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Should the bronchiectasis treatment given to
cystic fibrosis patients be extrapolated to those
with bronchiectasis from other causes?*

Deve-se extrapolar o tratamento de bronquiectasias em pacientes com
fibrose cistica para aqueles com bronquiectasias de outras etiologias?
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Abstract

Objective: To profile the characteristics of adult patients with bronchiectasis, drawing comparisons between
cystic fibrosis (CF) patients and those with bronchiectasis from other causes in order to determine whether it is
rational to extrapolate the bronchiectasis treatment given to CF patients to those with bronchiectasis from other
causes. Methods: A retrospective analysis of the medical charts of 87 patients diagnosed with bronchiectasis and
under follow-up treatment at our outpatient clinic. Patients who had tuberculosis (current or previous) were
excluded. We evaluated the clinical, functional, and treatment data of the patients. Results: Of the 87 patients
with bronchiectasis, 38 (43.7%) had been diagnosed with CF, through determination of sweat sodium and chloride
concentrations or through genetic analysis, whereas the disease was due to another etiology in 49 (56.3%), of
whom 34 (39.0%) had been diagnosed with idiopathic bronchiectasis. The mean age at diagnosis was lower
in the patients with CF than in those without (14.2 vs. 24.2 years; p < 0.05). The prevalence of symptoms
(cough, expectoration, hemoptysis, and wheezing) was similar between the groups. Colonization by Pseudomonas
aeruginosa or Staphylococcus aureus was more common in the CF patients (82.4 vs. 29.7% and 64.7 vs. 5.4%,
respectively). Conclusions: The causes and clinical manifestations of bronchiectasis are heterogeneous, and it is
important to identify the differences. 1t is crucial that these differences be recognized so that new strategies for
the management of patients with bronchiectasis can be developed.
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Resumo

Objetivo: Conhecer o perfil de pacientes adultos com bronquiectasias, comparando portadores de fibrose cistica
(FC) com aqueles com bronquiectasias de outra etiologia, a fim de determinar se ¢ racional extrapolar terapéuticas
instituidas em fibrocisticos para aqueles com bronquiectasias de outras etiologias. Métodos: Analise retrospectiva
dos prontudrios de 87 pacientes adultos com diagnostico de bronquiectasia em acompanhamento em nosso
servico. Pacientes com doenca secunddria a infec¢do por tuberculose corrente ou no passado foram excluidos.
Foram avaliados dados clinicos, funcionais e terapéuticos dos pacientes. Resultados: Dos 87 pacientes com
bronquiectasias, 38 (43,7%) tinham diagnostico confirmado de FC através de dosagem de sddio e cloro no suor
ou andlise genética, enquanto 49 (56,3%) apresentavam a doenca por outra etiologia, 34 (39,0%) desses com
bronquiectasia idiopatica. Os pacientes com FC apresentavam média de idade ao diagnostico mais baixa (14,2 vs.
24,2 anos; p < 0,05). A prevaléncia de sintomas (tosse, expectoracdo, hemoptise e sibilancia) foi semelhante entre
0s grupos. A colonizacdo por Pseudomonas aeruginosa e a por Staphylococcus aureus foram mais comuns nos
pacientes com FC (82,4 vs. 29,7% e 64,7 vs. 5,4%, respectivamente). Conclusdes: As causas e as manifestacoes
clinicas das bronquiectasias sdo heterogéneas, sendo importante a identificacdo dessas diferencas na abordagem
do paciente. Reconhecer estas diferencas ¢ crucial para o desenvolvimento de novas estratégias para o manejo de
pacientes com bronquiectasias.

Descritores: Fibrose cistica; Bronquiectasia/diagndstico; Bronquiectasia/terapia; Testes de fungio respiratoria.
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Introduction

Bronchiectasis is a heterogeneous disease
that has multiple etiologies and presentations,
characterized by abnormal and permanent
dilatations of one or more bronchi. The lesion
is part of a continuous process of infection and
inflammation, the etiology of which can be
congenital or acquired.” 1t remains in question
whether it would not be more accurate to
consider bronchiectasis a syndrome, which has
recurrent infections, suppuration and hemoptysis
as principal characteristics. Bronchiectasis has
been considered an orphan disease®; however,
the development of high-resolution computed
tomography has led, in recent years, to the
increase in the diagnosis of this disease around
the world, including in developed countries.®%

The factors that influence the evolution of
the disease have yet to be well characterized.
In addition, its clinical management still lacks
consensus and experimental evidence. The
etiology most frequently studied is cystic fibrosis
(CF), and the literature on its evolution and
therapeutic options is extensive. Clinical trials
have demonstrated therapeutic benefits with the
use of DNase, macrolide antibiotics, and inhaled
antibiotic therapy.”® The literature is still incipient
for the so-called non-CF bronchiectasis, being
based on pilot studies or on studies involving
small samples.®?

