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Abstract  
Background: Antibiotic resistance poses a significant challenge in managing 

community-acquired infections. Understanding the sensitivity and resistance 

patterns of key antibiotics is crucial for effective treatment. Objective: This 

retrospective study aimed to analyze the antibiotic sensitivity and resistance 

patterns of Ceftolozane-Tazobactam and Vancomycin in community-acquired 

infections. Material and Methods: A retrospective analysis was conducted on 

100 patients with community-acquired infections. Sensitivity and resistance 

rates to Ceftolozane-Tazobactam and Vancomycin were assessed. 

Additionally, infection-specific sensitivity and resistance patterns, 

demographic factors, and gender distribution of resistance were analyzed. 

Results: Ceftolozane-Tazobactam exhibited a sensitivity rate of 78% and a 

resistance rate of 22%, while Vancomycin demonstrated sensitivity and 

resistance rates of 85% and 15%, respectively. Infections primarily sensitive to 

Ceftolozane-Tazobactam included urinary tract infections (55 cases) and 

pneumonia (20 cases). Resistance to Ceftolozane-Tazobactam, particularly 

associated with Extended-Spectrum Beta-Lactamase (ESBL)-producing E. 

coli, was notable in urinary tract infections. Vancomycin sensitivity was 

prominent in skin and soft tissue infections (60 cases), with resistance 

primarily linked to Methicillin-Resistant Staphylococcus Aureus (MRSA). 

Demographic analysis revealed a higher prevalence of infections among 

patients aged 41-60 years. Resistance to Ceftolozane-Tazobactam was more 

prevalent among males (25%) compared to females (17%), while Vancomycin 

resistance rates were lower, with 10% in males and 5% in females. 

Conclusion: This study highlights the importance of understanding antibiotic 

sensitivity and resistance patterns in community-acquired infections. The 

findings provide valuable insights for optimizing treatment strategies and 

guiding antimicrobial stewardship efforts. 

 
 

 

INTRODUCTION 
 

Community-acquired infections present a persistent 

challenge to healthcare systems worldwide, exerting 

a significant toll on morbidity, mortality, and 

healthcare expenditure. Among the numerous 

hurdles encountered in managing these infections, 

antibiotic resistance emerges as a critical 

concern.[1,2] The proliferation of resistant pathogens 

undermines the efficacy of antibiotic therapies, 

resulting in treatment failures, prolonged illnesses, 

and heightened healthcare resource utilization.[3] 

In the arsenal against community-acquired 

infections, Ceftolozane-Tazobactam and 

Vancomycin stand as pivotal antibiotics.[4] 

Ceftolozane-Tazobactam, a novel combination of a 

cephalosporin and a β-lactamase inhibitor, offers 

promise in combatting multidrug-resistant Gram-

negative bacteria.[5] Meanwhile, Vancomycin 
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remains indispensable for combating Gram-positive 

pathogens, notably methicillin-resistant 

Staphylococcus aureus (MRSA).[6] 

The necessity of understanding the sensitivity and 

resistance profiles of these antibiotics in 

community-acquired infections cannot be 

overstated. Such comprehension is crucial for 

guiding empirical therapy and optimizing 

antimicrobial stewardship strategies.[7] Therefore, 

this retrospective study seeks to provide 

comprehensive insights into the sensitivity and 

resistance patterns of Ceftolozane-Tazobactam and 

Vancomycin in a cohort of patients with 

community-acquired infections. 

Through an exhaustive analysis of antibiotic 

sensitivity and resistance rates, as well as infection-

specific patterns and demographic factors, this study 

aims to enrich the evidence base supporting 

informed antibiotic prescribing practices. By 

delineating the prevalence of resistance, particularly 

within key infection types and demographic subsets, 

healthcare providers can tailor treatment regimens to 

enhance patient outcomes and curb the 

dissemination of antibiotic resistance. 

Ultimately, this study endeavors to serve as a 

cornerstone for informed clinical decision-making, 

facilitating the judicious utilization of antibiotics in 

the management of community-acquired infections. 

By advancing our understanding of antibiotic 

resistance dynamics, this research contributes to the 

collective efforts aimed at combating antibiotic 

resistance and safeguarding the efficacy of these 

indispensable therapeutic agents. 

