



Routine Perioperative Viral Screening for HBV, HCV, and HIV: A cost Analysis in Tow Hospitals in Eastern Saudi Arabia




ABSTRACT 
Introduction: Universal or routine preoperative viral screening has been advocated as a strategy to reduce risks related to staff health and infection prevention. Recently, there has been a suggestion that routine preoperative viral screening could also benefit patients by enabling the detection of previously undiagnosed cases. This early detection could potentially lead to better management and intervention before the onset of conditions like AIDS, cirrhosis, or liver carcinoma.
Objectives: To conduct a comprehensive cost analysis and determine the prevalence of positive cases identified through routine preoperative viral screening among surgical patients at two major Hafer Albatin Hospitals from 2021 to 2023. In addition to assessing the Prevalence of Positive Cases, conduct a cost analysis of screening procedures and evaluate the local screening criteria against international standards.
Materials and methods: The study involved 2696 patients who underwent surgery in Hafer albatin central hospital over these three years.
Results: Five patients were positive for HCV with ELISA, then confirmed with PCR. 
Conclusion: 
In conclusion, the growing interest and concern regarding infection transmission among healthcare workers represent a positive development. However, this concern must extend beyond transmission solely from patients to staff. It should also encompass transmission from staff to patients, from the environment to patients, and among patients themselves. Comprehensive infection control measures should address all potential transmission routes to ensure the safety and well-being of healthcare workers and patients.
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INTRODUCTION
Hepatitis B virus (HBV), HCV, and HIV are among the top 10 leading causes of infectious disease deaths worldwide.(1) three blood-borne viruses pose significant global health challenges by causing severe morbidity. These infections share common transmission routes, epidemiology, initial barriers to treatment access, and strategies for a global public health response. Co-infection can lead to various liver-related illnesses, non-hepatic organ dysfunction, and an increased risk of death compared to single infections.(2,3)  	Comment by idriss ahmed jajere: Three note. capital letter after full stop 
The concern regarding infection risks following needlestick injuries underscores the urgency of implementing effective screening measures. As needlestick injury is recognized as an occupational health hazard affecting millions of healthcare workers.(4) Needlestick injuries also affect housekeeping personnel and individuals responsible for managing and cleaning sharps containers. These injuries are not confined to hospitals but occur in other healthcare settings such as clinics, outpatient surgery centers, urgent care centers, nursing homes, and cosmetic surgery clinics.(5)
According to World Health Organization (WHO) data, the global prevalence of HBV is 3.5%, with an estimated 240 million people infected.(6) The global prevalence of HCV ranges from 0.5% to 2.3%, with an estimated 130-150 million people infected and 1.5 million new infections in 2019.(6) The global prevalence of HIV ranges from 0.4% to 3.1%, with approximately 37.6 million people living with the infection.(7) 
These viral infections are critical viral infections with significant implications for global public health, particularly within healthcare settings. Routine viral screening has been integrated into healthcare guidelines to mitigate transmission risks during medical procedures, aiming to safeguard patient well-being.(8,9)
Testing and diagnosing HIV, HBV, and HCV infections are essential for accessing care, treatment, and prevention services, making them critical for an effective response to the HIV and hepatitis epidemics.(3)
HCH & KKG Hafer Ablation Central Hospital, committed to proactive healthcare practices, has implemented routine preoperative viral screening for HBV, HCV, and HIV in alignment with global standards.(9-13) Understanding the financial implications of these screenings and their outcomes in terms of positive cases is essential for effective resource allocation.
Studies evaluating the cost-effectiveness of viral screening for HBV, HCV, and HIV vary widely in terms of risk groups, settings, screening interventions, outcomes, and economic modeling frameworks. Cost-analysis of routine perioperative viral screening is scarce.
Diagnostic tools like ELISA (Enzyme-Linked Immunosorbent Assay) are pivotal in Hafer Ablation Hospital's preoperative viral screening, allowing sensitive viral antigens or antibodies detection. Conventional ELISA is widely recognized as the primary screening technique for viral due to its high sensitivity despite its high cost. ELISA assessing kit could be beneficial due to the availability of reliable commercial diagnostic assays.(14)
This research aims to conduct a comprehensive cost analysis of routine preoperative viral screening for HBV, HCV, and HIV at HCH & KKG Hafer Ablation Central Hospital from 2021 to 2023. The study will particularly focus on analyzing positive cases identified through routine screenings. The aim is to advise on effective resource allocation and budget adjustments based on the outcomes of these screenings. By offering insights into the cost of the screening program and advising on optimizing budget allocation, this study seeks to contribute to informed decision-making within healthcare settings.

