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Mitochondrial Injury and Function Comparing Hypothermic and Normothermic Machine Perfusion in Human Livers

Karakaya OF MD, Jiao C MD, Sun K MD, Yoval Sanchez B MD, Satish S MD, Panconesi R MD, Yildirim SF MD, Walsh Fernandez
F MD, Crasta G MD, Cadinu LA PhD, Eshraghi N MD, Wehrle CJ MD, Miller CM MD, Fairchild RL PhD, Hashimoto K MD/PhD,
Galkin A PhD, Schlegel A MD/MBA

Introduction: Normothermic Machine Perfusion (NMP) is increasingly used for clinical liver transplantation in the US. In contrast,
FDA-approval for hypothermic-oxygenated perfusion (HOPE) is currently awaited while in routine use in Europe. This study
compares mitochondrial function and downstream reperfusion injury in human livers undergoing HOPE or NMP.

Methods: Discarded human livers underwent NMP (OrganoxQ) or HOPE (VitaSmartO). Both techniques were applied after static
cold storage. Perfusate and liver tissue were obtained before and during perfusion to compare mitochondrial metabolism, complex
protein efficiency, cellular energy content (ATP) and downstream inflammation (perfusate cytokines and damps). Liver histology
focused on vascular and mitochondrial injury through fluorescence anti-complex | staining.

Results: Overall, 100 human livers were included; 50 underwent HOPE and 50 NMP. The median cold ischemia before perfusion
was comparable with 6 and 6.4 hrs in HOPE and NMP (p=0.5959), respectively. Mitochondrial injury measured by perfusate Flavin
Mononucleotide (FMN) equally identified metabolically favorable livers during both perfusion techniques. Perfusate FMN release
was significantly higher during NMP compared to HOPE (p<0.0001). Significantly more proinflammatory/injury molecules were
released during NMP compared to HOPE as measured through higher syndecan-1 and Hmgb-1 perfusate levels (both p<0.0001).
Tissue ATP increased significantly during both perfusions, NMP and HOPE compared to baseline (p<0,0001, p=0,0004,
respectively). Tissue ATP levels were inversely correlated with perfusate FMN release during NMP. Additionally, ATP levels
increased during HOPE. The complex-1 catalytic competency as measured by the relative contribution of complex | to total NADH-
oxidation was significantly higher with HOPE vs. NMP. Impaired complex-| function was further supported by more anti-complex |
positivity after NMP compared to HOPE (Figure 1).

Discussion: HOPE protects mitochondria from reperfusion injury demonstrating better complex I-V function and less overall
inflammation compared to NMP.
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