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Abstract

Introduction: There is a relative lack of information about the death rate and morbidity of non-cystic fibrosis
bronchiectasis and most studies are limited due to referral bias. We wanted to assess death rate and morbidity in
those patients at our hospital.

Methods: Adult patients seen at our department between June 2006 and November 2009 were recruited if the
key string “bronchiect-” was mentioned in electronic clinical records and if chest CT imaging was available. Clinical
records of all patients with confirmed radiologic diagnosis of bronchiectasis were reviewed and clinical
characteristics were analyzed.

Results: 539 patients with a radiographic diagnosis of non-cystic fibrosis bronchiectasis were identified in a
retrospective cross-sectional analysis giving a prevalence of 2.6% in our hospital population. A wide range of
etiologies was found with idiopathic bronchiectasis in 26%. In the 41 months interval, 57 patients (10.6%) died. We
found a median exacerbation rate of 1.94 per year. Bacterial colonization status was associated with more deaths,
exacerbation rate, symptoms and reduced pulmonary function. Pulmonary hypertension was found in 48% of our
patients.

Conclusions: We evaluated a large non-cystic fibrosis bronchiectasis population, and provided new
epidemiological data on associations between clinical characteristics and deaths and morbidity in these patients.
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Introduction
First described by Rene Theophile Laënnec in 1819,
bronchiectasis (BX) are now defined as permanently
dilated airways due to chronic bronchial inflammation
caused by inappropriate clearance of various microorgan-
isms and recurrent or chronic infection [1,2]. Diagnosing
BX has become significantly easier with the advent of
high resolution computed tomography (HRCT), which
has proved to be highly sensitive for demonstrating
bronchiectatic change in the airways [3]. Overall, postin-
fectious and idiopathic BX are the most frequent cause of

non-CF bronchiectasis (NCFB), although the list of
potential etiologies is extensive [4-6].
In the past, several studies evaluated clinical and micro-

biological characteristics of this NCFB population [5-13].
Although these studies identified a number of risk factors
associated with lung function decline, the populations
studied are limited due to referral bias. Most descriptive
studies recruited patients with NCFB who were referred
to their institution with a suspected or established clinical
diagnosis of NCFB. As a result, the populations studied
consist of a large number of patients with rare diseases
and exclude certain subgroups such as smokers and
patients with COPD [9-11]. Due to the heterogeneity of
these study populations, the true burden of NCFB may
be underestimated. There is a relative lack of information
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available about the mortality and morbidity of this condi-
tion. Such information is important as it allows us to
prioritize treatment options and gain insights for proper
design of clinical trials in NCFB. Our aim was to identify
all patients with a radiologic diagnosis of BX in an unse-
lected manner in order to assess mortality and morbidity
in those patients with NCFB and to identify risk factors
for mortality and morbidity.

Methods
Study population and patient assessment
We performed a search in the electronic patient file data-
base of the University Hospital of Leuven, Belgium. This
database lists patient records of all the patients seen at
the University Hospital Leuven, which serves both as a
local hospital and training center for the region of Leu-
ven/Vlaams-Brabant as well as a national secondary and
tertiary referral center. The search was done using these
criteria: adult patients with the key string “bronchiect-”
mentioned in the clinical records, with a contact at the
department of Respiratory Medicine of our hospital
between June the 1st 2006 (the furthest date we could go
back in the electronic database) & November the 1st

2009 and who had CT imaging of the chest available.
Approval was obtained from the local ethical committee
of UZ Leuven, Belgium.
The chest CT scan images of all these patients were re-

assessed to confirm/exclude the presence of BX. CT
scans were performed by one of the UZ Leuven respira-
tory radiologists or at other centers. Images obtained
using 1 mm collimation at full inspiration were reviewed
and BX was deemed to be present if there was one or
more of the following criteria: a bronchoarterial ratio
greater than 1, lack of tapering of the bronchi and visuali-
zation of bronchi within 1 cm of costal or paravertebral
pleura or abutting the mediastinal pleura [14].
In the patients with BX confirmed on chest CT scan,

clinical records were retrospectively reviewed and the fol-
lowing characteristics were noted: age, sex, weight, age at
diagnosis, smoking history, BX diagnostic investigations
that were performed and/or final diagnosis listed, current
respiratory symptoms at diagnosis and outside an exacer-
bation (presence/absence of chronic cough, sternal pain,
wheezing, hemoptysis or shortness of breath; total number
of respiratory symptoms (1 to 5)), the number of exacerba-
tions the first year after CT based diagnosis of BX (defined
as the need for antibiotic treatment due to increased
respiratory symptoms), presence of gastro-esophageal
reflux disease (GERD)(defined as presence of esophagitis
on gastroscopy and/or an abnormal 24 hour pH monitor-
ing), presence of sinusitis (defined as an abnormal sinus
CT scan and/or suggestive symptoms such as postnasal
drip, chronic (purulent) discharge from the nose or symp-
toms of pain or tenderness over one of the sinuses) and

the presence of pulmonary hypertension (PH)(defined as a
systolic pulmonary arterial pressure of ≥36 mmHg on
echocardiography assuming normal right atrial pressure of
5 mmHg) [15]. All sputum culture results obtained during
the study period were reviewed and bacteria found since
the diagnosis of BX were registered even during an exacer-
bation. All patients underwent spirometry according to
ATS criteria [16-18] and the best results at diagnosis and
outside an exacerbation were noted. Follow-up was by the
different outpatient pulmonary clinics and depended on
severity and stage of the underlying etiology and disease
with a minimum of once per year. Standard follow-up at
the NCFB outpatient clinic is once every three to four
months.

