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            Abstract
Liver transplantation is a highly successful treatment, but is severely limited by the shortage in donor organs. However, many potential donor organs cannot be used; this is because sub-optimal livers do not tolerate conventional cold storage and there is no reliable way to assess organ viability preoperatively. Normothermic machine perfusion maintains the liver in a physiological state, avoids cooling and allows recovery and functional testing. Here we show that, in a randomized trial with 220 liver transplantations, compared to conventional static cold storage, normothermic preservation is associated with a 50% lower level of graft injury, measured by hepatocellular enzyme release, despite a 50% lower rate of organ discard and a 54% longer mean preservation time. There was no significant difference in bile duct complications, graft survival or survival of the patient. If translated to clinical practice, these results would have a major impact on liver transplant outcomes and waiting list mortality.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 / 30 days
cancel any time

Learn more


Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Fig. 1: Image of liver during normothermic machine perfusion.[image: ]


Fig. 2: CONSORT diagram.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 Forest plot for subgroup analysis of peak AST by donor type.
Geometric mean ratio and 95% confidence interval are reported for each subgroup and overall for all groups. DBD group, n = 87 NMP, n = 80 SCS; DCD group, n = 33 NMP, n = 20 SCS.


Extended Data Fig. 2 Post-reperfusion syndrome.
a, Kaplan–Meier plot for one-year survival of patients with two-sided log-rank test. b, Kaplan–Meier plot for one-year graft survival with two-sided log-rank test.


Extended Data Fig. 3 Machine perfusion parameters during NMP.
a, Hepatic artery flow during NMP. b, Portal vein flow during NMP. c, Perfusate pH during NMP. d, Bile production during NMP. a–d, Data are mean ± s.d. of each time point. Actual values are shown in the table. n = 87.

                          Source data
                        


Extended Data Fig. 4 Perfusate lactate levels during NMP.
Scatter graph with trend line showing perfusate lactate levels at different time points during NMP for all transplanted livers. n = 94.

                          Source data
                        


Extended Data Fig. 5 NMP device and circuit.
a, OrganOx metra (generation 1). The NMP device used in the trial. b, OrganOx metra NMP circuit. The liver is perfused via the hepatic artery and portal vein. It drains via the inferior vena cava to a centrifugal pump through which the perfusate passes, via a heat exchanger/oxygenator, to a reservoir or directly into the hepatic artery. The perfusate in the reservoir drains under gravity into the portal vein.


Extended Data Table 1 Detailed breakdown of reasons for discard of NMP liversFull size table


Extended Data Table 2 Post-reperfusion syndrome analysisFull size table


Extended Data Table 3 Extended primary outcome analysisFull size table


Extended Data Table 4 Characteristics and perfusate analysis of livers included in NMP liver quality model developmentFull size table


Extended Data Table 5 Adverse events analysisFull size table


Extended Data Table 6 Detailed breakdown of adverse events in each trial armFull size table
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