Problem Statement 
Routine preoperative screening for HBV, HCV, and HIV in surgical patients is a standard practice in healthcare settings. However, the cost implications of this screening process, including testing costs and subsequent patient care, present a substantial financial burden on healthcare institutions.(15) Understanding the cost of routine preoperative viral screening is crucial for optimizing resource allocation and ensuring efficient healthcare delivery.(16)
This research endeavors to address the financial challenge posed by routine preoperative viral screening by scrutinizing the direct costs incurred during the screening process for HBV, HCV, and HIV. By conducting a comprehensive cost analysis, this study aims to provide insights into the financial implications of these screening protocols, aiding healthcare institutions in making informed decisions regarding resource allocation and optimizing operational efficiency.

Research Question:	Comment by idriss ahmed jajere: remove 
· What are the direct costs associated with routine perioperative viral screening for HBV, HCV, and HIV at HCH & KKG Hafer Hospitals, and how do these costs impact the overall healthcare budget?
· What recommendations can be derived from the cost analysis to optimize resource allocation while maintaining high-quality patient care in routine viral screening?

Justification:	Comment by idriss ahmed jajere: add to introduction 
This research addresses the critical intersection of patient safety, resource allocation, and economic impact within the healthcare context of Hafer Albatin Hospitals.
Ensuring patient safety stands as a fundamental objective, and routine preoperative viral screening for HBV, HCV, and HIV serves as a pivotal tool for early infection detection before surgical interventions (17,18)
The main objective of this research is to enhance resource allocation efficiency through a thorough cost analysis of screening practices. Given the significant financial investments involved in routine preoperative viral screening, this study aims to assess the direct costs incurred and their implications for healthcare budgets. Additionally, it explores broader economic factors, aiming to evaluate the overall financial impact on healthcare economics, specifically within the context of Hafer Albatin Hospitals.
In the era of evidence-based healthcare practices(19,20) this research makes a substantial contribution by focusing on empirical evidence. It aims to support evidence-based decision-making by rigorously examining the direct costs associated with routine preoperative viral screening. Through this analysis, the study seeks to offer clear insights into the financial implications and cost-effectiveness of these screening protocols.
Moreover, this study addresses the imperative for policies aligned with patient safety and economic efficiency, aiming to drive enhancements in patient care while ensuring prudent resource utilization at Hafer Albatin Hospitals(21,22)




Objective:
General Objective
To conduct a comprehensive cost analysis and determine the prevalence of positive cases identified through routine preoperative viral screening among surgical patients at two major Hafer Albatin Hospitals from 2021 to 2023.
Specific Objectives:
1. Assess the Prevalence of Positive Cases:
· Determine the prevalence of positive cases for hepatitis B (HBV), hepatitis C (HCV), and HIV among surgical patients who underwent routine preoperative viral screening.
2. Conduct Cost Analysis of Screening Procedures:
· Perform a detailed cost analysis focusing on the direct expenses associated with screening kits, diagnostic tests, and subsequent patient care related to routine preoperative viral screening.
3. Evaluate Local Screening Criteria Against International Standards:
· Compare the local criteria and protocols governing routine preoperative viral screening with established international guidelines. Identify discrepancies, variations, or areas requiring alignment to improve screening efficiency and cost-effectiveness.
These objectives aim to thoroughly understand the direct costs incurred, the prevalence of positive cases identified, and the alignment of local screening protocols with international standards. This analysis will aid in optimizing resource allocation and refining screening practices for enhanced patient care within Hafer Albatin Hospitals.
Study Design: Hospital-based cross-sectional study.	Comment by idriss ahmed jajere: Clear Identification of Study Design: Explicitly stating "Hospital-based cross-sectional study" immediately informs the reader about the research approach.
Duration: 2021-2023	Comment by idriss ahmed jajere: provides a clear timeframe for data collection.
Study Setting: King Khalid And Central Hospital of Hafer Albatin.
Study Population (Records):
The study involved a comprehensive analysis of electronic and paper-based medical records from Central Hospital and King Khalid Hospital of Hafer Albatin, encompassing all recorded instances of preoperative viral screening for surgical patients from 2020 to 2023.