Statistics
Associations between characteristics were analyzed using a
broad set of statistical tests. Logistic, Poisson and linear
regression models were used for binary, count and contin-
uous outcomes respectively. Chi square tests with calcula-
tion of odds ratios (OR) were used for frequency
distributions and non-parametric tests such as Mann-
Whitney U test were chosen when the assumption of nor-
mal distribution was violated. Data were analyzed with
GraphPad Prism4.01 and SAS9.1.3. The p-values reached
significance if lower than 0.05 and two-tailed testing was
performed.

Results
Patient characteristics
The patient selection algorithm is shown in Figure 1 and
Additional file 1: Supplement text S1. Further analysis and
chart review was done in this population of 539 NCFB
patients. Patient characteristics are listed in Table 1.
Patient medical files were reviewed to identify the under-
lying etiology. We did not find a clear underlying cause
for the BX in 170 patients. In 22 of these patients there
were two possible diagnoses and for the subgroup analy-
sis, patient data were included in both diagnostic sub-
groups. 148 patients lacking a final diagnosis, although
full diagnostic work-up had been performed, were labeled
as having idiopathic NCFB. The underlying etiology of
the BX is shown in Figure 2 and Table 2. Analysis
showed that BX due to thoracic cancer (OR = 3; p =
0.004), COPD (OR = 4; p < 0.0001) and interstitial lung
disease (OR = 2; p = 0.02) were mostly male. Patients
with idiopathic BX were predominantly female (OR = 2;
p < 0.0001).
During the study period, a total of 20,998 patients

were seen at least once in the department of adult
Respiratory Medicine of which 539 had a radiological
diagnosis of NCFB, giving an estimated prevalence of
2.6% amongst the overall patient population seen for
respiratory problems at our hospital.
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Symptoms
There was more sinusitis in NCFB patients with Primary
Ciliary Dyskinesia (PCD) and idiopathic BX and less in
patients with COPD, thoracic cancer and interstitial lung
disease. Patients with sinusitis had more different species
of bacteria present in sputum (p < 0.0001) with signifi-
cance for PA (P = 0.0026; OR = 1.88), encapsulated Pseu-
domonas aeruginosa (PA) (p = 0.0013; OR = 2.35) and
Staphylococcus aureus (SA) (p = 0.0063; OR = 1.85).
Patients with sinusitis had more symptoms than others
(p = 0.0004) with a significant association between sinusi-
tis and cough (p = 0.01; OR = 1.93), wheezing (p = 0.033;

OR = 1.57) and sternal pain (p = 0.0247; OR = 1.65), inde-
pendent of the underlying etiology. Other results on symp-
toms can be seen in Additional file 1: Supplement text S2.

Gastro-esophageal reflux
Signs of GERD were present in 28% of our patients with
NCFB. There was no significant difference in the pre-
sence of GERD between patients with different NCFB
etiologies. The presence of shortness of breath was sig-
nificantly associated with GERD (p = 0.001; OR = 2.4)
and remained significant after correcting for underlying
etiology. Cough, when controlled for etiology was also
significantly associated with GERD (p = 0.0162; OR =
1.98). Overall, the number of symptoms in patients with
GERD was higher than in patients without documented
GERD (p = 0.0051). These patients with GERD also had
more different bacteria present in their sputum cultures
than patients without GERD (p = 0.016). The presence
of SA (p = 0.0007; OR = 2.16) but not PA (p = 0.068;
OR = 1.48) was associated with the presence of GERD.

Bacterial colonization
Sixty patients did not have any record of sputum culture
or bronchoalveolar lavage (BAL) culture during the
study period. The sputum culture results of the other
patients are summarized in Figure 3. The main bacteria
found are PA in 30%, Haemophilus influenzae in 31%,
SA in 23%, Aspergillus fumigatus in 20%, Streptococcus
pneumonia in 20% and Moraxella catharralis in 15% of
the patients. Other bacteria found are listed in Addi-
tional file 1: Supplement text S3.
Underlying etiology was associated with the number of

total different bacteria cultured in sputum. Idiopathic BX

Figure 1 Patient selection algorithm of adult patient files reviewed. CF = Cystic fibrosis; CFLD = CF Like Disease; BX = Bronchiectasis; CT =
Computer Tomography; LTX = Lung transplant patients; non-CF Bx = Non-Cystic Fibrosis Bronchiectasis.

