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ABSTRACT 

Objective: To determine how often the University of Medical & Health Sciences Nawab Shah Department of 

Pediatrics receives bacterial isolates from children with thoracic empyema. 

Study Design: A Cross-sectional Study 

Place and Duration of Study: This study was conducted at the Department of Pediatrics, University of Medical 

Health Sciences Nawab Shah from March 2023 to August 2023. 

Methods: All patients admitted to the University of Medical & Health Sciences Nawab Shah's paediatrics 

department who satisfied the study's inclusion requirements were enrolled. Informed consent was acquired after 

education regarding the procedure, its risks, and the benefits of the study. Chest X-rays were obtained of each 

patient at admission, throughout the insertion, removal, and discharge of the intercostal tube drain (ICTD). An 

ultrasonic CT scan of the chest was also carried out if needed. Pleural fluid was submitted for biochemical 

examination (total and differential leukocyte count, protein, sugar, and LDH) and morphological research (Gram 

staining, culture, and smear for AFB and Gen Expert) after a diagnostic thoracentesis. The outcome variable, or 

pattern of bacterial isolates, was assessed. All the data collected was input into the proforma, which was 

electronically used for research and appended at the end. 

Results: The mean ± SD age was 04.01±02.03 years. 25 (41.6%) women and 38 (58.4%) males totalled the total 

number of patients. Twelve patients (18.4%) had no bacterial isolate growth pattern, nine patients (12.6%) had 

staphylococcus aureus, eight patients (11.4%) had streptococcus pneumonia, four patients (6%) had Pseudomonas, 

five patients (3%) had Klebsiella pneumoniae, two patients (2.4%) had Proteus, two patients (2.6%) had E. coli, two 

patients (2.4%) had mixed, nine patients (12%) had tuberculosis, and twelve patients (18.4%) had no bacterial 

isolate growth pattern. 

Conclusion: Staphylococcus aureus was our study's most common bacterial isolate, followed by Mycobacterium 

tuberculosis. More research is required to understand the factors related to the pattern of bacterial isolates in children 

with thoracic empyema. 
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INTRODUCTION 

The treatment of empyema thoracis, a disorder marked 

by a buildup of pus in the pleural cavity, presents 

considerable difficulties for young patients
1
. If not 

quickly detected and successfully handled, it may result 

in significant morbidity and death. 
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It is a dangerous consequence of numerous respiratory 

diseases, including pneumonia
2
. Comprehending the 

makeup of bacterial isolates in pediatric empyema 

patients is essential for directing suitable therapeutic 

approaches and enhancing clinical results. Clarifying 

the microbiological aetiology of pediatric empyema has 

garnered more attention in recent years, especially 

across various geographic locations and healthcare 

environments
3
. The Department of Pediatrics at the 

University of Medical & Health Sciences Nawab Shah 

initiated cross-sectional research to examine the 

distribution and incidence of bacterial isolates among 

pediatric patients with thoracic empyema
4
. The long-

term goal of this research was to provide insightful 

information on the microbiology and epidemiology of 

empyema in this particular group. The cross-sectional 

research design that was used made it possible to 

include a variety of patients admitted to the paediatrics 

department during the allotted time frame. Strict 
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diagnostic techniques were used, including invasive 

operations like thoracentesis to extract pleural fluid for 

in-depth investigation and a range of imaging 

modalities, including ultrasonic CT scans and chest  

x-rays. To identify and characterize bacterial isolates, 

extensive morphological and biochemical investigations 

were conducted in addition to these diagnostic  

efforts
5-6

. These investigations included Gram staining, 

culture, and biochemical tests. The study's findings 

clarify the range of bacterial infections linked to 

pediatric empyema, providing essential information on 

the distribution and incidence of specific organisms, 

including Mycobacterium tuberculosis and 

Staphylococcus aureus
7
. To provide a comprehensive 

picture of the illness burden, the demographic features 

of the patient population, such as the distribution of age 

and gender, were also investigated
8
. The thoroughness 

with which the data were gathered—both clinical and 

microbiological parameters—highlights the importance 

of this research project in shaping evidence-based 

clinical practice and directing future research efforts 

toward the best possible management of pediatric 

empyema
9
. 

METHODS 

Children who met the study's inclusion requirements 

were admitted between March 2023 to August 2023 to 

the Peoples university of Medical Health Sciences 

Nawab Shah Department of Pediatrics. Guardians' 

informed consent was acquired. Chest x-rays, ultrasonic 

CT scans, and thoracentesis—the removal of pleural 

fluid for morphological and biochemical analysis—

were performed as part of the diagnostic process. 

Techniques such as Gram staining, culture, AFB smear, 

Gen Expert, and biochemical tests were used to identify 

bacterial isolates and describe pleural fluid. For 

computerized analysis, the gathered data were input 

into a proforma. Statistical techniques were used to 

examine the distribution and frequency of bacterial 

isolates. 

RESULTS 

58.4% of the 63 pediatric patients in the research were 

male and had an average age of 4.01±2.03 years. 

