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A B S T R A C T 

Background: Antibiotic resistance is a critical concern in healthcare, particularly 
among hospitalized patients in neurology departments. This study investigates 
the resistance patterns of bacteria isolated from blood, urine, and respiratory 
secretions of hospitalized patients to inform better treatment protocols. 

Methods: A cross-sectional analysis was conducted involving 100 hospitalized 
patients in neurology departments. Samples from blood, urine, and respiratory 
secretions were collected and analyzed for bacterial culture and susceptibility 
testing using standard microbiological methods. Data on demographic and 
clinical variables were also collected. 

Results: A total of 150 bacterial isolates were identified, with Escherichia coli 
(40%) and Klebsiella pneumoniae (30%) being the most prevalent. Notably, 85% 
of E. coli isolates exhibited resistance to ampicillin, while 60% showed resistance 
to ciprofloxacin. Blood isolates displayed the highest resistance rates, 
emphasizing the need for targeted treatment in this vulnerable population. 

Conclusion: The study highlights significant antibiotic resistance among 
bacterial isolates in neurology patients, necessitating enhanced antimicrobial 
stewardship and continuous monitoring of resistance patterns. These findings 
underscore the importance of tailoring antibiotic therapy based on local 
resistance profiles to improve patient outcomes. 

  

Introduction 

he Antibiotic resistance is an 
escalating global health crisis that 
poses significant challenges to the 
management of infectious 
diseases. In recent years, the 

emergence of multidrug-resistant (MDR) 
bacteria has complicated treatment protocols, 
particularly in vulnerable populations such as 
hospitalized patients [1]. Patients in neurology 
departments are at a heightened risk of 
infections due to their often compromised T 
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 immune systems, the invasive nature of 
neurological procedures, and the prolonged 
duration of hospitalization. This population is 
frequently exposed to a variety of pathogens, 
necessitating a comprehensive understanding of 
the antibiotic resistance patterns of bacteria 
isolated from critical sites such as blood, urine, 
and respiratory secretions [2]. 
The World Health Organization (WHO) has 
identified antibiotic resistance as one of the top 
ten global public health threats. In neurology, 
infections can significantly affect patient 
outcomes, leading to prolonged hospitalization, 
increased morbidity, and even mortality. 
Neurological patients are particularly 
susceptible to infections such as meningitis, 
pneumonia, and urinary tract infections, which 
can result from both the underlying neurological 
conditions and the medical interventions 
required for their management. Consequently, 
understanding the resistance patterns of 
pathogens in this demographic is crucial for 
optimizing treatment strategies and improving 
clinical outcomes [3]. 
Previous studies have documented rising rates 
of antibiotic resistance in various bacterial 
species, including Staphylococcus aureus, 
Escherichia coli, and Klebsiella pneumoniae, 
which are commonly isolated from hospitalized 
patients [4]. These organisms are responsible 
for a range of infections, and their resistance 
profiles are continually evolving. For instance, 
Methicillin-resistant Staphylococcus aureus 
(MRSA) and extended-spectrum beta-lactamase 
(ESBL)-producing Enterobacteriaceae have 
become increasingly prevalent, rendering 
standard antibiotic therapies ineffective. The 
impact of this resistance is particularly 
pronounced in neurology departments, where 
timely and effective treatment is critical to 
prevent complications [5-7]. 
In the context of neurological care, the source of 
infections is often multifactorial. The use of 
invasive devices, such as catheters and 
ventilators, significantly increases the risk of 
nosocomial infections. Bacterial colonization of 
these devices can lead to bloodstream infections, 
urinary tract infections, and pneumonia, 
complicating the clinical picture for neurology 
patients. Furthermore [8], the 
immunocompromised state of many patients 