Table 1 Demography and smoking status of the studied
population

Male/Female ratio 299/240 (55.5%/44.5%)

Age (years) median 67; p25-75 57-75

Age at diagnosis (years) median 62; p25-75 51-71

BMI (kg/m²) at diagnosis median 24; p25-75 21-27

Active smoker 69/539 (12.8%)

Ex-smoker 185/539 (34.3%)

Never smoked 268/539 (49.7%)

Passive smoker only 17/539 (3.1%)

FVC (% pred) mean 83% ± 23%

FEV1 (% pred) mean 67% ± 25%

TLC (% pred) mean 92% ± 18%

RV (% pred) mean 116% ± 42%

TLCO (% pred) mean 62% ± 21%

Exacerbations/year 1.94 (median 1; p25-75 1-3; range 0-12)

Middle column shows absolute numbers and percentages are listed in the
brackets. BMI = Body Mass Index; FEV1 = Forced expiratory volume in one
second; FVC = Forced vital capacity; RV = Residual Volume; p = percentile;
pred = predicted; TLC = Total Lung Capacity; TLCO = Transfer Factor of the
Lung for Carbon Monoxide

Goeminne et al. Respiratory Research 2012, 13:21
http://respiratory-research.com/content/13/1/21

Page 3 of 8



(p = 0.003), sarcoidosis (p = 0.03), rheumatic (p = 0.05)
and interstitial lung disease with BX (p < 0.0001) had less
often bacteria present in sputum while bacteria were
found more often in sputum cultures of patients with
ABPA (p = 0.001), PCD (p = 0.001) and COPD (p <
0.0001). Subanalysis showed that PA, Moraxella catthar-
alis, Streptococcus pneumonia and Escherichia coli were
seen significantly more often in COPD patients and the
former three significantly less in patients with interstitial
lung disease (p = 0.001). As expected, Aspergillus was
present more often in patients with ABPA (p = 0.0003).

Lung function
The mean spirometry values at diagnosis are shown in
Table 1. Spirometry results were related to the underlying

etiology (FEV1 p < 0.0001; FVC p = 0.008) with a signifi-
cantly lower FEV1 in COPD patients as compared to the
NCFB patients with other etiologies (p < 0.0001). There
was a significant negative association between FEV1 and
number of respiratory symptoms, with a decrease of 104
ml (p = 0.0063) or 3.7% (p = 0.0012) per symptom. Airway
resistance and residual volume were correlated with total
number of bacteria in sputum, while FEV1 and FVC were
negatively correlated with total number of cultured bac-
teria (all: p < 0.0001). A worse lung function was asso-
ciated with presence of PA (p < 0.0005), Haemophilus
influenzae (p = 0.05), Streptococcus pneumonia (p = 0.05),
SA (p = 0.05), Moraxella catharralis (p = 0.001) and Ste-
notrophomonas maltophilia (p = 0.01).

Pulmonary hypertension
Echocardiography data were available in 289 of the 539
patients (53.6%). In total 140 of the 289 (48.4%) patients
were diagnosed with PH, with information about their
systolic pulmonary arterial pressure in 130 patients
(without the right atrial pressure of 5 mmHg: median
37.5 mmHg; p25-75 33-48). We found that 10% of the
patients with PH died during the study interval of 41
months. There was no significant correlation between
the presence of PH and the colonization status or the
number of exacerbations. There was a difference in pre-
sence of PH between the different etiologies (p = 0.012):
there were more NCFB patients with PH in the COPD
group and less patients with PH in the postinfectious
group. The severity of PH (systolic pulmonary artery
pressure in mmHg) was not significantly different
between different etiologies (p = 0.067). Patients with
PH had worse FEV1 than patients without PH (p =
0.01), with a trend for FVC (p = 0.08). There was a sig-
nificant inverse correlation between the systolic pulmon-
ary artery pressure (mmHg) and FEV1, FVC, TLC, RV

Figure 2 Underlying etiology of the studied population. ABPA
= Allergic Bronchopulmonary Aspergillosis; COPD = Chronic
Obstructive Lung Disease; PCD = Primary Ciliary Dyskinesia, NCFB =
Non Cystic Fibrosis bronchiectasis

Table 2 Further definition of the underlying NCFB etiologies

Postinfectious (84) TB (37), MAC (5), Pertussis (3), Invasive Aspergillosis (2), Measles (1), Diphtheria (1), Blastocystes hominis (1), unkown (34)

COPD (64) GOLD II (10), GOLD III (28), GOLD IV (26)

Interstitial lung disease
(57)

EAA (15), IPF/NSIP (27), BOOP (9), drug induced ILD (3), UIP (3)

Rheumatic lung disease RA (29), Sjögren (5), Sclerodermia (4), AS (1), MCTD (1) (40)