Aim and Objectives 

The aim of this retrospective study is to analyze the 

sensitivity and resistance patterns of Ceftolozane-

Tazobactam and Vancomycin in community-

acquired infections, with the goal of informing 

antibiotic prescribing practices and optimizing 

antimicrobial stewardship efforts. 

Evaluate the sensitivity and resistance rates of 

Ceftolozane-Tazobactam and Vancomycin in 

community-acquired infections. 

Investigate infection-specific sensitivity and 

resistance patterns of Ceftolozane-Tazobactam and 

Vancomycin, focusing on prevalent pathogens and 

resistance mechanisms. 

Analyze demographic factors associated with 

susceptibility to Ceftolozane-Tazobactam and 

Vancomycin, including age and gender. 

Examine the distribution of resistance by gender for 

Ceftolozane-Tazobactam and Vancomycin, 

providing insights into antibiotic resistance 

prevalence among different demographic subgroups. 

 

MATERIALS AND METHODS 
 

Study Design: This retrospective study was 

conducted at RVM Institute of Medical Sciences 

and Research Centre, located in Siddipet, 

Telangana, India. The study period spanned from 

January 2023 to December 2023. 

Data Collection: Patient data were extracted from 

electronic medical records (EMRs) maintained at 

the institution's healthcare facilities. Inclusion 

criteria comprised patients diagnosed with 

community-acquired infections and prescribed 

Ceftolozane-Tazobactam or Vancomycin as part of 

their treatment regimen during the study period. 

Exclusion criteria included patients with hospital-

acquired infections or incomplete medical records. 

Data Variables: The following variables were 

collected for each patient: demographic information 

(age, gender), infection type (e.g., urinary tract 

infection, pneumonia, skin and soft tissue infection), 

antibiotic prescribed (Ceftolozane-Tazobactam or 

Vancomycin), sensitivity/resistance status, and any 

relevant comorbidities or risk factors. 

Data Analysis: Descriptive statistics were 

employed to analyze the data, including calculation 

of sensitivity and resistance rates for Ceftolozane-

Tazobactam and Vancomycin. Infection-specific 

sensitivity and resistance patterns were assessed, 

with particular emphasis on prevalent pathogens and 

resistance mechanisms. Demographic characteristics 

of the study population were also analyzed to 

identify any associations with antibiotic resistance. 

Ethical Considerations: The study protocol was 

reviewed and approved by the Institutional Ethics 

Committee of RVM Institute of Medical Sciences 

and Research Centre. Patient confidentiality and 

data protection were strictly maintained throughout 

the study process, with adherence to relevant ethical 

guidelines and regulations. 

  

RESULTS 

 

Antibiotic Sensitivity and Resistance Patterns 

The retrospective analysis encompassed 100 patients 

with community-acquired infections, focusing on 

the sensitivity to Ceftolozane-Tazobactam and 

Vancomycin. [Table1] The study revealed that 

Ceftolozane-Tazobactam exhibited a sensitivity rate 

of 78%, while 22% of cases displayed resistance. In 

contrast, Vancomycin demonstrated a higher 

sensitivity rate of 85%, with a resistance rate of 

15%. 

Ceftolozane-Tazobactam Findings 

In the examination of Ceftolozane-Tazobactam 

(Table 2), the majority of sensitivity cases were 

associated with urinary tract infections (UTIs), 

comprising 55 cases, while pneumonia accounted 

for 20 cases. Notably, urinary tract infections 

exhibited a higher resistance rate, attributed 

primarily to Extended-Spectrum Beta-Lactamase 

(ESBL)-producing E. coli strains, with 15 cases 

indicating resistance. In other infection types 

categorized as "Other," there were 3 sensitivity 

cases and 2 resistance cases. 
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Vancomycin Findings 

Regarding Vancomycin. [Table3] the analysis 

revealed 60 sensitivity cases related to skin and soft 

tissue infections (SSTIs) and 10 cases associated 

with bloodstream infections. Within the SSTI 

category, 10 cases exhibited resistance, mainly 

attributed to Methicillin-Resistant Staphylococcus 

Aureus (MRSA). In other infection types, 

categorized as "Other," there were 5 sensitivity 

cases and 1 resistance case. 

Demographic Analysis 

The study explored demographic factors concerning 

infection susceptibility. [Table 4] Patients aged 41-

60 years represented the largest cohort, constituting 

60% of the total cases. Within this age group, the 

most affected infections were observed, with 36 

cases displaying sensitivity and 7 cases showing 

resistance. Conversely, the 0-20 and 81+ age groups 

showed lower prevalence, with minimal or no 

reported cases. 

