
e-ISSN: 0975-1556, p-ISSN:2820-2643 

Available online on www.ijpcr.com 
 

International Journal of Pharmaceutical and Clinical Research 2024; 16(5); 477-481 

Prameela et al.                                                                     International Journal of Pharmaceutical and Clinical Research 

477 

Original Research Article 

Analysis of Antimicrobial Utilization Patterns, Safety Profiles in an 
Intensive Care Unit of a Teaching Hospital 

Ramadi Prameela1, Bokka Naga Nandini2, Boddepalli Sireesha3, Bodda Deepthi Rani4 

1Assistant Professor, Department of Pharmacology, Government Medical College, Srikakulam, Andhra 
Pradesh, India 

2Assistant Professor, Department of Pharmacology, Government Medical College, Rajamahendravaram, 
Andhra Pradesh, India 

3Assistant Professor, Department of Pharmacology, Government Medical College, Srikakulam, Andhra 
Pradesh, India 

4Assistant Professor, Department of Pharmacology, Government Medical College, Srikakulam, Andhra 
Pradesh, India 

Received: 04-04-2024 / Revised: 23-04-2024 / Accepted: 01-05-2024 
Corresponding Author: Dr. Bodda Deepthi Rani 

Conflict of interest: Nil 
Abstract:  
Background: Antimicrobial resistance (AMR) poses significant challenges in healthcare settings, particularly in 
Intensive Care Units (ICUs) where the use of antimicrobials is prevalent. This study analyzes antimicrobial 
utilization patterns, safety profiles in the ICU of a teaching hospital, aiming to identify strategies for optimizing 
antimicrobial use and mitigating AMR. 
Methods: A retrospective analysis was conducted on 100 patients admitted to the ICU who received 
antimicrobial therapy. Data on the types of antimicrobials prescribed, indications for therapy, prescribing 
patterns, duration of therapy, adverse events, antimicrobial resistance associated with antimicrobial therapy were 
collected and analyzed. 
Results: Broad-spectrum antibiotics, including cephalosporins, carbapenems, and fluoroquinolones, were the 
most frequently prescribed antimicrobials. The main indications for antimicrobial therapy were hospital-
acquired pneumonia (30%), bloodstream infections (25%), urinary tract infections (20%), and surgical site 
infections (15%). Empirical therapy was initiated in 70% of cases, with a de-escalation approach based on 
culture results in 50% of these cases. The average duration of antimicrobial therapy was 10 days. Adverse 
events were reported in 15% of patients, with antimicrobial resistance observed in 20% of isolated pathogens. 
Empirical therapy followed by de-escalation was effective in 60% of cases. 
Conclusion: This study highlights the critical need for antimicrobial stewardship in ICUs to optimize 
antimicrobial use, reduce the incidence of adverse events of antimicrobial therapy. Strategic interventions, 
including rapid diagnostic testing and targeted therapy, are essential to improve patient outcomes and combat 
AMR. 
Keywords: Antimicrobial Utilization, Antimicrobial Resistance, Intensive Care Unit, Antimicrobial 
Stewardship, Safety Profiles. 
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Introduction 

The global rise in antimicrobial resistance (AMR) 
represents one of the most pressing challenges in 
modern healthcare, threatening to render many of 
the current therapeutic agents ineffective [1,2]. In 
Intensive Care Units (ICUs), where patients are 
particularly vulnerable due to the severity of their 
conditions and the invasive procedures they 
undergo, the judicious use of antimicrobials is 
paramount [3].  

The ICU setting is characterized by a higher 
prevalence of multidrug-resistant organisms, 
making the optimization of antimicrobial therapy 

both a necessity and a challenge [4]. This study 
aims to illuminate the patterns of antimicrobial use, 
assess the safety profiles of these interventions in 
the ICU of a teaching hospital. Understanding these 
elements is crucial for the development of effective 
antimicrobial stewardship programs, which are 
essential in curbing the tide of AMR and ensuring 
the continued efficacy of antimicrobial agents. 

