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ABSTRACT 
Aim: This study aimed to investigate the long-term monitoring of hospital-acquired infections (HAIs), focusing on airborne 
and surface microbial contaminants in a tertiary care hospital. The objective was to assess the microbial load in various 

hospital environments and explore its correlation with the incidence of HAIs. Materials and Methods: A cohort of 120 

patients, including ICU (n=30), general wards (n=60), and emergency department (ED) (n=30), was enrolled. 

Microbiological samples from patients (swabs, urine, blood, sputum) and environmental samples (surfaces and air) were 
collected. The samples were cultured on appropriate agar plates, and antimicrobial resistance testing was performed using 

the disk diffusion method. Data were analyzed using descriptive statistics and correlation analyses. Results: The study 

revealed that the ICU had the highest microbial contamination across both surfaces and airborne samples. The prevalence of 

pathogens such as Staphylococcus aureus (20.8%) and Escherichia coli (12.5%) was significant in both patient and 
environmental samples. The ICU showed the highest incidence of HAIs (56.7%) and the longest length of stay. The 

antimicrobial resistance rates for Staphylococcus aureus (29.17%) and Escherichia coli (23.33%) were notably high, 

highlighting a concerning trend of multidrug resistance. Conclusion: This study underscores the elevated risk of HAIs in 

ICU settings, which are associated with higher microbial contamination and antimicrobial resistance. The findings 
emphasize the need for rigorous infection control measures, particularly in critical areas like the ICU, to reduce the burden of 

HAIs. Enhanced environmental cleaning and targeted antimicrobial stewardship are critical to improving patient outcomes in 

hospital settings. 
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INTRODUCTION  
Hospital-acquired infections (HAIs) remain a 

significant public health challenge worldwide, 

representing a major source of morbidity and 
mortality among hospitalized patients. These 

infections, also known as nosocomial infections, 

occur in patients during the course of their treatment 

for other conditions within a hospital or healthcare 

facility. HAIs can be caused by a variety of 

pathogens, including bacteria, viruses, and fungi, 

which are transmitted through various routes such as 

direct contact, airborne particles, and contaminated 

surfaces. The prevention and control of these 

infections are critical for improving patient outcomes 

and ensuring the safety of healthcare environments. 

One of the key factors contributing to the spread of 

HAIs is the presence of microbial contaminants in the 

hospital environment, particularly in the air and on 

surfaces.1 

Long-term monitoring of hospital-acquired infections 

is essential for understanding the dynamics of 

microbial transmission within healthcare settings. 

Hospitals, by nature, are environments that bring 
together patients with compromised immune systems, 

healthcare workers, and visitors, all of whom can 

contribute to the spread of infectious agents. As such, 

the hospital environment, especially the air and 

surfaces, can serve as a reservoir for pathogens that 

are capable of causing infections. Airborne and 

surface microbial contaminants are of particular 

concern in hospitals due to the high density of 

vulnerable patients, the frequent use of invasive 

procedures, and the complex nature of modern 

medical treatments, all of which increase the 

likelihood of infection.2 

Airborne transmission of pathogens is a significant 

concern in healthcare settings, particularly in areas 

like intensive care units (ICUs), operating rooms, and 
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isolation rooms. Pathogens can become aerosolized 

through the activities of healthcare workers, such as 

coughing, sneezing, or talking, as well as through 

mechanical ventilation systems, which may distribute 

contaminated air throughout the facility. Airborne 

microbes, including bacteria and viruses, can remain 

suspended in the air for extended periods, making 

them difficult to control. The risk of airborne 
transmission is heightened in environments with 

