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Impact Of Bronchiectasis On COPD Exacerbations
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Abstract

The presence of bronchiectasis is considered an aggravating factor in COPD patients. In particular, the
coexistence of bronchiectasis and COPD was associated with greater frequency and severity of exacerbations.

The aim of this study is to investigate the impact of bronchiectasis in patients with COPD exacerbation.

We retrospectively collected data from 212 patients admitted to the hospital with diagnosis of COPD
exacerbation. In order to detect the presence of bronchiectasis, only patients that had received a chest HRCT
scan examination were included in the study. We compared clinical and functional data between COPD
patients with bronchiectasis and those without bronchiectasis.

The prevalence of bronchiectasis was 31,6% in this study. The presence of bronchiectasis in COPD
patients was associated with increased risk for isolation of PPMs in the airway (56,1% vs 28,3%, p 0,02), and
in particular of Pseudomonas Aeruginosa (17,5% vs 5,6% p 0,02), and with a longer duration of
hospitalization (8,22 £3,67 vs 6,88 = 3,43 days, p=0.004).

These results could encourage efforts to optimize medical care for patients with COPD and
bronchiectasis. Clinical trials with treatments for infective component are needed to investigate their impact on
the reductions of exacerbations and improvements in the disease course.

Corresponding Author: Antonio Molino, Respiratory Department Federico II University- A.O. "Dei Colli" Via
Leonardo Bianchi 1, 80131-Naples, Italy. Email: molinotonio@libero.it

Received: Jan 27, 2018 Accepted: Apr 04, 2018 Published: Apr 07, 2018

Editor: Mohamed Shahat Badawy Ahmed, Assistant Professor of Chest Diseases Head of Chest Department,

1
| |
! |
! |
! 1
! 1
! |
! |
. Keywords: COPD, Bronchiectasis, exacerbations !
| |
1
I |
| |
1
' Qena Faculty of Medicine, South Valley University, Egypt. |
I 1

|

www.openaccesspub.org UT CC-license  DOI: COMING SOON Vol-1 Issue 1 Pg. no.— 1



http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijt
mailto:molinotonio@libero.it

Freely Available Online

Introduction

Chronic obstructive pulmonary disease (COPD)
is one of the leading causes of morbidity and mortality
worldwide with a substantial social and economic
burden [1]. It's a complex disease with different clinical
features and treatment responses [2-6]. In recent years,
there has been a growing interest in identifying COPD
phenotypes, in order to provide more individualized
treatment strategies [2-6]. High-resolution computed
tomography (HRCT) of the lungs may provide a way to
define a distinct COPD phenotype by investigating the
main relevant morphological findings such as the
presence of emphysema, bronchial wall thickening, and
bronchiectasis [9-12].

Bronchiectasis is defined as irreversible and
generally progressive dilation of the airways, usually as
a result of chronic airway inflammation and/or infection.

The impact of bronchiectasis on COPD was
assessed in several studies [13-16]. Determining the
precise prevalence of bronchiectasis in COPD is difficult;
existing data indicate a huge variability in bronchiectasis
prevalence, ranging from 4 to 72%. However, there is
agree to consider bronchiectasis an aggravating factor
in COPD patients [11-16].

Bronchiectasis was defined as a comorbidity of
COPD [1], nevertheless this definition may be reductive.
In fact, the coexistence of bronchiectasis and COPD may
properly suggest a different clinical COPD phenotype
[1,15,21]. In particular, the presence of bronchiectasis
in COPD has been associated with greater frequency
and severity of exacerbations [22-24].

An exacerbation of COPD is defined as
sustained worsening of respiratory symptoms, such as
breathlessness or increased sputum volume or
purulence beyond the basal variability and that required
treatment with oral corticosteroids or antibiotics [1,25].
Patients with mild or moderate COPD exacerbation can
be managed at home, while patients with severe
symptoms may  need hospitalization [1,25].
Hospitalizations for COPD exacerbation are associated
with increased mortality and impaired health-related
quality of life. Furthermore hospitalizations for COPD
exacerbation account for more than 70% of all
COPD-related health care costs [1,25].
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In this study we aim to analyze the impact of
bronchiectasis on patients with COPD exacerbation.

