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AMACGC: Bronsektazide tekrarlayan brons enfeksiyonlari;
akciger fonksiyonlarinda azalma, mortalite ve morbidite-
de artisa yol acar. Calismamizda brongektazide mortalite

oranlarini ve mortaliteye yol acan risk faktorlerini deger-
lendirmeyi amagcladik.

GEREC VE YONTEM: Calismaya yiiksek rezoliisyonlu
bilgisayarli tomografisi (YRBT) olan 104 hasta dahil edil-
di. Demografik ozellikleri, semptomlari, fizik muayene
bulgular, YRBT bulgulari, solunum fonksiyon testleri,
balgam analizleri ve kiiltlir sonuglari, antibiyotik direnc-
leri, infeksiyon parametreleri, yogun bakim ihtiyaclan
ve mortalite oranlari retrospektif olarak degerlendirildi.

BULGULAR: Ortalama yas 59.5+15.1 idi. Hastalarin %
65.4'Unun balgam sikayeti vardi, % 27.9’'unda balgam
kiltlrinde mikroorganizma saptandi. % 11.5 olguda an-
tibiyotik direnci saptandi. Enfeksiyon sikligi, antibiyotik
direnci; yas, sigara ve solunum yetmezIigi mortalite ile
iliskili bulundu (p<0.05). Antibiyotik direnci olan ve olma-
yan hastalar arasinda FEV1%'de farkhlk saptandi (p<0.05).
FEV: ile antibiyotik direnci (r=-0.257, p=0.02), solunum
yetmezligi (r=-0.288, p=0.01) ve infeksiyon sikligi (r=-
0.329, p=0.003) arasinda negatif iliski saptandi. Sik enfek-
siyon gecirenlerde FEV1 < % 60 olarak ol¢tldi (p=0.003).
Pulmoner hipertansiyon daha yaygin olarak tubuler ve
bilateral bronsektazisi olan hastalarda bulundu (% 21.2).

SONUC: Bronsektazide ileri yas, sigara icimi, enfeksiyon
sikligl, solunum yetmezligi ve antibiyotik direnci morta-
lite riskinin artmasi ile iligkilidir. Calismamizda antibiyotik
direnci saptanan hastalarda FEV1 < % 60 olarak bulunma-
sinin mortaliteyi artirdigini saptadik.

ANAHTAR KELIMELER: Bronsektazi, enfeksiyon, mortali-
te, pulmoner fonksiyon
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ABSTRACT

OBJECTIVE: Recurrent bronchial infections lead to a
decrease in pulmonary function and an increase in
mortality and morbidity in patients with bronchiectasis.
We aimed to evaluate mortality rate and identify risk
factors in mortality in patients with bronchiectasis.

MATERIAL AND METHODS: In this study the records of
104 patients who underwent high resolution computed
tomography (HRCT) were evaluated. Demographic
variables, symptoms, physical examination findings,
HRCT and pulmonary function test (PFT), culture and
sputum analysis results, antibiotic resistance, infection
markers, need to stay in intensive care unit and mortality
rates were examined.

RESULTS: The mean age was 59.5+15.1 years. Sputum
production was detected in 65.4% of the cases and
in 27.9% a microorganism was identified on sputum
culture. Antibiotic resistance was detected in 11.5% of
the cases. Infection episode, antibiotic resistance, age,
smoking and respiratory insufficiency were associated
with mortality (p<0.05 for all). A significant difference
was noted in FEV1% between patients with and without
antibiotic resistance (p<0.05). There was negative
association between FEVi and antibiotic resistance
(r=-0.257, p=0.02), respiratory insufficiency (r=-0.288,
p=0.01) and infection episodes (r=-0.329, p=0.003).
Number of infection episode was higher in patients with
a FEVi <60% (p=0.003). Pulmonary hypertension was
detected in 21.2% of the patients which was significantly
more common in tubular and bilateral bronchiectasis.

CONCLUSIONS: Older age, smoking, infection episode,
respiratory insufficiency and antibiotic resistance were
associated with an increased risk of mortality. Our
findings indicate that antibiotic resistance should be
determined in patients with bronchiectasis who have a
FEV1 value <60% as these cases have increased mortality.