Although the prevalence of bronchiectasis
in Brazil is not well established, it is estimated
that it is higher than that found in developed
countries. The high incidence of tuberculosis
in the country and the inadequate control of
respiratory infections in children probably
account for this difference.”’ Because of the
difficult access to diagnostic resources in
many Brazilian centers, there is an abysmal
lack of etiological determination in cases of
bronchiectasis that are unrelated to sequelae.!?

Although the arsenal of therapeutic
strategies for the treatment of the various causes
of bronchiectasis is still scarce, a systematic
evaluation must be carried out in order to identify
the etiology of the disease. The evolution of
some causes of bronchiectasis (immunoglobulin
deficiencies, atypical mycobacterioses, and
allergic bronchopulmonary aspergillosis) can be
altered by early diagnosis and specific treatment.
However, those causes account for less than
20% of the cases of bronchiectasis.!" In clinical
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practice, most bronchiectasis patients are
managed empirically, and most of the practices
employed have been extrapolated from the
experience with CF patients. The objective of the
present study is to profile adult patients with
bronchiectasis, drawing comparisons between
bronchiectasis in CF patients and bronchiectasis
from other causes in order to determine whether
it is rational to extrapolate the bronchiectasis
treatment given to CF patients to those with
bronchiectasis from other causes.

Methods

We carried out a retrospective analysis of the
medical charts of adult patients under follow-up
treatment at our outpatient clinic. Patients
under “current follow-up” were those who had
at least one medical appointment in the year
before data collection (2008).

The patients included were aged 18-50 years
and had a clinical history of cough and/or
chronic suppuration, with or without recurrent
episodes of pulmonary infection. In addition,
it was fundamental to confirm, in tomographic
studies, that the internal diameter of the
bronchial structure was larger than the diameter
of the adjacent pulmonary artery, that there was
no gradual decrease in bronchial diameter toward
peripheral lung areas, and that there were visible
bronchi less than 2 ¢cm from the pleural surface.
The exclusion criteria were bronchiectasis caused
by mycobacteria, occupational diseases, and other
infections in adulthood. Patients whose medical
charts described tuberculosis treatment for at
least 6 months or bacteriological confirmation
on old tests were considered to have sequelae of
mycobacterial infection.

The analysis of the medical charts was
systematically performed by collecting the
information evaluated in the present study. When
necessary, childhood records were also analyzed.
We collected demographic data (age and gender),
data related to diagnosis (age at diagnosis and
how the disease was diagnosed), clinical data
(follow-up period, symptoms, and treatment
at last visit), microbiological data (cultures of
sputum samples and bronchoalveolar lavage),
and functional data (SpO, and spirometry,
at beginning of follow-up in adulthood and
currently).

At our clinic, the follow-up of patients with
bronchiectasis or CF is carried out at quarterly
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intervals. In all visits, surveillance culture of
sputum is requested. Sputum examination
is standardized, involving the culture of
the specimen in blood agar, chocolate agar,
MacConkey agar, and selective medium for
isolation of Burkholderia. The VIDAS system
(bioMérieux, Marcy I'Btoile, France) is used
for analysis. Colonization was defined as the
presence of at least two positive culture samples
in one year.

The patients were divided into two groups in
order to compare the characteristics of adult CF
patients with those of the remaining individuals
with bronchiectasis from other causes. The
diagnosis of CF was made by determining
whether the levels of chloride and sodium
in sweat were higher than 60 mmol/L. The
remaining diagnoses were made based on clinical
history and laboratory tests. Patients in which
the clinical history, levels of chloride/sodium in
sweat, rheumatologic tests, immunoglobulin
levels, and sputum examination results
were inconclusive were classified as having
“undiagnosed” bronchiectasis.

Since the objective of the study was to profile
the current treatment given to bronchiectasis
patients (with or without CF) at our clinic, all
patients were included in the analysis, even those
who had been under follow-up for short periods.
We believe that the functional follow-up of
patients for less than 6 months is not sufficient
to satisfactorily evaluate the evolution of the
disease. Therefore, we reanalyzed the database
and excluded 5 patients with a follow-up period
of less than 6 months.

