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Abstract: Background: The global health crisis posed by antimicrobial resistance (AMR) is largely due to the 

inappropriate use of antimicrobial medications, leading to higher rates of illness, death, and healthcare expenditures. 

Effective clinical pharmacy initiatives, particularly through Antimicrobial Stewardship Programs (ASPs), are crucial for 

optimizing the use of antibiotics and reducing AMR. Aim: This research aimed to evaluate the impact of AMR on the 

burden of infectious diseases in hospitals in Benghazi and to analyze the effectiveness of clinical pharmacy 

consultations in decreasing AMR, along with their influence on patient outcomes and antibiotic prescribing habits. 

Materials and Methods: A retrospective cross-sectional research design was employed, examining 200 inpatient 

medical records collected through patient data forms. Additionally, 300 self-administered questionnaires were 

distributed among clinical pharmacists, physicians, infection control experts, and nursing staff. The data were analyzed 

using SPSS Version 21 and Microsoft Excel, with results reported as means ± standard deviation (SD), and comparisons 

utilizing non-parametric tests (P < 0.05). Results: Out of the 200 patients reviewed, 84.5% had not undergone culture 

swabs before the initiation of antibiotics, and documentation regarding culture outcomes was lacking in 84.5% of the 

instances. Among the healthcare professionals surveyed, 93.7% indicated that there was no ASP in place at their 

institutions, while 92.3% observed antibiotics being prescribed without adherence to established guidelines. The 

involvement of pharmacists in patient care was minimal, revealing significant deficiencies in tasks such as obtaining 

medical histories and monitoring for issues related to medication. Conclusion: The results indicate a critical impact on 

microbiological testing and pharmacist participation within hospitals in Benghazi. It is vital to address these concerns 

by improving microbiological testing, implementing stewardship programs, and standardized protocols, and enhancing 

interdisciplinary collaboration to better patient outcomes and combat AMR. 

Keywords: Antimicrobial resistance, clinical pharmacy, antimicrobial stewardship programs, pharmacist involvement, 

patient safety, healthcare practices. 
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INTRODUCTION 
Antimicrobial resistance (AMR) represents a significant 

challenge to global public health, greatly complicating 

the treatment of infectious diseases [1]. The traditional 

dependence on antibiotics, which began with the 

discovery of penicillin in 1928, is increasingly 

challenged by the rapid emergence of resistant 

pathogens and multi-drug resistant strains, making 

once-manageable infections harder to treat. 

Antimicrobial resistance (AMR) poses a serious threat 

to modern medicine, with predictions of 10 million 

deaths annually by 2050 if left unchecked [2]. One of 

the most pressing public health issues of our time is the 

evolution of bacteria that leads to genetic antibiotic 

resistance. Specifically, the prevalence of AMR varies 

by region, with South Asia and sub-Saharan Africa 

having concerning death rates [3]. This emphasizes how 

urgently tailored measures are needed to fight AMR. 

Clinical pharmacist-led consultations are an essential 

strategy for optimizing the use of antibiotics and 

improving patient outcomes in the fight against 

infectious diseases and the broader impacts of 

antimicrobial resistance (AMR) on global health. 

Antimicrobial resistance (AMR) is a complicated global 

health challenge driven by excessive antibiotic use, 

inadequate infection control, and insufficient drug 

development, necessitating a coordinated One Health 

approach [4]. The rise of multidrug-resistant (MDR) 

infections among vulnerable populations highlights the 

urgent need for innovative treatment strategies and 

responsible antimicrobial stewardship, particularly 

through initiatives like clinical pharmacist-led 

consultations [5]. Clinical pharmacy, as defined by the 

European Society of Clinical Pharmacy, refers to 
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actions that try to optimize drug use in order to meet 

public health goals. In developing countries, clinical 

pharmacy services are frequently underutilized [6]. 

Clinical pharmacists' integration into healthcare teams 

has been found to minimize antibiotic use and hospital 

stays by driving ASP initiatives, giving therapeutic 

guidance, and ensuring proper antibiotic selection [7]. 

The World Health Organization emphasizes the role of 

ASPs in promoting optimal antibiotic use. Despite the 

awareness of their critical role, many healthcare 

settings, particularly in low- and middle-income 

countries, do not adequately integrate clinical 

pharmacists in ASPs, highlighting the need for more 

collaboration to improve health outcomes and reduce 

AMR [8,9]. 