Immunodeficiency (29) CVID (1), HIV (1), hyper IgE syndrome (1), other immunoglobulin deficits (14 dysgammaglobulinemia, 1
agammaglobulinemia, 2 hypogamma-globulinemia), Navajo poikiloderma (1), different types of post transplants (5) (3
kidney, 1 liver and 1 heart), non-thoracic Non-Hodgkin lymphoma (2), chronic lymphatic leukemia (1)

Thoracic cancer (38) adenocarcinoma (9), large cell anaplastic carcinoma (1), squamous cell carcinoma (16), small-cell lung carcinoma (3), thoracic
Non-Hodgkin lymphoma (3), carcinoid (1), mesothelioma (2), solitary pulmonary nodule without tissue diagnosis (3)

Other causes (44) sarcoidosis (13), anatomic malformations (6), UC (6), Crohn (3), SJM (3), aspiration/inhalation (3), a1-ATD (2), CS vasculitis (2),
Wegener (2), MK (1), PE (1), WC (1), Microscopic polyangiitis (1)

The number in brackets states the number of patients. AS = Ankylosing Spondylitis, a1-ATD = alfa-1-antitrypsin deficiency, BOOP = Bronchiolitis Obliterans
Organizing Pneumonia, COPD = Chronic Obstructive Lung Disease, CS = Churg-Strauss, CVID = Common Variable Immunodeficiency, EAA = Extrinsic Allergic
Alveolitis, ILD = Interstitial Lung Disease, IPF = Idiopathic Pulmonary Fibrosis, MAC = Mycobacterium avium complex, MCTD = Mixed Connective Tissue Disease,
MK = Mounier-Kuhn Syndrome, NSIP = Nonspecific Interstitial Pneumonia, PE = Pseudoxanthoma Elasticum, RA = Rheumatoid Arthritis, SJM = Swyer-James-
McLeod Syndrome, TB = Tuberculosis, UC = Ulcerative Colitis, UIP = Usual Interstitial Pneumonia, WC = Williams-Campbell syndrome
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and TLCO (Additional file 1: Table S4). The significance
remained after correcting for underlying etiology, with
the exception of RV.

Exacerbation rate
Yearly exacerbation rate is listed in Table 1. Factors asso-
ciated with more exacerbations were sinusitis (p < 0.0001),
GERD (p = 0.048), low FEV1 (p = 0.0003; r = -0.15) num-
ber of different bacteria cultured in sputum (p < 0.0001;
r = 0.34), presence of (encapsulated) PA (both p < 0.0001)
and SA (p = 0.0003) in sputum culture. Etiologies asso-
ciated with an increased exacerbation rate were PCD (p <
0.0001), immunodeficiency (p < 0.0001), anatomical mal-
formations (p < 0.0001) and COPD (p = 0.049). Fewer
exacerbations were noted in patients with thoracic cancer
(p = 0.015), interstitial lung disease (p < 0.0001) and sar-
coidosis (p = 0.0003).

Death rate
During the 41-month period, 57 patients died (10.6%)
(Additional file 1: Figure S5). Subgroup analysis showed
lower 41 month deaths in patients with idiopathic or
postinfectious BX (3.4% and 7.1% respectively) with sig-
nificance for idiopathic NCFB (OR = 0.23; p = 0.0008) as
opposed to other etiologies. Patients with thoracic cancer
and COPD had the highest deaths (30% and 26% respec-
tively; OR = 4.32 and 3.93; both p < 0.0001). More deaths
were also seen in active smokers (OR = 1.98; p = 0.05)

and in former smokers (OR = 1.87; p = 0.045). Death was
associated with number of different bacteria in sputum
cultures, with more deaths when more different species
were present (p = 0.002). Only Escherichia coli (p =
0.0003) and Aspergillus species (p = 0.034) showed signifi-
cant association with death but trends were seen for PA
(p = 0.077), Haemophilus influenzae (p = 0.11), SA (p =
0.11) and Moraxella catharralis (p = 0.056). The number
of symptoms was not associated with death and neither
was the number of exacerbations. Low FEV1 and FVC
(p = 0.0008 & p = 0.002, respectively) and presence of
PH (p = 0.01) were associated with more deaths.

Discussion
Radiological diagnosis NCFB was confirmed in a total of
539 patient which results in a NCFB prevalence of 2.6%
in the patient population of the department of respira-
tory medicine at the University Hospital of Leuven,
Belgium. The use of the electronic medical records data-
base of our hospital to capture potential patients and
thorough review of CT scan and clinical data allowed us
to identify NCFB patients in an unselected manner. We
are confident that we have obtained a nearly full esti-
mate of patients with NCFB at our hospital, which
explains the larger number of patients than similar stu-
dies reported in the literature. The setting of our study
does not allow us to give an exact population estimate
of NCFB, which has been estimated to be much lower