The statistical analysis was performed with
the program Statistical Package for the Social
Sciences, version 10.0 (SPSS 1Inc., Chicago,
1L, USA). Results for continuous variables are
expressed as mean £ SD when they had normal
distribution or as medians and interquartile
range when they did not. Results for categorical
variables are expressed as relative frequency. The
chi-square test was used in order to compare the
categorical variables. The means were compared
using the Student’s t-test for continuous variables
that presented normal distribution; for variables
that did not present normal distribution, we
used the nonparametric Mann-Whitney test. All
tests were two-tailed, and values of p < 0.05
were considered significant.

Table 1 - Etiologic diagnosis of adult patients with
bronchiectasis.

Diagnosis n %
Bronchiectasis with cystic fibrosis 38 43.7
Bronchiectasis without cystic fibrosis 49 56.3
Idiopathic 34 39.0
Sequelae due to viral infection in childhood 4 4.6
Kartagener syndrome 3 3.4
Ciliary dyskinesia 3 3.4
Allergic bronchopulmonary aspergillosis 2 23
Aspiration pneumonia 1T 1.2
Immunoglobulin A deficiency T 1.2
Alpha-1 antitrypsin deficiency 1T 1.2

The present study was approved by the human
research ethics committee of the institution.

Results

We evaluated 87 patients, 38 (43.7%) of
whom had CF. Among the individuals without
CF, 34 (39%) had idiopathic bronchiectasis, 4
(4.6%) had bronchiectasis caused by sequelae of
a viral infection in childhood, and 3 (3.4%) had
bronchiectasis caused by Kartagener syndrome.
Table 1 shows all of the diagnoses of the patients
included in the study.

Table 2 - Clinical and demographic characteristics of
adult patients with bronchiectasis.
Characteristics

Bronchiectasis

From cystic From other
fibrosis causes
Male gender, % 52.6 44.8
Age, years® 252+ 7.4 37.5+17.3
Age at diagnosis, years® 14.2+£125 2421129

Follow-up period, months® 21.0 (8.0-48.0) 38.5 (15.5-60.0)

Symptoms, %

Cough 81.5 55.1
Purulent expectoration 65.7 46.9
Recent hemoptysis 10.5 6.1
(last 6 months)

Nasal obstruction 26.3 20.4
Wheezing 23.6 34.6

Clinical treatment, %

Inhaled antibiotic 60.5 -
treatment®

Home oxygen therapy* 18.4 6.1
Bronchodilator 50.0 69.3
Macrolide* 55.2 20.4
Inhaled corticosteroid* 18.4 48.9

*p < 0.05. Values expressed as mean * SD. "Values
expressed as median (interquartile range).
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Table 3 - Functional characteristics of adult patients with bronchiectasis.?

Characteristics

Bronchiectasis

From cystic fibrosis

From other causes

Beginning of End of Beginning of End of
follow-up follow-up follow-up follow-up
SpOZY % 925+ 4.4 92.8+4.9 94.0 + 4.4* 94.5 + 4.1*
FVG L 251 1.2 24110 23%0.8 24109
FVC, 9% of predicted 64.3 £ 20.2 60.9 + 22.6 64.0 £ 20.3 67.5+18.2
FEV, L 1.7+0.9 1.5£0.8 1.4£0.7 1.5£0.7
FEV,, % of predicted 50.8 £ 19.9 46.2 +20.8 48.4 £ 21.7 49.5+£19.8
FEV [FVC 0.69 £ 0.15 0.64 £ 0.12 0.61 £0.13 0.61+0.12

#Values expressed as mean = SD. *p < 0.05 between the two groups.

The clinical and demographic characteristics
of the patients are shown in Table 2. Most of the
CF patients were male. The mean age was 25.2
years. The follow-up period for these patients
ranged from 2 to 120 months (mean = 33.8
months), and the age at diagnosis ranged from
1 to 46 years (mean = 14.2 years). The symptoms
most commonly found were cough, which was
present in 81.5% of the cases, and expectoration,
present in 65.7% of the cases. Nasal obstruction
was found in 26.3% of the cases, wheezing was
found in 23.6% of the cases, and hemoptysis in
the last 6 months was found in only 10.5% of the
cases. With regard to treatment, 60.5%, 50.0%,
and 18.4% of the patients used, respectively,
inhaled antibiotics, long-acting bronchodilators,
and continuous home oxygen therapy. The group
of patients with non-CF bronchiectasis was
composed mostly of females and had a higher
mean age (37.5 years). The follow-up period of
these patients ranged from 2 to 154 months
(mean = 51.3 months), and the age at diagnosis
ranged from 3 to 45 years (mean = 24.2 years).
Again, cough was the most prevalent symptom,
occurring in 55.19% of the patients analyzed.
Expectoration, wheezing, nasal obstruction, and
hemoptysis in the last 6 months were found in
46.9%, 34.6%, 20.4%, and 6.1% of the patients,
respectively. None of the patients were being
treated with inhaled antibiotics. Only 6.1% of
the individuals were receiving home oxygen
therapy, and 69.3% of the individuals were using
long-acting bronchodilators.