 

The World Health Organization emphasizes several 

essential techniques for combating antimicrobial 

resistance (AMR), including cautious antibiotic 

prescribing, increased patient education, and strong 

antimicrobial stewardship programs. The 

comprehensive action plan outlines five strategic goals: 

increasing awareness of AMR, improving research and 

surveillance, implementing effective infection 

prevention measures, optimizing antimicrobial use in 

human and animal health, and promoting long-term 

investment in new antimicrobial agents and diagnostic 

technologies [10-12]. In Libya, the impact of AMR is 

poorly documented, emphasizing the need for increased 

surveillance and national efforts [13]. Furthermore, the 

changing role of pharmacists in Libya requires 

considerable adjustments in education and practice to 

enhance patient-centered care and improve healthcare 

outcomes [14]. Addressing these challenges is critical 

for advancing clinical pharmacy services and 

effectively combating AMR in the local context. This 

study aims to evaluate the impact of antimicrobial 

resistance on infectious diseases in Benghazi hospitals 

and assess the effectiveness of clinical pharmacy 

consultations in reducing AMR and improving patient 

outcomes. 

 

MATERIALS AND METHODS 
In order to determine how much antimicrobial 

resistance (AMR) contributes to the burden of 

infectious diseases in Benghazi hospitals and how well 

clinical pharmacy consultations affect patient outcomes 

and antibiotic prescribing practices, this descriptive 

study used mixed-methods quantitative and qualitative 

approaches through survey data collection. The 

retrospective cross-sectional study data were collected 

from 200 inpatient medical files using standardized 

patient data collection forms, focusing on individuals 

with documented infectious disorders. The data for the 

cross-sectional study a total of 300 self-administered 

questionnaires were distributed to healthcare 

professionals, including doctors, pharmacists, infection 

control specialists, and nurses, within public hospitals 

in Benghazi. 

All data were captured using a standardized patient data 

collection form, adhering to ethical and confidentiality 

guidelines throughout the study period from June to 

December 2024 from Benghazi hospitals, specifically 

Benghazi Medical Center and Al-Kuwaifeya Hospital. 

Ethical approval for the research was obtained before 

the study's commencement. Statistical analyses were 

conducted using SPSS Version 21 and Microsoft Excel. 

Data were expressed as means ± standard deviation 

(SD). Comparisons between groups were performed 

using non-parametric analysis. A p-value of < 0.05 was 

considered statistically significant. 

 

RESULTS 
The study included 200 participants, comprising 107 

males (53.5%) and 93 females (46.5%), indicating a 

slight predominance of male participants. Among the 

200 participants, the mean age was 54.73 years, with 

51% (n=102) aged 51 years and above, 46% (n=92) 

aged 26-50 years, and only 3% (n=6) aged 18-25 years 

reflecting a bias toward older age groups (Table 1). 

Table 1 displays the distribution of respondents across 

medical departments. The Chest Department had the 

most participants among the 300, accounting for 25.3%, 

followed by the Medicine Department, which 

had 19.3%. Other departments included surgery 

(15.3%), gynecology (13.7%), and orthopedics (6.3%), 

with smaller contributions from the intensive care unit 

(5%), pediatrics (5%), neurology (5%), and nephrology 

(1.7%). This varied representation enhances the study's 

findings across multiple medical specialties. The data 

show considerable deficits in renal and liver function 

monitoring among antibiotic-treated individuals. 

Specifically, 78% of patients did not undergo renal 

function testing, and 78.5% Lacked liver function tests 

when receiving antibiotics such as Gentamicin IV and 

Vancomycin. The link between the absence of renal and 

liver function tests and use the alternative of antibiotics 

was statistically significant (p-value 0.0001). The data 

revealed that 84.5% of samples indicated that no sample 

(swab, blood) culture was taken before starting 

antibiotic treatment. Moreover, the results demonstrated 

a statistically significant association (p < 0.001) 

between swab testing before the initiation of antibiotic 

therapy and long-term duration of antibiotic use (7+ 

days), in 109 patients (54.5%) (Table 2). The study of 

300 healthcare professionals found a diverse 

distribution of expertise, with nurses accounting for the 

largest group (42.3%), followed by physicians (35.3%). 

In terms of experience, the majority of respondents 

indicated having 1–5 years (36.7%) or 6–15 years 

(34.7%) of experience. This suggests that the workforce 

is primarily made up of professionals in the early to mid 

stages of their careers. (Figure 1 A, B). 

