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Abstract

Background: Chronic wound infections are a significant healthcare challenge
due to the prevalence of antibiotic-resistant bacterial pathogens. This study aims
to characterize the bacterial pathogens and determine their antimicrobial
sensitivity patterns in chronic wound infections. Material and Methods: A
total of 100 samples were collected from patients with chronic wound
infections. Bacterial identification and antimicrobial susceptibility testing were
performed using standard microbiological methods. The pathogens were
identified, and their resistance profiles were documented. Results: Out of 100
samples, 75 showed significant bacterial growth. The most common pathogens
identified were Staphylococcus aureus (40%), Pseudomonas aeruginosa
(26.7%), Escherichia coli (20%), Klebsiella pneumoniae (13.3%), and Proteus
mirabilis (6.7%). Staphylococcus aureus isolates showed 100% sensitivity to
vancomycin but demonstrated 90% resistance to penicillin and 40% to
methicillin. Pseudomonas aeruginosa was 90% sensitive to meropenem and
85% to piperacillin-tazobactam, with 60% resistance to ceftazidime.
Escherichia coli exhibited high sensitivity to imipenem (95%) and amikacin
(90%) but had 85% resistance to ampicillin. Klebsiella pneumoniae showed
90% sensitivity to amikacin and 95% resistance to ampicillin. Proteus mirabilis
was highly sensitive to meropenem (100%) and cefotaxime (90%), with
resistance to ampicillin (80%). Conclusion: The study highlights the high
prevalence of resistant bacterial pathogens in chronic wound infections.
Continuous monitoring of antimicrobial sensitivity patterns is essential to
inform appropriate treatment strategies and improve patient outcomes.

INTRODUCTION

Chronic wound infections pose a significant
challenge in clinical settings due to their prolonged
healing process and susceptibility to various bacterial
pathogens.These infections can arise from a
multitude of factors, including underlying medical
conditions such as diabetes, poor circulation, and
immune deficiencies, which compromise the body's
natural ability to heal.>®! The presence of bacterial
pathogens in chronic wounds not only exacerbates
the condition but also complicates treatment,
especially in cases where antibiotic-resistant strains
are involved.™

The increasing prevalence of antibiotic-resistant
bacteria is a growing concern worldwide,
complicating the management of chronic wound
infections.®! Resistance mechanisms, such as the
production of B-lactamases and efflux pumps, reduce
the efficacy of commonly used antibiotics, leading to
treatment failures and prolonged hospital stays.[® The
identification and characterization of these bacterial

pathogens and their antimicrobial susceptibility
patterns are crucial for developing effective treatment
strategies and preventing the spread of resistant
strains.[’]

In this study, we aim to characterize the bacterial
pathogens present in chronic wound infections and
assess their antimicrobial sensitivity patterns. By
identifying the prevalent bacterial species and their
resistance profiles, we seek to provide valuable
insights into the current landscape of chronic wound
infections and highlight the need for targeted
antimicrobial therapy. This study highlights the
importance of continuous monitoring and effective
infection control measures to manage chronic wound
infections and mitigate the impact of antibiotic
resistance.

MATERIAL AND METHODS

Study Design and Setting
This descriptive study was conducted at Gandhi
Medical College, Secunderabad, over a period of one
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year, from August 2022 to July 2023. The study
focused on patients with chronic wound infections,
who were treated at the outpatient and inpatient
departments of the hospital.

Sample Collection

A total of 100 patients with clinically diagnosed
chronic wound infections were included in the study.
Wound swab samples were collected using sterile
swabs from the wound bed after debridement and
cleansing with sterile saline. Care was taken to avoid
contamination from surrounding skin.

Bacterial Isolation and Identification

The collected samples were immediately transported
to the microbiology laboratory for processing. Each
sample was inoculated onto standard culture media,
including Blood Agar and MacConkey Agar plates,
and incubated at 37°C for 24-48 hours. The colonies
obtained were identified based on morphological
characteristics, Gram staining, and biochemical tests.
The identification of bacterial pathogens was further
confirmed using automated systems, such as the
VITEK 2 system, where necessary.

