ciencies in various mechanisms, patients with
recurrent infections, without a clear etiology after
initial evaluation, should be considered for a
more thorough immunologic evaluation in the
search for rare congenital (or acquired)
immunodeficiencies.

a1-Antitrypsin deficiency is another rare genetic
disorder associated with bronchiectasis. Its preva-
lence varies between different regions.>? Patients
with early-onset emphysema, especially in the
lower lobes should be considered for a1AT defi-
ciency testing. Some, such as the US Alpha-1
Foundation and Spanish bronchiectasis guide-
lines, recommend screening in every patient with
unexplained bronchiectasis.*'->*
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Rheumatic Diseases

Several inflammatory diseases are found with
increasing frequency in people with bronchiec-
tasis, mainly RA and IBD. Diagnostic testing for
these conditions is suggested according to a clin-
ical presentation that might point to such diseases.
The most common rheumatic disease associated
with bronchiectasis is RA: in an EMBARC registry
analysis, 7.5% of individuals with bronchiectasis
had RA.%* Patients with combined RA and bron-
chiectasis have increased severity?>®* and
elevated mortality.® A thorough inquiry regarding
related symptoms such as arthritis or arthralgia
of the hand joints, morning stiffness, and so forth,
is strongly suggested.®*°° Other rheumatic dis-
eases found to be associated with bronchiectasis
are Sjogren’s syndrome, Marfan’s syndrome, sys-
temic sclerosis, systemic lupus erythematosus,
and ankylosing spondylitis.®

In the presence of suggestive symptoms and/or
signs, a basic serologic screening, including rheu-
matoid factor, anti-cyclic citrullinated peptide, and
antinuclear antibody can be the first step, followed
by specific serologic testing if necessary. Consid-
eration should be given to further evaluation by a
rheumatologist, as subtle clinical clues might
only be apparent to experts in the field. Detecting
a previously undiagnosed rheumatic disorder may
alter treatment and disease management. It was
demonstrated that autoantibodies associated
with RA are prevalent in people with bronchiec-
tasis without RA, and some of them later devel-
oped clinical RA.57:58 However,
recommendations for screening and treatment
for early RA among people with bronchiectasis
are absent.

CLINICS CARE POINT

e Determining the etiology of bronchiectasis
may have important implications. Clinical
care guidelines advocate initial screening for
all patients, with more detailed testing when
certain clinical features are present.

PROGNOSTIC EVALUATION

It is well recognized that certain features of bron-
chiectasis are associated with more frequent
symptoms, pulmonary exacerbations and hospi-
talizations, and increased mortality. Some well-
described markers of adverse outcomes are
increased symptom burden,®® especially dys-
pnea®’ and malnutrition,®" chronic infection,
particularly  with  Pseudomonas aeruginosa
(PA),>°%" previous exacerbations,®%%? impaired
lung function,®®-€%62 and concomitant COPD®®
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and RA.'95% Several international cohorts have
defined clinical scoring systems that have been
found to be associated with mortality and exacer-
bations and are summarized in Table 3. These pa-
rameters should be evaluated, as treatment
decisions and intensity of treatment are dictated
by severity.

Severity scoring systems in bronchiectasis
mainly rely on objective parameters, such as radi-
ology, lung function, and microbiology. However,
increased symptom burden as assessed by quality
of life (QOL) questionnaires is similarly associated
with adverse outcomes.®®%? In a recent prospec-
tive cohort of 333 patients with bronchiectasis,

Gao and colleagues have demonstrated that symp-
tom score at stable state using the St. George’s
respiratory questionnaire was significantly corre-
lated with the time to a pulmonary exacerbation.®’
The authors have performed a post hoc analysis
of a prospective randomized trial of inhaled
mannitol, which originally did not demonstrate an
overall exacerbation reduction,®® and found an ef-
fect of the intervention in a subpopulation of pa-
tients with a high symptom score. Assessing
symptoms as well as severity scores may therefore
be useful to guide treatment decisions.