Figure 3 Percentage of bacteria present in sputum or bronchoalveolar lavage culture of NCFB patients. Only bacteria with a prevalence
of more than 5% are shown
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than our data, ranging from 52 per 100 000 in the over-
all US population to 1 per 625 Auckland Pacific Island
children [19-21]. Even incidence estimates fall within
this range, running from 3.7 to 17.2 per 100 000 per
year [22-24].
Our database included almost all possible underlying

etiologies in BX [4]. Our population included similar
numbers of idiopathic BX as reported in other cohort
studies but for other etiologies, the number of patients
differed somewhat [5-13]. This discrepancy may be due
to the fact that patients with NCFB were recruited on
the basis of radiological evidence of BX and not only on
the basis that they were referred to our hospital because
of NCFB. As a result, patients with NCFB due to
COPD, ILD or thoracic cancer were also recruited. Gen-
der distribution in our study population showed a small
male predominance, which is due to the inclusion of
patients with NCFB due to COPD, thoracic cancer and
ILD. Previous studies suggested that chronic airway
infection due to NCFB was a more common and more
virulent disease in women [5-11,13,25]. In our study
population, patients with idiopathic BX were predomi-
nantly female.
Our 41 month death rate of 10.6% is in line with the

findings of Loebinger et al. who found survival rates of
91% at 4 years [26]. We found a lower death rate in idio-
pathic BX, indicating that a lack of underlying etiology of
NCFB bears a favorable prognosis. One possible explana-
tion for this marked difference could be the absence of
comorbidities in patients with idiopathic NCFB as com-
pared to etiologies such as COPD and rheumatic disease.
Another possible explanation might be that patients with
idiopathic BX have a less severe pathophysiological
vicious cycle of impaired mucociliary clearance, infection
and inflammation and as a result develop lung damage
more gradually than other known etiologies. In a study
by Reiff et al., patients with idiopathic BX were shown to
have less extensive disease on CT images than other
etiologies, which is in agreement with our findings [27].
King et al. found that patients with idiopathic BX had a
low neutrophil oxidative burst, which may result in less
severe airway inflammation [28]. Children with idiopathic
BX had less viscous sputum than children with CF or
chronic bronchitis, which may lead to improved cough
transportability of sputum [29]. Additional research is
needed to unravel the pathogenesis of idiopathic BX. Our
finding of a high presence of sinusitis in this subgroup
suggests an upper airways dysfunction.
In our study population, we observed an exacerbation

rate of nearly 2 exacerbations per year, indicative of a sig-
nificant burden of disease in patients with NCFB. This
exacerbation rate was slightly higher than previously
reported by O’Donnell et al. (1.5 exacerbations per year in
patients with idiopathic BX) [30]. The higher exacerbation

rate is probably due to the inclusion of other etiological
groups such as COPD, where recent research has shown a
difference in oxidative stress in the lungs of COPD
patients versus BX patients. Tzortzaki et al. showed a
higher specific sputum marker of oxidant-induced DNA
damage in COPD patients versus BX patients [31].
Another reason for differences in reported exacerbation
rate might be the criteria we used to define exacerbation,
given the lack of a clear definition of a NCFB exacerbation.
In the current study, an exacerbation was defined not
merely on the basis of symptoms, clinical or radiologic
changes but on the need for a therapeutic intervention
with antibiotics (oral or IV). Interstitial lung disease, sar-
coidosis and thoracic cancer showed a lower exacerbation
rate. These patients also had a lower number of symptoms
and lower number of different bacteria in sputa, explaining
their lower exacerbation rate. They could be regarded as
having ‘dry’ bronchiectasis, a term previously used to
describe patients with BX but without expectoration of a
lot of sputa [32].
Our data showed a significant negative correlation

between FEV1 and exacerbation rate and the FEV1 was
on an average 104 ml or 3.7% lower per symptom
reported by our patients. This is in line with Wilson et
al. who found that lung function correlated with St.-
George’s Respiratory Questionnaire (SGRQ) [33].
In our population of NCFB patients 48% of the patients

with an echocardiographic evaluation had evidence of PH
and the presence of PH was associated with more severe
lung disease (decrease in lung function parameters).
These data are in agreement with similar study data that
showed that PH was present in one out of three patients
with NCFB and correlated with radiographic stage [34].
Alzeer et al. saw that right ventricular dysfunction and
right ventricular dimensions were greater in cystic BX
and were positively correlated with systolic pulmonary
artery pressure and negatively correlated with partial
pressure of oxygen in arterial blood. In more severe BX
disease, there is an impaired perfusion with more capil-
lary bed destruction and left-to-right shunt, leading to
impaired cardiac function and pulmonary gas exchange
[34]. This might explain the bad prognostic factor of PH
in NCFB. Due to the high prevalence of PH, cardiac
assessment with echocardiography is indicated in patients
with NCFB and more severe lung disease. There was no
association between PH and other clinical characteristics.
Despite these findings, PH in BX did not have a signifi-
cant impact on death in our population.
The main advantage of our study is the large patient