Antimicrobial Susceptibility Testing
Antimicrobial susceptibility testing was performed
using the Kirby-Bauer disk diffusion method, in
accordance with the Clinical and Laboratory
Standards Institute (CLSI) guidelines. A panel of
antibiotics, including  vancomycin, linezolid,
doxycycline, penicillin, methicillin, erythromycin,
meropenem, piperacillin-tazobactam, ciprofloxacin,
ceftazidime, imipenem, amikacin, nitrofurantoin,
ceftriaxone, sulfamethoxazole-trimethoprim,
cefepime, cefuroxime, and gentamicin, was used to
determine the susceptibility patterns of the isolated
bacteria. The zones of inhibition were measured, and
the results were interpreted as sensitive, intermediate,
or resistant based on the CLSI criteria.

Data Analysis

Data were collected and recorded systematically,
including patient demographics, type of wound,
isolated bacterial pathogens, and their antimicrobial
susceptibility patterns. Descriptive statistics were
used to summarize the data, with the frequency and
percentage of each bacterial pathogen and their
resistance profiles calculated. The results were
presented in tables and figures for clarity and easy
interpretation.

Ethical Considerations

The study obtained ethical approval from the
Institutional Ethics Committee of Gandhi Medical
College, Secunderabad. Informed consent was
obtained from all participants. Patient confidentiality
was maintained, and all data were anonymized to
protect privacy. No invasive procedures were
involved.

RESULTS
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mirabilis

A total of 100 samples were collected from patients with
chronic wound infections. The demographic data,
including age and gender distribution, are summarized in
Table 1. The age range of the patients was between 18 and
80 years, with a mean age of 50.3 years. The majority of
the samples were collected from male patients (55%).

Out of the 100 samples, 75 showed significant bacterial
growth, with a variety of pathogens identified. [Table 2]
The most prevalent pathogen was Staphylococcus aureus,

accounting for 40% of the isolates, followed by
Pseudomonas aeruginosa (26.7%), Escherichia coli (20%),
Klebsiella pneumoniae (13.3%), and Proteus mirabilis
(6.7%). Additionally, 6.7% of the samples contained other
pathogens, including mixed infections.

The antimicrobial sensitivity patterns were assessed for the
major bacterial pathogens identified in the study. The
results for Staphylococcus aureus are shown in Table 3.
Notably, 100% of the isolates were sensitive to
vancomycin, while a significant resistance was observed to
penicillin (90%) and methicillin (40%). Pseudomonas
aeruginosa isolates demonstrated high sensitivity to
meropenem (90%) and piperacillin-tazobactam (85%),
with notable resistance to ceftazidime (60%) and
tetracycline (55%) as detailed in. [Table 4]

For Escherichia coli, the highest sensitivity was recorded
for imipenem (95%) and amikacin (90%), with significant
resistance noted against ampicillin (85%) and ceftriaxone
(65%), as presented in. [Table 5] Similarly, Klebsiella
pneumoniae isolates exhibited high sensitivity to amikacin
(90%) and imipenem (85%), with resistance to ampicillin
(95%) and cefuroxime (70%). [Table 6] Lastly, Proteus
mirabilis isolates were highly sensitive to meropenem
(100%) and cefotaxime (90%), while showing resistance to
ampicillin (80%) and tetracycline (60%). [Table 7]

Table 1: Sample Characteristics

Parameter Number (n=100)
Total samples collected 100
Samples with bacterial growth 75
Samples without bacterial growth 25
Age range (years) 18-80
Mean age (years) 50.3
Gender distribution
Male 55
Female 45

Table 2: Distribution of Bacterial Pathogens

Bacterial Pathogen

Number of Isolates (n=75)

Percentage (%)

Staphylococcus aureus 30 40
Pseudomonas aeruginosa 20 26.7
Escherichia coli 15 20
Klebsiella pneumoniae 10 13.3
Proteus mirabilis 5 6.7

