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Abstract:  
Introduction: Chronic Obstructive Pulmonary Disease (COPD) results from inhaled irritants, with bacterial 
infections exacerbating its progression. This study aims to identify COPD-associated bacteria in a tertiary 
healthcare setting to enhance antimicrobial and preventative strategies. 
Methods: Clinically diagnosed COPD >18 years were included and study was conducted eight months. Sputum 
samples were collected, cultured on selective media, and identified using biochemical tests to pinpoint bacteria 
associated with COPD exacerbations, aiding in understanding microbial patterns and guiding treatment strate-
gies. 
Results: The study included 164 COPD patients, 44.5% female, with the largest age group over 71. Mean age 
showed no significant gender difference (T=-1.82, P=0.071). Haemophilus influenzae was the most prevalent 
bacterium among 81 isolated, followed by Streptococcus pneumoniae and other pathogens. 
Conclusion: The study underscores bacterial diversity in COPD, notably Haemophilus influenzae and Strepto-
coccus pneumoniae. Limitations include a small sample size and reliance on sputum samples. Future research 
should involve multicenter studies with larger populations to further explore microbial impacts on COPD treat-
ment outcomes. 
Keywords: COPD, Bacterial Diversity, Haemophilus influenza, Study. 
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Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is 
a progressive and debilitating respiratory condition 
characterized by persistent airflow limitation, 
primarily caused by chronic inflammation due to 
inhaled irritants like cigarette smoke, biomass fuel, 
and environmental pollutants. Bacterial infections 
play a crucial role in both the chronic colonization 
of the airways and acute exacerbations of COPD 
(AECOPD), significantly impacting disease 
progression, morbidity, and mortality. [1] 

Common bacterial pathogens implicated in COPD 
include Haemophilus influenzae, Streptococcus 
pneumoniae, Moraxella catarrhalis, Pseudomonas 
aeruginosa, and Klebsiella pneumoniae. These 
bacteria not only contribute to exacerbations but 
also induce persistent low-grade inflammation in 
the lower airways, leading to accelerated lung 
function decline. [2] Studies indicate that H. 
influenzae is the most frequently isolated organism 
in stable COPD, whereas P. aeruginosa is often 
associated with severe disease and frequent 
hospitalizations. [3] 

The interplay between bacteria and host immune 
responses in COPD is complex. Bacterial 
colonization leads to increased neutrophilic 
inflammation, mucus hypersecretion, and impaired 
mucociliary clearance, fostering a cycle of 
persistent infection and lung damage. [4] 
Furthermore, bacterial biofilms in COPD patients 
enhance antibiotic resistance and contribute to 
recurrent infections. The role of emerging 
pathogens, such as Stenotrophomonas maltophilia 
and Acinetobacter baumannii, in COPD 
exacerbations is also being increasingly recognized. 
[5] 

Understanding the bacterial etiology of COPD is 
vital for optimizing antimicrobial therapies and 
developing preventive strategies, including 
vaccines and novel anti-inflammatory treatments. 
With this a study was conducted to find COPD 
causing microorganisms.  

Methodology: 
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It was a prospective research conducted in Vijaya 
Bharathi Chest care Institutions, Rajahmundry. 
Study was conducted from May 2024 to December 
2024. As part of protocol, informed written consent 
was taken from all the study members. Both 
gender, >18 years and clinically confirmed COPD 
were included in the research. non co-operative 
individuals, who are already on antimicrobial 
therapy, those cannot produce sputum and 
significant pulmonary conditions such as 
tuberculosis or lung carcinoma were excluded from 
the research. 

Convenient sampling was considered in the study. 
Individuals satisfy the inclusion criteria during the 
study period were considered. Study was clearly 
explained and all the doubts were clarified. Initially 
physical and clinical examination was carried and 
the findings were recorded in the proforma. Sterile, 
new leak proof containers were handed over and 
study members were asked to submit the sputum 
sample.  Collection of sputum as well as how to get 
good sputum was explained in local language and 
practically it was demonstrated. Immediately after 
collection, specimen was transported to the 
Microbiology Laboratory.  

In the laboratory, specimen was inoculated on 
blood agar, chocolate agar and MacConkey agar 
and plates were incubated at 370C for 1 – 2 days. 
Simultaneously, smear was prepared and stained by 
grams technique. Stained smear was screed under 
microscope and findings such as pus cells, type of 
bacteria was recorded. Growth findings on culture 
media such haemolytic property, lactose 
fermentation, colony morphology and soon were 
recorded. It was identified using battery of 
biochemical tests as per Chandra TJ et al. [6] 

Statistical Analysis: Data were analyzed using 
SPSS software, version 22.0. Descriptive statistics 
such as mean, standard deviation and proportions 
were used to summarize the demographic 
characteristics. The prevalence of bacterial species 
was calculated as percentages. Chi-square test was 
employed to examine the association between 
categorical variable. P less than 0.05 was 
considered statistically significant. 

Results 

Total 164 (100%) members were included, 73 
(44.5%) were female and the male female ratio was 
1.23. Maximum (39; 23.8%) were in >71 group 
(Table 1). The mean age was 56.19 + 15.87 and for 
male 55. 93 + 15.94, for female 56.51 + 15.77; no 
statistical significance (T value = -1.82 and P = 
0.071). Total 81 (100%) bacteria were isolated; 
Haemophilus influenzae (27; 33.3%) isolated 
maximum followed by Streptococcus pneumoniae 
(19; 23.4%), Other Bacteria (12; 14.8%), 
Pseudomonas aeruginosa (9; 11.1%), Klebsiella 

pneumoniae (7; 8.6%) and Staphylococcus aureus 
(7; 8.6%).  