The indiscriminate and inappropriate use of 
antimicrobials has been identified as a key driver of 
the development of AMR [5]. In ICUs, the need for 
rapid empirical treatment often precedes the 
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availability of culture results, further complicating 
the selection of appropriate antimicrobial therapy 
[6]. Moreover, the ICU environment, with its high 
density of severe infections and invasive 
procedures, presents a unique challenge in 
balancing the need for immediate, effective 
infection control against the risk of promoting 
AMR [7]. 

This study provides a comprehensive analysis of 
antimicrobial utilization patterns, evaluates the 
safety profiles of antimicrobial therapies of 
antimicrobial use in an ICU setting. By identifying 
current practices and their outcomes, this research 
aims to contribute valuable information into the 
field of infection control and antimicrobial 
stewardship, offering evidence-based 
recommendations to enhance patient care and 
mitigate the risks associated with AMR. 

Methodology 

Study Design: This retrospective cohort study was 
conducted to analyze antimicrobial utilization 
patterns, assess the safety profiles of antimicrobials 
associated with their use in the Intensive Care Unit 
(ICU) of Government Medical College Srikakulam. 

Study Setting: The study was carried out in the 
ICU of Government Medical College Srikakulam, a 
tertiary care teaching hospital located in 
Srikakulam, Andhra Pradesh, India. This setting 
was chosen due to its comprehensive healthcare 
services and significant role in medical education 
and research. 

Study Period: Data collection started from 
September 2023 to March 2024 covering a period 
of seven months. This time frame was selected to 
ensure a sufficient sample size and to account for 
seasonal variations in infection rates and 
antimicrobial use. 

Data Collection: Data were retrospectively 
collected from electronic medical records and 
patient charts. The inclusion criteria encompassed 
all adult patients (aged 18 years and above) 
admitted to the ICU during the study period who 
received at least one dose of antimicrobial therapy. 
Neonates, children under 18 years of age, and 
patients who did not receive antimicrobial therapy 
were excluded from the study. 

The following data were extracted: 

• Demographic details (age, gender, diagnosis 
on admission) 

• Types of antimicrobials prescribed 
• Indications for antimicrobial therapy 
• Prescribing patterns (empirical vs. targeted 

therapy) 
• Duration of antimicrobial therapy 
• Adverse events related to antimicrobial use 
• Incidence of antimicrobial resistance 

Data Analysis: Data were analyzed using 
statistical software. Descriptive statistics were used 
to summarize the demographic characteristics, 
antimicrobial utilization patterns, safety profiles. 
The incidence of antimicrobial resistance and the 
prevalence of adverse events were calculated as 
percentages.  

Ethical Considerations: The study was conducted 
in accordance with ethical guidelines and 
standards. Informed consent was obtained from all 
participants. The study protocol was reviewed and 
necessary prior permissions taken from concerned 
authorities. 

Results 

Antimicrobial Utilization Patterns 

In this study, we investigated the patterns of 
antimicrobial prescription in the Intensive Care 
Unit (ICU) of a teaching hospital. Broad-spectrum 
antibiotics, including cephalosporins, carbapenems, 
and fluoroquinolones, were the most commonly 
prescribed antimicrobials.  

The primary indications for antimicrobial therapy 
were hospital-acquired pneumonia (30%), 
bloodstream infections (25%), urinary tract 
infections (20%), and surgical site infections 
(15%). Empirical therapy was initiated in 70% of 
the cases, with subsequent de-escalation based on 
culture results in 50% of these instances.  

The average duration of antimicrobial therapy was 
10 days, with a range from 5 to 20 days, depending 
on the infection type and patient response(Table 
No:1). 

Safety Profiles: Regarding safety profiles, 15% of 
the patients experienced at least one adverse event 
related to antimicrobial therapy. These adverse 
events included allergic reactions (5%), 
nephrotoxicity (4%), and hepatotoxicity (3%).  

Furthermore, cultures indicated a 20% rate of 
antimicrobial resistance among the pathogens 
isolated, necessitating a change in therapy for those 
affected (Table No:2). 

