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Impact of Hypothermic Oxygenated Machine Perfusion on Ischemia-Reperfusion Injury in Liver
Transplantation: Stratified Analysis Based on Donor Age
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Fondazione Policlinico Universitario Agostino Gemelli, Rome, Italy

Abstract:

*Purpose: Hypothermic oxygenated machine perfusion (HOPE) exhibits superior outcomes in liver transplantation
(LT), particularly for marginal donors. Grafts from donors aged over 65 years (O65y) are classified as marginal due to
their heightened susceptibility to ischemic damage, unlike those from donors under 65 years (U65y), who demonstrate
enhanced graft perfusion along with lower incidences of heart failure, chronic obstructive pulmonary disease (COPD),
and vascular diseases. The peak post-LT transaminase levels (ALT and AST) serve as critical parameters reflecting
ischemia-reperfusion injury. This study investigates the influence of HOPE on transaminase levels among U65 and
065 donors, aiming to elucidate HOPE's effect on hepatocellular damage across different age groups.

*Methods: Data were analyzed for consecutive LTs performed from January 2019 to February 2025 at our center.
Clinical-demographic characteristics of both donors and recipients, LT data, and post-LT outcomes were meticulously
collected. Post-LT peak ALT and AST levels were evaluated, and the differential benefit of HOPE was calculated for
both U65y and O65y donors, comparing those with and without HOPE.

*Results: Among the 209 LTs conducted at our center, participants were divided into four subgroups based on the two
variables (U65/065 and with/without HOPE). Of these, 108 LTs used donors U65y and 101 utilized O65y donors, with
HOPE applied to 16 U65 and 23 065 donors (Figure). The four subgroups exhibited homogeneity in recipient and LT
characteristics. The differential benefit analysis revealed a significant role for HOPE in reducing the median peak
transaminase levels in U65y compared to O65y, with AST levels showing a decrease of -329 UI/L versus -117 Ul/L
(differential benefit: 212 UI/L, p < 0.05) and ALT levels decreasing by -260 UI/L versus -3 UIl/L (differential benefit: 257
UI/L, p < 0.05).

*Conclusions: HOPE demonstrated a reduction in peak transaminase levels, with the most pronounced laboratory
advantages observed in U65y donors due to a higher rate of functional hepatocytes being less exposed to ischemic
conditions. The application of HOPE should consider the extent of improvement in outcomes, especially for hepatic
grafts with enhanced potential performance.
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