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ABSTRACT

Background: Bronchiectasis is a chronic respiratory condition characterized by irreversible bronchial dilatation
and recurrent infections, often leading to acute exacerbations that significantly increase morbidity and healthcare
burden. Bacterial infections are the primary cause of these exacerbations, and the rising prevalence of antibiotic-
resistant pathogens has complicated effective management.

Objective: To determine the bacteriological profile and antibiotic resistance pattern in patients with acute
exacerbation of bronchiectasis.

Study Design: Descriptive case series.

Place and Duration of Study: Department of Pulmonology, Allama Igbal Medical College/Jinnah Hospital,
Lahore, from 01 December 2024 to 30 May 2025.

Methodology: A total of 163 patients with acute exacerbation of bronchiectasis were included using a non-
probability consecutive sampling technique. Sputum samples were collected and cultured to identify bacterial
pathogens. Antibiotic susceptibility testing was performed using the disc diffusion method. Clinical and
demographic data were obtained from medical records. Data were analyzed using SPSS version 20, and a p-value
of <0.05 was considered statistically significant.

Results: The mean age of patients was 63.4 £ 12.5 years. The most commonly isolated pathogen was
Pseudomonas aeruginosa (40%), followed by Haemophilus influenzae (11.6%), Staphylococcus aureus (7.0%),
Klebsiella pneumoniae (5.8%), and Streptococcus pneumoniae (5.5%). Significant resistance was observed to
beta-lactams (p < 0.01) and fluoroquinolones (p = 0.03). Patients with multidrug-resistant organisms had
prolonged hospital stay (p = 0.02) and increased mortality (p = 0.01).

Conclusion: There is a high prevalence of antibiotic-resistant pathogens in acute exacerbation of bronchiectasis.
Culture-guided antibiotic therapy and continuous local antimicrobial surveillance are essential to improve clinical
outcomes and reduce morbidity and mortality.
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INTRODUCTION

Bronchiectasis is a chronic and progressive respiratory disorder characterized by irreversible dilatation of the

JBKMC, January to June 2025, Vol. 6, No. 1 1|Page


mailto:ahmadatif3322@gmail.com
https://doi.org/10.69830/jbkmc.v6i1.218

BACTERIOLOGICAL PROFILE AND ANTIBIOTIC RESISTANCE ...

bronchi, leading to impaired mucociliary clearance,
recurrent infections, and progressive lung damage ©.
Acute exacerbations of bronchiectasis (AEB) represent a
major clinical concern, as they contribute significantly to
worsening respiratory function, increased healthcare
utilization, and reduced quality of life among affected
patients @,

Bacterial infections are the primary drivers of these

exacerbations, with commonly isolated pathogens

including Pseudomonas aeruginosa, Haemophilus
The

persistence of these organisms within the airways

influenzae, and Streptococcus pneumoniae.
promotes chronic inflammation and recurrent infective
episodes, further accelerating disease progression ©).
Among these, Pseudomonas aeruginosa has been
particularly associated with more severe disease, frequent

hospitalizations, and poorer clinical outcomes.

In recent years, the emergence of antibiotic resistance
among respiratory pathogens has become a significant
global health concern. Patients with bronchiectasis often
require repeated and prolonged courses of antibiotics,
which increases the risk of developing resistant strains.
Resistance to commonly used antibiotics such as beta-
lactams, aminoglycosides, and fluoroquinolones has been
widely treatment

reported, complicating empirical

strategies .

Furthermore, the presence of multidrug-resistant
(MDR) organisms has been increasingly documented in
patients with bronchiectasis. These organisms are
associated with recurrent exacerbations, prolonged
hospital stay, increased morbidity, and higher mortality
rates ®. Resistance patterns vary across different regions
and healthcare settings, emphasizing the need for

localized data to guide appropriate antimicrobial therapy.

Previous studies have highlighted that resistance to
fluoroquinolones and aminoglycosides in Pseudomonas
resistance in

aeruginosa, as well as beta-lactam

Haemophilus influenzae and Streptococcus pneumoniae,
significantly affects treatment outcomes © . However,
there remains a paucity of region-specific data regarding
the bacteriological profile and resistance patterns in

patients with AEB, particularly in developing countries
®

Therefore, this study aims to determine the
bacteriological profile and antibiotic resistance patterns
in patients with acute exacerbation of bronchiectasis and
to evaluate their clinical implications in guiding effective

management strategies.

