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Hypothesis 

Deceased donor livers declined for transplantation that pass robust viability criteria using 

normothermic machine perfusion (NMP) can be successfully transplanted with comparable 

recipient mortality and complications with standard orthotopic liver transplantation. 

Introduction/Background 

There is a severe shortage of available donor livers to meet the needs of patients on the waiting 

list. At the same time, around 10% (close to 1000 donors) of deceased donor livers are 

discarded or not even recovered, for fear of poor function following transplant. The majority of 

these livers are discarded based on subjective assessment. Objective criteria are needed for 

assessing these marginal organs. A new technology called NMP has been studied as the 

optimal method to recondition and reclaim marginal livers for transplant. NMP involves a 

portable device that allows the delivery of oxygenated blood and nutrients (similar to ECMO) to 

a liver at body temperature, enabling function of the organ to be tested before transplant. This 

study uses a NMP device, recently completing FDA testing and approved (OrganOx Metra) to 

treat previously discarded human livers for transplantation.  

Methods 

Investigator-initiated, prospective non-randomized, FDA-IDE trial (NCT04483102) comparing 

patients actively listed for primary liver transplant and declined livers under the trial with 

matched patients who receive a liver at our center as well as those listed in the OPTN/UNOS 

database. Donors included if liver is declined by all contacted centers for transplant, with 

asystolic warm ischemia time < 15 minutes, cold ischemic time < 7 hours for cardiac death 

donors and <8 hours for brain death donors. Primary objective is the successful transplant of 

NMP livers based on patient- and graft-survival at 6 months. Secondary objectives are 

assessment of liver graft function and associated recipient morbidity of NMP treated organs with 

measurement of several liver and patient specific outcomes such as proportion of rescued 

livers, rates of primary non-function, and non-anastomotic biliary strictures. Viability testing 

included the following parameters after 4 hours: lactate level < 2.2 mmol/L after 2 hours, 

glucose re-uptake, AST/ALT levels < 7000 U/L and 10,000 U/L each. 

Interim Results  

Fifteen livers accepted for testing on NMP device. Eleven out of 15 livers passed viability testing 

and were transplanted contributing to a 73.3% rescue rate for marginal livers. Nine patients 

surviving with no graft related deaths or primary non-function requiring re-transplantation and no 

instances of biliary strictures.  

Conclusions 

This study has thus far transplanted 11 patients who otherwise would not have received a 

transplant. While still ongoing, results thus far suggest that when evaluated during NMP, livers 

passing viability criteria are safe for transplantation. Use of this technology can reclaim 

countless livers each year and immediately address the current organ shortage faster than other 

methods under investigation. 



 

 


