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IL TRAPIANTO COME PARADIGMA IL TRAPIANTO COME PARADIGMA 
DELLA DISEGUAGLIANZA NELLE DELLA DISEGUAGLIANZA NELLE 

CURECURE

• Liver transplantation as a life-saving therapy

• Who can have access to this therapy?

• How does the current allocation system favor male gender?

• What are the complications that affect women after liver transplantation?



OUTLINEOUTLINE

• Gender and End-Stage Liver Disease

• Gender and mortality on the waiting for 
liver transplantation 

• Allocation – Prioritization

• Outcome after liver transplantation

LIVER TRANSPLANTATIONLIVER TRANSPLANTATION
IS A LIFEIS A LIFE--SAVING THERAPEUTIC SAVING THERAPEUTIC 

STRATEGYSTRATEGY

• Mortality without liver transplant
– ESLD

• 1-yr survival for Child’s A, B, C is approximately 
100%, 80%, and 45%, respectively. 

– Acute liver failure (50-80%)

– HCC (mean survival of 6-20 months)

– Other conditions

Bialecki, HPB 2005.
Fernández Hernández, Gastroenterol Hepatol 2003.



Kamath, Hepatology 2001.

LIVER TRANSPLANTATIONLIVER TRANSPLANTATION
IS A LIFEIS A LIFE--SAVING THERAPEUTIC SAVING THERAPEUTIC 

STRATEGYSTRATEGY

European Liver Transplant Registry



ONEONE--YEAR SURVIVAL YEAR SURVIVAL 
AFTER LT AFTER LT 

THE PROPORTION OF MALE PATIENTS ON THE PROPORTION OF MALE PATIENTS ON 
THE WAITING LIST IS GREATER THE WAITING LIST IS GREATER 

Brady, Liver Transpl 2008



IN AN ERA OF ORGAN SHORTAGE, IN AN ERA OF ORGAN SHORTAGE, 
WHO GETS THE LIVER?WHO GETS THE LIVER?

?

ORGAN ALLOCATIONORGAN ALLOCATION

• MELD and non-MELD

• Regional basis

• Center basis

• Donor-recipient match according to blood 
group, HCV status, donor age, organ size



WAITING TIME IS GREATER WAITING TIME IS GREATER 
FOR FEMALE PATIENTSFOR FEMALE PATIENTS

• Baltimore: 7422 entries to the waiting list

• Factors influencing waiting time and successful receipt of 
cadaveric LT

• Women, Hispanic-Americans and Asian-Americans 
waited longer for a transplant

• The risk of dying before LT was greater for critically ill 
and repeat transplant patients, women, older patients, 
Asian-Americans and African-Americans

Klassen, Med Care, 1998

• The mean annual WL mortality was 10.2% for 
adult patients

• Factors associated with WL death included 
female sex, fulminant hepatic failure, primary 
non-function, blood group O, MELD ≥20.

Fink, J Gastroenterol Hepatol, 2007. 



• Access to LT:
– Pre-MELD era females had a significant 9% 

(p<.0001) lower transplant rate compared to 
males

– In the MELD era, disparity increased to 14% 
(p<.0001).

– MELD <15 no significantly different transplant rates than 
males,

– MELD 20-29: transplant rates 20% lower for females

– MELD 30-40: females had 12% lower transplant rate

Mathur, Am J of Transpl 2011

• Geographic variation in sex-based disparities in liver transplant 
rates.

• Females have significantly lower transplant rates in 6 of the 11
OPTN regions, with a maximum deficit of 35% in the Pacific 
Northwest. 

Mathur, Am J of Transpl 2011



MELD ALLOCATION SYSTEM FOR LT MELD ALLOCATION SYSTEM FOR LT 
PRESENTS A DISADVANTAGE FOR PRESENTS A DISADVANTAGE FOR 

WOMENWOMEN
• MELD includes creatinine, which is typically lower in females

• A total of 40,393 patients from UNOS database

• Compared with men, women had lower median serum creatinine 
(0.9 vs. 1.0 mg/dl), eGFR (72 vs. 83 ml/min/1.73 m(2)), and mean
MELD (16.5 vs. 17.2; all p <0.0005), but within most MELD strata, 
had higher bilirubin and INR. 

• After adjusting for relevant covariates including creatinine and body 
weight, women were less likely than men to receive a LT (hazard 
ratio [HR] 0.85; 95% CI 0.79-0.87) and had greater 3-month 
mortality (HR 1.13; 95% CI 1.05-1.21). 

Myers, J Hepatol , 2011. 

MELD ALLOCATION SYSTEM FOR LT MELD ALLOCATION SYSTEM FOR LT 
PRESENTS A DISADVANTAGE FOR PRESENTS A DISADVANTAGE FOR 

WOMENWOMEN
• Revision of MELD and MELDNa to include eGFR did not improve 

discrimination for 3-month mortality.

• Women are disadvantaged under MELD potentially due to its inclusion of 
creatinine. However, since including eGFR in MELD does not improve 
mortality prediction, alternative refinements are necessary.

Myers, J Hepatol , 2011. 



ALLOCATION SYSTEM ALLOCATION SYSTEM ––
ANATOMICAL ANATOMICAL 

DISADVANTAGEDISADVANTAGE
• Although a strict male-male female-female 

allocation is not mandatory, organ size is a 
variable taken into consideration for organ 
allocation. 

• Female recipients compete against 
pediatric donors for smaller livers.

SHOULD DONORS AND RECIPIENTS BE SHOULD DONORS AND RECIPIENTS BE 
MATCHED IN LIVER TRANSPLANTATION?MATCHED IN LIVER TRANSPLANTATION?

Burra, J Hepatol 2006



•Male:female ratio of HCC ranges from 2:1 to 4:1

RISK OF DE NOVO HCC RISK OF DE NOVO HCC 
ON WL FOR LTON WL FOR LT

Brady, Liver Transpl 2008



HEPATITIS C VIRUS INFECTED FEMALES HEPATITIS C VIRUS INFECTED FEMALES 
HAVE A HIGHER RISK OF ADVANCED HAVE A HIGHER RISK OF ADVANCED 

FIBROSIS AND GRAFT LOSS AFTER LIVER FIBROSIS AND GRAFT LOSS AFTER LIVER 
TRANSPLANTATION THAN MALESTRANSPLANTATION THAN MALES

1264 patients transplanted for HCV

Median follow-up 3 years

24% were female

Biopsy proven bridging fibrosis or cirrhosis

Lai, Hepatology 2011

FEMALE GENDER INDEPENDENT PREDICTOR

OF ADVANCED RECURRENT DISEASE 

(HR 1.31, 95% CI, 1.02-1.70, P=0.04)

INCREASED SEVERITY OF HCV INCREASED SEVERITY OF HCV 
RECURRENT DISEASE IN FEMALE RECURRENT DISEASE IN FEMALE 

RECIPIENTSRECIPIENTS

Belli, Liver Transpl 2007



FIBROSIS PROGRESSION: SVR+ VS FIBROSIS PROGRESSION: SVR+ VS 
SVRSVR--

MaleMale FemaleFemale
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De Martin, AISF 2010

CONCLUSIONCONCLUSION

• There is a need to consider gender in models of 

severity of liver disease.

• Score to give priority in the waiting list for liver 

transplantation needs to be revised according to 

data on gender.

• HCV recurrence after liver transplant is more 

aggressive in female patients; therefore a 

different therapeutic approach is mandatory.



Thank you 