METHODOLOGY

This descriptive case series was conducted at the
Department of Pulmonology, Allama Igbal Medical
Collegellinnah Hospital, Lahore, over a period of six
months from 01 December 2024 to 30 May 2025. Ethical
approval was obtained prior to the commencement of the
study from the Ethical Review Board of Allama Igbal
Medical College (Ref No: 511/ERB/AMC, dated 26
November 2024). Written informed consent was obtained
from all participants, and confidentiality of patient data

was strictly maintained throughout the study.

A total of 163 patients aged 25-75 years of either
gender with a clinical diagnosis of bronchiectasis
presenting with acute exacerbation were included using a
non-probability consecutive sampling technique. The
diagnosis was confirmed through clinical evaluation and
high-resolution computed tomography (HRCT) findings.
The sample size of 163 patients was calculated using the
WHO sample size calculator with a 95% confidence
level, 3.5% absolute precision, and an anticipated
frequency of Streptococcus pneumoniae isolation of
5.5%.

Patients aged 25-75 years of either gender with
clinically diagnosed bronchiectasis presenting with acute

exacerbation and who provided informed consent were
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included in the study. Patients with a history of HIV
infection, cystic fibrosis, interstitial lung disease, asthma,
active pulmonary tuberculosis, chronic obstructive
pulmonary disease (COPD), or pneumonia were
excluded. Medical records were reviewed to confirm

these conditions.

Data were collected from medical records, including

demographic  characteristics, clinical presentation,
microbiological culture results, and antibiotic resistance
patterns. Sputum samples were obtained and cultured to
identify bacterial pathogens, and antibiotic susceptibility

testing was performed using the disc diffusion method.

Statistical analysis was performed using SPSS
version 20.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were used to summarize patient
demographics, bacteriological profiles, and antibiotic
resistance patterns. Associations between categorical
variables were assessed using the Chi-square test, and a

p-value of <0.05 was considered statistically significant.

RESULTS

A total of 163 patients diagnosed with acute exacerbation
of bronchiectasis were included in the study. The most
commonly isolated pathogen in sputum cultures was
Pseudomonas aeruginosa, accounting for 65 (40.0%)
cases. This was followed by Haemophilus influenzae in
19 (11.6%) cases, Staphylococcus aureus in 11 (7.0%)
cases, Klebsiella pneumoniae in 9 (5.8%) cases, and
Streptococcus pneumoniae in 9 (5.5%) cases, as shown in
Table 1 and Figure 2.

The antibiotic resistance patterns varied among the

Staphylococcus aureus exhibited complete resistance
to penicillin (100%), with high resistance to levofloxacin
(83.3%) and erythromycin (75.0%). Isolates of Klebsiella
pneumoniae were completely resistant to ampicillin and
demonstrated more than 80% resistance to cefuroxime,
ciprofloxacin, and cotrimoxazole.  Streptococcus
pneumoniae showed high resistance to cotrimoxazole
(72.2%), tetracycline (52.9%), and

(50.0%), as summarized in Table 3 and Figure 1.

erythromycin

These findings highlight the substantial burden of
antibiotic resistance among pathogens responsible for
acute exacerbation of bronchiectasis and underscore the
importance of local antimicrobial surveillance to guide

effective empirical therapy.
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Figure 1: Antibiotic Resistance of Staphylococcus

Aureus to Penicillin, Levofloxacin, and Erythromycin
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isolated  organisms.  Pseudomonas  aeruginosa 1o S 4

demonstrated the highest resistance to aztreonam : i ;
(32.0%), ciprofloxacin (27.1%), and gentamicin (25.6%). é‘fﬂ Ao\\ff s}f" f@“"” ff
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cotrimoxazole (65.0%) and ciprofloxacin (64.1%), as & & s o ‘,\@Q\&
presented in Table 2.
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Figure 2: Frequency of pathogens in acute exacerbation
of bronchiectasis

