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INTRODUCTION

Bronchiectasis is a persistent or progressive condition 
characterized by dilated, thick-walled bronchi.[1] It 

is accompanied by chronic productive cough, airway 
obstruction, and recurrent infections.[2] A vicious cycle 
of  transmural recurrent infection and subsequent 
infl ammation causes damage primarily to the bronchi 
and bronchioles. The damaged airways are susceptible to 
infection usually with colonizing, but severely damaging 
bacterial and fungal microbes.[3] The symptoms of  
bronchiectasis vary from intermittent episodes of  
expectoration to persistent daily expectoration often of  
large volumes of  purulent sputum and may be associated 
with other non-specifi c respiratory symptoms including 
dyspnea, chest pain, and hemoptysis, and may progress 
to respiratory failure and corpulmonale.[1]
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The main bacterial pathogens that are commonly 
isolated in bronchiectasis are Haemophilus influenzae 
and Pseudomonas aeruginosa. Other microorganisms 
encountered include Streptococcus pneumoniae, Haemophilus 
parainfl uenzae, Staphylococcus aureus, Moraxella catarrhalis, 
nontuberculous mycobacteria, and Aspergillus spp.[4] 
About one-third of  the patients with bronchiectasis are 
chronically colonized with P. aeruginosa. Patients with 
P. aeruginosa experience an accelerated decline in lung 
function and more frequent exacerbations. Patients 
with no pathogens isolated from their sputum have 
the mildest disease.[5] It is commonly recommended 
that microbiological identifi cation of  the pathogen 
and characterization of  its antimicrobial susceptibility 
pattern would aid in decisions regarding antibiotic 
therapy, should it become needed.[4] Considering that 
infections with P. aeruginosa have been associated 
with higher morbidity compared with other bacterial 
infections, and also the paucity of  microbiological 
studies on bronchiectasis patients in the Asian 
population, a prospective study was performed to 
analyze the clinicomicrobiological profi le in patients 
with bronchiectasis.
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lower the morbidity and have a better prognosis.
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MATERIALS AND METHODS

A prospective study was conducted for a period of  
one year from January to December 2012. This study 
was approved by our Institutional Ethics Committee. 
Following informed consent at enrollment, patients 
clinically diagnosed with acute exacerbation of  
bronchiectasis were included. Those patients with 
prior antibiotic therapy in the previous two weeks were 
excluded from the study. An infective exacerbation was 
defi ned as a change in one or more of  the common 
symptoms of  bronchiectasis (increasing sputum volume 
or purulence, worsening dyspnea, increased cough, 
declining lung function, increased fatigue/malaise) or the 
appearance of  new symptoms (fever, pleurisy, hemoptysis, 
requirement for antibiotic treatment).[1] Lower respiratory 
tract specimens including sputum and bronchoalveolar 
lavage fl uid were collected at the time of  an infective 
exacerbation, prior to the commencement of  antibiotic 
treatment. The specimens were transported within two 
hours after collection to the Microbiology Laboratory 
for further processing. The quality of  specimens was 
evaluated based on gram-stain fi ndings, followed by 
culture and susceptibility testing. All sputum gram stains 
were read under an oil immersion objective (x100) and 
evaluated according to the Bartlett criteria. The specimens 
were scored 0, +1, or +2 according to the number of  
leukocytes seen per fi eld and 0, -1, and -2 according 
to the number of  squamous epithelial cells seen per 
fi eld. Specimens with total scores of  zero or less were 
considered inadequate and heavily contaminated with 
oropharyngeal fl ora. Those containing greater than 25 
leucocytes and fewer than 10 squamous epithelial cells 
per fi eld were optimal specimens and processed further.[6] 
The bronchoalveolar lavage fl uid was processed by a 
semi-quantitative culture with a positive threshold of  104 
CFU/mL.[7] The specimens were cultured on Blood agar, 
Chocolate agar, and MacConkey agar plates and incubated 
at 370C for 18-24 hours. The Blood agar and Chocolate 
agar plates were incubated in 5% CO2 (capnophilic 
atmosphere). Identifi cation of  the bacterial isolates was 
done following standard bacteriological techniques.[8] 
The antibiotic sensitivity of  the isolates was determined 
by the Kirby Bauer’s disk diffusion method on Mueller-
Hinton agar (BD) following the Clinical Laboratory 
Standard Institute (CLSI) guidelines.[9] These strains 
were then checked for extended spectrum beta-lactamase 
production (ESBL) using the double disk approximation 
method.[10] For quality control, E. coli ATCC 25922, 
P. aeruginosa ATCC 27853, and K. pneumoniae ATCC 700603 
were used. Duplicate isolates from the same patient were 
excluded from the analysis. 