Methods

In this retrospective study we collected data
from 212 consecutive patients admitted to the
Pneumology Unit of Monaldi Hospital in Naples between
2010 and 2014, with diagnosis of exacerbation of COPD.
In order to detect the presence of bronchiectasis, only
patients that had received a chest HRCT scan
examination were included in the study. Written
informed consent was obtained from all of the patients.
The study was approved by hospital Ethic Committee.

Clinical characteristics were recorded for each
patient, including lung function, smoking history,
comorbidities and number of COPD exacerbations in the
previous year.

COPD was confirmed by the presence of a
post-bronchodilator forced expiratory volume in 1
second/forced vital capacity (FEV1/FVC) < 70%
according to the criteria published by the GOLD
document [1].

COPD exacerbation was defined as an acute
event characterized by a worsening of the patient’s
respiratory symptoms that results in additional
therapy [1].

The diagnosis of bronchiectasis was confirmed
by a chest HRCT scan. High-resolution images were
obtained in full inspiration at 1-mm collimation and
10-mm intervals from the apex to the base of the lungs.
Based on the morphology, bronchiectasis was defined as
cylindrical, cystic and mixed.

al-antitrypsin deficiency, serum immunoglobulin
deficiencies, IgE and IgG to Aspergillus fumigatus and

cystic fibrosis were excluded in all patients with
bronchiectasis.
During hospitalization each patient was

requested to collect samples of spontaneous mornig
sputum for the microbiologic analysis. Samples were
processed by the reference clinical microbiology
laboratory using standard procedure [26-29]. The
suitability of the sputum sample for the culture was
assessed with Q score, examining leukocytes and
epithelia cells by gram stain (Q1: 0 epithelial cells and
1-9 leukocytes per field or < 10 epithelial cells and
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10-24 leukocytes per field or < 25 epithelial cells and
>25 leukocytes. Q2: 0 epithelial cells and 10-24
leukocytes per field or 1-9 epithelial cells and > 25
leukocytes per field. Q3: 0 epithelial cells and > 25
leukocytes per field) [26,27].

Samples with a Q score = 1 were considered
representative of distal airways and subsequently
processed for culture. Bacterial growth was assessed at
48 hours and fungal growth at 72 hours. The airway
bacteria cultured were classified into potential
pathogenic microorganisms (PPMs) and non-PPMs, as
previously described [28].

Based on previously published methods, sputum
cultures were expressed as colony-forming units (CFUs)
per mL and a cutoff point of 10° CFUs/mL or more was
defined as significant for the identification of abnormal
positive culture results for PPM [29]. Isolated bacterial
agents were classified into PPMs strains, including
Pseudomonas Aeruginosa, Streptoccocus Pneumoniae,
Moraxella Catarralis, Haemophilus Influenzae,
Staphiloccocus Aureus, Klebsiella pneumonia,
Escherichia coli, Mycobacterium tubercolosis, Candida
albicans and other pathogenic microorganisms.

Statistics

The statistical software SPSS, version 20, was
used for the statistical analysis. The Student T test for
indipendent variables was used to analyze variables that
were normally distributed and the Mann-Whitney U test
was used to analyze variables that were non-normally
distributed. The chi-square test was used to compare
qualitative variables. A p-value less than 0.05 was
considered to be statistically significant.

Results

Overall, data from 212 patients with COPD
exacerbation were retrospectively analyzed (mean age %
SD 71,3 £ 8,5; 79,2% men). Based on HRCT evidence
of bronchiectasis, the patients were divided into two
groups: patients with bronchiectasis (n=67, 31,6%) and
patients without bronchiectasis (n=145, 69,4%). Other
conditions that can trigger bronchiectasis were excluded
(al-antitrypsin  deficiency, serum immunoglobulin
deficiencies, IgE and IgG to Aspergillus fumigatus, cystic
fibrosis). Bronchiectasis was cylindrical in 85% of cases.

www.openaccesspub.org T CC-license

DOI: COMING SOON

=)
(jpen

Clinical and functional data were compared between the
two groups.

The entire patient population had moderate to
severe COPD.

The presence of bronchiectasis was associated
with a higher number of exacerbations in the previous
year (p 0,00001).