Table 1: Frequency of Pathogens

Pathogen Frequency (%)
Pseudomonas aeruginosa 40.0
Haemophilus influenzae 11.6
Staphylococcus aureus 7.0
Klebsiella pneumoniae 5.8
Streptococcus pneumoniae 55

Table 2: Antibiotic Resistance - Pseudomonas &

Haemophilus

Antibiotic Pseudomonas  Haemophilus
Aeruginosa (%) Influenzae (%)

Aztreonam 32.0

Ciprofloxacin 27.1

Gentamicin 25.6

Cotrimoxazole 65.0

_Clprofloxacm (H. 641

influenzae)

Table 3: Antibiotic Resistance - Other Pathogens

Antibiotic Klebsiella Streptococcus

Staphylococcus . .
pneumoniae pneumoniae

aureus (%)

(%) (%)

Penicillin 100.0

Levofloxacin 83.3

Erythromycin 75.0 50.0
Ampicillin 100.0

Cefuroxime 80.0

Ciprofloxacin 80.0
DISCUSSION

Acute exacerbations of bronchiectasis (AEB) are a
significant cause of morbidity and healthcare burden in
patients with chronic respiratory disease. These
exacerbations are most commonly driven by bacterial
identification of causative

infections, making the

pathogens and their antibiotic resistance patterns
essential for effective clinical management. The present
study evaluated the bacteriological profile and resistance
patterns in patients with AEB and their implications for

clinical outcomes.

In this study, Pseudomonas aeruginosa was

identified as the most frequently isolated pathogen,
accounting for 40% of cases. This finding is consistent
with previous studies, which have reported P. aeruginosa
as the predominant organism in patients with
bronchiectasis exacerbations. The persistence of this
pathogen is associated with disease progression, frequent
exacerbations, and poorer clinical outcomes. Similarly,
Haemophilus influenzae was the second most common
pathogen, which aligns with existing literature indicating
its role in chronic airway inflammation and recurrent

infections in bronchiectasis.

The antibiotic resistance patterns observed in this
study are of considerable clinical concern. Pseudomonas
aeruginosa demonstrated significant resistance to
commonly used antibiotics, including beta-lactams and
fluoroquinolones. These findings are comparable to
earlier studies that have reported increasing resistance
rates in P. aeruginosa, particularly in patients with
repeated antibiotic exposure. Such resistance complicates
empirical therapy and necessitates the use of culture-

guided treatment strategies ©19),

Furthermore, Haemophilus influenzae exhibited high
resistance to cotrimoxazole and ciprofloxacin, which may
limit the effectiveness of commonly prescribed empirical
regimens @1 12 Resistance among other pathogens,
including Staphylococcus aureus, Klebsiella
pneumoniae, and Streptococcus pneumoniae, was also
notable, particularly against first-line antibiotics such as
penicillin and ampicillin. These findings highlight the
growing challenge of antimicrobial resistance in

respiratory infections 314,

(MDR)

organisms was associated with adverse clinical outcomes,

The presence of multidrug-resistant
including prolonged hospital stay and increased mortality
(15.16)  This observation is in agreement with previous
studies that have demonstrated a strong association
between MDR

infections and poor prognosis in
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bronchiectasis patients @18, The need for alternative and
often more toxic or expensive antibiotics further

complicates the management of such cases % 20,

Overall, the findings of this study emphasize the
importance of continuous local antimicrobial surveillance
and individualized treatment approaches. Empirical
antibiotic therapy should be guided by local resistance
patterns, and susceptibility testing should be considered
essential in the management of AEB. Implementation of
antibiotic stewardship programs may also play a critical
role in reducing the emergence and spread of resistant
pathogens.

CONCLUSION

This study demonstrates a high prevalence of antibiotic-
resistant pathogens in patients with acute exacerbation of
bronchiectasis, with Pseudomonas aeruginosa being the
most frequently isolated organism. Significant resistance
to commonly used antibiotics highlights the growing

challenge of multidrug-resistant infections in this

population. The presence of resistant organisms was

associated with adverse clinical outcomes, including
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