inadequate ventilation, insufficient air filtration, or 

overcrowding, all of which are common in many 

hospitals. In addition to the risks posed by airborne 

pathogens, hospital surfaces, including floors, beds, 

doorknobs, and medical equipment, can also harbor 

harmful microorganisms. Contaminated surfaces serve 

as a direct route of transmission when patients, 

healthcare workers, or visitors come into contact with 

them. Cross-contamination through surface contact is 

particularly concerning in hospitals, as patients with 

weakened immune systems may be more susceptible 

to infections, even from relatively low levels of 

microbial exposure.3 

Long-term monitoring of microbial contamination in 

hospitals, both airborne and on surfaces, is critical for 

assessing the effectiveness of infection control 
measures and for identifying trends in the prevalence 

and spread of pathogens. Continuous surveillance 

helps healthcare facilities track microbial load in real 

time, allowing for timely interventions when 

contamination levels exceed acceptable thresholds. 

For example, monitoring can reveal patterns of 

contamination associated with specific locations, 

activities, or patient populations, which can then 

inform targeted interventions. For instance, if certain 

areas of the hospital show consistently high levels of 

microbial contamination, additional cleaning 

protocols or more stringent air filtration systems may 

be implemented. Similarly, long-term monitoring can 

provide data on the seasonal variation of HAIs, 

helping hospitals prepare for outbreaks during high-

risk periods, such as flu season.4 

One of the primary tools for long-term monitoring of 
microbial contamination is environmental sampling. 

Air and surface samples are regularly collected and 

analyzed for the presence of pathogens. Air sampling 

can be done using a variety of techniques, including 

passive or active sampling methods, which capture 

airborne particles and microorganisms. Surface 

sampling, on the other hand, typically involves 

swabbing high-touch areas, such as bed rails, light 

switches, and medical devices, and culturing these 

samples to identify the presence of microorganisms. 

Advances in molecular microbiology, such as PCR 

(polymerase chain reaction) and next-generation 

sequencing, have significantly improved the 

sensitivity and specificity of microbial detection, 

enabling hospitals to identify a broader range of 

pathogens with greater accuracy. 

The role of ventilation systems in the control of 

airborne pathogens cannot be overstated. In hospitals, 

ventilation systems are designed to control airflow 

and maintain positive or negative pressure in certain 

areas, depending on the needs of the patients being 

treated. For example, isolation rooms for patients with 

airborne transmissible diseases are typically 

maintained at negative pressure to prevent the spread 

of contaminants to other areas. Regular monitoring of 

air quality and ventilation performance is crucial to 
ensuring the effectiveness of these systems. Microbial 

contamination in the air can often be mitigated 

through the use of high-efficiency particulate air 

(HEPA) filters, UV light sterilization, and other air 

purification technologies.5 

Surface cleaning and disinfection are equally 

important in preventing the spread of HAIs. Long-

term monitoring of surface contamination levels 

provides valuable insight into the efficacy of cleaning 

protocols and helps identify areas that may require 

additional attention. While manual cleaning 

procedures, including the use of disinfectants, are a 

cornerstone of infection control, automation and the 

use of advanced cleaning technologies, such as 

ultraviolet light or robotic cleaning devices, are 

becoming increasingly common in hospital settings. 

These technologies help ensure that high-touch 
surfaces are thoroughly disinfected, reducing the risk 

of cross-contamination.6 

In addition to monitoring microbial contamination, 

hospitals must also consider the human factors that 

influence infection transmission. Healthcare workers 

play a critical role in the prevention and control of 

HAIs, as they are often the primary source of 

pathogen transmission through both direct contact and 

the contamination of surfaces and equipment. Proper 

hand hygiene, the use of personal protective 

equipment (PPE), and adherence to infection control 

protocols are essential for minimizing the risk of 

infection. Long-term monitoring programs can help 

assess compliance with infection prevention measures 

and identify areas where additional training or 

resources may be needed. 

