
Believers Medical Journal  
 Available On: http://www.bemjjournal.com Volume: 01, Issue: 01, Sep 2025 

    
 

  9 

Assessment of Antibiotic Resistance Patterns in Common 

Hospital-Acquired Infections 
Dr. A. Ch. Pradyutha 

HOD 

Department of Microbiology 

R.B.V.R.R. Women's College Narayanguda 

 

Abstract 

Hospital-acquired infections (HAIs) remain a significant challenge for global 

healthcare systems, often leading to prolonged hospital stays, increased 

morbidity and mortality, and higher economic burdens. The growing prevalence 

of antibiotic resistance in pathogens responsible for HAIs further complicates 

treatment strategies. This paper aims to assess resistance patterns in common 

hospital-acquired infections, including methicillin-resistant Staphylococcus 

aureus (MRSA), extended-spectrum β-lactamase (ESBL)-producing 

Escherichia coli and Klebsiella pneumoniae, Pseudomonas aeruginosa, and 

Acinetobacter baumannii. Using a multi-center observational study, the research 

analyzes patient samples, evaluates resistance profiles, and highlights emerging 

trends. Data analysis reveals alarming resistance rates to commonly used 

antibiotics, particularly penicillins, cephalosporins, and fluoroquinolones, while 

carbapenem and colistin resistance is also rising. This study underscores the 

urgent need for enhanced antimicrobial stewardship programs, rapid diagnostic 

tools, and strict infection control measures to mitigate the impact of antibiotic 

resistance in healthcare settings. 
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Hospital-acquired infections (HAIs), also referred to as nosocomial infections, 

are defined as infections acquired during hospital stays that were neither present 

nor incubating at the time of admission. Common HAIs include bloodstream 

infections, pneumonia, urinary tract infections, and surgical site infections, 

often caused by multidrug-resistant organisms. According to the CDC, 

approximately 1 in 31 hospitalized patients in the U.S. suffers from at least one 

HAI daily. The increasing prevalence of antibiotic resistance in HAIs has made 

their management more complex, with resistant strains such as MRSA, ESBL-

producing Enterobacteriaceae, and carbapenem-resistant Acinetobacter 

emerging as critical threats. This paper seeks to assess antibiotic resistance 

patterns in common HAIs and identify strategies to combat this public health 

crisis. 

Methodology 

A multi-center cross-sectional study was conducted across three tertiary 

hospitals between 2022 and 2024. Clinical specimens including blood, urine, 

respiratory secretions, and wound swabs were collected from patients diagnosed 

with HAIs. Pathogen identification was performed using standard 

microbiological methods, and antibiotic susceptibility testing was conducted 

following Clinical and Laboratory Standards Institute (CLSI) guidelines. 

Statistical analysis was carried out using SPSS to identify resistance rates and 

trends. In addition, secondary data from published reports of WHO and CDC 

were integrated to validate findings. 

Case Study 

At Hospital A, a 64-year-old male admitted to the ICU developed ventilator-

associated pneumonia caused by Pseudomonas aeruginosa. The isolate 

demonstrated resistance to ceftazidime, ciprofloxacin, and imipenem, leaving 

colistin as the only effective treatment option. This case highlights the critical 

nature of multidrug-resistant organisms in clinical practice, where limited 
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treatment options significantly increase the risk of poor outcomes. Similarly, 

Hospital B reported a cluster of urinary tract infections caused by ESBL-

producing E. coli, resistant to third-generation cephalosporins but sensitive to 

carbapenems. These cases illustrate the growing threat of resistance and the 

urgent requirement for rational antibiotic use and preventive strategies. 

Data Analysis 

Table 1: Antibiotic Resistance Patterns in Common Hospital-Acquired 

Pathogens 

Pathogen Most Resistant 

Antibiotics 

Sensitive Antibiotics Resistance 

Rate (%) 

MRSA 

(Staphylococcus 

aureus) 

Penicillin, Methicillin Vancomycin, 

Linezolid 

68% 

ESBL E. coli Cephalosporins, 

Fluoroquinolones 

Carbapenems, 

Amikacin 

62% 

Klebsiella pneumoniae Penicillins, 

Cephalosporins 

Tigecycline, Colistin 58% 

Pseudomonas 

aeruginosa 

Ceftazidime, 

Ciprofloxacin 

Piperacillin-

Tazobactam, Colistin 

55% 

Acinetobacter 

baumannii 

Carbapenems, 

Fluoroquinolones 

Colistin 72% 

 

Table 2: Reported Clinical Outcomes in Patients with Resistant Infections 

Infection Type Avg. Hospital Stay 

(days) 

Mortality Rate 

(%) 

Increased Cost of 

Care (%) 

MRSA 

Bacteremia 

21 18% 40% 

ESBL UTI 14 9% 28% 

VAP by P. 

aeruginosa 

25 22% 55% 
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CRAB Infections 27 30% 60% 

 

 

Questionnaire 

1. What is the most common multidrug-resistant organism encountered in your 

healthcare facility? 

2. How frequently are carbapenems prescribed as first-line treatment in HAIs? 

3. Does your hospital implement an antimicrobial stewardship program, and 

how effective is it? 

4. What challenges do clinicians face in treating resistant infections (e.g., drug 

availability, cost, patient compliance)? 

5. How effective are infection prevention measures such as hand hygiene and 

isolation protocols in your institution? 

Conclusion 

The rise of antibiotic resistance in hospital-acquired infections presents a major 

global health crisis. Data from this study demonstrate high resistance rates 

across pathogens such as MRSA, ESBL-producing Enterobacteriaceae, 

Pseudomonas aeruginosa, and Acinetobacter baumannii. These findings 

underscore the importance of antimicrobial stewardship, infection control 

practices, and investment in novel antibiotics and rapid diagnostics. 

Collaborative strategies involving healthcare institutions, policymakers, and 

international organizations are urgently needed to address this challenge. 

Without intervention, the risk of untreatable infections, increased healthcare 

costs, and poor patient outcomes will continue to escalate. 
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