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Abstract
Background: Bronchiectasis is a chronic respiratory condition characterized by the irreversible dilation and damage of the bronchial walls, leading to chronic cough, sputum production, and recurrent respiratory infections. The condition is often underdiagnosed, particularly in resource-limited settings, where the microbiological profile remains poorly characterized. In Nigeria, the management of bronchiectasis is further complicated by limited healthcare resources.
Objective: This study aimed to investigate the microbiological profile of patients diagnosed with bronchiectasis at the University of Benin Teaching Hospital (UBTH), Edo State, Nigeria.
Methodology: A retrospective cross-sectional study was conducted using secondary data from the medical records of 66 patients diagnosed with bronchiectasis at the University of Benin Teaching Hospital (UBTH). Inclusion criteria were a confirmed diagnosis of bronchiectasis based on chest X-ray and computed tomography (CT) scan findings, along with the availability of microbiological culture results. Relevant data on patients' demographic characteristics and microbiological isolates were extracted and analyzed using SPSS version 27.
Results: Klebsiella spp. was the most frequently isolated pathogen (30.3%), followed by Staphylococcus aureus (18.2%) and Streptococcus pneumoniae (12.1%). The patient population had a mean age of 58.62 years, with a slight female predominance (53.0%).
Discussion: The predominance of Klebsiella spp. among bronchiectasis patients in our study mirrors findings from other resource-limited settings, where healthcare-associated infections are common. Recurrent hospitalizations and long-term antibiotic exposure may predispose patients to colonization by resistant organisms. Additionally, frequent isolation of Staphylococcus aureus and Streptococcus pneumoniae aligns with global patterns, highlighting their role in both acute exacerbations and chronic colonization
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INTRODUCTION
Bronchiectasis is a chronic respiratory condition characterized by irreversible dilation and damage to the bronchial walls, resulting in chronic cough, sputum production, and frequent respiratory infections (Wilson and Boyton, 2023). The condition can significantly affect lung function and quality of life, leading to progressive impairment if not properly managed. The causes of bronchiectasis vary, including infections, genetic factors, and other chronic respiratory diseases, making it a complex disease to diagnose and treat (Suarez-Cuartin et al., 2016).
Globally, the prevalence of bronchiectasis is estimated to be around 0.6% in adults, according to a meta-analysis conducted across over 400 million individuals in 2024 (Wang et al., 2024). The condition is often underdiagnosed, particularly in its milder forms, but the number of cases has been rising due to improved diagnostic methods and an ageing population (Chalmers et al., 2023). Globally, the most commonly identified pathogens in bronchiectasis include Pseudomonas aeruginosa, Haemophilus influenzae, and Streptococcus pneumoniae (Niu et al., 2024; Chandrasekaran et al., 2018). These pathogens contribute to the severity of the disease, with Pseudomonas aeruginosa being particularly associated with more severe and frequent exacerbations, and poorer long-term outcomes, including faster decline in lung function and increased hospital admissions (Song et al., 2024).
In Africa, bronchiectasis is not as well-documented, but it is emerging as a significant health concern, particularly in countries with a high incidence of tuberculosis and immunosuppressive conditions like human immunodeficiency virus (HIV) (Juggernath et al., 2024). The South African Thoracic Society, as well as others, report that Pseudomonas aeruginosa, Staphylococcus aureus, Mycobacterium tuberculosis, and Streptococcus pneumoniae are the most frequent isolates in bronchiectasis patients (Chandrasekaran et al., 2018; Mahomed et al., 2023). In addition, the African population often faces higher rates of respiratory complications due to limited healthcare resources and delayed diagnoses (Adetiloye et al., 2019).
Regarding clinical outcomes, bronchiectasis patients often experience prolonged hospital stay, particularly during exacerbations (Choi and Chalmers, 2022). Studies have shown that the length of stay for bronchiectasis patients varies, with many requiring hospitalizations for 2-3 weeks during severe episodes (Hagiwara et al., 2024; Missaoui et al., 2016). A proportion of bronchiectasis patients, especially those with severe disease or comorbidities, may require admission to the Intensive Care Unit (ICU), with studies reporting ICU admission rates of up to 20-30% among the most critically ill (Howarth et al., 2024; Navaratnam et al., 2016). Additionally, mortality rates can be significant, especially in patients with advanced disease and underlying conditions such as chronic obstructive pulmonary disease (COPD) or heart failure. Death rates among bronchiectasis patients have been reported to range from 10-30%, depending on the severity and underlying cause of the disease (Navaratnam et al., 2016).
Understanding the regional microbiological profiles and clinical outcomes of bronchiectasis is essential for improving management strategies and patient care. Further research is needed to characterize the burden of the disease more accurately, particularly in resource-limited regions like sub-Saharan Africa, where timely diagnosis and treatment may be challenging. By focusing on both microbiological profiles and clinical outcomes, healthcare providers can better address the diverse challenges posed by bronchiectasis, improving both short-term and long-term patient outcomes.