KEYWORDS: Bronchiectasis, infection, mortality, pulmo-
nary function
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INTRODUCTION

Bronchiectasis is defined as chronic and irrever-
sible dilatation of the bronchi and a decrease
in lung function which manifests as coughing
and sputum production. It is characterized by
a repetetive cycle of inflammation followed by
infections causing structural damage to the
bronchi and bronchioles (19). Infections are
the most common causes of bronchiectasis. If
not diagnosed early and not treated on time
bronchial destruction occurs. As a result impa-
irment in lung function becomes evident lea-
ding to an increase in morbidity and mortality.
High-resolution computed tomography (HRCT)
scan of the lung is proven to be a high sensiti-
vite and noninvasive technique for delineating
the bronchiectatic segments (2). Patients with
bronchiectasis are usually monitored clinically
using reported symptoms and pulmonary fun-
ction tests (PFTs). Airway obstruction is mild to-
moderate in severity but may worsen over the
time.

Literature about the mortality associated with
bronchiectasis is limited (3). Therefore, in this
study we aimed to investigate the type, degree
of involvement and the factors associated with
mortality and morbidity in patients with bron-
ciectasis whose diagnoses were confirmed with
HRCT.

MATERIALS AND METHODS

In this study the records of 104 adult patients
(range 18-85 years) who underwent HRCT
between 2000-2009 and identified as having
bronciectasis were evaluated. Patients with
HRCT findings compatible with interstitial lung
disease, severe emphysematous disease, pa-
tients with known neoplasm, and cystic fibrosis
were excluded. Diagnosis of bronchiectasis was
established in all cases by chest HRCT scanning
in sections of 1 to 1.5 mm every 10 mm. Stan-
dard HRCT criteria for diagnosing bronchiecta-
sis are well estabilished (4). The most specific
criteria are an internal diameter of bronchus
wider than its adjacent artery and failure of the
bronchi to taper. Based on HRCT findings bron-
chiectasis was classified and analyzed as cystic,
tubular and traction type and analyzed. The eti-
ology of bronchiectasis in the study group was
not investigated.

Demographics, smoking history, systemic dise-
ases, symptoms at admission, physical exami-
nation findings, and HRCT results were noted.
Results of pulmonary function test (PFTs) which
was performed when the patients were stable,
arterial blood gas (ABG) analyses, transthora-
cic Doppler echocardiography were recorded.
Laboratory results including leucocyte count,
C-reactive protein and sedimentation rate were
obtained. Pulmonary function tests had been
obtained in the sitting upright position with a
clinical spirometer (SensorMedics Vmax spectra
229, Bilthoven, The Netherlands). Forced vital
capacity (FVC), volume of forced expiration in
the first second (FEV1), expiratory air flow rates
in the middle segment of forced vital capacity
(FEF25-75%), and FEV1./FVC had been obtained.
Carbon monoxide diffusing capacity (DLCO)
had been measured by a single breath method.
The DLCO value had been corrected for hemog-
lobin concentration. Spirometry results are exp-
ressed with standard gender and race specific
prediction equations where appropriate (5). Ar-
terial blood gas analyses had been done with
the subjects breathing room air in an upright
position at rest. A complete transthoracic echo-
cardiographic evaluation including two-dimen-
sional, continuous-wave color Doppler exami-
nations had been performed. Using continuous
wave Doppler the maximum tricuspid regur-
gitant flow (v) had determined. The modified
Bernoulli equation was employed to estimate
right ventricular systolic pressure (RVP) which
had been considered to be equal to the systolic
pulmonary artery pressure (SPAP) in the absen-
ce of right ventricular outflow obstruction or
pulmonary valve stenosis (6). Patients had been
diagnosed as having pulmonary hypertension
(PH) when the Doppler echocardiographically
had measured SPAP values were >30mmHg .

Culture and sputum analysis results, antibiotic
resistance, infection markers, long term oxygen
theraphy, need to stay in intensive care unitand
mortality and factor affecting mortality rates
were examined. Acute exacerbation of bronc-
hiectasis was defined as change in sputum pro-
duction, increased dyspnea, increased cough,
fever (temperature > 37.8 C°), increased whee-
zing, fatigue or malaise, radiographic evidence
of new infiltrate, change in breath sounds.