sample and the unbiased recruitment with as main inclu-
sion criterion the radiological documentation of BX. Not
only those patients who were referred to our center for
management of their NCFB were recruited but also
patients with other underlying diseases, in whom the
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presence of BX was perhaps considered to be a confound-
ing or complicating factor. The main limitation of this
study is its retrospective design. All clinical data were col-
lected by reviewing patient medical records, leaving error
for underreporting. Despite these disadvantages, data are
in line with previous studies. Previous reports suggest that
a triad of mucus plugging in the airways, infection and
inflammation may reinforce each other, lead to progressive
lung damage and result in mortality and morbidity [23]. It
is clear that BX remains a significant health problem,
requiring further research [35]. Our study revealed some
additional factors influencing death and morbidity and
may help to further clarify the different elements that are
important in NCFB (Additional file 1: Table S6 [36]). The
association between the bacterial colonization status and
several clinical outcome parameters suggest the potential
importance of anti-infective treatment. Dhar et al.
reported their experiences with nebulised colistin in a
small cohort of patients with NCFB infected with PA. Reg-
ular colistin reduced the exacerbation and hospitalization
rate, a finding which needs confirmation in larger con-
trolled trials [37].

Conclusion
In summary, NCFB was confirmed radiologically in nearly
3% of the patients seen at the department of respiratory
medicine of our hospital with a wide spectrum of underly-
ing etiologies. Although the general death rate of our
NCFB population is comparable to literature data, we
found that idiopathic BX showed lower death rate, empha-
sizing that a full work-up for NCFB may have prognostic
implications. Repetitive bacterial follow-up with sputum
culture is necessary as presence of PA was high and cul-
ture results were correlated with other factors such as
symptoms, lung function, exacerbation rate and death
rate. Presence of sinusitis and GERD was also associated
with an increased exacerbation rate. Our analysis showed
PH in 48% of the patients, underlining the need for echo-
cardiographic evaluation in patients with BX.

Additional material

Additional file 1: Supplementary data text S1 shows patient
selection algorithm; text S2 describes extra data on symptoms; text
S3 gives additional information on bacteria found; table S4 shows
correlation between lung function and severity of pulmonary
hypertension; figure S5 shows deaths in non-cystic fibrosis
bronchiectasis; table S6 indicates the associations between the
different morbidity factors.

Abbreviations
ABPA: Allergic broncho-pulmonary aspergillosis; ANOVA: Analysis of variance;
BX: Bronchiectasis; CF: Cystic fibrosis; CFLD: Cystic fibrosis like disease; COPD:
Chronic obstructive pulmonary disease; CT: Computed tomography; FEV1:
Forced expiratory volume in one second; FVC: Forced vital capacity; GERD:

Gastro-esophageal reflux; HRCT: High resolution computed tomography; IBD:
Inflammatory bowel disease; ILD: Interstitial lung disease; IV: Intravenous;
NCFB: Non-cystic fibrosis bronchiectasis; OR: Odds ratio; PA: Pseudomonas
aeruginosa; P25-75: Percentile 25 and 75; PCD: Primary Ciliary Dyskinesia; PH:
Pulmonary hypertension; RA: Rheumatoid arthritis; RV: Residual volume; SA:
Staphylococcus aureus; SGRQ: St.-George’s respiratory questionnaire; TLC:
Total lung capacity; TLCO: Transfer factor of the lung for carbon monoxide.

Author details
1Laboratory of Pneumology, Katholieke Universiteit Leuven, Leuven, Belgium.
2Department of Respiratory Medicine, University Hospital Gasthuisberg,
Leuven, Belgium. 3Department of Respiratory Medicine, University Hospital
Gasthuisberg, Herestraat 49, 3000 Leuven, Belgium.

Authors’ contributions
PG performed the acquisition and analysis of the data, designed the study
and wrote the manuscript. HS processed the data and performed part of the
analysis. AD and SS were involved in the critical revision of the manuscript
prior to submission. LD was involved in the design and critical revision prior
to submission. All authors read and approved the final manuscript.

Conflicts of interests
None of the authors have a financial relationship with a commercial entity
that has an interest in the subject of the presented manuscript.

Received: 23 December 2011 Accepted: 16 March 2012
Published: 16 March 2012

References
1. Bilton D: Update on non-cystic fibrosis bronchiectasis. Curr Opin Pulm

Med 2008, 14:595-599.
2. Roguin A: Rene Theophile Hyacinthe Laennec (1781-1826): the man

behind the stethoscope. Clin Med Res 2006, 4:230-235.
3. Shah RM, Sexauer W, Ostrum BJ, Fiel SB, Friedman AC: High-resolution CT

in the acute exacerbation of cystic fibrosis: evaluation of acute findings,
reversibility of those findings, and clinical correlation. AJR Am J
Roentgenol 1997, 169:375-380.

4. Goeminne P, Dupont L: Non-cystic fibrosis bronchiectasis: diagnosis and
management in 21st century. Postgrad Med J 2010, 86:493-501.

5. Pasteur MC, Helliwell SM, Houghton SJ, Webb SC, Foweraker JE,
Coulden RA, Flower CD, Bilton D, Keogan MT: An investigation into
causative factors in patients with bronchiectasis. Am J Respir Crit Care
Med 2000, 162:1277-1284.