METHODOLOGY
Study Area
The study was conducted at the University of Benin Teaching Hospital (UBTH) in Edo State, Nigeria. UBTH is a major tertiary healthcare institution that provides comprehensive medical services to a diverse patient population. The hospital is equipped with advanced diagnostic facilities, including chest radiography and CT scanning, both of which are routinely used in the diagnosis of bronchiectasis. This study focused on patients admitted to the hospital with a diagnosis of bronchiectasis confirmed through clinical evaluation and radiological imaging.
Study Design
This was a retrospective cross-sectional study aimed at investigating the microbiological profile of patients diagnosed with bronchiectasis. Secondary data were obtained from patients’ case notes and hospital medical records. The diagnosis of bronchiectasis was confirmed through clinical assessment and radiological evidence, including chest X-ray and CT scan findings, as illustrated in Figures 1 and 2.
Data Collection
Secondary data were extracted from the medical records of eligible patients. Key variables collected included demographic characteristics (such as age and gender) and microbiological isolates (including bacterial and fungal pathogens). Patients were included if they had a confirmed diagnosis of bronchiectasis based on chest X-ray and CT imaging, with corresponding microbiological data available. Patients with incomplete records or missing microbiological analysis were excluded from the study.

Data Analysis
Data were analyzed using SPSS version 27. Descriptive statistics, including frequencies and percentages, were used to summarize the demographic characteristics of the patients and the microbiological profile of the isolates. The frequencies of various bacterial and fungal pathogens isolated from sputum and other relevant samples were calculated. The Shapiro-Wilk test was used to assess the normality of the age distribution, and the results showed that the age variable followed a normal distribution as seen in Figure 3. (Shapiro-Wilk statistic = 0.985, p = 0.617). 
Ethical Clearance
Ethical approval for the study was obtained from the hospital’s ethical review board. The study adhered to ethical guidelines for research involving human subjects, ensuring that patient confidentiality and privacy were maintained. All data used in the study were anonymized, and personal identifiers were removed to protect the identities of the patients. The study was conducted using only secondary data from medical records, which was in compliance with ethical standards for retrospective research.

RESULTS
Demographic Characteristics of the Study Population (Table 1)
The study included a total of 66 patients, with a mean age of 58.62 years (± 16.7). The age distribution revealed that 12 patients (18.2%) were aged 40 years or younger, while 29 patients (43.9%) were between the ages of 41 and 64 years. Additionally, 25 patients (37.9%) were aged 65 years or older. The age variable followed a normal distribution, as indicated by a Shapiro-Wilk test statistic of 0.985 (p = 0.617). In terms of gender distribution, 31 patients (47.0%) were male, while 35 patients (53.0%) were female. The majority of the study population fell within the 41 to 64-year age group, and females constituted a slight majority compared to males.






Microbiological Profile of the Study Population (Table 2)
The microbiological analysis of the 66 patients revealed that the most frequently isolated organism was Klebsiella spp., identified in 20 cases (30.3%). Staphylococcus aureus was the second most common isolate, found in 12 cases (18.2%), followed by Streptococcus pneumoniae in 8 cases (12.1%). Proteus mirabilis, Escherichia coli, and Candida albicans were each identified in 4 cases (6.1%). Haemophilus influenzae and Enterobacter spp. were each isolated in 3 cases (4.5%), while Pseudomonas aeruginosa was identified in 2 cases (3.0%). In 6 cases (9.1%), no organisms were isolated.



Table 1: Sociodemographic characteristics of respondents
	Variable
	Frequency 
(n=66)
	Percentage 
(%)

	Age
	
	

	≤40
	12
	18.2

	41 – 64
	29
	43.9

	≥65
	25
	37.9

	Mean age (± S.D)
	58.62 ± 16.7
	

	
	
	

	Gender
	
	

	Male
	31
	47.0

	Female
	35
	53.0




Table 2: List of causative organisms isolated from sputum sample
	Organism
	Frequency
 (n=66)
	Percentage
 (%)

	Klebsiella spp.
	20
	30.3

	Staphylococcus aureus
	12
	18.2

	Streptococcus pneumoniae
	8
	12.1

	Proteus mirabilis
	4
	6.1

	Escherichia coli
	4
	6.1

	Candida albicans
	4
	6.1

	Haemophilus influenzae
	3
	4.5

	Enterobacter spp.
	3
	4.5

	Pseudomonas aeruginosa
	2
	3.0

	No isolate
	6
	9.1
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Figure 1: Chest radiograph of a patient with bronchiectasis
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Figure 2: High-resolution computed tomography (CT) scan of the chest showing bilateral cystic bronchiectasis, with dilated bronchi and thickened bronchial walls indicated by the arrow
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Figure 3: Distribution of age among respondents