Infection episodes per year and mortality data
were assessed based on patient interviews and
medical records. Use of medications, short and
long acting B2 adrenergic agonist and inhaler
steroid were noted.

Ethics Approval

The study protocol was approved by the Bas-
kent University, Faculty of Medicine Ethics
Committee.

STATISTICAL ANALYSIS

SPSS software (Version 10.0; SPSS Inc., Chicago,
IL,USA) was used forthe statistical analyses.Con-
tinuous variables were presented as mean = SD
or median and interquartile range, as appropria-
te. In order to compare continuous parameters,
student t-test was performed. The chi-square
test was used to compare non-parametric va-
riables. Correlations were established with the
Spearman rank correlation or Pearson product
moment correlation analysis, as appropriate. All
p-values were two-sided, and a pvalue <0.05
was considered to be statistically significant.

RESULTS

The mean age was 59.5 £ 15.1 years and %50
were male. Demographic variables and labora-
tory data are outlined in (Table 1).

Table1. General characteristics of study patients with
bronchiectasis
Demographic

characteristics n=104

Age (years) 59.5+15.1 (18-85)

Sex (Female/Male) 52/52
Smoking history 39 (37.5%)

Smoking years (pack/years) 40.1+334

History of lung infection 46 (44.2%)
COPD 39 (37.5%)
Asthma 15 (14.4%)

Respiratory insufficiency 13 (12.5%)

History of tuberculosis 7 (6.7%)
CRP mg/L (attacks/stable) 69.7/6.3
Leucocyte (thousand/uL) (attacks/stable) 10000/7035
Sedimentation (mm/h) (attacks/stable) 46.0/24.4

Mortality 12 (11.5%)
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history of lung infection was identified in 46,and
tuberculosis in 7 cases. The most common syp-
toms for admission to hospital were coughing,
sputum production and dyspnea (Table 2).

Table 2. Symptoms at admission
Admission symptom n=104
Control 18 (17.3%)
Coughing 11 (10.6%)
Sputum production 4 (3.8%)
Dyspnea 19 (18.3%)
Coughing and sputum 22 (21.2%)
Coughing+dyspnea 5 (4.8%)
Coughing+sputum+dyspnea 25 (24%)

On physical examination at admission crack-
les were heard on both lung fields in 43.3%,
left hemithorax in 13.5% and right lung in
8.7% of the cases. On HRCT, bronchiectasis
was identified as bilateral in 63.5%, 20.2% ri-
ght sided and in 16.3 left sided. With regard to
type of bronchiectasis; it was classified as cys-
tic in 50%, tubular in 27.9%, cystc and tubular
17.3% and traction in 4.8% of the study popu-
lation. The findings of the sputum microscopy
and culture results of the 68 patients with spu-
tum production are summarized in (Table 3).

Table 3. Sputum analysis and culture results

Sputum n=68
Sputum microscopic evaluation results

No microorganism, n (%) 42 (40.4)
Gram positive cocci, n (%) 13 (12.5)
Gram negative bacilli, n (%) 8(7.7)
Diplococcus, n (%) 3(29)

Gram positive cocci, gram negative bacilli, n (%) 2 (1.9)

Sputum culture results

Pseudomonas aeruginosa, n (%) 6 (31.5)
a-Hemolytic Streptococcus, n (%) 3 (15.8)
Streptococcus pneumoniae, n (%) 2 (10.5)
Candida albicans, n (%) 2 (10.5)
Escherichia coli, n (%) 2 (10.5)
Staphylococcus aureus, n (%) 1(5.3)

Sputum ARB was ordered in 37 patients and it
was negative in all of them. In 19 of 68 patients
with sputum culture a microorganism was isola-



86

ted, pseudomonas aeruginosa being the most
common microorganism. PCO2 was higher and
FVC and FEV1 values were lower in patients in
whom pseudomonas aeruginosa was isolated.
Ninety three patients had undergone PFT when
instable conditions. Obstructive patternwasno-
ted in 50.5%, mixed in10.7%, restrictive in 2.2%
and normal in 22.6% of the patients. Data about
ABG analysis and PFT are provided in (Table 4).