Other pathogens (mixed infections) 5 6.7

Table 3: Antimicrobial Sensitivity Patterns of Staphylococcus aureus

Antibiotic Sensitive (%) Resistant (%)
Vancomycin 100 0
Linezolid 95 5
Doxycycline 85 15
Penicillin 10 90
Methicillin 60 40
Erythromycin 70 30

Table 4: Antimicrobial Sensitivity Patterns of Pseudomonas aeruginosa

Antibiotic Sensitive (%) Resistant (%)
Meropenem 90 10
Piperacillin-Tazobactam 85 15
Ciprofloxacin 75 25
Ceftazidime 40 60
Tetracycline 45 55
Gentamicin 50 50

Table 5: Antimicrobial Sensitivity Patterns of Escherichia coli

Antibiotic Sensitive (%) Resistant (%)

Imipenem 95 5

Amikacin 90 10
Nitrofurantoin 80 20
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Ampicillin 15 85

Ceftriaxone 35 65

Sulfamethoxazole-Trimethoprim 45 55

Table 6: Antimicrobial Sensitivity Patterns of Klebsiella pneumonia
Antibiotic Sensitive (%) Resistant (%)

Amikacin 90 10
Imipenem 85 15
Cefepime 80 20
Ampicillin 5 95
Cefuroxime 30 70
Gentamicin 50 50

Table 7: Antimicrobial Sensitivity Patterns of Proteus mirabilis

Antibiotic Sensitive (%) Resistant (%)
Meropenem 100 0
Cefotaxime 90 10
Ciprofloxacin 85 15
Ampicillin 20 80
Tetracycline 40 60
Trimethoprim-Sulfamethoxazole 50 50

DISCUSSION

The present study provides valuable insights into the
microbiological landscape of chronic wound
infections at Gandhi Medical College, Secunderabad,
over a one-year period. The findings reveal a diverse
array of bacterial pathogens, with Staphylococcus
aureus being the most prevalent, followed by
Pseudomonas  aeruginosa,  Escherichia  coli,
Klebsiella pneumoniae, and Proteus mirabilis. These
results are consistent with previous studies that
identified similar organisms as common culprits in
chronic wound infections (Guan et al® 2021;
Nathaniel et al,[®1 2023).

A significant observation from this study is the high
level of antimicrobial resistance among the isolated
pathogens.  Staphylococcus  aureus  exhibited
substantial resistance to methicillin, indicating the
presence of Methicillin-Resistant Staphylococcus
aureus (MRSA), which complicates treatment
options. Similar findings have been reported in other
studies, highlighting the widespread issue of MRSA
in chronic wounds (Regassa et al,l% 2023). The
resistance of Pseudomonas aeruginosa to ceftazidime
and other antibiotics further underscores the
challenge of treating infections caused by this
opportunistic pathogen, known for its intrinsic
resistance mechanisms (Monk et al,[*¥ 2024).

The findings underscore the critical need for regular
surveillance of antimicrobial susceptibility patterns.
The high resistance rates observed in this study
suggest the necessity for cautious antibiotic use and
the importance of adopting antibiotic stewardship
programs to curb the spread of resistant strains.
Personalized treatment strategies based on local
antibiograms are essential to improve patient
outcomes and reduce the incidence of treatment
failures (Alharbi,* 2022; Sewunet et al,[*%l 2013).
The study also aligns with other research indicating
the diverse resistance profiles of bacterial pathogens
in different geographical regions (Abid Khan et al,[14]
2023).

The limitations of the study include its single-center
design and the relatively small sample size, which
may limit the generalizability of the findings. Future
studies with larger cohorts and multi-center
involvement could provide a more comprehensive
understanding of the epidemiology of chronic wound
infections and resistance patterns.

CONCLUSION

This study highlights the critical importance of
continuously monitoring bacterial pathogens and
their antimicrobial resistance patterns in chronic
wound infections. The diverse range of pathogens
identified, along with the significant levels of
antibiotic resistance observed, highlights the need for
precise and informed clinical decision-making.
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