Of the 38 patients with CF, 2 (5.2%)
underwent surgical procedures (pneumonectomy
and bilateral lung transplantation, respectively).
However, of the 49 individuals with non-CF
bronchiectasis, 14 (28.5%) were submitted
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to a greater number of surgical procedures—
lobectomy was performed in 9 (65%) of those 14;
pneumonectomy was performed in 3 (21%); and
bilateral lung transplantation was performed in
2 (14%). This difference was significant between
the two groups (p = 0.01).

The functional data are shown in Table 3.
The patients with CF presented significantly
lower Sp0,, both at the beginning and at the
end of follow-up. In addition, the patients with
mucoviscidosis showed a reduction in pulmonary
function (FEV, and FVC) during the follow-up
period, whereas individuals with non-CF
bronchiectasis presented slight improvement.
The reanalysis of the database, which led to the
exclusion of 5 patients whose follow-up period
was less than 6 months, did not reveal significant
changes to the results.

Regarding the microbiological profile,
CF patients presented a higher frequency of
colonization by Pseudomonas aeruginosa than
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0 i

Other causes
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Cystic fibrosis

O Pseudomonas aeruginosa
O Staphylococcus aureus
B Burkholderia cepacia

Figure 1 - Microbiological profile of patients with
bronchiectasis from cystic fibrosis and other causes.
*p < 0.05 vs. the cystic fibrosis group.
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did patients of the other group (82.4% vs. 29.7%;
p < 0.05). The same was true for the frequency
of colonization by Staphylococcus aureus (64.7%
Vs. 5.4%; p < 0.05) and Burkholderia cepacia
(17.6% vs. 0.0%; p < 0.05; Figure 1).

Discussion

In the population studied, 43.7% of the
patients were diagnosed with bronchiectasis
caused by CF. Most of the remaining cases
(56.3%), the diagnoses of which were not
associated with CF, had idiopathic causes. When
the two groups were compared (bronchiectasis
with and without CF) in our sample, CF patients
proved to be younger (including the age at
diagnosis), to present lower Sp0,, and to present
higher rates of colonization by pathogenic germs.
We found no statistically significant differences
regarding symptoms and the functional profile,
but patients with CF presented a tendency to lose
pulmonary function in the follow-up period.

Bronchiectasis “with no diagnosis” have
frequently been reported in other studies
published, even in studies performed in large
centers.'” Recent studies that attempted to
determinetheetiologyofbronchiectasisinpatients
with cough, expectoration, and tomographic
findings suggestive of bronchiectasis showed
that the idiopathic form of the disease occurred
in 26-53% of the patients.!>'¥ Bronchiectasis
caused by viral infections in childhood, humoral
immunodeficiency, allergic bronchopulmonary
aspergillosis, CF, and aspiration were the
diseases most frequently diagnosed after the
systematic analysis of these patients. The
determination of the underlying disease requires
considerable diagnostic effort and, in most
cases, does not improve the prognosis or does
not alter the clinical condition of the patients.
According to one group of authors,'¥ although
the etiologic diagnosis was made in as many as
74% of the cases referred to a tertiary facility
for the treatment of respiratory diseases, the
treatment was changed in only 36% of the
cases. However, the identification of allergic
bronchopulmonary aspergillosis, rheumatoid
arthritis, common variable immunodeficiency,
aspiration pneumonia, and alpha-1 antitrypsin
deficiency allows the initiation of specific
treatment and behavioral counseling that can
change the course of the disease.(

Cough, expectoration, and wheezing were
the signs most frequently found in the two
subgroups of patients with bronchiectasis,
which corroborates the results of another
study carried out in Brazil'? although the
prevalence of symptoms in the latter was even
higher: 87.8%, 87.2%, and 68.3%, respectively.
Hemoptysis was found in 22.8% of the cases,
whereas in our study it was found in 8.0% of the
cases. However, the presence of hemoptysis was
evaluated only in the last months of our study,
with the aim of evaluating the patients at higher
risk for developing acute complications. Our
patients presented greater pulmonary function
involvement, with mean FVC and FEV, values of
64.7% and 49.0%, whereas in the other study
carried out in Brazil'” the mean FVC and FEV,
values were 81.8% and 67.4%, respectively.