Table 4. Arterial blood gases and PFT parameters

39.0+7.6

253+ 4.1

88.9 + 23.6
72.4+26.1
65.1+14.2

43.1+31.7

96.2 + 46.1

87.5+22.4

Reversibility test was performed on 66 (63.5%)
patients and it was positive in 11 (10.6%) of
them. With regard to medications; 41 (39.4%)
patients were on inhaler steroid, 37 (35.6%) on
short acting 32 adrenergic agonist, 56 (53.8%)
on long acting 2 adrenergic agonist. On
Doppler echocardiographic examination PHT
was detected in 21.2% of the cases. The preva-
lence of PH was higher in patients with tubular
type and bilateral bronchiectasis and decresa-
ed DLCO(%) (P<0.05). There was no association
between type of bronchiectasis and respiratory
failure. Respiratory failure and infection episo-
des were higher in patients with FEV1 <60%.
Antibiotic resistance was identified in 12 of 19
patients with positive sputum culture. A sig-
nificant difference in FEV1% was detected in
patients with and without antibiotic resistan-
ce (53.6 + 26.3% vs 74.8 £ 16.4% respectively;
p=0.021). Mortality rate was higher in patient
with antibiotic resistance (p=0.01, r=0.241),
however no relation was noted between anti-
biotic resistance and extent of bronchiectasis.

By the end of the follow up, January 2010,
(mean follow up= 4.2 years) 12 patients (11.5%)
died. Four of the 6 patients admitted to inten-
sive care unit were intubated and all of them
died because of respiratory failure. Coexistince
of coronary artery disease (CAD) and chronic
obstructive pulmonary disease (COPD) were
found to increase mortality (p<0.05). Duration

of stay in hospital, infection episode, age and
smoking were associated with mortality. CRP
levels that were studied when the patients
were stable were higher in patients who died
than those who were alive (9.9 + 4.6 vs 5.6 +
4.5mg/dL respectively; p=0.02). Patients in
whom pseudomonas was isolated on sputum
culture had higher mortality rates compared
to those with another microorganism (16.7%
vs 4.3%; p=0.02). Non-smoking was associated
with less pseudomonas isolation on sputum
culture (p=0.03). Infection episode was higher
in patients who were on inhaler steroid the-
rapy than those were not (1.3 + 1.0; 0.6+ 0.8,
p<0.05). There was no association between
mortality and the type and localization of bron-
chiectasis and pulmonary hypertension (PH)