Discussion
The findings from this study on the microbiological profile and clinical outcomes of bronchiectasis patients at the University of Benin Teaching Hospital (UBTH) provide important insights into the disease dynamics in a South-South Nigerian setting. A total of 66 patients were studied, with a mean age of 58.62 years, showing a predominant prevalence in middle-aged and older adults. More than two-fifths of the patients were aged between 41 and 64, while almost four in ten were aged 65 years or older. This is consistent with global trends where bronchiectasis is more commonly observed in adults, particularly those over the age of 40, which reflects the chronic, progressive nature of the disease, where the cumulative effect of repeated infections or comorbid conditions becomes evident in later years (Redondo et al., 2016; Smith, 2017).
The gender distribution in this study showed a slight female predominance, with just over half of the patients being female. This contrast with some studies, particularly those conducted in Western countries, where a male predominance is often reported in bronchiectasis cases (Vidaillac et al., 2018). However, a study conducted in Ekiti Nigeria by Desalu et al. (2009) found no significant gender differences in the prevalence of bronchiectasis. The higher number of females in this study could be influenced by various factors, including cultural and social dynamics, which may lead to differences in the health-seeking behaviors and presentation of symptoms between genders.
Klebsiella spp., Staphylococcus aureus, and Streptococcus pneumoniae were the most frequently isolated pathogens, identified in almost a third, just under one in five, and consistent with findings from Morocco (Bopaka, et al., 2015). Similar findings were also seen by Pakzad et al. (2017) in Iran, which identified S. aureus (37.5%), and Klebsiella spp. (28.5%) being the most common isolates in bronchial secretions. These pathogens are known for causing severe respiratory infections, with Klebsiella spp. often associated with healthcare-acquired infections and Staphylococcus aureus known for severe lung damage in bronchiectasis patients. These are also occasionally worsened by antibiotic resistance, as bronchiectasis is usually associated with recurrent pulmonary infections, thus leading to acquired resistance.
The study also highlighted the presence of fungal organisms, including Candida albicans, which were identified in about six percent of the cases. Fungal infections are increasingly being recognized as important contributors to bronchiectasis exacerbations, particularly in immunocompromised patients. This finding is consistent with a study done in Abia, Nigeria by Asian and Jumbo (2024), where fungal infections were prevalent in lower respiratory tract infections, with Aspergillus spp. (13.5%) and Candida albicans (5.8%) being the most prominent fungal isolates (Chigbu et al., 2024). Maiz et al. (2018), also conducted a review among isolates in bronchiectasis, noting that Candida albicans and Aspergillus fumigatus were the most common fungal infections, but they almost always co-existed with bacteria like H. influenzae and P. aeruginosa, making it difficult to be sure of their role in the pathological process. 
The role of fungal infections in bronchiectasis exacerbations is frequently under-recognized, yet their contribution to disease progression and poor clinical outcomes cannot be overstated. This study underscores the critical importance of conducting comprehensive microbiological investigations—including fungal cultures—as part of routine diagnostic and management protocols for patients with bronchiectasis. Incorporating fungal diagnostics alongside bacterial assessments could significantly improve therapeutic precision and reduce the frequency of recurrent exacerbations. 
From a public health standpoint, the findings of this study highlight the substantial burden that bronchiectasis poses in a resource-limited setting such as Nigeria, where diagnostic challenges and delays in initiating appropriate therapy are common due to systemic limitations. In such environments, access to advanced imaging modalities like computed tomography (CT) and high-quality microbiological testing is often restricted, leading to underdiagnosis and suboptimal management of the disease. Early detection through regular screening programs, especially among high-risk populations, could contribute to a significant reduction in disease burden and improve overall patient prognosis.
Moreover, enhancing the capacity for accurate microbiological diagnostics—capable of identifying both bacterial and fungal pathogens—would support the development of more effective, pathogen-specific treatment regimens. This, in turn, could help mitigate chronic inflammation and structural lung damage associated with untreated infections, ultimately leading to better long-term outcomes.
There is an urgent need for targeted public health interventions that address modifiable risk factors for bronchiectasis, such as untreated pulmonary infections, environmental exposures, and poor access to primary healthcare. Additionally, strengthening healthcare infrastructure to support the availability of essential diagnostic tools, such as high-resolution chest imaging and laboratory-based culture techniques, is vital. Investing in training healthcare providers to recognize the clinical signs of bronchiectasis and initiating appropriate referrals can also play a pivotal role.
Finally, the formulation and implementation of public health policies aimed at raising awareness about bronchiectasis within communities and among healthcare professionals could facilitate earlier diagnosis, reduce stigma, and improve disease management. A comprehensive, multidisciplinary approach that integrates clinical care with public health strategies will be essential in reducing the burden of bronchiectasis in low- and middle-income countries.
Conclusion
The findings indicate that Klebsiella spp. and Staphylococcus aureus are major pathogens in bronchiectasis. These findings have important implications for improving the diagnosis, treatment, and management of bronchiectasis in resource-limited settings, with recommendations for enhanced diagnostic facilities, early intervention strategies, and public health awareness campaigns.

LIST OF ABBREVIATIONS
COPD				Chronic Obstructive Pulmonary Disease
CT				Computed Tomography
HIV				Human Immunodeficiency Virus
S.D				Standard Deviation
SPSS				Statistical Package for the Social Sciences
UBTH				University of Benin Teaching Hospital
WHO				World Health Organization
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