Several tools exist to aid evaluation of symptom
severity, including dyspnea scale and QOL

Table 3
Prognostic scores for bronchiectasis®
Parameter FACED?° E-FACED®® BSI®®
FEV, >50% 0 >50% 0 >80 0
50-80 1
<50% 2 <50% 2 30-49 2
<303
Body mass index >18.50
<1852
Chronic PA infection No 0 No 0 No 0
Yes 1 Yes 1 Yes 3
Chronic infection with organisms other than PA No O
Yes 1
Dyspnea mMRC score 0-110 o-110 1-30
-1V 1 -1V 1 42
53
Age (y) <700 <700 <500
50-69 2
>702 >702 70-79 4
80+ 6
Number of lobes affected ° 1-20 1-20 1-20
>31 >31 >3°1
Hospitalization for pulmonary exacerbations ¢ 00 No 0
>12 Yes 5
Pulmonary exacerbations without hospitalizations ¢ 0-20
3 or more 2
Total score range 0-7 0-9 0-26
Mild severity score range 0-2 points 0-3 0-4
Moderate severity score range 3-4 points 4-6 5-8
Severe-high severity score range 5-7 points 7-9 9+

Validated prognostic scores that have been demonstrated to predict mortality and exacerbations in bronchiectasis. For
each parameter, points are given according to the specified result, and a total score is comprised by summing the individ-

ual points.

Abbreviations: BSI, bronchiectasis severity index; E-FACED, Exacerbations, FEV1, Age, Chronic infection, Extent, Dys-
pnea; FACED, FEV1, Age, Chronic infection, Extent, Dyspnea; mMRC, modified medical research council; PA, Pseudomonas

aeruginosa.

@ Chronic infection: FACED scores account only PA infection; BSI takes other chronic infections as well.
® The number of lobes where bronchiectasis airways exist, with the lingula counted as a separate lobe.
¢ In the BSI, cystic bronchiectasis gets 3 points, similar to 3 or more lobes affected.

@ Pulmonary exacerbations in the previous year. mMRC dyspnea score (scale of 4 for FACED, 5 for BSI).
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questionnaires, as summarized in Table 4. Some
questionnaires are exhaustive and are mainly used
for research purposes. St. George’s Respiratory
Questionnaire (SGRQ)®® and Quality of life-
Bronchiectasis (QOL-B), among others, are well-
known and studied questionnaires that show corre-
lation to subjective and objective variables, such as
anxiety and depression, sputum volume, and exac-
erbations.”® Recently, the simple and short COPD
Assessment Test (CAT) score, developed for evalu-
ating COPD symptoms, was validated in bronchiec-
tasis in a prospective cohort study comparing it to
SGRQ, QOL-B, and also the Leicester Cough Ques-
tionnaire (LCQ), with good correlation.”” The advan-
tages of the CAT score are its simplicity, and
familiarity to many physicians and patients from
COPD practice.

MICROBIOLOGIC EVALUATION

Testing the airway microbiology is important for
both chronic and exacerbation management as
well as part of the prognostic importance. Man-
agement guidelines recommend that all bronchi-
ectasis patients should have sputum samples
sent for microbiology at presentation, at follow-
up visits (at least annually) and also during

Diagnosis and Evaluation of Bronchiectasis

exacerbations to guide antimicrobial therapy.*°=*?

The most important culture result is the presence
or absence of Pseudomonas aeruginosa, which
has a strong influence on prognosis, including
mortality and exacerbation rate,®" and as a result
requires specific treatment considerations.

Fungal cultures are not indicated routinely by
guidelines. However, the detection of fungi is
frequent in bronchiectasis patients, especially
Aspergillus species. In microbiome studies, detec-
tion of Aspergillus in sputum was found to be asso-
ciated with more frequent exacerbations, daily
purulent sputum, and chronic antibiotic use.”>"®
Isolation of Aspergillus from a sputum sample
should be followed by further investigation to the
possibility of ABPA or chronic or invasive pulmo-
nary aspergillosis, as these conditions require spe-
cific treatment.”