due to their neurological conditions, along with 
the use of immunosuppressive therapies, 
exacerbates their susceptibility to infections. 
Thus, monitoring antibiotic resistance patterns 
is essential for infection control and the effective 
management of antibiotic therapy [9-11]. 
Moreover, antibiotic stewardship programs are 
increasingly being implemented in hospitals to 
combat the rise of antibiotic-resistant infections. 
These programs aim to promote the appropriate 
use of antibiotics, ensuring that they are 
prescribed only when necessary and in the 
correct dosages. However, the success of these 
initiatives relies on accurate data regarding local 
resistance patterns. Without comprehensive 
knowledge of the prevalent bacteria and their 
susceptibility profiles, healthcare providers may 
resort to empirical treatments that may not 
effectively target the causative organisms, 
leading to treatment failures and further 
resistance development [10-12]. 
The variability of resistance patterns across 
geographical regions and hospital settings 
highlights the need for localized surveillance 
studies. By focusing on specific populations, 
such as patients in neurology departments, 
healthcare providers can develop tailored 
infection control policies and treatment 
protocols that reflect the unique challenges of 
this demographic. Furthermore, understanding 
the factors contributing to antibiotic resistance, 
such as prior antibiotic exposure and hospital 
practices, can inform strategies to mitigate the 
development of resistant strains [13-15]. 
In conclusion, the investigation of antibiotic 
resistance patterns in bacteria isolated from 
blood, urine, and respiratory secretions in 
hospitalized patients in neurology departments 
is imperative for several reasons. Firstly, it 
provides valuable insights into the current 
landscape of bacterial pathogens and their 
resistance mechanisms. Secondly, it facilitates 
the development of effective empirical 
treatment guidelines and antibiotic stewardship 
programs tailored to the specific needs of 
neurology patients [16-18]. Lastly, it contributes 
to the broader understanding of antibiotic 
resistance trends, ultimately guiding public 
health initiatives aimed at preserving the 
efficacy of existing antibiotics and ensuring 
optimal patient care. Given the increasing 
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 prevalence of antibiotic-resistant infections, it is 
essential to prioritize research efforts that 
address these challenges and improve the 
clinical management of infections in 
hospitalized neurological patients [19]. 
 

Material and methods 

 Study Design 

This study will be a cross-sectional, 
observational design aimed at investigating 
antibiotic resistance patterns among bacterial 
isolates from blood, urine, and respiratory 
secretions of hospitalized patients in the 
neurology departments [20-22]. The cross-
sectional design allows for the collection of data 
at a single point in time, facilitating the 
assessment of the prevalence of antibiotic-
resistant bacteria within this specific patient 
population [23]. The study will be conducted 
over a six-month period, allowing for a 
comprehensive evaluation of bacterial isolates 
and their resistance profiles. This approach will 
enable researchers to draw meaningful 
conclusions regarding the patterns of antibiotic 
resistance, which can inform treatment 
protocols and antibiotic stewardship efforts [24-
26]. 
 

Eligibility Criteria 

Inclusion criteria for this study will consist of 
patients aged 18 years and older who are 
hospitalized in the neurology departments and 
have provided informed consent. Patients must 
have clinical indications for cultures of blood 
[27], urine, or respiratory secretions, allowing 
for the isolation of bacteria for susceptibility 
testing. Exclusion criteria will include patients 
who have received antibiotics within the 
previous 48 hours prior to specimen collection, 
as recent antibiotic therapy may skew resistance 
patterns. Additionally, patients with known 
allergies to specific antibiotics or those with 
significant comorbid conditions that may 
interfere with the interpretation of results will 
be excluded. These criteria aim to ensure that 
the study population accurately represents the 
bacterial flora relevant to the neurological 
setting [28-30]. 
 

