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Evaluating Vancomycin Supratherapeutic Dosing and Associated Acute Kidney Injury: A Novel Correlation Factor Equation Applied in anAntimicrobial Stewardship Program
THE REVIEW HAS BEEN DONE IN RED COLOURED FONT
Abstract:
This study evaluates the relationship between vancomycin supratherapeutic dosing and acute kidney injury (AKI) through a novel correlation factor equation within an antimicrobial stewardship program. Vancomycin, commonly used to treat serious infections like MRSA, has been associated with increased nephrotoxicity risks, particularly when dosed above recommended therapeutic levels. The correlation factor equation was designed to quantify the association between supratherapeutic dosing and AKI incidence in hospitalized patients. Data from 386 patients over a 12-month period revealed an 8.8% incidence of AKI, though none were linked to supratherapeutic vancomycin dosing (AUC > 600 mg·h/L), resulting in a correlation factor of 0%. This finding underscores the importance of the correlation factor as a quantitative tool to assess dosing safety while emphasizing the need for its integration with ongoing pharmacy audits to optimize vancomycin use and enhance patient outcomes.
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Introduction
Vancomycin has long been a cornerstone in the treatment of methicillin-resistant Staphylococcus aureus (MRSA) and other serious infections [1]. However, recent studies have increasingly underscored the nephrotoxicity risks associated with its use [2], particularly when dosing exceeds recommended therapeutic levels (AUC/MIC greater than 600 mg.h/L) [3-4]. The incidence of acute kidney injury (AKI) related to vancomycin therapy has raised significant concerns regarding the implications of supratherapeutic dosing, highlighting the urgent need for ongoing reevaluation of dosing strategies within antimicrobial stewardship programs.
Mechanistically, vancomycin inhibits bacterial cell wall synthesis, making it a vital agent in managing various infections caused by multidrug-resistant organisms, including hospital-acquired infections [1]. Supratherapeutic dosing, especially when administered continuously for more than 48 hours, poses a heightened risk of AKI, which can range in severity from mild dysfunction to severe conditions requiring dialysis [5]. Risk factors for vancomycin-induced nephrotoxicity include prolonged therapy, higher doses, and the concurrent use of nephrotoxic agents [6-7].
To mitigate these risks, several acute care pharmacy departments have implemented protocols that require healthcare providers to consult with pharmacists on vancomycin cases. These “dose per pharmacy” protocols ensure that indications and durations of therapy are clearly defined, allowing clinical pharmacy teams to evaluate the appropriateness of vancomycin use and calculate dosing based on established pharmacokinetic equations and predictive models. 
Antimicrobial stewardship programs play a crucial role in optimizing the use of antimicrobials, combating resistance, and improving patient outcomes [8]. They are typically responsible for evaluating vancomycin dosing through the tracking of key performance indicators, including rates of vancomycin-induced AKI [9].
Our project proposes a novel correlation factor aimed at differentiating AKI associated with supratherapeutic doses of vancomycin from that related to the natural progression of the disease and treatments within therapeutic window. By refining our understanding of these associations, we can enhance patient safety, ensure more effective use of vancomycin in clinical practice, and provide an objective way for pharmacists to monitor compliance with vancomycin on an institutional level. 
Highlight the innovative aspect of using a new "correlation factor equation" to link vancomycin dosing with AKI incidents. Confirm if this is emphasized sufficiently and if the introduction justifies the research's importance.
Methods
1- Development of the Correlation Factor Equation
The correlation factor equation was developed to quantitatively assess the relationship between supratherapeutic vancomycin dosing and the incidence of acute kidney injury (AKI).The equation is constructed using several key variables that reflect the patient population and the clinical context of vancomycin use:
A. Total Patients on Vancomycin (Pts_VANC): This variable represents the total number of patients who received vancomycin for more than 48 hours during the study period. This metric provides a baseline population from which we can derive meaningful insights regarding AKI incidence.
B. Patients with AKI (Pts_VANC_AKI): This variable counts all patients who developed any stage of AKI while being treated with vancomycin for over 48 hours. This includes patients classified according to the Kidney Disease: Improving Global Outcomes (KDIGO) criteria, which stratifies AKI into different stages (one to three) based on the degree of renal impairment [10].
C. Patients with AKI and Supratherapeutic Dosing (Pts_SUPRA_VANC_AKI): This subset identifies patients who not only developed AKI but also received supratherapeutic doses of vancomycin, defined as an AUC greater than 600 mg.h/L, during their treatment period. By isolating this group, we can assess the specific impact of high-dose vancomycin on renal outcomes.
2- Equation Construction
The correlation factor equation is structured as follows:
A- AKI%(VANC>48h) = (Pts_VANC_AKI / Pts_VANC) * 100%
B- AKI%(VANC_SUPRA>48h) = (Pts_SUPRA_VANC_AKI /Pts_VANC)*100%
C- VANC_SUPRA:AKI Correlation % = 100 – [(AKI% VANC>48h - AKI% VANC_SUPRA>48h) / AKI%VANC>48h]*100% 
3- Data Collection and Analysis
Data was collected from patients receiving vancomycin therapy in an inpatient hospital setting over a 12-month periodfrom Sep 1st, 2023, to Sep 1st,2024. The patient cohort included individuals with various underlying conditions who were prescribed vancomycin for the treatment of serious infections, including MRSA.