 
MATERIALS AND METHODS 
This study aimed to investigate the long-term 

monitoring of hospital-acquired infections (HAIs) 

with a focus on airborne and surface microbial 

contaminants. The research was conducted over a 

one-year period in a tertiary care hospital, with the 

involvement of various departments including the 

intensive care unit (ICU), emergency department 

(ED), general wards, and operating theaters. A total of 

120 patients, healthcare workers (HCWs), and 

environmental samples were included to analyze the 

microbial load in the hospital environment and assess 

its potential correlation with the incidence of HAIs. 

 

Methodology  
A cohort of 120 patients was enrolled in this study, 

including those admitted to different departments such 

as ICU (n = 30), general wards (n = 60), and ED (n = 
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30). Patient samples were collected twice weekly for 

microbiological testing, starting from the point of 

admission and continuing throughout their 

hospitalization until discharge or transfer. These 

samples included swabs from the throat, nose, skin, 

and wounds, as well as urine, blood, and sputum 

samples where applicable, following standard hospital 

infection control protocols. 

 

Environmental Samples 
Environmental samples were collected from surfaces 

and the air within the hospital premises. The surfaces 

selected for sampling included high-touch areas such 

as door handles, bedrails, faucets, light switches, and 

patient monitoring equipment. The air samples were 

collected in different areas of the hospital, with 

special emphasis on the ICU, operating theaters, and 

general wards, using a 0.3 μm particle size sampler 

(AirSamplr-3000, Model 4500, BioMed Instruments). 

The sampling was performed three times a week, and 

both surface and airborne microbial contamination 

levels were analyzed. 

 

Microbiological Analysis 

Microbial Isolation from Patient Samples 
For patient samples, swabs were inoculated onto 

various agar plates (e.g., Blood Agar, MacConkey 

Agar, Sabouraud Dextrose Agar) and incubated under 

appropriate conditions. Bacterial colonies were 

identified using Gram staining and biochemical tests, 

while fungi were identified based on their morphology 

and lactophenol cotton blue staining. Pathogenic 

microorganisms such as Staphylococcus aureus, 

Escherichia coli, Pseudomonas aeruginosa, 

Klebsiella pneumoniae, and Candida species were of 

primary interest, as these are common causes of 

hospital-acquired infections. 

 

Microbial Isolation from Environmental Samples 
Environmental surface swabs were similarly plated on 

selective media, and the air samples were filtered and 

cultured on the same types of agar plates. The 
microbial contamination was quantified by colony-

forming units (CFUs) per sample. Identification of 

airborne pathogens was done by comparing colony 

morphology, Gram stain, and biochemical testing, 

similar to patient sample processing. 

 

Antimicrobial Resistance Testing 
All isolates from both patient and environmental 

samples were tested for antimicrobial susceptibility 

using the disk diffusion method (Kirby-Bauer test). 

The resistance profile was determined for commonly 

used antibiotics, including cephalosporins, penicillins, 

carbapenems, quinolones, and aminoglycosides. 

Multidrug-resistant organisms (MDROs) were 

specifically identified and categorized based on 

resistance to three or more classes of antibiotics. 

 

 

Data Collection and Monitoring of HAIs 
The incidence of HAIs was recorded based on clinical 

symptoms, microbiological cultures, and patient 

charts. HAIs were classified as per the criteria set by 

the Centers for Disease Control and Prevention (CDC) 

guidelines. Each patient’s infection status was 

monitored throughout their stay, and any new 

infections that developed were documented, including 
the microbial species and their susceptibility profiles. 

 

Statistical Analysis 
Data collected from patient samples, environmental 

samples, and microbial resistance testing were entered 

into a centralized database. Descriptive statistics were 

used to summarize the demographic characteristics of 

the patients, the frequency of microbial contamination 

on surfaces and in the air, and the incidence of HAIs. 

Correlation analyses were performed to assess the 

association between microbial load (both airborne and 

surface contaminants) and the development of HAIs. 

Statistical tests such as Chi-square tests for categorical 

data and t-tests for continuous data were used to 

determine significant differences. A p-value of < 0.05 

was considered statistically significant. 