DISCUSSION
Pulmonary function test

Functional impairment in bronchiectasis is re-
lated to the etiology and extent of the disease.
Patients may develop progressive decline in
pulmonary function due to ongoing infection,
inflammation, and destruction of bronchi if a
delay in diagnosis and therapy occurs. Impa-
ired lung function in patients with bronchiec-
tasis usually leads to chronic airflow obstruc-
tion (7). The most prominent change in PFT is
decreased FEV1/FVC due to airflow obstruction
and there is a progresive decline in lung func-
tion over time with loss of FEV1. A decrease in
vital capacity and residual volumes, restrictive
pattern and a decrease in diffusion capacity
might be observed in severe bronchiectasis
because of atelectasis and restrictive abnorma-
lities. It has been reported that the degree of
airway obstruction is related to the extent of
bronchiectasis on HRCT (8). Pulmonary func-
tion testing generally shows airflow obstructi-
on ranging from modest to severe. A number
of explanations have been offered to explain
the finding of obstructive PFTs, including obli-
terative bronchiolitis, collapse of large airways
on expiration, retention of endobronchial sec-
retions, or concurrent asthma or emphysema,
among others (9). In our study obstruction was
identified in around half of the patients. The
relation between airway obstruction and ex-
tent of bronchiectasis could not be evaluated
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becaues of smoking history in the study group.
Obstructive pattern on PFT may lead to a mis-
diagnosis of asthma. In a study by Grenier et al
bronchiectasis was demonstrated on HRCT in
around 30% of the patients with asthma (10).
As bronchial hyperreactivity is prominent in
bronchiectasis, bronchodilator testing when
performing PFTs is recommended. Further
tests should especially be ordered in patients
having atypical symptoms with asthma. In our
study reversibility was demonstrated in 10.6%
of the cases with asthma symptoms and obst-
ructive pattern. For this reason HRCT should
be recommended in cases having atypical sy-
mptoms of asthma and abnormal lung graphy.
The role of anti-inflammatory therapy in bron-
chiectasis is challenging. Martinez Garcia et al
demostrated a significiant reduction in expec-
torated sputum and an improvement in health
related quality of life as measured by the St Ge-
orge’s Respiratory Questinnaire by fluticasone
therapy (11). Tsang et al reported that inhaled
fluticasone reduces sputum levels of inflama-
tory markers and the density of leukocytes (12).
Because of the increased bronchial hyperrea-
ctivity and possible reversibility of the airflow
obstruction in patients with bronchiectasis the
use of bronchodilators could be part of their the-
rapy. Since chronic inflammation is an ongoing
process even in the stable phases of the disease
it has been shown that inhaler steroid therapy
is effective at reducing the symptoms, slowing
the progression and supressing the inflamma-
tion (13). Although not supported by rando-
mized controlled trials it might be argued that
low doses of inhaler steroids be used. However,
owing to the lack of firm data and the local side
effects of this therapy their routine is not recom-
mended. For these reasons an individualized
approach is needed to optimally evaluate and
treat individuals with bronchiectasis. The aim
should be to improve life quality of the patients
and to decrease exacerbations instead of just
dealing with small changes in PFT parameters.

Microbiologic evaluation

Recurrent infections, sputum production and
progressive lung tissue damage are the basic
characteristics of bronchiectasis. It has been
demostrated that even in asymptomatic and
stable bronchiectasis patients bacterial colo-

nization occurs (14). These microorganisms
represent a potential risk for lung infections
and may secrete several inflammatory media-
tors that cause progressive tissue damage and
airway obstruction. Colonization with potenti-
al pathogenic microorganisms is identified in
60-80% of patients under stable clinical con-
ditions. The two main pathogens isolated in
patients with bronchiectasis are Haemophilus
influenzae and Pseudomonas aeruginosa (14,
15). Infection with Pseudomonas aeruginosa
presents a management problem and may pro-
duce a more rapid decline in lung function (16).

King at al found that the severity of disease
correlated with the infecting agents: patients
with the mildest disease had no pathogens,
while those with the most severe disease were
colonized with Pseudomonas species (17). Furt-
hermore lung lesions are more diffuse and the
abnormalities in pulmonary functions are more
severe in patients colonized with these agents
(18). Correlations between lung function, se-
verity of disease on HRCT scan and infection
with pseudomonas aeruginosa have previous-
ly been reported in bronchiectasis (19,20). In
the present study pseudomonas was the most
commonly isolated microorganism on sputum
culture. And in these patients PCO2 was higher
and airway obstruction is more prominent. For
these reasons to limit progressive tissue da-
mage and to decrease airway obstruction the
colonized microorganisms should be identi-
fied and accordingly the appropriate antibio-
tics should be administered. Sputum culture
in this regard is an easy, cheap and a non in-
vasive method of identifiying the colonized
pathogens (14). Angrill et al demonstrated an
association between airway colonization and
FEV1 below 80% of predicted and cystic-vari-
cose type bronchiectasis on HRCT (14). In our
patients there was no association between type
of bronchiectasis and culture results, however
the rate of positive sputum culture and infec-
tion episodes per year were higher in subjects
with FEVi below 60% of predicted. Therefo-
re we think that due to the high probability
of airway colonization in patients with FEV1
<60% sputum culture should be obtained to
diagnose and treat infection attacks for pre-
vention of the progressive airway obstruction



and damage. In addition we suggest that be-
cause FEV1 below 60% and mortality is higher
in patients with antibiotic resistance, sensiti-
vity to antibiotics should be determined once
the diagnosis of bronchiectasis is established.

Pulmonary hypertension

Pulmonary hypertension (PH) related to
respiratory diseases is mostly mild to mo-
derate, and the severity is associated with
the category of respiratory disease (21).