Discussion 

COPD is a common, preventable, and treatable 
respiratory disease with persistent symptoms and 
airflow limitation from exposure to harmful 
particles or gases. [7] COPD significantly burdens 
healthcare systems with high costs and markedly 
reduces patients' health-related quality of life. 

Out of the 164 participants in this research, 73 
female (44.5%) and a male female ratio was 1.23. 
This gender distribution is noteworthy, as it 
provides insights into the prevalence and impact of 
COPD across different demographic profiles. 
Historically, COPD was considered more prevalent 
among male, primarily due to higher smoking rate. 
However, recent studies indicate a shifting 
paradigm with an increasing incidence and severity 
of COPD among female, attributed to changes in 
smoking habits, occupational exposures, and 
biological susceptibility. [9] The gender-specific 
analysis in COPD research is crucial, as it has been 
observed that females may experience more severe 
symptoms, exhibit a faster decline in lung function, 
and have a higher frequency of exacerbations 
compared to their male counterparts. [10] This 
difference is hypothesized to be due to the 
anatomical, hormonal, and immune response 
variations between genders which may influence 
how lung damage occurs and progresses in COPD 
patients. 

Moreover, the susceptibility to different bacterial 
pathogens in the context of COPD may also vary 
by gender, influencing the outcomes of such 
studies. For instance, research has suggested that 
the immune response to bacterial infections in the 
lungs can be different between males and females, 
potentially affecting the efficacy of treatments and 
management strategies for exacerbations. [11]  

COPD is notably influenced by age, with 
increasing prevalence and severity as individuals 
age. The age distribution of the 164 participants in 
the study, ranging from under 20 to > 71 years, 
with mean age 56.19 + 15.87. Age is a critical 
factor in COPD because the cumulative exposure to 
risk factors, primarily smoking and environmental 
pollutants, escalates over time, enhancing the 
likelihood and exacerbation of the disease. 
Individuals > 51 represent the highest percentages 
in the study, with 36 individuals (22%) in the 51-60 
age group and 39 individuals (23.8%) in > 71 
group. This distribution is consistent with findings 
that COPD's prevalence and morbidity significantly 
increase with age due to physiological changes in 
the respiratory system, such as decreased lung 
elasticity and impaired immune responses which 
worsen the disease's impact. [12]  
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Moreover, the vulnerability of the elderly to COPD 
is compounded by comorbidities such as 
cardiovascular disease and diabetes, which are 
more prevalent in older age groups. These 
comorbid conditions can complicate the 
management of COPD, necessitating more 
comprehensive healthcare strategies and 
interventions. [13] Age-wise research distribution 
also underscores the need for targeted public health 
interventions that address both the direct and 
indirect factors contributing to the burden of 
COPD. Such measures would include not only 
smoking cessation programs but also broader 
environmental and occupational health 
improvements, especially in younger populations 
who may still be in the early stages of exposure. 
[14]  

Haemophilus influenzae was the predominant 
bacterium isolated, accounting for 33.3% of cases. 
This is consistent with literature indicating that H. 
influenzae is commonly found in the airways of 
COPD patients, often exacerbating the disease due 
to its capacity to evade immune responses and 
adhere to airway cells, leading to persistent 
inflammation. [15] Streptococcus pneumoniae was 
isolated in 23.4% of the samples. This pathogen is 
known for its role in acute exacerbations of COPD, 
contributing to increased disease severity and 
frequency of flare-ups due to its virulent properties 

and ability to induce robust inflammatory 
responses. [5].  

Presence of other bacteria like Pseudomonas 
aeruginosa, Klebsiella pneumoniae, and 
Staphylococcus aureus, each accounting for 
approximately 8.6% to 11.1% of cases, also 
underscores the diverse bacterial ecosystem that 
can influence COPD pathology. These bacteria are 
associated with more severe disease states and 
poorer clinical outcomes, highlighting the 
importance of accurate identification and 
appropriate antimicrobial therapy. [16] 
Understanding the bacterial spectrum in COPD is 
crucial for developing targeted treatments and 
managing exacerbations more effectively. This 
knowledge helps in tailoring antibiotic therapy to 
the predominant pathogens in COPD patients, 
potentially reducing hospitalization rates and 
improving quality of life. 

The study effectively highlights the bacterial 
diversity in COPD patients, with Haemophilus 
influenzae and Streptococcus pneumoniae being 
the most prevalent pathogens. Small sample size, 
not considering comorbid condition such as 
diabetes mellitus and so on, considering sputum 
sample alone are limitations. Future studies should 
expand to multicenter designs with larger 
populations to validate these findings and explore 
the impact of microbial diversity on COPD 
treatment outcomes more comprehensively.

 
Table 1: Age wise distribution of study members; n (%) 

Age Male Female Total 
<20 2 (1.2) 1 (0.6) 3 (1.8) 
21-30 5 (3) 4 (2.4) 9 (5.4) 
31-40 10 (6) 8 (4.8) 18 (11) 
41-50 15 (9) 12 (7.3) 27 (16.5) 
51-60 20 (12) 16 (9.7) 36 (22) 
61-70 18 (11) 14 (8.5) 32 (19.5) 
>71 21 (12.8) 18 (11) 39 (23.8) 
Total 91 (54.5) 73 (44.5) 164 (100) 
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