The smoking history, expressed as pack/years,
was more significant in COPD patients without
bronchiectasis (p 0,0001).

FEV1, FVC, Pa02, PaCO2 of patients, as well as
the Charlson Index score, didn't significantly vary
between the two groups. An average of 3 valid sputum
samples was collected from patients who had daily
sputum production during the hospitalization. COPD
patients with bronchiectasis had a higher prevalence of
PPMs colonization (p=0,02). Candida Albicans was the
most frequently isolated PPM in the entire patient
population (62 patients). The isolation of Pseudomonas
Aeruginosa was significantly most frequent in COPD
patients with bronchiectasis than in those without
bronchiectasis (p=0,02), while the isolation of other
PPMs was not significant different between the two
groups. Mycobacterium tuberculosis and nontuberculosis
mycobacteria weren't detected in any samples.

No samples or unqualified
collected from 49 patients (23,1%).

samples were

The presence of bronchiectasis in patients with
COPD was associated with a longer duration of
hospitalization (8,22 +3,67 vs 6,88 + 3,43 days,
p=0.004)

The differential characteristics of the two groups
are reported in tables 1 and 2.

Discussion

In this small study, we evaluated the impact of
bronchiectasis on patients with COPD exacerbation.

The prevalence of bronchiectasis in COPD patients was
31,6%. This finding is similar to the percentage reported
in previous studies [6-11]. 85% of patients had
cylindrical bronchiectasis. Although there is still much to
understand about the interaction between COPD and
bronchiectasis, the high rate of coexistence of
bronchiectasis and COPD could be explained by shared
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G
Whole Group COPD vyith _ COPD vyithou.t b
Bronchiectasis Bronchiectasis
Subjects 212 67 (31,6%) 145 (68,39%)
Sex, M/F 168/44 119/26 49/18
Age,Y 71,33 £ 8,48 69,97 £ 9,8 71,48 £ 9,61 0,11
Smoking History-pack/years | 24,95+ 10,78 20,3 + 10,19 27,18 £ 10,28 0,0001
:‘h‘;mpbg/izzs);ae?ba“o”s "1 114208 1,57+0,74 0,94%0,75 0,00001
FvC 63,33 + 14,66 | 60,94 + 12 64,44 + 15,66 0,1
FEV1 46,84 + 13,55 | 46,59 £+ 10,53 46,96 + 14,75 0,85
pO2 mmHg 62,97 + 11,4 62,08 + 10,38 63,39 + 11,34 0,42
pCO2 mmHg 57,04 £13,91 | 43,30 + 7,58 44,32 + 7,15 0,34
Charlson Index 2,16 + 0,68 2,06 £ 0,69 2,21 £ 0,66 0,15
Length of hospitalization 7,30 = 3,55 8,22 + 3,67 6,88 + 3,43 0,004

1
| Table 2. Microbiological characteristics of subjects with COPD, with and without bronchiectasis. Data are!

presented as n (%) or mean + SD. (Statistical test : Chi-Square) !

1
}
R R

Whole Group 163 cOPD V_Vith . cOoPD v.vithou.t p
Bronchiectasis 57 | Bronchiectasis 106
Haemophilus Influenzae 26 (15,9%) 8(14%) 18 (16,9%) 0,6
Streptococcus Pneumoniae 17 (10,4%) 5(8,7%) 12 (11,3%) 0,6
Moraxella Catarrhalis 16 (9,8%) 5(8,7%) 11(10,3%) 0,7
Pseudomonas Aeruginosa 16 (9,8%) 10 (17,5%) 6 (5,6%) 0,02
Staphiloccocus Aureus 7 (4,2%) 4(7%) 3(2,8%) 0,2
Escherichia Coli 6 (3,6%) 3 (5,2%) 3(2,8%) 0,4
Klebsiella Pneumoniae 4 (2,4%) 2 (3,5%) 2 (1,8%) 0,5
Candida Abicans 62 (38%) 18 (31,5,8%) 44(41,5%) 0,3
Ei&eir;tsl;'\t':h atleastone | ¢ 3g%) 32 (56,1%) 30 (28,3%) 0,02
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pathological mechanisms. In fact, chronic inflammation
of airway has a key role in the pathogenesis of both
conditions and tobacco exposure is considered a causal
factor in both diseases[30-33]. The presence of
bronchiectasis in COPD patients was associated with a
greater number of exacerbations in the previous year.
The association between bronchiectasis and a greater
frequency of exacerbations is widely recognized [22-24].
This is probably due to permanent dilatation of the
airways and impairment of mucociliary clearance that
can lead to bacterial colonization. Bacterial colonization
can trigger an intense inflammatory response which
damages local defense mechanism. This interaction
between chronic PPM colonization and systemic
inflammation may lead to frequent exacerbations, as
well as other distinctive clinical features as more sputum
production [24].