The analysis involved 2 steps:
· Patient Selection: Inclusion criteria encompassed all patients who received vancomycin for more than 48 hours during their hospital stay. Exclusion criteria were applied to eliminate confounding variables of those with pre-existing acute kidney disease and patients missing multiple vancomycin levels and serum creatinine monitoring.
· Data Collection: Comprehensive data were collected from electronic medical records, including patient demographics, clinical indications for vancomycin use, dosing regimens (specifically AUC calculations), and laboratory results indicating renal function (serum creatinine levels) and Vancomycin levels.
Results
Data collected over a 12-month period is presented in Table-1, focusing on applying the newly proposed correlation factor for assessing AKI in patients undergoing vancomycin therapy for more than 48 hours. The analysis revealed that a8.8% of patients developed AKIduring this treatment window; however, it is noteworthy that none of these cases were associated with vancomycin dosing at an AUCexceeding 600 mg.h/L. Consequently, the calculated correlation percentage of AKI associated with vancomycin dosing above the 600 mg.h/L threshold was found to be zero.
Discussion 
The results of this study underscore the utility of the newly developed correlation factor equation, which provides valuable insights into the relationship between supratherapeutic vancomycin dosing and acute kidney injury (AKI). Importantly, this equation is not intended to replace prospective auditing of vancomycin therapy; rather, it serves as a complementary tool for evaluating dosing practices within pharmacy initiatives as part of antimicrobial stewardship programs.
The primary aim of the correlation factor is to enhance the assessment of vancomycin use by offering a quantitative measure of safety outcomes associated with dosing practices. Isolating AKI cases linked to supratherapeutic dosing and integrating this correlation into routine pharmacy initiatives enables healthcare providers to track key performance indicators related to vancomycin safety.The closer the correlation factor to Zero, the less association between AKIs with supratherapeutic dosing of Vancomycin. 
Critical Insight: The discussion presents the correlation factor as a complementary tool to vancomycin therapy audits. Suggestions for improvement:
· More comparisons to other nephrotoxicity studies involving vancomycin would strengthen this argument.
· The conclusion should address whether this method can be applied in different hospital settings or if its utility is limited to specific scenarios.

In summary, the correlation factor equation presented here has the potential to enhance the evaluation of vancomycin dosing within pharmacy-led initiatives. While it offers valuable insights into nephrotoxicity risk, it should be used alongside existing auditing practices to foster a comprehensive approach to patient safety. By combining these strategies, healthcare institutions can navigate the complexities of antibiotic therapy and mitigate the risks associated with higher doses of vancomycin administration.







Table 1: 12-month parameters for AKI and its association with supratherapeutic vancomycin dosing. 
	Parameter
	12 Months Duration 

	Pts_VANC
	N=386

	Pts_VANC_AKI
	Stage 1 AKI, N=24  Stage 2 AKI, N=2    Stage 3 AKI, N=8

	Pts_SUPRA_VANC_AKI
	N=0

	AKI%(VANC>48h)
	8.8%

	AKI%(VANC_SUPRA>48h)
	0%

	VANC_SUPRA:AKI Correlation %
	0%
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Discussion
5. Structure and Writing
· Flow: The manuscript is generally well-structured, but minor improvements in transition between sections might enhance readability.
· References: The references seem appropriate, with seminal works cited, but double-check for the latest guidelines and studies on vancomycin toxicity.