In our cohort, CF patients presented a
tendency to worsening of the functional loss
over the years and lower Sp0O,. The higher rate
of colonization by pathogenic germs can be one
of the causes for these results. The colonization
by Pseudomonas sp. in individuals with CF is
related to higher functional loss.™ Patients
with bronchiectasis present better survival rates
than patients with CF. The colonization by
Pseudomonas sp. is an independent factor for
mortality in patients with CF and in those with
bronchiectasis. The lower rate of colonization
by this germ in this group can be one of the
reasons for this finding."9 Another fact that has
been well established in the literature is that, in
patients with bronchiectasis, the colonization
by Staphylococcus aureus is related to a higher
probability of CF diagnosis.!"”)

The mean age at diagnosis in CF individuals
was 14 years, which was considered late
diagnosis. The lack of specific treatment until
this age worsens the prognosis. Various studies
in the literature have shown that CF patients
diagnosed in adulthood present worse systemic
and pulmonary evolution.™® The worse
pulmonary function observed in the patients
of the present study suggests the possibility
of late diagnosis in individuals who presented
symptoms since childhood and who, for lack of
specialized medical assistance, did not receive
specific treatment in a timely manner.

There are still many questions to be answered
in the literature, and there is little evidence
regarding the treatment of patients with non-CF
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bronchiectasis. The use of bronchodilators, the
medication most frequently prescribed to our
patients, was not based on any clinical trial
that confirmed the efficacy of this medication
for these patients,?® as is often seen with most
of the other therapeutic options. Although the
use of bronchodilators was more common in the
group of patients with non-CF bronchiectasis,
the difference between the two groups was not
statistically significant. The criterion for the use
of bronchodilators at our center is principally
based on the complaint of dyspnea in patients
with obstructive respiratory disorder. In addition,
there is no robust evidence to support the use of
airway clearance techniques—oscillating pressure
devices and hyperosmolar agents—in clinical
practice. The use of inhaled corticosteroids is
another highly controversial therapy. Despite
its potential benefit in terms of reducing the
amount of secretion produced in patients with
bronchiectasis and improving the quality of
life measured by means of questionnaires, the
use of inhaled corticosteroids did not reduce
the number of exacerbations and the drop in
pulmonary function.?'2? At our center, the use of
inhaled corticosteroids has more individualized
indications, such as in patients with good
response to the bronchodilator in spirometry
and who present a large quantity of pulmonary
secretion. The easier access to combined
treatment (long-effect bronchodilators + inhaled
corticosteroids), as a substitute for the use of
bronchodilators in isolation, is also a factor that
might have contributed to the higher prevalence
of inhaled corticosteroid use in Brazil.

The theory that chronic suppression of a
bacterial infection with prolonged antibiotic
therapy might change the prognosis in individuals
with non-CF bronchiectasis was not confirmed.
One systematic review showed a small benefit in
terms of reducing the amount of sputum and
its purulence, but revealed no impact on major
clinical outcomes.?? In addition, treatment with
inhaled antibiotic therapy for Pseudomonas sp.
was not found to have any clinical benefits,
although it improved microbiological efficacy.
@4 Bilateral lung transplantation is a salvage
treatment for advanced cases in which there is
severe functional limitation. The patients must
be intensively monitored to guarantee good
nutritional preparation and infection control.
The survival rates for this type of transplantation
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in CF patients and in patients with non-CF
bronchiectasis are among the highest when
compared with those of individuals submitted
to transplantation for other reasons.??

The extrapolation of CF treatment to patients
with non-CF bronchiectasis presupposes that
these patients present similar clinical history,
pulmonary function, and natural evolution.
The higher colonization by pathogenic germs
and the more severe clinical presentation
in CF patients raise questions regarding the
plausibility of this extrapolation. Despite the
limitations that are inherent to a retrospective
analysis of medical charts, we observed that
patients with bronchiectasis presented a
wide spectrum of underlying diseases, with
manifestations that can differ greatly, at least
between the two principal groups of patients
with bronchiectasis. These differences must be
considered when individualizing the treatment. A
better understanding of the differences between
individuals in these highly heterogeneous groups
is essential in order to design future therapeutic
intervention studies.
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