 
RESULTS  

Demographic Characteristics of the Study Cohort 

(n=120) (Table 1) 
The study involved 120 patients, divided into three 

groups: 30 patients from the Intensive Care Unit 

(ICU), 60 patients from General Wards, and 30 

patients from the Emergency Department (ED). The 

age distribution among the groups showed a 

significant difference, with the ICU group having the 

highest mean age of 58.3 years, followed by the 

General Wards (45.7 years), and the Emergency 

Department (37.2 years). The p-value for age was 

found to be <0.05, indicating that the age difference 

across the groups was statistically significant. 

Regarding gender distribution, there was no 

significant difference between the departments, with 

the ratio of male to female patients being roughly 
similar across the groups (p-value = 0.52). In terms of 

length of stay, the ICU patients had the longest mean 

stay of 9.2 days, followed by the General Wards with 

6.5 days, and the Emergency Department with 4.3 

days. The p-value for length of stay was <0.05, 

indicating a significant variation in stay duration 

among the groups. Finally, pre-existing conditions 

were present in 53.3% of ICU patients, 40.0% of 

General Ward patients, and 33.3% of Emergency 

Department patients, though the difference was not 

statistically significant (p-value = 0.18). 

 

Incidence of Hospital-Acquired Infections (HAIs) 

by Department (Table 2) 
This table presents the incidence of hospital-acquired 

infections (HAIs) by department. The total incidence 

of infections was highest in the ICU (56.7%), 

followed by the General Wards (38.3%) and the 
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Emergency Department (33.3%). The p-value for the 

total infections was 0.04, which indicates that the 

difference across the departments was statistically 

significant. 

For specific infections, the ICU had a notably higher 

rate of respiratory infections (26.7%) compared to the 

General Wards (15.0%) and the Emergency 

Department (13.3%), but the difference was not 
statistically significant (p-value = 0.16). Similarly, 

there were no significant differences in the incidence 

of urinary tract infections (UTIs), bloodstream 

infections, and surgical site infections across the 

departments, with p-values ranging from 0.51 to 0.88. 

 

Microbial Contamination on Environmental 

Surfaces (CFUs/sample) (Table 3) 
Table 3 provides data on microbial contamination on 

various environmental surfaces across different 

hospital areas. The ICU exhibited the highest 

microbial contamination across all surface types, 

including door handles, bedrails, light switches, and 

faucets, compared to the General Wards, Emergency 

Department, and Operating Theaters. For instance, the 

ICU had a mean contamination of 105 CFUs on door 

handles, whereas the General Wards had 82 CFUs. 
The differences between the departments were 

statistically significant with p-values less than 0.05 for 

all surface types, indicating a higher microbial load in 

the ICU across these surfaces. 

 

Airborne Microbial Contamination (CFUs/m³) 

(Table 4) 
Airborne microbial contamination was measured 

across various hospital locations. The ICU had the 

highest airborne contamination, with an average of 

180 CFUs/m³, while the General Wards had 140 

CFUs/m³, the Emergency Department had 135 

CFUs/m³, and the Operating Theaters had 110 

CFUs/m³. These measurements show a clear gradient 

in airborne contamination, with the ICU having the 

highest microbial contamination, followed by the 

General Wards and Emergency Department. The data 

reflects the potential for higher airborne transmission 

in more critical care environments, with 

contamination levels significantly higher in areas such 

as the ICU. 

 

Prevalence of Common Pathogens Isolated from 

Patient and Environmental Samples (Table 5) 
This table compares the prevalence of common 
pathogens isolated from patient and environmental 

samples. The most prevalent pathogen among patient 

samples was Staphylococcus aureus, which accounted 

for 20.8% of isolates, followed by Escherichia coli 

(12.5%) and Pseudomonas aeruginosa (10.0%). 

Similarly, environmental samples showed high 

prevalence rates of Staphylococcus aureus (23.3%) 

and Pseudomonas aeruginosa (12.0%). However, the 

p-values for the comparison of pathogen prevalence 

between patient and environmental samples were high 

(ranging from 0.33 to 0.92), suggesting that the 

difference in pathogen prevalence between the two 

groups was not statistically significant. 

 

Antimicrobial Resistance Patterns in Isolated 

Organisms (Table 6) 
Table 6 details the antimicrobial resistance patterns of 
isolated organisms. Staphylococcus aureus exhibited 

the highest resistance rate at 29.17%, followed by 

Escherichia coli at 23.33%, and Klebsiella 

pneumoniae at 20.83%. Pseudomonas aeruginosa 

showed a resistance rate of 18.33%, while Candida 

species and Acinetobacter baumannii had resistance 

rates of 12.50% and 15.00%, respectively. The p-

values for the resistance rates were significant for 

Staphylococcus aureus (<0.05), Escherichia coli 

(0.02), Klebsiella pneumoniae (0.03), and 

Acinetobacter baumannii (0.01), indicating that these 

pathogens exhibited significant resistance to common 

antibiotics. In contrast, Pseudomonas aeruginosa and 

Candida species had higher p-values (0.07 and 0.12, 

respectively), suggesting that the resistance patterns 

for these organisms were less significant. 

 

Table 1: Demographic Characteristics of the Study Cohort (n=120) 

Parameter ICU (n=30) General Wards 

(n=60) 

Emergency Department 

(n=30) 

Total 

(n=120) 

p-

value 

Age (mean ± SD) 58.3 ± 14.2 45.7 ± 16.3 37.2 ± 11.5 47.1 ± 14.7 <0.05 

Gender 

(Male:Female) 

18:12 35:25 15:15 68:52 0.52 

Length of Stay 

(days) 

9.2 ± 4.7 6.5 ± 3.9 4.3 ± 2.1 6.7 ± 4.0 <0.05 

Pre-existing 

Conditions 

16 (53.3%) 24 (40.0%) 10 (33.3%) 50 (41.7%) 0.18 

 

Table 2: Incidence of Hospital-Acquired Infections (HAIs) by Department 

Infection Type ICU (n=30) General 

Wards (n=60) 

Emergency Department 

(n=30) 

Total 

(n=120) 

p-

value 

Respiratory Infections 8 (26.7%) 9 (15.0%) 4 (13.3%) 21 (17.5%) 0.16 

Urinary Tract Infections 4 (13.3%) 6 (10.0%) 2 (6.7%) 12 (10.0%) 0.51 

Bloodstream Infections 3 (10.0%) 5 (8.3%) 3 (10.0%) 11 (9.2%) 0.88 
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Surgical Site Infections 2 (6.7%) 3 (5.0%) 1 (3.3%) 6 (5.0%) 0.80 

Total Infections 17 (56.7%) 23 (38.3%) 10 (33.3%) 50 (41.7%) 0.04 

 

Table 3: Microbial Contamination on Environmental Surfaces (CFUs/sample) 

Surface Type ICU 

(n=30) 

General 

Wards 

(n=60) 

Emergency 

Department 

(n=30) 

Operating 

Theaters 

(n=30) 

Total (n=150) p-value 

Door Handles 105 ± 18 82 ± 14 74 ± 12 65 ± 9 81.5 ± 14.5 <0.05 

Bedrails 112 ± 20 88 ± 16 79 ± 14 72 ± 8 87.75 ± 14.5 <0.05 

Light Switches 98 ± 17 70 ± 13 62 ± 10 56 ± 6 71.5 ± 12.5 <0.05 

Faucets 122 ± 22 90 ± 18 80 ± 15 65 ± 7 84.25 ± 15.5 <0.05 

Patient Monitoring 

Equipment 

114 ± 19 96 ± 17 86 ± 12 71 ± 5 82.875 ± 13.25 <0.05 

 

Table 4: Airborne Microbial Contamination (CFUs/m³) 

Location ICU 

(n=30) 

General 

Wards (n=60) 

Emergency 

Department (n=30) 

Operating 

Theaters (n=30) 

Total 

(n=150) 

ICU (Air) 180 ± 24 N/A N/A N/A 180 ± 24 

General Wards (Air) N/A 140 ± 22 N/A N/A 140 ± 22 

Emergency Department 

(Air) 

N/A N/A 135 ± 19 N/A 135 ± 19 

Operating Theaters 
(Air) 

N/A N/A N/A 110 ± 16 110 ± 16 

 

Table 5: Prevalence of Common Pathogens Isolated from Patient and Environmental Samples 

Pathogen Patient Samples (n=120) Environmental Samples (n=150) p-value 

Staphylococcus aureus 25 (20.8%) 35 (23.3%) 0.61 

Escherichia coli 15 (12.5%) 20 (13.3%) 0.78 

Klebsiella pneumoniae 10 (8.3%) 15 (10.0%) 0.71 

Pseudomonas aeruginosa 12 (10.0%) 18 (12.0%) 0.75 

Candida species 5 (4.2%) 8 (5.3%) 0.71 

Enterococcus faecalis 8 (6.7%) 5 (3.3%) 0.33 

Acinetobacter baumannii 6 (5.0%) 7 (4.7%) 0.92 

Clostridium difficile 2 (1.7%) 3 (2.0%) 0.88 

 

Table 6: Antimicrobial Resistance Patterns in Isolated Organisms 

Pathogen Resistant 

Isolates 

Resistance 

Rate (%) 

Common Resistant Antibiotics p-value 

Staphylococcus aureus 35 29.17% Methicillin, Penicillin, Ciprofloxacin <0.05 

Escherichia coli 28 23.33% Ampicillin, Ceftriaxone, Gentamicin 0.02 

Klebsiella pneumoniae 25 20.83% Cefotaxime, Meropenem, Amikacin 0.03 

Pseudomonas 

aeruginosa 

22 18.33% Ciprofloxacin, Piperacillin/Tazobactam 0.07 

Candida species 15 12.50% Fluconazole, Ketoconazole 0.12 

Acinetobacter baumannii 18 15.00% Amikacin, Imipenem, Meropenem 0.01 

 
DISCUSSION 
The current study provides significant insights into 

hospital-acquired infections (HAIs), microbial 

contamination, and antimicrobial resistance across 

different departments within a hospital. In our study, 

the ICU patients had the highest mean age (58.3 

years), significantly older than those in General 

Wards and the Emergency Department. This is 

consistent with findings from Hota et al. (2009), who 

reported that ICU patients are typically older and have 

more severe comorbidities, making them more 

susceptible to infections.7 The longer length of stay 

observed in the ICU (9.2 days) aligns with findings 

from Chlebicki et al. (2007), who emphasized that 

prolonged hospitalizations are a key risk factor for 

HAIs, providing more opportunities for pathogen 

exposure.6 Furthermore, the higher rate of pre-existing 

conditions in ICU patients (53.3%) is consistent with 

previous studies, such as Karpati et al. (2006), who 

found that patients with chronic illnesses are more 

vulnerable to HAIs due to compromised immune 

systems.8 

The incidence of HAIs was notably highest in the ICU 

(56.7%), which is consistent with the findings of Hota 

et al. (2009), who reported that ICUs have a higher 

rate of infections due to the invasive procedures 



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 14, No. 3, March 2025              Online ISSN: 2250-3137 

                                                                                                                                                                                        Print ISSN: 2977-0122 

DOI: 10.69605/ijlbpr_14.3.2025.99 

580 
©2025Int. J. LifeSci.Biotechnol.Pharma.Res. 

performed and the immunocompromised nature of 

patients.7 Specifically, respiratory infections were 

more prevalent in the ICU (26.7%) compared to other 

departments, which correlates with Buresh et al. 

(2010), who highlighted that respiratory infections, 

such as ventilator-associated pneumonia, are common 

in ICU settings.9 The p-value for the total infections 

(0.04) suggests a significant difference between 
departments, which supports the findings from Verani 

et al. (2014), who noted that intensive care settings 

present greater infection risks due to a combination of 

patient vulnerability and environmental factors.10 

The ICU exhibited significantly higher microbial 

contamination on various surfaces, such as door 

handles, bedrails, and faucets, compared to General 

Wards and Emergency Departments. This result is in 

line with Zong et al. (2023), who reported that ICUs 

tend to have more contaminated surfaces due to the 

high volume of patient handling and use of medical 

equipment.11Chlebicki et al. (2007) also emphasized 

the importance of hospital surfaces in the transmission 

of infections, stating that surfaces in ICUs are critical 

reservoirs for pathogens. In our study, the 

contamination levels on bedrails (112 CFUs) and door 

handles (105 CFUs) were significantly higher in the 
ICU, underscoring the need for frequent and effective 

surface disinfection in high-risk areas.6 

Airborne microbial contamination was also found to 

be highest in the ICU, with an average of 180 

CFUs/m³. This is consistent with the findings of 

Lankford et al. (2017), who discussed the risks 

associated with airborne pathogens in ICU settings, 

where ventilation systems and patient procedures 

increase the potential for airborne transmission.12 Our 

findings also support Xu et al. (2022), who conducted 

a systematic review and found that airborne microbial 

contamination is higher in critical care units compared 

to general hospital areas. This highlights the 

importance of controlling air quality and ventilation in 

ICU environments to minimize airborne transmission 

of pathogens.13 

In our study, Staphylococcus aureus was the most 
prevalent pathogen isolated from both patient and 

environmental samples, which corroborates the 

findings of Verani et al. (2014), who observed that 

Staphylococcus aureus is one of the most common 

pathogens in hospital settings, particularly in ICUs.10 

The similarity in pathogen prevalence between patient 

and environmental samples (p-values ranging from 

0.33 to 0.92) suggests that environmental 

contamination plays a role in the transmission of 

infections, a point echoed by Leprieur et al. (2018), 

who found a strong correlation between surface 

contamination and infection rates in hospitals. This 

indicates the need for robust environmental cleaning 

and disinfection protocols to reduce the risk of 

transmission.14 

The antimicrobial resistance patterns in our study 

showed that Staphylococcus aureus had the highest 

resistance rate at 29.17%, followed by Escherichia 

coli at 23.33%. These findings are consistent with 

Goyal et al. (2016), who reported high resistance rates 

for Staphylococcus aureus in ICU settings, 

particularly to common antibiotics like methicillin and 

penicillin.15 Escherichia coli, a common cause of 

urinary tract infections, also showed significant 

resistance to Ampicillin and Ceftriaxone, as reported 

by Akinboye et al. (2022). The p-value for resistance 
rates of Staphylococcus aureus (<0.05) and 

Escherichia coli (0.02) indicates that these pathogens 

exhibit significant resistance to first-line antibiotics, 

highlighting the challenges posed by multidrug-

resistant organisms in healthcare settings.16 

 

CONCLUSION  
In conclusion, this study highlights the elevated risk 

of hospital-acquired infections (HAIs) in ICU settings, 

characterized by higher microbial contamination on 

surfaces, longer patient stays, and greater 

antimicrobial resistance. The findings underscore the 

critical need for enhanced infection control measures, 

particularly in high-risk areas like ICUs. The 

significant prevalence of pathogens such as 

Staphylococcus aureus and Escherichia coli calls for 

targeted antimicrobial stewardship and environmental 
cleaning protocols. Overall, the study provides 

valuable insights into the epidemiology of HAIs, 

emphasizing the importance of proactive infection 

prevention strategies in healthcare settings. 
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