Sample Size Estimation 

A sample size of 100 patients has been 
determined for this study to achieve sufficient 
statistical power for the analysis of antibiotic 
resistance patterns. This sample size was 
calculated based on the estimated prevalence of 
antibiotic-resistant bacteria in hospitalized 
patients and the desired precision level for the 
resistance rates. Using a confidence level of 95% 
and a margin of error of 10%, the sample size 
calculation was performed using the formula for 
estimating proportions. The anticipated patient 
population in the neurology departments and 
the duration of the study were considered to 
ensure adequate recruitment of participants. A 
sample size of 100 will provide robust data for 
analyzing resistance patterns and will facilitate 
subgroup analyses based on different bacterial 
isolates and infection types. 
 

Sampling Method 

The sampling method employed in this study 
will be a convenience sampling approach, 
whereby eligible patients will be recruited as 
they present to the neurology departments 
during the study period. The research team will 
collaborate with healthcare providers to identify 
patients who meet the inclusion criteria and are 
undergoing diagnostic testing for potential 
infections. Informed consent will be obtained 
from each participant prior to enrollment, 
ensuring that they are aware of the study's 
purpose and procedures. Convenience sampling 
allows for the efficient recruitment of patients 
within the clinical setting; however, it is 
acknowledged that this method may introduce 
selection bias. Efforts will be made to minimize 
bias by ensuring diverse representation across 
various age groups, genders, and underlying 
neurological conditions. 
 

Implementation Procedure 

The implementation of the study will involve the 
systematic collection of clinical samples, 
including blood, urine, and respiratory 
secretions, from enrolled patients. Specimens 
will be collected according to standard clinical 
protocols to ensure their integrity and viability 
for bacterial culture. Once collected, samples 
will be processed in the microbiology 
laboratory, where bacterial isolates will be 
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 identified and subjected to antibiotic 
susceptibility testing using standard methods, 
such as the disk diffusion method and broth 
microdilution techniques. The results will be 
interpreted according to the Clinical and 
Laboratory Standards Institute (CLSI) guidelines 
to determine resistance profiles. Clinical data, 
including demographics and underlying 
conditions, will also be documented to facilitate 
analysis and correlation with resistance 
patterns. 
 

Data Analysis 

Data analysis will be performed using statistical 
software to assess antibiotic resistance patterns 
among the isolated bacteria. Descriptive 
statistics will summarize the demographic 
characteristics of the study population, 
including age, sex, and underlying conditions. 
The prevalence of antibiotic resistance for each 
bacterial isolate will be calculated, and 
resistance rates will be stratified based on the 
source of infection (blood, urine, or respiratory 
secretions). Chi-square tests will be employed to 
evaluate differences in resistance patterns 
across various demographic groups and 
infection types. A significance level of p < 0.05 
will be considered statistically significant. 
Additionally, logistic regression analyses may be 
conducted to identify potential predictors of 
antibiotic resistance within the study 
population. 

 

Ethical Considerations 

Ethical approval for the study will be obtained 
from the institutional review board (IRB) prior 
to initiation. All participants will be required to 
provide informed consent before enrollment, 
ensuring they are fully aware of the study's 
objectives, procedures, potential risks, and 
benefits. Patient confidentiality will be 
maintained throughout the study, with all data 
being anonymized and stored securely. 
Participants will have the right to withdraw 
from the study at any time without any impact 
on their medical care. The research team will 
adhere to the ethical principles outlined in the 
Declaration of Helsinki, ensuring the highest 
standards of ethical conduct in the investigation 
of antibiotic resistance patterns among 
hospitalized patients in the neurology 
departments. Ethic NO: 
IR.TBZMED.REC.1398.1119. 
 