 

The findings show a significant lack of implementation 

of the Antibiotic Stewardship Program (ASP) in 

hospital settings. Among 300 respondents, only 6.3% (n 

= 19) stated that the ASP is rarely applied, while a 
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striking 93.7% (n = 281) said it is never implemented. 

Furthermore, adherence to the hospital-specific protocol 

for antibiotic dispensing is alarmingly low, with only 

7.7% (n = 23) of respondents stating that antibiotics are 

dispensed according to established protocols. In 

contrast, 92.3% (n = 277) claimed that antibiotics are 

not prescribed by any specific guidelines (Table 3). 

 

The study results indicate that pharmacists play a 

limited role in clinical consultations regarding patient 

care. Only (n=32) 10.7% of Pharmacists reported that 

pharmacists actively provide health care and take 

patients' medical history, whereas (n = 234) 78% do 

not. Only (n = 9) 3% of participants reported that 

pharmacists collaborate with the medical team to make 

antibiotic selection decisions. And 3.7% (n = 11) 

monitored for medication-related issues. Furthermore, 

just 1% (n = 3) of adjusted antibiotic prescriptions were 

due to drug-related issues, and similarly, only 1% (n = 

3) of modified dosages were based on kidney and liver 

function tests. These findings reveal a considerable gap 

in the utilization of pharmacists' knowledge in 

medication management (Table 4). 

 

Table-1: Characteristics of study participants 

Variable                 Frequency Percentage 

Gender (N=200) 

Male                 107 53.5 

Female   93 46.5 

Age (N=200) 

18-25 6 3 

26-50 92 46 

51 102 51 

The overall mean age is 54.73 

 

Survey Distribution by Departments (N-300) 
Intensive Care Unit                    15            5% 

Cardiac Care Unit                    10            3.3% 

General Surgery Department              46            15.3% 

Pediatric Department                   15            5% 

Neurology Department                  15            5% 

Gynecology Department                 41            13.7% 

Respiratory Department                  76            25.3% 

Internal Medicine Department               58            19.3% 

Orthopedic Department                  19            6.3% 

Nephrology Department                 5             1.7% 

 

Kidney function 

Normal                                     11.5% 

Abnormal                                    10.5% 

No test done                                   78% 

P value= <0.0001* 

 

Liver function 

Normal                                     11.5% 

Abnormal                                   10% 

No test done                                  78.5 

P value= <0.0001* 

 

Table-2: Association Between Swab Testing and Antibiotic Use Duration 

Duration of Antibiotic Use      Swab Testing 
Yes (N=31,15.5%)  No (n=169, 84.5%) 

Short-term (3-5 days) 16 (8%) 60 (30%) 

Long-term (7+ days) 15(7.5%) 109 (54.5%) 

Undocumented 2(1%) 0 

Overall Total             

N=200 

    



 
 

Hanan M Garalla et al.; Grn Int J Apl Med Sci, Sep-Oct, 2025; 3(5):264-270  

 Copyright: © Author(s), 2025. Published by Greenfort International Journal of Applied Medical Science | This is an open-access 

article distributed under the terms of the Creative Commons Attribution 4.0 International (CC BY 4.0) License.                                 267 

 

  
(A)                                                     (B) 

Figure-1: Experience Levels (A) and Specialization Distribution (B) 

 

Table-3: Use of Practice guideline for Antibiotic Dispensing 

Variable Frequency Percentage% 

Implementation of the Antibiotic 

Stewardship Program 
Implemented 

Not Implemented 

 

 

19 

281 

 

 

6.3% 

93.7% 

Adherence to Hospital-Specific Protocol for 

Antibiotic Dispensed 
Dispensed According to Protocol 

Not Dispensed According to protocol 

 

 

23 

277 

 

 

7.7% 

92.3% 

Overall Total             

N=300 

 

Table-4: Assessment of Pharmacist-Led Consultations in Clinical Practice 

Pharmacist led consultation Yes 

(N) % 

No 

(N) % 

Sometimes 

(N) % 

The pharmacist participates in providing health care and takes the patient's 

medical history 

32) 

10.7% 

(234) 78% 

 

(34) 

11.3% 

The pharmacist is involved in deciding on the type of antibiotic in cooperation 

with the medical team 

(9) 3% 

 

(289) 

96.3% 

(2) 0.7% 

 

The pharmacist monitors the patient for any problem related to the medication (11) 

