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Abstract
Objective: The aim of this study was to determine our microorganisms breeding 
in culture cause of nosocomial infections in neurology intensive care unit (NICU) 
of a tertiary care hospital. 

Methods: This study was performed at the neurology intensive care unit, Adana 
City Research and Training Hospital, Turkey. A retrospective review of medical 
records was conducted for all patients admitted to the NICU, and clinical specimens 
of patients suspected of having infection were received, from September 2017 
through July 2018. Data was collected using a neurology intensive care unit 
electronic database. MedCalc 15.8 software program (MedCalc Belgium) was used 
for statistical evaluation.

Results: Out of the 84 patients evaluated, there was no microbial growth in the 
clinical specimens of 24 (28.2%) patients. Microbial growths were observed in 
blood, urine or tracheal aspirate cultures of 60 (71.8%) of the patients, while 
there were microbial growths detected in blood cultures of 46 (54.1%) patients; 
urine cultures of 47 (55.27%) patients, and tracheal aspirate cultures of 15 (17.6%) 
patients. The highest percentage of bacterial recovery was Escherichia coli (23.6%), 
which were followed by Staphylococcus epidermidis (10.7%), Acinetobacter 
baumannii (9.5%), and Staphylococcus aureus (9.5%) respectively.

Conclusion: Clinical specimens from neurology intensive care unit of Adana City 
Research and Training Hospital, Turkey, yielded Gram-negative (Acinetobacter 
baumannii and Escherichia coli), as well as Gram-positive (Staphylococcus aureus 
and Staphylococcus epidermidis) bacterial species.
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Introduction
Health care-related infection is an important factor in determining 
the clinical outcome among patients presenting to critical care 
areas. Surveillance of device-related infections has become an 
integral feature of infection control in all hospitals. Catheter-
related urinary tract infections, central line-related bloodstream 
infections, and ventilator-associated pneumonia are among the 
nosocomial infections commonly reported [1-6]. The Center for 
Disease Control and Prevention has provided simple definitions 
for the diagnosis of these infections [7], while any hospital's 

Infection Control Committee, serves as an important tool for 
monitoring of these infections.

In developed countries' hospitals produce infection control 
surveillance data, especially in the intensive care unit (ICU), as 
well as the epidemiology of antimicrobial resistance to such 
infection etiologic microorganisms, model, type, nature and risk 
factors, in cases where comprehensive information is needed [8]. 
Infections that are not present at the time of patient's admission 
to the hospital, but acquired while admitted in hospital, during 
hospitalization or after discharge are known as nosocomial 
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infections, though in few cases, described as, Health Care 
Associated Infections (HCAI). These infections are important 
problem for health professionals, due to the increase in disability 
and mortality rates, economic losses, and the emergence of 
antimicrobial resistant microorganisms. It is seen in 5-10% of 
hospitalized patients [9].

Critically ill patients admitted in intensive care units (ICU) are 
always at a higher risk of developing nosocomial infections with 
resistant strains [10] because such patients have an increased 
susceptibility to infections of decreased mobility and increased 
use of invasive devices [11]. Infection with resistant strains in 
the ICUs leads to increased mortality and cost [12]. Nosocomial 
infections are particularly reported to be more pronounced 
in ICUs [13]. Thus, the aim of this study was to determine the 
microorganisms associated with clinical specimens of patients 
in neurology intensive care units (NICU), especially for reflective 
status in the Adana City Research and Training Hospital, Turkey, 
for the development of new decision-making and preventive 
infection control methods.

Materials and Methods
This retrospective study was performed in Adana City Hospital 
in NICU between September 2017 and July 2018. Patients who 
developed ICU infections after 48 hours from admission to ICU 
were included. The institutional review board of the hospital 
approved this experiment. All procedures were followed in 
accordance with the Good Clinical Practice standards and 
ethical standards of the Responsible Committee on Human 
Experimentation, and with the Helsinki Declaration of 1975, as 
revised in 2008. Patients who had signs of infection before being 
admitted to the ICU were excluded from the study. Blood, urine, 
tracheal aspirate, wound swab culture samples were collected 
from patients suspected of infection. Samples collected from the 
ICU unit were inoculated into 5% sheep blood agar and MacConkey 
agar plates and incubated overnight at 37°C aerobically. Bacterial 
pathogens were identified by conventional biochemical methods 
according to standard microbial techniques.

The MedCalc v18.5 software proGram (MedCalc Belgium) was 
used for statistical analysis. Data were reported as the mean ± 
standard deviation. Kolmogorov-Smirnov test was used to show 
the normal distribution of quantitative measurements. Chi-
square is used to test the statistical significance of differences in 
sex distribution and smoking status. T test or Mann Whitney U 
tests were used for comparison of quantitative measurements. 
The probability of making a Type I error (alpha, significance) is 
0.05 in all tests. 