About pulmonary function data, the entire
patient population had moderate to severe COPD.

FEV1 didn't significantly vary between the two
groups. This result is opposite to the findings of
previous studies in which bronchiectasis was associated
with more severe bronchial obstruction[18-20]. This
discrepancy may be explained by several reasons.
Firstly, the small sample size in the present study
provides insufficient statistical power. Secondly, in this
study, COPD patients with bronchiectasis had a less
significant smoking history. The presence of
bronchiectasis was associated with increased prevalence
of PPMs colonization and in particular of Pseudomonas
Aeruginosa. The association of chronic PPMs
colonization, as well as P. Aeruginosa isolation, with
bronchiectasis was confirmed by several
studies [22-24,34]. The presence of PPMs and the
consequent chronic inflammation result in remodeling of
the airways and facilitate the persistence of PPMs in the
bronchial tree. These factors may trigger the
mechanism that generates bronchiectasis [15,35].
Furthermore, Pseudomonas Aeruginosa was isolated
from 3% to 20% of patients with COPD and, more
frequently, from patients with severe disease and during
exacerbations [37]. COPD patients with bronchiectasis
had a longer length of hospitalization. This is may be
justified by the need of more prolonged antibiotic
therapies. Considering these data and the higher
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frequency of exacerbations, it's clear that the detection
of bronchiectasis in COPD by performing an HRCT scan
should be encouraged in order to identify these patients
and provide the most effective treatment. The
coexistence of bronchiectasis and COPD should expect
more appropriate treatment for the infective component
of the disease. Unfortunately, data about therapies for
COPD complicated by bronchiectasis are not available,
due to the lack of clinical trials in this population. Based
on trials on bronchiectasis, including smokers with
airflow obstruction which is not fully reversible and
similar to COPD, some Authors have suggested that the
use of long-term macrolides or inhaled antibiotics could
be beneficial in reducing exacerbations in COPD patients
with bronchiectasis. Physiotherapy should also be
considered as an useful strategy in these
patients [15,36,37].

The presence of bronchiectasis in COPD patients
has a significant impact on disease course as well as on
economic burden on the healthcare system. A
substantial portion of the total burden of COPD is
related to  exacerbations, in  particular to
hospitalization[1,39]. Based on our results, the
coexistence of bronchiectasis and COPD leads to higher
health care costs (longer hospitalizations, more
prolonged antibiotic therapies].

Conclusion

In conclusion, data obtained from the present
study indicate that the presence of bronchiectasis in
patients with COPD exacerbation was associated with an
increased risk of isolation of PPMs, in particular of
Pseudomonas Aeruginosa, and with a longer duration of
hospital stay. These results could encourage efforts to
optimize medical care for patients with COPD and
bronchiectasis. Clinical trials with treatments for
infective component are needed to investigate their
impact on the reductions of exacerbations and
improvements in the disease course.

References

1. Global Strategy for the Diagnosis Management, and
Prevention of Chronic Obstructive Pulmonary
Disease. [(accessed on 20 January 2018)];2018
Available online http://goldcopd.org/wp-content/
uploads/2017/11/GOLD-2018-v6.0-FINAL-revised-20

Vol-1Issue 1 Pg.no.— 5


http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijt
http://goldcopd.org/wp-content/uploads/2017/11/GOLD-2018-v6.0-FINAL-revised-20-Nov_WMS.pdf
http://goldcopd.org/wp-content/uploads/2017/11/GOLD-2018-v6.0-FINAL-revised-20-Nov_WMS.pdf

Freely Available Online

10.