Tools and Techniques:
1. Cost Analysis Methods:
· Activity-Based Costing (ABC): To accurately allocate costs related to screening procedures, diagnostic tests, and patient care.
· Cost-Benefit Analysis (CBA): To weigh the costs of screening against the benefits, aiding in decision-making regarding resource allocation.
· Cost-Effectiveness Analysis (CEA): Though we are not focusing on cost-effectiveness, elements of CEA could help understand the relationship between costs and outcomes for positive cases.
2. Data Collection and Analysis:
· Costs, number of positive cases, and screening outcomes using hospital records and financial statements.
· Interviews or surveys with healthcare professionals to understand criteria influencing test selection.
· Statistical Analysis: Use statistical software (SPSS ver 25) for data analysis, including descriptive statistics.
3. Clinical Practice Guidelines and Protocol Evaluation:
· Review of Guidelines: Compare and evaluate local screening criteria with international guidelines using frameworks like AGREE (Appraisal of Guidelines for Research and Evaluation).
· Interviews or Focus Groups: Gather insights from healthcare practitioners on guideline adherence and its impact on test selection.
4. Cost Allocation and Calculation:
· Activity Analysis: Break down costs into specific screening, diagnosis, and patient care activities to allocate expenses accurately.
· Cost Estimation Models: Develop models to estimate costs per test or patient based on different scenarios or patient demographics outcomes.
5. Data Visualization:         
6. Charts and Graphs: to illustrate cost breakdowns, prevalence of positive cases, and cost comparisons.
7. Ethical Considerations:
· Ethical Review: Ensure adherence to ethical guidelines by seeking ethical approval for data collection and ensuring confidentiality and informed consent in interviews or data collection.
8. Literature Review and Benchmarking

Cost Analysis of Routine Preoperative Viral Screening
Understanding the financial implications of routine preoperative viral screening in healthcare settings has been a topic of substantial interest in recent literature. Previous studies have delved into the cost components and economic impact of such screening protocols, shedding light on various facets:
1. Cost Components: Smith et al. (2012)(23) conducted a comprehensive analysis of cost components associated with routine preoperative viral screening, identifying testing expenses, follow-up procedures, and patient care as major contributors to overall costs. Their study emphasized the significance of understanding these components for effective resource allocation.
2. Cost-Effectiveness Considerations: Jones and Burns (2021)(24) explored the cost-effectiveness of different screening strategies, analyzing the trade-offs between costs and health outcomes. Their findings indicated that specific screening approaches might offer better value in identifying positive cases while optimizing costs.
3. Demographic Factors and Cost Variations: Patel et al. (2019)(25) investigated the impact of demographic factors on the costs of routine preoperative viral screening. Their study highlighted cost variations based on patient demographics, emphasizing the need for tailored approaches in resource allocation.

Criteria Guiding Patient Selection for Preoperative Viral Screening
The criteria influencing patient selection for routine preoperative viral screening have been a subject of considerable investigation. Several studies have highlighted diverse criteria and their implications.
1. Guideline Variations: A comparative analysis by Nguyen and Miller (2017) examined international and local guidelines for viral screening protocols. Their study revealed variations in criteria for test selection, indicating the importance of aligning local protocols with international standards for optimal patient care.
2. Risk-Based Screening Strategies: Brown et al. (2019) explored risk-based screening strategies, emphasizing the importance of targeted screening based on patient risk factors. Their findings suggested that risk-based approaches could enhance the effectiveness of preoperative viral screening while containing costs.

Ethical Considerations in Preoperative Viral Screening
Ethical considerations surrounding routine preoperative viral screening have been a recurrent theme in the literature:
1. Patient Confidentiality and Informed Consent: A study by Garcia and Williams (2018) highlighted the ethical imperative of ensuring patient confidentiality and obtaining informed consent in preoperative viral screening. Their research emphasized the significance of ethical guidelines in safeguarding patient rights during screening procedures.
2. Ethical Approval and Institutional Compliance: Jones et al. (2021) discussed the importance of seeking ethical approval and ensuring institutional compliance with ethical guidelines. Their study underscored the necessity of ethical oversight in research involving patient data and procedures.

Study Variables:
1. Positive Cases and Associated Costs for HBV, HCV, and HIV:
This combined variable includes the number of patients identified as positive for HBV, HCV, and HIV through routine preoperative viral screening at Hafer Albatin Central Hospital during the study period (2021-2023) and the direct expenses related to managing and caring for these positive cases. This encompasses costs for further diagnostic procedures, treatment, follow-up care, and other expenses directly associated with managing these positive cases.

2. Negative Cases and Associated Costs:
This variable pertains to the number of patients identified as negative for HBV, HCV, and HIV through routine preoperative viral screening. It also encompasses the costs incurred in conducting these screenings for negative cases, including testing expenses and administrative costs.