Staphylococcus aureus (16%) was the most common 

isolation among the microorganisms, followed by 

Staphylococcus epidermidis (12.6%) and Streptococcus 

pneumoniae (11.4%). Pseudomonas (6%), Proteus 

(2.4%), Escherichia coli (2.6%), Klebsiella pneumoniae 

(3%), and mixed (2.4%) were among the other isolates. 

In 12% of cases, Mycobacterium tuberculosis was 

found, while in 18.4% of cases, there was no bacterial 

growth. These results highlight the variety of bacterial 

infections causing pediatric empyema, which have 

consequences for antimicrobial treatment and clinical 

care. 

Table No. 1: Demographic Characteristics of 

Pediatric Patients with Thoracic Empyema 

Age (years) Gender Number of Patients 

4.01 ± 2.03 Male 38 

Female 25  

Table 2: Distribution of Bacterial Isolates in 

Pediatric Thoracic Empyema Cases 

Bacterial Isolate Frequency (%) 

Staphylococcus aureus 16 

Staphylococcus epidermidis 12.6 

Streptococcus pneumoniae 11.4 

Pseudomonas 6 

Klebsiella pneumoniae 3 

Proteus 2.4 

Escherichia coli 2.6 

Mixed 2.4 

Mycobacterium tuberculosis 12 

No bacterial growth 18.4 

Table 4: Outcomes of Bacterial Isolates in Pediatric 

Thoracic Empyema Cases 

Bacterial Isolate Number 

of 

Patients 

% of 

Total 

Patients 

Staphylococcus aureus 11 16 

Staphylococcus epidermidis 9 12.6 

Streptococcus pneumoniae 8 11.4 

Pseudomonas 4 6 

Klebsiella pneumoniae 5 3 

Proteus 2 2.4 

Escherichia coli 2 2.6 

Mixed 2 2.4 

Mycobacterium tuberculosis 9 12 

No bacterial growth 12 18.4 

DISCUSSION 

The results of this study provide critical new 

understandings of the epidemiology and 

microbiological aetiology of juvenile thoracic 

empyema, which may direct future research efforts and 

therapeutic care approaches
10

. The prevalence of 

bacterial isolates, including Mycobacterium 

tuberculosis and Staphylococcus aureus, highlights the 

need to consider local differences and antibiotic 

resistance patterns when treating pediatric empyema
11

. 

According to earlier research, Staphylococcus aureus, a 

pathogen known to cause respiratory infections, was the 

most common bacterial isolate in this investigation
12

. 

Its widespread use emphasizes how crucial it is to treat 

young patients with thoracic empyema with empirical 

antibiotic treatment targeting Staphylococcal species
13

. 

The high frequency of commensal bacteria 

Staphylococcus epidermidis, often linked to infections 

connected to medical devices, raises the possibility that 

nosocomial factors play a part in developing empyema 

in hospitalized children
14

. The discovery of 
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Streptococcus pneumoniae as a noteworthy bacterial 

strain highlights the value of pneumococcal 

immunization in shielding juvenile populations from 

respiratory illnesses and their related consequences
15

. 

The presence of Gram-negative bacteria like Klebsiella 

pneumoniae and Pseudomonas highlights the necessity 

for broad-spectrum antibiotic treatment in afflicted 

individuals and highlights the complex microbial 

landscape of empyema
16

. Mycobacterium tuberculosis 

has been found in a significant percentage of patients, 

indicating the importance of TB as an etiological factor 

in pediatric empyema, particularly in areas with high 

endemicity
17

. The significance of treating TB as a 

differential diagnosis in pediatric patients presenting 

with pleural effusions is highlighted by this study, 

especially in regions with high tuberculosis incidence.  

Since bacterial growth is often absent, more research is 

necessary to rule out viral, fungal, or non-infectious 

causes of empyema
18

. To pinpoint possible risk factors 

and develop focused preventive and therapeutic 

measures, it is also worthwhile to investigate the 

demographic and clinical characteristics of various 

bacterial isolates
19

. This work emphasizes the 

significance of customized diagnosis and treatment 

methods based on local epidemiology and microbial 

patterns and advances our knowledge of the microbial 

landscape of pediatric thoracic empyema
20

. To fully 

understand the intricate interactions between microbial 

pathogens, host variables, and clinical outcomes in 

juvenile empyema patients, further study is required. 

CONCLUSION 

In pediatric thoracic empyema patients, Staphylococcus 

aureus was the most common bacterial isolate, followed 

by Mycobacterium tuberculosis. These results 

emphasize the value of individualized antibiotic 

treatment and the necessity for further investigation to 

determine the variables affecting the patterns of 

bacterial isolates in this group. 

Future Finding: Future studies should clarify how host 

characteristics, such as immunological conditions and 

genetic predisposition, influence the patterns of 

bacterial isolates in pediatric thoracic empyema. 

Furthermore, studies on the efficacy of new treatment 

modalities and patterns in growing antibiotic resistance 

are necessary to maximize therapeutic outcomes for 

impacted children. 
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