6. Shoemark A, Ozerovitch L, Wilson R: Aetiology in adult patients with
bronchiectasis. Respir Med 2007, 101:1163-1170.

7. Angrill J, Agusti C, de Celis R, Rano A, Gonzalez J, Sole T, Xaubet A,
Rodriguez-Roisin R, Torres A: Bacterial colonisation in patients with
bronchiectasis: microbiological pattern and risk factors. Thorax 2002,
57:15-19.

8. King PT, Holdsworth SR, Freezer NJ, Villanueva E, Holmes PW: Microbiologic
follow-up study in adult bronchiectasis. Respir Med 2007, 101:1633-1638.

9. Martinez-Garcia MA, Soler-Cataluna JJ, Perpina-Tordera M, Roman-
Sanchez P, Soriano J: Factors associated with lung function decline in
adult patients with stable non-cystic fibrosis bronchiectasis. Chest 2007,
132:1565-1572.

10. Murray MP, Turnbull K, MacQuarrie S, Pentland JL, Hill AT: Validation of the
Leicester Cough Questionnaire in non-cystic fibrosis bronchiectasis. Eur
Respir J 2009, 34:125-131.

11. Murray MP, Pentland JL, Turnbull K, MacQuarrie S, Hill AT: Sputum colour: a
useful clinical tool in non-cystic fibrosis bronchiectasis. Eur Respir J 2009,
34:361-364.

12. Tsang KW, Chan WM, Ho PL, Chan K, Lam WK, Ip MS: A comparative study
on the efficacy of levofloxacin and ceftazidime in acute exacerbation of
bronchiectasis. Eur Respir J 1999, 14:1206-1209.

13. Wilson CB, Jones PW, O’Leary CJ, Hansell DM, Dowling RB, Cole PJ,
Wilson R: Systemic markers of inflammation in stable bronchiectasis. Eur
Respir J 1998, 12:820-824.

14. Brody AS, Klein JS, Molina PL, Quan J, Bean JA, Wilmott RW: High-
resolution computed tomography in young patients with cystic fibrosis:
distribution of abnormalities and correlation with pulmonary function
tests. J Pediatr 2004, 145:32-38.

Goeminne et al. Respiratory Research 2012, 13:21
http://respiratory-research.com/content/13/1/21

Page 7 of 8

http://www.biomedcentral.com/content/supplementary/1465-9921-13-21-S1.DOC
http://www.ncbi.nlm.nih.gov/pubmed/18812838?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17048358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17048358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9242738?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9242738?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9242738?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20709772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20709772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11029331?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11029331?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17223027?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17223027?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11809984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11809984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17467966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17467966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17998359?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17998359?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19196812?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19196812?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19648517?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19648517?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10596714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10596714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10596714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9817152?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15238903?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15238903?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15238903?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15238903?dopt=Abstract


15. Galie N, Hoeper MM, Humbert M, Torbicki A, Vachiery JL, Barbera JA,
Beghetti M, Corris P, Gaine S, Gibbs JS, Gomez-Sanchez MA, Jondeau G,
Klepetko W, Opitz C, Peacock A, Rubin L, Zellweger M, Simonneau G:
Guidelines for the diagnosis and treatment of pulmonary hypertension.
Eur Heart J 2009, 30:2493-2537.

16. MacIntyre N, Crapo RO, Viegi G, Johnson DC, van der Grinten CP,
Brusasco V, Burgos F, Casaburi R, Coates A, Enright P, Gustafsson P,
Hankinson J, Jensen R, McKay R, Miller MR, Navajas D, Pedersen OF,
Pellegrino R, Wanger J: Standardisation of the single-breath
determination of carbon monoxide uptake in the lung. Eur Respir J 2005,
26:720-735.

17. Miller MR, Crapo R, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A,
Enright P, van der Grinten CP, Gustafsson P, Jensen R, Johnson DC,
MacIntyre N, McKay R, Navajas D, Pedersen OF, Pellegrino R, Viegi G,
Wanger J: General considerations for lung function testing. Eur Respir J
2005, 26:153-161.

18. Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A, Crapo R,
Enright P, van der Grinten CP, Gustafsson P, Jensen R, Johnson DC,
MacIntyre N, McKay R, Navajas D, Pedersen OF, Pellegrino R, Viegi G,
Wanger J: Standardisation of spirometry. Eur Respir J 2005, 26:319-338.

19. Chang AB, Grimwood K, Mulholland EK, Torzillo PJ: Bronchiectasis in
indigenous children in remote Australian communities. Med J Aust 2002,
177:200-204.

20. Singleton R, Morris A, Redding G, Poll J, Holck P, Martinez P, Kruse D,
Bulkow LR, Petersen KM, Lewis C: Bronchiectasis in Alaska Native children:
causes and clinical courses. Pediatr Pulmonol 2000, 29:182-187.

21. Twiss J, Metcalfe R, Edwards E, Byrnes C: New Zealand national incidence
of bronchiectasis “too high” for a developed country. Arch Dis Child 2005,
90:737-740.