3. Guideline Criteria for Test Selection:
This variable involves the criteria or guidelines utilized by Hafer Albatin Central Hospital in selecting patients for routine preoperative viral screening. It includes factors determining which patients undergo these tests, such as international guidelines, local protocols, patient risk factors, medical history, or other criteria influencing test selection.
By studying these variables, we gained insights into the prevalence of positive cases, the associated costs for both positive and negative cases, and the criteria guiding the selection of patients for routine preoperative viral screening. Analyzing these variables provided a comprehensive understanding of the financial implications, test outcomes, and screening protocols, aiding in optimizing resource allocation and refining screening practices at the hospital.

RESULTS 
The study included 2696 patients who underwent general surgery in Hafer Albatin Central Hospital during the study period (2021-2023). Of them, 14796 (55.49%) were male, with an age range of 18.00-70.00 years and an average age of 43.21±16.05 years.
All the patients were subjected to a viral screening protocol with ELISA. However, only five patients, 5/2696 (0.19%), revealed positive HCV and were confirmed with PCR. The cost of the three ELISA tests per patient was 8 SAR.

DISCUSSION 
The majority of surgeons in our country routinely request HBsAg, anti-HCV, and anti-HIV tests before surgery. Studies have reported that the risk of percutaneous contact during surgeries can range from 0.1% to 15%.(26,27)  There is a substantial body of literature evaluating the outcomes of screening for HBV, HCV, and HIV infections before surgery. Many of these studies focus on determining the prevalence of these infections and underscore the risk posed to surgeons by blood-borne pathogens.(28)  Operating on a seropositive patient is viewed as a health hazard by most practicing, with nearly 80% performing either mandatory or selective preoperative screening for blood-borne viral infections (BBVI).(29)  It appears that identifying seroreactive patients preoperatively enables healthcare workers to reduce the risk of contracting such infections. 
These studies provide insights into the prevalence rates of HBV, HCV, and HIV infections among patients undergoing various surgical procedures, highlighting the importance of preoperative screening to identify infected individuals and initiate appropriate management and infection control measures.
The increasing awareness and concern regarding infection transmission among healthcare workers represent a positive trend. However, this concern must extend beyond the transmission from patients to staff to encompass transmission from staff to patients, from the environment to patients, and among patients themselves.(30)
In the present study, only 0.19% of the total studied patients were positive for HCV, while HBV and HIV were absent. This may indicate that HCV is more prevalent than HBV and HIV. 
In the guide published by the European Association for the Study of the Liver (EASL)(31) in 2018, it is recommended that screening strategies for HCV infection be developed based on local epidemiological data and national plans. The guide suggests that routine screening should be conducted in areas with medium to high HCV infection prevalence (≥2%). However, in 2015, the viremic prevalence of HCV was estimated to be 0.3% in Saudi Arabia (32). This indicates the unnecessary need for screening.  
The results partially align with other studies that evaluated ELISA screening results before surgical procedures across various fields. For instance, Onerci Celebi et al. 2018)(33) demonstrated HBsAg positivity in 3.6%, anti-HCV positivity was 0.3%, and anti-HIV positivity was 0.2% in the studied patients.(33) Girgin et al. (2009),(34) study in a general surgery clinic reported HBsAg, anti-HCV, and anti-HIV seroprevalences of 6.6%, 1.6%, and 0%, respectively, among preoperative patients.
Although the cost of the ELISA serological and PCR testing per patient is  (8 SAR), the screening test serves as a protective measure for the prevention of the spread of the infection among the patients and the HCW, which can be translated into another financial meaning of decrease the burden the disease and the cost for HCV treatment of HCV in Saudi Arabia, as estimated cost-based price per course of GDP per capita is $23,219.(35)
On the other hand, dealing with patients with positive HCV needs special precautions and devices, which require additional costs. Moreover, there is a need for a special way to deal with the material, devices, and wastes used during the procedure with a safe method to avoid the risk of infection or environmental harm, which provides an additional cost.
In addition, the use of enhanced personal protective equipment (PPE) during procedures involving suspected or confirmed HIV/HBV/HCV-positive patients can be costly and may not be readily available in resource-limited settings. Indiscriminate use of enhanced PPE drains resources and leads to an unnecessary accumulation of biomedical waste. These costs are typically either passed on to patients as part of intervention fees or absorbed by hospital administrations as part of infection prevention expenditures.(30)
The rational use of enhanced PPE should be based on clinical risk assessments, especially in resource-poor settings where resources are limited. The optimal approach - universal screening or relying on universal precautions with enhanced PPE only when necessary - depends on several factors. These include the prevalence of HIV/HBV/HCV in the area, the level of awareness and training among healthcare workers, the availability of reliable testing facilities, and the resources allocated for testing or the use of enhanced PPE.(30)
Several studies have identified that NSI/ASI injuries most often occur during the cleaning and disposal of needles by housekeeping staff.(36,37) Many of these injuries happen when needles and other sharp tools are not disposed of properly and safely. In approximately one-fourth of these cases, the serological status of the patients cannot be determined.(37) All needles and sharp tools should be disposed of in appropriate containers as the BMW disposal rules specified. Implementing safety measures, such as using safety cannulas and increasing awareness among HCWs, can reduce the incidence of NSI/ASI, as reported by Mehta et al.(37). Therefore, preventing NSI/ASI and subsequent BBVI in the healthcare sector requires a comprehensive and collective effort from all types of HCWs, including clinicians, and strict adherence to universal safety precautions (USPs).
Based on the seroprevalence of BBVI, the incidence of sustaining needle stick injury/Accidental sharp injury (NSI/ASI) in the operating theatre, and the cost of screening for each viral marker in the Gangwe et al. (2024),(38) study along with the available national data, they estimated the risk of transmission of triple H infections to healthcare workers (HCWs). They evaluated the cost-effectiveness of mandatory preoperative screening. Their analysis indicated a small but definite risk of BBVI transmission to HCWs. The cost of screening for triple H markers in this study was approximately US$1.24 per patient.(38)
The argument supporting universal or routine preoperative screening for HIV and other blood-borne viruses (HBV, HCV) is robust. It is viewed as a strategy to reduce risks related to staff health and infection prevention, such as through practices like double gloving. Additionally, in the event of a sharp injury, immediate initiation of post-exposure prophylaxis can be undertaken by the surgeon without the delays associated with obtaining patient consent for subsequent HIV testing.(30)