PH develops in patients with bronchectasis
because of impaired pulmonary physiology as
a result of structural changes in the lung. It is
a common condition, especially in those with
cystic bronchiectasis (22). In a study the preva-
lence of PH was reported as 32.9%, SPAP being
higher in patients with cystic bronchiectasis. It
has been shown that increasing SPAP was signi-
ficantly correlated with a decline in DLCO per-
centage of predicted and correlated negatively
with FEV1 in patients with cystic bronchiectasis.
High SPAP was associated with low pO2 and
high pCO2 (19). In our study PH was diagnosed
in 21.2% of the patients on echocardiographic
examination. We identified that PH is signifi-
cantly higher in patients with tubular bronc-
hiectasis, bilateral bronchiectasis, hypoxia and
respiratory insufficiency. These findings indi-
cate that as a result of diffuse lung damage a
decrease in diffusion capacity, hypoxia and
respiratory insufficiency are seen, pulmonary
vascular resistance increases and PH develops.
PH may serve as a sign of lung parenchymal
damage. For that reason in patients with PH,
taking into account the symptoms and dire-
ct graphy findings, HRCT should be planned.

Mortality

Smoking is one of the major risk factor for the
development of heart and lung disease. Abnor-
malities in cilia function and increase in mucus
secretion lead to an increase in bacterial adhe-
rence and recurrent infections. In aggregate,
these events lead to an increase in airway obst-
ruction and parenchymal damage. It has been
shown that development of COPD in bronchie-
ctasis patients poses prognostic importance
(23).

Finklea et al reported an association between
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smoking and mortality but no data is provi-
ded about the amount and time of exposure
to smoking. In this study we found that both
the time of exposure to smoking and amount
in pack years were associated with an increase
in mortality (24). Additionally we detected that
mortality is higher in patients with bronchiec-
tasis when COPD and CAD coexist. For this re-
ason the first step should be to stop smoking
in patients with bronchiectasis. Loebinger et al
reported the factors independently associated
with mortality were age, St George’s Respira-
tory Questionnaire activity score, infection with
Pseudomonas aeruginosa, total lung capacity
(TLC), residuel volume/TLC and transfer factor
coefficient (3). Mortality was substantially hig-
her in patients with chronic colonization com-
pared with noncolonized patients (25).

In our study isolation of pseudomonas on
sputum culture and antibiotic resistance were
identified as the predictors of mortality. Bacte-
rial colonization was demonstrated as a contri-
buting factor to increased mortality in patients
with high serum CRP levels measured when the
patients were stable. Wilson et al have reported
that, there is an increase in the concentration
of some acut phase reactants such as CRP, ESR,
or IgA in patients with bronchiectasis that are
correlated with decreased pulmonary function
or extent of the disease (26). It has been pro-
posed that systemic inflammation could be a
spill-over phenomenon of local inflammatory
markers from the lungs (27). For these reasons
bronchiectasis should not be regarded as a lo-
calized disease and elevation of inflammatory
markers, if not explained by another systemic
disorder, the patients should be evaluated for
colonization. Therefore early therapy might be
advised to those cases with high CRP levels stu-
died in stable conditions when harboring the
other risk factors such as smoking, COPD.

In conclusion, when the diagnosis and treat-
ment are delayed in bronchiectasis, inflamma-
tion and recurrent infections lead to a dest-
ruction in bronchi and a progressive decline
in lung function. Pulmonary function testing
should be routinelly performed and in tho-
se with FEV: <60% colonization and antibiotic
resistance should be determined because of
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increased infection risk and mortality. Identifi-
cation of the microorganisms on sputum cultu-
re and determination of antiobiotic resistance
should be done to give appropriate therapy.
Older age, smoking, infection episode, respira-
tory insufficiency and antibiotic resistance were
associated with an increased risk of mortality.

Limitations:

This study has several limitations. Inherent to its
retrospective nature some tests were not avai-
lable in all the cases. For example, sputum cul-
ture was not obtained in all the patients. Causes
of bronchiectasis were not identified. Prospec-
tive studies with larger patient numbers and
longer term follow up are needed to better cla-
rify this issue.
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