11.

12.

www.openaccesspub.org UT

-Nov_WMS.pdf

Decramer M, Janssens W, Miravitlles M. Chronic
obstructive pulmonary disease. Lancet. 2012;379
(9823):1341-1351

Han MK, Agusti A, Calverley PM, et al. Chronic
obstructive pulmonary disease phenotypes: the
future of COPD. Am ] Respir Crit Care Med.
2010;182(5):598-604.

Pelaia G, Terracciano R, Vatrella A, Gallelli L, Busceti
MT, Calabrese C, Stellato C, Savino R, Maselli R.
Application of proteomics and peptidomics to COPD.
J Biol Regul Homeost Agents. 2010 Oct-Dec;24
(4):425-32.

Vatrella A, Montagnani S, Calabrese C, Parrella R,
Pelaia G, Biscione GL, Corcione N, Marsico SA,
Guerra G. Neuropeptide expression in the airways of

COPD patients and smokers with normal lung
function.Biomed Res Int. 2014;2014:764581.

Miravitlles M, Calle M, Soler-Cataluna JJ. Clinical
phenotypes of COPD: identification, definition and
implications for guidelines. Arch Bronconeumol.
2012;48(3):86—98.

O’'Brien CO, Guest PJ & Hill SL et al.Physiological and
radiological characterisation of patients diagnosed
with chronic obstructive pulmonary disease in
primary care. Thorax 55,635 —642 (2000)

Han MK, Bartholmai B, Liu LX,et al. Clinical
significance of radiologic characterizations in COPD.
COPD 2009; 6:459-467

Bafadhel M, Umar I, Gupta S, et al. The role of CT
scanning in multidimensional phenotyping of COPD.
Chest. 2011;140(3):634-642.

Mair G, Maclay J, Miller 1], et al. Airway dimensions
in COPD: relationship with clinical variables. Respir
Med. 2010;104(11):1683-1690.

Martinez-Garcia MA, Selma
Munoz-Reina  A. Bronchiectasis
COPD patients. Clin  Pulm
123-127

Lynch DA, Austin JH, Hogg JC, et al. CT-definable
subtypes of chronic obstructive pulmonary disease:
a statement of the Fleischner Society. Radiology.
2015;277(1):192-205

MJ, Navarro C,
phenotype in

Med. 2015;22(3):

CC-license

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

DOI: COMING SOON

=)
(jpen

Gatheral T, Kumar N, Sansom B, Lai D, Nair A,
Vlahos I, Baker EH.COPD-related bronchiectasis;
independent impact on disease course and
outcomes. COPD. 2014 Dec;11(6):605-14.

Martinez-Garcia MA, de la Rosa D, Soler-Catalufia 13,
Donat-Sanz Y, Serra P C, Lerma M A, et al.
Prognostic value of bronchiectasis in patients with
moderate to severe chronic obstructive pulmonary
disease. Am J Respir Crit Care Med. 2013;187:
823-831.

Martinez-Garcia MA, Miravitlles M. Bronchiectasis in
COPD patients: more than a comorbidity? Int J
Chron Obstruct Pulmon Dis. 2017 May 11;12:
1401-1411.

Martinez-Garcia MA, Soler-Catalufia 13, Donat Sanz
Y, et al. Factors associated with bronchiectasis in
patients with COPD. Chest. 2011;140(5):1130-1137.

Patel IS, Vlahos I, Wilkinson TM, et al.
Bronchiectasis, exacerbations indices, and
inflammation in chronic obstructive pulmonary
disease. Am ] Respir Crit Care Med. 2004;170
(4):400-407.

Roche N, Kouassi B, Rabbat A, Mounediji A, Lorut C,
Huchon G. Yield of sputum microbiological
examination in  patients  hospitalized  for
exacerbations of chronic obstructive pulmonary
disease with purulent sputum. Respiration. 2007;74
(1):19-25.

Garcia-Vidal C, Almagro P, Romani V, et al.
Pseudomonas aeruginosa in patients hospitalised for
COPD exacerbations: a prospective study. Eur Respir
J. 2009;34(5):1072-1078.