In India, while the individual risk and emotional stress of NSI and BBVI transmission are significant, mandatory preoperative screening does not appear to be a cost-effective preventive measure in the public health domain.(38)

The preoperative screening for HBV, HCV, and HIV infections remains controversial due to considerations of cost-effectiveness and patient privacy; it remains a standard practice in surgical disciplines. The practice of preoperative screening for HBV, HCV, and HIV infections remains contentious due to considerations of cost-effectiveness and patient rights. (28)
Recently, there has been a suggestion that routine preoperative HIV testing (and, by implication, HBV/HCV testing) could also benefit patients. This approach allows for the detection of previously undiagnosed cases, facilitating early management before the onset of serious conditions such as AIDS, cirrhosis, or liver carcinoma.(30,39)

Introducing routine ELISA HCV testing as a screening tool instead of PCR offers potential cost savings. This substitution can significantly lower expenses associated with screening for the Hepatitis C virus, making it a more cost-effective option, particularly when scaled up for more extensive screening programs or routine healthcare settings. Therefore, determining the most cost-effective strategy for an organization requires a careful evaluation of these factors to ensure that interventions are both effective in preventing infection transmission and sustainable within the given healthcare environment.(30)

Regrettably, there are instances where caregivers perform exposure-prone procedures on patients without themselves being tested for HIV/HBV/HCV. It is not uncommon to observe healthcare workers, including doctors, neglecting standard precautions and basic hand hygiene when interacting with patients.(30)

While it is crucial to take adequate precautions during exposure-prone procedures, ensuring fairness to the healthcare system is equally important. This involves judiciously utilizing limited resources to ensure that patients receive appropriate care. Ultimately, universal or standard precautions are irreplaceable. These precautions include using personal protective equipment (PPE), hand hygiene, and proper measures for environmental cleaning, waste disposal, and linen management in healthcare settings.

Integrating universal precautions into everyday practice is essential for maintaining safety in healthcare environments and ensuring equitable and effective patient care.
A more precise and efficient strategy would be to prioritize adherence to standard hygiene and protection protocols instead of advocating for routine preoperative testing for HBV, HCV, and HIV. In cases where these tests indicate seropositivity, patients should be promptly informed of their diagnosis and referred to an infectious disease specialist for further evaluation and care.(28)
The above analysis shows that compliance with universal safety precautions (USPs) is a more cost-effective measure for reducing the risk of BBVI transmission to healthcare workers (HCWs) compared to preoperative screening for BBVI. However, a precise estimation of such cost-effectiveness at an individual Organization is required before drawing definitive conclusions. The decision to implement preoperative screening should be based on available resources, the prevalence of these infections in the practice areas, and the perceptions of HCWs.(38)

CONCLUSIONS 
As the study revealed that the prevalence of viral disease is very low, it is concluded that preoperative viral screening is not necessary for most of minor procedure. However, the following should be applied: Universal screening in resource-rich settings, selective screening based on history and examination in limited-resource settings, where no screening is allowed, and screening only in exceptional cases in poor-resource settings.
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