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Bridge therapies:  
Auxiliary Grafts to MARS



Concept
• Bridge to transplant  

• Vs 

• Bridge to recovery 

• Hepatic encephalopathy


• Imminent herniation


• Inflammatory mediators /cytokines / toxins / SIRS



Time is running out…
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Auxiliary grafts
• Surprisingly long history - since 1990


• Organ shortage - partial grafts


• High acute liver failure waitlist death


• Borne out of necessity due to lack of current 
immunosuppression


• Ability to STOP immunosuppression once native liver  
recovers


• Toxic liver and risk of handling vs ICP

Belghiti J et al HPB 2004 vol 6 number 2



Heterotopic Auxiliary Liver 
Transplant

Stamfl DA et al reported the first HALT in acute liver 
failure 

15 year female with fulminant Wilson’s disease 

Elevation of intracranial pressures prevented any 
manipulation of the native liver 

Right lobe used 

Needed ABOI orthotopic transplant 27 days later  

But.. showed that the procedure could be 
lifesaving and was feasible 

Stamfl DA et al Gastroenterology 1990



Auxiliary partial orthotopic 
liver transplant

Issues with HALT: 
Space 

Competing venous flow 
PGN 

APOLT: 
2 cut surfaces! 

Space 
Preserves enough liver to regenerate 

Technically tricky  

G Gubernatis et al



LLS APOLT in 2 year old with acute Hep A



Recovery 
• Native liver remnant 


• Immunosuppression for at least 6 
months


• Confirm native hepatic recovery and 
growth 


• HIDA scan and serial CT imaging


• Slow withdrawal of 
immunosuppression


•  Induced rejection and atrophy of 
graft


• Graft hepatectomy if needed



Pick your patient…

• Young adults and children higher regenerative ability


• Preserved hepatic scaffold / pure hepatocyte lost


• Pathologic processes most suitable:


• Hepatitis A and E viral infection


• Paracetamol overdose


• Mushroom poisoning 



Ideal artificial liver
• 1. Detoxification


• 2. Biosynthesis


• 3. Regulation


• Allow bridge to recovery or transplant 

• Purification vs detoxification



Extended criteria donor

I Vokin A Kuo



Static storage vs Machine Perfusion



Ischaemic-Reperfusion-Injury



Machine Perfusion 
systems



OrganOx metra

OrganOx metra 



Machine perfusion devices



Machine Perfusion Options and trials on 
the go…





Tissue Engineering and 
Regenerative Medicine

• 3 decades of research - proper studies rare


• Compared to orthotropic liver transplant benefits minimal


• Tissue revascularisation and integration into host circulation


• Safe metabolically active source of cells


• Hepatocyte transplantation and tissue engineering methods


• Hepatocyte transplantation for metabolic disorders maybe 
acute liver failure

Liver support strategies: cutting-edge technologies
B. Struecker, N. Raschzok & I Sauer Nature Reviews Gastroenterology & Hepatology
03/2014 



Tissue Engineering and 
Regenerative Medicine



Current status of  
Xenotransplantation

• Pioneered in the 1960’s


• Until 2012 longest recorded survival 9 days


• Pig to Non-human Primate (baboon)


• XenoTX immunosuppression protocol developed


• Survival >900 days possible


• Interspecies immune modulated thrombosis and 
coagulopathy 



Albumin Dialysis
• Plasma exchange


• Molecular adsorbent recirculating system MARS


• Tested


• Benefit


• Single pass albumin dialysis SPAD


• Cheaper


• Easier setup and use


• Fractionated plasma separation and adsorption Prometheus



Conclusion 

Liver transplant for fulminant failure 

Many options when organs few and far between 

Most still outside the realms of current clinical practice 

Guidelines govern current practice 

The arsenal of the liver transplant team continues to grow  

Development of skills and understanding should be concentrated 

Refer your patient early  