The isolates were grouped as Pseudomonas and non-
Pseudomonas groups for analysis of  the demographic 
characteristics; clinical severity in terms of  the number 
of  infective exacerbations in the previous year; high 
resolution computed tomography findings (HRCT); 
lung function tests, and antibiotic susceptibility profi le. 
To assess lung function, the spirometry values of  forced 
vital capacity (FVC), forced expiratory volume in one 
second (FEV1), and FEV1/FVC ratio was obtained 
for all patients. The HRCT thorax was assessed for the 
number of  lobes involved (the lingula was considered as 
a separate lobe). Each lobe of  both lungs was graded for 
bronchiectatic changes on a 0-3 scale, giving a maximum 
of  18 points: 0: No bronchiectasis; 1: one or less than 
one bronchopulmonary segment involved; 2: more than 
one bronchopulmonary segment involved; 3: gross cystic 
bronchiectasis.[11]

RESULTS

A total of  117 patients with bronchiectasis were studied. 
The mean age of  the study group was 52.9 years and the 
range was 7-86 years. Sixty-six were female (56.4%) and 
51 (43.6%) were male. Normal oropharyngeal fl ora was 
grown in culture from 54 (46.2%) lower respiratory tract 
specimens. The respiratory pathogens were isolated from 
the rest of  the 63 (53.8%) patients. P. aeruginosa was the 
most common isolate (46.0%) followed by K. pneumoniae 
and other pathogenic bacteria, accounting for the rest of  
the isolates (54%) [Table 1]. 

The clinical details of  the studied patients [Table 2] showed 
that cough with expectoration was the presenting symptom 
in all the patients (100%) followed by hemoptysis in 26.5% 
of  the cases. A past history of  pulmonary tuberculosis was 
present in 34 (29%) patients, whereas, diabetes was noticed 
in 16 (13.7%) cases. Wheeze and crackles were present 
in 27.4 and 20.5% of  the patients, respectively. Patients 

Table 1: Frequency of isolation of pathogens 
from Bronchiectasis patients
Isolates Frequency (%)

Pseudomonas aeruginosa 29 (46.0)

Klebsiella pneumoniae 9 (14.3)

Acinetobacter spp. 8 (12.7)

Haemophilus infl uenzae 4 (6.3)

Streptococcus pneumoniae 3 (4.8)

Moraxella catarrhalis 3 (4.8)

Escherichia coli 2 (3.2)

Nocardia spp. 2 (3.2)

Stenotrophomonas maltophilia 2 (3.2)

Staphylococcus aureus 1 (2.8)

Total 63
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infected with P. aeruginosa had a signifi cantly higher number 
of  exacerbations (p: 0.008), greater number of  hospital 
admissions (p: 0.007), a prolonged hospital stay (p: 0.03), 
poor lung function (p: < 0.05), and increased severity of  
the disease (p: 0.001) compared to the patients infected 
with other pathogenic bacteria [Table 3].

The P. aeruginosa isolates were largely sensitive to most of  
the antibiotics tested, with 93.1% of  them being sensitive 
to meropenem, piperacillin, and cefepime [Table 4]. 
Higher rates of  drug resistance were noted among 
the Enterobacteriaceae isolates and Acinetobacter spp. 
Meropenem was found to be the most effective antibiotic 
against K. pneumoniae (66.7%). All isolates of  K. pneumoniae, 

E. coli, and Acinetobacter spp. were found to be sensitive to 
colistin and tigecycline (100%). Among the gram-positive 
bacterial isolates, S. pneumoniae and Nocardia sp. were the 
sensitive strains, whereas, the isolate of  S. aureus was found 
to be methicillin-resistant S. aureus.

DISCUSSION

Correlating with the earlier evidence,[12] the present study 
has also observed a higher incidence of  bronchiectasis 
in females as compared to males. Bronchiectasis often 
occurs in patients who have systemic diseases or other 
underlying associated conditions. The two basic pathogenic 
factors are airway obstruction and bacterial infection in 
the bronchial tree, leading to bacterial colonization of  
the bronchial mucosa and subsequent progressive lung 
damage.[13] A history of  previous severe lower respiratory 
tract infections due to bacterial and viral pneumonia, 
pertussis or tuberculosis should be sought in all patients 
with bronchiectasis. Where possible, the temporal 
relationship of  the identifi ed infections with the onset of  
chronic respiratory symptoms should be determined.[1] 
Thirty-four (29%) subjects in the present study had a past 
history of  pulmonary tuberculosis. 