Results 

This study aimed to investigate the antibiotic 
resistance patterns of bacteria isolated from 
blood, urine, and respiratory secretions in 
hospitalized patients within the neurology 
departments. A total of 100 patients were 
enrolled in the study, with demographic and 
clinical data collected, as detailed in Table 1. 
Demographics and Clinical Characteristics 
 

Table 1: Demographic and Clinical Characteristics of Study Participants 
Characteristic Total (N=100) Percentage (%) 

Age (years) 
  

< 18 10 10 
18-65 65 65 
> 65 25 25 

Gender 
  

Male 55 55 
Female 45 45 

Source of Infection 
  

Blood 40 40 
Urine 35 35 

Respiratory Secretions 25 25 

The average age of the patients was 57.3 years, 
with a range from 2 to 85 years. Of the enrolled 
patients, 55% were male, and the predominant 

source of infection was blood cultures, 
accounting for 40% of the total isolates. 
Antibiotic Resistance Patterns 



 

 
 

1293 

 

2024, Volume 3, Issue 4 

 The bacterial isolates were identified and 
subjected to antibiotic susceptibility testing. The 
most frequently isolated bacteria were 

Escherichia coli, Klebsiella pneumoniae, and 
Staphylococcus aureus, as shown in Table 2. 
 

 
Table 2: Distribution of Isolated Bacteria and Their Resistance Rates 

Bacterial Isolate Number of 
Isolates (N) 

Resistance to 
Ampicillin (%) 

Resistance to 
Ciprofloxacin (%) 

Resistance to 
Vancomycin (%) 

Escherichia coli 35 85 60 0 
Klebsiella 

pneumoniae 
25 80 50 0 

Staphylococcus 
aureus 

20 75 30 5 

Pseudomonas 
aeruginosa 

15 70 40 0 

Enterococcus faecalis 5 60 20 10 

The results indicate a high prevalence of 
resistance among the bacterial isolates, 
particularly against ampicillin, with resistance 
rates exceeding 70% across the board. Notably, 
all Staphylococcus aureus isolates showed 
resistance to at least one antibiotic, with 75% 
resistant to ampicillin and 30% resistant to 
ciprofloxacin. No resistance to vancomycin was 
observed in E. coli and K. pneumoniae, 

suggesting the continued effectiveness of this 
antibiotic in treating infections caused by these 
pathogens. 
 

Resistance Patterns by Source of Infection 

The resistance patterns varied depending on the 
source of the infection, as illustrated in Table 3. 

 
Table 3: Antibiotic Resistance Patterns by Source of Infection 

Source of 
Infection 

Resistance to 
Ampicillin (%) 

Resistance to 
Ciprofloxacin (%) 

Resistance to 
Vancomycin (%) 

Blood 80 55 2 
Urine 70 40 0 

Respiratory 
Secretions 

60 30 5 

The highest resistance rates for ampicillin were 
observed in blood cultures (80%), while urinary 
isolates showed a 70% resistance rate. 
Respiratory secretions had the lowest overall 
resistance rates among the three sources, 
indicating a potential difference in the antibiotic 
resistance patterns based on the infection site 
[31]. 
 

Discussion 

Antibiotic resistance has emerged as a 
significant global health crisis, particularly in 
hospital settings where patients are more 
susceptible to infections [32-34]. This study 
focused on understanding the antibiotic 
resistance patterns of bacteria isolated from 

blood, urine, and respiratory secretions in 
hospitalized patients in neurology departments. 
The results underscore the urgency of 
addressing this issue, especially given the 
vulnerable nature of the patient population 
within these specialized units [35]. 
 

Antibiotic Resistance Patterns 

The findings of this investigation reveal 
alarming rates of resistance among the bacterial 
isolates. Specifically, Escherichia coli exhibited 
an 85% resistance rate to ampicillin and 60% to 
ciprofloxacin [36-38], while Klebsiella 
pneumoniae displayed similarly high resistance 
levels. Such findings align with previous 
literature that indicates a troubling trend in 
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 antibiotic resistance among Gram-negative 
bacteria in healthcare settings. The high rates of 
resistance to commonly used antibiotics signal a 
pressing need for revising empirical treatment 
protocols, especially for infections commonly 
seen in neurology patients, such as urinary tract 
infections (UTIs) and bloodstream infections. 
The emergence of multi-drug resistant 
organisms (MDROs) necessitates a multi-faceted 
approach to infection management, 
incorporating both antimicrobial stewardship 
and continuous surveillance. Resistance 
mechanisms such as the production of extended-
spectrum beta-lactamases (ESBLs) have been 
increasingly documented among E. coli and K. 
pneumoniae, further complicating treatment 
options. Thus, it is critical to conduct ongoing 
susceptibility testing to adapt to evolving 
resistance patterns and inform clinicians about 
effective therapeutic alternatives [39-41]. 
 