NTM pulmonary disease can cause bronchiec-
tasis or be a complication of bronchiectasis. Most
guidelines suggest testing sputum for mycobacteria
at presentation and some also advocate testing at
regular intervals. Mycobacterial testing is also
advised in patients with deteriorating or very symp-
tomatic disease and in those with frequent exacer-
bations.*>*" Testing for mycobacteria is also
important before initiating long-term antibiotic

Table 4

St George’s Respiratory
Questionnaire

Comparison between commonly used symptom assessment tools in bronchiectasis

Quality of Life—
Bronchiectasis CAT

No. of questions 50 (3 domains)

37 (8 domains) 8

0-100 (0 = no
symptoms, higher-
worse symptoms)

Score range

0-100 (higher 0-40 (0 = no symptoms)
score = better
HRQOL)

Manual or online
scoring required

Need for processing

Manual or online
scoring required

Not required

e Extent of bronchiec-
tasis on CT

e Pseudomonas
aeruginosa

e Sputum volume

outcome measures

Internal consistency 0.59-0.92 0.65-0.91 0.84-0.88
(Cronbach «
coefficient, >0.7
considered
acceptable)
MCID Not reported for 7-10 units 4 units
bronchiectasis.
4-5.8 units for COPD
Correlation with other e Exacerbations e Extent of bronchiec- e FEV1

tasis on CT e 6-min-walk distance
e Sputum volume e BSI

Different QOL questionnaires reviewed in a meta-analysis by Spinou et al., Thorax 2016.”° CAT from Finch et al., Chest

2020.7"

Abbreviations: BSI, bronchiectasis severity index; CAT, COPD assessment test; HRQOL, health-related quality of life;

MCID, minimal clinically important difference.
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treatment with a macrolide because monotherapy
can cause the emergence of macrolide-resistant
mycobacteria, which can be extremely difficult to
treat.

Sputum Sampling and Processing

Obtaining and processing an adequate sputum
sample should meet acceptable quality criteria,
such as recommended by the Infectious Disease
and Microbiology specialist consensus guide-
lines.”>"® Sputum should be expectorated into a
sterile container, the first morning sputum being
the most diagnostic. Sputum volume should be at
least 2 ml and the sputum should not be kept for
more than 2 hours at room temperature, or 18 hours
if refrigerated before processing. Laboratories
should test sputum samples for acceptability, to
exclude samples most likely originating from the up-
per airways. This is achieved by analyzing the pre-
dominant type of cells seen in the culture, with
squamous epithelial cells pointing to secretions
originating in the oropharyngeal area and inflamma-
tory cells originations from the site of inflammation,
presumably the lower respiratory tract. Good quality
sputum samples have a higher yield for diagnosing
the correct pathogen. Nonacceptable samples
should be rejected. For patients unable to produce
a good sputum sample, obtaining a bronchoalveolar
lavage sample should be considered.

FOLLOW-UP AND EVALUATION OF
TREATMENT OUTCOMES

The goal of treatment is an improvement in daily
symptoms as well as reduced rate of exacerba-
tions. Assessing these outcomes in patients’
needs to be done periodically, to detect subopti-
mal response, or a deteriorating condition that
may warrant a change in treatment. After presen-
tation, a common approach is to evaluate the pa-
tient after 3 to 6 months depending on the severity
of symptoms at presentation. Thereafter, the pa-
tient should be evaluated at least once a year,
with more frequent follow-up in cases of uncon-
trolled symptoms or recurrent exacerbations.*?

Evaluation of the patient with bronchiectasis
should include an evaluation of symptom burden
and frequency of exacerbations. It is also impor-
tant to appreciate the rate of pulmonary function
decline as compared to expected per age. Some
bronchiectasis patients will show a rapid decline
and should be treated and followed more inten-
sively. Although not suggested by practice guide-
lines, it is reasonable to repeat spirometry once a
year for follow-up of pulmonary function.”” More
frequent testing is advised in case of worsening
symptoms or severe disease.*?

Most patients will have a baseline CT scan as part
of their initial diagnosis and prognostic assessment.
Repeating the CT scan periodically, however, has
implications such as in radiation exposure, cost,
and utilization of health resources, and is probably
not necessary for many patients. Repeating a CT
scan should be considered in rapidly deteriorating
patients or when related conditions such as myco-
bacterial disease or ABPA are suspected.