Distribution of Resistance by Gender 

Analysis of resistance distribution by gender 

indicated a higher resistance rate among male 

patients for Ceftolozane-Tazobactam, with 25% 

resistance compared to 17% in female patients. 

However, for Vancomycin, resistance rates were 

lower overall, with 10% among male patients and 

5% among female patients. [Table 5] 

 

Table 1: Antibiotic Sensitivity and Resistance Patterns 

Antibiotic Sensitivity (%) Resistance (%) 

Ceftolozane-Tazobactam 78 22 

Vancomycin 85 15 

 

Table 2: Ceftolozane-Tazobactam Findings 

Infection Type Sensitivity Cases Resistance Cases 

Urinary Tract 55 15 

Pneumonia 20 5 

Other 3 2 

 

Table 3: Vancomycin Findings 
Infection Type Sensitivity Cases Resistance Cases 

Skin and Soft Tissue 60 10 

Bloodstream 10 3 

Other 5 1 

 

Table 4: Demographic Analysis 

Age Group Most Affected Infections Percentage of Cohort (%) 

0-20 5 10 

21-40 12 20 

41-60 36 60 

61-80 7 10 

81+ 0 0 

 

Table 5: Distribution of Resistance by Gender 

Antibiotic Male (%) Female (%) 

Ceftolozane-Tazobactam 25 17 

Vancomycin 10 5 

 

 
Figure 1: Ceftolozone -Tazobactam Sensitivity and 

Resistance 

 

 
Figure 2: Vancomycin Sensitivity and Resistance 
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Figure 3: Distribution of Resistance by Gender 

 

DISCUSSION 
 

Antibiotic resistance remains a significant global 

health challenge, particularly in the context of 

community-acquired infections. This retrospective 

study aimed to elucidate the sensitivity and 

resistance patterns of Ceftolozane-Tazobactam and 

Vancomycin, two key antibiotics commonly used in 

the management of such infections. The findings 

shed light on several important aspects related to 

antibiotic resistance and have implications for 

clinical practice and antimicrobial stewardship 

efforts. 

The study revealed notable differences in sensitivity 

and resistance rates between Ceftolozane-

Tazobactam and Vancomycin. Ceftolozane-

Tazobactam exhibited a sensitivity rate of 78%, with 

a resistance rate of 22%, whereas Vancomycin 

demonstrated higher sensitivity8 at 85%, with a 

resistance rate of 15%. These findings underscore 

the importance of considering local antibiotic 

resistance patterns when selecting empirical therapy 

for community-acquired infections.[9] 

Infection-specific analysis revealed distinct patterns 

of sensitivity and resistance. For Ceftolozane-

Tazobactam, urinary tract infections (UTIs) 

constituted a significant proportion of sensitivity 

cases, while resistance was notably higher in this 

infection type, primarily due to Extended-Spectrum 

Beta-Lactamase (ESBL)-producing E. coli strains. 

Similarly, Vancomycin sensitivity was prominent in 

skin and soft tissue infections (SSTIs), with 

resistance primarily associated with Methicillin-

Resistant Staphylococcus Aureus.[10,11] (MRSA). 

The demographic analysis identified the 41-60 age 

group as the most affected cohort, constituting 60% 

of the total cases. This finding highlights the need 

for tailored interventions targeting specific 

demographic groups at higher risk of infection and 

antibiotic resistance.[12,13] 

Furthermore, the distribution of resistance by gender 

revealed a higher resistance rate among male 

patients for Ceftolozane-Tazobactam, highlighting 

potential gender-related differences in infection 

susceptibility and antibiotic response.[14] 

While this study provides valuable insights, several 

limitations must be acknowledged. The 

retrospective nature of the study may have 

introduced selection bias and limited the availability 

of complete clinical data. Additionally, the study 

was conducted at a single institution, which may 

limit the generalizability of the findings to other 

settings. 

 

CONCLUSION 
 

This study contributes to our understanding of 

antibiotic resistance patterns in community-acquired 

infections and highlights the importance of judicious 

antibiotic prescribing practices and antimicrobial 

stewardship initiatives. Future research should focus 

on multicenter studies and longitudinal surveillance 

to monitor trends in antibiotic resistance and guide 

effective interventions to combat this growing threat 

to public health. 
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