Results
Eighty four patients were evaluated in this retrospective study. 
The mean age was 68.1 ± 14.3. Female/Male ratio was 38/47. 
The mean age of the female patients was 71.2 ± 11.6 while it 
was 65.4 ± 15.8 in male patients. There was no statistical 
significant difference between the ages of males and females 
(p=0.065). The number of survived and died patient were 53 

(63.5%) and 31 (36.5%), respectively. There was no breeding 
in the cultures of 24 patients (28.2%), blood, urine or tracheal 
aspirate culture breeding was observed in 60 patients (71.8%). 
There was breeding detected 46 patients’ (54.1%) blood cultures, 
47 (55.27%) patients’ urine cultures, 15 patients’ (17.6%) tracheal 
aspirate cultures. The highest percentage (23.6%) was recorded 
for Escherichia coli, which was followed by Staphylococcus 
epidermidis (10.7%), Acinetobacter baumannii (9.5%), and 
Staphylococcus aureus (9.5%). Enterococcus faecalis (7.1%), 
Klebsiella pneumoniae (7.1%), Pseudomonas aeruginosa (5.9%), 
Staphylococcus capitis (5.9%), Candida albicans (5.9%). There 
were a higher percentage of Gram-negative bacilli than Gram-
positive bacilli (Supplementary Table 1). 31 (36.9%) patients were 
died, 53 (63.1%) patients were alive. There was no statistically 
significant difference between CRP levels of died and survived 
patients (8.9 ± 12.1 vs. 7.1 ± 10.0, p=0.641). The mean Glasgow 
coma scale of the dead patients was 5.9 ± 0.8 while it was 9.6 
± 0.8 in survivors. The difference was statistically significant 
(p<0.001) (Figure 1).

Discussion
The aim of this study was to determine the microorganisms 
associated with clinical specimens of patients in neurology 
intensive care units (NICU), especially for reflective status in the 
our hospital. Hospital infections are one of the most important 
health problems in the world and in our country [14]. Patients 
with seventy years of age, shock, major injuries, acute renal 
failure, coma, and previous history of antibiotic use, drugs that 
suppress the patient's immune system, permanent catheters, 
and hospitalization for more than three days in ICU are important 
risk factors for HCAI [15]. The number of patients in the ICU, the 
low number of health personnel, the architectural structure of 
the intensive care unit, the lack of attention to hand washing, 
disinfection and sterilization, the failure to comply with the asepsis 
and isolation rules may also pave the way for the development of 
infection [16].
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Figure 1 The mean glasgow coma scale of the patients.
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As the continent, country, city and hospital change, 
microorganisms that cause hospital infections change. In addition, 
the characteristics of patients, which are accepted to intensive 
care, are also important for infection. Studies report that the 
hospital infections in the ICU are predominantly caused by Gram 
negative bacteria [17,18]. In our study’ results were similar. 
The most commonly isolated organisms were gram-negative. 
In an international point prevalence study of 4947 infected ICU 
patients with microbiologic culture results from 75 countries, 
62% of the positive isolates were Gram-negative organisms, 47% 
were Gram positive, and 19% were fungal. Staphylococcus aureus 
(20%) was the most common Gram-positive pathogen, whereas 
Pseudomonas spp (20%) and Escherichia coli (16%) were the most 
common Gram-negative pathogens reported in patients (18) the 
study in ICUs from both the United States and Europe found 
that Escherichia coli, Klebsiella spp., Pseudomonas aeruginosa, 
and Enterobacter spp. are the 4 most frequently isolated gram-
negative organisms. Among ICU-associated Gram-negative 
bacterial pathogens in the United States, Klebsiella pneumoniae 
followed by E coli was the most prevalent [19]. Al Johani et al. 
[20] reported that of 4192 isolates taken from clinical specimens 
between 2004 and 2009, 2792 (66.6%) were gram-negative 
organisms and 1400 (33.4%) were gram-positive organisms.

Qadeer et al. [21] observed that the predominant gram-negative 
isolates in their study were Acinetobacter and Escherichia coli. 
Al-Jawady, et al. [22] and Morfin-Otero, et al. [23] concluded that 
Escherichia coli were the most common Gram-negative organism 
being isolated from the ICU. Qadeer et al. [21] observed that the 
most frequent isolate from urine was found to be Escherichia coli 
in their study. Urinary tract infection (UTI) is the most common 
infection in developing countries UTIs are caused by blood and 

pathogens that enter the urinary tract through the perineum, 
digestive tract or urinary catheter [24,25]. Doyle et al. [26] 
concluded that morbidity and mortality are significant causes 
of infections in ICU; multi resistant Gram-negative bacilli were 
reported to be most prevalent germs responsible for infections. 
Xie et al. [27] reported that Pseudomonas aeruginosa, Escherichia 
coli, and A. baumannii as the most prevalent germs consistent 
with nosocomial infection. Esfahani et al. [28] concluded that 
most prevalent bacteria causing infections are Pseudomonas 
aeruginosa, Klebsiella spp., and Escherichia coli. Most studies 
report that more than half of the hospital infections in the ICU 
are caused by Gram negative bacteria [29]. Deng et al. [30] 
concluded that the most common organisms causing blood 
stream infections were coagulase-negative Staphylococci (44.6% 
of isolates), Staphylococcus aureus (17.4%), Klebsiella spp. 
(11.5%), and Acinetobacter spp. (11.5%) but, the majority of the 
their patients had head trauma and surgical procedures. Thus, 
the study of only the bloodstream infection and predominance 
of surgical patients may explain Gram positive dominance. Lee 
et al. [31] concluded that hospital-acquired pneumonia due to 
Gram-negative pathogens has recently increased, especially in 
ICU settings. Our study found a high percentage of Gram-negative 
bacilli than gram-positive bacilli. The main cause of NICU infection 
was urinary tract infection (UTI) caused by Escherichia coli which 
was followed by Staphylococcus epidermidis, Acinetobacter 
baumannii, Staphylococcus aureus. These microorganisms 
are among the major causes of hospital infections worldwide. 
Despite all protective measures, nosocomial infections in our 
neurology intensive care unit, indicates that new and different 
decision-making and preventive methods should be taken to 
control infection.
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