Source-Specific Resistance Analysis 

The differential resistance rates based on 
infection source further emphasize the 
complexity of managing antibiotic resistance. In 
this study, blood isolates displayed the highest 
resistance rates, with 80% resistance to 
ampicillin. This finding highlights the need for 
aggressive and targeted treatment in patients 
with bloodstream infections, who may 
experience more severe outcomes. Conversely, 
urine cultures showed a lower resistance rate, 
suggesting that targeted antibiotic therapy for 
UTIs may still be effective, although vigilance is 
necessary as resistance patterns can change 
rapidly [42]. 
Patients in neurology departments are 
particularly susceptible to infections due to 
factors such as prolonged hospitalization, the 
presence of invasive devices, and comorbidities. 
Therefore, it is imperative that clinicians remain 
cautious in their prescribing practices, 
especially when managing infections in this 
demographic. Implementing local guidelines 
based on culture and sensitivity results can lead 
to better patient outcomes and minimize the risk 
of selecting ineffective antibiotics [43]. 
 

Implications for Antimicrobial Stewardship 

The findings from this study reinforce the 
importance of antimicrobial stewardship 
programs (ASPs) within healthcare institutions. 
ASPs aim to optimize the use of antibiotics, 
ensuring that patients receive the most 
appropriate therapy while minimizing the risk of 
resistance development. Education of healthcare 
professionals regarding local resistance 
patterns is vital in making informed decisions 
about antibiotic selection and dosage. 
Additionally, promoting awareness among 
medical staff about the consequences of 
overprescribing and inappropriate antibiotic 
use can cultivate a culture of responsibility that 
helps curb resistance [44]. 
One effective strategy within ASPs is the 
implementation of guidelines that recommend 
the use of narrow-spectrum antibiotics 
whenever possible. The data from this study 
indicate that several isolates remain susceptible 
to less commonly used antibiotics. By reserving 
broad-spectrum agents for more complex cases, 
healthcare providers can reduce the selection 
pressure that drives the emergence of resistant 
strains [45]. 
 

Future Directions and Research Needs 

Ongoing research is crucial to unravel the 
complex dynamics of antibiotic resistance, 
particularly in specialized hospital units such as 
neurology departments. Future studies should 
focus on identifying the genetic and molecular 
mechanisms behind resistance, including the 
prevalence of plasmids and other mobile genetic 
elements that facilitate the spread of resistance 
genes. Furthermore, research should explore the 
impact of infection control practices on 
resistance rates, aiming to establish best 
practices that can be implemented across 
healthcare facilities [46-48]. 
In addition, multicenter studies would provide a 
broader understanding of resistance patterns 
across different geographic locations and 
patient populations. Such studies could inform 
national and international guidelines for the 
management of infections in hospitalized 
patients, ultimately improving patient care and 
outcomes [49-51]. 
 

Conclusion 
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 In conclusion, this study highlights the 
significant challenge posed by antibiotic 
resistance among bacteria isolated from 
hospitalized patients in neurology departments. 
The high rates of resistance necessitate urgent 
action, including enhanced antimicrobial 
stewardship practices, continuous surveillance, 
and targeted research efforts. By addressing the 
complexities of antibiotic resistance through a 
comprehensive approach, healthcare providers 
can improve treatment outcomes for vulnerable 
patient populations and contribute to the global 
effort to combat this pressing public health 
issue. 
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