 
Table 1: Antimicrobial Utilization Patterns 

Parameter Details 
Types of Antimicrobials Prescribed Broad-spectrum antibiotics such as cephalosporins, carbapenems, and 

fluoroquinolones 
Indications for Antimicrobial 
Therapy 

Hospital-acquired pneumonia (30%), bloodstream infections (25%), 
urinary tract infections (20%), surgical site infections (15%) 
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Prescribing Patterns Empirical therapy initiated in 70% of cases, with de-escalation based on 
culture results in 50% of these cases 

Duration of Therapy Average duration: 10 days (range: 5 to 20 days depending on infection 
type and patient response) 

 
Table 2: Safety Profiles 

Safety Parameter Details 
Adverse Events 15% of patients experienced adverse events (allergic reactions: 5%, 

nephrotoxicity: 4%, hepatotoxicity: 3%) 
Antimicrobial Resistance 20% rate of antimicrobial resistance among isolated pathogens, necessitating 

therapy change 
 

 
Figure 1: Indications for Anti-Microbial Therapy 

 

 
Figure 2: Adverse Events Distribution 
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Discussion 

This study conducted at the ICU of Government 
Medical College Srikakulam from September 2023 
to April 2024 provides valuable information about 
antimicrobial utilization patterns, safety profiles in 
a resource-limited setting. The findings underscore 
the complexity of managing infections in critically 
ill patients and highlight the challenges and 
opportunities for optimizing antimicrobial use. 

Antimicrobial Utilization Patterns 

The predominance of broad-spectrum antibiotics, 
including cephalosporins, carbapenems, and 
fluoroquinolones, reflects the critical nature of 
infections treated in the ICU and the necessity for 
empirical therapy in the absence of immediate 
microbiological data. However, this approach 
underscores the importance of antimicrobial 
stewardship programs (ASPs) to guide the rational 
use of these potent agents and to mitigate the risk 
of developing antimicrobial resistance (AMR) [8]. 
The high rate of empirical therapy initiation, 
observed at 70%, indicates a potential area for 
intervention, suggesting that rapid diagnostic tests 
could be more widely utilized to enable timely de-
escalation to targeted therapy [9,10]. 

Safety Profiles 

The incidence of adverse events related to 
antimicrobial use, reported in 15% of patients, and 
the observed AMR rate of 20% among isolated 
pathogens emphasize the need for ongoing 
monitoring and evaluation of antimicrobial 
therapies. These findings suggest that despite the 
necessity of antimicrobials in treating severe 
infections, their use is not without risk [11]. 
Enhancing the pharmacovigilance systems within 
hospitals and promoting a culture of safety can help 
in early detection and management of such adverse 
events [12]. 

Antimicrobial Stewardship 

The critical insights derived from this study 
advocate for the establishment and strengthening of 
ASPs, especially in resource-constrained settings. 
These programs should not only focus on 
optimizing antimicrobial use but also on 
incorporating rapid diagnostic methods, enhancing 
infection control practices, and fostering 
interdisciplinary collaboration among healthcare 
professionals. Education and training on 
antimicrobial resistance and stewardship principles 
are essential to changing prescribing behaviors and 
to cultivating an environment where judicious 
antimicrobial use is the norm [13,14,15]. 

Future Directions 

Further research is necessary to explore the impact 
of targeted interventions on antimicrobial use 
patterns, resistance rates, and clinical outcomes in 

ICUs. Longitudinal studies could provide valuable 
data on the long-term effectiveness of ASPs and 
help in identifying trends in AMR. Additionally, 
exploring patient-centered outcomes, including 
quality of life and long-term morbidity associated 
with antimicrobial use and resistance could provide 
a more comprehensive understanding of the 
implications of antimicrobial therapies. 

Conclusion 

The study highlights the imperative need for 
judicious antimicrobial use in the ICU setting to 
combat the twin challenges of antimicrobial 
resistance and adverse drug events.  

By integrating antimicrobial stewardship principles 
into clinical practice, healthcare providers can 
ensure that antimicrobial therapies are used in the 
most effective and safe manner, ultimately 
improving patient outcomes and reducing 
healthcare costs. 
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