Risk of acute kidney injury with vancomycin plus piperacillin/tazobactam versus vancomycin plus meropenem or cefepime: a pharmacovigilance study based on the FDA Adverse Event Reporting System database.
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Introduction. The association between vancomycin (VAN) combined with piperacillin-tazobactam (PTZ)(VAN+PTZ) and increased risk of acute kidney injury (AKI) has been controversial since it was first proposed in 2014.
Aims. This study aimed to assess the differential AKI risk between VAN+PTZ and alternative vancomycin-based regimens (including meropenem, cefepime, or VAN monotherapy).
Methods. Using the Food and Drug Administration Adverse Event Reporting System (FAERS) database from Q1 2004 to Q2 2024, we conducted a disproportionality analysis comparing the reporting of AKI cases between different vancomycin-based regimens. We also compared the risk signal of AKI in VAN+PTZ before and after 2014. To enhance AKI case identification accuracy, we selected representative preferred terms (PT) from the catalogue according to the Kidney Disease: Improving Global Outcomes (KDIGO) criteria and reintegrated them to define the endpoint indicators, including AKI, Severe-AKI, Mild-AKI, and Kidney Injury (KI), and Mild Kidney Injury (Mild-KI).
Results. The AKI risk signal was significantly higher for VAN+PTZ (26.2, 24.4-28.2) compared to VAN plus meropenem (6.0, 5.2-7.0), VAN plus cefepime (20.7, 18.5-23.2), or VAN monotherapy (9.2, 8.8-9.7). For Severe-AKI, VAN+PTZ was associated with a higher AKI risk signal than VAN plus meropenem but did not differ from VAN plus cefepime or VAN alone. The increased signal was primarily driven by events classified as Mild-AKI. Subgroups of critically ill (26.23, 21.5-31.98) and pediatric patients (69.97, 57-85.89) both showed an increased risk signal of AKI with VAN+PTZ. During 2004-2014, VAN+PTZ induced AKI was not significantly different from that induced by VAN plus meropenem/cefepime. The risk signal of VAN+PTZ induced AKI increased significantly after 2015, with ROR increasing from 8.41 (5.6-12.64) in 2004-2014 to 26.52 (24.65-28.54) in 2015-2024.
Discussion. VAN+PTZ was associated with a higher risk signal of AKI than VAN plus meropenem/cefepime or VAN alone, which may be primarily due to Mild-AKI rather than Severe-AKI. When the analysis was limited to 2004-2014, VAN+PTZ did not report an additional risk signal of AKI, while the risk signal increased significantly in 2015-2024. Further randomized controlled trials are warranted to validate these findings. To prevent AKI risk, clinicians may adhere to strict indications for VAN use and consider the potential increased AKI risk of VAN+PTZ.
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Fig. Scanning for drug-inducedAEs based on the FAERS database. The heatmap illustrates the Reporting Odds Ratio for 23 ARF-related AE (with a minimum of 3 cases) in the FAERS database under four vancomycin-based regimens. (vancomycin monotherapy and vancomycin combined with other drugs, including piperacillin/tazobactam, meropenem, and cefepime). Grey areas represent regions where no relevant data is available. KI Kidney injury, Mild-KI Mild Kidney injury, Mild-AKI Mild acute kidney injury, Severe-AKI Severe acute kidney injury, AKI acute kidney injury, SMQ-ARF Acute renal failure, ARF Acute renal failure, SMQ Standardized MedDRA Query