It has been suggested that all children and adults with 
bronchiectasis should have an assessment of  lower 
respiratory tract microbiology.[1] Understanding the local 
spectrum of  lower respiratory bacteriology among patients 
with bronchiectasis will help in choosing the appropriate 
empirical therapy, pending culture results. P. aeruginosa was 
the most common isolate (46%) in our study, a fi nding also 
noted in other studies.[11,13,14] Other studies have shown H. 
infl uenzae to be the most commonly isolated pathogen.[15,16] 
The differences could be due to the varied distribution 
of  organisms in different geographical locations. Patients 
infected with P. aeruginosa are known to experience a more 
accelerated decline in lung function and more frequent 
exacerbations than those infected with other organisms.[5] 
A similar observation was made in the present study with 
patients infected with P. aeruginosa having a higher number 
of  exacerbations (p: 0.008) and a prolonged hospital stay 
(p: 0.03). Spirometry (FVC and FEV1) also demonstrated 
a signifi cant difference (p: < 0.05) in the Pseudomonas versus 
non-pseudomonas group. HRCT is considered to be the best 
investigation for bronchiectasis patients to determine the 
involvement of  different lobes of  the lung with precision. 
In the present study, HRCT has revealed the increased 
severity of  the disease based on the lobes of  the lung 
involved in patients having P. aeruginosa infection (p: 0.001), 
as compared to the non-pseudomonas group. 

Table 2: Frequency of clinical signs and 
symptoms among the study group 
Clinical parameter No. of patients (%)

Symptoms

Productive cough 117 (100)

Hemoptysis 31 (26.5)

Chest pain 19 (16.2)

Past h/o tuberculosis 34 (29)

Signs

Wheeze 32 (27.4)

Crackles 24 (20.5)

Clubbing 19 (16.2)

Table 3: Comparison of demographic factors 
and the clinical profi le of bronchiectasis 
patients infected with Pseudomonas aeruginosa 
versus non-Pseudomonas aeruginosa bacteria
Characteristics Pseudomonas 

group (n = 29)
Non-

Pseudomonas 
group (n = 34)

p-value

Demographic details

Gender (M:F) 12:17 20:14

Mean age 56 51.6 0.14

Important Symptoms and Signs

Mean duration of cough (days) 17.5 19.06 0.78

Mean number of exacerbations 31.19 4.6 0.008

Hemoptysis 06 13 0.92

Chest pain 08 07 0.81

Wheeze 10 11 0.37

Clubbing 04 09 0.23

History of smoking 05 07 0.83

Past h/o pulmonary 
tuberculosis

16 18 0.23

Eff ect on lung functions

Mean FVC 50.9 58.5 0.016

Mean FV1 41.5 49.8 0.05

FEV1/FVC 80.2 85.1 0.329

Mean HRCT score 7.8 3.2 0.001

Eff ect on disease outcome

Mean duration of hospital stay 29.29 9.5 0.03

Mean number of hospital 
admissions

2.46 1.76 0.007
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Although the isolates of  P. aeruginosa were found to be 
sensitive to the antibiotics tested, most of  them were 
mucoid strains. Once acquired, P. aeruginosa (especially the 
mucoid type) is diffi cult to eradicate from bronchiectasis 
and cystic fi brosis patients.[14] Prompt eradication treatment 
at the very onset of  infection prior to its transition to a 
mucoid variant would seem advantageous.[17] Adequate 
antibiotic therapy, including a combination dosage, modes 
of  delivery, and duration of  therapy should be given due 
consideration. Addition of  macrolide antibiotics to the 
treatment regimen are effective in reducing the number 
of  exacerbations in patients with bronchiectasis, by 
modulation of  the infl ammatory response, and their ability 
to impede biofi lm formation.[18]

Even though P. aeruginosa and H. infl uenzae are the most 
common bacteria isolated from non-cystic fibrosis 
bronchiectasis patients, other pathogens including K. 
pneumoniae, Acinetobacter spp, and S. maltophilia were isolated. 
These gram-negative bacilli were found to be multidrug-
resistant strains. Previous exposure to anti-microbial agents 
and repeated contact with the healthcare system could lead 
to colonization and infection with these multidrug-resistant 
bacteria. In this study, only one isolate of  S. aureus was 
obtained. Persistent isolation of  S. aureus should lead to 
consideration of  underlying allergic bronchopulmonary 
aspergillosis or cystic fi brosis.[1,18]

The study stresses the need to investigate the etiology of  
respiratory tract infections among bronchiectasis patients 
and prompt management of  cases diagnosed with P. 
aeruginosa infections so as to lower the morbidity and have 
a better prognosis.
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Table 4: Antimicrobial susceptibility profi le of pathogens from bronchiectasis patients (in percentage)
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(100/10 μg), VAN: Vancomycin (30 μg), NT: not tested
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