Evaluation of Adherence to Treatment

Evaluation and treatment of bronchiectasis involve
many aspects of care, including specialized tests,
airway clearance and physical activity, inhaled and
oral medications, immunizations, and early recog-
nition of exacerbations.*>*! These many aspects
require dedication of time and emotional re-
sources by the patient and may impose a burden
on the daily life of patients. In a prospective study
of 75 individuals with bronchiectasis prescribed
inhaled antibiotics, adherence to treatment was
assessed by structured questionnaires and evalu-
ation of the “medication possession ratio” (MPR,
the ratio between actual filling of prescriptions
and recommended dosing). It was found that
adherence to medications is overestimated by pa-
tients, as results of self-reports were higher than
MPR. Adherence rates were generally poor, with
41% for airway clearance (by self-reporting),
53% for inhaled antibiotics, and 54% for other res-
piratory medications. It was found that adherence
to treatment over the study period was signifi-
cantly associated with older age, less prescribed
medications, and lower treatment burden (per
Quality of Life—Bronchiectasis questionnaire—
Treatment Burden domain), and with beliefs of ne-
cessity and safety of treatments.”®

These findings highlight the importance of regu-
larly assessing adherence to treatment recom-
mendations, especially in patients who continue
to experience symptoms and exacerbations
despite treatment. They also emphasize the
importance of patient education and engagement
of patients as partners in the treatment (see
Fig. 5). Treatment burden should be assessed,
and treatment regime regularly reviewed to ensure
compatibility with the patient’s lifestyle and needs.
Ways to achieve this may be through individual ed-
ucation of the patient and caregivers by health
care staff, through participation in education pro-
grams including rehabilitation programs, and
through referral to Internet resources (Box 1).
However, data on the efficacy of programs to
enhance patients’ adherence to treatments are
sparse,’® and studies are needed on these
strategies.
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Box 1

Internet resources with information on
bronchiectasis for patients and health care
providers

e ELF—European lung foundation—for patients.

Diagnosis and Evaluation of Bronchiectasis

SUMMARY

Evaluation of the patient with bronchiectasis is an
ongoing effort, starting with determination of the
diagnosis, and continuing with etiologic and prog-
nostic evaluation, including assessment of airway

Covers general overview of bronchiectasis,
physiotherapy, patient checklist, information
regarding infections, available treatments,
and drugs in development. Contains videos
demonstrating airway clearance techniques.
https://www.europeanlung.org/en/lung-
disease-and-information/lung-diseases/
bronchiectasis; https://www.europeanlungin
fo.org/bronchiectasis

EMBARC—European registry site, contains in-
formation for health care professionals and
patients. https://www.bronchiectasis.eu/

Bronchiectasis toolbox—by the Australian
thoracic society—for patients. Covers general
overview of bronchiectasis, physiotherapy,
patient checklist, information regarding in-
fections, available treatments, and drugs in
development. Contains videos of AW clear-
ance techniques. https:/bronchiectasis.com.
au/

Bronchiectasis severity (BSI) online calculator:
http://www.bronchiectasisseverity.com

CLINICS CARE POINTS

e A diagnosis of bronchiectasis requires that
both symptoms and radiological features are
present.

Bronchiectasis may coexist with other airway
diseases. Sputum production and frequent in-
fectious exacerbations should prompt a
referral to HRCT to look for bronchiectasis.
Bronchiectasis may complicate rheumatic
disorders and inflammatory bowel disease.
Respiratory symptoms in such patients
should raise a suspicion of bronchiectasis.
Features associated with severity of bronchi-
ectasis include older age, lower lung function,
dyspnea, chronic infection with Pseudomonas
aeruginosa, frequent hospitalizations and ex-
acerbations, and radiologic severity.
Prognostic scores and symptom scores are
useful to predict outcomes.

Adherence to treatment recommendations is
frequently suboptimal and related to treat-
ment burden and beliefs toward treatments.
Adherence is highly associated with treatment
outcomes and should be regularly assessed.
Educating patients is likely to improve adher-
ence and outcomes. Several programs and
educational materials are available.
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infection. As clinical clues may appear after the
initial evaluation, and clinical severity may change
over time, repeating etiologic and prognostic eval-
uation needs to be assessed periodically. Evalua-
tion response to treatment is important to optimize
outcomes and reduce treatment burden. A part-
nership between patients, health care providers
frequently necessitating multidisciplinary collabo-
ration, is key to treatment success.
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