22. Eastham KM, Fall AJ, Mitchell L, Spencer DA: The need to redefine non-
cystic fibrosis bronchiectasis in childhood. Thorax 2004, 59:324-327.

23. Tsang KW, Tipoe GL: Bronchiectasis: not an orphan disease in the East.
Int J Tuberc Lung Dis 2004, 8:691-702.

24. Saynajakangas O, Keistinen T, Tuuponen T, Kivela SL: Evaluation of the
incidence and age distribution of bronchiectasis from the Finnish
hospital discharge register. Cent Eur J Public Health 1998, 6:235-237.

25. Morrissey BM, Harper RW: Bronchiectasis: sex and gender considerations.
Clin Chest Med 2004, 25:361-372.

26. Loebinger MR, Wells AU, Hansell DM, Chinyanganya N, Devaraj A,
Meister M, Wilson R: Mortality in bronchiectasis: a long-term study
assessing the factors influencing survival. Eur Respir J 2009, 34:843-849.

27. Reiff DB, Wells AU, Carr DH, Cole PJ, Hansell DM: CT findings in
bronchiectasis: limited value in distinguishing between idiopathic and
specific types. AJR Am J Roentgenol 1995, 165:261-267.

28. King P, Bennett-Wood V, Hutchinson P, Robins-Browne R, Holmes P,
Freezer N, Holdsworth S: Bactericidal activity of neutrophils with reduced
oxidative burst from adults with bronchiectasis. APMIS 2009, 117:133-139.

29. Redding GJ, Kishioka C, Martinez P, Rubin BK: Physical and transport
properties of sputum from children with idiopathic bronchiectasis. Chest
2008, 134:1129-1134.

30. O’Donnell AE, Barker AF, Ilowite JS, Fick RB: Treatment of idiopathic
bronchiectasis with aerosolized recombinant human DNase I. rhDNase
Study Group. Chest 1998, 113:1329-1334.

31. Tzortzaki EG, Dimakou K, Neofytou E, Tsikritsaki K, Samara K, Avgousti M,
Amargianitakis V, Gousiou A, Menikou S, Siafakas NM: Oxidative DNA
damage and somatic mutations: a link to the molecular pathogenesis of
chronic inflammatory airway diseases. Chest 2011.

32. Wall C, Hoyle JC: Observations on dry bronchiectasis. Br Med J 1933,
1:597-620.

33. Wilson CB, Jones PW, O’Leary CJ, Cole PJ, Wilson R: Validation of the St.
George’s Respiratory Questionnaire in bronchiectasis. Am J Respir Crit
Care Med 1997, 156:536-541.

34. Alzeer AH, Al-Mobeirek AF, Al-Otair HA, Elzamzamy UA, Joherjy IA, Shaffi AS:
Right and left ventricular function and pulmonary artery pressure in
patients with bronchiectasis. Chest 2008, 133:468-473.

35. Pappalettera M, Aliberti S, Castellotti P, Ruvolo L, Giunta V, Blasi F:
Bronchiectasis: an update. Clin Respir J 2009, 3:126-134.

36. Montella S, Santamaria F, Salvatore M, Pignata C, Maglione M, Iacotucci P,
Mollica C: Assessment of chest high-field magnetic resonance imaging in
children and young adults with noncystic fibrosis chronic lung disease:

comparison to high-resolution computed tomography and correlation
with pulmonary function. Invest Radiol 2009, 44:532-538.

37. Dhar R, Anwar GA, Bourke SC, Doherty L, Middleton P, Ward C,
Rutherford RM: Efficacy of nebulised colomycin in patients with non-
cystic fibrosis bronchiectasis colonised with Pseudomonas aeruginosa.
Thorax 2010, 65:553.

doi:10.1186/1465-9921-13-21
Cite this article as: Goeminne et al.: Risk factors for morbidity and death
in non-cystic fibrosis bronchiectasis: a retrospective cross-sectional
analysis of CT diagnosed bronchiectatic patients. Respiratory Research
2012 13:21.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Goeminne et al. Respiratory Research 2012, 13:21
http://respiratory-research.com/content/13/1/21

Page 8 of 8

http://www.ncbi.nlm.nih.gov/pubmed/19713419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16204605?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16204605?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15994402?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16055882?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12175325?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12175325?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10686038?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10686038?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15871981?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15871981?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15047953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15047953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15182138?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9787927?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9787927?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9787927?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15099895?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19357155?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19357155?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7618537?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7618537?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7618537?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19239435?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19239435?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18753467?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18753467?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9596315?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9596315?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9596315?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20777469?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9279236?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9279236?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18071019?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18071019?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20298395?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19652613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19652613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19652613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19652613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20522858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20522858?dopt=Abstract

	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study population and patient assessment
	Statistics

	Results
	Patient characteristics
	Symptoms
	Gastro-esophageal reflux
	Bacterial colonization
	Lung function
	Pulmonary hypertension
	Exacerbation rate
	Death rate

	Discussion
	Conclusion
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