Agusti A, Calverley PM, Celi B, et al

Characterization of COPD heterogeneity in the
ECLIPSE cohort. Respir Res. 2010;11:122.
Hurst IR, Elborn IS, De Soyza A.

COPD-bronchiectasis overlap syndrome. Eur Respir
J. 2015;45(2):310-313

Mao B, Lu HW, Li MH, Fan LC, Yang JW, Miao XY,
Xu JF.The existence of bronchiectasis predicts worse
prognosis in patients with COPD. Sci Rep. 2015 Jun
16;5:10961. doi: 10.1038/srep10961.

Ni Y, Shi G, Yu Y, Hao J, Chen T, Song H. Clinical
characteristics of patients with chronic obstructive

Vol-1 Issue 1 Pg. no.— 6


http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijt
http://goldcopd.org/wp-content/uploads/2017/11/GOLD-2018-v6.0-FINAL-revised-20-Nov_WMS.pdf

Freely Available Online

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

www.openaccesspub.org UT

pulmonary disease with comorbid bronchiectasis: a
systemic review and meta-analysis. Int J Chron
Obstruct Pulmon Dis. 2015 Jul 28;10:1465-75.

Du Q, Jin ], Liu X, Sun Y. Bronchiectasis as a
Comorbidity of Chronic Obstructive Pulmonary
Disease: A Systematic Review and Meta-Analysis.
PLOS One. 2016 Mar 15;11(3): e0150532.

Anzueto A. Impact of exacerbations on COPD. Eur
Respir Rev2010,19:113-118

Murray PR, Washington JA. Microscopic and
baceriologic analysis of expectorated sputum. Mayo
Clin Proc. 1975;50:339-344,

Heineman HS, Chawla JK, Lofton
Misinformation from sputum cultures
microscopic examination. J Clin Microbiol
6:518-527)

Cabello H, Torres A, Celis R, et al. Bacterial
colonization of distal airways in healthy subjects and
chronic lung disease: a bronchoscopic study. Eur
Respir J 1997; 10:1137-1144.)

WM.,
without
1977;

Miller JH. In: Experiments in Molecular Genetics.
Miller JH, editor. New York: Cold Spring Harbor;
1972. Determination of viable cell counts: bacterial
growth curves; pp. 31-36).

Barnes PJ. Chronic obstructive pulmonary disease. N
Engl J Med. 2000; 343(4):269-280.

Whitwell
pathogenesis of bronchiectasis.
(3):213-239

Novosad SA, Barker AF, Chronic obstructive
pulmonary disease and bronchiectasis, Curr Opin
Pulm Med2013, 19:133-139

Moulton BC, Barker AF. Pathogenesis of
bronchiectasis. Clin Chest Med 2012; 33:211-217).

F. A study of the pathology and
Thorax. 1952;7

Evans SA, Turner SM, Bosch BJ, et al. Lung function
in bronchiectasis: the influence of Pseudomonas
aeruginosa. Eur Respir J 1996; 9:1601-1604

Cole PJ. Inflammation: a two-edged sword the
model of bronchiectasis. Eur ] Respir Dis Suppl.
1986;147:6—-15

Patel IS, Seemungal TA, Wilks M, et al. Relationship
between bacterial colonization and the frequency,

CC-license

37.

38.

39.

DOI: COMING SOON

=)
(jpen

character, and severity of COPD exacerbations.
Thorax. 2002;57(9):759-764.

Pasteur MC, Bilton D, Hill AT; British Thoracic
Society Bronchiectasis non-CF Guideline Group.
British Thoracic Society guideline for non-CF
bronchiectasis. Thorax. 2010;65 (Suppl 1):i1-i58.

Santos S, Marin A, Serra-Batlles ], et al. Treatment
of patients with COPD and recurrent exacerbations:
the role of infection and inflammation. Int J Chron
Obstruct Pulmon Dis. 2016;11:515-525.

De Miguel-Di ez J, Jimnez-Garcia, Trends in hospital
admissions for acute exacerbation of COPD in Spain
from 2006 to 2010, Respiratory Medicine (2013)107,
717-723

Vol-1 Issue 1 Pg. no.— 7


http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijt

