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Background: Nosocomial infections (NIs) are a key indicator of healthcare quality. This study aimed to identify the main 
determinants of NIs in the intensive care unit (ICU) of Yopougon University Hospital, providing updated local data to improve 
care quality and guide prevention strategies.
Methods: This was a retrospective, descriptive, and analytical cross-sectional study conducted over 11 months in the ICU.
Results: We recorded 55 NIs, representing 17.52% of ICU admissions. The male-to-female ratio was 1.80, with an average age of 
42.00 ± 20.29 years. Hypertension (28.34%) and diabetes (8.92%) were the most common comorbidities. The leading causes for 
admission were consciousness disorders (18.47%), stroke (16.88%), and polytrauma (15.29%). Common invasive procedures included 
urinary catheter insertion (61.78%), mechanical ventilation (35.99%), venous catheter insertion (13.38%), and external ventricular 
drain (EVD) insertion (5.73%). Germs were identified in 17 cases (5.41% of NIs), with Klebsiella (29.41%), Pseudomonas (35.29%), 
and Escherichia coli (17.65%) being the most common. Other germs included Staphylococcus aureus, Acinetobacter spp. and 
Enterobacter spp. Antibacterial resistance was found in 64.70% of isolates. Factors independently associated with NIs were recent 
surgery (excluding immediate postoperative), obesity, EVD insertion, anemia, and prolonged hospitalization. Patients with hemody
namic instability or from the surgery department were less likely to develop NIs.
Conclusion: This study highlights risk factors such as comorbidities, invasive procedures, and bacterial resistance, emphasizing the 
need to strengthen hospital infrastructure, adopt prevention policies, and research antibiotic resistance. It stresses managing comorbid
ities, adhering to aseptic protocols, and involving the public in prevention efforts.
Keywords: impact, clinicals factors, occurrence, nosocomial infections, bacterial resistance, intensive care

Introduction
Nosocomial infections (NIs), also known as healthcare-associated infections, are infections that occur after admission to 
a healthcare facility, typically after 48 hours of hospitalization. They include not only infections occurring during 
hospitalization but also those affecting healthcare personnel.1 These infections pose a significant public health concern, 
particularly in low-income countries such as Côte d’Ivoire, where their incidence is particularly high.2 Resuscitation 
services are particularly vulnerable to these infections because they often provide care to patients with severe illnesses 
and utilize invasive devices. The World Health Organization global report on infection control highlights that up to 30% 
of patients in intensive care units (ICUs) can develop NIs, with a 2 to 20 times higher incidence in low- and middle- 
income countries.3 In Europe, the incidence of NIs varies between 5% and 10%, with resuscitation services being among 
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the most affected, with rates reaching 30%.4 In Africa, although data remain limited, the prevalence of NIs varies 
considerably across countries and contexts. A systematic review estimated that the prevalence of health care-associated 
infections in Africa ranged from 1.6% to 90.2%, with an average of 15%.5 In Mali, a study conducted in the University 
Hospital Center (CHU) of Bamako reported a prevalence of NIs of 25% specifically in resuscitation services.6 In 
Côte d’Ivoire, there are no data in the literature on NIs during resuscitation.

To assess the quality of care in our healthcare facility, we identified the main determinants of NIs within the 
resuscitation service of the CHU of Yopougon. The objective was to provide up-to-date local data, which is essential 
for improving quality of care and effective prevention strategies in this vital sector of intensive care.

Methods
This cross-sectional retrospective study included descriptive and analytical data on 314 patients who received care in 
the resuscitation department of the CHU of Yopougon between February and December 2024. Sampling was non- 
probabilistic with comprehensive recruitment of all patients who met the inclusion criteria and received treatment 
during the study period. Data collection was carried out using a form that was previously validated by the main author 
and head of the department. The questionnaire was tested in a cohort of 30 patients to ensure its ease of use, reliability, 
and technical functionality. Pilot responses were not included in the final analyses. All patients admitted during the 
period with infectious syndrome after 48 hours of hospitalization were included in the study. Patients with infection at 
admission and those who died within 48 hours of admission were excluded from the study. The variables studied were 
sociodemographic data (age, sex), history and comorbidities (diabetes, diabetic wound, hypertension, cardiovascular 
disease, immunosuppression, surgery within the last 30 days excluding the immediate postoperative period, human 
immunodeficiency virus infection, cancer, corticotherapy, obesity, stroke, asthma), home department (emergency, 
surgery, general practice, other services), reasons for admission, management data, and microbiological data. In this 
descriptive study, the distribution of the different discrete variables in size and percentage was presented. Continuous 
variables were grouped into class, and the distribution of these classes was presented in numbers and percentages. The 
means, standard deviations, and extremes of these variables were specified. NI was diagnosed on the basis of fever 
after 48 hours of hospitalization, hyperleucocytosis with predominance of neutrophils, and high procalcitonin, with or 
without isolation of a germ. It was said to be of pulmonary origin in front of purulent secretions and radiological 
lesions. When the origin is urinary, it was evoked in front of turbid urine or a purulent urethral discharge in a patient 
who received urinary catheterization. For the analytical study, we performed a bivariate and then multivariate logistic 
regression analysis, as appropriate. The variables for the model were selected using the “top-down” method, starting 
with a global model that included all variables and then iteratively removing variables based on statistical criteria such 
as the p-value and AIC, to select the most relevant model. The model’s goodness of fit was evaluated using the 
Hosmer-Lemeshow test to check if the fitted model matched the observed data. The likelihood ratio test was also used 
to compare the final model with alternative models. The handling of confounding variables was performed using 
multivariate logistic regression, where potential interactions between variables were tested to examine their influence 
on the final model. Additionally, collinearity analysis was conducted by calculating the variance inflation factor (VIF) 
to ensure that no variables included in the model were strongly correlated with each other, which could compromise 
the accuracy of the estimates. The selected model was the one with the highest likelihood ratio. The area under the 
ROC curve (AUROC) of the selected model was calculated with its 95% confidence interval (95% CI). The 
significance alpha threshold was set at 5%. All statistical analyses were performed using Stata 17 software 
(StataCorp LLC, College Station, TX, USA).

Ethical Considerations
Ethical approval was obtained by the Head of the Resuscitation Department of the CHU de Yopougon and the Medical 
Director of Health. Data collection was voluntary after informed consent was obtained by the patient or a trusted 
representative. Only the author had access to the data. The processing of data was confidential and anonymous. Our study 
complies with the Declaration of Helsinki.

https://doi.org/10.2147/IDR.S539494                                                                                                                                                                                                                                                                                                                                                                                                                                                                Infection and Drug Resistance 2025:18 5618

Isidore et al                                                                                                                                                                          

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Results
General Characteristics
A total of 314 patients were admitted during the study period including 202 men, with a sex ratio of 1.80 and an average age of 
42.00 ±20.29 years. Hypertension was the most common comorbidity, affecting 28.34% of patients. Patients were mainly from 
surgery (41.40%), followed by emergency rooms (30.25%) and general practice services (10.83%). The main reasons for 
admission were postoperative resuscitation (22.93%), impaired consciousness (18.47%) and stroke (16.88%). Apart from the 
routine placement of peripheral venous lines, the most common invasive procedures were urinary catheters (61.78%), 
mechanical ventilation (35.99%), and venous catheters (13.38%). Immunosuppressive therapy was administered to 35 
patients, and anemia was observed in 21.34% of cases. Finally, 16.56% of patients were hospitalized for reasons other than 
their initial admission. The clinical parameters and patient management are listed in Table 1.

Nosocomial Infection
We recorded 55 cases of NI, which represented 17.52% of patients admitted during the study period. There were 38 cases 
of pneumonia (12.10%), 19 cases of urinary tract infection (6.05%), 7 cases of surgical wound infection (2.23%), 2 cases 
of catheter bacteremia (0.64%), 1 case of tracheotomy infection (0.32%), and 1 case of gynecological entrance sepsis 
(0.32%). We did not receive information on the source of NI for two cases.

Table 1 Clinical Profiles and Patient Management

Items N (%) Items N (%)

Sociodemographic data Reason for admission
Sex Polytrauma 48 (15.29)

Male 202 (64.33) Hemodynamic instability 11 (3.50)
Female 112 (35.67) Respiratory failure 35 (11.15)

Age Trouble of consciousness 58 (18.47)

0–30 89 (28.34) Stroke 53 (16.88)
30–60 162 (51.59) Postoperative 72 (22.93)

60–90 63 (20.06) Severe sepsis 5 (1.59)

Comorbidities/ history State of convulsive disease 2 (0.64)
Diabetes 28 (8.92) Eclampsia 2 (0.64)

Diabetic wound 1 (0.32) Meningeal hemorrhage 2 (0.64)

HTA 89 (28.34) Other reasons 45 (14.33)
Cardiovascular disease 2 (0.64) Treatment data
Immunosuppression 33 (10.51) Peripheral route 314 (100)
Surgery < 30 days* 48 (15.29) Mechanical ventilation 113 (35.99)

HIV 8 (2.55) EVD 18 (5.73)

Cancer 7 (2.23) Venous catheter 42 (13.38)
Corticosteroid 20 (6.37) Urinary probe 194 (61.78)

Obesity 2 (0.64) Drain de Redon 7 (2.23)

Stroke 2 (0.64) Chest drain 3 (0.96)
Gastroduodenal ulcer 2 (0.64) Tracheotomy 1 (0.32)

Asthma 2 (0.64) Immunosuppressant 35 (11.15)

Original service Evolution
Emergency 95 (30.25) Hypoprotidemia 9 (2.87)

Surgery 130 (41.40) Anemia 67 (21.34)

General medicine 34 (10.83) Extended hospitalization 52 (16.56)
Other services 54 (17.20)

Notes: *Patient who underwent surgery less than 30 days ago. 
Abbreviations: EVD, External ventricular drain; HIV, Human immunodeficiency virus; HTA, Hypertension.

Infection and Drug Resistance 2025:18                                                                                             https://doi.org/10.2147/IDR.S539494                                                                                                                                                                                                                                                                                                                                                                                                   5619

Isidore et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Microbiological Data
The germ was identified in 17 cases, or 5.41% of NIs. There were five cases of Klebsiella (29.41% of the isolated germs), 
six cases of Pseudomonas (35.29%), and three cases of Escherichia (17.65%). The other germs were Staphylococcus 
aureus sp, Acinetobacter lamanii, A. baumains, Enterobacter sp, Staphylococcus sp, and coagulase-negative 
Staphylococci, each of which accounted for 5.88% of the identified germs. We recorded antibacterial resistance for 11 
of the 17 isolates (64.70%). The resistance profiles are shown in Figure 1

Analytical Study
Factors independently associated with the occurrence of NI were recent surgery except in the immediate postoperative 
period, obesity, placement of the EVD, anemia, and prolonged hospitalization. Patients admitted for hemodynamic 
instability, as well as those coming from the surgery department, were less likely to develop nosocomial infections. These 
factors are listed in Table 2.

Figure 1 Antibiotic resistance profiles of isolated pathogens (n=11).

Table 2 Factors Associated with Nosocomial Infection

Exposures Nosocomial Infection Total Gross Coefficient  
(95% CI)

P Adjusted Coefficient  
(95% CI)

p

No Yes

Age
0–30 74/259 15/55 89/314 1 Réf 1 Réf

30–60 131/259 31/55 162/314 0.15 (–0.52; 0.83) 0.655 0.02 (–0.06; 0.10) 0.583

>60 54/259 9/55 63/314 –0.20 (–1.09; 0.70) 0.669 −0.02 (–0.12; 0.08) 0.720
Sex
Male 165/259 37/55 202/314 1 Réf 1 Réf

Female 86/259 20/55 112/314 –0.02 (–0.11; 0.06) 0.616 –0.03 (–0.11; 0.04) 0.375

(Continued)
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Discussion
Sociodemographic Data
Sociodemographic analysis of this study revealed a male predominance, with a sex ratio of 1.80, which is in agreement 
with the trends observed in the literature. Indeed, men are frequently overrepresented in resuscitation and surgery 

Table 2 (Continued). 

Exposures Nosocomial Infection Total Gross Coefficient  
(95% CI)

P Adjusted Coefficient  
(95% CI)

p

No Yes

Comorbidities / Medical history
Diabetes 22/259 6/55 28/314 0.04 (–0.10; 0.19) 0.569
Diabetic wound 1/259 0/55 1/314 –0.18 (–0.92; 0.57) 0.645

Hypertension 74/259 15/55 89/314 –0.01 (–0.10; 0.08) 0.847

Cardiovascular disease 1/259 1/55 2/314 0.33 (–0.20; 0.85) 0.226
Immunosuppression 26/259 7/55 33/314 0.04 (–0.10; 018) 0.556

Recent surgery 30/259 18/55 48/314 0.23 (0.12; 0.35) <0.001 0.14 (0.04; 0.24) 0.006

HIV 8/259 0/55 8/314 –0.18 (–0.45; 0.09) 0.187
Cancer 7/259 0/55 7/314 –0.18 (–0.46; 0.11) 0.218

Corticosteroid therapy 13/259 7/55 20/314 0.19 (0.01; 0.36) 0.033

Obesity 0/259 2/55 2/314 0.83 (0.31; 1.35) 0.002 0.65 (0.21; 1.09) 0.004
Gastroduodena ulcer 2/259 0/55 2/314 –0.18 (–0.71; 0.35) 0.514

Asthma 2/259 0/55 2/314 –0.18 (–0.71; 0.35) 0.514

Originating service
Emergency 67/259 28/55 95/314 0.17 (0.08; 0.26) <0.001

Surgery 120/259 13/55 133/314 –0.13 (−0.22; –0.05) 0.002 –0.08 (–0.15; –0.01) 0.044

General medicine 30/259 4/55 34/314 –0.06 (–0.20; 0.07) 0.351
Other services 43/259 11/55 54/314 0.03 (–0.08; 0.15) 0.545

Admission reason
Polytrauma 32/259 16/55 48/314 0.19 (0.07; 0.30) 0.002
Hemodynamic instability 11/259 0/55 11/314 –0.18 (–0.41; 0.05) 0.119 –0.19 (–0.39; –0.01) 0.048

Respiratory failure 30/259 5/55 35/314 –0.04 (–0.17; 0.10) 0.595

Consciousness disorder 48/259 10/55 58/314 0.01 (–0.11; 0.10) 0.952
Stroke 43/259 10/55 53/314 0.02 (–0.09; 0.13) 0.777

Postoperative 65/259 7/55 72/314 –0.10 (–0.20; –0.01) 0.047

Sepsis 3/259 2/55 5/314 0.23 (–0.11; 0.56) 0.183
Status epilepticus 2/259 0/55 2/314 –0.18 (–0.71; 0.35) 0.514

Eclampsia 1/259 1/55 2/314 0.33 (–0.20; 0.85) 0.226

Meningeal hemorrhage 1/259 1/55 2/314 0.33 (–0.20; 0.85) 0.226
Other reasons 38/259 7/55 45/314 –0.02 (–0.14; 0.10) 0.709

Management data
Mechanical ventilation 83/259 30/55 113/314 0.14 (0.05; 0.23) 0.001
External ventricular drain 8/259 10/55 18/314 0.40 (0.23; 0.58) <0.001 0.23 (0.07; 0.39) 0.004

Venous catheter 30/259 12/55 42/314 0.13 (0.01; 0.25) 0.042

Urinary catheter 157/259 37/55 194/314 0.04 (−0.05; 0.13) 0.357
Redon drain 6/259 1/55 7/314 –0.03 (−0.32; 0.25) 0.821

Thoracic drain 3/259 0/55 3/314 –0.18 (−0.61; 0.26) 0.424

Tracheotomy 0/259 1/55 1/314 0.83 (0.08; 1.57) 0.029
Immunosuppressor 24/259 11/55 35/314 0.16 (0.02; 0.29) 0.021

Evolution
Hypoproteinemia 4/259 5/55 9/314 0.39 (0.14; 0.64) 0.002
Anemia 37/259 30/55 67/314 0.35 (0.25; 0.44) <0.001 0.19 (0.09; 0.28) <0.001

Prolonged hospitalization 21/259 31/55 52/314 0.50 (0.41; 0.60) <0.001 0.08 (0.01; 0.16) <0.001

Note: Zone ROC = 0.86 (0.80–0.92). 
Abbreviations: CI, Confidence interval; HIV, Human immunodeficiency virus.
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services, a phenomenon that is often attributed to the epidemiology of traumatic pathologies and predisposition of men to 
engage in risky behaviors.7 The age profile of the patients revealed that the 30- to 60-year-old age group constituted the 
majority of patients (51.59%). This group is often associated with a wide range of underlying conditions, particularly 
comorbidities such as hypertension, diabetes, and cardiovascular disease.8 Although patients aged 60 to 90 represented 
20.06% of the sample, this age group is likely more prone to NIs due to aging of the immune system and a higher 
prevalence of chronic comorbidities that compromise infection resistance.9

Comorbidities and History
The use of corticosteroids, which was administered to 6.37% of patients in this study, was an identified comorbidity. 
Other comorbidities included high blood pressure (28.34%), immunosuppression (10.51%), and diabetes (8.92%), which 
are well-established risk factors for NIs. These chronic conditions are often associated with a weakened immune system, 
making patients more vulnerable to infections. In addition, patients with hypertension and diabetes have vascular 
disturbances and impaired immune responses, factors that promote NIs.9

Service of Origin and Reason for Admission
Analysis of the original services revealed that the majority of patients were from surgical services (41.40%) and 
emergency rooms (30.25%). These results reflect typical admissions to ICUs, where patients are admitted either after 
major surgery or because of severe conditions requiring intensive care.10 Postoperative resuscitation (22.93%) was 
a major reason for admission, consistent with the literature, which has shown that invasive surgical procedures and 
postoperative management increase the risk of infectious complications.10 The frequency of consciousness disorders 
(18.47%) and strokes (16.88%) also highlights the fact that these patients are most often exposed to invasive treatments 
such as mechanical ventilation, which is a well-documented risk factor for NIs.

Data of the Support
Common invasive procedures in this study such as urinary catheterization (61.78%), mechanical ventilation (35.99%), 
and venous catheter insertion (13.38%) are known risk factors for NIs. Urinary catheters and mechanical ventilation are 
widely recognized as major risk factors for nosocomial urinary and respiratory infections, respectively.11 In addition, the 
placement of EVDs (5.73%) and other invasive devices such as chest drains (0.96%) can also introduce germs into 
vulnerable sites and increase the risk of NIs.7,12 Immunosuppressive treatments (11.15%) are also a risk factor for NIs, as 
they weaken the immune system.

Nosocomial Infections
The rate of NIs observed in this study (17.52%) highlights the persistence of infections acquired in hospital despite the 
preventive measures in place. However, this rate remains relatively low compared to the many resuscitation units across 
Africa,7 possibly because this resuscitation facility was recently reopened after 5 years of closure for rehabilitation work. 
Pneumonia, which accounted for 12.10% of NIs in this study, was the most common NI, followed by urinary tract 
infections (6.05%). These results are similar to those of Merzougui et al,7 who reported a prevalence of nosocomial 
pneumonia followed by urinary infections in ICUs. Surgical wound infections (2.23%) and catheter-related infections 
(0.64%) were also common complications. This infection profile is characteristic of ICUs, where patients are often 
subjected to invasive interventions and prolonged monitoring.11

Microbiological Data and Bacterial Resistance
Germs were identified in only 5.41% of cases; the isolated bacteria were mainly Gram-negative bacilli. This low 
identification rate could be attributed to the management of NIs by the patients themselves in a low-income country 
where universal health coverage is lacking. Klebsiella (29.41%) and Pseudomonas (35.29%) were the most frequently 
isolated bacteria, followed by E. coli (17.65%). These germs, which are common in respiratory and urinary infections, 
are frequently encountered in hospital settings.7 In addition, the presence of Staphylococcus, Acinetobacter, and other 
multidrug-resistant bacteria highlights the critical need for effective strategies to manage bacterial resistance and combat 
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NIs. This study revealed antibacterial resistance for 11 of the 17 isolated germs, or 64.70%. This resistance was 
particularly prevalent in Klebsiella, Pseudomonas, and E. coli, which complicates the treatment of infections, extends 
hospital stays, and increases mortality.5 Management of antibacterial resistance, particularly in ICUs, is essential to limit 
the spread of multidrug-resistant bacteria, which is primarily driven by the excessive use of antibiotics, lack of adequate 
resources and infrastructure, inadequate infection control practices, cross-transmission of resistant pathogens, as well as 
the presence of comorbidities and chronic diseases.5 These factors, combined with a lack of adherence to infection 
prevention standards, contribute to the spread of antibiotic-resistant bacteria in hospital environments.

Multivariate Analysis of Factors Associated with NIs
Multivariate analysis identified several independent factors associated with the occurrence of Nis, including recent 
surgery (not in the immediate postoperative period), obesity, EVD, anemia, and prolonged hospitalization. By contrast, 
Protective factors against nosocomial infection were hemodynamic instability and the originating service, specifically 
surgery.

EVDs are devices used to drain cerebrospinal fluid from the ventricles of the brain in cases of intracranial hypertension 
(ICH). Our analysis showed that the risk of NI was associated with the use of these drains, indicating that EVD drains, while 
essential for the management of patients with ICH, can be gateways to pathogens, especially when left in place for an 
extended period. Previous studies, such as that by Beer et al,12 have shown that the installation of drains, although useful, can 
introduce bacteria into the surgical site, leading to nosocomial infections. This indicates that drainage management, 
including strict adherence to asepsis and sterility protocols, is crucial for preventing infections. Interventions such as 
reducing the drain length and regular monitoring can minimize the risk associated with surgical drains.12 Recent surgical 
intervention outside of the immediate postoperative period is a significant factor in increasing the risk of NIs. This 
relationship is well documented in the literature, which shows that surgical procedures promote the development of 
infections due to the alteration of physical barriers in the body and the disruption of normal microbial flora. Indeed, even 
surgical interventions that are not immediately postoperative can result in bacterial colonization of surgical sites and 
implanted medical devices such as catheters, drains, and other instruments. The use of invasive medical devices, combined 
with inadequate sterilization practices, is a major factor in patient colonization by allowing microorganisms to enter and 
colonize the body, leading to infections.13 During surgical procedures, bacteria can be introduced into the body, often 
remaining on medical devices, increasing the risk of NIs. To prevent NIs, there must be strict adherence to aseptic practices, 
rigorous management of medical devices, and adherence to sterilization protocols.14 In a hospital setting, anemia is often 
associated with an increased risk of infection due to its impact on the immune system, underlining the importance of 
managing comorbidities in NIs. Patients with anemia have a reduced ability to fight infections, primarily due to the 
deficiency of red blood cells, which play a key role in oxygen transport and are essential for immune cell function.5 This 
association between anemia and NIs is well documented in the literature, where it has been reported that patients with low 
hemoglobin have a higher risk of infectious complications.15 Prolonged hospitalization is also a significant risk factor for NIs 
due to more frequent invasive procedures and increased overall exposure time to germs, leading to a higher likelihood of 
acquiring an infection.15 Razafindraibe et al15 showed that the longer the hospital stay, the higher the risk of NIs, possibly 
due to progressive impairment of the immune system as patients remain in hospital and the use of medical devices (eg, 
probes, catheters, drains). Obesity also significantly contributes to the occurrence of NIs through several interrelated 
mechanisms such as chronic systemic inflammation, which weakens the immune response and makes obese individuals 
more vulnerable to infections. In addition, medical interventions such as the insertion of catheters or drains can be 
complicated by abdominal fat, potentially leading to poorer asepsis and increased bacterial colonization.16 Obesity also 
disrupts wound healing, increasing the risk of postoperative infections. In addition, frequent comorbidities such as diabetes 
and hypertension exacerbate the risk of NIs by further weakening the immune system.15 Finally, obese individuals are more 
likely to develop pressure sores (also known as pressure ulcers), which are entry points for pathogens. Although counter
intuitive, surgery as a service of origin and hemodynamic instability are protective factors against NIs. Regarding surgery as 
the originating service, it is important to note that certain surgical procedures, especially those performed in specialized 
departments, benefit from rigorous preparation protocols and strict aseptic measures, thus helping to reduce the risk of 
infection. In addition, postoperative follow-up and care in dedicated surgery services can also reduce the risk of NI. 
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Hemodynamic instability may appear to be a risk factor; however, in reality, hemodynamic instability, when quickly 
corrected, can be a positive sign of treatment success, which reduces the length of stay in the ICU. However, given the 
small sample size of patients admitted for hemodynamic instability in this study, which is a limitation of this study, larger 
studies are needed to confirm this relationship more robustly and with greater statistical accuracy. Another limitation of this 
study was the low rate of germ identification, which may limit our understanding of the prevalence and resistance of 
pathogens in this particular environment.

Conclusion
In conclusion, this study highlights the risk and protective factors associated with NIs in resuscitation services. The 
results showed a high prevalence of comorbidities such as hypertension, diabetes, and immunosuppression, which 
contribute to the occurrence of NIs due to their impact on the immune system. Invasive procedures such as urinary 
catheters, mechanical ventilation, and the use of EVDs are also important risk factors. Multivariate analysis showed that 
recent surgery, obesity, anemia, EVD placement, and prolonged hospitalization were independently associated with an 
increased risk of NI. However, some protective factors were identified, such as surgery as the originating service and 
hemodynamic instability. Indeed, although hemodynamic instability is generally considered a risk factor, its rapid 
correction helps limit exposure to infection risks, thereby reducing the likelihood of complications. Finally, bacterial 
resistance remains a major issue, with a high rate of resistance among isolated germs, including Klebsiella and 
Pseudomonas, emphasizing the need for the strict management of NIs and antibacterial resistance in ICUs. To improve 
the situation, it is crucial that the government strengthen hospital infrastructure, implement infection prevention policies, 
and support research on antibiotic resistance. Healthcare workers, for their part, must strictly adhere to aseptic protocols, 
ensure continuing education, and effectively manage comorbidities and postoperative follow-up. Finally, the general 
public has an essential role to play by adopting appropriate hygiene practices, seeking prompt medical attention in the 
event of symptoms, and actively participating in prevention campaigns. These concerted efforts will reduce the risk of 
nosocomial infections and protect public health in a sustainable manner.
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