3.7% 

(283)94.3% (6) 2% 

The pharmacist intervenes to change the type of antibiotic when he notices a 

drug-related problem in the patient 

(3) 1% 

 

(295) 

98.3% 

(2) 0.7% 

The pharmacist intervenes and determines the appropriate dose based on an 

analysis of kidney function and liver enzymes 

(3) 1% 

 

(297) 99% 

 

(0) 0% 

Overall Total  

    N=300 

 

DISCUSSION 
This study investigated the impact of antimicrobial 

resistance (AMR) on the burden of infectious diseases 

and evaluated the effectiveness of clinical pharmacy 

interventions in addressing these critical health issues 

within hospitals in Benghazi. The main finding of this 

study was an increasing prevalence of antimicrobial 

resistance due to the lack of swab testing before 

antibiotics are dispensed, particularly for infectious 

illnesses. This leads to a long-term duration of 

antibiotic use, driving the need for alternative 

antibiotics. This study found that limited 

implementation of antibiotic stewardship programs 

(ASP), and adherence to hospital-specific protocol for 

antibiotic dispensed in hospital settings represent a 

critical gap in clinical practice in institutional 

approaches to the fight against antimicrobial resistance 

(AMR). The data indicated a perceived deficiency in 

pharmacist-led consultations in patient care. 

 

In our study, the characteristics of the participants (200 

inpatient medical files) revealed a slight predominance 

of male patients (53.5%), while females accounted for 

46.5%. The age distribution indicated that the vast 

majority of patients were older, with 51% aged 51 and 

over and only 3% aged 18 to 25. This demographic 

profile suggests that infectious diseases affect older 

individuals more frequently, which may be attributed to 
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age-related factors such as comorbidities and declined 

immunity. This observation aligns with findings from 

previous studies by Chen, R et al., [14]. Furthermore, 

the questionnaire distribution across several medical 

departments revealed the diversity of cases, with the 

Chest Department having the highest representation 

(25.3%), followed by Internal Medicine (19.3%). This d 

distribution highlights the wide-ranging nature of 

infectious diseases and the importance of a 

multidisciplinary approach to treatment which is 

similarly emphasized in other research, (Silal, S. P. 

2021), which highlights the beneficial effects of 

collaborative care in managing such a diversity of 

illnesses [15].  

 

The results revealed an alarming gap in renal and liver 

function testing. Before taking antibiotics, 78% of 

patients did not have renal function tests, and 78.5% did 

not have liver function tests. Additionally, the lack of 

renal & liver function tests and the use of alternative 

antibiotics was statistically significant p-value = 0.0001  

 

These findings emphasize the necessity of standardizing 

patient evaluation techniques before antibiotic 

medication in order to improve infectious disease 

management safety and effectiveness Several 

antibiotics, including cephalosporins and vancomycin, 

were found to affect liver and renal function tests. 

Elevated liver enzymes, such as AST and ALT, in 

patients taking cephalosporins, may cause 

misinterpretation of liver function and needless anxiety 

about hepatotoxicity (Andrade, R. J et al., 2022). 

Similarly, the effect of vancomycin on renal indicators, 

such as serum creatinine, makes it difficult to 

appropriately determine renal health. These findings 

highlight the difficulty of interpreting organ function 

tests in patients on antibiotic therapy and recommend 

that clinicians contextualize test results with a full 

awareness of the patient's drug history [16.17]. 

 

This study highlights those 169 out of 200 patients 

(84.5%) had no swab testing done before receiving 

antibiotics. Just 15.5% of patients had swab testing 

done before receiving antibiotics, indicating a serious 

gap in diagnostic procedures and this is causing 

antimicrobial resistance (AMR) to develop more 

quickly, especially in hospital environments where 

resistant organisms are more common. These findings 

are consistent with earlier reports [18,19]. 

 

The results of this study show a worrying lack of 

Antibiotic Stewardship Program (ASP) adoption in the 

hospital environment under investigation. Only 6.3% of 

the 300 respondents said the program is occasionally 

executed, compared to a startling 93.7% who said it is 

not done at all. 92.3% of respondents said that there is 

no consistent protocol in place for the dispensing of 

antibiotics. Similar findings were reported by Jarab et 

al., 2024 in Jordan found that healthcare providers were 

unaware of the specific guidelines and objectives of 

ASPs [20].  

 

Our study revealed that pharmacists were not actively 

engaged in patient care or decision-making with 

medical professionals at an alarmingly high percentage. 

