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Background

• Shortage of donor organs

• Sub-optimal livers do not tolerate conventional cold storage and there is a high 

discard rate

• Cooling partially slows metabolism but ROS are still generated

• Cooling prevents functional assessment

• This is an even greater problem in higher-risk donors e.g. DCD, fatty liver

• A method of keeping the donor liver in a physiologic state, avoiding cooling and which 

allows for recovery and functional testing is needed.



Background: Normothermic Machine Prefusion



A randomized trial of normothermic preservation in liver 
transplantation. Nature volume 557, pages50–56 (2018)

• 220 liver transplantations, compared to conventional static cold storage

• Normothermic preservation is associated with a 50% lower level of graft injury,

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 or patient survival.



Forest plot of peak AST by donor type



• Livers from high-risk donors are frequently rejected

• This compromises the only increasing and underutilized 

donor resource

#1. Transplantation of discarded livers after viability testing 
with normothermic perfusion: The VITTAL trial
Mergental et al
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Hepatic Steatosis in the Donor Liver

Short- and Long-term Outcomes After Steatotic Liver Transplantation. Arch Surg. 2010;145(7):653-660.

Time to recovery of bilirubin and transaminases

Kaplan-Meier curves of patient (A) and graft (B) survival.
There was no difference in patient or graph survival among the groups,
suggesting no adverse long-term effects of using steatotic grafts, 
even grafts with 35% or more steatosis.



Boteon,Y et al
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• The obesity epidemic has 
changed both liver and donor 
recipient characteristics

• Established data on the safety 
of high macro steatosis grafts 
(HSGs) are based on historical 
data when HCV was the 
predominant liver disease and 
obesity was less prevalent

#4. Widespread obesity and the future of liver transplantation: 
Macrosteatotic liver allografts leads to significantly worse 
outcomes in obese recipients. Northup P, et al



• Donor graft macro steatosis: Greater than or equal to 30% macro steatosis  (HSG)

• Recipient Obesity: High BMI (HBMI) defined as BMI greater than 35 kg/m2 after 

adjustment for ascites at transplant

Definitions



Methods: Study Population



Methods: Analysis Populations



Results: Demographics
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Background: 
Use of HCV positive livers in solid organ transplants
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#7. Multi-Center Study of Age, Frailty, and Waitlist 
Mortality in Liver Transplant Candidates

• Frailty, a construct developed in geriatrics, is a state of decreased 

physiologic reserve. 

• Frailty has been shown to be prevalent and predictive of waitlist 

mortality in adults with cirrhosis of all ages awaiting liver 

transplantation (LT).

• The relationship between frailty, age, and waitlist mortality has not 

been explored.



Methods

• 886 adult LT candidates without HCC at 
JHH and UCSF from 2012-2018

• Liver Frailty Index (LFI) collected at 
outpatient evaluation clinic

• Frail = LFI ≥ 4.5

• Prefrail= LFI 3.2 to < 4.5

• Robust= LFI < 3.2



Methods

• Older candidates : age ≥ 65

• Outcomes:

• Components of LFI score by candidate age (older vs. younger with Wilcoxon 

rank sum test

• Waitlist mortality, frailty and candidate age association with competing risks 

regression and interaction term



Results



Results



• In adjusted analysis, both older age and frailty were associated with significantly higher risk of waitlist 
mortality. 

• However, the association between waitlist mortality and frailty did not vary by candidate age 
• Frail older candidates had a higher risk waitlist mortality compared to non-frail older candidates as well 

as frail younger candidates compared to non-frail younger candidates 

Results



Conclusions

• Older LT candidates experienced higher rates of frailty than younger 
candidates and worse scores in each component of the LFI. 

• However, regardless of age frailty is associated with nearly 2-fold increased 
risk of waitlist mortality. 

• Our data support the applicability of the frailty concept to the whole LT 
population and can guide the development of prehabilitation programs 
targeting frailty in LT patients, regardless of age.



Background



Early Liver Transplantation for Severe Alcoholic Hepatitis

Mathurin et al. N Engl J Med 2011; 365:1790-1800



#9. Predicting Low-Risk for Sustained Alcohol Use after Early Liver 
Transplant for Severe Alcoholic Hepatitis: The Salt Score

• Given the impact to long-term outcomes, there is need for objective tools to guide 
patient selection, with the goal to minimize the risk of sustained alcohol use after 
transplant.

• To leverage our large, multi-center cohort to develop a prognostic score from pre-
transplant variables to predict low-risk for sustained alcohol use post-transplant



Study population: ACCELERATE- AH

• Inclusion criteria

• LT recipients with clinician-diagnosed AH

• Maddrey’s Score ≥ 32

• Liver Bx not required

• NO prior AH episodes

• No prior Dx of chronic liver disease

• LT without minimum period of abstinence



Statistical Analysis

• Unadjusted logistic models 

• LASSO (Least Absolute Shrinkage and Selection Operator) to produce a point score 

to predict sustained alcohol use after transplant

• Internal cross-validation of  overall LASSO model



Results

• 12 centers

• N=129

• Median post-LT follow up=1.6 years (IQR 0.7-2.8)

• Complete records of per LT assessment of alcohol use disorder by an addiction 

specialist or medical social worker were available in all patients



Baseline and Clinical Characteristics

Age , yrs. (median) 42 (34-51)
Male 72%
Caucasian 82%
Employed 65%
Private Medical Insurance 66%
Married/Stable Companion 58%
Co-morbid psychiatric disease 31%

Maddrey’s Score 78(58-102)
Na-MELD 34(29-39)
Days Listed before LT 6(3-11)
Days from last drink to LT 54(36-88)



Alcohol Related Characteristics

History of Failed Rehab Attempt
1 prior attempt
≥ 2 prior attempts

22%
18%

History of non-THC related Illicit drug use 12%
History of alcohol related legal issues 30%
Family history of alcohol use disorder 37%
Pre-abstinence alcohol consumption-units/day 9(6-15)
Years of heavy drinking 15(9-25)
High-Risk alcohol relapse (HRAR) score ≥ 4 14%



Predictors of Sustained Alcohol use Post-LT 
(univariate)

OR (95% CI) p
Hx of multiple ≥2 failed Rehab attempts 6.9(1.7-28.2) 0.007

> 10 drinks/day at presentation 5.4(1.1-25.9) 0.04

Any history of alcohol related legal issues 3.2(1.0-10.2) 0.05

History of non-THC illicit substance use 3.8(1.0-14.4) 004

• NOT associated 
• Length of pre-LT abstinence
• Age, Race, medical insurance, psychiatric disease, employment, marital status
• Family history, years of heavy drinking



Predictors of Sustained Alcohol use Post-LT 
(univariate)

OR (95% CI) p SALT 
Points

Hx of multiple ≥2 failed Rehab attempts 6.9(1.7-28.2) 0.007 +4

> 10 drinks/day at presentation 5.4(1.1-25.9) 0.04 +4

Any history of alcohol related legal issues 3.2(1.0-10.2) 0.05 +2

History of non-THC illicit substance use 3.8(1.0-14.4) 004 +1



Predicting Sustained Alcohol use post-LT : 
SALT Score

• Low SALT score 0-4

• 95% NPV (95% without sustained alcohol use 

after LT

• High SALT score 5-11

• 25% PPV (25% with sustained alcohol use after 

LT

• Maximal score 11, PPV 50%
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