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ABSTRACT

The emergence of multidrug-resistant (MDR) pathogens in Intensive Care Units (ICUs) has become a
major concern in the management of critically ill patients. ICU patients are particularly vulnerable to
infections due to their compromised immune systems, invasive medical procedures, and prolonged
hospital stays. MDR pathogens such as Acinetobacter baumannii, Pseudomonas aeruginosa, Methicillin-
resistant Staphylococcus aureus (MRSA), and Enterobacteriaceae have been increasingly reported in these
settings, leading to higher mortality rates, extended hospital stays, and the need for more aggressive
treatment regimens. This study explores the prevalence of MDR pathogens in ICU patients, focusing on
the challenges these pathogens present to clinicians. Furthermore, it investigates factors contributing to the
high prevalence of MDR organisms, such as overuse and misuse of antibiotics, inadequate infection
control practices, and the selective pressure created by prolonged hospitalizations.
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Introduction:

Multidrug-resistant (MDR) pathogens have prevalence of MDR infections in the ICU has

become an increasingly significant challenge in
healthcare settings, especially within Intensive
Care Units (ICUs), where patients are most
vulnerable to infections. The critical nature of
ICU  patients, combined with invasive
interventions such as mechanical ventilation,
catheterization, and prolonged antibiotic
treatments, creates a conducive environment for
the acquisition of resistant organisms (1). These
pathogens have resistance to multiple classes of
antibiotics, complicating treatment protocols and
leading to poor clinical outcomes.

The global rise in MDR pathogens is a major
public health concern. Some of the most
commonly encountered MDR organisms in ICUs
include Acinetobacter baumannii, Pseudomonas
aeruginosa, methicillin-resistant Staphylococcus
aureus (MRSA), and carbapenem-resistant
Enterobacteriaceae (CRE). These organisms
pose a serious threat to ICU patients, leading to
prolonged hospital stays, increased healthcare
costs, and higher mortality rates (2). The
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increased due to several factors, including the
overuse and misuse of antibiotics, inadequate
infection control measures, and the selective
pressure exerted by prolonged exposure to
broad-spectrum antibiotics (3).

The spread of MDR pathogens is associated with
poor infection control practices, including
inadequate = hand  hygiene, inappropriate
environmental cleaning, and the improper use of
invasive devices (4). Furthermore, the emergence
of resistant organisms has been accelerated by
the lack of rapid diagnostic tools and the absence
of effective antibiotics to treat these infections
(5). Given the severity of the problem,
addressing the prevalence of MDR pathogens in
ICU settings requires concerted efforts from both
healthcare providers and policymakers to
optimize infection control measures and
antibiotic stewardship programs.

This study aims to assess the prevalence of
multidrug-resistant pathogens in ICU patients
and identify factors contributing to the high rates
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of resistance. By understanding the prevalence
and associated risk factors, more effective
strategies can be developed to combat MDR
infections and improve patient outcomes in
ICUs.

Aim and Objectives

Aim:

To evaluate the prevalence of multidrug-resistant
pathogens in ICU patients and assess the factors

contributing to their high incidence in critical
care settings.

Objectives:

1. To determine the prevalence of MDR
pathogens in ICU patients across different
hospital settings.

2. To identify the risk factors associated with
the acquisition of MDR infections in ICU
patients.

Materials and Methods

This study was conducted as a retrospective
cohort study at a tertiary care hospital's ICU over
a one-year period. We included all ICU patients
diagnosed with infections caused by MDR
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pathogens, as confirmed by microbiological
cultures. Data was collected from hospital
records, including patient demographics, clinical
characteristics, antibiotic usage, and
microbiological reports. The inclusion criteria
were ICU patients aged 18 years and above,
diagnosed with a confirmed MDR infection.
Exclusion criteria included patients with
incomplete clinical data, those who were not
hospitalized in the ICU, and those with
infections caused by non-MDR pathogens.

Microbial cultures were obtained from clinical
specimens such as blood, urine, sputum, and
wound swabs. The pathogens were identified,
and susceptibility testing was performed using
standard methods, including the disk diffusion
method and minimum inhibitory concentration
(MIC) determination. MDR was defined as
resistance to at least one agent in three or more
different classes of antibiotics. Statistical
analysis was performed to determine the
prevalence of MDR pathogens and their
associated risk factors.

Results

Table 1: Prevalence of MDR Pathogens in ICU Patients

Pathogen Total Cases (N =150) | Prevalence (%)
Acinetobacter baumannii 45 30%
Pseudomonas aeruginosa 35 23%
Methicillin-resistant Staphylococcus aureus (MRSA) 30 20%
Enterobacteriaceae (Carbapenem-resistant) 25 17%
Other MDR pathogens 15 10%

Table 2: Risk Factors for MDR Infections in ICU Patients

Risk Factor Number of Cases (N = 150) Prevalence (%)
Previous antibiotic use 110 73%

Mechanical ventilation 90 60%

Prolonged ICU stay (> 7 days) 85 57%

Use of invasive devices (catheters) 70 47%
Immunocompromised status 50 33%

Discussion high, contributing significantly to increased

The prevalence of multidrug-resistant (MDR)
pathogens in ICU patients remains alarmingly
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morbidity and mortality rates in these vulnerable

individuals. This study found that Acinetobacter
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baumannii, Pseudomonas aeruginosa, MRSA,
and carbapenem-resistant Enterobacteriaceae
(CRE) were the most common MDR pathogens
encountered in ICU settings. These pathogens
are known to be resistant to multiple antibiotic
classes, making treatment regimens less effective
and prolonging hospital stays.

The findings of this study are consistent with
previous reports that emphasize the high
prevalence of MDR infections in ICUs globally
(6, 7). Factors such as previous antibiotic use,
mechanical ventilation, and prolonged ICU stays
were identified as significant risk factors for the
acquisition of MDR pathogens. Previous
antibiotic therapy, particularly with broad-
spectrum agents, has been shown to exert
selective pressure on bacterial populations,
increasing the likelihood of resistance (8).
Mechanical ventilation and the use of invasive
devices such as urinary catheters are known to
increase the risk of infections, providing a
potential entry point for pathogens, including
MDR organisms (9).

Infection control measures, including proper
hand hygiene, disinfection of surfaces, and
isolation precautions for patients with known
resistant infections, are critical in preventing the
spread of MDR pathogens (10). The high
prevalence of MDR pathogens in ICUs
underscores the wurgent need for improved
antibiotic stewardship programs, which aim to
reduce unnecessary and inappropriate antibiotic
use and prevent the emergence of resistance (11).
Additionally, the adoption of rapid diagnostic
techniques, such as PCR-based assays, could
facilitate earlier detection of resistant organisms,
allowing for more targeted therapy (12).

Conclusion

The prevalence of multidrug-resistant pathogens
in ICU patients is alarmingly high, posing
significant challenges to patient management and
outcomes. MDR infections in the ICU contribute
to longer hospital stays, higher treatment costs,
and increased mortality rates. The main risk
factors identified in this study, including
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previous antibiotic use, mechanical ventilation,
and prolonged ICU stays, are consistent with
findings from other global studies. Addressing
the rise of MDR infections in ICUs requires a
multifaceted approach, including the
implementation of robust infection control
practices, antibiotic stewardship programs, and
the use of rapid diagnostic methods. Continued
surveillance and research are necessary to
understand the dynamics of MDR infections and
develop strategies to mitigate their impact on
critically ill patients.
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