This finding indicated a perceived deficiency in 

pharmacist intervention. This finding aligns with 

another study by Hamrouni et al. 2024 reported that 

69.3% of respondents in the United Arab Emirates 

found insufficient integration of pharmacists into 

healthcare teams [21]. Multidisciplinary collaboration 

among healthcare workers such as nurses, pharmacists, 

and physicians has also proven to be a better means of 

achieving better patient care.  

 

Our data showed that an overwhelming 98.3% of 

respondents indicated that pharmacists do not play an 

active role in monitoring or intervening to substitute 

antibiotics in cases of drug-related complications. This 

lack of pharmacist involvement is consistent with 

research by Nelson, N. R., et al. 2021, which reported 

that a majority of healthcare professionals believe that 

pharmacists are underutilized in addressing medication-

related issues [22]. In contrast, a study by Lee et al. 

2019 demonstrated the positive impact of pharmacist-

led interventions on patient outcomes [23].  

 

CONCLUSION 
In conclusion, the findings of this study reveal the 

underutilization of microbiological testing and organ 

function monitoring this raises concerns about the 

overuse of broad-spectrum agents, which could further 

accelerate AMR development. Additionally, this study 

reveals a substantial gap in the awareness, 

implementation, and institutional support for Antibiotic 

Stewardship Programs (ASPs) among healthcare 

professionals, and the absence of structured antibiotic 

prescribing protocols despite widespread recognition of 

the global threat posed by antimicrobial resistance 

(AMR). Our study provides powerful evidence for the 

limited role of pharmacists, combined with inconsistent 

adherence to dosing schedules and prophylactic 

guidelines, pointing to systemic weaknesses in policy 

enforcement and clinical practice.  

 

Strengths and Limitations of the Study 

Strengths of the Study: 

1. Practical insights: The study offers insightful 

information about the current status of antimicrobial 

stewardship and diagnostic methods in Benghazi 

hospitals, an understudied setting. 

2. Comprehensive scope: It looks at a number of 

aspects of antibiotic use, such as pharmacist 

engagement, documentation procedures, prescribing 

trends, diagnostic tests, and institutional support for 

antimicrobial stewardship programs (ASPs). 

3. Finding systemic gaps: The study tackles more 

general systemic problems like data management, 
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interdisciplinary communication, and institutional 

responsibility in addition to highlighting clinical 

practices. 

4. Relevance to global health priorities: By 

concentrating on antimicrobial resistance (AMR), the 

research highlights the pressing need for action in 

response to a widely acknowledged healthcare issue. 

5. Actionable Strategies to Improve Stewardship 

Practices: Implementing microbiological testing, 

enhancing documentation systems, and fortifying 

pharmacist responsibilities are just a few of the specific, 

doable suggestions the study makes for enhancing 

stewardship. 

Limitations of the Study: 

1. Limited microbiological data: The absence of 

routine swab testing limits the ability to correlate 

prescribing practices directly with pathogen profiles or 

resistance patterns. 

2. The study was conducted on a few centers within 

a specific region: it was limited to some hospitals in 

Benghazi because approval could not be obtained from 

certain hospitals to conduct this research, so its findings 

may not be generalizable to other regions or countries 

with different healthcare systems or resource levels. 

 

RECOMMENDATION 
1. Establish clear and standardized protocols for 

documenting comorbidities and medication 

histories within patient records to enhance the 

accuracy of clinical decision-making. 

2. Implement Electronic Medical Records (EMR) 

systems that incorporate mandatory fields for 

comorbidities, medication history, and 

antimicrobial use to facilitate comprehensive 

patient data management. 

3. Ensure that clinical sample collection occurs 

before the initiation of antibiotic therapy to 

enable targeted treatment and minimize 

unnecessary reliance on broad-spectrum 

antibiotics. 

4. Integrate routine assessments of organ function 

into patient care protocols, particularly for 

individuals receiving potentially nephrotoxic 

or hepatotoxic medications, to monitor and 

mitigate risks. 

5. Mandate Antibiotic Stewardship Programs 

(ASPs) as a core component of hospital policy, 

ensuring leadership support and integration 

into daily clinical workflows, while enhancing 

pharmacist involvement in antibiotic selection, 

dosing adjustments, and monitoring for 

adverse drug events to optimize 

interdisciplinary collaboration and promoting 

evidence-based prescribing practices. 
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